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Abstract: Objective To establish a quick method of ultra-performance liquid chromatography-quadrupole time-of-fight mass
spectrometry (UPLC-Triple-TOF/MS) for the analysis of components of crude and sweated Dipsaci Radix. Methods The separation
was performed on the chromatographic column of Agilent Eclipse XDB-Cis (250 mm x 4.6 mm, 5.0 pm) , and the mobile phase was
0.1% formic acid solution-methanol, with a gradient elution at a flow rate of 0.8 mL/min, the detection wavelength was 215 nm, the

column temperature was 25 “C. UPLC-Triple-TOF 5600 time of flight liquid and mass spectrometer was used for mass spectrometry.
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Electrospray ion source negative ion mode was adopted, and the scanning range was m/z 100—1 500. The components of crude and
sweated Dipsaci Radix were quickly identified according to the information obtained by high-resolution mass spectrometry combined
with secondary mass spectrometry. Results Fifty-two common components were identified or tentatively characterized based on the
retention time and MS spectra. They were triterpenoid saponins, iridoids, phenolic acids etc. The crack rules of primary components
were also analyzed. And comparing the components of crude and sweated Dipsaci Radix, it showed that the content of 20 components
such as loganin acid, chlorogenic acid, loganin, isochlorogenic acid A, and asperosaponin VI was decreased after sweating, and caffeic
acid, isochlorogenic acid, isochlorogenic acid C, and triplostoside A was increased. Conclusion The types of components of crude
and sweated Dipsaci Radix are identical, but there are differences in the content of the components. The content of the components of
crude are higher than the sweated Dipsaci Radix. UPLC-Triple-TOF-MS technology was used to analyze the influence of “sweating”
on the chemical composition of the Dipsaci Radix, so as to provide a theoretical basis for the study of the chemical constituents of
sweated Dipsaci Radix and further research on the origin processing of Dipsaci Radix.

Key words: Dipsaci Radix; sweating; UPLC-Triple-TOF-MS; triterpenoid saponins; iridoids; phenolic acids; loganin acid; chlorogenic

acid; loganin; isochlorogenic acid A; asperosaponin VI; caffeic acid; isochlorogenic acid; isochlorogenic acid C; triplostoside A
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Fig. 1 UPLC-Triple-TOF/MS total ion chromatogram of crude (A) and sweated (B) Dipsaci Radix in negative mode
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Table 1 Identification analysis of components of crude and sweated Dipsaci Radix
5 pmin - ETE R R AR #E TR (miz) WEMARE
(mfz) (mfz) (X107
1 296 [M—HJ 3411095 3411089 CioHnOn 176 119.0341,101.024 6,89.0253,85.028 2,71.0149,59.0170,  fEREM
58.008 0
2 434 M—HJ 290.0884 290.088 1 CuHiNOs  1.03 128.0352,84.0458 0-D-glucopyranose,2-[(3-carboxy-1-
0x0-3-buten-1-yl) amino]-2-deoxy
31567 [M—H] 3751299 3751297 CigHasOro 053 375.1302,373.946 2, 215.019 6, 213.076 1, 169.086 1, 151.076 1, TR0
113.0233
4 2041 [M—HJ 353.0881 353.0878 CigHisOy  0.85 353.0894,191.055 5, 190.450 4, 190456 0, 135.045 0 ERRRI> )
