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Analysis of Chemical Constituents of Gukang Capsules by UPLC-QE-Orbitrap-MS/MS

XU Yingjie'>, HUANG Hongyun'”, WANG Yang’, LIU Chunhua', ZHENG Lin’, SUN Jia’* , LI Yongjun'*"*"
(1. State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University Engineering Research Center for
the Development and Application of Ethnic Medicine and TCM ( Ministry of Education ), Guiyang 550004, China; 2. College of
Pharmacy, Guizhou Medical University , Guiyang 550004, China; 3. Guizhou Provincial Key Laboratory of Pharmaceutics, National
Engineering Research Center of Miao's Medicines, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT :OBJECTIVE To study the chemical composition of Gukang Capsules by ultra-high performance liquid chromatogra-
phy-quadrupole/electrostatic field orbitwell high resolution mass spectrometry ( UPLC-QE-Orbitrap-MS/MS). METHODS  The analy-
sis of 70% methanol extract of the drug was performed on a 45 °C thermostatic Hypersil GOLD C 4column(2. I mm x 100 mm,1.9 pum)
with mobile phase consisting of 0. 1% formic acid solution-acetonitrile gradiently eluted at 0.3 mL - min~',and the injection volume
was 1 pL. The information of the chemical constituents of Gukang Capsules was acquired in positive and negative ion modes by electros-
pray ion source, and the chemical composition was analyzed and identified by software combined with control comparison, database
matching, literature reports and mass spectrometry rules. RESULTS A total of 137 compounds were identified from Gukang Cap-
sules ,mainly including flavonoids, saponins , organic acids and coumarins,etc. ,among which 27 compounds were identified by compari-
son with reference substances and their origins of medicinal materials were determined. CONCLUSION  In this study, the main chem-
ical composition of Gukang Capsules was identified by this rapid and efficient analytic method, which laid a foundation for further
research on pharmacodynamic substance base and quality control.

KEY WORDS: Gukang Capsule; UPLC-QE-Orbitrap-MS/MS; flavonoid; saponin
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Tab.1 Identification results of the chemical composition of Gukang capsules
No. i Compound Formula m/z m/z Mass m/z( MS?) fon Classification ~ Ascription
min (Theoretical ) ( Measured)  error mode
1 0.87 Mannitol[14] CgH1404 181.070 7 181.071 1 2.21 163.060 4, 119.033 3, 149.044 8, [M-H] - Others a’b/d/e
113.022 9, 101.022 7, 89.022 6,
79.0122,59.012 3
2 0.89 Betaine!!5! CsH{NO, 118.0863 118.0863 0 59.073 7,58.065 9 [M+H]* Alkaloid a’b/e/d/e
3 0.89 L-Carnitine! 6] C;H;sNOy  162.1125 162.1122 -1.85 103.039 3,85.029 0 [M+H]* Alkaloid b/d
