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Research on Microbial Contamination of 14 Kinds of Mold-prone TCM Decoction Pieces and the Diversity

of Fungi on the Surface

WANG Yan', ZHANG Hong”, DUAN Hexiang”, LIU Xuping'?* , LIU Weide’" (1. Jiangxi University of Chinese Medi-
cine, Nanchang 330004, China; 2. Jiangxi Institute for Drug Conirol, NMPA Key Laboratory of Quality Evaluation of Traditional Chinese
Patent Medicine, Jiangxi Province Engineering Research Center of Drug and Medical Device Quality, Nanchang 330029, China)

ABSTRACT: OBJECTIVE To evaluate the microbial contamination levels of 14 kinds of mold — prone TCM decoction pieces
and the diversity of fungi on the surface. METHODS The total aerobic microbial count (TAMC) , total yeasts and molds count
(TYMC) , heat-resistant microbial count (HRMC) , and three types of control bacteria of mold-prone TCM decoction pieces were
analyzed by referring the Chinese Pharmacopoeia 2020 Edition Volume IV 1108 microbiological limit test method. Furthermore,
the fungi on the surface were cultivated using the plate method, and the single strain was isolated by the top purification method
which was further identified by colony morphology and molecular identification. RESULTS  The results showed that TAMC of
sample ranged 250 —2.45 x 10° ¢fu + g~', TYMC ranged 5 —= 6.6 x 10° ¢fu - g~', and HRMC ranged 0 - 30 cfu + g~'. The
remaining samples of cholesterol-resistant progestin-negative bacteria did not reach 1 x 10* c¢fu + g~ , with the exception of one
batch of Polygalae Radix and one batch of Glycyrrhizae Radix et Rhizoma. Although only one batch of Citri Reticulatae Pericarpi-
um tested Escherichia coli and no Salmonella was detected in all samples, significant conditional pathogenic bacteria such as
Enterobacter cloacae, Klebsiella pneumoniae, and Cronobacter sakazakii were found in the control bacterial examination items. ITS
sequence sequencing comparison identified 106 strains in total, grouped into 16 genera, with Aspergillus, Penicillium, and
Cladosporium accounting for 31% , 18% , and 17% , respectively, of the major bacteria. Among the genus Aspergillus, 11
strains of A. niger, 7 strains of A. flavus, 2 strains of A. fumigatus, and 1 strain of A. miscellaneous were isolated as pathogenic
fungi. CONCLUSION It can provide early risk warning for its potential fungi toxins contamination through research on
microbial pollution and surface fungi diversity.

KEY WORDS: mold-prone TCM decoction piece; microbe contamination; molecular identification; fungal diversity
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Tab.1 Sample information of 14 kinds of mold-prone TCM decoction pieces

Samples Number Medicinal parts Sources (in Chinese )
Polygalae Radix YZT1 Roots Shanxi ( 11]74)
Morindae Officinalis Radix BITI Roots Guangdong( ] 4%)
Polygonati Odorati Rhizoma YZ1-3 Rhizomes Hunan (#175)
Angelicae Pubescentis Radix DH1-3 Roots Hubei (#dt)
Polygoni Cuspidati Rhizoma et Radix HZ1 Roots and rhizomes Jiangxi (VL.7%)
Glycyrrhizae Radix et Rhizoma GC1-3 Roots and rhizomes Inner Mongolia( 52 17)
Sterculiae Lychnophorae Semen PDH1 Seeds Guangxi( ] 74)
Arecae Semen BL1-6 Seeds Hainan (V67 )
Coicis Semen YR1-5 Seeds Guizhou , Yunnan ( $3 1 . = 7)
Citri Reticulatae Pericarpium CP1 Peels Jiangxi (7L.7G)
Spatholobi Caulis JXT1 Stems Guangxi (] 75)
Isatidis Folium DQY1-3 Leaves Jiangsu (VT 75)
Scorpio QX1 Whole worm Shandong ( 11178)
Mume Flos MH1 Buds Anhui (‘“Z#0)
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Officinalis Radix; YZ — Polygonati Odorati Rhizoma; DH - Angelicae Pubescentis
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Isatidis Folium; QX - Scorpio; MH — Mume Flos.
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Fig. 1 Microbial quantity of 14 kinds of mold-prone TCM de-
coction pieces
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Fig.2 Microbial quantity of 6 types of mold-prone TCM decoc-
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Al,A2 — Mucor circinelloides ; B1 ,B2-Aspergillus flavus; C1,C2 — Aspergillus fumigatus; D1,D2 — Aspergillus pseudoglaucus.
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Fig.3 Morphological and microscopic characteristics of surface fungi colonies of 14 kinds of mold-prone TCM decoction pieces ( Part)
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Note: The branch colors indicate the genus, and the circle colors indicate its corresponding family.
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Fig. 4 Construction of phylogenetic tree of surface fungi based on ITS sequences by NJ method
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