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Study on active components and mechanism of inhibition of a-
glucosidase by Taraxacum mongolicum based on network pharmacology
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Abstract : In this study,a screening model of a-glucosidase inhibitor in vitro was utilized to screen the activity of the extract of
Taraxacum mongolicum Hand. -Mazz from Guizhou Province. The results showed that the petroleum ether extracts of the ex-
tract of T. mongolicum from Guizhou Province significantly inhibited the activity of a-glucosidase (1Cs, =0.9 pg/mL). And
its activity was stronger than that of the positive drug acarbose (ICs, =174.3 wg/mL). Thirty-seven compounds were isolated
and identified from petroleum ether extracts of T. mongolism from Guizhou by GC-MS. Five small molecule compounds with
strong drug-forming ability were obtained after virtual screening. Two small molecular compounds were identified as have have
good affinity with human alpha-glucosidase after molecular docking with human a-glucosidase. Based on network pharmacolo-
gy, the " hypoglycemic component-target" map of dandelion was constructed to explain the hypoglycemic mechanism of dande-
lion.
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Table 1  Inhibition of alpha-glucosidase by extracts from whole grass of dandelion(; +s5,n=6)
R WRE EEES ES I ClNES
Sample Concentration ( pg/mL) Inhibition rate( % ) Half inhibition rate( wg/mL)
1 46.80 +0.41
BRI 5 54.03 £3.23
Ethanol total extract 10 57.63 £2.27 1.9
50 86.81 £5.13 "
100 87.29 £5.13 "
1 51.30 £5.07
5 84.41 £3.00"
AR Y 10 90.90 £5.90 " 0.9
Petroleum ether extract 50 91.72+3.16"
100 96.50 £0.44 "~
1 8.67 £0.82
5 40.95 +0.89
LR BRFEIY) 10 74.13 £0. 11 6.7
Ethyl acetate extract 50 75.00 £1.29
100 99.57 £0.72* ¢
1 28.54 £6.32
5 52.82+2.10
1E T EEZE ) 10 77.99 £2.07 4.1
n-Butanol extract 50 64.70 £3.47
100 63.59 £4.57
1 -14.80 £2.25
5 6.42 £1.78
IKEEI) 10 33.50 £1.96 192.4
Water 50 29.55 £5.38
100 43.40 5. 14
1 4.27 £0.57
[T % % Acarbose 10 9.56 £2.31
100 32.10£1.20 174.3
1 000 83.10+0.76 "
T 5 YIEXT A e, P<0.05, " " P <0.01,

Note ; Compared with negative control, * P <0.05, " * P <0.01.
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Table 2 Results of a-glucosidase activities in different parts of T. mongolicum

T A SEAR AR AR AL 5% M AR 1C5,
Dandelion plant part Ingredient Half inhibition rate wg/ml)

4t Flower BRI Total extract 0.4
1E T %2 n — Butanol layer 14.1

12 Petroleum ether layer 0.4

2£ Stem BREURK Total extract 0.1
171k = Petroleum ether layer 2.1

LR TiB)Z Ethyl acetate layer 1.8

1ETHEZ n - Butanol layer 0.3

K2 Water layer 0.6

i} Leaf SIRBUR Total extract 1.1
1 lE)Z Petroleum ether layer 1.1

LR CTE)Z Ethyl acetate layer 1.2

() IE T 22 n - Butanol layer 0.6

JKJZ Water layer 0.6

& Root LU Total extraction 1.1
k)2 Petroleum ether layer 0.1

TR Z.TE)Z Ethyl acetate layer 1.2

IE TE#)Z n - Butanol layer 1.3

KJZ Water layer 1.7

T Seed JE¥ Primary liquid 1.0
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Fig. 1 Double reciprocal curve of petroleum

ether Lineweave-Burk of dandelion herb
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Fig.2 GC-MS chromatogram of petroleum
ether fraction of dandelion herb
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Table 3 Main chemical constituents of petroleum ether fraction of dandelion
5 £ Fx T Ll U s ] Vs GRS
No. Name Molecular formula  Peak time(min)  Molecular mass Content( % )
1 Decane %% 43¢ CioHyp 9.85 142 0.029
L gmhmsdewbimOe G e s oo
3 Dodecane | 4% C,Hyg 14.95 170 0.022
4 3'3E_t;y gfi;hﬁ‘ﬁﬁgizs S:dél“ﬂ“e €, HyNO, 15.82 139 0. 040
5 3-Methyl-dodecane 3-F F-+| —J5¢ C3Hag 16.87 184 0.066
6 Tetradecane | PU%¢ C4Hs 19.54 198 0.046
7 Indole 5|k CisH,, O 22.01 220 0.184
8 Dihydroactinidiolide — UM (2R ) s €y Hy60, 22.47 180 0.306
9 Lauric acid H g C,H,,0, 23.01 200 0.061
10 2-Hydroxy-B-ionone 2-J£3-B- 4 &/ > it Ci3Hy0, 25.50 208 0.124
11 1,15-Pentadecanediol 1,15+ #i 45 — C,5Hy, 0, 25.82 244 0. 144
12 Myristic acid &R C4Hy 0, 26.74 228 0.350
13 Iso-neophytadiene S#ie — I CyoHag 27.91 278 0.402
14 Nephytadiene i —# Coo Hig 28.04 278 2.556
15 6, 160f:f;”ﬁgygng;iﬁ%rﬁ““e CisHy0 28.13 268 0.865
16 Isophytol A4 i CyoHyO 28.76 296 0.533
17 Methyl palmitate £ & F g C1,H;,0, 29.47 270 0.085
18 Butyl phthalate %= F 2 T i§ CsHx 0, 30. 14 278 0.599
19 Palmitic acid FH2 CisH3, 0, 30.46 256 1.396
20 Ethyl palmitate FAHEFR £, fig CgHs60, 30.59 284 0.588
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#3% 3 (Continued Tab. 3)

