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composition of Taraxacum mongolicum was identified by mass spectrometry information combined with the fragmentation patterns of
reference compounds and references. Potential pharmacological targets of Taraxacum mongolicum were screened using STITCH,
SwissTargetPrediction, and TCMSP databases, while potential targets for dyslipidemia were obtained from GeneCards, DrugBank,
OMIM, TherapeuticTarget, and PharmGKB Database. PPI network of key targets was constructed using STRING database. Key targets
were subjected to GO and KEGG pathway enrichment analysis using Metascape database. The active ingredient — target - pathway
network was built using Cytoscape software. Finally, molecular docking verification was performed between the active ingredients and
the key targets. Results A total of 126 compounds were identified from Taraxacum mongolicum, including 58 flavonoids, 29 organic
acids, 23 terpenes, 8 coumarins, 3 nucleosides, and 5 other compounds. Network pharmacology studies showed that Taraxacum
mongolicum may act on CA2, CA7, AKR1B1, MMP-2, AKT1, and other core targets through quercetin, isorhamnetin, diosmetin,
chrysin, apigenin, and other components. It regulates lipid and atherosclerosis, PI3K/Akt, MAPK, fluid shear stress and atherosclerosis,
and AGE/RAGE signaling pathways to play a role in regulating blood lipids. Molecular docking validation results demonstrate that the
active components exhibit strong binding activity with disease target proteins. Conclusion Taraxacum mongolicum may play a role
in improving hyperlipidemia by regulating lipid metabolism, inflammatory response, endoplasmic reticulum stress, oxidative stress
and immunomodulation.
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Fig. 1 Total ion chromatography of Taraxacum mongolicum in positive ion (A) and negative ion (B) mode
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Table 1 Active components of Taraxacum mongolicum
W i B TR N W TR IRME MSIMS(ml) e
PI* 077 [M—H] 173.1033 173.1037 0.438 CsH14N4O, 156.053 7, 130.890 5 AR
P2 0.84 [M—H] 146.0447 146.0451 0.396 CsHoNOs 127.8435 B
P3* 161 [M-+H]*123.0440 123.044 1 —0.474 C7HsO2 94.8139 R
P4*& 162 [M—H] 243.0611 243.061 0 —0.113 CoH1206N2 199.897 6, 109.980 0 RE
P5* 174 [M—H] 180.0655 180.0659 —0.108 CsH11NOs  162.963 1 ik 2 1R
P6*& 1.95 [M-H]"268.1040 268.103 9 —0.120 C10H1304Ns 135.839 7 iRt
P7*& 220 [M—H] 282.0832 282.0834 0.145 C1oH1305Ns 149.857 7 5
P8°  3.28 [M—H] 137.0233 137.0242 0.939 C7HsO3 92.877 3, 108.804 9 X FR R R R R A A 1
P9"  4.42 [M—H] 169.0131 169.0135 0.400 C7HsOs 150.778 0, 124.875 5 BETR
PI0" 4.94 [M—H] 167.0338 167.0343 0.465 CsHsOx 151.932 8, 122.938 3, 107.883 97 H i}
