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Abstract: Objective To study the chemical constituents of Changyanning Tablets, a high performance liquid
chromatography-quadrupole time of flight mass spectrometry (HPLC-Q-TOF-MS/MS) was established to recognize and classify the
ingredients accurately and rapidly. Methods Agilent ZORBAX Eclipse XDB-Cis chromatographic column (250 mm X 4.6 mm, 5
um) was employed and the separation was performed with the mobile phase consisting of methanol-0.05% acetic acid aqueous
solution. The information of accurate mass and multistage fragment ions were obtained by the monitored simultaneously for positive
and negative ions. The main chemical constituents of Changyanning Tablets were identified by high resolution mass spectrometry data,
combining with Pubmed, Hmdb, Massbank network database, reference literature and comparing the reference. Results Fifty-one
chemical components were finally identified in this study, including two phenylpropanoids, eight iridoids, 12 flavonoids, four tannins,
23 organic acids, and two other classes. Conclusion This study comprehensively studies the material basis in Changyanning Tablets,
which provides a basis for improving the quality evaluation system of Changyanning Tablets and lays the foundation for elucidating the
active components mechanism.
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Fig. 1 Total ion flow diagram of sample (A) and mixed reference substances (B)

®1 BRTHRUFRS HPLC-Q-TOF-MS/MS £
Table 1 Identification of chemical constituents from compound Changyanning Tablet by HPLC-Q-TOF-MS/MS

%5 wmin iz AR & MS> BE (X100 %5 HIE
1 279 191.054 5 [M—H]" C7H1206 TR 127,039 4, 85.029 6, 171.029 0, 787 FNE ol
109.028 8
2 324 133.013 2 [M—H]" CsHeOs FRm] 115.003 3,71.014 1 781 B all
3 341 173.044 4 [M—H]" C7H100s IR 111.045 8, 93.034 2,73.030 3, 6.59 AN §odf
83.0520
4 373 3550299 M—H]" CulnOn FIRER 337,018 6,293.027 5,249.039 3, 220 A dof
205.0492,161.058 7
5 378 191018 6 [M—H]" CoHsOr frtEm 173.012 5, 154.995 8, 147.029 4, 5.86 @ all
129018 1
6 463 188.054 6 [M—H]" CHiON  N-acetyl-DL-glutamic acid 167.020 2, 134.046 4,122.024 5 9.76 AEM all
7 5.36 331.064 3 [M—H]" CiHiOnw  6-0-F & TH AR 191,025 2,283.262 8, 259.045 2, 8.34 BB  df
2350239
8 7.09 389.107 1 [M—H]" CisHnOn  KEBZT/ECBEMEHRG 227,053 6,209.042 8, 183.063 9, 470 WS £
TR 165.053 1,191.0320, 147.042 3
9 7.83 483.074 2 [M—H] CaoHuOu  1,6-di-O-galloyl-B-D-glucose/ 331.064 7,313.055 4,169.012 5 213 AN dof
SHEHR
10 8.30 169.013 2 [M—H]" C7He0s BAFR 141,016 2,125.023 2 6.16 R jodornf
11 9.52 315.070 1 [M—H]" CisHigOy  2-hydroxy-3-[(2S 3R 4S,58,6R)- 1520095, 108.0207 6.50 AR jodorf
34 S-trihydroxy-6-(hydroxymethyl)
oxan-2-ylJoxybenzoic acid
12 10.63 331,063 3 [M—H]" CiHiOnw  1-0-galloylglucose 271,043 1,211,022 2, 169.011 6, 11.35 A® dof

