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Abstract: Objective This study aimed to systematically analyze the chemical constituents of the classical Chinese herbal formula
Yinchen Wuling San (YCWLS) and identify its prototype components absorbed into the bloodstream using ultra-performance liquid
chromatography coupled with Orbitrap tandem mass spectrometry (UPLC-Orbitrap-MS/MS). Methods The standard aqueous extract
of YCWLS was prepared by decoction. UPLC-Orbitrap-MS/MS, combined with a self-built chemical database, was employed for
qualitative analysis of the chemical constituents in the extract. A rat gavage administration experiment was conducted, and serum
samples were collected. Prototype components absorbed into the bloodstream and metabolites were screened and identified by
comparing the total ion chromatograms of blank serum and drug-containing serum. Results A total of 192 chemical constituents were
identified in the aqueous extract of YCWLS, encompassing diverse structural types such as phenylpropanoids, flavonoids, coumarins,
fatty acids, and nucleosides. Among these, 17 components were absorbed into the bloodstream in their prototype forms, including
chlorogenic acid, 3-hydroxybenzyl alcohol, feruloyl putrescine, 2,5-dihydroxycinnamic acid, 2-methoxycinnamic acid, and 1-

caffeoylquinic acid, etc. Conclusion This study comprehensively characterized the chemical composition group of the standard
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aqueous extract of YCWLS, elucidated its prototype components absorbed into the bloodstream and speculated its serum metabolites.

The findings provide a crucial foundation for understanding the pharmacodynamic material basis and mechanism of action of this

formula. Additionally, the methodology established herein offers a valuable reference for the modern research of other classical Chinese

herbal prescription.

Key words: Yinchen Wuling San; blood-absorbed components; UPLC-MS/MS; chlorogenic acid; 3-hydroxybenzyl alcohol; feruloyl

putrescine; 2,5-dihydroxycinnamic acid; 2-methoxycinnamic acid; 1-caffeoylquinic acid
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Fig. 1 Total ion chromatograms (TICs) in positive and negative ion modes
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Table 1 Identification of chemical components in standard aqueous extract of Yinchen Wuling San
& o 7
B tain :; o WEL o wMstERE AR (ffﬁ) st ig R

1 08  [M-H 189.0045  127.0,83.0,189.0 CeHs07 23 RITRRAREY RIGTRMAR B

2088  [M-H 1540623  154.1,93.0,137.0 CsHaN302 08 DLAIEm® Mk Z

3089  [M-H 1180511  740,118.1,59.0 C4HaNO3 11 LR4RRs /MK Z

4 070  [M-H 179053  179.1,161.0,87.0 CHiz06 10 JEgw Eo. F

5 070  [M-H 2090668  85.0,209.1,129.0 CrHuOr 09  D-IfsEBmEE iES Z

6 070  [M-H 1810719 59.0,89.0,181.1 CeHuOs 10 e iES Z

707 [MEHF 2030524  2031,1430,1610  CHiOs 14 D-MEHERIEED R EE % Z

8 071 [MEHF 189.1343  189.1,116.1,70.1 CiHisN:02 15 L-Akame /M z

9 073 [MEHF 1380548 1381 CiHiNOy 15 HEEER A F
10 074 [M-HI 3411089 890,500,710 CiHzOn 00  JEREA 2 F. B
10074  [MFH? 1160703 70.1,116.1, 711 CsHoNO; 25 Mmamy i Y
12076 [M-H 5031625 890,500,710 CigHa016 15 fif 2 X
13017 [M-HF 2050355 1250, 87.0,205.0 CiHuOr 10 2-HEFF RN JRiR AT B
14017 [MEHF 130.0862  70.1,1121,130.1 CsHuNO2 03  DL-mMERE /M z
15017 [M-HF 1610457 59.0,85.0,1610 CHiz06 12 D-iEm % Z
16 078  [M+H 2411292 2411,178.1,701 CaoH16N403 15 B-WEm-3-FE-LAZRE i Z
17 08 [M-H 1160718 116,710,720 CsHuNO2 12 HEE®S Mk z
18 08  [M-H 570782 1280,239.0,2571  CioHuN2Os 11 5-RIERHE /3iE X
19 08  [M-H 130.0511 850,880,130 CsHoNO3 14 LAREMARVIHE Rtk /i Y
0 097 [M-HP 1050194 1050, 750,590 CsHeOs 12 HihEe fRmiE RS B
2093 [M+H[ 1340446 87.1,86.1,133.1 CHINO, 19 L-RNAEmE Mk Z
2 0%  [MHH[ 1100599  110.1,109.1, 810 CHiNO 18 3RIE-2-Fikitnee WRzEDH X
23097 [M-H]" 1050194  1050,75.0,590 CaHsOs 12 Hihme Mg ki) B
%104 [M-H 1330143 1150,1330,710 CeHs05 06 ERRU femm s B
B L07 [M-HF 1910198  1110,87.0,85.0 CsHeOr 08 FrEERMUIFESL FHE fRmiERATES B
% 117 [MEHF 1360615 1361 CsHeNs 25 Rl A B
718 [M-HF 2552334 255.2,1231 CisHz02 16 HRiEme TRmERATED Y. ZX
8 128 [MHH[ 1520565  1521,1350,1100  CsHsNsO 13 Bkl EX UL B
29 131 [M-HI 2832647  1500,2833,1510  CuHs0o 16 FilHm R TRmm TS ZX. B
30 132 [MNHJ® 3181658  86.1,143.1,158.1 CigHao0s 131 5-[(3-methylbut-2-en-1-yl)oxy]-6,7- HlE Y

