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Identification of chemical components from Coptidis Rhizoma - Evodiae Fructus
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Abstract: Objective To identify the compounds of Coptidis Rhizoma - Evodiae Fructus herbal pair from Zuojin Pills (/£ 4> 7) and
to deduce the mass spectrum fragmentation law of representative components in herbal pair, providing reference for subsequent quality
control, efficacy investigation, and compatibility mechanism. Methods Ultrahigh performance liquid chromatography-quadrupole
time-of-flight mass spectrometry (UPLC-Q-TOF-MS) and automated annotation of mass spectrum based on the MZmine-SIRIUS
workflow were used to identify global components from the Coptidis Rhizoma - Evodiae Fructus herbal pair. Results A total of 144
compounds including alkaloids, organic acids, flavonoids, glycosides and picroids were identified in this study, of which 123 were
known and 21 were newly identified. In addition, fragmentations of nine typical components, including magnoflorine, jatrorrhizine,
palmatine, berberine, limonin, quinic acid, rutaecarpine, evodiamine and dehydroevodiamine, were deduced and draw based on
Fragmentation Tree provided by SIRIUS. Conclusion In this study, Coptidis Rhizoma - Evodiae Fructus herbal pair was globally
identified by automated mass spectrometry annotation workflow, fragmentations of nine representative main components from this
herbal pair were deduced, which provided reference for the study of global component identification and quality control of Coptidis
Rhizoma - Evodiae Fructus herbal pair , and provided chemical basis for the subsequent therapeutic effects comparison and mechanism
elucidation after herbal combination.
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Fig.1 Total ion chromatogram of typical standard references and samples from Coptidis Rhizoma - Evodiae Fructus herbal

pair in positive (A) and negative (B) ion modes
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#&1 MZmine-SIRIUS TERERERE-RWEAXM M D LR
Table 1 Identification of Coptidis Rhizoma - Evodiae Fructus herbal pair by MZmine-SIRIUS workflow

o . S né Hibf M fE fR% MR BT Tree
75 fmin . AT BT (miz) (mz) (X109 (m/2) Score
1 071  L-FSARI CHuNsO;  [MAH]" 1751195 175.1195 0.00 130.095 8, 116067 9, 3679
70.064 3
2 077 asparagine CHsN20s [M—H]- 1310457  131.0454 -229 114019 5, 113.037 5,  47.29
88.038 6
3081 ZETRI C7H1206 [M—H]" 1910556  191.0557 052 173.045 2, 127.039 3, 11737
93.033 9
4 084 salsolinol CiHiNO;  [M+H]" 1801025  180.1027 L1 166.08 6, 163.076 3,  68.86
145.065 5, 117.070 6
5 085 SERERUIN C4Hs0s [M—H]- 1330137  133.0134 -2.26  115.0018,71.013 4 39.91
6 085 BRI CsHsO7 [M—H]- 191.0192 1910180 -628 154992 6, 111.007 3, 7034
85.028 5
7 099 norsalsolinol CoHINO,  [M+H]"  166.0868  166.0867 -0.60 149.061 0, 137.061 6,  110.12
121.064 9
8 103 fyFna CioHiNsOs  [M+H]"  268.1046  268.1050 149 1360628, 119.0352 23.93
9 154 2-hydroxy-3-3-hydroxy-4-  CisHxnOn  [M—H]" 359.0978  359.0980 056 197.044 7, 179.034 0, 6211
[3,4,5-trihydroxy-6-(hydroxy 135.044 3, 123.044 1
methyl)oxan-2-yl] oxyphenyl]
propanoic acid
10 174 FHERW CoHUNO,  [M+H]"  166.0868  166.0867 -0.60 120.082 1, 103.056 1, 5035
91.053 6,77.038 5
11 1.78  3-carboxy-4-hydroxy phenoxy CisHiO9 [M—H]- 3150716  315.0717 032 153.0177,152.0108 44.94
glucosidel”’!
12 188 fIB&M C9H100s [M—H]- 197.0450  197.0452 101 179.034 4, 135.044 3,  86.09
123.044 2
13 1.89 USRI R WADY CisHigO  [M—H]-  355.0665  355.066 4 -028 195050 4,179.034 0,  74.54
135.044 4
14 202 UnHEEEERREREERAAN CisHilOn  [M—H]" 3550665  355.0663 -0.56 195.050 3,179.034 1,  62.80
135.044 4
15 210 4-0B-D-HHRiAEAEER  CiaHaOs [M—H]- 3151080  315.1074 -190  153.0553,123.042 8 63.27
H o
16 223 4-0-B-D-FH AR CiHaOs [M—H]- 3151080  315.1074 -1.90  153.0550, 123.044 6 31.52
H o
17 230 UEERER A S R AR CisHisOo [M—H]"- 3410873  341.0864 -2.64 195050 2, 163.039 6,  34.16
119.048 9
18 25 HaERY CieH1509 [M—H]- 353.0873  353.0872 -0.28  191.055 3, 179.034 3, 89.74
135.044 2
19 269 IR ERERY CisHisOp ~ [M—H]-  355.0665  355.0665 0.00 195050 3, 179.034 2,  63.98
135.044 4
20 297  UIMESERATRERE RN CisHigOy [M—H]- 3410873  341.0869 -1.17 195050 9, 163.039 0,  43.48
119.049 5
21 306 L-faamin CuHpN:02  [M—H]-  203.0821  203.0814 -345  159.070 1, 142065 0,  53.59
116.050 1
2 312 DIHEEEE AR R ALY CisHisOy [M—H]- 341.0873  341.0878 147 195050 2, 163.039 5,  33.58