125.0229,193.0122
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g% 1
H5 g/min mlz AR e M BE (X106 % 1
13 1141 431188 M—HJ CisHuOr R EERE R 2510545, 165.055 2 1.62 WAERERS
14 1222 2130750 [M—H] CuHiuOs  EERE 169.085 3,123.080 0, 151.073 6 8.63 WERERS
15 13.03 197.043 6 [M—H]" CoHio0s RETRLBTER 179.031 1, 1510372, 135.043 2 9.83 FNE gor
16 1317 329.0493 [M—H] CoHuOn — “RERTRAERTR 153.0525 6.42 ANEE x
17 1543 153.017 2 [M—HJ" CTH604  JRILEE 109.029 0,91.018 2 13.84 FHEE ol
18 1594 295.044 8 [M—H]" CuHnOs  ¥HR 163.039 1,119.0493 3.85 AR dor
19 1891 353.0871[M—H] CielisOy  B&FR 191.055 2, 179.034 2,161.023 7, 1.99 AR g f
135.0442,93.035 5
2 2066 3731125 M—H] CiHnOn B3R 306.809 3,256,074 3,211.059 2, 4.06 WAERERS
167.069 8, 149.060 2, 123.044 2
2 24 4631433 CoHuOn B LBEMEHETR 403.119.2,241.069 1,223.058 5, 5.0 WAERERS
[M+CH;COOH—H]" 193.0470,139.038 7
by 255 5492165 CoHuOr  everiastoside K 307.1413,249.098 7, 161.043 2 43 ¥RE  x
[M+CH;COOH—H]"
23 3004 4652320 CitsOn 6B AN TH LR 405.1421,243.086 3 458 WS § o f
[M+CH;COOH—H]"
2% 3092 3530101 M—H] Cielis®y SR 191.055 5, 179.035 6, 173.049 0, =329 AR g f
135.045°8,161.023 6
25 314 4631461 CoHuOn  WREEVH TR 241.0712,223.0602,197.082 5, -0.83 WARERE
[M+CH;COOH—H]" 179.038 3
2 3409 3410867 [M—HJ CisHigOy  MIMERRE b 179.034 8 303 AN x
7 3445 167.034 1 [M—H]" CsHsOs FHR 152,012 5,108.027 1,96.018 0 5.5 HIR
28 3497 353.0857[M—HJ CielisOy  FRERER 191.054 5, 179.033 9, 173.044 0, 5.95 AR g f
161024 5, 135.044 0
29 3612 179.0334[M—HJ CoHs04 IR 135.043 1 8.9 AR jdinz
30 3714 3871638 CiHuOr  HHSR/RM AT/ AR 207.0973, 164.082 9 581 Hifi r
[M+CH;COOH—H]" BRI
31 3822 456.148 6 [M—H]" CoHyNOn — E&CHBI Rtk 323.091°8,294.097 9 -032 T r
3 3909 291.0127[M—HJ Ci:HiOs TR F5ATRRRER phyllanthusiin B 247.0220,203.032 5,191.032 8, 6.65 AN dof
175.038 1,159.043 7
33 3969 3370902 M—HJ CieHisOs 4B EHETRH 1910339 796 ARE o
34 047 633.0664M—H]" CoHnOis  HTEAR 463.050 6,300997 3,275,018 5 1.68 Y d
35 £4 471502 CrHuOn  FETH 225.0752,207.064 2,123,044 3 1.55 WARERE
[M+CH;COOH—H]"
36 4729 593149 5 [M—H] ColxOis  HiFi = 575.1347,503.1171,473.106 7, 3.18 il r
353,063 7,325.0779
38 4807 191032 1 [M—H] CioHs0s REE A 176.009 9, 148.015 5, 134.032 8, 15.01 Hg v f
120021 1
39 5027 193.050 S [M—HJ" CioHioOs  FIBERR 178.0277, 149.058 9, 134.038 0 0.68 AN doz
40 5408 5951290 [M—H]" CoHsOr6 R R-3- AL R Y 300.0253,271.023 3, 178.994 4 245 Hifi d
4] 5621 S21.1299[M—HJ CulOs  FIEEERH 359076 5,323.076 1,179.033 3, 0.31 i r