P11"*& 553 [M—H] 311.0397 311.039 3 —0.388 C1sH120s  148.899 0, 178.879 0, 134.980 7 5.1l i 85 7 iR
P12" 5.60 [M—H] 153.0182 153.018 7 0.545 C7HsOx4 108.823 0, 122.920 8 JR LR
P13* 575 [M-+H]"179.0702 179.070 4 —0.349 C1oH100s  160.866 1, 150.808 8, 132.984 Sk H1fis A4 {4 1
P14*& 585 [M—H] 353.0867 353.086 1 —0.589 CisH1s09  190.889 8, 178.964 7, 134.992 83-WHERE 25 7 82
P15" 588 [M—H] 197.0444 197.0447 0.320 CoH100s  181.9772,152.960 4,137.930 9T &
P16 591 [M—H] 137.0233 137.0242 0.929 C7HsOs3 92.713 6, 108.9715 X RO R A A 2
P17% 6.11 [M—H] 137.0233 137.0240 0.709 C7HsOs3 119.024 4 JiR L
P18" 6.26 [M—H] 203.0815 203.0818 0.316 C1u1H12N20> 186.061 1 AR
P19  6.35 [M+H]"147.0651 147.063 5 —2.184 CeH100s  118.984 6 TR 20
P20  6.57 [M—H] 161.0233 161.0238 0.539 CsHsOs3 132.858 5, 104.960 1 TEAE N B
P21" 6.69 [M—H] 177.0182 177.018 8 0.655 CoHsOx4 132.957 7, 148.952 0 HROER
P2  7.06 [M+H]"179.0702 179.0703 0.029 C1oH100s  150.827 2, 132.895 6, 160.959 6¥4 H1fis 7 A4 {4 2
P23 7.41 [M—H] 165.0546 165.0551 0.569 CoH100s  150.859 7, 134.865 5 AR R
P24*& 7,77 [M—H] 353.0867 353.086 3 —0.789 C1sH1800  191.092 8, 179.054 5, 134.889 7,5-MNmEFk 25 7 &
173.009 5
P25 8.16 [M—H] 191.0338 191.0343 0.495 C1oHsOs  159.023 2, 176.020 3, 148.068 7, %< B %5 P4 [
120.026 5
P26’% 8.19 [M—H] 179.0338 179.0343 0.475 CoHsOx4 134.948 1 IR
P27"  8.40 [M—H] 193.0495 193.0499 0.405 C10H1004  164.905 4, 132.929 4 Wi P I
P28*& 8.42 [M—H] 353.0867 353.086 1 —0.529 C1sH1800  172.939 1, 178.896 5, 191.012 4,4-WmfEFk 25 7 &
134.9455
P29 850 [M—H] 151.0389 151.0396 0.719 CsHsOs 106.891 4, 135.965 1, 122.894 97 Fifi
P30 869 [M—H] 625.1399 625.138 4 —1.436 CarH30017  463.195 9, 301.136 7 it Bz 25-3,7-0-B-D- M IR 1 %
P A 1
P31l 879 [M—H] 771.1978 771.1958 —1.974 CasHaO21  609.280 3, 301.125 4, 269.085 73,5,7,3',4'-pentahydroxy-8-
methyl-flavone-7-O-f-D-
xylopyranosyl(1—4)0-B-D-
glucopyranosyl-3'-O-a-L-
rhamnopyranoside 544 1
P32* 8.96 [M—H] 339.0708 339.070 0 —0.528 CisH1s0s  176.917 9 FEHE
P33 9.09 [M—H] 151.0389 151.0396 0.689 CsHsOs 106.787 0 IR R
P34  9.24 [M—H] 595.1293 595.128 0 ~1.311 CasH2s016 463.226 8, 433.185 4, 301.087 81 iz 7 -3-O-F A AUHE
P35 9.34 [M—H] 625.1399 625.138 3 —1.616 C27H30017  463.102 4, 301.098 7 Hit i 2%-3,7-0-B-D- — W IR 751 7
B S Ak 2
P36  9.41 [M—H] 771.1978 771.196 6 —1.723 CasHa0O21  609.335 2, 463.153 0, 301.093 23,5,7,3',4"-pentahydroxy-8-
methyl-flavone-7-O-B-D-
xylopyranosyl(1—4)0-B-D-
glucopyranosyl-3'-O-a-L-
rhamnopyranoside 544k 2
P37 953 [M—H] 337.0917 337.091 3 —0.972 C1sH180s  191.011 3, 162.968 5, 172.840 O 5 3&: P AEME L TR
P38° 9.79 [M—H] 373.1493 373.148 7 —0.569 C17H260s  210.919 7, 358.269 1, 304.968 6 & T &
P39 9.88 [M—H] 771.1978 771.197 3 —0.993 CasH400Oz 609.238 5, 285.131 9 3,5,7,3"4"-pentahydroxy-8-