furanocoumarin

31 13 [MEHT 50767 1130,70.1,86.1 CoHizN:05 07 FIRERHE AiES X
213 [MHT 1130344 113,112,700 CaHaN;0; 13 JRmmge B X
33 140 [M-H 2430626  1100,200.1,1520  CoHuN:Oe 13 Ll A:ES X
3 140 [MHHF 3460546 1521,86.1,1852 CoHuNsOP 02 B-5-HpEH il A:ES F
B 152 [MHH 1230551  1231,1051,1061  CgHeN:0 14 R EX UL X
3% 154 [MEH] 380702 136.1,348.1,86.1 CoHuNsOP 04 5-ffRe AiES B
37 160 [MEHT 2840086 15211531 CuoHiaNsOs 13 G AiES B
38162 [MEHF 1200806  120.1,103.1,93.1 CsHuNO 13 g B R ED ERiL Z
3 160 [M-HI 1640719 147.0,1641,720  CoHuNOz 11 D-ERFmMUETe Mk z
0 172 [MHHT 127.0389  127.0,109.0,43.0 CeHs03 10 5 ERS HREW X
4 1713 [M-HF 3150724 3151,1520,1530  CiaHieOs 07 S5-(-DEHMEEL)2-AEETRE  BRX G. F
2 215 [MHH 169.09%9  169.1,169.0, 1411  CeHuNoO: 15 HEER-HER ik Y




+830- F8 B 202628 $£57% B3 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3
148
& o 7

