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Identification of chemical components and network pharmacology of
Huanglian Decoction based on UPLC-Q-TOF-MS/MS technology

WANG Xiao-li' , PENG Mei-mei' , CHEN Qi', MEI Xi', HE Tian-yu', HOU Jin-cai’, GUO Yong”, LU Tu-lin'* , MAO Chun-qin"*
(1. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China;
2. China Shineway Pharmaceutical Group Limited, Shijiazhuang 051430, China)

[ Abstract] The chemical components of Huanglian Decoction were identified by ultra-performance liquid chromatography-quadru-
pole-time-of-flight-tandem mass spectrometry ( UPLC-Q-TOF-MS/MS) technology. The gradient elution was conducted in Agilent ZOR-
BAX Extend-C 4 column (2.1 mmx100 mm, 1.8 pum) with the mobile phase of 0. 1% formic acid aqueous solution ( A)-acetonitrile
(B) at a flow rate of 0. 3 mL + min~" and the column temperature of 35 °C. The MS adopted the positive and negative ion mode of elec-
trospray ionization (ESI), and the MS data were collected under the scanning range of m/z 100-1 500. Through high-resolution MS da-
ta analysis, combined with literature comparison and confirmation of reference substances, this paper identified 134 chemical compo-
nents in Huanglian Decoction, including 12 alkaloids, 23 flavonoids, 22 terpenes and saponins, 12 phenols, 7 coumarins, 12 amino
acids, 23 organic acids, and 23 other compounds, and the medicinal sources of the compounds were ascribed. Based on the previous
studies, 7 components were selected as the index components. Combined with the network pharmacology research and analysis me-
thods, the protein and protein interaction ( PPI) network information of the intersection targets was obtained through the STRING 11.0
database, and 20 core targets of efficacy were screened out. In this study, UPLC-Q-TOF-MS/MS technology was successfully used to

comprehensively analyze and identify the chemical components of Huanglian Decoction, and the core targets of its efficacy were dis-
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cussed in combination with network pharmacology, which laid the foundation for clarifying the material basis and quality control of