methyl-flavone-7-O-B-D-
xylopyranosyl(1—4)O-B-D-
glucopyranosyl-3'-O-a-L-
rhamnopyranoside 5 #4J44 3
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4 telmin TR e m’zwu EOWE L OATR MR MSIMS) ety

P4  9.91 [M—H] 207.0651 207.0654 0.225 CuuH1204  191.959 2, 162.907 3 W 2

P4l 9.93 [M+H] 279.1227 279.120 6 —2.060 C15H180s  261.169 2, 251.124 6 HB13-ZH LK ER

P2 9.99 [M—H] 625.1399 625.138 9 —1.006 C2rH30017  493.177 1, 331.150 3, 463.131 4isoetin-7-O-B-D-glucopyranosyl-
2-O-a-L-glucopyranoside

P43" 10.11 [M—H] 335.076 1 335.075 7 —0.404 C1sH1s0s  178.918 1, 134.838 0, 263.025 13-O-MIMHEME S B R

P44 10.14 [M—H] 595.1293 595.128 1 —1.191 CzsH2s016  463.175 0, 301.093 0, 433.214 Oisoetin-7-O--D-glucopyranosyl-
2'-O-a-L-arabinopyranoside

P45 10.55 [M—H] 595.1293 595.128 3 —1.061 C26H28016 433.176 0, 463.236 5, 301.174 3isoetin-7-O-p-D-glucopyranosyl-
2'-0O-a-L-xyloypyranoside

P46* 10.58 [M—H] 367.1023 367.101 9 —1.007 C17H200s  191.051 6, 172.862 4 R 20 1% 2 T 1R

P47 10.81 [M—H] 343.0812 343.0841 2.911 CisH1607  301.167 1 Wit &-3'4',7-= H

P48" 10.84 [M—H] 609.1450 609.143 6 —1.391 CarH30016  447.175 6, 285.079 1 KB B &K -7-0-p-D- b fH — ¥
H ik 1

P49 10.87 [M—H] 771.1978 771.197 5 —0.873 CasH40O21  609.287 3, 447.394 1, 285.072 63,5,7,3',4'-pentahydroxy-8-
methyl-flavone-7-O--D-
xylopyranosyl(1—4)O-B-D-
glucopyranosyl-3'-O-a-L-
rhamnopyranoside & #J{4 4

P50 11.21 [M—H] 261.1121 261.1127 0.594 CisH180s  217.027 2, 243.223 5 11-epi-8-desoxyartelin 74 {4 1

P51 11.26 [M—H] 447.0921 447.091 6 —0.578 CatH20011  284.972 8 FUFER

P52 11.32 [M—H] 425.1806 425.179 9 —0.619 Cx1H3009  263.135 9, 289.057 1 11B,13- = &7 J¢ i -B-D- ik
R 81 267 AT SR Ak 1

P53" 11.60 [M—H] 463.087 1 463.173 6 —1.480 Ca1H20012  301.124 2, 300.131 3 it 7 & -3-O-2F- AL pETF

P54 11.63 [M—H] 265.1434 265.143 1 —0.276 CisH20s  221.128 5, 247.027 6 arsanin

P55 11.65 [M—H] 427.1962 427.195 8 —0.459 Ca1H3209  265.147 3 T AT P 15 B- D- ML I ] 457 47

P56*& 11,73 [M—H] 473.0714 473.0711 —0.342 C22H18012  311.1059, 293.021 6, 148.839 945 5 1R

P57 11.82 [M—H] 609.1450 609.143 5 —1.461 C27H30016  285.089 7, 447.074 5 KB B EK -7-O-p-D- i H —
itk 2

P58* 11.84 [M—H] 193.0495 193.0499 0.365 CioH100s  133.898 3, 148.890 3, 177.887 4Fi 1%

P59 12.15 [M—H] 609.1450 609.143 4 —1.581 Ca7H30016  447.199 4, 285.116 9 KR B EK -7-O-p-D- b H — b
gtk 3

