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Abstract: Objective To elucidate the intrinsic relationship between the structural characteristics of polysaccharides from yin-
nourishing traditional Chinese medicines (TCMs) and their biological effects through data mining and association analysis taking the
yin-nourishing TCMs and its polysaccharide components as the research object, thereby providing a scientific foundation for
interpreting their pharmacological properties and advancing the development and utilization of polysaccharides. Methods By
searching for the structure and biological effects of polysaccharides of yin-nourishing TCMs, the data on the molecular weight,
glycosidic bond types, monosaccharide composition, and bioactivity of these polysaccharides were compiled using Microsoft Excel

and correlation analysis was conducted using the Apriori algorithm in SPSS Modeler 18.0. Results Data mining revealed that the
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polysaccharides from yin-nourishing TCMs are primarily composed of glucose, mannose, and galactose linked by 1—4 and 1—6
glycosidic bonds, with their predominant biological effects including antioxidant activity, immune regulation, and hypoglycemic
effects. The correlation analysis further identified significant correlations between the molecular weight, glycosidic bond types, and
monosaccharide composition of these polysaccharides and their biological effects. Specifically, polysaccharides with a molecular
weight of less than 1 x 10* were most strongly associated with antioxidant activity, those with a molecular weight of 1 x 104—1 x 10°
were closely related to immune regulation, the 1—4 glycosidic bond type was closely related to anti-tumor and immune regulation
effects, and glucose was closely related to immune regulation effects. Conclusion Polysaccharides from yin-nourishing TCMs such
as Shihu (Dendrobii Caulis), Huangjing (Polygonati Rhizoma), Maidong (Ophiopogonis Radix) and Gougqizi (Lycii Fructus) are
critically associated with maintaining yin-fluid balance, promoting bodily fluid production, and enhancing immune function. The
relationship and regularity of polysaccharide structure characteristics and yin-nourishing effect can provide scientific basis for revealing
its medicinal properties, guiding clinical rational drug use, and discovering and creating new drugs.

Key words: yin-nourishing traditional Chinese medicine; polysaccharides; medicinal properties; data mining; correlation analysis;
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Fig. 1 Biological effects of polysaccharides from yin-
nourishing traditional Chinese medicines with frequency

greater than four
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Table 4 Statistics on biological effects of polysaccharides from yin-nourishing traditional Chinese medicines with different

glycosidic bond types
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<1Xx104 Fé I 1.38 >1X105 PWHOIME KRG 0.60
<1Xx10% T s 1.38 1X104~1X10° T s 1.58
<1X104 PO RSt 1.15 1X10%~1X%105 PrEMN 1.58
<1Xx104 Emidir 0.69 1X104~1X10° [ i 1.05
>1X10° Ei =R 14 2.20 1X104~1X10° WHMERS 0.88
>1X105 T s 1.40 1X104~1X10° WHLIME KRG 0.88
>1X10° e 1k 1.00 1X104~1X10° i 0.70
>1X10° PUAERE 0.80 1X104~1X10° P s 0.70
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Fig. 5 Chord plot of association rules of relative molecular weight of polysaccharide from yin-nourishing traditional Chinese

medicines related to biological effects
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Table 8 Association rules analysis of glucoside bonds of polysaccharide from yin-nourishing traditional Chinese medicines

related to biological effects

PEFEERA (RO AEMIRON RSO T+ PERET (HITD AR (50D T+
1—6 PrEMN 2.09 1-3 ERER RS 3.54
1—6 W G 1.75 1-3 WHLIME KRG 1.18
1—6 ki 1.40 1-3 WL RS 1.18
1—6 Frifig 1.40 1-3 R I b 1.18
1—4 Prifig 211 1-3 i fidys 1.18
1—4 W G 211 1-2 Eie=Nea 2.95
1—4 PrEMN 1.81 1-2 WL RS 1.77
1—4 WHMERR 1.20 1-2 ek L 1.77
1—4 £ 0.90 1-2 ERER RS 1.77
1—4 ki 0.90 1-2 PO RS 1.18

1-3 g 4.72
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Fig. 6 Chord plot of association rules of glucoside bonds of polysaccharide from yin-nourishing traditional Chinese

medicines related to biological effects
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Table 9 Association rules analysis of monosaccharide composition of polysaccharide from yin-nourishing traditional

Chinese medicines related to biological effects

PR (BT EMIRN R0 Tt FUREH R CRTTD AN R T PR
B 2= A E=NEa 2.79 FFLPE E/E=Nta 2.73
B2k RER RS 1.40 7L L RER RS 2.05
kb T g 2.73 FFLPE 111k 1.37
kb E=NEa 2.39 SN WAL R4 1.03
kb 5 3111k 2.05 FFLPE HihoE 1.03
CikL £ 1.71 Bz A EE=R e 3.32
CikL WAL L R 1.37 BTz A L RER RS 2.77
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Fig. 7 Chord plot of association rules of monosaccharide composition of polysaccharide from yin-nourishing traditional

Chinese medicines related to biological effects
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