119.049 4
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F1 (8
né Hibf M fE Tz BT Tree
F5  twmin 2P Uiy .
e g By (ml2) (mlz) (X107 (mlz) Score
23 328 LB EFERY CigHwOw  [M—H]- 3710978  371.0985 189 195.049 8, 193.050 0,  53.61
134.036 4
24 363 endotelon CyxHOr  [M—H]" 577.1346  577.1349 052 407.074 2, 289.071 4, 10733

245.0809, 125.023 8
25 398 UIMERERMREE RN CisHiOn  [M—H]" 3550665  355.0667 056 195050 3, 179.034 5, 9257

135.044 4

26 404 PERBEAI ARSI EMAMANY CleHnO0  [M—H]" 3710978  371.0975 -0.81  195.050 0, 193.050 1, 5211
134.036 5

27 420 BFEERM CiHisOe  [M—H]-  353.0873  353.0868 -142  191.055 4, 179.034 5, —
135.044 4

28 453 REERM CiHi1s00 [M—H]- 353.0873  353.0868 -142 191055 5, 179.034 4,  50.64
135.044 5

29 461 PALREEZETROY CifHnOo  [M—H]" 367.1029  367.1034 136 193.0500, 134.036 4 46.72

30 465 MR CoHsO4 [M—H]" 179.0344  179.0339 =279 135.0442,117.034 8, 4433

31 486  DUBBCERRREULRAMEY  CiHwOno  [M—H]" 3710978 371.0977 -027 195050 8, 193.050 1,  61.26
134.036 5

32 496 S-HES-N-RULE U CoHiN:0  [MAH]" 2051341 205.1345 195 174091 9, 162.091 9,  76.05
159.068 4, 143.073 8,
130.065 8

33509 WIHEEEEARESIL RN CisHisOy [M—H]- 341.0873  341.0867 -176  195.051 1, 163.038 7, —
119.049 0

34 519 SHEEE-N N-THIEMRGENS CiHN 0 [MAH]T 219.1497  219.1499 091 174091 8, 143.074 1,  81.83
130.064 3

35 523 DUBEBCERRRREGLRAEIY  CiHwOno  [M—H]- 3710978 371.0973 -135 161.023 8, 135.044 5,  58.19
133.029 4

36 551 FWER-T-0P-DAERIY  CaHnOu  [M—H]"  449.1084  449.1079 —L.11  287.0561,269.0453 —

37 558 p-HENO7 CuHsN: [M+H]"  169.0766  169.0767 059  142.066 3, 115.054 6 8.83

38 561 REWRRI CioHiN:0;  [M+H]" 3361348 3361334 -4.16  161.0711,134.058 4 61.89

397571 KREFERI CoHaNO;  [M] 3421705 342.1707 058 297.113 0, 282.088 9, 11743

265.086 8,237.091 1
40 575 FEBCHERRMEILRMENY  CeHwOw  [M—H]- 3710978  371.0978 0.00 195050 3, 193.050 2, 8820

134.036 6
4 601  PIEREZE RRRIY Ci7H2000 [M—H]- 367.1029  367.1035 1.63  193.050 3, 134.036 8 96.05
42 672 ARETEBEGHHD CxHuNOs M 5042234 5042216 -357  342.1697,206.1177 —
43 691 T CrHxO16  [M—H]"  609.1456  609.1449 -1.15  463.0872,301.033 8 60.82
44 701 M EM CisH1007 [M+H]" 3030505  303.0498 -231 285038 7, 257.043 3,  88.16

229.047 8, 201.055 6,

165.016 6, 153.018 5
45 700 GEpkEM CoHuOn  [M—H]"  463.0877  463.087 1 -130  301.0326,271.0240 60.69
46 7.03  MRURE (LR A R0 CyHNOs  [M] 5182390 5182384 -1.16  356.1846,206.118 0 —
47 7.06  /NEELLTRE L CosHaNOy M 4841608 484.1583 =516 322.1082,307.084 4 —
48 714 LIEB-3-0-EF D CrHyOis  [M—H]"  593.1507  593.1509 034 285.0396 1877
49 715 KRREEZEM CisHi006 [M+H]"  287.0556  287.0554 -0.70  153.016 3, 135.0450 3.58
50 705 SREEE CaHxOn  [M—H]~  463.0877  463.0872 -1.08  300.026 3,271.024 9 37.75
