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Chemical Constituent Analysis of Tongxie Yaofang Decoction by UPLC-LTQ-Orbitrap-MS

PENG Suqin, YAN Zhihong, XIANG Ruqun, XIONG Qing, ZHANG Chen,
NING Jing, ZHANG Xuebingting, ZHU Genhua’
(School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

[Abstract] Objective: To rapidly identify the chemical constituents in Tongxie Yaofang decoction by
ultra-performance liquid chromatography-linear ion trap-electrostatic field orbitrap high-resolution mass
spectrometry (UPLC-LTQ-Orbitrap-MS). Method: Chromatographic conditions were ACQUITY UPLC BEH
C,s column(2.1 mmx100 mm, 1.7 um), mobile phase of 0.1% formic acid aqueous solution( A )-acetonitrile(B)
for gradient elution (0-4 min, 5%-15%B; 4-10 min, 15%-25%B; 10-15 min, 25%-60%B; 15-20 min,
60%-90%B; 20-25 min, 90%-100%B; 25-27 min, 100%B; 27-30 min, 100%-5%B; 30-32 min, 5%B), flow
rate of 0.3 mL-min"’, column temperature at 35 °C and injection volume of 3 pL. UPLC-LTQ-Orbitrap-MS was
equipped with an electrospray ionization(ESI), the MS and MS/MS data were collected in positive and negative
ion modes, and detection range was m/z 100-1 250. Combining the reference substance, chemical databases and

related literature information, TraceFinder 4.1 and Xcalibur 2.1 were used to identify the chemical constituents of
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Tongxie Yaofang decoction. Result: A total of 90 compounds, mainly including flavonoids, coumarins,
monoterpene glycosides, chromones and lactones, were identified from Tongxie Yaofang decoction. By
attributing the sources of Chinese medicines for all identified compounds, 9 of them were found to be derived
from Atractylodis Macrocephalae Rhizoma, 21 from Paeoniae Radix Alba, 24 from Citri Reticulatae
Pericarpium, 29 from Saposhnikoviae Radix, and 7 from at least two Chinese medicines. Conclusion: The
method can effectively, quickly and comprehensively identify the chemical components of Tongxie Yaofang
decoction, and clarify the chemical composition. These identified compounds cover the main active ingredients
of the four herbs with high abundance, which indicates that the extraction method and the ratio of the medicinal

materials of Tongxie Yaofang are scientific, and can provide a reference for the research on the material basis and

quality evaluation of this famous classical formula.
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Table 1 Identification of chemical constituents in Tongxie Yaofang decoction by UPLC-LTQ-Orbitrap-MS