4 0.89 Trigonellinel !5 C,H;NO, 138.0550 138.0547 2.17 110.060 2, 94.065 5, 92.049 9, [M+H]* Alkaloid a/e
78.034 3
5 0.92 Sucrosel!7] CpHpO0pp 341,107 8 341.1091 3.81 179.054 6, 161.040 1, 143.033 4, [M-H] - Others a/b/c
119.033 3, 101.022 8, 89.022 6,
71.012 1
6 0.94 Adenine!) (18] CsHsNs 136.061 8 136.061 7 —-0.74  119.035 4,94. 040 4 [M+H]* Nucleoside  a/b/d/e
7 0.96 Malic acid[1%] C4HgOs 133.013 1 133.0132 0.75 115.001 9, 89.022 7, 71.012 1, [M-H] " Organic acid  a/c/e
59.012 3
8 1.23  Pyroglutamic acid[20]  CsH;NO4 130.049 8 130.0499 0.77 84.044 0,56.050 3 [M+H]* Amino acid  a/¢/d/
9 1.23 Adenosine!)[19] CioH3N405 268.104 0 268.1039 -0.37  250.107 0,136.061 7,119. 035 5 [M+H]* Nucleoside — a/c/e
10 1.51 Gallic acidD[2!] C,HgO5 169.013 1 169.0137 3.55 125.022 6, 107.012 0, 81.032 9, [M-H] - Organic acid b
79.017 3
11 1.62 Protocatechuic C;7HgO5 137.0233 137.0237 2.92 109.027 9,93.032 8 [M-H] "~ Aldehyde a/e
aldehyde!)[17]
12 1.93  Pyrogallol[22] CeHgO3 125.0233 125.0233 0 81.0329 [M-H] "~ Organic acid d
13 2.06 L-phenylalanine[23! CoHNO,  166.086 3 166.0863 0 149.070 8, 131.049 1,120.080 9, [M+H]* Amino acid  a/b/c/d/e
103.054 6
14 2.19 p -Hydroxybenzalde- C13H60¢ 315.0711 315.0718 2.22 153.017 9, 152.009 9, 109.028 1, [M-H] - Organic acid  b/d/e
hyde glucoside!2*] 108.019 9
15 2.22 N-( 9-8-D-ribofurano- C4H7NsOg 384.1150 384.1147 -0.78 252.072 5,234.061 8 [M+H]* Amino acid a
syl-9H-purin-6-yl) -
D-aspartic acid[24]
16 2.25 Vanillic acid C14H 1309 329.086 7 329.0859 -2.43 167.033 4,152.010 0, 123.043 4, [M-H] - Organic acid a/b/d/e
glucoside 25 108. 020 0
17 2.25 Vanillic acid!24! CgHgO, 167.0339 167.0343 2.4 152.009 9, 123.043 4,120.897 1, [M-H] - Organic acid  a/d/e
108. 020 0
18 2.46 Methylsuccinic acid[26] CsHgO, 131.0339 131.0340 0.76 113.0229,87.043 4,72.99 1 [M-H] "~ Organic acid  a/d/e
19 2.76 Hislidylprolinem‘“ CyHgN4O5 2531295 253.1295 0 236.103 2, 225.134 6,208.108 4, [M+H]+ Amino acid  a/d
191.081 4, 181.144 8,166.086 2,
165.102 2,122.096 6, 112.087 2,
70. 065 9
20 2.78 Protocatechuic C;HgOy4 153.018 2 153.018 4 1.31 109.027 8,108.020 0 [M-H] - Organic acid a/b/d/e
acid[27]
21 3.25 Glucosyringic acidl28]  CisHypO19  359.097 3 359.099 1  5.01  197.044 2, 182.020 5, 166.997 1, [M-H] - Organic acid  a/b/d
153.054 2, 138.030 6,123.007 0
22 3.41 Neochlorogenic CigHig09  353.0867 353.0878 3.12 191.054 5,179.033 4,173.044 0, [M-H] - Organic acid b
acid!)[29] 161.022 9, 135.043 4
23 3.67 Caffeic acid 4-O-gluco- CsH gO0g ~ 341.086 7 341.0882 4.4 179.033 4,135.043 5 [M-H] "~ Organic acid b
side[ 24
24 4.68 4 -Hydroxybenzoic C;HgO5 137.0233 137.0234 0.73 109.027 9,93.032 8 [M-H]~ Organic acid e
acid!) 130
25 4.68 Swertiamarin!3!] CigHpOyp 373.1129 373.1147 4.83 211.060 0, 179.054 4, 167.069 9, [M-H] - Terpene b
193.049 5, 149.059 3,123.043 4,