5 tomin ; L WEE o wSMSIHEE AR (ffﬁ) bt ig i
43 254 [MHHCOOT 4011096 265140112951  CigHaoOs 17 iR iR Y
4 289 [M-HI 3530879  1911,1921, 161 CgH1s09 03 LUnnEmiZE TR RRER Y
45 310 [M-HF 1510402 107.1,1510,89.0 CaHg03 14 R-mbkERS AWE R
46 307 [MAHT 380701  1361,3481,701  CuHuNsOP 07 3-RHFRE /A B
47 331 [MAH[ 2521089 1361,1171,2521  CuHiNsOs 10 2-MAHE A B
8 332 [MEH 1760704  1301,1761,1581  CuwHuNOs 14 PIZRERRRD KNEE ZX. B
49 332 [M+H} 4091867  86.1,136.1,70.1 CatHas0g 24 HFfEEe [EREES B
50 337 [MEH[ 2681038  1361,2681,137.1  CuHisNsOs 08 JRFEISER ik S B
51 342 [M-H[ 1530195  109.0,1530,1100  CiHeOs 13 FURBOSH R Rk [iives G.F. B
5 342 [M-HF 3821009  2061,1340,3821  CuHuNsOs 13 FEHIEEM#AE % B
53 347 [MEH) 1951128 195,701,981 CoHN0: 02 ISFHER-HERS BARREME Y
5 348 [M—H[ 3500088  197.0,1820,1380  CisHxOn 11 ERETERN e G
55 353 [M—H] 3290885  167.0,1340,1230  CuHisOs 22 RS RRHER Y
5% 356 [MAH] 2651542 1771,2652,1781  CuHaNoOs 19 [IEERIEAML H A X
57 356 [M—H] 1230453 123.0,95.0,1220 CiHe0: 16 ARERTREHAFS OGS KRER B
58 361 [M-HI 1750614 1150,1750, 1131 CiHi0s 14 2RWIERRE MM RAITEn B
5 365 [MEH] 137.0595  137.1,430,811 CsHe02 13 -RERCTE KNER Y
60 366 [MANH 4662647  2332,251.2,2151  CaHsiO 03  HAHEA A (e B
61 372 [M—H 2991141 59.0,89.0, 7.0 CuHz07 17 salidroside® EREE &
62 380 [M—HO+H" 2771182  1881,1461,2162  CuHiN:Os 04  -AEBAHHMRS Nk Y
63 382 [M-HI 3410883  179.0,1350,1800  CisHusOp 34 UIRCREES EREE Y
64 388 [M—HJ 3130036  107.1,151.0,710 CuHis0s 23 HEREERS e G. Y
65 389 [MFH] 197.1282  197.4,72.1,70.1 CoHisN:0: 13 SR(WER-SEmR) e /MR Y
86 395 [M—HJ 330875 1911,1921,161.0  CigisOs 07 SIFRMASHR KRER Y. ZX
67 395 [M—H] 1350453 1350,93.0,1200 CaHeoz 11 ARER KD EREE Y
68 399 [M—H] 337.0034  1630,1191,191.1  CishsOs 15 3WEUMETRE EREE Y
69 409 [M+H] 2194700 86.1,279.2,166.1 CoHaN0s 12 REBARZRS Nk Y
0 413 M-HF 4011456 101.0,59.0,710 CgHasO10 09 EFERER KFER G
415 MEH) 517.1337  163.0,86.1,164.0 CosHuOr2 06 15 ZIluftE TRM KRR Y
7 416 [MEH] 1630748 163.1,55.0,135.1 CuHi02 31 AR KRER G
B 418 [M-H 1510402 151.0,1000,1080  CsHsOs 10 34 "HEKELH KREE Y
44 M-H 1770196 177.0,1330,1350  CoHeQs 15  57--REFGH KRR Y
5427 M-H 167.0352  152.0,1080,1670  CsHsOx 17 2RE6-PHERTRIARER jiives G
% 427 [MEH] 2011636  201.2,159.1,1451  CisHa 05  Artenuifolene® [ Q) Y
M 428 MEH] 2910861  139.0,1230,1651  CisHhOe 0 ®ILFERE K G
8429 [MEH] 5951649  4571,3251,379.1  CoHaOss 14 HHEZHEH K Y
79 437 [M-HI 1790351  1350,179.0,1360  CoHsOx 10 R KREE Y. B
80 438 [MtH] 1670700 121.1,107.0,1491  CeHuOs 19 FELEE KREE G
81 441 [MHHP 339.1072  1470,3210,1480  CigHus0s 07 AX-FEBETRS KREE Y
82 445 [MHHJ 6111601  303.0,449.1,3041  CxHaOs 09 FTE W% Y
83 448 [M-HI 3671039 191.1,930,1730 CuHao0 12 3O-MHEETRE KRHER Y
84 451 [M-HI 5631420  563.1,353.1,3831  CasHaOu 24 ERTIHAR RS W% Y
85 453 [M-H] 401772 4292,59.0,207.1 CaHx010 15 pKLEpD-EAMEHE KOBE THE
86 454 [MEH) 2191740 201.2,2192,2191  CusHz0 13 oFHEe R (fE) B
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5 tomin ; L WEE o wSMSIHEE AR (ffﬁ) bt ig i
87 45  [M-H| 1810509  166.0,151.0,1811  CsHiOs 17 CH34-CRERREERARS R AWER G
ik
8 455  [M+H] 1830649  123.0,155.1, 95.0 CoH1004 16 THEE i G
8 462  [M—H] 5151203  1911,179.0,1730  CxsHaOn 16 L3-ZHEEEE TR KNEE Y
90 466  [M—H] 1950665  1361,1951,1360  CuHuOs 13 (-3 EARE)IRE KNEE G
91 469  [M—HI 1910352  1760,1910,1110  CyHsOs 12 51ZRAA4FERTD KPEE Y
92 470 [MHHT 1370594 137.1,43.0,44.0 CaHi0, 22 FHEEARED i B
93 470 [MEH] 1930492  1930,1330,1780  CuHeOs 18 REHEZE® RAHER Y. B
9 471 [M-H 519.1880  357.1,151.0,89.0 CosHaO11 15 FAEEE-4-O-p-D-MRH A K e AIEE G. ZX
95 471 [MEHT 2631274 2451,2631,1351  CisHisOs 13 E=%sW [ Y
9% 471 [MEHT 3351849 1630,3032,195.1  CigHzsOs 32 BN CE [ B
97 471 [MEHT 331955 303.2,1630,3522  CigHasOs 08  mgxe % e
9% 471 [M—H]" 5191880  357.,1510,89.0 CosHaO11 15 DUhREe NS e
99 472 [MH+H 3411380 1371,1750,2911  CaHaOs 12 8RN K Z L1ES Y
100 475 [MHHP 4651024 303.1,304.1, 850 CaHaO12 09  6-REARERT-HEREHC L1ES Y
101 476 [M+H) 2351689 1751,2352,235.1  CisHz0s 15 CHSEFREE W% (fFEd B
102 477 [M—H 1510402 136.0,1510,1370  CgHsOs 10 25-ZRERCEEELE M RIE  KRER Y
103 478 [MHH) 1350438 135.0,95.0,105.0 CsHe0s 15 SRERCRWIEIRS ik KNER Y. F
104 48  [M+H[ 2451282 2451,120.1,701 CuHisN:0: 11 SRR AR-Ma i) ke /M Y
105 48  [M+H[ 6111602  287.1,85.0,288.1 CaH016 08 WiEF 3 fifre % G
106 486  [M+H] 5811861 273,850,710 CoHa0u 08 Hhpfrld R Y
107 48  [M-HJ 1930509  1340,1780,1931  CigHoOs 16 FmE KNEE Y. B