Huanglian Decoction.
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Table 1 ~ Source of medicinal materials and corresponding de-
coction pieces
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Fig. 1 TIC diagram of Huanglian Decoction in positive ion (A) and negative ion (B) mode
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Table 2 Analysis and identification of chemical components in Huanglian Decoction
Iy . ®’E BT S N
No. Vst : i &Y FHEERET F .
* /min g Mgl 9 x10° BR B ik
1 0.67 C4H,,0,N, 175.1190  175.1191 0.9 [M+H]* H&E® 116.068 9, 130.097 4, 175.116 5, A%  [6-7]
158.091 0, 112.087 3, 116.083 3
2 0.69 C,HyuN,0;, 3371718  337.1726 2.4 [M+H]* MEMAEAMT 337.173 8, 198.111 7, 175.119 0, A&  [8]
337.120 0, 114.099 5
3 0.70 C,oH,40, 161.0608  161.0602 -3.8 [M-H]~ 2'-FAIEAHRE 161.045 7, 166.992 3, 161.060 2, A  [6]
158.082 0
4 0.70 CgH n0, 195.0510  195.0513 1.2 [M-H]~ Hi%HR 195.048 8, 129.018 3, 195.076 4, A&  [8]
129.032 9, 159.028 6
5 0.71 CoH;3NsO; 2521091 2521085 -2.6 [M+H]* MHEH 252.108 2 A& (8]
6 0.71 C4H,,04 181.0707  181.0707 0.4 [M+H]* fructose 175.119 1, 176.091 6, 180.086 3, H:A:  [9]
176.120 8,
7 0.71 CyHgNO, 3341085 3341095 3.0 [M-H]~ /MW 336.125 1, 337.128 5 #iE [10]
8 0.71 CyHyNO, 5172317  517.2294  -4.5 [M-H]™ SREESTEMARAT 517.144 7,517,171 1 Wi [11)
9 0.71 CgH (04 209.0303  209.0305 1.2 [M-H]® H#HFEZR 204. 051 5,209.031 0, 203. 067 8 AZ (8]
10 0.71 CgHy0 503.1618  503.1612 -1.0 [M-H]~ #TH 503.160 7, 501.016 3 A% [8]
11 0.72 CyHa0yy 669.2025  669.2057 4.7 [M+H]* tenuifoliside B 669.120 8, 665.211 3, 662.244 8, #i&E  [11]
663.196 5, 660. 081 7
12 0.72 CsHyNO, 114.056 1 114.0560 -0.8 [M-H]~ &R 114.021 5 K& (6]
13 0.74 C,H,,04 193.0707  193.0706 -0.5 [M+H]* ZETH 194.118 7 Wi [11)
14 0.74 C,Hy0,, 3431235  343.1244 2.6 [M+H]" suctose 343.124 5, 337.172 3, 344.127 8, HEHi, [9]
342.140 0, 338.146 3 A&
157 0.74 CuH,CINO, 3861165 386.1177 3.3  [M-H]~ #HREHT 387.114 6, 377.085 5, 379.082 5, #i# -
388.117 4, 378.088 9
16 0.76 C,H,,0, 2311016 231.1020 1.7 [M+H]* 7-EWEHOKIEHE 224,128 4, 223.064 1, 234.133 9, H#  [12]
234.019 3
17 0.77 CsHgN; 136.061 8 136.0618 0.2 [M+H]" MRES 127.038 6, 130.086 4, 130.097 3 KA [6]
18 0.91 C,,H,40 1531274 153.1273  -1.0  [M+H]* FriEEE 107.085 6, 105.071 7, 109.102 8, F2%  [13]
153.135 5
19 0.98 CeHg0, 191.0197 1910200 L4 [M-H] #ER 191.020 0, 188.056 6 wER (6]
20 0.98 CoHpN,0g 2430623  243.0620 -0.9 [M-H]~ uridine 243.062 0, 235.926 3, 236.929 0, 4K, [6]
245.945 5 Kok
21 106 CH;3N;O5 2820844  282.0841 -L.1 [M-H] & 150.042 4, 133.016 4, 108.019 2, ¥E  [14]
282.078 9, 107.038 1
22 1.08 C4HEN,0 123.0553  123.0549 -3.4  [M+H]* JOEERE 118.086 1,128.950 5, 117.090 9 AZ 8]
23 1.26 C,H,;NO, 130.0499  130.0498 -0.5 [M+H]* L-ERER 102. 046 3, 130. 062 0 AZ  [11]
24 1.31 CH,N,0, 113.0346  113.0344 -1.1 [M+H]* RWE 113.029 1 Az [11]
25 1.35 CpH;pNs0,  268.1040  268.1044 1.3 [M+H]® MRF 136.060 6, 119.036 4, 268.100 0 KA [6]
26 1.41 CoH,NO, 182.0812 1820810 -L2 [M+H]* MEHER 136.074 4, 119.049 0, 123.043 0, K&  [6]
107. 048 5
27 144 CHppNsOP  330.0598  330.0602 1.3 [M+H]* IBERRIRIT 136.061 4, 330.063 7, 136.076 7, K&  [6]
312.058 1, 176.998 6
28 1.47 CH4NSO 152.0567 1520564 -2.1 [M+H]* LEH 135.029 8, 105.752 4, 110.031 8, K&  [6]
152.056 9
29 1.52 C,,H,3NO, 2041547 2941550 0.9 [M+H]* SrSEEBANET 159.944 6, 230.142 8, 230.129 0, AZ  [15]
276.143 2, 144.105 6
