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Microbial Analysis of 
Commercial Aquaculture Probiotics 

Procured from India
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Categorization of Probiotics Based on Label Information 
of Microbial Content
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Mislabelling-Microbial Nomenclature
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Bacillus Lichenformis, B. Pumilis

Lactobacillus Sporogenes

Saccharomy cescerevisiae – 5g/500g

P. Pantotrophus, P. Acidilactici

Photo synthetic bacteria, Methanogenic bacteria, 

Sulphur utilising bacteria, Sulphur utilising yeast
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Microbial Qualitative Analysis of Selected 
Probiotics by Traditional Microbiology

Product 

code

Label Claim

Batch

Result of Microbiological Analysis

Microbial Composition
Concentration 

(CFU/g)

Number of 

isolates 

screened

Microorganisms present
Concentration 

(CFU/g)

13

Bacillus subtilis Rosell-

179
Not Mentioned

1 25 B. subtilis 4.5×108

Pediococuss acidilactici

MA18/5M
1 35 Could not revive stored culture

40 B. subtilis
1×105

1 43 B. subtilis 1.95×106

46

B. subtilis 7×108

1 34 B. subtilis 3.4×108

B.amyloliquefaciens 2×108

B.licheniformis 5×108

B.megaterium 5×108

B.pumilus 5×108

B.polymyxa 5×108

2 30 B. subtilis 2.72×108

Alkaligenes faecalis 1×109

Saccharomyces cerevisiae 1×108

Nitrobacter 2×104

Nitrosomonas 2×104
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Predominant microorganisms claimed on label are Bacillus spp.,
yeast, nitrifying bacteria, Thiobacillus spp., Lactobacillus spp.,
Aspargillus spp., Pediococcus spp.

Could not isolate nitrifying, denitrifying bacteria or Thiobacillus
spp. from any of the 21% products having the claim for these
organisms

26% of the probiotic products had counts lower than 109 cfu/g

Product code 46 claimed 10 different organisms, but only one strain
was present

Major 
Findings



 Detected presence of antimicrobial compound in two products (code:

50 & 51)

 Both products are from same manufacturer and claimed to contain

Lactobacillus and yeast; but found to have only yeast

 One of the product is a registered antibiotic-free aquaculture input

under Coastal Aquaculture Authority

Estimation of Antimicrobial Residue in Probiotics



Antimicrobial activity of product 

extracts  against Bacillus subtilis at pH 8

Sample:50

Sample:51

HPLC chromatograms of antimicrobial residue 

extracts from products 50 and 51



• 16S ribosomal RNA Amplicon Sequencing performed using
Illumina MiSeq platform for product with code number 13

Metagenomics workflow

Microbiome Analysis of Commercial Probiotics



• ClustalO

446988 raw 
reads

• UCHIME

282009 
Consensus 

Reads

• Uclust

253510 Pre-
processed 

Reads

1655 Total 
OTUs after 
Singleton 
removal



Species wise Distribution of OTUs

Uncultured organism, 
10.91%

Pediococcus acidilactici, 
0.30%

Bacillus subtilis, 
60.46%

Propionibacterium acne, 
6.84%

Unknown, 
17.49%

Others, 0.19%

Brevundimonas diminuta, 
3.73%

Other, 21.42%



Genus level taxonomic classification





1. Qualitative and quantitative evaluation of commercial probiotic products used for
shrimp farming in Andhra Pradesh, India

2. Microbial evaluation of commercial probiotics by Next Generation Sequencing

3. AMR of bacteria from commercial aquaculture probiotics, as revealed by phenotypic
and genotypic methods

4. Microbiome profiling of commercial probiotics treated shrimp aquaculture farms by
Next Generation Sequencing

5. Immune parameters of shrimp fed with commercial probiotics
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