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Abstract

Objective: Using 16S rRNA and ITS high-throughput sequencing technology, analyze the microbial
population contaminated with five TCM decoction pieces. Methods: According to the 2025 edition
of the Chinese Pharmacopoeia, the control bacteria of five TCM decoction pieces, namely Plantaginis
semen, Chrysanthemi flos, Mori folium, Artemisiae scopariae Herba, and Curcumae radix, were exam-
ined. Mass spectrometry was used for identification, and 16S rRNA and ITS high-throughput se-
quencing techniques were used for sequencing to obtain information on the species composition,
species abundance, and community comparison of bacterial and fungal. Results: 1) Through mass
spectrometry identification, pathogenic bacteria such as Escherichia coli, Klebsiella, Bacillus, and
Cronobacter were detected in five TCM decoction pieces. Escherichia coli was detected in 1 batch of
Plantaginis semen, 1 batch of Mori folium, and 3 batches of Curcumae radix. 2) 16S rRNA and ITS
high-throughput sequencing detected a total of 435 genera and 296 species of bacteria in five TCM
decoction pieces. Among them, Bacillus was the dominant genus for Plantaginis semen and Chrysan-
themi flos, Sphingomonas was the dominant genus for Mori folium, Erwinia was the dominant genus
for Artemisiae scopariae Herba, and Erwinia and Escherichia were the dominant genera for Curcu-
mae radix. There are a total of 438 genera and 680 species of fungi. The dominant fungi in Curcumae
radix, Plantaginis semen, and Chrysanthemi flos are Aspergillus niger and Fusarium oxysporum,
while the dominant fungi in Mori folium and Artemisiae scopariae Herba are Aspergillus niger. Con-
clusion: The high-throughput sequencing method combined with traditional cultivation methods is
used to study the microbial diversity of traditional Chinese medicine decoction pieces, which has
guiding significance for the risk assessment and control of microbial contamination in decoction
pieces.
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w, ARBEY. AT, (AR L. . SMEEERNEm, MAEDERENENE
Ao BERIT PR SR e MR R XE AU, 12X FERRZ W BER, AT
A AEK LT . IRYE) R 8 25 IG5 HT 2020~2023 4E%F 44 Ffti 5 H X o 251K R A ) SR R o
DL K 2 RS R 250 RS e R SCHR[2]-[4], K803 e A BEAG HH R BT 98 20 P 25000 Bk 17 AR i
[ 24 84 2020 FRCESR R Ah, IE BRI — Lo BUR B - BEAN, R IR TS R o AR 2L,
DB BT B G B[] [6]. ELARHR MR B B FIRA, (E A R R R IR
REse bR, BEMAE AR RBAR . Fit, hnsseh20or ’smAEmissC L= 2,

(P Z5) 2020 AR T AR AEIIR AR Bk BEE AR BROR B A RE, AR SE e
Pk T BUR B S MR /0I5 e U E MR O, B Vitek e E DRI PP S5 50 AR BE 46 5E H Bk 1 245 e
P B AN E Y, RPN 2 28 RE SRS 1 B SR VAR B RO ME B FE 2 i 3 PR 42 i A
HH 24 Jo B 0 AT 5 T AT A ORI IS [7] e AR S0 oA e i A A T BES & OB BOR S e AR

DOI: 10.12677/pi.2026.153030 272 25


https://doi.org/10.12677/pi.2026.153030
http://creativecommons.org/licenses/by/4.0/

BEWR. ZER0 T FI. 3516 5 R 2O R IE Y, FEIE T 16S IRNA 5 ITS il B 5 H At 2
T 5 GG B R L B R BT AT, A T M B T TR R 25 B TS e L, B A AT R
AR B L bl S 2 R (R YR R S, BRI R AR F 2 4, AT 2
T SR

2. R 55%E

21 HRmER

ERTF BBR S0, HAE. eSS OIS R R 25100, — 3t 31 bk, fii&gw'5 N YJ01-YJ08.
B4 5 9 YCO1-YCO05. 4Rl T4 5y CQZ01-CQZ06. F M4 5> SY01-SY07. 2§ £ 4w 5 N JHO1-JHO5.
2GR B EARILEE 1.

Table 1. The basic situation of five TCM decoction pieces
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(321 Nlumina). T100PCR ¥ #&{% (35[H Bio-Rad). %41t Agilent5400 445 Hr X (ZFEIRFHEL A F]) . Qubit
Fluorometric Quantification (35[E Thermo Scientific). DYCP-32C B35 [lg K-V B ik A (AL i /s —A 28 )
Phusion® High-Fidelity PCR Master Mix with GC Buffer %% (3¢ E New England Biolabs). f§: Phusion® High-
Fidelity DNA polymerase (35[E New England Biolabs). 2% agarose gels (F5¥E biowest). PCR F=#p4ii{k, Uni-
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2.3 1BRE
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3.11. BERiESIE
FARHL 25 g5 AR JRES R GRS RS 4 i 1:10 PR, ERERHIREE 15 min.

312 KEZRFERE
HY 1:10 {0 10 mL $2F0 42 100 mL BRES K G REIAE: 7R3, KIER A . 5595 24h J 80 0.1 mL
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(5-GGACTACNNGGGTATCTAAT-3)5|#1%} 16SrRNA V3-V4 1] 45X 4T PCR ¥ 4%, 2/ ITS-1F-F (5-CTT-
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Table 2. Mass spectrometry identification results of five TCM decoction pieces
F 2. 5 MR ARAEMRIELEESR

Fr5il FE J& i
Foatt i I P78 N M) 7 N DA 770 =T E A N A 2 L e
WEAKEE AR A A
1 ZER T FRMER O MR WARCFAATE . BT WA
RN EE TP TR
B EE  CRRERRE. SN
T I PRVARAT B 40 AT B AT T AT
WEAKER R CHEAE. 2w
9 il Rz ER Bz R
SFRMER REZERATE . WACEAT R SRR NIRRT
EORZEAAT R AR 2 AT B JF R IE 2 f AT
& N T A B
ot I RIS BT AR IAT i AT IR AT i
WEMKEE  ERE AR
BHZER BNz B
’ R AT ER RIS
SRR HWAREE . BECEER
R EEE BRRECRRRE. EEACRIRE
Pt I S el 7% N N LV 77K |
. - ERAKEE iR A
SFRATERE REEZERAE . PORZEAT R BT RN
WEUATEE P T

DOI: 10.12677/pi.2026.153030

275 2598


https://doi.org/10.12677/pi.2026.153030

ESE

=

Pt I
RSN
ST
RO
T R
(EEN N

PN i7a N M) 7]
Jit ¢ Ve B AT < AT T 7 AT IR

fif) & A ST

BT FOREE AT

50 B AT
S L

4.2.16S rRNA SiEENFER

MRIE SIS RS, BT BRI A 2500 b i B8 VR S5 A0 i o (B 1), 7EZERT 7 rp 3k
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Figure 1. Relative abundance of bacteria at the genus level for five TCM decoction pieces
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Figure 2. Heatmap of bacterial at genus level for five TCM decoction pieces
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Figure 3. The Venn diagram of common or unique bacteria for five TCM decoction pieces
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Figure 4. The box plot of chaol index for bacteria of five TCM decoction pieces
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Figure 6. Relative abundance of fungal at the species level for five TCM decoction pieces
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Figure 10. Shannon index curve of fungal for five TCM decoction pieces
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