51 729 WHERZEN CuHsNOs  [M+H]" 3561862  356.1862 0.00  206.1177,190.086 2 55.16
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1 (8
- - e e b Mz W?Lf WHET Tree
By (mlz) (mlz) (X1079) (mlz) Score
52 739 10-formyl folic acid CoHiN:07  [MHH]"  470.1424  470.144 8 510 308.0922 11.00
53 743 ETURE/NBERAEEEED  CsHsNOy  [M] 486.1764  486.1759 -1.03  324.1231,308.091 1 25.51
54 7.58  /NEEAGEY CiHieNOs  [M]* 3221079 322.1078 -0.31  307.0842,279.089 0 64.56
55 762 M E-3-0-0-D-MEMGRT R CoolisOn  [M—H]" 4330771  433.0763 -1.85  301.030 4, 271.029 5 —
I 255.032 6,243.034 1
56 7.69  FHE/NEERIS) CioHisNOs — [M] 3241236 3241236 0.00  309.099 4 4442
57 182 RREE3-O-ZEHEHM CsHnOg  [M—H]"  623.1612  623.1610 -0.32  315.0504,300.026 9 75.80
58 784 ITHHE3-0-EEHEHM CyHOr  [M—H]" 6531718  653.1713 -0.77 345059 3, 330036 8, 6723
329.029 7
59 797 RREZEI-OB-D-LAMEEY CpHnOn  [M—H]- 4771033 477.1037 084 314.0424 —
60 806 IFEHE-3-0-p-D-HEMHM CuHuO  [M—H]"  507.1139  507.1138 =020 301.0350,286.0109 —
61 812 FREZR3-OB-DHMEHI CpHnOn  [M—H]"  477.1033  477.1038 105 314.0425 50.25
62 814  N-FESML/NEER) CoHuNOs  [M]F 3541705 3541705 0.00 339.145 5, 338139 0, 65.63
308.090 1
63 836 MIHFE-7-0-EFHEHIY CxHpOis  [M—H]"  607.1663  607.168 0 280 599.056 6 29.98
64 842 JEBT A0S CoHioNOs  [M4H]" 3541342 3541337 -141  339.112 9, 324.084 3, 24.06
3100772
65 859 AkMBT By CaoH2NOs  [M]* 3381392 338.1398 177 323115 6, 322.108 1, 75.77
308.092 6, 306.113 4,
294.113 3,280.097 3
66 8.60 JUE/NEERIEH M AN CoH2NOs  [M—H]-  338.1392 3381395 0.89 323.115 5, 308.092 1, 7345
293.068 7, 264.066 4
67 862 FHER CioHiNOs  [M]* 3200923 320.0938 469 292097 3, 262.086 7, 78.05
234.091 3
68 8.65 FNEERHIY CoHisNOs  [M]* 3361236 336.1242 179 320092 6, 306.112 2, 75.64
292.097 7, 278.080 9
69 878 JHE/NEERIEH M40 CoH2NOs  [M—H]"  338.1392  338.1394 059 323.115 8, 308.092 3, 5947
293.068 7, 264.066 5
707 879 ZREUS CoHxNOs  [M] 3381392 338.1402 296 323115 7, 322108 7, 7873
308.092 9, 306.113 6,
294.113 6, 280.097 6
710 893 KERFHERIM CoHisN;O  [M4H]"  302.1293  302.1308 496 287.105 6, 286.099 0, 29.80
272.0814,258.103 9
720902 REHERW-10-0-EFFHIT  CyHuN:On  [M+H]" 6122193 6122187 -0.98  466.1592,304.108 2 24.83
73923 REZHhH CiHiNOs — [M]* 3221079 322.108 1 0.62  307.0840,279.088 7 25.82
T4 934 REBER-10-0-p-D-HEH M CuHuNO7  [M+H]T 4661614 466.160 8 -129  304.108 0 242
T )
75 943 6-(3-methoxyphenyl)-2-(4- CoHiN;O:  [M+H]" 3321399 332.1400 030 317.116 1, 302.093 0, 39.07
methoxyphenyl)-1H- 274.0977
imidazo[4,5-b]pyridine
76 955 FHEERY CoHisNOs  [MAH]" 3341079 334.108 1 0.60 319.080 6, 306.111 9, 49.36
304.094 9, 290.080 3
77 961  REHETHOY CoHN:0  [M+H]" 3001137 300.1132 -1.67 285.089 5, 167.060 0, 3187

