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Rapid identification of microbial contamination for 3 kinds of Chinese
medicinal herbs based on the matrix assisted laser analytical ionization
time of flight mass spectrometry

BAI Wen-J ing*, LIU Xing-Guo, TIAN Ni-Na, ZHOU Bin, LIU Li

(Lanzhou Institute for Food and Drug Control, Lanzhou 730050, China)

ABSTRACT: Objective To quickly identify the related contamination bacteria of nine batches of Chinese
medicinal materials by matrix assisted laser analytical ionization time of flight mass spectrometry(MALDI-TOF-MS),
and investigate its microbial pollution situation. Methods The isolated colonies were identified in reference
according to the 2015 edition of the Chinese Pharmacopoeia (Vol. 4) in combination with MALDI-TOF-MS. Results
The 1gTAMC (total aerobic microbial count) and IgTYMC (total yeasts and molds count) of Glycyrrhizae radix et
rhizoma, Astragali Radix and Codonopsis radix were 4.91-7.04 and 1.0-4.11 respectively, while the 1gTB (total
thermophilic bacteria count) was 1.48-2.65. Besides, the numerical decline percentage of ISTAMC was above 50%
after heat treatment at 100°C for 30 min. The identification results showed that the most probable contamination was
Pantoea agglomerans, Bacillus simplex and Bacillus licheniformis. Conclusions The contaminated microorganisms

in the medicinal materials of Glycyrrhizae radix et rhizoma, Astragali Radix and Codonopsis radix are mostly
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Pantoea agglomerans and Bacillus, and targeted and effective treatment methods can be adopted in the later

medicinal material processing links to avoid adverse effects caused by the original medicinal materials.

KEY WORDS: microbial contamination; matrix assisted laser analytical ionization time of flight mass

spectrometry; Glycyrrhizae radix et rhizoma; Astragali Radix; Codonopsis radix
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Table 1 Source and serial information of medicinal materials
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Table 2 Results for samples corresponding to TAMC, 1gTAMC,

TB, IgTB
FEfh G /(TCAF%/(;) leTAMC C;]é o IETB
GC-1 1.4x10° 6.14 0 /
GC-2 4.2x10° 6.62 95 1.98
GC-3 1.1x10’ 7.04 30 1.48
HQ-1 4.2x10° 5.62 415 2.62
HQ-2 4.0x10° 5.60 395 2.60
HQ-3 9.8x10° 5.99 445 2.65
DS-1 2.3x10° 5.36 0 /
DS-2 8.1x10* 491 95 1.98
DS-3 5.4x10° 5.73 30 1.48
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Table 3 Results for samples corresponding to TYMC, IgTYMC
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GC-2 <10 /
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HQ-3 10 1.00
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DS-2 1.2x10? 2.10
DS-3 40 1.60
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Fig.1 Percentage of ISTAMC decline after treatedat 100 °C
for 30 min
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Table 4 Identification results of the MALDI-TOF-MS
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Fig.2 Statistics of identification result
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Table 5 Identification results of the MALDI-TOF-MS
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GC-3 /
HQ-1 fa] BAZEFRUFF B4 Bacillus simplex
HQ-2 I FE ZE AT Bacillus cereus
HQ-3 /

fRi B ZETAT & Bacillus simplex. HiAK ZEFAT 5

Ds-1 Bacillus licheniformis.
DS-2 A 2 #94F I Bacillus licheniformis
DS-1 A 2E AT B Bacillus licheniformis
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Fig.3 Statistical results of identification of Thermophilic bacteria
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