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®1 HEFEMHSERERSEFRDY
Table 1 Classification of probiotic organisms
Organism Infection potential

Lactobacillus
Lactococcus
Leuconostoc
Streptococcus
Enterococcus
Bifidobacterium

Saccharomyces

Mainly non-pathogens, some opportunistic infections (usually in immunocompromised patients)
Mainly non-pathogens

Mainly non-pathogens, some isolated cases of infection

Oral streptococci mainly non-pathogens (including Streptococcus thermophilus); some may cause opportunistic infections

Some strains are opportunistic pathogens with haemolytic activity and antibiotic resistance
Mainly non-pathogens, some isolated cases of human infection

Mainly non-pathogens, some isolated cases of human infection
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Safety of probiotics — A Review

Zhuoyang Zhang, Chang Liu, Xiaokui Guo

(Department of Microbiology and Parasitology, Shanghai Jiaotong University, School of Medicine, Shanghai 200025, China)

Abstract: Probiotics are live microorganisms. When they were administered in adequate amounts, they could have benefi-
cial effects on the host. They are generally applied in food fermentation, industrial lactic acid production and medical care.
With the appearance of commercial probiotics, more concerns were raised on the safety of probiotics. At present, there
were four aspects of safety concerns on probiotics: pathogenicity and infectivity; deleterious metabolic activities; exces-
sive immune response and potential gene transfer. Conventional toxicology and safety evaluation has limited value in the
safety assessment of probiotics used in marketing food and drugs nowadays. Instead, multidisciplinary approaches are
necessary for the systematical safety evaluation of probiotic strains. It may involve genomics, metabolismics, proteomics,
among others. The toxigenic metabolic activity should be considered especially. We reviewed recent developments and
research methods on the safety of probiotics. Safety evaluation of the lactic acid bacteria for human consumption must be
assessed by proposing criteria standards, guidelines and regulations, for better applications for consumers.
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