108 490  [M—HI 1630403 1191,1630,1201  CeHsOs 14 XRERERM RFER G
109 490  [M—H 1190504 1191,1180,1179  CeHsO 13 Femm RRER B
110 498  [M-H] 137.045  93.0,137.0,940 CiHe0s 07 KBRUERLR 5 K P [ives G. F
1 501 [M4H 1790699  179.1,147.0,1611  CuHu0; 20 AR RAFER G
112 504  [M—H] 3350778 1790,1730,1350  CishsOs 16 SUIMEREERE RAFR X
13 505 [MHH} 6251755  317.1,850,318.1 CasHzz0ss 13 KA W% Y
114 508 [MHH 4991227  1630,319.0,4991  CasHuOn 16 LA TR KRRE B
15 509  [MHH] 595.1649  287.1,85.0,288.1 CoHa015 14 ABREZXSOBZBHEOHARSY  HRE X\ Y
FH
16 509  [M+HJ 71324 2471,189.1,2291  CisHu0s 21 achalensolide® Wik (e X.B
17 513 [M-H| 5151198  3531,1730,1790  CxsHuOr 06 45T IIEEZE TR KNFE Y
18 514  [M—H 1200296 121.0,77.0 CiHe02 10 FEERBE CIHE=RE) RRER Y
119 515  [MHH} 4791176 317.1,318.1, 850 CoHOr2 17 REEXO-HERES % Y
120 515  [MHHP 3170649  317.1,3020,2850  CiHuOy 21 HERD HlE Y
21 516 [M-H 1650558  121.1,165.1,1470  CoHuOs 08 3(2-AAE)NRE KNFE G
122 516  [M-H 1650558  135.0,179.0,1360  CoHsOx 08  25-—RENHR KNEE F
123 519  [M—H 1930509 1340,149.0,1931  CiHuOs 13 R AR KRRE B.Z
124 520 [M+H] 4491073 287,288,850 CaHaOut 13 =HE#HE ik Y
15 521 [M+H) 2870545  287.1,70.1,269.2 CisH1o0 18 6-LFEMpN PR RAER Y
16 52  [M+H] 3020654 3021,259.0,2741  CisHgOs 16 KHRE SHHERBE Y
127 521 [M-H] 1530195  153.0,109.0,1350  CiHsOx 11 26-CRAEAFRA e F
128 533  [M—H] 1210096  121.0,770 CiHe0: 13 FHERH s F
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F1 8
o =E i/
65 wmn L REE MGNSSHRE AT (f‘fe) et z; 8
129 540 [M—H] 1630403 1191,1630,1201  CHs0s 15 HREREREEFIRSSIHAS  KRER G
SR
130 54 [M-H] 1870977  1251,187.1,97.1 CeHis04 0 Fompe femmkudm Y
131 546 [M—H] 1770560  177.1,1340,1620  CuoHy0s 17 24ZRAI6CHARTRFRES  BERE F
132 549 [M+H] 191.0699  91.0,191.1, 1310 CuHu03 20 TREMAREETZED KRER Y
133 551 [M—H[ 1470453 147.0,119.1, 410 CoHe02 14 34-HETEE KREL %Y
134 554 [M+H] 1770543 1771,159.1,1351  CuHs0s 22 THEERFEE KNEE Y
135 558 [M+H] 167.0699  167.1,69.0,149.1 CoHio0s 23 34-CHEHERE RAFER B
136 573 [M+H) 2150009 2311,2751,257.1  CistheOs 19 57-CHERGE)-S-ART-LRE  FRER X\ Y. G
GLERNED ST
137 574 [M—H] 3010359 3010,151.0,1790  CisHuwOr 20 HEEL L1ES G. Y
138 575 [M—H] 1630767  1481,1631,1350  CuHu0; 17 HREAEERRE i (i) F
139 58 [M-HI 3311558 331.2,2391,257.2  CigHauOs 23 (R)-marmin KREE G. ZX
140 583 [M+H[ 1531270  153.1,135.1,69.1 CuoH0 25 Ffi® ik () Y
141 587 [M-HI 149.0610  149.1,1051 CoHi02 13 AP ERME R R KNER G F
142 59 [M+H) 3310806  3311,3161,2980  CyHuOr 19 37-Z-O-FiAg £ LS G
143 594 [MANH]* 3501952  1281,3323,2692  CigHaOs 29 WLeEAEHDE W% (fFE# B
144 59 [M+H] 4953310 243.1,95.1,459.3 CasHag07 13 HUUESE A % Z
145 603 [M—H] 1770559 1331,1771,1191  CioHuOs 13 2-FEEWERMNEES RE  RRER G
146 605 [M—HO+H]* 5013203  429.3,4833,4653  CaHuOy 15 RZEBCcA ik (=8 F
147 607 [MHH] 4773200 4773,2194,3572  CoHaOs 22 22,23-epoxy-3p,14a,20p,24p- % Z
tetrahydroxyergost 7-en-6-onel®?
148 614 [M-H] 2850409  2850,2843,1770  CisHuOg 16 ILZEmE % G. Y
149 616 [MHH] 535.3255  4453,4993,4463  CaoHeeOs 19 REBLA % G F
150 624 [M+H] 5193307  420.3,4833,4653  CaoHasOr 18 #FE O % G F
151 628 [M+H) 4793358 95.1,479.3,4613 CasHas06 20 polyporusterone ALl R Z
152 634 [M—H 165.0559  121.1,165.1, 65.0 CoHic0s 12 WRERTRCES e G
153 639 [M+Na]* 5433305  4653,5433,4833  C30H4807 09 HFE b % G F
154 641 [M+H] 501.3204  501.3,4833,4653  CaHuOg 15 RZEA ik (=8 F
15 644 [M—H]" 5613441  4833,3652,1730  CyHso0s 14 EEZa % (=H) B
156 644 [M—H[ 2071290  1831,1651,2271  CiHaOs 07 ffaRge A F
157 645 [M—H[ 210821 711,69.0,1210 CuH1404 07 WEA-WEHR TR e Y
158 652 [M+H] 5173150  4453,4993,5173  CaHaOr 20 REMAS % G F
159 654 [M—HI 2811186  2811,1730,161.0  CisisOs 09  RARZEHE UNEEN B
160 657 [M—H] 3551190  3551,177.0,1331  CaHaoOs 09  FIERIINES KNFE B. ZX
161 662 [M—HI 471342 2471,2031,247.1  CisHaOs 10 AR W% (fFE# B
162 680 [M+NH 5763520  4813,4993,1630  CaHeeOs 22 HF&B® % G F
163 683 [M—H] 3292338 320.2,199.1, 2111  CgHuOs 15 (2)69,10- = \Ik-1-1W i F
164 690 [M—HI 1410023 141,590,690 CeHuO2 13 2-EERE emmRiTEn  F
165 691 [M—HI 3151606  241.2,3152,2532  CiHuOs L4 LTRA-RERE)E-35- R CRERREOF
166 697 [M—H[ 3331347 2622,2471,2031  CigHzzOs 10 2-(38-dimethylnaphthalen-2-yljoxy-6- 3£ Y
(hydroxymethy!l)oxane-3,4,5-triol®
167 698 [M—H] 2651448 87.0,221.2,265.1 CisHz04 12 ZREENTAES Wik (i) B
168 703 [MHH] 5293510  451.3,5294,469.3  CaHeOs 26 2-LHiEERE CA ) X
169 724 [MHH] 489.3572  4893,3813,109.1  CaHuOs 04  IEEHRB iR G
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F1 8
o =E i/