101.022 8,179.054 0, 119.033 2,
89.022 6,71.012 2,59.012 3
26 5.05 Loganic acid[31] CigHpyOyp  375.1286 375.1292 1.6 213.075 7, 169.085 5, 151.074 9, [M-H] - Terpene b
143.033 6, 113.022 7,89.022 6,
69.032 9
27 5.36 Dihydrophaseic acid-O- CyHyp0,  443.1912 4431926 3.16 161.043 9, 119.033 3, 113.022 7, [M-H] - Organic acid e
glucoside 24] 101.022 7, 89.022 6, 71.012 2,
59.012 3
28 5.58 Chlorogenic acid!) (2] CigHgO0g  353.086 7 353.0877 2.83 191.054 5,179.033 5,173.044 0, [M-H] - Organic acid b
161.023 0, 135.043 5
- Sy - £ 293 -
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4F3R 1( continued )

ty/ m/z m/z Mass Ton

No. in Compound Formula (Theoretical )( Measured)  error m/z( MS?) mode Classification ~ Ascription
29 5.81 6,7-Dihydroxycoum- CoHgOy 179.033 9 179.033 9 0 151.038 9,133.028 4,123.044 2 [M+H]+ Coumarin a
arin[32]
30 5.94 Cryptochlorogenic Ci6H 309 353.086 7 353.087 7 2.83 191.054 6, 179.033 4,173.043 9, [M-H] - Organic acid b
acid!) [29] 161.022 9, 135.043 4
31 5.94 Caffeic acid!) [24] CoHgO, 179.033 9 179.034 1 1.12 135.043 4,117.032 8,107.048 6, [M-H] - Organic acid a/b/d/e
89.0379
32 5.94 Shikimic acidl16] C,H,(05 173.044 5 173.044 7 1.16 155.033 7,137.022 7, 128.876 2, [M-H] - Organic acid b
111.043 4, 93.032
33 6.02 Lycoperodine-112¢]  CpHpN,0, 217.0972 217.0972 0 144.080 7 [M+H]* Others a/b/d
34 6.11 Cyclohexanecarboxylic CgH gOg 353.086 7 353.088 3 4.53 191.054 6, 179.033 4,173.044 0, [M-H] - Organic acid b
acid(?] 135.043 4
35 6.23 Cantleyine 3] Cy H;3NO; 208.096 7 208.097 6 4.33 190.086 1,176.070 5,158. 059 9 [M+H]+ Alkaloid b
36 7.03 5, 7-Dihydroxy-4-meth- CjoHgOy 193.049 5 193.0494 -0.52 178.025 7, 165.054 6, 149.096 4, [M+H]* Coumarin a
yleoumarin[34] 137.059 6
37 7.13  Erythricine!33] CioHgNO,  176.070 6 176.0703 —1.7 146.059 9,118.065 3,117.057 5 [M+H]* Alkaloid
38 7.32 5 -Coumariquinic Ci6H g0g 337.091 8 337.093 4 4.75 191.054 5,163.038 5 [M-H]~ Organic acid
acid(21]
39 7.44 Puyerarin!3%] Cy Hy09  415.1024 415.104 4 4.82 295.060 1,277.049 0,267. 065 3 [M-H] "~ Flavonoid a
40 7.63 Loganin!)(36) CiHye0yp  435.1497 435.1507 2.3 227.091 3,127.038 3,101.022 7 [M+COOH] - Terpene b
41 7.68 Sweroside!37] CigHp09  403.123 5 403.124 3 1.99 357.118 0, 195.064 7, 179.054 7, [M+COOH] - Terpene b
161.044 0, 131.033 4,125.022 6
42 7.88 Vanillin[17] CgHgO5 153.054 6 153.054 6 0 153.054 5,125.059 8, 111.044 3, [M+H]* Aldehyde a/d/e
65.039 4
43 8.06 2,4-Dihydroxy-6-methoxy- C,;H3,013  535.165 8 535.168 2 4.49 489.159 9, 191.054 3,151.074 9, [M+COOH] - Others b
3-methyl acetophenone 149.043 9, 125.022 6,81.032 9
4-0-B-D-xylopyranosyl-
(1-—6)-B-D-glucopyr-
anoside[%)
44 8.26 Psoralenoside!)[38] C17H 309 365.086 7 365.087 1 1.1 203.033 7,159.043 5 [M-H] - Coumarin a
