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Study on Microorganism Rapid Detection Technology and Risk Assessment of Chinese Herbal Medicines
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ABSTRACT: OBJECTIVE To investigate 11 kinds of Chinese herbal medicine(CHM) microorganism contamination and
assess potential risk, and establish the microorganism database of Chinese herbal medicine. METHODS The gene microarray
technology was used to describe microbiome communities in 11 kinds of Chinese herbal medicines. RESULTS A total of 174
species of microorganism were identified, which consisted of bacteria, fungi, and virus. Bacteria was the most dominant fraction,
which accounted for 75.29% of total microorganism. The microorganism database of CHM was initially established by sorting
and analyzing of the detection results of 174 species of microorganisms. The detection rate for Salmonella enterica, Yersinia spp.,
and Shigella spp. were 45.45% (5/11), 45.45% (5/11), and 36.36% (4/11), respectively. Several opportunistic pathogenic bacteria,
such as Klebsiella pneumoniae, Escherichia coli, Enterobacter cloacae and Pseudomonas aeruginosa were also detected. The
detection rates were 63.63%(7/11), 45.45%(5/11), 45.45%(5/11), and 9.09%(1/11), respectively. CONCLUSION This study
shows that CHM is contaminated by some microorganisms. Further research on risk assessment and microorganism database of
CHM should be carried out to provide traceability analysis of pathogens so as to ensure the safety and efficacy of CHM.
KEYWORDS: Chinese herbal medicine; microbial contamination database; risk assessment
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Tab. 1 Distribution of microorganisms in Chinese herbal
medicine
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Tab. 2 The results of Chinese herbal medicine microorganism
determination
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Tab.3 Control bacterial results of Chinese herbal medicine
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AR 4 s 17 Enterobacter sp. MGH 5, Enterobacter sp.
MGH 25, Enterobacter cloacae, Enterobacter
asburiae, Shigella flexneri, Pseudomonas
putida, Pseudomonas aeruginosa, Escherichia
coli, Pseudomonas sp. MOIL14HWKI12,
Salmonella enterica, Shigella sonnei, Yersinia
pestis, Pseudomonas mendocina, Yersinia

enterocolitica, Klebsiella pneumoniae,
Klebsiella oxytoca, Klebsiella sp. KCL-2

Sk R 12 Enterobacter sp. MGH 34, Enterobacter
cancerogenus, Enterobacter cloacae, Salmonella
enterica, Escherichia coli, Yersinia

enterocolitica, Pseudomonas sp. CF149,
Shigella  flexneri,  Citrobacter  freundii,
Klebsiella pneumoniae, Klebsiella oxytoca

A A s 7  Pseudomonas sp. CBZ-4, Pseudomonas
brassicacearum, Pseudomonas sp. 1ICMP
17674, Yersinia pestis, Salmonella enterica,

Escherichia coli, Klebsiella variicola
% id 1
% Liis 0 -

Escherichia  coli, Salmonella  enterica,
Citrobacter freundii, Yersinia enterocolitica,
Shigella flexneri, Yersinia pestis, Escherichia
fergusonii, Enterobacter sp. MGH 25,
Enterobacter cloacae, Enterobacter aerogenes,
Enterobacter sp. R4-368, Enterobacter asburiae,
Klebsiella pneumoniae, Klebsiella oxytoca,
Klebsiella sp. KCL-2

Pseudomonas sp. PAMC 25886, Escherichia
fergusonii, Yersinia pestis, Enterobacter sp.
MGH 16, Enterobacter sp. R4-368, Enterobacter
sp. BIDMC 26, Enterobacter asburiae,
Enterobacter cloacae, Klebsiella pneumoniae
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Pseudomonas fluorescens

Pseudomonas syringae, Pseudomonas sp.
MOIL14HWKI12, Pseudomonas sp. ICMP
17674, Enterobacter mori, Klebsiella pneumoniae

Pseudomonas sp. MOIL14HWK12,
Enterobacter cloacae, Klebsiella pneumoniae

Escherichia coli, Shigella boydii,
Pseudomonas putida, Salmonella enterica,
Pseudomonas mendocina, Enterobacter sp.
BIDMC 29, Klebsiella pneumoniae
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Tab. 4 The detection results of bacillus spp.

FEA FHAT
[EFN Bacillus subtilis
54 Bacillus subtilis, Bacillus sp. RP1137, Bacillus sp. 137,

Bacillus amyloliquefaciens, Bacillus cereus, Bacillus
megaterium, Bacillus clausii, Bacillus pumilus

L Bacillus sp. JGI 0001002-E22
W= Bacillus lehensis, Bacillus pumilus
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Tab. S Fungi and virus detection results of Chinese herbal medicines microbial

A i i
A5 Aspergillus ruber, Mucor velutinosus, ~ Enterobacteria phage Ike, Enterobacteria phage HK106
Spathaspora arborariae

AR Cryptococcus flavescens Leuconostoc phage phiLN25

A - Bacillus phage SPP1

%5 Aspergillus niger, Fusarium circinatum, —

Macrophomina phaseolina

G154 - Enterobacteria phage SfI, Klebsiella phage KP32, Salmonella phage SKML-39, Bacillus phage
Riggi, Enterobacteria phage HK225, Cronobacter phage ENT47670, Enterobacteria phage
HK630, Enterobacter phage PG7, Cronobacter phage ESP2949-1, Klebsiella phage
0507-KN2-1, Klebsiella phage F19, Klebsiella phage KP36, Cronobacter phage
vB_CskP_GAP227, Enterobacteria phage mEp237

LERTE Alternaria arborescens Heliothis virescens ascovirus 3a, Lepidopteran iteradensovirus 5
Wi Aspergillus ruber, Aspergillus oryzae  Shigella phage Sf6, Enterobacteria phage lambda
1 % - Enterobacteria phage RB16, Yersinia phage phiYeO3-12, Enterococcus phage IME-EFI,

Enterobacteria phage TLS, Klebsiella phage NTUH-K2044-K1-1, Cronobacter phage CRO,
Enterobacteria phage lambda, Salmonella phage FSL SP-076, Salmonella phage FSL SP-076,
Enterobacteria phage K30, Klebsiella phage 0507-KN2-1, Klebsiella phage 0507-KN2-1,
Salmonella phage SSUS, Lactococcus phage ul36, Enterobacteria phage SfI, Enterobacteria

phage HK225, Enterobacteria phage phi80, Klebsiella phage KP36
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