#3 min z; BEH ONSMSCHEE AR (f‘fe) et z; 8
170 730 [M—H] 4973287  4973,55.3,419.3 CatHa05 29 TR%m AR ik (=8 F
17 759 [M+Ng 3811001  145.,86.1, 2311 C16H2209 23 R ik () G
17 765 [M+H) 4693306  4693,451.3,3112  CaHuOs 15 RZH DME ik (=8 F
173 768 [M—H] 2151655  59.0,215.2,182.9 CizH203 12 R S o g Y
174 768 [M+H) 2311375  2311,1851,1571  CisHus0p 09 HANERIR ik () B
175 769 [M+H) 2191739 2192,131.1,1611  CusHz0 22 o e Wk () B
176 781 [MHHJ 4553512 2052,1211,1351  CaHsOs 14 FERme % i) B
17 186 [MHH] 2191586 1490,1500,2632  CisHzOs 20 ARZFR AT HRE g Y
178 787 [MAH 5033357  5033,1451,4133  CaoHasOs 20 R 2 B Wk (ZH) F
179 787 [M-HI 5013229 501.3,55.7,111.0 CaHaeOs 15 Higme Wk (ZH) Y
180 791 [MHHF 5153722 5153,1211,3653  CaHstOs 18 LRI B % G X
181 828 [MHH] 4553512 2563,2052,227.2  CaHugOs 17 BiGH G #% G X
182 828 [M-H] 5313696  59.0,60.0 CaHs206 0.7 FER A LR Wk (ZH) X
183 829 [MHH] 4373407 437.3,121.1,830 CaHuO2 18 RERE NG % G F
184 829 [M+H] 5153717  5144,97.1,3393 CazHs005 28 FIGE B 23-H B ik (=8 X
185 881 [M—HI MI2AT5 277.2,59.0 CagHa002 09 TR Pl fTE Y. B
18 89 [M—H] 212019 2272,625,1729 CuHas02 13 W E R JRMiE RS G
187 904 [MHH[ 2822783  282.3,83.1,69.1 CigHzNO 31 TR femm s B
188 905 [MHNHJ* 2402312 240.2,831,69.1 CisHa0 39 B W% (fFE# B
189 909 [M—H] 2192333 2719.2,2278 CigHz0 12 TR fRMiERATES B F. G
190 92 [M—H] 112082 271.2,2252,262  CigHa0s 12 LREA AR femm i B
191 1202 [MHH! 7411947 2991,3590,1490  CHaOr 16 FrER LS Y
192 1079 [M—H]" 3030523 1790,1350,161.0  CisHiOs 42 ZEME RN LS G