30 1.97 CoH,NO, 166.0863  166.086 1 —0.9 [M+H]* #AHZER 120.080 8, 103.054 2, 119.069 6, K&  [6]
102.050 4, 107. 062 4
31 1.99 CgHg0, 167.0350  167.0358 5.0 [M-H]  ®HMR 160.842 5, 157.863 5, 162.839 6, KA  [6]
166.994 5
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No. G - o e (aeyy FEWRET RE
i T Mgl S x10° Bt o i KR
32 2.00 CoH,005 1970456  197.0458 L1 [M-0] FIBE 135.044 1, 123.042 4, 123.052 2, #i&  [11]
179.032 7, 135.056 0
33 2.01 Cp3Hy 0, 3150722 3150721 -0.2 [M-H]~  protocatechuic acid ~ 108.020 8, 315.069 5, 152.010 6, H:Ai  [6]
4-0-glucoside 109. 031 1, 152.027 6
34 224 CHQ, 153.0193  153.0198 2.9 [M-H]" BILER 109.030 0, 108.022 4, 108.032 3, #i%  [11]
108. 061 5
35 2.69 C,HNO, 188.0706  188.0704 -1.1 [M+H]* 3-&H-2-%5W 118.065 3, 115.054 7, 143.074 4, *EH  [14]
144. 077 2, 100. 085 2
36 3.02 C,HgO, 139.0390  139.0386 -2.8 [M+H]* JRILACEE 121,036 1 R 6]
37 3.02 C;HGO04 139.0390  139.0386 -2.8 [M+H]" 4-hydroxybenzoic acid 121.036 1 FERL [9]
38 3.23 CyH;NOs 3541336 354.1342 1.6 [M+H]" JRPTABE 339.109 6, 354.134 4, 296.100 3, #i&  [10]
321.104 5
39 3.33 CyHy04 417.1180  417.1184 0.9  [M+H]* SREAETH 297.077 8, 267.065 4, 417.116 9, *¥E  [14]
399.112 6, 381.099 0
400 3.33 CyH,0, 417.1191 417,186 -1.2  [M-H]" HEH 297.077 8, 267.065 4, 417.116 9, H#& -
399. 112 6, 381.099 0
41 3.47 CyHyNO, 340.1543  340.1550 1.9 [M+H]* WUEUMEER 310.107 7, 325.131 0, 340.154 5, #i#E  [10]
224.045 8
42 3.50 C5H,04 289.0718  289.0712 -1.8 [M-H]~ JL&FE 289.073 1, 123.046 4, 109.027 5, K%E  [6]
125.020 2, 245.080 1
43 375 CyeHag0yy 565.1552  565.1555 0.6 [M+H]* EOWEAT 445.115 3, 565.164 7, 379.078 5, Hu  [12]
409. 094 0, 433.095 1
44 3.86 CyH;0,4 177.0546 1770545 -0.5 [M+H]* T-HEEFEH 117.030 2, 149.056 9, 105.032 4, [6]
117.934 7, 128.946 4
45 3.94 CypgHy0p5 549.1614  549.1617 0.5 [M-H]~ JrRFHE 255.065 2, 255.087 1, 549.153 9, H&  [16]
549.178 9
46 4.08 Cyell5,04, 521.2017 5212013 0.8 [M+H]* pinoresinol glucoside 329.141 9, 358.968 7, 359.145 7, #i&  [11]
521.220 4
47 4.09 CyHyg0yy 579.1708  579.1716 1.3 [M+H]* RO 441.118 4, 579.176 2, 325.071 7, H¥E  [16]
507.150 9, 525.141 0
48 4.20 CoHg0, 163.040 1 163.0407 3.7 [M-H]~  4-REEAHERI  119.049 1, 119.061 9, 119.072 8, kA  [6]
2R EER 119.089 0, 145.888 1
49 422 CyHuNO, 3561862  356.1868 L6 [M+H]* PUAMATHIT 206. 117 1, 356. 186 8, 190. 184 4 wiE [10]
50  4.43 C,H,NO, 3221079 3221089 3.0 [M+H]* MM 307.085 4, 322.109 0, 279. 090 2 wiE  [10]
51 4.59 CyHy5NOs 3521180 3521189 2.7  [M+H]* M/ 352.120 1, 336.086 2, 337.096 1, #i#  [10]
308.093 1, 294.075 5, 322.071 8
52 4.61 CyH,y0y, 475.2185  475.2181 0.9 [M-H]~  penta-O-galloyl gli-  475.220 9, 331.174 8, 429.163 4, F%  [13]
copyranose 161.044 1, 413.233 3
53 470 C,HoNO, 192.0655 1920652 -1.8 [M+H]* FREMALETERDL  149.057 7, 147.042 6, 134.066 4, ¥i%E  [10]
192.064 2,
54 4.84 C,uH, 0, 784.4967  784.4929 -4.9 [M+H]* ABEIF Re, 784.484 2, 784.509 0, 767.461 9, AZ  [15]
784.452 8, 133.099 1
55 4.97 CHy0, 3231101 3231108 2.2 [M+Na]® salidoside 322,107 7, 323.110 8, 325.094 6, #i&  [11]
320. 886 5
56 5.40 CpgHy0y, 5011719 5911715 -0.7 [M-H]~ el 591.174 4, 255.064 2, 549.159 2, #iE  [11]
591.109 0, 591.239 4
57 5.43 CuHg 0y 946.5496  946.5476 -2.0 [M+H]* AZRAFRd 854.396 2, 900.403 3, 946.543 2, AZ  [I15]
946.572 5, 900. 425 3
580 5.43 CugHg0 4 946.5496  946.5476 -2.0 [M+H]* AZEIF Re 854.396 2, 900.403 3, 946.543 2, A -

