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Abstract

According to the World Health Organization, viable probiotics could have health effects.
However, in recent years, many benefits have been observed through application of inactive and non-
viable cells of microbes or their metabolites. Therefore, probiotics could be defined as viable, inactive, or
non-viable microbial cells or cell extracts that have beneficial health effects on the host. Based on the
proposed terminology, probiotics are divided into three categories: real probiotics, pseudo-probiotics, and
ghost probiotics. This article reviewed the beneficial effects and underlying mechanisms of inactive and
non-viable microbial cells on the host. Also in this article, new proposed terms are described based on the
nature of the cell or active ingredient so that it could cover all aspects of the microbial cell (viable, non-

viable, inactive, and cell extract).
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1. Saccharomyces

2. Bacillus

3. Enterpococcus

4. Propionibacterium

5. Leuconostoc

6. Akkermansia

7. Streptococcus

8. World Health Organization

9. Food and Agriculture Organization of the United Nations (FAO)
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4. Natural killer (NK) cells
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1. B. coagulans, B. subtilis,
2. B. licheniformis
3. B. clausii
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1. Staphylococcus aureus
2. Enterococcus faecium
3. Shigella flexneri

4. Camphylobacter jejuni
5. Heliobacter pylori

6. B. polyfermenticus

7. B. subtilis var.natto

8. Candida albicans
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1. Lactobacillus paracasei
2. Enterococcus faecalis
3. Lactobacillus brevis
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1. Bacillus animalis

2. Lactobacillus helveticus

3. Streptococcus thermophilus
4. Lactobacillus bulgaricus
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1. B. subtilis

2. B. licheniformis
3. B. clausii

4. Post probiotic
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