R IR R TR LA FAE RIS, YRR, B-BAR, ZJE%, ZX-PEE, G-HERG F-R% . SRR BTSSR E R WOCRR IR

TERER.

The secondary fragment ions in the table are arranged in order of abundance. In the “Source” column of the table, Y-Artemisiae Scopariae Herba, B-

Atractylodis Macrocephalae Rhizoma, Z-Polyporus (Polyporus umbellatus), ZX -Alismatis Rhizoma (Alisma orientalis), G-Cinnamomi Ramulus, and F-

Poria. The “&” symbol marks compounds whose identification is inferred from MS data but which have not been previously reported in the literature.

FAB R, X R AT AT
321 AWRFMEY RANERZREHTTHER
FE . GRS R, AL RSB RIRA
RRUAY 48 >, ISR T MR RSS2 .
I AR T RBUNBR . WK, MIBERT
RUEHEE R . DILEY) 145 N, BRI R
EIRI %t .

&) 145, FERETHXT, T :=6.03min
Ab S HE S TR g M —H] m/z 177.055 9
(CioH1003). £ MS/MS i (] 2) BoREEB A
BTN mlz 133.1 M m/z 119.1. 2SN T
B, BET [M—H] (m/z177.1) KAERERI
BRI, E5 10T CO:2 (44), FRFEaER [M—
H—CO: R BT m/z 133.1. BJo, %0 A A
— B ER 1 AFIEEHE (CHs, 15) & iEHE
F45 CHas (16), A m/z119.1 (8 118.1) HIHEH .

0 .
. 4 CHsy"
O — OO — O
. . P - P
O/ O O

m/z 133

E2 2-HEENERIBERE
Fig. 2 Fragmentation pathway of 2-methoxycinnamic acid
R 3R - Bt Je s ) 2R e 2 PR R RN 2 00 Y i 7Y
R %87 BTG AT O 5 SOk ERE — Ei 1341,
WU TE Oy 2- AL R «
3.2.2 GEESRALEY) SRS B B R A A
oy, W TEERL . PSS IR E IR 18 1,
HERWGZ W [ CIRTPIR, K. 2R Gyt
PARAFAERI T E R . DMEED) 125 9, AR
HERFL DN EE TR,

wEM 125, HIEE THT, T ®=521min
A A HE S B T IE M A+ H]T m/z 287.054 5

m/z 177 m/z 119
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(CisH1006) - H MS/MS 1K (K 3) TR F EE
FE TN mlz269.2 Al m/z70.1. ZREALHEN
BT [M+H](m/z287.DE %R ESR 1 2 F H0
(18), AEE/KER [M+H—Hy0]" m/z 269.2,
TXAE 22 2 T S e i Lo TRV, 5 R

HO. 0.0

SAst

OH
oH ot

m/z 287.1

AR IR EHER C PR, Al AR B & e
LW B m/z 70.1, FTREXS BT 1 A& E R
N FRER (A1 CaHeO") o T B RFAE 5 K40 2
L SCHRARIE O B AR UL RS, s 2 Hoo 6- A
e 1A 0 R

HO 0.0 L
- oo, -u
0 oH I\)

OH*

miz 269.2 m/z 70.1

3 -EREREFEMGERERBRE

Fig. 3 Fragmentation pathway of 6-demethoxycapillarisin

323 WA wERESTEZ AT AR, K
XL EEH, BREEERER =05, HA I E A,
W R AR BB DL A EEEL D/E PRI
o UMLEY) 174 FLEY) 170 9 R 45 e 7%

Al N EERARER A 174, TEIEE TR
T, T tr=7.68 min KK HHESSFE I [M+H]
m/z231.137 5 (CisHi502). H MS/MS P (] 4)
BOoRER BT miz 185.1 Fl m/z 157.1. #ENMA AR
Wl 1 & fEisalh: B, BE T o-REER

CsHio (46), ki m/z 185.1 HIREF, %M F Tl fig
T BT IEEE R N R W, FEPERE A E A
JRRRE HIEHEAA 2R o % A R AR IR
R, ERCO (28) 5 CHy (28), i m/z 157.1
(CoHsO") [ F o BEIIFEA y-PI A P R EE I S Y
HAT N FIRRRIRARRT ARG B A s N RS
AW, f5 A BRI B ST A, W BT 1T
FSCEAI ) AR R A AL LA RS e M o RS K
B RIER 2 PUHET,  #s e HOM AR MR 1.

H1
O 0. , S
e — e — e — o
i i '

miz 230 m/z 2311

miz 185.1 miz 157.1

4 BARRNEE I HERIRRE
Fig. 4 Fragmentation pathway of atractylenolide I

FEEBMEEM =R MEY 170: ZUEWTE
TR, T /=730 min A4 HHES T2 T
I [M—H] m/z 497.328 7 (C3/Hs05). H MS/MS
W (K5 SRR BT m/z 4193 Ml m/z 55.3.
HEMAIRER Ao A& =B 2L &
EOEE, Dy idad PR R s B AR 2 O B U L Pk
B B T m/z 4193 BER BT AR T
M—H] A& 1 0 FH i B X F R4 78)
TERG miz 55.3 B BT /AN FIRIERE A Cn
CsH7, HRMH m/z55.05), JET =ikE ZEMEEH o-
WrEd Bd e BB, XN R A
VI SRR W= t— P& N TS, 5
SCERIRIE— R, MO &4 170 HREH I =
TR EVIRETR A, Hope SR MmEm LA 5.

