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Rapid identification of components in Wuzhuyu Decoction using UHPLC
Q-Exactive Orbitrap MS" and molecular network technology
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Abstract ~ Wuzhuyu Decoction the classical formula recorded in the Treatise on Febrile Diseases ( Shang Han Lun) has been in—
cluded in the Catalogue of Ancient Classic Prescriptions ( the First Batch) . Consisting of Euodiae Fructus Ginseng Radix et Rhizoma
Zingiberis Rhizoma Recens and Jujubae Fructus it is effective in warming the middle tonifying deficiency dispelling cold and de-
scending adverse Qi and is widely applied clinically with remarkable efficacies. For a classical formula the chemical composition is

the material basis and an important premise for quantity value transfer. This study aimed to establish a rapid identification method of
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chemical components in Wuzhuyu Decoction by high—esolution mass spectrometry ( HR-MS) and molecular network. AQUITY UPLC
BEH C4 column (2.1 mmx100 mm 1.7 pwm) was used for sample separation and acetonitrile-0.1% formic acid in water was used as
mobile phases for gradient elution. Q-¥xactive Orbitrap MS data were collected in positive and negative ion modes and GNPS molecu-
lar network was plotted according to the similarity of MS/MS fragmentation modes. Cytoscape 3.6.1 was used to screen molecular clus—
ters with similar structures. Finally the chemical components of Wuzhuyu Decoction were rapidly identified according to the controls
as well as the information of retention time accurate relative molecular weight of HR-MS and MS/MS multistage fragments. A total of
105 chemical components were identified in Wuzhuyu Decoction. This study can provide data for the follow-up quality control standard
substance research and pharmacodynamic material research on Wuzhuyu Decoction as well as references for the rapid qualitative anal—
ysis of the chemical components of Chinese medicine.
Key words  Wuzhuyu Decoction; UHPLC Q-Exactive Orbitrap MS; molecular network; multistage fragments
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1 (A) (B)

Fig.1 Base peak chromatograms of Wuzhuyu Decoction in negative ion mode( A) and positive ion mode ( B)

1 UHPLC Q-Exactive Orbitrap MS
Table 1 Identification of compounds in Wuzhuyu Decoction based on UHPLC Q-¥xactive Orbitrap MS

No. IR' _6
/min /x10
1 - 0.878 C4¢H,,0, 196.058 13 196.0583  -0.87 129.0195 87.008 9 75.008 8 gluconic acid
2 - 0.891 CgH,(04 210.03752 210.0376  -0.38 191.0199 85.029 6 D-saccharic acid
3 - 0.892 C¢H,04 180.06322  180.0634  -1.00 161.0457 89.0246 71.013 9 D~ +) -mannose
4 - 0.898 C,H,0,, 342.116 01  342.1162  -0.56 119.0350 101.024 5 89.024 5 maltose
5 - 0.915 C4H (04 178.04760 178.0477  -0.56 129.0195 99.008 9 S-gluconic acid §actone
6 - 0.962 CsH (05 150.052 67 150.0528  -0.87 131.0350 89.024 5 D—ylose
7 - 0.973 C,HO4 134.021 44 134.0215  -0.45 115.0038 71.0139 LA =) -malic acid
8 - 1.026 CgHg0, 192.026 94  192.0270  -0.31 173.009 4 111.008 9 citric acid
9 - 1.086 CsH,;NO; 129.04252  129.0426  -0.62 128.0355 4-oxoproline
10 - 1.348 CyH[,N,0, 244.06940 244.0695  -0.41 200.0557 152.0355 110.0249 (S) -6-gingerol
11 - 1.537 C¢H5NO, 131.094 57  131.0946  -0.23 130.087 5 88.040 5 DL-Beucine
12 - 1.539 C,jH;3NsO5 283.09175  283.0917 0.18 150.0422 guanosine
13 - 6.637 CgH50, 354.09532  354.095 1 0.62 191.0564 179.0352 135.0452 neochlorogenic acid( 3-CQA)
149 - 9.363 C4H g0, 354.095 11 354.095 1 0.03 191.056 4 chlorogenic acid( 5-CQA)
15" - 9.863 C4H30, 354.095 11 354.095 1 0.03 191.0563 179.0351 173.0456 cryptochlorogenic acid( 4-CQA)
16 - 10.144 CgH40, 136.052 44 136.052 4 0.29 135.0453 2-methylbenzoic acid
17 - 10.145 CyH40, 180.04223  180.0423  -0.39 161.0458 135.0453 caffeic acid
18 = 10.962 C,oH;,04 432.199 78 432.199 7 0.16 363.070 6 345.059 7 227.0329 195.051 2 euodionoside A
163. 040 1
19 - 11.783 C,4H (04 336.084 94 336.084 5 1.31 179.0352 161.0453 135.0453 5-O-caffeoylshikimic acid
20 - 12.177 C;H,,04 368.110 85  368.110 7 0.41 193.0507 173.0456 (3R 5R) -l 3 S-wihydroxy4-{ (2E)-
3o 4-hydroxy-3-methoxyphenyl) 2-propeno—
yl oxy} cyclohexanecarboxylic acid
21 - 13.869 C,;H3,0;5 596.17543  596.174 1 2,23 459.1136 287.0565 151.003 8 135.0453 eriocitrin
22 - 14153 CyxH30,  610.15437  610.153 4 1.59 300.028 0 178.998 6 151.003 7 rutin
23 - 14.242 CyH;05 594.159 50  594.158 5 1.68 447.0937 285.0408 133.0298 meloside A
24 - 14.426 C,H,0,,  464.09590 464.0955 0.86 343.046 0 300.028 0 151.003 7 quercetin-33-D-glucoside
25 - 14.684 CyxH;0,,  610.15437  610.153 4 1.59 315.0607 301.0357 151.003 8 panasenoside
26 - 15.404 C,4H 40, 354.095 11  354.095 1 0.03 193.0508 175.0402 1-CQA
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No. IR. -6
/min /x10