5 2455 [M—H]" 179.0352  179.0350 CsHsOs 112 135.045 4, 134.036 8, 132.025 3, 89.039 3, 79.055 5 R4
6 2642 [MHHCOO]” 4351513 4351508 CiiHpOn 115 227.0923,127.0399, 101.025 3 g2
7 2670 [MHHCOO]™ 403.1246 403.1246 CigHnOs  0.00 151.0728,125.0227,125.0330,89.0264,81.035 1, 71.0140  JeF sHfl416l
8 2847 [MFHCOO] 535.1677 5351688 CauHxOi3 206 489.1668,191.056 3, 151.076 3, 149.042 9, 125.023 4, 81,0358 FfE Kk C
9 3658 M—H] 350.1347 359.1348 CigHuOp  —0.28 359.1323,197.078 7,153.0909, 135.081 1, 59.015 4 7-Mi 4 D B R
10 3796 [M—HJ" 5351828 535.1821 CogHnOn 131 373.1308,343.117 4, 284.104 1,269.080 9, 254.0570, 193.049 3, 1- R HA RiE-4'-B-D-4 & i ¥
163.038 5, 149.024 2, 148,015 0
113875 [M—HJ 7332588 7332561 CuHiOn  3.68 733.2636,571.2100,513.169 0, 471.153 3,375.131 7,295,120 6, MR 4EME 1 A7 04l
213.078 8, 195.066 6, 151.075 9, 81.034 6
12 4729 [M—H 7472740 7472717 CxHiOn  3.08 747.2844,586.2267,585.223 0,497.169 4, 485.169 4,459.153 3, M/EAEMH 11416
375.129'8, 357.120 4, 297.097 5, 227.092 0, 195.065 1, 125.023 7
13 4807 [M—HJ 7612530 7612510 CysHiOn 263 761.258 4, 5811909, 567.172 6, 581.190 9, tricoloroside
14 4834 [M—HJ 5151191 5151195 CosHuOn  -0.78 353.0877,191.055 5,179.0339, 173.044 7, 135.044 8,93.034 9 Fr4J5k B2
15 5066 [M—HJ 5151193 5151195 CosHuOn  -0.39 515.123 3,353.088 9, 1910559, 179.034 6 TR A2
16 5250 [M+HCOO] 7912641 7912615 CxHuOw 329 583.2098,513.164 8,459.154 2, 373.115 4,297.098 3,209.081 6, 7R g 1416
141.0196
17 5471 [M—HJ 515.1189 5151195 CosHuOn  -1.16 353.0878,191.056 1,179.034 8, 173.045 4, 135.0454,93.035 5 F4p/RER 12
18 60.17 [M+HCOO] 8373062 837.3034 CssHsOm 334 791.3017,629.248 0,495.151 6, 419.155 7, 393.119 0, 239.091 8, KAEMBH Al
209.080 5, 141.018 4, 101.025 9
19 6523 [MHHCOO]™ 987.4841 9874806 CyHnOi  3.54 9414860,617.3739,571.3680 ATH B
20 6872 [MFHHCOO] 989.4974 9894963 CyHiOr9 111 989.5057,943.4982, 6203898, 619.3887,619.322 3, 487.345 8, FHHRME-12-$-28-M R 3-(0-L-F i
323.096 9, 263.076 9, 143.035 4 T E)-16,23- —#23E-6-0-p-D-
O 2 5 - B-D - i 2 M
21 7165 [M+HCOO] 10035130 10035119 CigHisOre 110 957.513 9, 633.404 9, 631363 9, 471346 8, 323.096 1, 179.055 1, H&THEH A
71,0133
22 73.18 [MHHCOO] 17217681 1721765 1 CrsHinOn 174 1352.6716,1351.6698,1205.608 4,7504570,7494543, I Gl X7
603.393 5,471.349 5, 323.097 9, 221066 6
23 7357 [M—H]” 12196120 12196117 CsoHosOz6 025 1220.6278,1219.6253,1073.565 1,911.504 4, 845.471 9, NI U
749.453 9, 603.393 6, 471347 3, 305.085 1, 143.036 8, 73.032 1
24 7636 [M—H]” 12356062 1235.6066 CsoHosOxr —0.32 912512 1,911.5102, 750457 8, 749.452 4, 604.395 4, 603.391 9, 1| £2Hf 24 vIIlts
585.380 5,472,351 9, 471347 8, 423.325 4, 323.097 6,
119.035 2, 89.026 2
25 7748 [M—HJ 9274963 9274959 CaHrOis 043 927.5055,603.3924,323.097 8 mazusaponin |
26 7886 [M—H]" 10735539 10735538 CssHssOn 009 1073.5646,749.4533,323.0970 JIIEE A 204
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gx1
B5 wmin - BT S e TR *E ZHRE (m)2) WEMARE
(m/z) (m/z) (x10)
27 79.18 [M—HJ 9274950 927.4959 CaHaO1s  —0.97 927.505 8, 6043989, 603.451 4, 603.393 7,323.098 2,  medicoside F
179.0547
28 80.72 [M+HCOO]" 9735012 973.5014 CoHrOis 021 927.505 1,603.3927,323.098 8, 179.056 1 NSl VIizisil