45 8.57 Schaftoside/ CpeHyg0py  563.139 5 563.140 4 1.6 503.116 7,473.106 9,443.097 1, [M-H] - Flavonoid a/d
isomers[39] 383.076 2, 353.065 6,325.070 7,
297.0757,311.05 5
46 8.57 Luteolin-6-C-glucoside/ C,1Hy 01,  447.092 2 447.093 6 3.13 429.081 1,411.073 8,393.060 4, [M-H] - Flavonoid d
orientin! 7] 357.060 7, 327.050 0,299.055 1,
285.039 6,284.031 9, 255.054 2
47 8.67 Schaftoside/ CpgHpgOyy  563.1395 563.1390 -0.89 503.117 7,473.107 2,443.096 4, [M-H] - Flavonoid a/d
isomers |39’ 383.076 1, 353.065 5,325.070 3,
311.054 1,294.07 6
48 8.67 Isopsoralenoside!) [38]  C 7H 30q 365.086 7 365.087 2 1.37 203.033 7,159.043 5 [M-H] - Coumarin a
49 8.69 Bakuchicin[40] Cy1HgO3 187.039 0 187.0383 -3.74 143.049 0, 159.044 0, 131.049 1, [M+H]* Coumarin a
115.054 4
50 8.74 Hydroxyferulic acid!24] CoH (05 209.044 5 209.045 4 4.31 165.054 0,121.027 7,59.856 8 [M-H] - Organic acid a/e
51 8.82 Luteolin-6-C-glucoside/ C,1Hy 01  447.092 5 447.094 5 4.47 429.091 8, 411.071 5,357.060 5, [M-H] "~ Flavonoid d
orientin[17] 327.049 9, 299.054 9,285.039 1,
284.032 0,255.054 2
52 8.99 Schaftoside/ CpeHpg0py  563.1395 563.139 5 0 503.117 3, 473.107 2,443.096 8, [M-H] - Flavonoid a/d
isomers[39] 383.076 3, 353.065 7,325.070 7,
311.055 0,297.075 8
53 9.53 1 -Hydroxypinoresinol ~ C,H3,0q,  535.181 1 535.1837 4.86 373.128 0,343.117 5,284.103 8, [M-H] - lignan b
4'-B-D-glucopyrano- 269.081 1, 254.057 6,193.049 1,
sidel36] 163. 038 9,149.059 1, 148.0150
54 9.75 Daidzinl4!] CyHpOg  417.1180 417.1172 -1.92 297.075 0, 255.064 8,227.070 0, [M+H]* Flavonoid a
199.075 2, 119.049 2,137.023 2
55 9.78 Isovitexin!42] CyHy00pp  431.097 3 431.099 3 4.64 413.086 3, 395.076 6, 341.065 6, [M-H] - Flavonoid d
311.055 3, 283.060 4,269.044 7,
161.022 9,117.032 9
56 9.83 7 -Deoxyloganic C16H409 359.133 7 359.1353 4.46 197.080 5, 153.090 6, 135.079 9, [M-H] - Terpene b
acid (30 59.012 3
57 9.88 Vitexin!)[43] CyHyg0pp  431.097 3 431.099 1 4.18 341.065 6,311.055 3,283.060 3, [M-H] - Flavonoid d
269.044 5, 161.022 9,117.032 8
58 10. 15 Isoquercitrin[44] CyHyp0p,  463.087 1 463.089 4 4.97 301.034 0, 300.026 6,271.024 1, [M-H] " Flavonoid a
255.029 0
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£3R 1( continued )

No. W Compound Formula m/z m/z Mass m/z( MS?) lon Classification  Ascription
min ( Theoretical )( Measured)  error mode
59 10.46 Swertisin!) [45] CpHpOyy 445.1129 445.1137 1.8  325.070 9,297.039 6,282. 052 4 [M-H] " Flavonoid d
60 10.6 Genistin[4] CyHyOy  433.1129 4331119 -2.31 271.059 6,253.049 2,243.064 7, [M+H]* Flavonoid
215.070 0, 169. 064 9,153.018 1
61 10. 83 Isoswertisin[46] CpHpOyp 445.1132 445.1153  4.72  325.071 0,297.039 8,282. 052 3 [M-H] Flavonoid d
62 11.10 Salicylic acid[47] C;HgO5 137.023 3 137.023 5 1.46 108. 898 0,93.032 8,65.038 0 [M-H] - Organic acid a/d/e
