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Abstract: [ Objective ] This study aimed to determine the contents of active components and antioxidant activity in
Polygonatum kingianum pericarp and predict the anti-inflammatory functions, providing reference for the high-value utili-
zation of pericarp waste derived from Polygonatum kingianum processing. [Method] Polygonatum kingianum pericarp
was used as experimental material to determine the contents of total polysaccharides, total saponins, total flavonoids, and
total phenolics and detect the scavenging capability of Polygonatum kingianum pericarp extracts for 1,1-diphenyl-2-trini-
trophenylhydrazine ( DPPH) radicals and 2,2-diazo-bis ( 3-ethyl-benzothiazole-6-sulfonic acid) diamiam monium salt
(ABTS) cationic radicals. Ultra-performance liquid chromatography coupled with quadrupole-orbitrap mass spectrometry
(UPLC-Q-MS) technology was employed to analyze the metabolite composition of Polygonatum kingianum pericarp
extracts, and potential active components were screened using network pharmacology methods. Core intersecting target
analysis was conducted to predict KEGG signaling pathways associated with anti-inflammatory functions. [Result] The
contents of total polysaccharides, total saponins, total flavonoids, and total phenolics in the Polygonatum kingianum
pericarp extracts were 53.14%, 1.40%, 0.39%, and 0.12% respectively. Polygonatum kingianum pericarp extracts exhi-
bited strong scavenging capability for both DPPH radicals and ABTS cationic radicals, with the half-maximal inhibitory
concentrations (ICs,) of 3.21 and 5.21 mg/mL respectively. A total of 822 components were detected from Polygonatum
kingianum pericarp extracts using high-resolution mass spectrometry, from which 28 potential active components were
screened, and 262 intersected with anti-inflammatory activity targets. Luteolin, diosmetin, acacetin, genkwanin, and
syringetin were key anti-inflammatory components that acted on core target proteins such as tumor necrosis factor
(TNF), interleukin-6 (IL-6), serine/threonine kinase 1 (AKT1), prostaglandin-endoperoxide synthase 2 (PTGS2), and
signal transducer and activator of transcription 3 (STAT3). The anti-inflammatory targets of Polygonatum kingianum peri-
carp extracts were associated with 1065 GO functional terms, comprising 739 biological process terms, 94 cellular com-
ponent terms, and 232 molecular function terms. KEGG signaling pathway enrichment analysis showed that these targets
exerted their potential anti-inflammatory functions primarily by modulating pathways in cancer. [ Conclusion] Polygona-
tum kingianum pericarp contains abundant active components, exhibits strong antioxidant activity, and shows good anti-
inflammatory potential, suggesting its potential utilization value to be developed as functional products.

Key words: Polygonatum kingianum pericarp; active component; antioxidant activity; UPLC-Q-MS; network phar-
macology; anti-inflammation
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Fig. 1

Scavenging capability of Polygonatum kingianum pericarp extracts on DPPH radicals
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Fig. 2 Scavenging capability of Polygonatum kingianum pericarp extracts on ABTS cationic radicals
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Fig. 3 Total ion chromatogram of Polygonatum kingianum pericarp extracts in positive (A) and negative (B) ion modes
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Fig. 4 Metabolite classification of Polygonatum kingianum pericarp extracts in positive (A) and negative (B) ion modes