946.572 5, 900. 425 3
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i 3R2
I s m/z wE/ B R § Bk
No. 4 - —— e A FEBAE 7.3 S
* /min SRR H(E SE x107¢ BEK feat ERHET KR ik
59 5.45 CyHp;NO, 334.1085 334.1086 0.3 [M-H]™ /DR 334,108 8, 306.114 6, 304.094 5, #E  [10]

291.090 2, 319.084 6

60  5.47 C5H,0, 2331547 2331538 -3.8 [M-H]" Wil 105.064 4, 115.051 0, 146.971 3, H&E  [16]
175.110 4, 233. 157 9

61  5.56 CyHy0 361.1657 3611647 -2.6 [M-H]~ HFHEIMAES 361161 7 et (6]

62 5.63 CyuHNO,  336.1230 336.1247 5.0 [M+H]® &KA 320.091 7, 321.103 3, 292.096 6, ik
336.123 1, 306.075 7

63 5.80 CoHy05 337.2010 3372006 -1.1 [M+H]* CBEIE-6-%E 320.111 3, 293.101 5, 337.128 8, T%  [17]
321.097 1, 293.101 5

64 5.86 C6H,,05 287.0914  287.0919 1.6 [M+H]* HHAEHAEB 121.025 8, 287.098 8, 245.080 9, H#%  [16]
107.050 2, 155.877 7

65 599 CH 50, 3540951 3551024 1.8 [M-H]" ZER 167.034 9, 152.010 7, 143.067 9, #i&  [11]
115.084 0, 282.084 7

66 6.00 CoH0, 147.044 1 147.0439 -0.8 [M+H]* FEE 103.054 5, 147.043 6, 102.051 5, R [6]
102.743 8, 110. 966 3

67  6.27 CyH,05 285.0758  285.0760 0.7 [M+H]* EETHE 285.074 9, 270.049 3, 213.051 5, H#  [18]
270. 067 6, 225.052 0

68  6.43 CuH,0,, 985.4639  985.4677 3.8 [M+H]* HEEIF A, 985.468 1, 986.471 5, 987.473 3 HH [16]

69  6.74 CyH0, 149.0597  149.059 1 -4.2 [M+H]* WHR 103.053 4, 131.046 0, 149.020 3, HAL  [6]
102.749 8, 121.033 1

70 6.85 CslogOy 12406447 1240.6448 0.1  [M+H]* ABEIF Ra; 1240.644 8, 1238.268 6, 1243.621 1, A% [15]
1243.126 8, 1 247.169 2