27 - 1559 C,H04 138.031 68  138.0317  -0.14 93.034 6 7 -gingerol

28 - 15.954 C,H,,0,, 448.100 84  448.100 6 0.54 285.0395 255.0302 trifolin

29 - 15.95 CuH.0 5 862.492 50 862.4931  -0.70 491.3747 391.2859 161.0457 119.035 1 floralginsenoside F/floralginsenoside E

30 - 16.777 C;H,,0, 372.14238  372.1420 1.02 195.0512 syringin

31 - 17.35 CuHgO,g  978.53990 978.5413  -1.43 637.434 3 475.380 1 391.284 9 161.045 6 ginsenoside R,
113.024 6

320 - 17.997 C4,H,,0,,  846.498 67  846.498 6 0.04 637.4342 475.3789 161.0453 ginsenoside Rg, /Rf

330 - 18.02 CuHg0,4  946.54957  946.5500  -0.45 783.4940 637.4333 475.3800 161.0456 ginsenoside Re

34 - 1805 C,H;,0,5  862.49250 862.4931  -0.70 491.3747 391.2859 161.0457 119.035 1 floralginsenoside F/floralginsenoside E

35 - 18.06 C,HyOp,  532.24959  532.2520  -4.53 369.098 3 219.066 6 zizyvoside |

36 = 22.09 CsoH; 990, 1286.650 60 1286.6513  -0.54 1.239.634 3 1 107.604 6 945.546 7 ginsenoside Ra;/notoginsenoside R,
783.495 1 621.432 5 459.386 5 353.109 5

37 - 2278 CyuH,0,;  816.48707 816.4872  -0.16 637.432°9 475.380 0 457.364 8 161.045 5 ginsenoside F5
113.024 6

38 - 23.08 CygHy04 642.28233  642.28239 -0.09 475.3823 ginsenoside Rs,

39 = 23.18 CsgHggOy 1256.640 07 1256.640 13 -0.05 1 077.581 7 945.545 3 783.494 4 ginsenoside Ra,/ginsenoside Ra,/malo—
621.438 3 459.384 9 323.2750 nylginsenoside Re

40 - 23.37 CgqHg0,5 1108.60239 1108.603 31 -0.83 945.5439 783.4908 621.4376 221.066 8 ginsenoside Rb,

41 - 23.43  CgsoH 90,7 1286.650 60 1 286.650 1 0.39 1 239.634 3 1 107.604 6 945.546 7 ginsenoside Ra;/notoginsenoside R,
783.495 1 621.432°5 459.386 5 353.109 5

42 - 23.86 CsHgOn 1194.60330 1194.6038  -0.42 945.546 6 621.437 6 459.382 7 221.066 7 malonylginsenoside Rb,
161.045 5

43 - 23.95 CsHo 0,4 1196.61890 1196.6193  -0.33 459.3809 179.056 4 quinquenoside R

44 = 23.98 CysgHgg0, 1256.640 07 1256.640 13 -0.05 1 077.581 7 945.545 3 783.494 4 ginsenoside Ra,/ginsenoside Ra,/malo—
621.438 3 459.384 9 323.2750 nylginsenoside Re

