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Formulation rules and main health functions of Panax ginseng health food
products based on data mining and network pharmacology
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School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To analyze the formulation principles of Renshen (Panax ginseng) health food products in the market using data
mining techniques and elucidate the mechanisms underlying P. ginseng’s health-promoting functions through network pharmacology.
Methods P ginseng health food information was collected from the Special Food Information Query Platform of State Administration
for Market Regulation and Yaozhi.com up to December 31, 2024. Formulation principles were analyzed via frequency statistics, cluster
analysis, and association rules. P. ginseng -related active ingredients were retrieved from TCMSP database, etc. and potential targets
were predicted using using Swiss Target Prediction respectively. Disease targets related to primary health functions were searched in
GeneCards database, etc. Target gene names were standardized using Uniprot database, and the key targets were screened via Venny
and String databases. Core targets were visualized via protein interaction network analysis depending on the degree value. Gene
ontology (GO) analysis and Kyoto encyclopedia of genes and genomes (KEGG) enrichment pathway were performed using David
database. Results A total of 951 P. ginseng health food products were included. Non-herbal ingredients (140) and herbal ingredients

(137) were identified. Among them, tonifying deficiency drugs are the main ones, which can be roughly divided into gi-tonifying,
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blood-tonifying, yin-tonifying and yang-tonifying. The nature of the drugs is mainly warm and mild, and the taste is mainly sweet.

Meanwhile, the attributed meridians mostly belonged to the five viscera, including kidney, liver, spleen, lung, heart. Capsules were the

most common dosage form, with fatigue relief and immunity enhancement as the top two functions. P. ginseng had 292 key targets and

10 core targets for alleviating physical fatigue; it also had 535 key targets and 10 core targets for enhancing immunity. P. ginseng

exerted the effects of alleviating physical fatigue and enhancing immunity through signal pathways such as phosphatidylinositol-3-

hydroxykinase (PI3K)/protein kinase B (Akt) and mitogen-activated protein kinase (MAPK). Conclusion The formulation principles

of market-available P. ginseng health food products were obtained through data mining and network pharmacology techniques, and the

potential targets and pathways for alleviating physical fatigue and enhancing immunity were preliminarily explored. These findings

provide ideas and reference value for the subsequent development of P. ginseng health food products.
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Fig. 3 Statistics on main health functions of health food products containing P. ginseng
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Table 3 Association rule analysis of raw materials in P.

ginseng health food products

T4 BRI DES DARRSEAN 54
Table 4 Association rule analysis of TCM raw materials

for relieving physical fatigue

Ja I IR it R BIEE%
ANz MieT 241 56.31 100
ANZ  BEE 137 32.01 100
ANz EBE 99 23.13 100
A& EFEE. MY 97 22.66 100
AN EEK 88 20.56 100
ANZ R 84 19.63 100
Az EE. MK 68 15.89 100
ANz gz 63 14.72 100

A& K. MRET 63 14.72 100
AN W MIiEF 60 14.02 100

AN thzg, Fie 48 11.21 100
A& IR 45 10.51 100

®5 AUMTHBRBENPHRR BN 5347
Tabke 5 Association rule analysis of TCM raw materials

for immune enhancement

J& Tt IR WE XEIE% BEE%
ANZ MRieT 404 42.48 100
AN WK 198 20.82 100
NS EBEE 165 17.35 100
ANZ JBH 142 14.93 100
NS K% 130 13.67 100
NS R 124 13.04 100
NS EEE. MKET 119 12.51 100
A& g 109 11.46 100
AZ WK, MiET 107 11.25 100
ANZ  HH 98 10.30 100

JE T I3 E KREE BIEE%
A& MRET 180 43.06 100
ANZ Hik 110 26.32 100
ANE K% 69 16.51 100
ANZ JBH 63 15.07 100
AZ  HEEK. MieT 61 14.59 100
A& RZ 56 13.40 100
ANZ Bl 55 13.16 100
ANZ B¥EE 54 12.92 100
AZ  HH 53 12.68 100
ANZ g 51 12.20 100
NS EEE. MIET 42 10.05 100

