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Abstract: Decoction is a classical dosage form of traditional Chinese medicines. In the process of decocting,
various complex components produce physical interactions and chemical reactions, among which physical interac-
tions include van der Waals force, hydrogen bond, electrostatic interaction, z-7 stacking, etc., and chemical reac-
tions include Maillard reaction, oxidation reaction, hydrolysis reaction, degradation reaction, polymerization reac-
tion, etc. New substances and original ingredients from chemical reactions can be further activated. These effects
form the basis of particle formation in the broth. The sizes of the particles in decoctions range from nanoscale to
micron scale, mostly composed of polysaccharide, protein matrix, wrapped in water insoluble molecules, can
increase the dispersion of insoluble components and the stability of unstable components, as well as reduce the
volatile components and toxic components of volatile components, and ultimately achieve the purpose of efficient
absorption and toxicity reduction. From the angle of physical change and chemical reaction in the process of decoc-
tion, this paper expounds the formation mechanism of particles in decoction, expounds the research method of
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particles, analyzes the components in particles and the interaction between components, and then explains the phar-

macodynamic characteristics of traditional Chinese medicine decoction, which provides the foundation for the

modernization of Chinese decoction.

Key words: decoction; microparticle; self-assembly; physical interaction; chemical reaction
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Figure 1

Formation of protein-polysaccharide complexes in decoction. Two self-assembly modes of protein-polysaccharide complex in

the decoction were shown. 1: Natural protein-polysaccharide complexes exist in living native plants (Hedera helix L.); 2: Maillard reaction

may occur during decocting to further generate protein-polysaccharide complexes with different structures. The combination of physical

interaction and Maillard reaction leads to more complex chemical binding and more diverse particle types and forms in the decoction
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Figure 3 Chemical reaction procedures in decoctions. The reactions of 1: Hydrolysis reaction of aconitine™; 2: The acid base neutraliza-

tion reaction of berberine and glycyrrhizic acid®®; 3: The degradation reaction of saponin occurred®*"; 4: Degradation of salvianolic acid B

occurs®?; 5: The acid base neutralization reaction of berberine and baicalin®®”’; 6: The acid-base neutralization reaction of rhein and berberine!*”;
7: The acid-base neutralization reaction of glycyrrhizin acid and aconitine”; 8: Transformation of matrine and oxymatrine®™"; 9: A molecule
of baicalin and (CH,OH+CH,O) react with a molecule of ATI* to form the complex; 10: Two molecules of baicalin react with one molecule

of A" to form a 21 complex™
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