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Fermentation mechanism of Pinelliae Rhizoma (Banxiaqu) and fermentation
function of main dominant fungi
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Abstract: Objective To explore the natural solid-state fermentation mechanism of Pinelliae Rhizoma (Banxiaqu), Methods The
composition and main metabolic functions of fermentation fungi and bacteria were studied by culture and uncultured methods, and the
isolated strains of main dominant fungi were detected on the amylase and protease production by iodometry and spectrophotometry
respectively and observed by microscope on the destruction of calcium oxalate crystal. Results  Byssochlamys, Rhizopus, Aspergillus,
Millerozyma, Pseudomonas and Bacillus were involved in the fermentation of Pinelliae Rhizoma. The number of fungi increased
significantly during the fermentation, and the fungal diversity in the early and late stage was much higher than that in the vigorous
fermentation period. The fungal flora in the fermentative matrix during 40 h to 64 h were significantly different from other samples
(P < 0.01). Byssochlamys was the only dominant fungi species in samples from all stages of the fermentation process of Pinelliae
Rhizoma, and obviously inhibited the growth of Millerozyma, Rhizomucor and Aspergillus. The number and diversity of bacteria was
lower than that of the fungi, and the number had not increased obviously. Picrust functional prediction analysis showed that fungi in
Pinelliae Rhizoma fermentation were closely related to amino acid metabolism, glucose metabolism and nucleotide synthesis

metabolism. Fermentation by fungi strains showed that the Byssochlamys, not bacteria, was related to producing of a-mylase and the
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damage of calcium oxalate crystal. Conclusion Byssochlamys were the main dominant functional microorganisms in the fermentation

of Pinelliae Rhizoma, which were mainly contributed to the amylase activity and lower irritation of Banxiaqu.

Key words: Banxiaqu; fermentation mechanism; fungi; Byssochlamys; fermentation function; solid-state fermentation; iodometry;

amylase; protease; calcium oxalate; Rhizoupus; Aspergillus; Millerozyma; Pseudomonas; Bacillus; amino acid metabolism; glucose

metabolism; nucleotide metabolism
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fermentation of Pinelliae Rhizoma
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Fig. 1 Similarity of fungal flora in different fermentation

stages of Pinelliae Rhizoma
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Fig. 2 Composition of fungal flora in massa medicata fermentata and Pinelliae Rhizoma at different fermentation stages (A, B

and C are sample grouping numbers respectively)
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Fig. 4 Composition of bacteria flora in massa medicata fermentata and Pinelliae Rhizoma at different fermentation stages (A,

B and C are sample grouping numbers respectively)
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Fig. 9 Trend of number of microbes and enzyme activity

during fermentation of Pinelliae Rhizoma
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Table 2 Comparison of enzyme activities between pure and mixed fermentation of Pinelliae Rhizoma
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Table 3 Effect of Byssochlamys on degradation of calcium
oxalate during fermentation of Pinelliae Rhizoma

(determination of three random needle crystals at 400 times)
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P <0.01 vs same time fermented by medicated leaven
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