&Y r/min TR AR w0 mz3ME S/ppm R 5T E 0N KIE BHICR
1 085 CHN,0, [M+H]" 1560768 156.0766 ~-0.67 139.110 R-L-AE R HA [9]
2 095 CHNO, [M+H]" 116.0706 116.0702 -3.48 70 Jif 4 1 HA [9]
3 1.02 C,H,NO, [M+H]" 118.0863 118.0860 -2.47 101.100.72 R R HA [9]
4 1.15 C,H,0, [M-H]" 1150037 115.0034 -2.21 97.87.71 Rl Bl A, -
5 120 C;H,,NO, [M+H]" 168.1019 168.1017 -1.25 150,135,109 ERMY Wi [10]
6 122 CH,N,0, [M+H]' 175.1190 175.1184 -3.01 158.130.116 DL-Ki &R HA [9]
7 128 C,H,N,0, [M+H]" 268.1040 268.1038 -0.78 136 855 AT B L1
8 1.50 C,H, )NO, [M+H]" 1321019 132.1017 -1.36 86 L-5t 55 /R FIAR [9]
9 154 CHO, [M-H]" 169.0132 169.0134  1.72 151.125,107.97 BETR" HAT (11-12]
10 1.88 CHO, [M-H]" 1250244 1250241 -2.92 107.97.81 B =y HAT [12]
11 218 CH,NO, [M-H]" 164.0706 164.0714 4.69 147.120.103 L-FETN 81 HA (9]
12 236 CH,O, [M-H]™ 183.0288 183.0293 2,95 165.155.139.111 BRI i SS] [12]
13 3.09 CH,0, [M+H]" 147.0441 147.0440 -0.16 129.119.101 HER Bl A [13]
14 320 CH,O, [M+H]" 163.0390 163.0389 -0.27 145.135.117.107 AL B FIAR B [14]
15 332 C.H,0, [M-H]" 183.0288 183.0293  2.73 168.155.139.124 111  3-O-WIHEFE T 1A [12]
16 431 C.H,,0, [M+H]" 291.0863 291.0861 =-0.76 273,151,139 (H)-LZE#E FIA [12,15]
17 438 C,H,0, [M-H]" 4951497 4951487 -1.94 465.357.333.327.165  SAfLATZ5H HAY [15]
18 456 C,H,O, [M+H]" 3551024 3551021 -0.61 337.319.193.163 PHATTH A Bl R [16]
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ZR1
EY fmin TR AT mBRME /2 9SE 8/ppm R T R KR Sk
19 508 C,H,0, [M+tH]" 611.1607 611.1599 -1.32  593.575.491.473 449, I E-3,7-2-0- F7) -
431,329 287 B-D-HEHH
20 537 C,H,0, [M-H]™ 121.0295 121.0291 -3.76 93.77 B EES] [17]
21 572 C,,H,0,, [M-H]" 593.1501 593.1484 -2.90 503.473.383.353.325.297 4K T -2 Wi (6]
22 580 C,H,0, [M+H]" 2230601 223.0599 -0.73 208.195.193.165.137 W& Bl A [13]
23 598 CH,0, [M+H]" 167.0703 167.0703 =-0.02 149.139.121.107 Fh R HAT [17]
24 622 C.H,O, [M+H]" 319.1176 319.1173 -1.13 301.291.273.197.151  AjZHHERC HAY [17]
25 625 C,H,0, [M+H]" 197.0808 197.0806 -123 182.179.151.123 ~iEj R B HAY [17]
26 631 C,H,0,, [M+H]" 7432393 7432389 -0.56 597.581.461.435.273  naringin-4'-O-glccoside % [6]
27 6.34 C,H,,0, [M+H]" 321.0969 321.0966 -0.91 303.275.249 divaricatacid Bii A [18]
28 6.60 C,H,0, [M-H]" 479.1559 479.1542 -3.42 449 357.327.165 SER SS] [12,19]