71V 6.85 C,HgNO,,  878.3935  878.3900 -3.9 [M+K]* HHME 879.403 8, 880.406 0, 881.409 7 T -

720 6.89 C5Hoy0p  1109.6102 1109.6067 -3.2  [M+H]* AZEH Rb, 1107.597 7, 1 108.599 1, 1 109.606 7, A% -
1110.603 5

73 7.00 CiH,L0, 27110965 271.0965 0.1 [M+H]* HIHFA/KE 121.028 2, 229.089 7, 271.091 0, ¥E  [14]
146. 986 4, 100.930 2

74 7.04 CggHg0p 12106341 1210.6335 -0.5 [M+H]* AZEH Ra, 1209.632 4, 1210.6335, 1211.6324, AZ  [15]
1203.391 1, 1212.6127

75 7.05 Cy5H,00s 271.060 1 271.0612 4.2 [M+H]* FKZR 271.058 3, 118.939 3, 142.939 8, H#  [16]
146.976 9, 153.012 3

76 7.05 CsHp,04 271.0612 2710612 0.1 [M-H]™ HIE% 271.059 9, 119.048 6, 119.058 8, H#  [16]
151.004 8, 107.013 7

77 7.05 CyuHy0p 769.4744  769.4744 0.1 [M-H]T =tLEBHR, 769.487 4, 619.412 7, 475.384 9, AZ  [15]
637.449 1, 637.488 3

78 7.33 CssHeOp 11206024 1120591 -3.0 [M+H]® ASEHRs, 1123.591 6, 1 119.59 6, 1 124.601 7, A& [15]
1120.599 1

79 7.33 CssHoOp 11206024 11205991 -3.0 [M+H]* AZEIFRs 1120.606 2, 1120.5115, 1120.5587 A% [15]

80 7.41 CuHg0yp 839.406 0  839.4077 2.0 [M+H]® HEEH G, 469.332 8, 487.345 4, 839.408 4, H#  [16]
839.363 7, 451.323 2

81 7.41 C4H,0, 469.3312  469.3320 1.6 [M+H]* OEHENR 469.3320, 470.335 5, 471.339 3 HE [16]

82 T.41 CyHu0, 469.3323  469.3321 0.4 [M-H]" HEK®R 469.330 8, 451.322 0, 423.320 3, H®  [16]
439.3242

83 7.81 CyH,04 359.1489  359.1495 1.6 [M+H]* MG 137.062 2, 188.878 4, 271.257 7, B [6]
271.274 3, 281.058 7

84 7.83 Cyl,0,4 453.3374 4533373 0.3 [M-H]" HAMART 453.338 8, 407.332 5, 435.326 8 W [16]

85 7.84 CyuHe046 823.4111 823.4132 2.6 [M+H]* HH® 453.338 2, 647.382 2, 471.349 2 HE o [16]

86  7.84 C,Hu0,6 823.4122  823.4132 1.3 [M+H]* HEEI ], 453.338 2, 647.382 2, 471.349 2 HE  [16]

87  8.08 C,5H,0, 257.0808 2570814 2.4 [M+H]* TAE 119.047 1, 137.021 3, 147.042 5, H&E  [16]