64 RARSE IR BB R o B RACE A A K e TR

+ 1849 -

x1 HERBRREEDMBEEERS

Table I Potential active components of Polygonatum kingianum pericarp extracts

s e CAS= FUIRFFHEE (%) AW
Number Active component CAS number Oral bioavailability Biological drug-likeliness
1 DY 48 AR J2R B 2 Tetramethoxyluteolin 855-97-0 43.68 0.37
2 "% Syringetin 4423-37-4 36.82 0.37
3 KA 7F Pectolinarin 28978-02-1 47.62 0.65
4 % Palmatine 3486-67-7 64.60 0.65
5 Tl iz % Naringenin 480-41-1 59.29 0.21
6 ABHZ Luteolin 491-70-3 36.16 0.25
7 246 Linarin 480-36-4 39.84 0.71
8 H## /KM B Licochalcone B 58749-23-8 76.76 0.19
9 S % Isobavachin 31524-62-6 54.44 0.32
10 #Ei Indigo 482-89-3 38.20 0.26
11 SE4EZ Genkwanin 437-64-9 37.13 0.24
12 4 M Fortunellin 20633-93-6 35.65 0.74
13 F-i% 2 Farrerol 24211-30-1 42.65 0.26
14 RABK Evodiamine 518-17-2 86.02 0.64
15 F A {§5 I 44k ) Ergosterol peroxide 2061-64-5 40.36 0.81
16 FBMTE Ellipticine 519-23-3 30.82 0.28
17 HEAETR Ellagic acid 476-66-4 43.06 0.43
18 K % Diosmetin 520-34-3 31.14 0.27
19 i % Diosgenin 512-04-9 80.88 0.81
20 WA T # % Dihydroartemisinin 81496-82-4 50.75 0.30
21 /R 2 Deltoin 19662-71-6 46.69 0.37
22 [&FFZ0 Cryptotanshinone 35825-57-1 52.34 0.40
23 F A SHTHERK Corynoxeine 630-94-4 57.13 0.57
24 P g Bilobalide 33570-04-6 84.42 0.36
25 1% Z Berberine 2086-83-1 36.86 0.78
26 UG IR Asiatic acid 464-92-6 41.38 0.71
27 5% Artemisinin 63968-64-9 49.88 0.31
28 A Acacetin 480-44-4 34.97 0.24
W91 A5l . I 8 WA, TELEORS SR R SR bt o VR P LM PR

R AT SN MR IRSER - (TNF) | L4022 -6
(IL-6) . Hif 51 i 38 o 4816 ¥ & B8 2 (PTGS2) |
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FH DAVID %l ek i 2 =5 B 0 1645 21 1Y 262 1
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LT o TEHORS AL B PRI AP R A s AL K2 1065
2 GO IIRE & H , Hirp A= 93 2 (Biological process)
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of apoptotic process) . {5 5% T (Signal transduction)
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& I EE (Molecular function) 232 4%, £ 35 4H [
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(Inflammatory response ) . J5 £5 25 & B 11 1E [7] 94
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Fig. 5 Venn diagram of Polygonatum kingianum pericarp
extracts-anti-inflammatory targets

#% (Positive regulation of cytosolic calcium ion con-
centration ) ; JCEE 4N M ZH A% A 40 i 5 B ( Plasma mem-
brane) .\ 4 fifd J5i HE i (Cytosol) ; K85 T I RE WA 32
135 P (Nuclear receptor activity) | i 2% & (Enzyme
binding) .

XEL BN SR B BRI B S R 15 0T KEGG R
S AR AT, IR 187 455 T I, AU S IR
FN2h ik ks A% 4k (Lipid and atherosclerosis) . A FL 4l
fifL g #5844 (Human cytomegalovirus infection) K



-+ 1850 -

& Rk F R 57 %

I3 H:- % i Hh () AGE-RAGE 7 5 i % (AGE-RAGE
signaling pathway in diabetic complications ) %% ; fiii 1
KEGG {555 38 I & 4 40 B b 1o 25 PEHE 44 17 20 4545
S, 5 (K 10) s T EOR R Bt R 19
R (MM JEAE 18 % (Pathways in cancer) o

2.5.5 Hm—il%—Ye b —mo—hyMaE
TR RS SR B B IO AR A A 28 A A 3 M AR
53 BRI R A, 456 R A3 s 3 B T A E AT
MU KEGG 15 538 I & 5 40 B i & PEHE 24 1 20 5%
{551 1% (% 2) , FIF Cytoscape 3.10.3 ¥4 @ i —
B — 0 — L — 2 2% (BT 1) o 5 R BR
TEL ORGSR R BRI i 2 ST ARG PR AR R B

/

NS
NN
)

R )