134.060 5
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F£1 8
o 4 S né Hibf M fE Tz BT Tree
F%  twmin NEsR Vi - ) mH (X109 - Soore
78 9.82  ELEyTOs CaH2NOs M) 3521549 3521554 142 337131 7, 336125 8,  81.04
322.109 6, 308.130 2,
294.114 3
79° 9.87  /NEERRUS CoHisNOs  [M]* 3361236 336.123 4 -0.60 320092 8, 306077 1,  59.48
304.097 7, 292.097 7,
278.0820
80 1020 graucin A B FH k04 CxHxOn  [M—H]- 5011761  501.1762 020  457.1877,413.196 8 —
81 1042 graucin A B G KN4 CxHxOnw  [M—H]" 5011761  501.1774 259 457.1857,413.193 9 —
82 1068 13-FIEL/NEERIY CaHaNOs  [M]* 350.1392  350.1392 0.00 335114 0, 334107 2,  47.56
320.091 0, 306.1119
83 1070  1-(1,3-benzodioxol-5-yl)-4-  CxH»NOs — [M+H]" 5281658  528.1656 265 334107 7, 319.084 0,  50.10
hydroxy-3-(7-methoxy-1- 304.060 9
benzofuran-2-carbonyl)-2-(4-
propan-2-yloxyphenyl)-2H-
pyrrol-5-one
84 1295 REFHRM Ca6H3000 [M—H]- 4851812  485.1815 062 423181 2, 397.164 9, 4852
383.149 4
85 1297 e-FIEFrEE LR Ca6H3000 [M+H]" 4871968  487.1960 -1.64  441.1897,161.060 4 99.49
86 1316 -BREZRFERMIALRT CsHN:0: [M+H]T 3041086  304.1090 132 286.097 9, 257.093 6,  65.09
H P04 167.060 9
87 1357 7B-FRRE R IR CisHiN302  [M+H]" 3041086  304.108 4 -0.66  286.094 3 25.66
88" 1363 AP EN Ca6H300s [M+H]" 4712019 4712011 -1.70  425.196 3, 161.060 6 111.34
89 1373 4-HEBCARFEVEM  CoHisN:0:  [MAH]T 3181243 3181239 -126  199.087 8, 171.092 4,  68.74
144.081 5
90 1376 “EREHEKH CisHisN3O  [M+H]"  290.1293  290.128 6 -241 171092 1, 144080 8, 3515
120.044 7
91 1415 REFPEEE CasHas00 [M—H]- 483.1655  483.1664 1.86  421.165 6, 395.149 9, 12971
161.060 1
92 1456 /PEERES CoHiNOs — [MAH]" 3521185 3521184 -028 337.094 8, 322071 3,  40.17
308.091 7, 294.076 4
93 1463 REEFLZCMBEIETF CxHnOnw  [M—H]" 5271917  527.1916 -0.19  485.1812,467.1714 —
T P04
94 1467 REFFEHEY CoHaN;O  [M4H]"  308.1763  308.1763 0.00 134061 1 29.55
95 1476 6B-LBHE-S-F AR £ W CuHnOw  [MHH]T 5292074 5292075 0.19  425.1958,161.060 8 132.03
H e
96 1487 LRI R HBERLD CisHiN;O  [M+H]" 2941606  294.160 6 0.00 144081 5, 134061 0, 3228
116.050 4
97 1492 2-BHEA4-HEES-(3-FE- CsHENO:  [MAH]T 2441338 2441341 123 188.071 7, 130.066 4 67.89
2T W) R
98 1492 6f-LBE-S-FAr R £W CuHnOw  [MHH]T 5292074 5292075 0.19  425.1959,161.060 5 85.85
H R0
99" 1503 R CoHiN;O  [MAH]" 3041450  304.1456 197 171092 6, 161071 9,  60.63
144.081 8, 134.061 3
100 1535 RZEHRmE CisHsN:O  [M+H]"  288.1137  288.1136 -035 273.090 3, 244.087 0, 6248

