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Viable Bacteria Content and Gene Safety Analysis of Bifidobacterium Microbial Products

ZHENG Xiaoling', WANG Yinhuan', CHEN Junhao', QIAN Ling', CAO Wei', WU Xin', LI Jue',
GONG Wanzi’ , QTANJ ing3 * (1. NMPA Key Laboratory for Testing and Risk Warning of Pharmaceutical Microbiology , Key Labora-
tory of Drug Contacting Materials Quality Conirol of Zhejiang Provincial, Zhejiang Institute for Food and Drug Control, Hangzhou
310004, China; 2. China Pharmaceutical University, Nanjing 211198, China; 3. Zhejiang Center for Drug and Cosmetic Evaluation ,
Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To investigate the influencing factors and test methods of viable bacterial count in probiotic products of
nature Bifidobacterium, and provide reference and suggestions for improving the quality control of such products. METHODS The
effects of storage temperature and viable count determination method on viable count were studied, and the pretreatment methods and
diluent composition were optimized, and the drug resistance genes and virulence genes of 11 strains contained in four products were
analyzed by whole genome sequencing and functional genomics analysis. RESULTS The results showed that temperature had a great
influence on the results of viable bacteria count of Bifidobacteria products, and the optimized method of live bacteria count could
effectively improve the count results. Several strains of live bacteria products contained drug resistance genes and virulence genes.
CONCLUSION 1t is suggested that we should pay attention to the influence of temperature on products in production storage and
circulation. The count method of live bacteria can consider the characteristics of strains and production technology, and optimize the
influencing factors such as pre-treatment and diluent. And there is a need for systematic safety assessment of all strains involved in
commercially live bacteria product.

KEY WORDS: Bifidobacterium; viable bacterial count; drug resistance gene; virulence gene; live bacteria product
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Tab.1 Count results of 8 strains at different stroage temperatures
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Results of storage at Results of storage at

Dosage form Bacteria
15-30 C/CFU - g~! 2-8°C/CFU - g~!
Live Bifidobacterium Preparation, Oral Bifidobacterium adolesc-entis 3.0x107 1.6 x10°
Combined Bifidobacterium, Lactobacillus, Enterococcus and Bacillus cereus Tablets, Live Bifidobacterium infantis 2.0x107 5.3x108
Enterococcus faecalis 4.0 x10° 2.7 %107
Lactobacillus acidophilus 1.0 x107 2.1x108
Bacillus cereus 6.0 x10° 7.9 x10°
Live Combined Bifidobacterium , Lactobacillus and Enterococcus Capsules, Oral Bifidobacterium longum 1.0x10° 2.1x10°
Enterococcus faecalis 1.5 x10° 1.6 x10°
Lactobacillus acidophilus 1.6 x108 2.1x108

T P I RAER 0 6 L7 i I R 1B R P2

Note: the values in the table are the average of the live bacterial count results of six batches of products.
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Tab.2 Count results of 8 strains under different methods
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Dosage form

Results of standard

method/CFU -« g !

Results of optimization
Bacteria .
method/CFU - g ~!

Live Bifidobacterium Preparation, Oral

Combined Bifidobacterium, Lactobacillus, Enterococcus and Bacillus cereus Tablets, Live

Live Combined Bifidobacterium , Lactobacillus and Enterococcus Capsules, Oral

Bifidobacterium adoles-centis 1.6 x10° 1.4 x10°
Bifidobacterium infantis 5.3x108 1.0 x10°
Enterococcus faecalis 2.7 x107 4.3 x107
Lactobacillus acidophilus 2.1x108 4.5 x108
Bacillus cereus 7.9 x10° 2.5 %107
Bifidobacterium longum 2.1x100 3.1x10°
Enterococcus faecalis 1.6 x10° 2.5x10°
Lactobacillus acidophilus 2.1x108 3.3x108
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Tab.3 Drug resistance gene results of 8 strains
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Types of drug resistance genes Drug resistance gene

Source

Tetracyclines resistance tetW
Mupirocin resistance ileS
Rifampin resistance rpoB
Fluoroquinolone resistance EmeA efrA .efrB
Lincosamides resistance IsaA
Diaminopyrimidine resistance dfrE

vanZF wanYA .vanSA .vanRA

Glycopeptide resistance

Bifidobacterium adoles-centis Bifidobacterium infantis 2 strains of Bifidobacterium longum
Bifidobacterium adoles-ceniis \Bifidobacterium infantis 2 strains of Bifidobacterium longum
Bifidobacterium adoles-centis Bifidobacterium infantis 2 strains of Bifidobacterium longum
3 strains of Enterococcus faecalis
3 strains of Enterococcus faecalis
3 strains of Enterococcus faecalis

Bacillus cereus

Phosphonomycin resistance FosB Bacillus cereus
Cephalosporins resistance Bel Bacillus cereus
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Tab.4 Virulence gene results of 8 strains

Coding gene function

Virulence gene

Source

Immune inhibitor inhA
Hemolysin alo .hblIA hbIC .hblD
Enterotoxin nheA .nheB .nheC
Cytotoxin cytK
Exoenzyme EF3023

EFO818
Fibrinogen binding protein Jssl

S3s2

553

bopD
Capsule polysacharides cpsA .cpsB

cpsC .cpsD (cpsE cpsF
cpsG .cpsH (cpsl \cps]

Bacillus cereus
Bacillus cereus
Bacillus cereus
Bacillus cereus
3 strains of Enterococcus faecalis
1 strain of Enterococcus faecalis
3 strains of Enterococcus faecalis
1 strain of Enterococcus faecalis
2 strains of Enterococcus faecalis
3 strains of Enterococcus faecalis
3 strains of Enterococcus faecalis

1 strain of Enterococcus faecalis

cpsK
Endocarditis antigen efaA 3 strains of Enterococcus faecalis
Quorum sensing SsrA fsrB 1 strain of Enterococcus faecalis
fsrC 3 strains of Enterococcus faecalis
Gelatinase gelE 3 strains of Enterococcus faecalis
Serine protease sprk 3 strains of Enterococcus faecalis
Adhesion srtC .ebpA .ebpB .ebpC 3 strains of Enterococcus faecalis
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