163.033 2, 239. 068 3, 257. 080 8
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EES)
I s m/z wE/ B R § Bk
No. R - o a (aeyy FEWHET 73 S
i T Mgl S x10° Bt o w KR
88  8.08 C,H,0, 269.0808  269.0813 1.8 [M+H]" MIEAEEE 260.080 4, 254.059 6, 213.089 6, £E  [14]
237.052 2, 253.046 7
89 8.38 C,Hg O 933.5417 933.5414 -0.4 [M+H]" “LEHR, 925.510 2, 933.541 4, 929.548 9, AZ  [15]
927.521 7
90 8.48 CyHy0s 5031512 593.1507 -0.8 [M-H]~ WA ®-3-0-%F 593.150 7, 583.320 9 HE  [16]
FETY
91 8.69 C,4H,0, 307.1915 3071912 -0.9 [M-H]~ HH-6-FEHE 309.226 3, 137.103 5, 193.160 9, T%  [13]
221.157 2, 259.242 1
92 8.92 CsHyNO, 270.2075  270.2072 -1.0 [M-H]" TEECHER 270.203 4, 209.187 8, 253.178 2, kH  [14]
252.194 3, 252.213 1
93 9.21 C,;H,0, 277.1798 2771805 2.4 [M+H]* 6-FEhif 137.059 8, 145.064 8, 177.091 6, 1%  [13]
117.069 4, 162. 067 2
94 9.22 C;Hy0, 2051915 295.1912 -1.0 [M-H]~ 6-FEE 137.059 8, 122.034 6, 162.068 6, T%  [13]
177.091 0, 259. 1729
95 9.37 CyHy04 369.1333  369.1337 1.3 [M+H]* HETN 369.133 4, 285.075 0, 313.071 2, H#&  [16]
270.053 2, 281.051 4
96 9.37 C,¢H,,04 303.0863 3030876 4.3 [M+H]" HEE 302.306 6, 303.310 0 H& [16]
97 9.37 C,,H,,04 313.0718  313.0719 0.4 [M-H]" *R%EX 285.077 3, 270.052 9, 156.882 9, H#&  [16]
171.054 4, 187.071 2
08D 9.49 C,;H,0, 293.1758  293.1757 -0.4 [M-H]™ 6-ZHE 221.152 7, 220.144 3, 236.103 3, F% -
205. 121 6, 220. 174 1
99 9.54 CyHy04 355.1187  355.1187 0 [M-H]~ %37 229.083 5, 125.022 9, 125.033 6, KA [9]
174.034 8, 355. 147 3
100 9.59 C,Hy04 355.1551  355.1550 -0.4 [M-H]~ ZMM A 355.154 3, 323.127 7, 125.023 6, T%  [13]
135.044 3, 191.070 1
101 10.12 C,H,0, 283.0976  283.0976 0.1 [M-H]™ RISHEARE 163.038 8, 133.027 4, 133.045 3, H#E  [16]
107.048 1, 181.048 5
102 10.18 CyH, 404 3551176 355.1183 1.9 [M+H]* v H REREIE 355.118 9, 123.044 4, 179.037 0, H#&  [16]
258.858 8, 337.107 8
103 10.25 C,5H,0 211911 221.1904  -3.2  [M-H]~ R-BERE 221.156 1, 105.066 1, 109.097 8, T3  [13]
114.943 1, 119.082 1
104 10.44 CyHgNOP  518.3241  518.3231 -2.0 [M+H]* LPC(18:3) 518.330 1, 184.073 3, 104.105 6, *FH  [14]
184.086 9, 500.318 8
105 11.26 ChHyNOP 520.3398  520.3405 L4  [M+H]* LPC(I8:2) 520.338 3, 184.071 4, 104.106 6, EH  [14]
502.323 5, 104.1217
106 11.87 CpHgNOP  496.3398  496.3402 0.9 [M+H]* LPC(16: 1) 496.342 1, 184.072 9, 478.332 2, }H  [14]
104. 108 4, 478.311 9
107 12.11 C,H,,0, 165.0910  165.0004 -3.8 [M+H]* T&MH 137.058 9, 107.056 7, 103.053 9, AL  [6]
107.064 0, 117.072 8
108 12.26 CyHyNO,P  522.3554  522.3559 L0 [M+H]* LPC(I8:1) 502.357 3, 184.072 6, 104.108 6, EH  [14]
504.371 7, 184.060 9
109 12.26 CyH 605 255.1027 2551023 -1.6 [M-H]™ S 135.078 2, 115.052 6, 107.049 4, H#E  [16]
130.160 7, 183.083 0
110 12.32 C5H400, 279.2319  279.2323 1.6 [M+H]* WHRER 149.023 2, 121.027 5, 148.562 0 KA 6]
11 12,43 CoHy0, 323.2217  323.2223 1.8 [M+H]" S-EHME 235.170 9, 221.151 8, 221.164 3, F%  [13]
282.055 4, 179.107 8
112 12.50 C,5H,g04 4231802  423.1819 4.0 [M+H]* HEHHEEA 367.120 1, 367.148 1, 311.052 7, H#  [16]
299.053 2, 367.102 5
13 13.01 C,H;,04 333.2424  333.2428 1.2 [M+H]" 10-EHE 137.059 9, 250.856 1, 177.087 6, T%  [13]
117.070 5, 137.075 7
114 13.45 C,5H,,04 319.0459  319.0475 4.8 [M-H]T _EbMiE 318.042 7, 317.117 2, 321. 166 6 HE# [16]
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2407 HHE DA O M RE e 2% 2 BRI 5T