169.076 1
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1 (8
FE wmin — e @% HibfE Nt ﬁ% WHET Tree
Hf (mlz) (mlz) (X1079) (mlz) Score
100 1540  1-FHE2-[7-RHE-(E)9-1T= CuHuNOy  [MAH]™ 3562590  356.2587 -0.84 338248 2, 186.093 6,  38.I8
W41 H)-mE TR0 173.083 4
102 1614 1-BE2[7-HE-(E)9- T = CuHaNO»  [M+H]" 3542433 3542421 -339  228.138 9, 200.103 3,  30.90
W B )-4(1H)-eE 5 0 186.091 9, 173.083 8
103 1629 BB HIY CoHioN;O  [M+H]" 3061606  306.160 5 -0.33  144.081 1, 134.061 0 54.48
104 1643 WAERZFEERSH CpHpNO;  [M+H]® 3722539 3722534 -134 354241 3338246 3, 6177
208.178 3, 186.091 7,
173.082 5
105 1652 2-methyl-3-(non-l-en-1-yl) ~ CwH»NO — [M-+H]" 2842014 2842017 106 186.0917,173.083 8 53.99
quinolin-4(1H)-one
106 17.52  1-HE2[(IE4Z72)-147-T CaHsNO  [M+H]" 3082014  308.2015 032 198091 0, 186.091 4,  34.08
— S -A(1H)-E 5 i 184.076 4, 173.084 3
H iy
107 1770 1-F32-[(1E4Z72)-147-1 CullsNO  [M+H]" 3082014  308.2018 130 198092 8, 186.091 1,  57.89
— S )41 H)- e 1 T 184.076 4,173.083 5
R A0
108 18.08  1-HHED-ETH-A(1H)-E# CoHNO  [M+H]” 2862171 2862177 210 200106 8, 186.091 5,  32.65
F4] 173.084 4
109 1826  1-H3E-2[(1EAZTZI0E)-14, CsHyNO  [M+H]" 3342171 3342169 -0.60  186.089 6, 173.083 5 3275
7,10-+ = U5 2 -4(1H)-ME
VA0
110 19.02  1-F#-2-[4Z7Z,10E)-4,7,10- CsHuNO — [M+H]" 3362327 3362329 059 186.0919,173.084 2 34.28
+ = = SRR A TR
SR A0
1 1903 1-RE2[@2)-6-T— i) CullyNO  [M+H]" 3122327 312.2332 1.60 214123 3, 200.107 8, 3321
A(1H)-Mg i B 186.092 3, 173.084 5
12 1924 1-FR-2{(4Z7Z10E)4,7,10- CsHsNO  [M+H]" 3362327 3362329 059 186.0915,173.082 1 21.94
=R A( )R
113 1929  lysofungin CoHOpP  [M—H] 5952883 5952891 134 279231 9, 241011 6, 3475
152.9950
114 1940  [(2R)-3-[2-aminoethoxy CuHuNOP  [M+H]" 4782934 4782938 0.84 337276 7, 306277 17, 202434
(hydroxy)phosphoryl] oxy-2- 109.102 3, 95.087 0,
hydroxypropyl]  octadeca- 91.0556
9,12-dienoate
115 1948  2-linoleoyl-sn-glycero-3- CoHsNOP  [MAH]" 5203403 5203413 192 184.0740,104.1079 5.047.03
phosphocholine
116 19.60  1-HHE-2-IE 2% H-4(1H)-H % CaHuNO [M+H]" 3002327 3002332 1.67  186.0920,173.084 1 37.60
@H[M]
117 1968  dimorphecolate CisHn0s [M—H]- 2952273 2952269 -135  277.2171,171.101 5 40.64
118 2011 3-(dodec-1-en-1-yl)-2- CoHaNO  [MAH]" 3262484 3262487 092 186.0924,172.076 3 34.86
methylquinolin-4(1H)-one
119 2043 1- § & 2 [BE6ZIZ12E)- CsHuNO  [M+H]” 3622484  362.2492 221 186.0920, 173.084 1 55.75

