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Study on the substance basis of ""property-taste-efficacy"'" of
Liquorice and Rhizoma chinensis based on supramolecular system
induced by weak bond
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Abstract: It is a common understanding that turbidity and precipitation of traditional Chinese medicine are
easy to occur in the process of decocting. At present, our research group found that the cause of "multi-phase of
traditional Chinese medicine decoction™ mainly came from the interaction between the effective components of
traditional Chinese medicine, especially the interaction of acid and base components. For example, the Liquorice
and Rhizoma chinensis was a supramolecular system formed by a large number of active components in the decoc-
tion (>30%), and could stably exist in the decoction system. In this study, the supramolecular part was extracted,
and the morphology of the supramolecular part was characterized by scanning electron microscopy and dynamic
light scattering. It was observed that the supramolecular particles were uniform in size and regular in shape. The
main components of supramolecular sites were identified by liquid mass spectrometry (LC-MS"). The results of
UV and IR spectra showed that the chemical components of Liquorice and Rhizoma chinensis in the co-decocting
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process collided with each other, and weak bonds were formed between the functional groups of the molecules,
which then induced the aggregation to form supramolecules. Thereafter, Through the diarrhea model of mice,
sensory evaluation and antibacterial activity evaluation found that Liquorice and Rhizoma chinensis decocted
together enhanced the antibacterial activity of Rhizoma, and compatibility "reconcile” Rhizoma "big bitter cold"
property compared with single decoction group and interval administration group. All animal experiments were
approved by the Animal Ethics Committee of Beijing University of Chinese Medicine, and the relevant regulations
of Beijing University of Chinese Medicine on experimental animals were strictly followed. In this study, supramo-
lecular chemistry method was used to preliminarily discuss the scientific connotation of "increasing efficiency and
decreasing toxicity" of Liquorice and Rhizoma chinensis combined decoction from three perspectives of "property,
efficacy and taste", and provide new ideas for the basic research of "reconcile" compatibility of Liquorice.
Key words: Liquorice; Rhizoma chinensis; molecular interaction; antibacterial effect; sensory evaluation
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Figure 1  Decoction images of the combination and single herbs.
A: Liquorice single decoction (RC); B: Herbal formula (RC-RG);
C: Rhizoma single decoction (RG)
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Figure 2 Morphological characterization of the herbal self-assembly. A: Tyndall effect images of herbal self-assembly (RC-RG SA); B:
Size distribution of RC-RG SA with polydispersity index (PDI) = 0.264; C: SEM images of RC-RG SA; D: Qualitative analysis of RC-RG
SA using LC; E: The LC-MS" of the self-assembly. (a) The molecular ion peak of berberine; (b) The molecular ion peak of glycyrrhizic acid
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Figure 3 A: The UV-vis absorption spectra of RC-RG SA, RC, RG; B: The FT-IR spectra of RC-RG SA, RC, RG
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Table 1  Analysis results of sensory evaluation

Group Bitter A more bitter Not bitter
RC 9 1 0
RC-RG 0 8 2
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Figure 4 Effect of Liquorice and Rhizoma chinensis on intestinal
coccobacillus flora group in mice. A: Normal control; B: RG; C:
RC/RG; D: RC-RG
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Table 2  Effect of glycyrrhiza-Rhizoma coptidis on diarrhea in mice (x = s, n = 6). RC/RG: Interval administration

Group Diarrhea rate/% Diarrhea index Incubation period of diarrhea/min Intestinal transport function/%
Normal control 0 0 — 61.59 £ 5.03
RG 48 + 10 0.77+£0.15 103.3 +37.6 70.81 +17.6
RC-RG 0 0 — 61.18 +6.75
RC/RG 26 + 16 0.28 +0.24 127.5+27.7 65.09 + 10.4




AR BT IR T R TR R IR RN & SR T A - 1907 -

A I RC
I RC-RG

Clearance rate

3.99 2,66
Concentration / g-mL"!

B

Figure 5 Antibacterial activity of RC-RG, RC. A: Inhibition rate of RC, RC-RG; B: Photographs of agar plates were treated by RC, RC-
RG; C-E: FESEM images of bacterial morphology of control, RC and RC-RG, respectively
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