45 - 2456 CgHgOp 1194.60330 1194.6038 — -0.42 945.546 6 621.437 6 459.382 7 221.066 7 malonylginsenoside Rb,
161.045 5

46 = 24.86 CygHgg0, 1256.640 07 1256.640 13 -0.05 1 077.581 7 945.545 3 783.494 4 ginsenoside Ra,/ginsenoside Ra,
621.438 3 459.384 9 323.2750

47 - 25.03 CsHgs0, 1196.61890 1196.6193  -0.33 459.380 9 179.056 4 quinquenoside R,

48 - 25.822 C,H(04 208.109 95  208.109 9 0.24 179.1078 161.0456 73.029 5 1 —paradol

49" - 26,04 C5HgO, 1032.55040 1032.5509  -0.48 459.3809 ginsenoside Rb,

50 - 26,06 CsHg 0, 1150.61340 1150.6139  -0.43 459.380 9 quinquenoside R

51 - 26.064 C;H 04 194.094 30 194.0945  -1.03 193.087 1 161.0459 4+ 4-hydroxy-3-methoxyphenyl) 2-butanone

52 - 26.774 C;3H,0, 210.16199  210.1620  -0.05 209.15550 159.8604 121.029 6 geranyl propionate

53 - 27.03 Cs5Hg0, 1032.55040 1032.5509  -0.48 459.380 6 ginsenoside Rb;/ginsenoside Re/malo-

nylginsenoside Rd

54 - 27.151 CgH0, 308.199 05  308.198 8 0.81 266.9856 235.1345 185.1186 121.0660 zizyvoside |

55 - 27.873 C,H3,0, 350.245 16 350.244 9 0.065 349.2382 10-gingerol

56 = 29.853 C,6H3,0, 486.189 10  486.189 0 0.21 339.1602 305.1039 259.097 5 161.0609 rutaevin

57 - 35.976 Cy,H.00,,  812.49385  812.493 81 0.05 765.4774 161.0454 113.024 6 (20E) —ginsenoside F,

58 - 39.27 C,H;0, 322.213 86 322.213 81 0.15 174.9573 101.060 9 8-gingerol

59 - 42,67 C,Hy0, 340.240 19 340.2402  -0.03 339.2334 163.1130 2 2’-methylenebis( 4-methyl-6+ert-butyl-

phenol)

60 + 0.827 CH,N,0, 17411150 174.1117  -1.15 130.0862 116.070 7 112.0759 70.065 7 DL-arginine

61 + 0.895 C,H,NO, 137.04760 137.0477  -0.73 138.054 8 110.060 4 78.034 1 trigonelline

62 +  0.899 CgH;3NOs 179.079 30 179.0794  -0.56 180.101 6 163.0751 145.064 6 D-glucosamine

63 + 0.949 CsHsNs 135.054 50  135.054 4 0.74 136.061 6 108.044 4 70.184 9 adenine

64 + 0.959 CgH,,NO, 129.079 10 129.079 0 0.77 130.086 2 84.0812 70.065 8 cycloleucine

65 + 0.971 CgHsNO, 123.03220  123.0320 1.63  124.0393 96.044 7 82.065 6 vitamin B

