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Abstract: In this study, we developed a qualitative analytical method based on liquid chromatography
coupled with quadrupole time-of-flight tandem mass spectrometry (UHPLC-Q-TOF-MS/MS) for identification
of multi-constituents of raw Fructus Arctii (RFA) and processed Fructus Arctii (PFA). We established a
UHPLC-UV analytical method for simultaneously determining 6 major compounds in Fructus Arctii. UHPLC-
Q-TOF-MS/MS qualitative analysis was performed under negative and positive ion modes and a total of
23 chemical compounds were identified. The analysis data were subjected to a principle component analysis
with a #-test. Ten peaks were found to be the main difference (P<0.05) between RFA and PFA. HPLC-UV
quantitative method result showed the contents of 6 constituents were different between RFA and PFA. The
results indicated that there was less arctiin, chlorogenic acid, isochlorogenic acid A in PFA than in RFA.
However, there were higher levels of arctigenin, isochlorogenic acid B, isochlorogenic acid C in the PFA than
RFA, which may be the main reason for different clinical efficacy of RFA and PFA.
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Table 1 Components identified from raw Fructus Arctii (RFA) and processed Fructus Arctii (PFA).
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No Compound Eleme'n't M tR'/ Negative ion Positive ion
composition mimn - ppm  Detected Iontype RFA PFA ppm Detected Iontype RFA PFA
1 Chlorogenic acid ™ CigHisO9  354.0951 7.44 —2.0 353.0871 [M-H] + o+ 1.2 3551031 [M+H]" + +
2 Caffeic acid CoHgO4 180.0423 8.06 0.4 179.0367 [M-H] + 4+ 0 181.0496 [M+H]" + +
3 3-O-Feruloylquinic Ci7H2009  368.1107 899 -3.1 367.1023 [M-H] + o+ 3.6 369.1168 [M+H]" + -
4 8-Hydroxypinoresinol CyoH2,0O; 3741366 9.24 3.5 373.1280 [M—-H] - + - -
5 Isochlorogenic acid B™  CosHpOp,  516.1268 995 0.4 5151197  [M-H]T + + -=3.1 517.1324 [M+H]"
6 Isochlorogenic acid A™  C,sHpOp,  516.1268 10.12 —3.1 5151179 [M-H] + 4+ 34 51713231 [M+H]" + +
7  3,4-Dicaffeoyl-5- CysHp401p  516.1268 10.15 0.9 5151187 [M-H] + - 0.9 517.1341 [M+H]" + +
succinoylquinic acid
8  Isochlorogenic acid c* CysHp0,  516.1268 10.28 0.5 515.1198 [M-H] + + =35 517.13222 [M+H]+ +
9 Matairesinoside CyH320q;  520.1945 10.53 —0.9 519.1867 [M-H] + o+ 0.9 538.2285 [M+NH,]"
10 Arctiin” CypH340p 5342101 1141 1.3 579.2080 [M+COOH] + + -39 5352164 [M+H]
11 Acanthoside B CysH36013 5802156 1141 0 579.208 3 [M-H] + o+ - -
12 Lappaol C/Isolappaol C/  C3oH340,9 554.2152 11.87 —-0.9 553.2074 [M—H] + + — —
Lappaol E/Arctignan A"
13 Lappaol H" CyoHy6014 750.2888 12.81 3.2 749.2820 [M-H] + o+ - -
14 Lappaol D C31H36019  568.2309 13.39 —04 5672234 [M-H] + o+ - -
15 Matairesinol CyoHpOs 3581416 1435 —0.5 357.1342 [M-H] + o+ 0.8 376.1760 [M+NH,"~ + +
16  (+)-Fraxiresinol CyHpO3  404.1471 1435 —1.6 403.1392 [M-H] + o+ - -
17 Methylarctigenin CpHy06  386.1729  14.38 - - 0.9 4042073 [M+NH,]" + +
18  Lappaol A" C30H309 5362046 16.86 —0.5 535.197 1 [M-H] + 4+ - -
19 Arctigenin” CyH406 3721573 17.52 - - 0.2 373.1650 [M+H]"
20 (+)-7,8- Cy;H»O6 370.1416 17.60 —0.4 369.1335 [M-H] + 4+ 0.2 371.1492 [M+H]"
Didehydroaretigenin
21  Lappaol F** CyoHspOp 7142676 1878 1.4 7132613  [M—-H] + 0.6 7323029 [M+NH," - +
22 Lappaol B C3;1H3409 5502203 19.66 —0.4 549.198 7 [M-H] - - -
23 Diarctigenin/Neoarctin CypHyO1n 7422989 2845 09 741.2913 [M-H]" + -0.7 760.3335 [M+NH,]" + +

A/Neoarctin B
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Figure 1 The typical total ion chromatograms (TIC) of RFA (A)

and PFA (B) in negative ion mode. The peak numbers represent

the same meanings as in Table 1
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Table 2 Linear results of 6 components in Fructus Arctii
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Figure 2 The final PCA score plot (A), loading plot (B) of RFA
and PFA in negative ion mode
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Analyte Regression equation s Linear range / pg'mL ™"
Chlorogenic acid y=18205x—13 365 0.999 6 3.137 5 -200.80
Isochlorogenic acid B y=20443x—38243 0.999 4 1.753 1 —56.100
Isochlorogenic acid A y=21784x— 68944 1.000 0 6.362 5 —203.60
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Arctiin y=3709.9x+ 17 034 0.999 2 44.625 — 1428.0
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Figure 3 Content change of main active components in RFA
and PFA from different locations
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