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Abstract: Objective To explore the material basis of “sweet” medicinal properties of Yuzhu (Polygonatum odoratum) based on the
sweet receptors to integrate “effective taste” and “taste” of traditional Chinese medicine (TCM), in order to provide a new perspective
for the research of material basis of medicinal properties in TCM. Methods The polysaccharides, saponins, and flavonoids were
selected as the screening objects for material basis of “sweet” medicinal properties of P. odoratum, to analyze the effects of them on
body weight, body temperature, food intake, water intake, stool water content and skin water content, activities of Na*, K*-ATPase and
Ca?", Mg?"-ATPase, mRNA expression levels of aquaporin aquaporin 1 (AQP1) and AQP3 of mice with “yin deficiency”, to determine
the material basis of “sweet” medicinal properties of P. odoratum from the perspective of “effective taste”. The standard of “five tastes”
of TCM was established based on typical sweet, bitter, pungent, sour and salty TCM. The Euclidene distance and projection area of
polysaccharides, saponins and flavones and “five tastes” of TCM were compared by electronic tongue technique and principal
component analysis (PCA). The medicinal substance of P. odoratum based on “taste” was determine. Finally, the same substances of

“sweet” medicinal properties based on “effective taste” and “taste” was selected as the material basis of “sweet” medicinal properties
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of P. odoratum, and to investigate its effect on glucagon-like peptide-1 (GLP-1) secretion. Molecular docking was conducted to
investigate the binding properties of “sweet” medicinal properties substances and sweet taste receptors, so as to reveal the relationship
between “effective taste”, “taste” and sweet taste receptors. Results Compared with the “yin deficiency” model group, the body
weight, food intake, water intake, stool moisture content and skin moisture content, activities of Na*, K*-ATPase and Ca?*, Mg?*-
ATPase, mRNA expression levels of AQP! and AQP3 of the mice in the polysaccharide and saponin groups were showed significant
callback effect (P < 0.05), while the callback effect of flavonoid group was not obvious. The results of the electronic tongue showed
that the Euclidean distance between polysaccharides, saponins and sweet TCMs were the smallest, while that of flavonoids and bitter
TCMs was the smallest; At the same time, saponins projected to the area of sweet TCMs, polysaccharides projected to the two areas of
pungent and sweet TCMs, and flavonoids projected to the areas of the bitter TCM area. Animal experiments further showed that
compared with the model group, saponins and polysaccharides could significantly promote the secretion of GLP-1 (P < 0.05).
Molecular docking results showed that the binding scores of saponins to mice and human sweet receptors were less than —7.0 kJ/mol.
Conclusion The saponins are the material basis of “sweet” medicinal basis of P. odoratum. Based on the sweet receptor integration

of the “effective taste” and “taste” of TCM can be used for the research on the material basis of medicinal properties of “sweet” TCM.
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Fig. 2 Effects of P. odoratum on body weight (A), body temperature (B), food intake (C), water intake (D), fecal moisture
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Fig. 4 Effects of P. odoratum on expression of AQPI and AQP3 mRNA of mice with yin deficiency (x+s,n=6)
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Fig. 5 Reliability analysis of taste recognition by electronic tongue
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Fig. 6 Analysis of material basis of “sweet” medicinal properties of P. odoratum
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A, B-binding diagrams of saponin and mTIR2 C, D-binding diagrams of saponin and mT1R3 E, F-binding diagrams of saponin and hTIR2 G, H-

binding diagrams of saponin and hTIR3
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Fig. 8 Docking diagrams of saponin of P. odoratum and sweet receptors
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