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Abstract: To investigate the active components and hypolipidemic effects of medicinal and edible plants, this study evalu-
ated eight species (foxtail millet, coix seed, tangerine peel, hawthorn, lotus leaf, mulberry leaf, cassia seed, and ginseng)
through quantitative analysis of bioactive compounds, antioxidant capacity, and lipid metabolism-related functional indices,
followed by cluster analysis and principal component analysis. Network pharmacology and molecular docking were further
employed to identify potential hypolipidemic targets and pathways. Results demonstrated that lotus leaf exhibited the high-
est flavonoid (75.81£2.87 mg RE/g DW) and total phenolic content (38.63+0.88 mg GAE/g DW), while hawthorn showed
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the highest total sugar content (67.54+1.13 mg DE/g DW). Notably, hawthorn displayed potent inhibitory effects on pancre-
atic lipase (1.59+0.04 pg Orlistat/g DW), a-amylase (4.26+0.23 mg Acarbose/g DW), and a-glucosidase (87.46+0.97 pg
Acarbose/g DW), along with superior sodium glycocholate binding capacity (59.24%) and cholesterol adsorption (9.57 mg/g).

Network pharmacology revealed that hawthorn, lotus leaf, and coix seed primarily targeted lipid metabolism and atheroscle-

rosis pathways, particularly through insulin resistance regulation. Molecular docking simulations revealed that key bioac-

tive compounds (including stigmasterol, sitosterol, and rutin) exhibited strong binding affinities with core targets (INS,

ALB, IL-6, etc.). These findings highlight hawthorn, lotus leaf, and coix seed as promising candidates for developing natu-

ral hypolipidemic functional foods, supported by multi-omics evidence.

Key words: medicine food homology; active ingredient; lipid-lowering; molecular docking; network pharmacology analysis
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5% o M PubChem(https://pubchem.ncbi.nlm.nih.gov/)
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(TNF, PDB ID:6q00) 145 1l B1(AKT1, PDB
ID: 7myx), H A5 . RCSB PDB ¥ )7 (https:/
www.rcsb.org/)3REL . T PDB & SR E T
R OGN 5 B B AR AR S A SR, SR 5 & i Pymol
4.60 X & 45T RERAK 43 R F S,
K AutoDock1.5.6 ZAFn & A BRI X fcfk 5 3z 44k
AT o TR, ASSGS B B GeNTFN TSR, 4087
HAH B AEFHRER,
1.3 HENIE

A ST 3 YAt sy B DR, B LAY
{H+hRHE2Z (mean+SD) K7~ . >R H SPSS 20.0 #
XPBARIATEETT53HT, LHIA] LhECR FH R R 2 2= 50407
(ANOVA) J LSD ks, wEFHEARFER P<
0.05. FHEmT AL Origin 2021 55 SPSS 20.0 7€k,
2 HERS5HH
2.1 FEMES SR

Bl 1 2 AS [GAE 90 7K 32 W i M B 43 & =,
El 1a~FE 1c s, A [FRE SR =S v s &
PIfFAE B EZE S (P<0.05) . Hirh, fap 3B &4 7
15 ) AT (75.8142.87 mg RE/g DW) Fl A1 &+
(38.63+0.88 mg GAE/g DW)., EAWIFTERMA, &
TS O CUnAft R 22 L 2 T AR, i 2R 2IS BT
&9 B ves S IR IR &5 S i AR . k2 iR Bt
FREGVEFARS), LA v it R B . RS B, 05
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1.13) mg DE/g DW, i A =0 8bE & SR8, N
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22 mEKEENDR
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Fig.1 Contents of active ingredients in different water extracts
E: (a) BB & i (b) BB & o5 (o) MR & 8 ARNE 7
TR FoRAL ) 25 5 18 3 (P<0.05), P 2~ 5 [#].,
2.3 HERENIREEEHIHIRE N

Pl 3 S AS[RIZK S HGBORS AS RIS A T A5 41
IRE IS5, th E R, 8 FAS R K SRS —FPbEE
AT AT i BE 3 A 7E 38 P25 5 (P<0.05) o H:
v, JHNE DT BEE g IS 5 o3 00 S B, H 32T B
IRAEAE LTI =5 70 S HH RN 2 B TR s 7kl
AT T, o- A2 T S N i T 2 A A3
SRS o-GE A3 Tl W) S P e A o e g i AR P
PR . X =l ) s P A B SR A a4
TV, F BRI TR P A X S M
SEACEMELR BB R BA M E . A 3wl A,
LR 7K % 3 B S e i F) BRI 5 T P % 410 +13) E 0
(1.59+0.04 ng Orlistat/g DW), fafHEHGH IR = (1.45+
0.12 pg Orlistat/g DW), iX ] GRIH N TP & & i 8
Wi N Z2 By G o3P . TR o= A A HE T B P )
J7 1, 1A% (87.46£0.97 pug Acarbose/g DW ) Fllfaf I
(41.18+1.38 ug Acarbose/g DW) /K2R I HIGE H1 5
HAy 6 tHAHLLIRIFE 35 (P<0.05) . SCHRFR M, L
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Fig.2 Antioxidant capacity of different water extracts
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Fig.3 Inhibition ability of different extracts on pancreatic

lipase activity
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Fig.4 Inhibition ability of different water extracts
on cholesterol esterase activity