&Y 168, FEIEETHAT, T £=7.03 min
Ab A HE 2 7 g M A+ H] m/z 529.351 0
(C32Has06) o H MS/MS 1K (60 EIRRFIEREF

BT miz 469.3 Il m/z 4513, ZARMEETEW . 1E5
THEUR, FHE R B R m/z 529.351 &) [M+H]*
e TURAMI T S0 EIRA = F R R
7 F AN CioHasOso FEHL MS/MS 2R HE TN
m/z451.3. 469.3. 529.4, HARMHZ) MS/MS %
JIE 23- B FRVS IR C RHIERE B UL . 23- .05t
FEIERE C S5 M & =wi B 3R K OIS, %
FAAEVREE R “Se B RIE . FBK”. B
e CMAAFEGE RS TN R A MR, bk
BT (mlz529.4) R 1 T LB (COAc XFRLfH
Ht B CoHyOa, FHXS 73T 60) AR m/z 469.3
WERE T 1% m/z 469.3 Bt — it B ik
(H20, XTI 18) F M H R e (B 1E &5 7RI
m/z4513 W BT H—Bad N T, s
5 SrkdaE — 505021, e ik A 168 e
B =R e 23-CBFERE C, HATRER
Wizt K 6.
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m/z 498.3 m/z 4973

miz553

m/z 4193

5 THREE A WEBRIER
Fig. 5 Fragmentation pathway of pachymic acid A

m/z 529.35

m/z 469.35

m/z 451.35

6 23-ZELFIEEE C WiFER
Fig. 6 Fragmentation pathway of 23-acetylalisol C

324 HAGSKUAY B EREZRASLN, B
% HEE RBER CnELAER . BFIEERR) . T
CHIRRER . ). B CHnpERE . A8 IRIR
CUIE IR  AFAEER ) B IR Y o« 1K L 1 Ay (1) 54
file CUNERIMEIR . B E MBI O T I 3L
W) S FF A2 H B S 2 A, @it 5 5
RO SCHR EE XS ABIA (3R 1D, i X o R A
ZEHOK P A [F) AL 2 2R R SR A A  1 T
RN, W T RN REBNBR. W/ EER
MK TEIR 5 28 10 J 2 Tk 3 % it 7K 5 O B 4
fRIEAR . XM RS R o R 4 e fe 4l T
W, MARGER T %I KRV FH RN 2
FEMES E ek . & SR 2GR AE LA AR (N i
BRI 6-25 A B BR R . (AR 1 AR IS 1.
IR IR EIR AL PRTG 1 23- LB PRT5 I C HEAY
(1 2- AL IR JERIM R T D MR LB B ik
=22/
33 EREATMAMRIPS5EE

T 6T B R S HOREGR . 2 A LR A 2
MFE B TR E . MGEYIEIET =&
ZiMEREAS, EAFETEANE, Agizis
YIRANIER 85 o FBAEE T 5 255, (HAAT
EF RIS A MEREAREY, WA e AL

KW, Ga—% TSI L R 1
AR, FEHEN 17 DR R, 25 R R
20 Horh G JEIR  3- 5K Y, PUERmE A %, 2,5-
TR B IR S AL A B I 5 X R ) 5 RS R AE
P UCRCIRAS , sk i Re e an B 7 B
34 BEBEAEMAMREIDSTEELEE

T OGS B R O R B A S KRR I
B ORI B AR, DURE R AR I RS
RN A BB TR, 4565 L2
YIRS 2 W R IR 25 A TRRRERL . BRIk
HZ B s N, AN 5 R AL A P
XIREIRFR o ZERERH, PR LBl 2 7R
BTZRMR . DINMERR MR &), KRN RBIE
Y5y RAFE R RSS & TRIRER 1L sk H 2B AR
B MRS RGO RAEIMEER (A
1) SR ATNEREIR 45 S AR, JFLRIR . AR
HH R S5 TR BRI R 5 R A R AL . 2 1 B R
s TBALTT A W REFHAD B ot mT ek A R
EEAEMT . WRYE =2 SR UE o) - 3 I U
BT RE IR S LA IR N AR R, SN
MEAH RS 24 4, R IE 3.