63 11. 15 Isochlorogenic acid CpsHpyO1,  515.118 4 515.1193  1.75 353.086 8, 191.054 6,179.033 4, [M-H] - Organic acid b
B [48] 173.044 0, 135.043 5
64 11.36 AslragalosideHgJ Cy HygOyy  447.092 2 447.093 9 3.8 285.039 1, 284.031 8,256.034 7, [M-H] - Flavonoid a
255.029 0, 227.033 9
65 11.39 Isochlorogenic acid CysHyyOpp  515.1184 515.1190  1.17 353.087 0, 191.054 5,179.033 4, [M-H] - Organic acid b
AD[48] 173.044 1, 135.043 4
66 11.39 Kaempferol [50] CysHpOg  287.0550 287.0542 -2.79 259.058 7,241.049 3,213.054 2, [M+H]* Flavonoid a
165.018 1, 153.018 1,137.023 2
67 11.47 Quercitrin!)[50] CyHyOp, 4470922 447.0942  4.47 301.033 8, 300.026 2,255.028 7, [M—-H] - Flavonoid ~ d
151.001 6
68 12.35 Isochlorogenic acid CysHy Oy 515.1184 515.1190  1.17 353.086 9, 191.054 6,179.033 4, [M-H] - Organic acid b
ch 48] 173.044 0, 135.043 5
69 13.63 Notoginsenoside M[51] CygHgr019 1.007.542 11 007.5469  4.77 961.538 2,799.483 1, 637.431 3, [M+COOH]~ Saponin c
619.417 2, 475.378 2
70 13.72 Daidzein[52! CsH g0y 255.065 2 255.064 4 -3.14 137.023 2,199.075 2 [M+H]* Flavonoid a
71 13.9 Notoginsenoside Cy7HgoOyg  977.5316 977.5306 -1.02 931.528 4,799.484 1,637.431 0, [M+COOH] - Saponin ¢
R1D[41] 475.377 8, 391.284 7
72 14.02 Brosimacutin G38)  CyoHygOg  357.1333 357.1326 —1.96 255.066 1,237.075 1, 147.044 0, [M+H]* Flavonoid
119.049 3
73 14.28 Psoralenol [53] CyoH 505 339.1222 339.1220 -0.59 321.111 5,291.117 3,279.064 9, [M+H]* Flavonoid a
267.064 9, 251.070 7,239.070 0,
137.023 3
74 14.36 3’'-Methoxydaidzein[52] CjgH 505 283.060 3 283.061 6 4.59 268.036 9,239.034 2,211.039 0, [M-H] - Flavonoid a
148.015 0, 135.007 1
75 14.36 Ginsenoside Rf/ CppH70py  845.4893 845.4901  0.95 799.484 2,637.430 4,619.419 0, [M+COOH] - Saponin c
isomerl 4! 457.37717, 391.281 5
76 14.62 Ginsenoside Rgl V141 Cj;Hp00p,  845.4893 8454916 2,72 799.483 6, 637.430 5, 619.422 9, [M+COOH] - Saponin c
475.377 6, 391.284 3
77 14.72 Ginsenoside Re!)[51]  CygHgyO1g  945.541 7 945.5436  2.01 945.543 8, 637.430 5,619.420 7, [M+COOH] - Saponin c
475.377 6, 457.366 4,391.284 1
78 15.05 Decanedioic acid (4] CjoH;g0,  201.1121 201.1128  3.48 201.112 8,183.101 1,157.121 17, [M-H] - Organic acid d/e
139. 111 2
79 15.09 Ginsenoside Rf/ CypH20py  845.4893 845.4935 4.97 799.483 8, 637.430 6, 475.377 4, [M +COOH] -~ Saponin c
isomer[4!] 391.283 3
80 15.76 Corylidin/isomer!40]  CyoH 60 369.096 9 369.0953 -4.34 309.038 7,297.039 0,269.044 0, [M+H]* Coumarin a
241.049 0
81 15.86 Psoralen')[40] CyHgO3 187.0390 187.0383 -3.74 159.044 0, 143.049 1,131.049 2, [M+H]* Coumarin a
115.054 5
82 15.96 Psoralenol A/psoralenol CyoH g0~ 355.117 6 355.1162 -3.94 337.106 4, 295.096 1,279.064 6, [M+H]* Flavonoid a
B/isomer[35] 137.023 2