66 +  1.334 CoH;3NO,  179.09450 179.0946  -0.56 180.101 6 163.075 1 145.064 6 salsolinol
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No. IR. -6
/min /%10
67 + 1391 C,(H;3NsO, 267.09660 267.0968  -0.75 136.061 6 adenosine
68 +  1.462 C,jH;3Ns0; 251.10020 251.1013  -4.38 136.061 6 2’-deoxyadenosine
69 + 2.498 C,H,N,0  190.110 60  190.110 4 1.05 191.1174 160.0755 148.0755 5-methoxytryptamine
70 +  3.953 C,H¢NO, 175.063 50  175.063 3 1.14 176.0702 130.086 1 indoleacetic acid
71 +  6.464 C,H,N,0, 204.09000 204.089 9 0.49 188.0703 146.059 8 DL-iryptophan
72 + 0 9.265 C;H,04 192.078 70 192.078 6 0.52 165.090 7 121.1012 105.070 0 dehydrozingerone
73 + 10.005 C,,H,0 152.120 10 152.1205  -2.63 135.116 7 107.0857 93.070 2 citral
74 + 11.564 C,sH,,05 270.052 80  270.052 5 111 243.064 7 215.069 9 149.023 2 galangin
75 + 11.708 C,H,,0, 194.057 80 194.0579  -0.52 177.054 4 145.028 2 ferulic acid
76 + 13.329 C5H,0, 302.04230 302.0427  -1.32 303.0493 257.042 6 robinetin
77 + 14.445 CsH 04 302.04230 302.0427  -1.32 303.0493 quercetin
78 + 15.905 CyH;,0,5  608.174 40  608.174 1 0.49 301.069 9 zivulgarin
79 + 16.87 CHsN;0  301.12093  301.12151 -1.94 302.128 1 287.1045 263.564 5
80 + 18.008 C3H¢N,0, 232.12090 232.1212 -1.29 174.0911 melatonin
81 + 18.04 C,H.045 784.496 74  784.4973  -0.71 785.503 2 ginsenoside Rg,
82 + 21.07 CyuHyNO; 37124600 371.246 0  -0.15 354.2419 336.2313
83 + 23.35  CjHs00, 442.38050 442.3811  -1.36 425.376 6 221.1895 207.1739 betulin
84 + 23.351 C,H,0,5  784.496 74  784.4973  -0.71 785.503 2 20( R) -ginsenoside Rg;
85 + 24117 Cy3H,504 456.359 80  456.3604  -1.31 411.3614 203.1793 oleanolic acid
86 + 2412 CuHy0,9  956.498 10 956.4987  -0.62 957.504 5 chikusetsusaponin V
87 + 24.18 C,HgNO, 199.06330 199.0636  -1.51 200.070 3 dictamine
88 + 26.81  CyeH;004 470.193 52 470.19349  0.063 425.1949 161.0595 95.013 1 limonin
89 + 27.07 C,H5NO, 329.23534 329.23548 -0.43 312.2315 246.1483 228.137 4 - 2-7- - 4(1H) -
90 + 28.873 C;;H,0, 204.183 42 294.183 1 1.09 277.178 3 137.059 5 6-gingerol
91 + 28.434 CsH;;NO,  243.12570  243.1259  -0.82 244.1327 188.0703 atanine
92 + 29.263 C,;H,;NO 257.17790 257.1780  -0.39 258.1849 132.023 5 dextrorphan
939 + 29.513 CgH;;N;0  303.136 70 303.1372  -1.65 304.1440 134.0599
041 + 30.46 C,gH;3N;0  287.10531  287.10571 -1.39 288.1126 117.3177 93.1576
95 + 30.56 CyH;NO 337.24022 33724056 -1.02 282.2054 264.1957 242.1543 1-  2-(4Z 7Z2)4 7-
~4( 1H)
96 + 31.58 CxuHyNO, 353.23540 353.23548 -0.23 336.2338 174.0547 132.0443 - 2-7- HE)9- 4
(1H) -
97 + 3171 CgHgN;O  305.15251 305.15281 -0.98 144.080 6 134.0599 I
98 + 35.108 C;H,,0,4 276.17250  276.1728  -1.09 277.2153 137.059 5 6 -shogaol
99 + 35.595 C5H,0 218.16700 218.1671  -0.46 219.1740 135.116 9 ( E) -nuciferol
100 + 37.64 CpH,NO 335.22478  335.22491 -0.4 212.1069 186.090 8 173.083 3 1-  2-(4Z 7Z 10E) 4 7 10-
~“4(1H) -
101 + 41.48 C,H;NO 313.24028 313.24056 -0.9  314.2472 212.5432 186.090 8 - 2- 4( 1H) -
102 + 43.18 C,3Hyi3NO 339.256 00  339.256 21 -0.64 340.2629 271.8773
103 + 43.201 CpH;3NO 339.256 00  339.2562  -0.59 340.262 8 186.092 4 evocarpine
104 + 45.053 C,oH4,04 402.22510 402.2254  -0.75 185.0806 129.018 1 citroflex A4
105 + 45.170 C,sH;5NO 365.27175  365.271 86 -0.33 308.2947 183.078 1 139.9879 - 2-(6Z 92) 6 9-
~4( 1H) -
1)
. . . (47 77) 4 - 4( 1H) .
- 2 4( 1H) - d- 2-7- A= 2-7-  AE)9- 4( 1H) -
- 4(1H) - - 2-(47 77 A= 2 (67 97) 6 9- 4( 1H) -
10E) 4 7 10— 4( 1H) - d- 2 ( 2
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3 MS/MS

Fig.3 Saponin components identified in molecular network of MS/MS correlation of Wuzhuyu Decoction extract
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