- 94 - @uﬁ&T\“/ﬁ*ﬁ

2026 4F 6 A

IS5 PR AEL 3T P A FH 383 42 T 8 -5 4000 il I [ i e 4 1
Ko M, S-SR IR AR R B B i
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SR 5.4 4%, DRI, AT LA R R A I ] e
PR Tt 18 P g A A FH R R I -
2.5 FBEGEMCESREN IR

2 1 WA FEIKEEBOR T IHFR ER 45 A e F1 45 1 .
N FREAR iR H LAAAER sl P SR T e, IS
TR E AR S, A, TR H IR RRAN AN A i IR R EH
PIRhEE G RIIRARERD . XL HERER A B T/ Nt
JU5 ¥y W AR IR [ P Py R A, DRLHO IR ER 255 B T W/
P RE M AR TR R bR . 2 1 TAL 3O\
FhoK P& R PR AR R ER AT — LS G681, 2R
CATTRA T LA AR R Rl H AR S N DT o i IE [ s ) e
AR, RAEMNRVE o LA | faf ik /K B2 53 3% H
S NATR AR AR R AN 0045 & RE T Feit . A BT
B, fay o RIS B4 T i o B AR R R4 A e 1 &
FERERRVEFPY . ARWFFEES Rt 2L 500E T X —4518,
TRy LLAE FIar I A B AR D8RR T8 i IE i -
2.6 PREEIEZIRIRE I3 4R

& 5 A AS [E] 2K PR BT ) HL (3] P2 o) i P 485 0
AU P E [ P 5 e o, s iR O 1 A5 45058
9o R XU 71, PRI AT 4 RAEAR L [ it 25 £, mT DAY 2 A
PR g I XU . FH D 5 AT, \FPAS [R)RE i 25 % HE
[ AT AN [RI R BE AR B BE 7 o e, LA el P [ sl
FfaE S1dsers, M 9.57 mg/g, HUkK At S 9.21 mg/g,
W B RE e/ NSRRI, Sl 2.84 mg/g, I HLLLAE 9
[ RE F1 R R B0 3.37 i, AR & 18] FE B0 HY i 35 2% 57
(P<0.05) o IE— 24545 HIR [ T s 1 i P4 400 1] B
ARAREREE G RE ST PR R R A 0, LA | faf 7K PR
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Fig.5 Cholesterol adsorption capacity of different
water extracts
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TP A3 A DX, SR T H i) X, LAt
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Fig.6 Principal component and load analysis diagram
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Table 1 Cholate binding ability of different water extracts
HERRERFHXT 45 & (umol/10 mg)
JIE7EaN
Ik =i i pz fapitf Fif YL NS
H 2 IEmeh 13.59£0.36 15.41+0.24° 27.340.86° 59.24+0.36° 58.77+1.07° 13.99+0.71¢ 42.44+0.85 18.9+0.6°
AR IR AN 15.26+0.318 20.4+0.93° 22.8+0.92¢ 39.65+0.53° 45.68+0.67" 9.14+1.87" 35.13+0.46° 27.3242.17¢

TE: [ AT AR/ NG FRE R 410 22 57 82 (P<0.05)
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Fig.7 Hierarchical cluster of different water extracts
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Fig.8 Venn diagram of intersecting targets
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Fig.9 Drug component-disease-core target network
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Fig.10 GO function and KEGG pathway enrichment results of potential lipid-lowering targets
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Fig.11 Compound-target-pathway network
TE:HY(1~11): fif it (Wi R L S AR A S IRE . 5
258, O-2% W EEAT Bk, A7 Ak, FIR G230, M, (+)-
RILER . ILAEF); SZ(1~9): ik (a-F R EE | 4% 52 |
Chlorogenin, ¥R . FILAE . LM AT | BERER .
HIZR) s YYR(1~9) s A~ Chplg 0l IR 1 | f e
I HIM LI AR TR . A S B . SR EE . Coixenolide. 2-1/\
R B H TR . CLR) .

R2 RO TR AR NE

Table 2 Node topology attributes in core component
network analysis

EA) R Hear btk R
o 292.798 0.007 25.000
A Hi 301.566 0.006 24.000
EEH 255.359 0.006 21.000

iM% (hsa04 151 ) 52 25 5 REARAH G S m i, T
TR Sy . 280 5 . 2 B0 EIVEFH 4%, Sel
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Table 3 Binding energies of key bioactive compounds
with core targets

B Gy 44541k (keal/mol)

4 H§ W Sitosterol -7.15

INS 1 {§§ I Stigmasterol -7.29
227 TP Rutin —3.41
1 {§§ i Stigmasterol -11.07

ALB 2+ 8§ ¥ Sitosterol —9.89
245 Rutin —2.82

T H§ I Stigmasterol -7.74

IL6 4+ H I Sitosterol ~7.14
2 Rutin -1.98

T H§ = Stigmasterol -10.61
TNF 25 5§ B Sitosterol -11.09
2= Rutin =5.15

B Stigmasterol -9.29

AKT1 2+ {§§ B Sitosterol -9.13
2= Rutin —4.61

K12 s xr sl giAk sy

Fig.12  Visualization results of molecular docking
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