29 82.60 [M—HJ 9414758 9414752 CoHuOw  0.64 9414868, 7474357, 617.3710,423.326 6,323.0973,  chionacoside B
89.0240
30 8532 [M—H] 969.5079  969.507 6 CagHzsOr  0.31 969.512 4, 645.402 7, 323.096 9, LR )| B2 B VIO
31 8631 [M—HJ 9254814 9254802 CyHnOw 130 9254902, 601.3760,599.441 6,323.096 2,263.075 8,  £&UIISEMT2H VI
179.056 9, 119.033 1
32 8757 [M—H] 969.5063  969.506 5 CasHrsOe  —0.21 969.516 5, 646,403 9, 645.404 5,603.3039,323.007 1, 4-O-Z AL I|E M 24 VIS
179.055 3, 119.035 6
33 88.61 [M+HCOO] 1056.539 6 1056.538 5 CsiHsiNOw  1.04 1010.545 8, 927.507 6, 686.432 1, 603.393 3,323.0979, JIAEWFEH VI4-EHE-2-THEBATEN
179.055 9
34 89.73 [M—H| 969.508 1 969.506 5 CsoHnO19 165 969.514 1,645.403 0, 323.096 6 2-0- LR BE R VIS
35 9198 [M—HJ 969.5069 969.506 5 CasHrsO0 041 969.516 5, 645.404 3,323.098 0, 221.065 7 3-0- LR | Bt A VIIS 1)
36 93.56 [MF+HCOO] 8114494 8114485 CoHsOs 111 603.3932 HN-saponin F(4
37 9356 [MFHHCOO]™ 8414596 8414591 CoHeO1s 059 795453 1,471.347 6,323.096 2,221.066 2, 119.0350  dipsacussaponin A™)
38 9498 [MHHCOO™ 957.5092 9575065 CoHO1r 282 911.5108,588.4009, 587.398 2, 587.266 5,323.0972,  JII 42 1F Vi
2210671
39 9695 [M+HCOO] 1057.5245 1057.5225 CsiHsoOn  1.89 1057.5417,1011.5269, 688.417 9, 687.415 4, 645.402 0, asperosaponin B 51k
365.109 8, 323.097 0, 179.055 5, 89.024 5
40 97.94 [M—H]"  1351.6571 1351.6540 CesHiaO30 229 dipsacussaponin C[!
41 9822 [M—H]"  1219.6152 1219.6117 CssHocOz 287 12196305, 1073.5720, 749.458 0, 603.395 3, 471.351 3 dipsacussaponin B FH{k
42 9893 [M+HCOO] 1057.5253 1057.5225 CsiHsoOn ~ 2.65 1011.528 6,688.4204, 687.414 4,323.0970 asperosaponin Bl
43 9962 [M—H]”  1057.5594 1057.5589 CssHseOn 047 1057.5705,911.505 8, 749.450 6, 603392 4,471.346 5 dipsacussaponin R2!
4410023 [M—HJ 9115027 911.501 0 CorHreOrr  1.87 912.5135,911.5102,908.562 1, 749.454 5, 7314428,  RHEBL W ALY
603.393 2, 541.353 3,471.348 7,423.326 5, 127.039 8,
59.0177
45 100.78 [M—H]" 8814913 8814904 CaHrOrs 102 881.498°9,749.4549, 731449 5,603.393 5,585.380 3, dipsacussaponin N
4713471
46 10176 [M+HCOO]™ 663.3749 6633750 CssHsaOp  —0.15 663.3860,617.3747,485.3302,453.303 5, 131033 6 FFHURMR-11,13(18)-2.%5-28-THR 3,
16,23- = F2 5% o-L-Bil i {f Mt i
47 10176 [M—H]"  1203.6189 1203.6168 CsoHosOps 174 1204.6107,1203.6311,1057.567 1,877.500 1, TR RR-12-15-28-M R, 3-[ (0-6-t
7334578, 587.393 5,455.348 6 S0 LML 35-(1-6)-0-B-D-IL
B HE-(14)-0-p-D-IH W A 4
(1-3)-0-6- Mt -o-L-MHL T 55
(1-2)-o-L-FTHRLAMEREAE) O]
48 10246 [M—H] 7494470 749.4482 CaiHesO12  —1.60 749.4557,603.394 3, 471.349 4, 423.327 5 o-F BRI
49 103.14 [M+HCOO]  649.3954 649.3957 CssHseOs  —0.46 603.396 3,603.337 1 BokfliE A
50 104.68 [M—H]" 6033891 603.3902 CsHsOs  —1.82 603.392 7, 601.485 8, 6014579, 471.341 3 AKIBEFF PALY
51 107.44 M—H]" 4713103 4713116 CoHuOs  -2.76 ik LR
52 109.55 [M—H]” 2651469 265.1479 CiaHaeS0s =377 96.9599,95.9520,79.9579 il e i
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Fig. 2 Detail fragmentation pathway of isochlorogenic acid B
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Fig. 4 Detail fragmentation pathway of dipsacoside B
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