LN
EE)
Iy ‘ W/ B o . e
No. A - - o L&Y FEEREF 73 S
“ pin 17 Mgl S x10° Bt i i KR
115 13.53 ChHgNO,P 5243711 5243713 0.4 [M+H]* LPC(18:0) 524.372 8, 184.073 3, 104.106 6, ¥H  [14]
506. 366 8, 524.366 8
116 13.97 CoHy0, 303.1966  303.1956 -3.3  [M-H]™ S-EHif 297.152 8, 299.201 8 F%  [13]
117 13.99 CH,, 2051951 205.1949 -0.8 [M+H]" o 105.068 7, 149.020 5, 107.085 8, F%  [13]
109.099 5, 121. 103 6
118 14.43 CyHg,04 639.4467  639.4466 -0.1 [M+H]* AZSEH Rh 632.635 3, 629.545 5, 637.426 9, A& [15]
632.306 9, 631.085 6
119 14.69 C,Hy0, 329.2607  329.2609 0.5 [M-H]™ HilEEERARE 327.2727, 319.284 9 kE [14]
120 14.79 CoH 0 1350804  135.0802 -1.8 [M+H]* WAH:EE 107.047 6, 135.083 5 g (6]
121 14.85 CyHyg0, 355.2843  355.2844 0.4 [M+H]* HIMEIhRR 355.279 0, 200.859 9, 258.862 0, }H  [14]
254.866 9, 258.882 4
122 14.91 C,H,,0, 283.2632  283.2637 2.1 [M+H]* T/ABRMGER 283.263 4, 109.101 1, 265.254 9, FH  [14]
107.083 4, 109. 1117
123 15.02 CyHyg0 413.3778  413.3780 0.5 [M+H]* HHEE 413.374 5, 395.365 8, 133.107 3, kH  [14]
147.130 1, 159. 114 8
124 15.08 CyHz50, 3112945 3112949 1.4 [M+H]* (E)-11-ZHER 223.063 5, 111.131 2, 163.149 3, #H  [14]
191.006 7, 207.033 3
125 15.48 C,oH,004 179.0703  179.0700 -1.3  [M+H]* 2-HRIERER 133.064 3, 118.040 9, 161.058 9, KA  [6]
103.056 3, 105.070 9
126 15.48 C,oH;0, 161.0597 161.0597 -0.3 [M+H]* 6-FHFTE 133.064 1, 103.053 8, 118.042 1, HA  [6]
161.059 7, 105.067 7
127 15.49 CyHy,0, 305.2486 3052482 -1.4 [M-H]" WHKMZES 203.178 9, 259.242 0, 305.245 3, kE  [14]
135. 1130, 177.165 8
128 15.57 C,gH,0, 255.2319  255.2320 0.4 [M+H]" FNBAR 115.076 0 F¥E o [14]
129 15.57 CHy,0, 255.2330  255.2327 -1.2 [M-H]  FEhIRR 115.076 0 KA [6]
130 15.73 CHy,0, 279.2330 279.2326 -1.2 [M-H]" W@ 279.232 0, 279.255 4, 134.890 8 K& 6]
131 16.67 CygH3,0, 281.2486  281.2485 -0.5 [M-H]™ MR 281.247 6 R [9]
132 2191 CyHyNO,  503.216 1 503.2185 4.9 [M-H]~ AZEBEEMT  500.783 6, 498.784 5, 498.713 7 wiE (1]
133 21.97 CyH3y046 625.1763  625.1765 0.4 [M+H]* S EZEE3-0-3% 627537 1, 628.539 1, 616.649 1, HE  [16]
R 626. 6727
134 22.14 C,H;0, 784.4967  784.4940 -3.5 [M+H]* ABEIF, 788.559 5, 775.586 7, 781.492 5 A% [15]
TE L S % B T A
N N 2 1 — N N N N
FKRHATERSE, /£ MS* h Em T C WA EC,  3.1.3 WL EHRAGY W R kA