3,6,9,12- 1 71 I 4 1-4(1H)-
B0
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F1 (8
o . S né Hibf M fE Tz BT Tree
5 tmin s AT B (ml2) (mlz) (X107 (mlz) Score
120 2043 I-palmitoyl-3-glyceryl CsHeOpP  [M—H]- 5712883  571.2881 -035 255232 3, 241.011 8, 3191
phosphory linositol 152.995 1
121 2049  I-palmitoylphosphatidylcholine ~ C4HsNOP  [M-+H]" 4963403  496.340'5 040 184.074 0, 125.000 6, 503604
104.107 6
1222053 1-F-2{4272)4,7-+== CxHzaNO  [M+H]" 3382484 3382492 237 186.0922,173.084 4 54.77
W B )-4(1H)-eE 5 0
123 2077 1- H J& 2 [BE6Z9Z12E)- CsHyNO  [M+H]" 3622484 3622480 -1.10  186.0913,173.084 8 62.59
3,6,9,12-+ . 1 4 1-4(1H)-
PEVER R )
124 2081  goshuyic acid CuHu0:  [M—H]" 2231698  223.1701 134 175.1128,83.049 5 10.81
125 2093  1-FE-2[2)-6-+—Hi%]- CaHsNO  [M+H]" 3122327 3122336 288 186.0922,173.0829 19.81
A(1H)-VE VB TR SR U4
126 2011 1-H32-FE+—kii-4(1H)- CuHsNO  [M+H]* 3142484 3142491 223 228138 9, 200.107 8,  34.67
g V) 186.092 4, 173.084 6
127 2129  1-HE-2[BE6Z92)-3,69-T CsHuNO  [M+H]' 3642640  364.2656 439 186.0924,173.084 5 7733
T =41 H)- iR
128 2155 1-F-2-[(6Z9Z,12E)-69,12- CsHuNO — [M+H]" 3642640  364.2646 165 186.0922,173.084 3 77.44
F R4 ) R
129 2190  REFHHHIY CuHNO  [M4H]" 3402640 3402643 088 256.169 6, 242.154 7,  54.02
228.138 7, 214.123 0,
200.107 8, 186.092 5,
173.084 4
130 2214 1-FE2-ATRE4-(1H)%E CpHsNO  [MAH] 3282640  328.2645 152 186.0928,173.084 0 24.19
WS 2-1 = ki d-4(1H)-
W R
131 2232 1-FE2[2)7-+=H%E) CsHsNO  [MAH]T 3402640  340.2646 018 186.0924,173.084 4 2451
4(1H)-WE R4
132 2261 1-HE A EA(IH)%E CoHuNO  [MHH]T 3282640 328.2642 0.61  186.0922,173.084 4 40.69
WIS 2-1 =k -4(1H)-
W)
133 2288 1-HHE2[(6292)-69-FFH = CsHsNO  [M+H]" 3662797  366.281 1 382 242154 6, 228139 2, 66.14
A4 H)-mE 0 186.092 5, 173.084 5
134 2396 —ASAEEHEM CuHsNO  [MAH 3422797 3422809 351 256170 1, 242.154 5, 39.77
200.108 0, 186.092 4,
173.084 7
135 2402 9,12,15-octadecatrienoic acid ~ CisH302 ~ [M—H]~ 2772168  277.2169 036 275.2032,217.160 4 15.49
136 2442 1-FE2[(2-10-+ LM CsHyNO  [M+H]® 3682953 368.2964 299 228138 9, 214123 0,  37.26
4(1H)-"e 1 B 186.092 3, 173.084 4
137 2452 1-WE2[2)9- TR CsHyNO  [M+H]" 3682953 3682943 =272 186.0920,173.084 5 36.32
4(1H)-WE R
138 2468 1-HEE-FPUEEA(H)E CuHyNO  [M+H]' 3562953 3562951 -0.56  186.092 3, 173.084 2 24.89
VERRECH e H 0
139 2504 1-FEE DS HE-4(1H)-% CuHyNO  [M+H]" 3562953 356.2959 168 186.0923,173.084 4 36.99
VERHECH 5 Hy 0
140 2521 Wb CisHpO:  [M—H]" 2792324  279.2325 036 261.2223,2432104 1497
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1D
o 4 - iy EibfE e W% WHET Tree
F%  mmin NEsR Vi - ) mH (X109 - Soore
141 2523  harderoporphyrin C3sHyN4Os  [M+H]" 6092713 609.2719 098 559.233 9, 531236 9, 87.76
4852337
142 2524 13-dipropyl-8-(1-propyl- CisHoN4O2  [M—H]~ 3332291  333.2280 =330 275.1499 20.52
butyl)-3,7-dihydro-purine-2,6-
dione
143 25.60  pheophorbide A C3sHyN4Os  [M+H]" 5932764  593.276 6 0.34 533255 2, 505225 2, 75.14
460.226 5
144 2592 1-HUE2-THRAE-A(IH)-E  CosHiNO [M+H]" 3703110 3703120 270 186.0924,173.084 5 38.39
A
5t HE SR -