83 16.16 Notoginsenoside GL3]  C gHggO19 1 005.526 51 005.5228 -3.68 959.521 0, 797.468 9, 635.414 4, [M+COOH] - Saponin c
473.364 0
84 16. 18 Erythrinin A[40] CyoH 04 321.11211 321.1114 -2.18 305.085 0, 303.101 3,279.065 0, [M+H]* Flavonoid a
263.070 0, 183.080 4,137.023 3
85 16.48 Angelicin!32] CyHgO3 187.0390 187.0383 -3.74 159.044 0, 143.049 0, 131.049 1, [M+H]* Coumarin a
115.054 4, 103. 054 5,77.040 0
86 16.48 Psoralenol A/psoralenol/ CyyHg0¢ 355.1176 355.116 2 -3.94 337.106 6, 295.096 2,279.064 9, [M+H]* Flavonoid a
isomer[55] 137.023 3
87 16.59 Genistein[57] Cy5H; (05 271.060 1 271.0590 -4.06 253.049 3,243.064 9,197.059 6, [M+H]* Flavonoid a
169.064 8, 153.018 1
88 17.49 Bavarigenin[35! CyH,,04 399.1438 399.1427 -2.76 381.133 0, 369.132 7,305.081 6, [M+H]* Flavonoid a
187.039 0
89 17.79 Corylin!58] CyoHg04 321011211 321.1114 -2.18 306.087 5,279.065 2,211.074 9, [M+H]* Flavonoid a
183.080 2, 143.085 2,137. 023 2
90 18.11 Corylifol B/isomer[35]  CagHy0s 341.138 4 341.1378 -1.76 269.060 5,203.070 1,149.023 3 [M+H]* Flavonoid a
91 18.44 Asperosaponin VI[36]  Cy7H76015  973.5003 973.504 3  4.11 927.497 1,603.388 9,323.097 7 4, [M+COOH] - Saponin b
179.054 6
) T . -« 205 -
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4F3R 1( continued )

ty/ m/z m/z Mass Ton

No. in Compound Formula (Theoretical )( Measured)  error m/z( MS?) mode Classification ~ Ascription
92 18.84 Neocorylin A/neocory- C,5sH,s0s5  407.1853 407.184 1 -2.95 389.173 8,321. 111 5,267.064 8, [M+H]* Flavonoid a
lin B[3%) 137.023 2
93 18.86 Notoginsenoside R2/ C4H,,0(3  815.478 8 815.481 0 2.7 769.473 5, 637.430 3,475.376 9, [M+COOH] - Saponin ¢
isomer[51] 391.285 0, 161.044 0
94 19.12 Notoginsenoside Fal 5] CsgH 99047 1 285. 642 31 285. 647 5 4.05 1239.6384,1107.5955,945.5444, [M+COOH] - Saponin ¢
783. 488 4,621. 440 3,459. 386 3
95 19.12 Ginsenoside Rb1160]  Cs4Hgy0,3 1153.600 01 153.599 4 -0.52 1 107.597 8,945.542 6,783.491 8, [M+COOH] - Saponin ¢
621.435 4, 459.383 2
96 19.15 Ginsenoside Rg5[01]  CyH7001,  767.493 0 767.4899 —4.04 605.439 5,443.386 9,425.375 8, [M+H]* Saponin ¢
407.365 8, 297.256 7
97 19. 33 Notoginsenoside Cy1H700y3  815.478 8 815.481 3 3.07 769.473 3,637.430 2,475.377 4, [M +COOH] - Saponin b
R2/isomer[3!] 391.285 0, 161.044 1
98 19.33 Ginsenoside CypH7p0p3  829.494 4 829.496 4 2.41 783.492 0, 637.430 3,475.377 5, [M+COOH] - Saponin c
Rg2/isomerl 62] 391.284 5
99 19.38 4 '-0-Asperosaponin  C49H;3019 1 015.510 81 015.514 3 3.45 645.399 8,323.097 2 [M+COOH] - Saponin b
vile3]
100 19. 43 Ginsenoside C36Hgp09 683.436 5 683.436 8 0.44 637.431 0,475.377 3,391.284 5 [M+COOH] - Saponin c
Rh1/isomer! 4]
101 19. 53 Ginsenoside CypH7p0p3  829.494 4 829.498 4 4.83 783.489 1, 637.430 1,475.377 0, [M+COOH] - Saponin c