5 ¢, fifn ¢, 5 C, i & Retro-Diels-Alder (RDA)
ZU L, AR A FRFI B R 2 MR B Y TR
TS B R A G A 23 A4S, A g
39 40 42 43 45 47 55.64 67 .73.75.76 .87 .88,
90.95~97 101 102 112 114 133,

L 76 ‘U 5] AR R 2 A0 A 0 R A
FNEEF S A A ok 72, 7R B PR, HofE
FE U m/z 271.061 2 [ M-H] ™, 4 0 2 4 k25
BB BN AT e 437308 CsH,, 05, BEES il
RDA 2L 2 W, 7248 m/z 151.004 8 7% Fr B 1 Fil
119. 048 6 MTE B ¥, 454 DL B4R B DL Sk
g0 S S A T A A ol e L W]

AE AR RAZ ILIA 3,

B EZRFET ASMH G AR A S A
JRANS = BER SFHURRASE, 2R ELE
A1 47 F R BCORE 5L 8 A BRI C-3.C-6,C-20
£ b 5 & B (Gle) . BUZEBE (Rha) | BT H7A17 4
(Ara) A (Xyl) 55 sl SEMEAR E , 75 R4
RERGAE S, 5 2 A A2 B I BOOME L N RS
T R A5 e T R A ) T AL T T R A U
BONTRAE , AN Gy Wi, 78 18 3% 17 vh 25000 Y i 2
K HRH RS IEA 22 4, 73 )& 54 .56 ~ 58
68.70 72 .74 77 ~ 82 84 ~ 86 .89 103 . 120 . 118

134,
PL 77 SR AR S P A i A
FNZEH S A T ok 72 78 1 B8 PR, HfE Ay
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Fig.2 MS” spectra of the fragment ions (A) and possible cleavage modes(B) of oxidized berberine
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Fig. 3 MS? spectra of the fragment ions (A) and possible cleavage modes(B) of naringenin
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TIN5 3T UPLC-Q-TOF-MS/MS £ AR 14 M4 J5 18 3% 1 Ak 27 1 o3 %5 58 S W 2% 2 B2 it 5

A

4753849

L]

637.

769.487 4

619.4127
4883 637.449 1

NN

769.460 4

200 300 400 500
mlz

miz 769
ZLRE RTER(A) KT Rem 2 T (B)

Fig. 4 MS’ spectra of the fragment ions (A) and possible cleavage modes(B) of notoginsenoside
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Fig. 5 MS? spectra of the fragment ions (A) and possible cleavage modes(B) of 6-diol ginger
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Fig. 6 MS? spectra of the fragment ions (A) and possible cleavage modes(B) of 7-methoxycoumarin
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Fig. 7 MS’ spectra of the fragment ions (A) and possible cleavage modes(B) of 6-L( +) -arginine
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Fig. 8 MS? spectra of the fragment ions (A) and possible cleavage modes(B) of tran-cinnamic acid
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