*confirmed by reference standards.

ARSEE A G RAE (P EZH) 20205 R IR 5T 4% R
oy /NEERR R e, I HLIE T MZmine-SIRIUS T-AF
TRARENEEE , R b SCHR SO 21 B2 A R 2R B
S BUEE B, AL E B 144G, Hrp
2IF ARG KERHE, RARE BT
A, NMZmine-SIRIUS TAER BT & & i (&
1R EATESIS0 . SR E 3 AR
FBE— PIUE IR T A EE

32 FILSRHEMT

454 SIRIUS Fragmentation Tree 15/8., X 35 1%-
RGN AERME B AT R RHEN, JF2
X RARE AT I RIS RS UE . BREE TR
BT EACREESN,  HoAth 8 AN i = TS I TE
EETFREATRE. BIEHHFEGFERE, 46
SIRIUS 1553 H ) Fragmentation Tree fZ4H &,
T 9 PR sy v RERIZLARIEAE, FEEXNTHR IR IE .

BOHE F N INBERR A R A AR LA RO
BRI SIRTUS Joit i A SR [ 25 25 - W AE X 5 BE
ALE 2-A. 3-A.

Ji /NBER AL AR VDR I AR s SRR /N R
Sy T A AL S5 M BER , B TS B A% SIRIUS 7
BRI RRE B, BB H 3% /N BE AR Y A ) sl
ZIEERAL R R, L 2-A.