™ \\!
mmnﬂ \ \\égk\'l%’ ‘ \
N SR
N
\\\\1 \\\ N

CYPIM

PPARA
PTK28 o oA

R BEMAR GEWER SCERM T HRG; EHAH
IR R P& U 1Y) 32 S5 [ Ay P T B IR AE £ 1
M (Proteoglycans in cancer) . -~ % P4 A J§3 AH & 9
¥ 9% 17 /B Y& (Kaposi sarcoma-associated herpesvirus
infection) B JKR 975 I & 4 P ) AGE-RAGE {5 538
% N4y 33T (Endocrine resistance) . PI3K-Akt {5
538 [ (PI3K-Akt signaling pathway ) 4 ; % $2 J& 8¢
T T OC B B AT SR R A IS 3B (GSK-3B) .
PTGS2 . ARG B B A (SRC) (R A= K732 4k
(EGFR) A 400 i FhoRE I 38 J5 B (AKR1B1) 55
FUE ARG SR AT L 2 ir—2 S —2
PR DR VIR

Eo HEEFBEREERY—BEEERS—RRERME

Fig. 6 Network of Polygonatum kingianum pericarp extracts-potential active components-anti-inflammatory targets
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Fig. 7 PPI network of Polygonatum kingianum pericarp extracts-anti-inflammatory targets

3 i
3.1 HEBREEMRSSERTELEE

AN e P A PN S e R R Y BT VT W /NI
G R (HIL 25 Er i O R PR e 30 1
(3~54F) , HRfR I A v 7 A Y R SRS B A5 Il
PIARAT A RO, 3 O™ A BRI 2 . A, 4n
T S BAGHIEL SO B R A e AR FH 0 08 B 7 AR DG 7
PSSR I, AR A2 £ FH A B TR S
BBtk HAE A LSRR o £ . 2
R 20 O R SR 2T Ak IR 254 B R oY, 5
DAL PR DU FRHEAE 2 P REA G, A5

T ORGSR R SR IO S 2 W 5 136 53.14%, i T B
HE R 25 1) B 2 W (23.47%~28.19%) (BRE DT
4,2025) , AT figSe B TAEY R S b 5 A 8 R IR
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Fig. 8 PPI network of Polygonatum kingianum pericarp extracts-anti-inflammatory core targets
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Fig. 9 GO functional annotation results of anti-inflammation of Polygonatum kingianum pericarp extracts
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Fig. 10 KEGG signaling pathway enrichment analysis results
of anti-inflammation of Polygonatum kingianum pericarp
extracts
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Table 2 Signaling pathways for anti-inflammation of Polygonatum kingianum pericarp extracts (top 20)

LR

Alternative designation

(ERepilis
Signaling pathway

hsa05200
hsa05417
hsa05163
hsa04933
hsa01522
hsa05205
hsa05167
hsa01521
hsa05207
hsa05418
hsa05212
hsa05208
hsa05215
hsa05161
hsa04370
hsa05235
hsa04151
hsa04625
hsa05135
hsa04066

JEAE 1 % Pathways in cancer
B I AN Sk sk A A% AL Lipid and atherosclerosis
NE i ¢844 Human cytomegalovirus infection
BRI I A RE H 1) AGE-RAGE {5 51 % AGE-RAGE signaling pathway in diabetic complications
PN43-IEHT Endocrine resistance
JEAE 2 1 2R B Proteoglycans in cancer
I PG PRIRE AR S22 Kaposi sarcoma-associated herpesvirus infection
B MK RS2 ORI S R AT 1 57 9470 2457 EGFR tyrosine kinase inhibitor resistance
AL2FEUE—ZKIE Chemical carcinogenesis-receptor activation
WARTTYIR 11 53k FEAE AL Fluid shear stress and atherosclerosis
JHMIE Pancreatic cancer
fb2#80E—I6 PE 4 Chemical carcinogenesis-reactive oxygen species
HiF iS4 Prostate cancer
IR Hepatitis B
VEGF {55 518 I VEGF signaling pathway
JadE 1 PD-L1 23K I PD-1 K 4r 5538 4 PD-L1 expression and PD-1 checkpoint pathway in cancer
PI3K-Akt {5 % PI3K-Akt signaling pathway
CRIBEEE R Z IR (5 518 I C-type lectin receptor signaling pathway
R HR R AR B I Yersinia infection
HIF-1 1551 % HIF-1 signaling pathway
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Fig. 11 Disease-pathway-target-component-drug network
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