P60 12.51 [M+H]"289.1434 289.141 3 —2.624 C17H2004  220.867 4, 271.152 8 plebeiafuran 5k 1

P61 12.65 [M—H] 433.0765 433.076 1 —0.398 C2H1s011  300.089 1, 300.996 0 Hit Jz % -3-0-a-D- B 357 19 B
SR 1

P62 12.69 [M—H] 431.0972 431.097 8 0.567 CatH20010 269.177 5 7 3% & -7-0-B-D- 7 & B 7
ik 1

P63  12.80 [M—H] 463.0871 463.086 8 —0.252 Ca1H20012  301.061 9, 299.992 4 EiR A

P64  12.87 [M+H]"289.1434 289.141 3 —2.654 C17H2004  220.746 4, 271.052 6 plebeiafuran 51k 2

Pe5* 12.97 [M—H] 463.087 1 463.086 7 —0.372 Ca1H20012  301.037 4, 299.973 5 Mit 7 % -7-O-B-D-7 & B

P66™ 13.01 [M—H] 593.1500 593.148 2 —1.846 CarH30015  285.058 9 KEBEER-7-0-B-D-EFPELF

P67% 13.20 [M—H] 461.0714 461.071 2 —0.741 Ca1H18012  285.052 6, 357.217 4 KB 5% -7-O-B-D- % % K s
[iv§:

P68 13.28 [M—H] 447.0921 447.091 6 —0.578 Ca1H20011  285.090 0 RBEH

P69  13.75 [M—H] 433.0765 433.076 1 —0.428 C0H18011  301.044 5, 299.991 7 Hit Bz 2 -3-0-a-D- il iz 411 B 7
Sk 2

P70 13.80 [M—H] 301.0342 301.033 4 —0.859 C1sH1007  150.873 8, 273.120 3, 256.982 2,isoetin

255.128 8

P71  13.98 [M—H] 425.1806 425.179 9 —1.167 Ca1H300s  263.229 3 11B,13- — &3 A 3¢ {2 -p-D- it
R 1 267 A S A 4 2

P72 14.01 [M—H] 477.1027 477.102 2 —1.101 C22H201,  315.055 5, 299.998 6 5 R 25 & -3-0-p-D- 4 & f 1
SR 1

P73"& 14,13 [M—H] 515.118 4 515.117 8 —0.602 C2sH24012  353.096 2, 172.939 7, 335.228 6,4,5- WMEM; 2 TR

191.083 3, 178.886 5

P74% 14.36 [M—H] 515.118 4 515.117 6 —0.722 C2sH24012  353.108 0, 191.066 8, 179.065 03,4- - WNHERf 22 7R

P75 14.41 [M+H]" 385.2220 385.2191 2.365 CxoH3207  367.188 1, 285.111 3 1,6- 3% JE- - 4% - -3- Y -6-O-
D -k e 78 225 b

P76 14.48 [M-+H]" 413.2169 413.214 6 —2.913 CatH320s  395.191 1, 301.295 1, 251.153 9sonchuside A