x6 ASEMHAEKRER

Table 6 Basic information of active components in P. ginseng

i 5 BT 2K 95 B3 % Bk
RS1 diop RS12 frutinone A

RS2 stigmasterol RS13 ginsenoside Rhz

RS3 B-sitosterol RS14 ginsenoside-Rhs_qt

RS4 inermin RS15 gomisin B

RSS5 kaempferol RS16 panaxadiol

RS6 chrysanthemaxanthin RS17 suchilactone

RS7 aposiopolamine RS18 alexandrin_qt

RSS8 celabenzine RS19 ginsenoside Rgs_qt

RS9 deoxyharringtonine RS20 fumarine

RS10 dianthramine RS21 2,6-dimethyl-3,7-octadiene-2,6-diol
RS11 arachidonate RS22 pyrrole-2-carboxaldehyde




FED 20256E87 $56% H 168  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 16 * 5899 -

£6 (&)
%5 DS TS JR I3 K
RS23 L-pantothenic acid RS68 morin
RS24 3,5-dimethyl-p-anisic acid RS69  berberine
RS25 cadin-4-en-10-ol RS70 rhein
RS26 (2)-5-[(1S,3R)-2,3-dimethyl-3-tricyclo[2.2.1.02,6]heptanyl]-2-methylpent-2-en-1-ol RS71 deoxyaconitine
RS27 anethole RS72 lignan
RS28 p-anisaldehyde RS73  baicalein
RS29 citronellal RS74  B-carotene
RS30 dibutyl phthalate RS75 butin
RS31 dihydroresveratrol RS76 astilbin
RS32 di-tert-butyl phthalate RS77 papaverine
RS33  protopine RS78 tanshinone I1a
RS34 ginsenoyne A RS79 sitosterol
RS35 ginsenoyne B RS80 bicuculline
RS36 ginsenoyne C RS81 arachidonic acid
RS37 ginsenoyne D RS82 isoengelitin
RS38 ginsenoyne E RS83  kushenin
RS39  (+)-maackiain RS84 dipterocarpol
RS40 (—)-maalioxide RS85  cryptotanshinone
RS41 sedanolide RS86 atropine
RS42  eupafolin RS87  baicalin
RS43  nicotinic acid RS88  calycosin
RS44  dimethyl capramide RS89  cycloartenol
RS45 paeonol RS90 ethyl linolenate
RS46 8-[(2R,3S)-3-heptyloxiran-2-ylJoct-1-en-4,6-diyn-3-ol RS91  smitilbin
RS47 panaxytriol RS92  stepholidine
RS48 patchouli alcohol RS93  phytosterol
RS49 putrescine RS94  icariin
RS50 ramalic acid RS95 ginsenoside F2
RS51 resveratrol RS96  vitamin-E
RS52 salicylate RS97 artemisinin
RS53  succinic acid RS98  yohimbine
RS54 (3EA4R)-3-(1,3-benzodioxol-5-ylmethylidene)-4-[(3,4-dimethoxyphenyl)methyl Joxolan-2-one | RS99  camptothecin
RS55  syringic acid RS100 carotenoid
RS56 2,4-diaminotoluene RS101 aristolochic acid A
RS57 trifolirhizin RS102 12-deoxywithastramonolide
RS58  vulgarin RS103 vinaginsenoside R2
RS59 B-santalol RS104 enhydrin
RS60 ginsenoside Rg3 RS105 ginsenoside Fi
RS61 ginsenoside RG1 RS106 ginsenoside Rf
RS62 ginsenoside CK RS107 ginsenoside RG2
RS63  20(S)-protopanaxatriol RS108 ginsenoside Ras
RS64 20(S)-protopanaxadiol RS109 ginsenoside Rhi
RS65 ginsenoside Rh; RS110 ginsenoside Rsi
RS66 quercetin RS111 20(R)-ginsenoside Rh;
RS67 hypaconitine RS112 20(R)-ginsenoside Rg2
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Fig. 6 Interaction map of active components in P. ginseng and target genes (A), Venn diagram of active components and

main health function targets (B), and PPI visualization maps of main health functions (C, I: relieving physical fatigue; I1:

contributing to immune enhancement)
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Fig. 7 GO functional analysis of P. ginseng key targets (top: relieving physical fatigue; bottom: contributing to immune

enhancement)
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Fig. 8 KEGG pathway analysis of P. ginseng key targets (left: relieving physical fatigue; right: contributing to immune

enhancement)
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