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Abstract: Objective To separate and identify the chemical constituents in Liujing Toutong Tablets (LTT) by HPLC-Q-TOF/MS.
Methods The main components were separated by using the gradient elution method with RP-HPLC, Diamonsil Cis (250 mm x 4.6
um, 5 pm). The positive and negative electro spray ionization (ESI) source was adopted for determine the chromatographic effluent, the
main chromatographic peaks are assigned and distinguished by Q-TOF. These components were further analyzed by accurately relative
molecular mass of compounds, and Combined with Positive and negative ions MS information and related literature data. Results
According to the MS principle, the corresponding reference substances and literature datas, Ninety-five compounds of LTT were
identified, mainly including isoflavones, coumarins, iridoids and phthalides. Furthermore, all of the constituents were surveyed and
classified according to their medicinal materials derivation. Conclusion In this study, the main components in LTT were
elucidated completely by HPLC-Q-TOF/MS. The results could provide the evidence for the research on active constituents and
quality control of LTT.
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Fig. 1 HPLC-Q-TOF/MS Base peak ion chromatogram (BPC) in positive ion and negative ion mode of LTT
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Fig.2 HPLC-Q-TOF/MS base peak ion chromatogram (BPC) of LTT and prescription medicine
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Table 1 Qualitative analysis results of chemical constitutions in LTT by HPLC-Q-TOF/MS
5 mmin [M—H] [M+H]" [M+NaJ MS? (ESI/ESIY) EEMS AR HIRZ
1 331 — 1441089 — 135,115,102, 99, 84 ERRRAKI I o CHiNOyHCL 7
2 1661 3151125 —  339.1106 287,135, 108/296,227, 160 FHET C14H0s 2
32025 299.1220 — 3031204 214,199, 118,48/200, 141, 119 AR v CiaHaOr 2
4 2054 5931688 5951781 617.1662  676,310,282/488,313,340 e 3 1iRE S ) CoH30015 1
5 2138 5774190 579.1855 6017319 457,429,294, 266/381, 363,297,267 R K-4-0-p-D-H Gkt CoH30014 1
6 21.87 4331133 435.0843 457.1030 401,389, 271,221, 179/273,255,223  10-hydroxyloeosidedimethylester Ci7H22013 2
72324 607.1854 609.1520 6311170 487,324,213, 174/469,417,379,218  3-HAREER X4 AR CasHn01s 1
8 2468 340.1604 3424286 —  342,297,265,282,222, 191 =27 CoHuNOs* 6
9 2638 571760 579.1826 6011679 415,295, 253/417,255 KEH -7 4- R CyH30014 1
10 2778 4314399  433.4247 —  311,283,255,227,211/313,283,256  -BEERE CaHaOr10 1
112929 353.0984 — 3770915 191,179, 161, 135/, 272, 163, 137 BRR CigHis09 35
12 3193 563.1452 565.1249 5871464 609,433, 311,283/433, 163 3'-hydroxypuerarin-6"-O-apioside CosHosOu 1
13 3345 403.1213 427.1289 — 807,403,371, 223/405, 225, 151 oleoside-11-methyl ester CiHxO0n 2
14 3504 563.1601 565.1250 587.1465 311,283, 255/433, 415,366 3R EMEARE CasHosO14 1
15 4052 4151214 417.1300 439.1086 831,295, 267,253/399,297,267,195  Hifi% « CaiHa00s 1