29 681 C,H,0, [M+H]" 469.1704 469.1696 -1.88 397.307.289.259.235  FHJRiT Bl A, [20]
30 6.82 C,H,0, [M-H]" 479.1559 479.1536 -4.70 449 .357.327.165 FATAT EES] (19]
31 718 C HO, [M+H]" 193.0495 193.0494 -1.00 178.165.161.150.137,133 % K %5 MR FIAR B [11,14]
32 751 CH,,0, [M+H]" 303.0499 303.0495 -1.52 285.275.257.229.165.153 Hfi{} % HAT BBz [21]
33 754 C,H,0, [M-H]" 479.1559 479.1537 -4.63 449.435.357 327 HATH FA [19]
34 759 C,H,0,, [M+H]" 597.1814 597.1809 -0.93 475.451.331.289.261 it L iy W 1% [15]
35 7.67 C,H,0, [M+H]' 4712013 471.2008 -120  453.427.425.409.367, friii % Wi fz [22]
337.161
36 7.86 C,H,0, [M-H]" 463.0871 463.0863 -1.66 445.342.301.273.255 i Bz 2% -7-0-B-D- Bk [11]
AT
37 789 C,H,O, [M+H]" 301.1071 301.1067 -1.30 283.273.255.179.151.133  5-F3E-7-F&(HE-3- B KL -
(4'-FE BRI )-4- 4
IE UM
38 7.92 C,H,0,, [M+H]" 503.1912 503.1903 -1.77  485.475.473.459.457, FiEtrEEA W S -
441 381,341,323 161
39 824 C.H,0, [M+H]" 3310812 331.0810 -0.71 313.303,285.221 3,5,4"-=RH-37, BB [23]
5'- R U
40 825 C,H,,0,, [M-H]" 631.1658 631.1629 -4.52 613.509.491 461 211 & FEEATZi1F HAT [12,15]
41 854 C,H,0, [M-H]" 479.1559 479.1535 -4.99 449 435 357 327 HAJHFR, FAY [19]
42 8.58 C,H,0, [M+H]" 307.1176 307.1176  0.00 289.274.259.247.235.221 FHjfkK " Bii AL [24]
43 8.88 C,H,0, [M+H]" 4351286 435.1284 -0.49 417.315.273.153 SALHIE FIAS [25]
44 892 C,H,0, [M-H]" 579.1708 579.1685 -4.09 459.271 LD R DA i 7Y 4 [23]
45 9.10 C,HO, [M-H]™ 137.0244 137.0241 -2.72 119.93 KA FI7g [26]
46 9.18 C,H,0, [M+H]" 511.1810 511.1800 -1.91 493,359 349 167 FEPHEE A D SiS] (12]
47 934 C,H,0,, [M+H]" 453.1755 453.1752 -0.71 291.273.259.245.231.219  5-O-HIILAEHTHTK B A [20]
By Y
48  9.54 C,H,0, [M+H]" 4552064 4552056 -1.89 437.409.291.137 e Bl A [16]
49 981 C,H,0,, [M-HJ]" 609.1814 609.1798 -2.61 301.286.242 1 pe Wi i [23,27]
50 991 C,H,,0, [M-H]" 301.0707 301.0702 -1.56 286.257.242.164 B R R W [23]
51 1036 C,H,0,, [M-H]" 609.1814 609.1793 -3.41 301.286.242 B S Wi f [23,27]
52 10.79 C,H,0, [M+H]" 4552064 4552060 -0.96  437.419.411.409.393, W[ I Wi K [22]
359.349.331,161
53 1080 C,H,0, [M-H]" 461.1442 461.1429 -2.91 415.339.299.177 SEEin:i FIA [15]
54 1083 C_H,O0, [M+H]" 3011071 301.1066 =139  273.245.233,230.218., MH#iz % BJ7 IR [13]