Rg2/isomerl62] 391.284 2
102 19. 61 Bavacoumestan A/ CyoH 606 353.101 3 353.102 0 1.98 335.090 6,307.095 7,281.044 0, [M+H]* Flavonoid a
bavacoumestan B/ 253.049 1, 225.054 3,209.059 4,
isomer[ 40 197.059 4,181. 064 7
103 19. 64 2'-0-Asperosaponin CyoH73019 1 015.510 81 015.514 6 3.74 645.399 8,323.097 2 [M+COOH] - Saponin b
vile3]
104 19. 69 Ginsenoside C36Hgp09 683.436 5 683.439 2 3.95 637.430 5,475.378 1,161.044 1, [M+COOH] - Saponin ¢
F1/isomer! %] 113.022 7, 101.022 8
105 19. 82 Bavacoumestan A/ CogH g0  353.101 3 353.102 1 2.27 335.091 2,307.097 0,281.044 6, [M+H]* Flavonoid a
bavacoumestan B/ 253.049 2, 225.054 3,209.006 0 2,
isomer[40] 197.059 4,181. 064 7
106 19. 95 3’-0-Asperosaponin CyoH75019 1015.510 81 015.510 1 -0.69 645.399 9,323.097 3 [M+COOH] - Saponin b
yile3]
107 20. 08 Isoaromadendrene Cy5Hp40 221.190 0 221.1897 -1.36 203.179 4, 147.116 8,119.085 7, [M+H]* Terpene a
epoxide 6] 105. 070 2
108 20. 08 Calamenene!33] CisHy, 203.179 4 203.1792 -0.99 147.116 7, 133.101 2, 119.085 7, [M+H]* Others a
105. 070 2
109 20.22 Dipsacussaponin A[36) CyHegOpy  841.458 3 841.462 3 4.76 795.456 2,471.346 1,323.096 5, [M+COOH] - Saponin b
221.066 1, 119.033 5
110 20.29 Corylifol CL67] CpoH 305 339.1227 339.1221 -1.77 283.059 8,255.065 0,237.054 4, [M+H]* Flavonoid a
227.070 0, 297.075 3
111 20. 43 HN-saponin F[68] CyHggOy3  811.447 5 811.450 0 3.08 765.442 6, 603.389 1,207.049 6, [M+COOH]~ Saponin b
101. 022 7
112 20. 58 Gypenoside X VL] CygHgrOpg  991.547 2 991.5457 —1.51 945.544 7,783.489 5,621.435 8 [M+COOH] - Saponin ¢
11320.6  Ginsenoside Rd[41] CygHgrOpg  945.541 7 945.546 1 4.66 783.489 0,621.436 3,459.383 0 [M-H] - Saponin c
114 21.2  Ginsenoside Rh3[701  C35Hg04 605.4412 605.4395 -2.81 441.372 3,425.376 4,407.366 3, [M+H]* Saponin ¢
331.264 6
115 21. 21 Notoginsenoside K711 CygHgrOpg  991.547 2 991.544 6  -2.62 945.544 1,783.487 9, 621.436 3, [M+COOH]~ Saponin c
537.342 5, 459.380 8,323.097 3
116 21. 32 Bavachin!55] CooHyp0y4 323.127 8 323.128 9 3.41 221.080 9,203.070 1,175.075 1, [M-H] - Flavonoid a
159.080 1, 119.048 5
117 21. 72 Neocorylin35] CpsHp40y4 380.1747 389.1739 -2.06 321.111 5,305.080 8,267.064 9, [M+H]* Flavonoid a
137.023 3
118 21. 72 Neocorylin - A/neocory- Cp5H,605 407.1853 407.184 4 -2.21 389.173 8, 321.111 2,267.060 5, [M+H]* Flavonoid a
lin B/isomerl72] 137.022 3
119 21. 78 Bavachromanol[72] CyoHy05 341.1384 341.1379 -1.47 323.127 6,221.080 9,203.070 2, [M+H]* Flavonoid a
149. 023 4
120 22. 14 Neobavaisoflavone[40]  CooH ;304 323.1280 323.1276 -1.24 267.065 0, 255.065 0, 239.07 0, [M+H]* Flavonoid a
211.059 0,199.075 0,137.023 0
121 22. 68 Ginsenoside F4/ CyppH700p, 811.483 8 811.486 6 3.45 765.478 5,619.420 1,457.369 3 [M+COOH] - Saponin c
isomer( 73!