DIAREY) M1 BRI 9, i 53 R S L 7
B A NI R 1r=3.55 min. m/z 517.154 7 ]
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Table 2 Identification of prototype components from Yinchen Wuling San absorbed into blood
o fi Rt ﬁ;";’g; i (f‘lii) Kata W
1 354 [M—HJ 623.1634  59.0,73.0 CasHa2016 26 FREFX-68 -O-HEE HEIR
2 404 [M]” 3540921 1911 CigHisOg 47 BEER AHER
3 409 [M—HJ" 123.0454 951 CrHg02 21 RMRHET ARFEE
4 409 [M+Na—2H]" 1730224 1510 CsHe0s 24 HRERCE il
5 416 [M+H]* 2011635  69.1,91.1 CisHzo 09  Ar-tenuifolene® W ()
6 421 [M—HT] 181.0510  152.0 CoH1004 18 L34 RAFHRE i
7 425 [M+K] 3031082 721 CuHxN:0s 7.6 PIBIBEREEM SRR
8 445 [M—H] 3250939 1430 CisHis0s 30 IA-EAEE ARFEE
9 496 [M—H] 179.0352  135.0,136.0,59.0  CoHsOs 15 25-HAENER KNEE
10 538 [M+H] 1630749  135.1,117.1 CioH102 25  2-WHANERE KNER
1 553 [M—H] 353.0879  191.1,192.1,161.0  CiHOg 10 LUneEBEZE TR EIE A
12 554  [M+H]J 2471323  163.1,149.1,187.1  CusH10s 24 achalensolide® (R )
13 6.64 [M—H0—H]" 2471510 183.1 CioH2004 25  mHE JRITER R AT
14 700 [M+H] 2991636  255.1,159.1 CigH2203 L7 EEWRASEE k%
15 705 [M—H]" 3151606 241.2,3152,253.2  CioHaOs 13 L7-W@-RREEH)PR-35-C8F  RHEpER
16 706 [M—HJ 333.1348 59.0,73.0 C18H2206 12 2,34 7-tetramethoxyphenanthrene® 3K
17 728 [2M—H] 5312990 222.2 CisH2204 51  CREENEAR R (R

TR SRR A LS ULEE ;s * TR A R R L

&G S BB E LA

“secondary mass spectrometry matched with reference standards; *secondary mass spectrometry matched with public databases; “secondary mass

spectrometry matched with theoretical values.

HF [M—H0+H]", H R m/z 131.1. m/z
151. m/z 179, THHEH 72N CH30015.

HZAR =45 F 2N CoH3001s, FERAHYT 2
TRUEN 534.157 44, 558 32H (CieH200, FHXT
Tl 358.126 8) HH_b 1 AN AT A I IR 2 4]
(C¢HsOs, HHXTZFFiE 176.032 1) [HHEIR{EE 4
Wit , RENZACUR =Y 208 7 St ) 5k 5 i 26 W
IR B 4 456 T L A B B RR 45 B . T B 1
m/z 131+ 151 179 751 % W T IR S A I ks 1 7 11
RRHERE . HE—b SRR )E . Rk, AR
PV AW OB AR i 5 sy
KA KH . BRI, B S8 T BR b A Tk
W AR, BAAPR . RIF. P e
S 2 PP B . R B O SR A R S R G
GV, AL T HARNARUIRE DL TS S
SR, DAR 2 THIIE 5212 5% 43 AT WRSON I 5
KA T AACHT
4 e

AR, ma PR PO BRI K Nh 24577
FERUISRALE T POE > B W A B T B . AR
F UPLC-Orbitrap-MS/MS & 7 #FR ik HiAR, Bk

X 28 W44 5 TR R LS BRI K SR AT R GRS )
B, MHEEH 192 MRSy, EE RN R,
TS, RDTIRIE . M REZ LA, AR
TR T2 o T EE R R s 2P R
W ig AAIMIE T, 5 17 ALURBE RIS
MRSy, AR RIS, WIS, MRS, ik
T S 2 P EE R 2RI o TR o AN T R AL
LR N BB R IR 2 TR R, O R I
“CRNRIR T PR AR G DR AL T AR
A
RRERLEESY (SRR 1-IMHEBEZE TR . 3-%%
FORHIEE, 2,5- A ERR S R PR LS ER A
BEE H G TSN TG R B . SRR ER AN 1-
DN 2 T R A D A AR, SRR mTad i i 4%
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Fig.7 MS/MS spectra of some prototype components absorbed into blood and their reference standards
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Table 3 Analysis table of metabolic components from Yinchen Wuling San absorbed into blood

45 wmin  ETRR BER TR o EROAT e At R
(X107 (m/z)
ML 355 [M—H.0+H]* CoHxOis  517.1547 19 131,151,179  EFHH i BERE AL
M2 382 [M—H] CisHisOs 3410883 34 179,135,180  WIHEERCMEH B
M3 385 [M+H—2HO] CuHxOn  467.1184 10 119,281 A RE TE BRI
M4 394 [M—HI CisHosOs 3471726 42 59,75,161 betulalbuside A PR
M5 407 [M—H] CoMsOis 5201204 10 145 L2 AR i ERE R
M6 418 [M—HJ CoHO1s 5431364 16 159,147 EEENRER I BERE R AL
M7 420 [M—HT CoHxOu 4451731 36  55,119,59 B-H L p-D-ZANEL BANL
M8 423 [M] CiHisNO7 2850842 05 108 3R AE-2- e HERTERRAL
M9 430 [M+CHsCOO+2H]*  CaHz09 4852023 02 149 BrpE REMN
M0 442  [M—H+NHs| CoH14010 2980759 29 103,193 Hilw HE IR
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