s ZFx 3T Hh U ] 3 i
No. Name Molecular formula  Peak time(min)  Molecular mass Content( % )
21 Nonadecane |- JUkE CioHyo 32.24 268 0.329
22 Phytol IH-%¢E CyoH,0 32.52 296 3.233
23 Ethyl linoleate MV 2 Z. fig CyHs60, 33.21 308 0.755
24 Linoleic acid ¥z CyHs, 0, 33.43 280 23.074
25 Uncertain component A< & /> N/A 35.51 N/A 0.935
26 1-Eicosano 1-%% kiR CyH,0 37.79 298 0.245
27 Heneicosane —.1—%¢ Cy Hyy 37.87 296 0.437
28 2-Monopalmitin 2-F5 /i 2 H -5 G CyoHy 0, 38.08 330 2.660
29 Cyclotetracosane .| U4z CyyHyg 40.37 336 4.180
30 1-Docosanol 1F —+ — CyHye0 40.46 326 1.575
31 Lupeol acetate 1 F 5. BE R TR C3Hs 0, 41.07 468 2.587
32 Uncertain component i < & £} N/A 42.75 N/A 4.494
33 Uncertain component AT 5 i 5y N/A 44.96 N/A 2.716
34 Vitamin E 4E/4: % E CyoHgy 0, 45.43 430 0. 446
35 Ergost-5-enol 2% £ -5 -4 CpgHu50 46.55 400 1.060
36 Stigmasterol T 5§ JiE CyoHys0 46.93 412 2.510
37 y-Sitosterol y-73 {55 i CyyHsy O 47.68 414 5.632
38 Phytyl decanoate | =i M43 1ig CyHsg 0, 47.77 450 0.482
39 B-Amyrin B-Fii % C30Hs0 48.19 426 4.604
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TS B B ) | y-sitosterol (y-2F £ Bi2) | phytol ( P £g
fi) | ethyl linoleate ( \[V.J#1 /iR £, Tif ) palmitic acid ( £ 4
B2) s AR autodock vina HF 5 o= % W il 2
AT s AT 8RR T 7T G, A H S o-
MBI A SR ES S VR 5 v LIS St S B -
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Table 4 Taraxacum active components-molecular docking scoring results

% #1743 Point R PR Jeht
Compound (keal/mol) Oral bioavailability( % ) Drug-likeness
S S B Ergost-5-enol 8.5 44.88 0.72
FEH R Palmitic acid 4.1 19.30 0.10
B4 {5 B-Sitosterol 7.8 36.91 0.75
-4+ 8§ B y-Sitosterol 7.8 36.91 0.75
-4 % Phytol 5.1 33.82 0.13
W32 2,1 Ethyl linoleate 5.1 42.00 0.19
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Table 5 The active ingredients in dandelion inhibiting the activity of a-glucosidase of monomer in vitro
v - -
S)tjrr::ie Concentraﬁ{l;( pg/mL) Inhibifgf [Jfle( %) 1Cs0 Cue/ml.)

S 5w 0.05 13.17 £1.32 0.924
Ergost-5-enol 0.1 23.10 £0.40
0.2 24.05 £0.45
0.5 26.86 £0.42
1 54.92 £0.36

B AT R 1 13.70 0. 80 71.14
B-Sitosterol 10 36.40 £0.54
100 61.30 £0.89
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RO HLRBEUMAHIEERRHE ADME 5%

Table 6 Screening results of active components of dandelion and its ADME parameters

JF42 No MOL ID B4 Fk Name 0B(%) DL
1 MOLO000358 B4 §§ i B-Sitosterol 36.91 0.75
2 MOL006554 WAL EE Taraxerol 38.40 0.77
3 MOL000098 Mt R Quercetin 46.43 0.28
4 MOLO004492 %% % Chrysanthemaxanthin 38.72 0.58
5 MOL002680 - #0kI2E Flavoxanthin 60. 41 0.56

B Sk . TCMID \,TCMSP . PubChem (3% 2 .
Note ; Source ; TCMID , TCMSP , PubChem database.

Genes

Ingredients targets(217) Type 2 diebetes(584)

4 ZERERB—ELARBSESERNERE
Fig. 4 Type 2 diabetes-Ingredients targets gene-VennDiagram
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Fig. 5 Dandelion components and hypoglycemic agents-target picture
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Table 7 Degree of taraxacum components and hypoglycemic

targets of type 2 diabetes drugs
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Fig. 6 Dandelion component protein interaction network
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Fig. 7 Common target diagram of dandelion components and disease components of hypoglycemic drugs
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Fig. 8 Road map of dandelion active component
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Fig. 9  Target-pathway diagram of active components of dandelion
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