16 4447 4451322 447.1396 — 325,310,282, 254/429, 327,297,267  3-HEEERZE CnHn010 1
17 4499 5474444 5491694 5715093  547,295,267/549, 417,351 6"-O-xylosylpuerarin CosHsO13 1
18 4744 54717165 5495583 5715206  295,267/381, 351,321,297 BRE R CosHsO13 1
19 4971 5774943 — 601.1612 325,282, 191, 179/429, 391, 349,245 3"-methoxypuerarin-6"-O-B-apionoside ~ Ca7H30014 1
20 5343 2530585 2550713 — 253,195, 133/255,227, 199, 137 KEfe C2iHa00s 1
21 5446 7852721 — 8092600 623,461,315, 161/439, 325, 163 IRgH C3sHaOm 2
2 5566 5631642 565.1327 S87.1466 433,311,283, 165/392, 316,275 PRRR-T-0-KHE-8-CHI B 1 CasHasOn4 1
23 5570 4451274 4471342 469.0939 491,283, 310,267/285,270, 253 y-REERTH CoHxOn 1
245670 4311135 4331201 4550768 311,283, 239/415, 313,283 PRARE-8-C-H & FEH CnHaO10 1
25 5760 5631626 5651631 5871164  341,311,283/397,367,337,313,283  genistein-8-C-(6"-O-apioside)-glucoside  CasHsO1s 1
26 5799 6056300 6071684 629.1946 297,253, 119/483, 411,321, 167 BIRTT A CooHu0u 1
27 5804 1930558 - — 193,167, 134/177, 135 BTHLRR CioH100s 4.5
28 5851 5931720 595.1787 617.1550 301,299,284, 255/301, 285 BREE-T-O- KR CyH3015 1
29 5927 4151189 4171242 439.0826  267,252/297,255,199, 181 daidzein-4'-O-glucoside C2iHa00s 1
30 5947 7012509 — 7252401 469,315, 135/685, 541,339, 265 Hitoi ey CsHaOss 2
31 5974 — 2491141 — 227,216,191, 153 JIE s ) CroHis04 4.5
3206023 569.1715 5711343 593.0597  525,389,209/431, 377, 355,273 GIGERE CasHa001 2
33 6107 609.1639 — 6331508 609, 555/579, 303,237, 137 BT CoH30016 2.6
34 6110 5551903 —  579.1764  537,395,343/417, 385,239 10-F 2 b Costsi0u 2
35 6151 6352193 637.1788  659.2048 681,473,269, 237/497, 313, 185 1B C3oH36015 1
36 6168 6852557 — 7092431 473,396, 311/515,427, 369, 225 Lol CsHaoOnr 2
37 6186 — 4311364 — 431,271,255 YA CaoH09 3
38 6195 6232174 — 6472026 623,461,352/501, 321,253 BRI Ca9H36015 2
39 6198 5631613 565.1225 S87.1471 519,269,253/433,293, 175 PRKZ-8-C-HI & H-A BT CasHasOu4 1
40 6223 5611794  563.1836 — 452,300, 282/395, 311,281 formononetin-8-C-glucoside-oxyloside 73013 1
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5 mmin [M—H] [M+H]" [M+NaJ* MS? (ESI/ESIY) BEM iy FIRZib
41 6309 4311124 4331191 4551017 477,269, 225/267,253, 153 YN CoHuOn 1
4 6338 6856296 — 709.5475 685, 523,309, 223/547, 525, 387 REfiH @ CuHaOn 2
43 6491 6852564  — 7092409 411,295, 223/547, 515, 323, 275 RaFH CaHeOn 2
4 6531  553.1757 — 577.1623 315,245, 177/393, 255, 174 ligstrosidic acid CasH30014 2
45 6556 5010000 S503.1261 5251075 295,253/503,255, 137 6"-0-malonyldaidzin CoHnOw 1
46 6157 — — 247.1046 247,223,207, 189, 145 VENIE B T CioHi0s 4,5
47 6821 — 4151772 — 326,285,199, 164 A CasHs00 6
48 6995 5396100 — 5631803 507,315,224, 139/401, 369,265, 137 it e CsHnO3 2
49 7005 4731606 4751646 4974292 311,296,252, 173/497,313, 107 B D CulaeOn0 1
50 7038 247.0979 — — 247,207,164, 119 VENIE A H CioHi0s 4,5
517082 — — 427.1809 427,382, 369,231, 158 rel-(78,88,8'5)-3,4,3' 4-teltamethoxy- ~ CaHzs0y 6