- 296 -
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£3R 1( continued )

No. i Compound Formula = m/ Mass m/z( MS?) fon Classification ~ Ascription
min ( Theoretical )( Measured)  error mode
122 22.79 4 -Dodecylbenzenesul- CigH3,SO;  325.183 3 325.184 4 3.38 183.010 6 [M-H] - Others a/e
fonic acid!74]
123 22. 94 Ginsenoside F4/ CypH790p,  811.483 8 811.4865 3.33 765.478 6,619.420 5,457.366 3 [M+COOH] - Saponin c
isomer[ 73
124 23. 05 Ginsenoside Rhd/ C3HgoOg 665.4259 665.4267 1.2 619.421 5,161.044 0, 113.022 7, [M+COOH] - Saponin c
isomer! 7] 101.022 7
125 23.36 Ginsenoside Rh4/ C36HgOg 665.4259 665.4267 1.2 619.420 1, 161.044 1, 113.023 1, [M+COOH] - Saponin ¢
isomer( 73] 101.022 8
126 23. 87 Bavachromene!76] CyoH g0y 323.1278 323.1271 -2.17 305.116 7,281.115 4,253. 112 3, [M+H]* Flavonoid a
221.080 6,203.070 1,175.075 3,
147.044 0
127 24. 01 Psoralidin| 38! CyoH 05 337.107 1 337.106 1 -2.97 309.111 4,281.044 1,253.049 2, [M+H]+ Coumarin a

237.054 3,225.054 3,209.059 5,
197.059 6,181. 064 7

128 24.2  Ginsenoside Rg3/ CpH»p0p3  829.494 4 829.4962 2.17 783.489 0, 621.436 7,459.382 8, [M+COOH] -~ Saponin ¢
isomer[ 73] 375.288 9,161.044 1
129 24. 35 Ginsenoside Rg3/ CpHp0p3  829.4944 829.4964 2.41 783.489 3, 621.436 2,459.383 2, [M+COOH] -~ Saponin c
isomer! 73 375.289 5,161.044 1
130 24. 46 Octadecanedioic CigH340,4  313.2375 313.2390 4.79  295.226 9,201. 111 9,171. 101 1 [M-H] - Organic acid a/e
acid[24]
131 25. 56 Isobavachalconel77] CpHpO,  323.1278 323.1289 3.41 221.080 9,203.070 1,175.075 4, [M-H] - Flavonoid a
159.080 0,119. 048 5
132 26.07 Bavachinin/isomer! 76! Cy;Hpy0,  339.159 1 339.1583 -2.36 283.095 9,271.095 9,219.101 4, [M+H]* Flavonoid a
177.054 6,147.043 9
133 26.75 Corylifol AL38] CpsHygO,  391.1904 391.1893 -2.81 335.127 0, 267.064 8,239.069 8, [M+H]* Flavonoid a
137.023 2
134 27.03 Dodecyl sulfate!36] CipHp604S  265.146 8 265.148 1  4.91  96.958 3,95.950 6,79.955 7 [M-H] "~ Others b
135 27. 74 Bavachinin/isomer! 76! CyHp0,  339.159 1 339.1583 -2.36  283.095 8, 271.095 9,269.080 5, [M+H]* Flavonoid a
219.101 3,147.043 9
136 28. 16 Neocorylin[38] CpsHp O, 389.1747 389.1738 -2.31 321.111 4,305.080 1,267.064 7, [M+H]* Flavonoid a
183.080 4,137.023 0
137 28.79 Bakuchiol 72! CgHp0 257.190 0 257.1895 -1.95 201.127 0, 187.111 6,173.096 1, [M+H]* Terpene a
147.080 3, 133.064 8,121.064 9,
107.049 5

T - XTHRS X 52 - ARG b - Sl se - =-bd - B e — TUAEAR,
Note: ! — identified with reference substance; a — Psoraleae Fructus; b — Dipsaci Radix; ¢ — Notoginseng Radix et Rhizoma; d — Oxalis Corniculata Herba; e — Rhizoma

Musae.
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