P77'& 14,72 [M—H] 477.1027 477.102 5 —0.212 C22H22012  315.106 2, 300.022 2 2 -3-0-B-D-H H P e
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G5 tomin BTHRD o N B TR IR MSIMS(ml) e
P78*  14.77 [M+H]"641.1712 641.171 3 —0.384 CasH32017 317.128 1, 479.123 4 SERZER-3,7-0-p-D- W AhEEr
P79"  14.81 [M—H] 417.1543 417.153 8 —0.524 CxH260s 181.064 0, 402.266 2, 165.926 4, T & fif K 7 A41A 1
150.957 5
P80*& 14.87 [M—H] 431.097 2 431.096 8 —0.431 C21H20010 269.003 2 FEHZER-T-O-B-D-Hi & B
P81  14.89 [M—H] 447.0921 447.091 8 —0.358 C21H20011 285.046 3 KRR R 1
P82*& 14.95 [M—H] 445.0765 445.076 0 —1.066 C21H1s011 269.139 7 FTR-T-O-p-D-Hi i Pils R
P83 15.01 [M—H] 371.1336 371.130 8 —2.829 C17H2409 209.165 4, 309.176 7,126.9758 ] ##
P84 1530 [M—H] 261.1121 261.1122 0.134 CisH1s0s 217.1050, 243.157 1 11-epi-8-desoxyartelin =414 2
P85  15.34 [M—H] 489.1027 489.102 2 —1.011 Cz3H22012 285.075 6, 327.079 6 K B B % -7-O-B-D- 7 % Wi 2
#H 2.l
P86  15.37 [M—H] 461.1078 461.107 3 —0.478 C22H2:011 285.165 4, 446.155 3, 299.179 7 & ¥ 2 -7-O-B-D- ] %] #ik &
BT A 1
P87**& 1542 [M—H] 515.118 4 515.117 3 —1.032 C25H24012 353.066 1, 172.992 9 3,5- ZImHEEREZE TR
P88  15.53 [M—H] 461.1078 461.108 3 —0.046 C22H2:011 285.087 6, 299.159 4, 446.218 7 & ¥ 2 -7-O-B-D- ] %] #ik &
BT S M A 2
P89  15.60 [M—H] 423.1649 423.164 2 —0.679 CaiH2s00 260.998 9, 217.082 2 TH 2 DR -B-D- itk M A 45 B
FRR 1
P90  15.66 [M—H] 261.1121 261.1122 0.074 CisH1804 216.979 2, 243.074 3 11-epi-8-desoxyartelin F 4k 3
P91 1574 [M—H] 447.0921 447.092 0 —0.148 C21H20011 284.976 9 KRB EH Rk 2
P92 1599 [M—H] 425.1806 425.180 0 —0.529 C21H300s 263.137 1, 288.885 5 11B,13- — &3 A % iR -p-D- it
el 7] 2 W Y S A4 1 3
P93 16.01 [M—H] 417.1543 417.153 9 —0.494 C22H260s 180.940 1,402.207 7, 165.868 6, | Z Aif & F-44 1% 2
150.958 0
P94 16.16 [M—H] 423.1649 423.165 4 —0.067 CatH2s00 261.119 5, 379.344 0 T 2 DL TR -B-D- ikl W ] 7 B
Ak 2
P95  16.26 [M—H] 387.107 4 387.107 6 —0.352 C20H200s 369.140 0, 329.158 3, 343.221 975 & 5
P96  16.99 [M—H] 431.097 2 431.096 6 —0.653 C21H20010 269.064 4 FE3E K -7-0-p-D- % & M H =7
ik 2
P97"  17.51 [M—H] 267.1590 267.159 0 —0.056 C1sH2404 249.123 6, 205.225 3, 185.084 7PU5 H & M fls B
P98  17.73 [M—H] 577.1551 577.153 4 —1.742 C27H30014 445.196 7, 285.067 2 KR EEK-3-B-D-IH ¥H
P99  18.04 [M—H] 263.1277 263.128 4 0.694 C1sH200s 219.052 5, 245.242 6 1B, 13- S A TR T 1
P100*& 18.07 [M—H] 285.0393 285.0393 0.006 CisH100s 241.005 8, 199.096 6, 217.078 8, K R HL &
174.9713
P101* 18.10 [M—H] 301.0342 301.033 5 —0.709 C1sH1007 150.9825,178.965 5, 257.027 2,#fif iz &
273.002 2
P102  18.73 [M—H] 241.0859 241.085 4 —1.039 C1sH1403 212.938 9, 197.043 7, 226.042 6taraxacin
P103  19.02 [M—H] 417.118 0 417.117 5 —0.489 CatH210s 255.024 7, 375.318 3, 357.368 8 H i +#f
P104* 19.29 [M—H] 315.0499 315.049 7 —0.189 C16H1207 300.052 6, 257.063 4 3-O-FH LM R &
P105 20.06 [M—H] 261.1121 261.1129 0.784 CisH1s04 217.178 6, 243.056 8 11-epi-8-desoxyartelin ¥k 4
P106™% 20.36 [M—H] 269.0444 269.0445 0.110 C1sH100s 225.023 1,200.949 9, 149.002 1, /73 %
150.833 9
P107  20.50 [M—H] 263.1277 263.128 5 0.754 C1sH200s 219.026 6, 245.148 5 11B,13- &5 A TR = f 4k 2
P108* 21.01 [M—H] 299.0550 299.054 9 —0.115 C16H120s 283.956 1 L 251
P109*& 21.41 [M—H] 315.0499 315.049 6 —0.279 C1sH1207 300.033 3, 295.114 3, 246.852 25% KA &K
P110  21.91 [M—H] 299.0550 299.054 9 —0.055 C16H120s 284.1319 R 7R B 2 -3'- Y
P111* 23.15 [M—H] 283.0600 283.060 1 0.080 Ci6H1.0s 267.956 9 O R 1
P112* 23.44 [M—H] 299.0550 299.054 8 —0.145 C15H120s 284.014 0, 151.002 1, 256.142 27 H K %
P113  23.46 [M—H] 315.0499 315.050 3 —0.098 C16H1207 300.062 7, 295.055 0, 246.957 0,57 2= & F #4 14
164.935 4
P114* 2459 [M—H] 253.0495 253.0495 0.045 CisH1004 208.982 4, 150.933 3 H¥ & i 1
P115 24.75 [M—H] 239.0702 239.070 4 —0.389 C15H1203 224.077 3, 196.025 0 sesquiterpene ketolactone
P116" 24.93 [M—H] 255.0651 255.0652 0.035 C1sH1204 212.966 7, 150.956 3, 210.966 2 H Hi %K
P117  24.97 [M—H] 283.0600 283.060 0 —0.010 C16H120s 268.018 4 FEAER A 2
P118  25.35 [M—H] 253.0495 253.049 6 0.085 CisH100s 208.9819, 150.848 7 B ik 2
P119 2568 [M—H] 283.0600 283.060 1 —0.050 C16H1205 268.074 4 FEAER A 3
P120  26.77 [M—H] 253.0495 253.049 7 0.205 C1sH1004 208.936 4, 150.893 1 H i1k 3