161.023 3
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%%  wmin miz AR & MS® ®E (X100 KH HE
4 5644 4610717 M—HJ CuHisOn  REEE-3-HERRRSR 285.038 8, 175.024 1 1.84 il r
R RS ESH
4 5914 463.084 6 [M—H]" CoHuOn 2Bk 300026 1,178.995 9, 1510029 1.76 il fud
44 5988 463.0853 [M—HJ" CoHuOn SR Hf 301.0339,300.026 1,271.019 7, 6.25 i fud
2550352
4 6035 609.143 5 [M—H]" ColOis T 463.084 6,300.025 1,273.022 5, 428 B fudir
255.028 6,151.0027 j
46 6043 359.075 6 [M—H]" CisieOs  WIEFR 197.0434,179.0329,161.022 8, 4.56 AN x
135,043 7
47 6144 M50750[M—HJ ColisOn  EEHAHE-1-0-0E 260.0420,175.0237,113.023 0 591 i r
TRRERLLY
48 €23 3009967 M—HJ C14Hq0s Blem 283.994 9,257,005 8, 245.002 9, 7.59 ¥ all
201.0194,173.022 0
49 6522 4470909 [M—HJ" CoHOn  IWZR-3-0-FE 284030 2,255.029 1,227.030 5, 532 il dor f
151.0020
50 6602 593.148 0[M—H]" ColsOis  WWER-3-0-ZF 285.038 2,256.027 2, 186.038 2 5.38 il v f
51 6710 6231563 [M—H]" CuHnOis  FREER-3-0F4H- 315.0473,462.985 7, 161.046 6 8.7 Hili i f
7-0- R
all #7505 MM : d RoRHARE, fRFHNER: | RREBHE, « RREH: 2 ORE

all represent the five herbs; d represent Euphorbia humifusa Herba, f represent Liquidambar formosana Hance; j represent Hedyotis Chrysoticha;

r represent Elsholtzia ciliate (Thunb.) Hyland; z represent Cinnamomum camphora root
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45 ERE TR TS FETIE [M—H] m/:z
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151.002 7. 5555 HE il A T 1) B SR T B REAE
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m/z 593.148 0, 54 SCHRARIER K R BT
s it B A ENRH ST mz
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C4H403] o A HH TR SR R B 2L A (R AE R s 0
ZAEPNIRIEE QLUEM-3-0-EFHHE ). K
IR R R ) FL A 0
32 BMEREUEY

G VIIAAE T IR A, HEARLE M2
My 2 BRI 5 B0 THIGIR . RSN ms R AL R
LR, BB NREIEHRIIAR I REIR .
ZRNEW 5 EJKM COOH, HAEME TR T
M R e 5 A R R R S 0T B IR AR E, WO
WRARRUA R B F ], 5% HO. CO %
INrFEEH UL 24 SALE ISR IERR NG, SRIER
1 5 FHZE TR 1 7 FRIMHERRA R, £ 30.92
min, 75 PN LS T EFIE [M—H] miz
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Fig. 2 Fragmentation pathway of isoquereitrin
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T8 PAFIREAE 55 55 b 48 00 HE ] e 1 SR 12 AL ]
4o MCHE bk R A AR I Atk U
o) "
HO

0
oH o HO G
o -C;H;,05 HO X -H,0
HO N - OH
o] OH HO
- HO
HO

m/z353.110 1
J -CoHgOg

o H

o 1 0o o HO

X
HO HO
OH -H,0 OH

. HO

HO OH HO OH m/z 135.045 8
OH OH

m/z 173.049 0

m/z191.055 5

33 HIGEEXILEY
ZRUEMEEGETEBHEAMF, ¥
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AR T, BOMERI ERDRe iR, £k
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H o
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Fig. 3 Fragmentation pathway of chlorogenic acid
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Fig. 4 Fragmentation pathway of ferulic acid
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Fig. 5 Fragmentation pathway of desacetyl asperulosidic acid
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Fig. 6 Fragmentation pathway of feretoside
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