202.190.162.134
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gx1
B fmin - TR AT mBRME /23S §/ppm R T A KR Sk
55 1093 C,H 0, [M+H]" 2611121 261.1119 =077  243.233.215.193,175,  5-H 4 2E-7-(3,3- B K [14]
165,149 VR N ) -
56  11.08 C,H,,0, [M+H]" 247.0965 247.0963 -0.65 229.219.214.175.147 5446791 A MR i) [14]
57 1123 C,H,,0, [M+H]" 5152276 5152269 -1.23  469.455.437.419.409, #iA Mk [79:4 [10,22]
391,161
58 1134 C,H,0,, [M+H]" 439.1599 439.1596 -0.67 277.259.205.177 ZH A Bl A, [20]
59 11.90 C,H,,0, [M+H]" 247.0965 247.0965 -0.08  229.219.214.211.,201, nodakenetin B A [28]
175147119
60 1224 C,H,,0, [M+H]" 291.1227 291.1222 -1.74 273.245.219 5-0- MV BL4E 0T oK w7 XL [20]
61 12,57 C H,0, [M+H]" 279.1591 279.1587 -1.43 205,149 131 WAEZIR_THE HA PR [17]
62 1282 C,H,0, [M+H]" 5952021 5952018 -0.58  577.567.536.449.433, Hiff¥ Wi H [27]
415,397,287
63 1285 CH, 0, [M+H]" 277.1071 277.1070 -0.20 259.205.177 Z W B K [20]
64 1294 C H,O, [M+H]" 287.0914 287.0911 ~-1.17 269.255.161.133.121  HEHAHHB [79:4 [17]
65 13.19 C,H,O, [M+H]" 187.0390 187.0389 -0.48 159,143 131,115 LN EES B A [28]
66 1351 C H,0, [M-H]" 2710601 271.0601 -1.48 177,151,119 fill B2 3 AT BB [23,27]
67 13.66 C,H,O, [M+H]" 217.0495 217.0494 -0.68 202.189.174.161.146.115 FEH# % B A [13]
68 13.74 C,H,0,, [M-H] 5831810 583.1789 -3.62 461.339.177.165 L URSER EES] [12,15]
69 1442 C,H,0, [M+H]" 373.1282 373.1274 -1.98 358.343.315.153 S I A B Wi [23,27]
70 1447 CH, 0, [M+H]" 249.1485 249.1484 -0.70 231.213.203.189.105  HARME" IR [29]
71 1451 C,H,0, [M+H]" 247.0601 247.0596 -2.14 232.219.217.203.191.189 5 i fF R Bl A [14]
72 1453 C,H,0, [M+H]" 389.1231 389.1227 -1.13 374.359.331,301.135  KMELJIEEE KK [27]
73 1461 C,HOO, [M+H]" 217.0495 217.0492 -1.52 202.189.174.161.146  #hT-HI Py Bl A, [14]
74 1492 C,H,0, [M+H]" 373.1282 373.1277 -139  358.345.343.315.211, ¥ Wk B2 [23,27]
183,153
75 1510 C,H,O, [M+H]" 343.1176 343.1171 -1.41 343,328 a B AL -
76 1525 C,H,0, [M+H]" 3751438 3751432 -1.63 357.347.345.275.191  PBj R G Bl A [16]
77 1583 C,H,,0, [M+H]" 433.1493 433.1484 -2.01 418.405.403.192.165 3,5.6.7,8.,3" 4"~ K2 [10]
- 1Y 4 B
78 16.02 C,H,,0, [M+H]" 419.1337 419.1333 -0.93 404,389,371 il iz TR Wi B (23]
79 16.06 C,H,0, [M+H]" 2710965 271.0963 -0.54 203.185.175.159.157  BKREi#HZ" B A [14]
80 1613 C,H, 0, [M+H]" 373.1282 373.1280 -0.43 358.343.315.211.183  #Eigx" Wi Bz [23,27]
81 1621 CH,0, [M+H]" 2331536 233.1534 -1.11 215.205.187.159 HAR A 1T HA [29]
82 1657 C,H,0, [M+H]" 403.1387 403.1380 -1.83 388,373.355.327.153.135 JII % % Wi Rz [27]
83  16.69 C,HO, [M+H]" 217.0495 217.0494 -0.46 202.189.174.161.146 S A 7g Bl A [14]
84 1673 C HO, [M+H]" 203.0339 203.0338 -0.23 185.175.159.147.131  {EA#MH Bi A [14]
85 17.04 C,HO, [M+H]" 233.0445 233.0441 -151  218.205.190.162.134, 5-FHISIE-8- KA B K [13]
116,106 WhER
86 17.12 C,H,0, [M+H]" 3591125 359.1120 -1.39 344.331.327.149 SHRHE-3,7,37,4"- Rk [23]
DO R S B il
87 1734 C,H,0, [M+H]" 329.1384 329.1377 -1.99 247.229.214.201.,185.173 $FLHTH R B X [13]
88 1752 C H,0, [M+H]" 2311380 231.1378 -0.75 203.185.157.143 AN T HA [29]
89 17.81 C, H,,0, [M+H]" 279.1591 279.1588 ~-1.11 205.149.131 ABFE IR 5 T e ﬁfﬂ%?kﬁtl [17]
90 1920 C,H,O0, [M+H]" 359.1489 359.1485 -123 259.241.217.189 37-0-IHBLEEZE 1 B A [28]

T V3 I X R OO R A R A s o AR B ] s a5 FR K30 4 7 AR 2H- 1R T I -7 R [420] 9 (1,3, 5]- 0 | -4-FR
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Fig. 1 Fragmentation pathways of 5-O-methylvisammioside
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