«2140 - FE3IBHHEOH 20234F9H AR &GwEkA  Drugs & Clinic Vol. 38 No. 9 September 2023
gif1

. e m/z .

==l in BT K SEL A it AN

5 te/min BT-2EH ARE S wxE AR FIERE A MSIMS(m/z) &Y

P121 28.00 [M—H] 253.0495 253.0497 0.175 CisH100s4  209.008 6, 150.793 1 B ik 4

P122 29.10 [M—H] 253.0495 253.0496 0.145 CisH1004  208.977 0, 150.926 8 SP 72 AL

P123 29.63 [M—H] 291.2318 291.2319 0.073 CioH3202  273.224 9, 263.199 1 P JBRER H R

P124 30.11 [M—H] 253.0495 253.049 6 0.145 CisH1004  208.984 1, 150.942 0 SP7ES LN

P125" 32.48 [M—H] 455.3519 455.351 2 —1.260 C30H4s03

P126 32.87 [M—H] 455.3519 455.351 5 —1.020 C30H4503

409.006 5, 407.069 9, 391.006 5,55 S ik - F 14k 1
375.086 6
407.372 4, 409.077 6

TR A 2

*: AR RN #: SCHRTBE K A VOB FEL BRIy & GIdnS Il EEXT AL sy
*: potential medicinal ingredients of Taraxacum mongolicum #: literature screening of potential medicinal components of Taraxacum mongolicum &:

component safter comparison of reference materials
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Fig. 2 Venn diagram of active components of Taraxacum
mongolicum targets and hyperlipidemia targets
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Fig. 6 Component-target-pathway network diagram
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