NV N S PGl o - i B vl i L =
BT m/z 342170 7 [M]*, ] RETERL m/z 297.112 7
M—CoHoNT R, BRI E 1 ASHEEFRT 1 M2
HAZF] m/z 282.089 2 [M—CoH/N—CH;3] LA K m/z
265.086 4 [M—C,H;N—CH;—OH]", 4k4E54 0153
m/z237.091 2 [M—CoH,N—CH;—OH—CO]J*, W&
2-B.

RACTERH I ALAR . AE I E TR A 2 4
BF m/z304.1450 [M+H]*, Hlilid RDA 2@ %
% m/z 171.092 2 [M~+H—CsH,NOT" & m/z 134.060 6
[M-+H—CHoNaJ*. @it SIRTUS HEAE w2 24
fRERZR, HENIFTE nT 4k SR 2R 20 m/z 144.081 3
[M+H—CsH;NO—CHN]", J53& AT m/z161.0715
[M+H—CioHoNT AR5 2], WK 3-A

FARKBEIRRE: EEB TR 2
ST BT miz 302.129 3 [M+H]", HAT LUK RELAR
JE % m/z 287.105 9 [M+H—CHs]*. m/z 286.098 0
[M+H—CH;—H]"PA K m/z258.103 1 [M+H—CH;—
H—COJ", W&l 3-B.

RO AR TEIE B TR A 2 53
FBEF m/z 288.113 7 [M-+H]", F—J5TH Al LUK IR
R K m/z 273.090 2 [M+H — CHs]" f1 m/z
244.087 5 [M+H—CH;—CHO]", %75 n] 2%
155 m/z 425.196 4 [M-+H—C-HsNOJ*, W& 3-C.

Frg s R AR TR IE B TR0 A I 2 431
21 m/z 471.201 9 [M+H]", A2 1 5 FREFEA
2GR TIER miz425.196 4 [M+H—CH,0,]",
it 2 CisH2004 B m/z 161.060 3 [M+H—
CH20,—Ci5H2004]", WK 3-D.

TR ENE TR 515
F m/z 191.055 6 [M—H], HEERZARILY K
AR, S I RTHEN A m/z 173.0450 [M—H—
H,0] « m/z127.039 5 [M—H—H,0—CH,01] % m/z
93.034 0 [M—H—H,0—CH,0,—20H], . 3-E.
4 e

A Sz E ) UPLC-Q-TOE-MS i R Fl3EF
MZmine-SIRIUS H 2 iERE ST TAER, N
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relative intensity

lNJ O O
9
C20H|8N04+ m/z 336.123 6
e/ NGETR

C|9H|gNO3+ m/z 308.128 7 C]7l“l|4N()3+ m/z 280.097 3

}co

<CH
| .

i-co Lo

T
OH OH OH
L o L e AL e

C16H13OZ+ mlz 237.091 6

C|8H|4NO4+ m/z 308.092 3

b oo,

-CH,
—_—
Ox O<
2 OH
C2|H22N04+ mlz 352.154 9 (:|<)I‘[|6IQO4+ m/z 322.1079 C20H20N04+ m/z. 338.1392

BT IINGELT R 2GR

OH

2
CiHpNORmES0601068  \0.miz 294113 0

0.415 4 - rel. int.

'\
CooHpyNO," m/z 342.170 5 Cy7H,NO;3" m/z 278.081 7
AR2EAEHR 0.200 0 'rel. int.
l- C,H,N

C]gl’l|7c)4+ miz 297.112 7 C|7H|404+ m/z 282.089 2 C|7H|3()3+ m/z 265.086 5

IR PZAEARGEA B TUERIAX SR, HUE SIRTUS HEA3 SRR &, 1B 3 [,

The grayscale values represent relative intensities of each ion peak, obtained from fragmentation tree by SIRIUS, same as Fig. 3.
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Fig.2 Fragmentation behavior of palmatine, berberine, jatrorrhizine (A) and magnoflorine (B)
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Fig. 3 Fragmentation behavior of evodiamine (A), dehydroevodiamine (B), rutaecarpine (C), limonin (D) and quinic acid (E)
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