9,7'-dihydroxy-8.8',7.0.9"-lignan

52 7105 5771751 — 601.1594 355,325,297,282/417,379, 275 daidzein-6-C-(6"-glucosyl)-glucoside Ca2H20010 1
53 7126 — 4311376 4531238 431,269,237,213 THRIEH CrHn09 1
54 7183 — 519.1524 5410756 357,254,271, 153 genistein-4-0-(6"-malonyl)-glucoside ~ CaH2013 1
55 7289 — 3051104 327.0893 263,252,207, 192, 169, 148 heraclenol CigHieO6 3
56 7351 10713896 < — 10960299 1117, 685,523, 223/771, 547,339, 165 4 i¥F GI3 CiHeOn 2
57T 7522 5231995 — 5471790 361,291,241, 193/389, 363, 293 ligustroside CsHuOn 2
58 7535 10713840 — 10953595 685/875, 593, 369, 225 oleonuezhenide CasHesOn7 2
59 7601 253.1827 2552834 — 223,195,132/237,227, 199, 137 KEHTT CisHio0s 1
60 7653 STLITS6 579.1486 6011561 482,341,283, 179/479, 307, 285 6- PR T- KRB bR T CoHaOn 1
61 7699 — 3050026  327.0857 305,203,175, 147 G AT Ci6H160s 3
62 7741 2832222 2850769  307.0593 268,239,211,195/269,241,197,137 [EWEHE A CigHnOs 1
63 7861 - — 357.3315 357,238,162 SETEF CrHis0 3
64 7928 5936802  — 617.1288 389, 284,255,227, /617, 308 P il A CuoHOi3 6
65 8620  269.0547 271.0617 —  205,182,149,1320271,197 BRAK CisH00s 1
66 8626  269.0547 271.0617 — 205,159,133/253,243,215, 153 =33 CisH00s 2
67 8652 3292454  — 3532305 283,215, 186/308, 270, 171, 127 KA KA 3
68 8838 2050932  — 229.0004 205, 173, 130 % CioHu0s 4
69 89.04  267.0764 2692691 —  252,223,195,167/253, 118 TR CisHin0s 1
70 8922 — 2170505 239.0319 239,202, 174, 146, 118 T 1 CiaHs04 3.5
71 8943 — 2470612 269.0448 247,217,189, 161 FH T A C13H00s 3
2 8977 — 2870939 309.0739 275,202,173, 147 sl CiéH140s 3
738997 2050936 @ — 229.0895 205, 186, 161 VENE AR F CioHu0s 4
749037 229.0937 231.0862 — 229,173,145, 117 osthenol CuHu0s 3
759090 - — 409.165 5 409, 355,279, 174, 165 e — Rk CHaeO6 6
76 9126 — 4171800  439.1759 439,385,254, 151, 108 A& CrHx07 6
77 9135 203.0797 205.1053 — 203,173,145,132, 117 VENE AR B CiHnOs 4
78 9179 —  469.1854 —  469,294,273,220, 181 RfiE B - HE Ca4H3008 6
79 9241 2030872 — — 203,173,159, 145,117 VENE AR C CiHiOs 4
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5 mmin [M—H] [M+H]" [M+NaJ* MS? (ESI/ESIY) BEM iy FIRZib
80 9240 - —  339.0885 254,233,218, 191 EETE] CrHi606 3

81 9247 — 2870930 309.0885 287,202, 174, 146, 118 AR E Ci6H0s 3
82 9253 — 4391776 - 439,344, 321,196 FARZIRE A CoHsOs 6

83 9325 —  191.0666 215.0366 173,156, 145, 117 IETHART CHu0; 4
84 93.16 — 1931329 215.1064 175, 147,137, 119 FENE e A CiaHig02 4.5
85 93.60 4873386 — 5113415 471,425, 391,316, 167 RhsEm C3oHusOs 2
86 9407 — 3931338 - 393,285,237, 136 BEEZWC CaiHx06 6

87 95.08 — 2710997 293.0862 271,203, 175, 147,129 BT @ Ci6H1404 3
88 95.14 —  191.0858 - 173,145,127, 117 E-BR g CHu0; 5

89 95.60 —  191.1084 213.0000 213,173, 145, 115 Z-EENR CHu0; 4,5
90 9598 — 3012906 323.8497 233,218,173, 134 8-FFAUHE S T T 1 C7Hig0s 3
91 9647 - — 3231018 323,301, 254,233 THHASE e CHig0s 3

92 9679 — 2710990 293.0852 203, 159, 147, 131, 119 SRR Ci6H1404 3
93 9713 — 2452169 2672457 187, 131,115 BRTFH CisHi0s 3
94 9820 — — 4031913 332,297,213, 191 riligustilide CaiHsO4 4.5
95 9897 4713611 — - 325,293, 248, 180 20-AHRERR CaoHasOs 2
9% 9948 — 3832061 - 215,191, 173, 145 FENE e CatH3004 4.5
LEI 22T 3-ATE 4B SEEA 6%l 7T a-xTIRAE S

1-Pueraria Lobatae Radix  2-Ligustri Lucidi Fruit

6-Magnoliae Flos
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