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Table 1 The program executed to replicate the
DNA fragment was adjusted according to the
following table (1)

Primers:
27f. 5'- GAGTTTGATCCTGGCTCAG -3'
1541r: 5’- AAGGAGGTGATCCAGCCGCA -3'

Steps Tempoerature Time Number of
(°C) cycles
Initial ,
denaturation % 3 1
Denaturation 94 45"
Annealing 58 60" 35
Elongation 72 90"
Final extension 72 10’ 1
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Table 2 PCR program for identifying pathogen genes

Step Temperature (°C) Time Number of cycles
Initial denaturation 95 5 min 1
Denaturation 94 1 min
Annealing 48-60 1 min 35
Elongation 72 1 min
Final extension 72 10 min 1
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Table 3 Primers specification to identify pathogen genes

Gene Product sequence (5°-3") Product size (bp) Reference
o E Gelatinase F: ACCCCGTATCATTGGTTT 419 [19]
9 R: ACGCATTGCTTTTCCATC
: F: AACAGATCCGCATGAATA 735
efaAm  Cellwalladnesion g o ATTTCATCATCTGATAGTA [19]
: F: GACAGACCCTCACGAATA
efaAg Cell wall adhesion R AGTTCATCATGCTGTAGTA 705 [19]
) F: AAAGTAGAATTAGATCCACAC
Ace Collagen adhesion R TCTATCACATTCGGTTGCG 350 [19]
oviM Cviolvsing F: CTGATGGAAAGAAGATAGTAT 742 [19]
y ytoly R: TGAGTTGGTCTGATTACATTT
: F: TGGATGATAGTGATAGGAAGT
CylA Cytolysine R: TCTACAGTAAATCTTTCGTCA S17 [19]
: F: ATTCCTACCTATGTTCTGTTA
CylB Cytolysine R: AATAAACTCTTCTTTTCCAAC 843 [19]
R Aggregation F: AAGAAAAAGAAGTAGACCAAC 1553 [19]
99 protein R: AAACGGCAAGACAAGTAAATA
= -3
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Fig 1 The results of the Tyrosine decarboxylase test: 1- shigella( positive ¢

ontrol strain) ,2- Klebsiella (positivec

ontrol strain), 3- Enterococcus( negative control strain) , 4-Pseudomonas aeruginosa (positive control strain), 5- L.
helveticus, 6- L. fermentum, 7- Enterobacter (negative c ontrol strain).
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Table 3 Antibiogram test results

Antibiatic | TET VAN K CP GM AM RIF
Bacteria

Lactobacillus fermentum | 43.5mm 26.5mm 0 0 O 11lmm 38.5mm 29mm

Lactobacillus. helveticus | 71mm 53mm 42mm 0 0 16mm 65.5mm 29mm

P:Penicillin, TET:Tetracycline, VAN:Vancomycin, K:Kanamycin, CP:Ciprofloxacin, GM:Gentamicin,
AM:Ampicillin, RIF:Rifampicin
The size of the sensitive inhibition zone > 15 mm
The size of the semi-sensitive inhibition zone = 11-15 mm
The size of the resistant inhibition zone < 10 mm
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3. Aggregation proteins
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1 2 3 45 6 7 8 9 10 11 12 13 14

Fig 2 (A). PCR gel electrophoresis image for efaa ¢, gelE, cylM and cylB genes. Lane 1: The molecular weight
marker (DNA ladder 1kb), lane 2: negative control, lane 3: E. faecalis PTCC1778 positive control strain for efaa ¢
gene, lane 4: Lactobacillus fermentum strain, lane 5: Lactobacillus helveticus strain, lane 6: E. faecalis PTCC1778
positive control strain for gelE gene, lane 7: Lactobacillus fermentum strain, lane 8: Lactobacillus helveticus strain,
lane 9: E. faecalis 1778 PTCC positive control strain for cylM gene, lane 10: Lactobacillus fermentum strain, lane

11: Lactobacillus helveticus strain, lane 12: E. faecalis 1778 PTCC positive control strain for CyIB gene, lane 13:
Lactobacillus fermentum strain, lane 14: Lactobacillus helveticus strain. (B). PCR gel electrophoresis image for efaa
fm gene. Lane 1: The molecular weight marker (DNA ladder 1kb), Lane 2: E. faecium positive control strain for the
efaa i, gene, lane 3: Lactobacillus fermentum strain, lane 4: Lactobacillus helveticus strain.
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The application of probiotic starter cultures in fermented products is expanding in different communities.
The genetic variation makes the effects of these bacteria different and unpredictable in different human
societies. Therefore, the safety control and evaluation of their non-pathogenicity is of great importance
and monitoring centers are required to closely monitor the safety of the bacteria used in food products.

In this study, two strains of Lactobacillus isolated from dairy products of Ardabil (Heyran mountain road
villages) and Khuzestan province (Behbahan city) in Iran were identified based on the biochemical and
molecular properties through sequence analysis of 16S rRNA gene. Then, their safety was examined
based on the international guidelines, especially the European Union standard. The two identified strains
included Lactobacillus fermentum (PTCC 1929) and Lactobacillus helveticus (PTCC 1930). The results
showed the lack of gelatinase enzyme, inability of blood hemolysis, inability of amino acids
decarboxylation and the lack of genes responsible for the invasive characteristics of pathogenic
microorganisms including gelE, efaAs,, efaAs . agg, ace, cylM, cylA, cylB. In addition, the results showed
the sensitivity of both isolates to Penicillin, Ampicillin, Rifampicin and Tetracycline, and their resistance
to Kanamycin and Ciprofloxacin. Lactobacillus fermentum was resistant to vancomycin, whereas
Lactobacillus helveticus was susceptible to it. Since cases of antibiotic resistance are inherent according
to scientific reports, the obtained results confirmed the potential application of these two isolated strains
as starter in the fermented dairy products. It also confirmed the necessity of using safety assessment
procedures for probiotic bacteria.
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