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ABSTRACT

EETELI LG E Many local dairy products in Iran contain lactic acid bacteria. The aim of this study was to isolate and
identify Lactobacillus brevis from the cottage cheese made in Bazoft city using biochemical and molecular methods and

investigate its antimicrobial properties in vitro.

In this study, ten local Bazoft city cheese samples were collected. After transferring to the Lab,
serial dilution was obtained at 10® CFU/mL and cultured in MRS medium. Then bacilli and gram-positive bacteria were
isolated and identified by biochemical methods. The identified Lactobacillus brevis genome was extracted and then
amplified using polymerase chain reaction (PCR) to confirm the isolated strain. Finally, the PCR product was sent to Sinaclon
for sequencing. The antimicrobial properties of Lactobacillus brevis supernatant were evaluated using the disk and well
diffusion method against Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, Pseudomonas aeruginosa, and
Enterococcus faecalis. Antibiotic susceptibility was also assessed by the CLSI standard method.

m Six species of Lactobacillus were identified from cottage cheese samples. Selected L. brevis showed good
antimicrobial potency against five pathogenic bacteria. It showed the highest inhibitory effect against S. typhimurium during
the well diffusion method with a mean diameter of growth inhibition zone of 19 mm and the least inhibitory effect against
E. faecalis during the disc method with a growth inhibition zone diameter of 9 mm. It was also resistant to the antibiotics
Vancomycin and Gentamicin, intermediate susceptible to Kanamycin and Nalidixic acid, and susceptible to Erythromycin,
Tetracycline, Ampicillin, and Chloramphenicol.

Isolated L. brevis strain from the local Bazoft cheese has a good antimicrobial ability. By performing extra in
vitro and in vivo tests, this native strain can be used more in medicines and the food industry.

Lactobacillus brevis, Pathogenic bacteria, Antibiotic resistance, Local cheese
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1. Introduction

Fermented dairy products are a good source for complex microbial ecosystem than other dairy
isolating microorganisms (1, 2). Cottage cheeses made products (3). Cheese traditionally produced from raw
from raw milk have a high genetic diversity and a more milk has a variety of genus, species, and native
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microbial flora of the milk used in the preparation
process (4). Cheese is produced due to the coagulation
of casein by the renin enzyme or similar enzymes in the
presence of lactic acid produced by microorganisms (5).
Lactic acid bacteria that become part of the
predominant microbial flora during the cottage cheese
ripening (after one month) are often from the
facultatively heterofermentative Lactobacilli (FHL) (6).
Lactic acid bacteria are dietary supplements known for
their fermentability and health and nutritional benefits.
For this reason, they have beneficial effects on the host
and help balance the microbial flora of the intestine,
such as Lactobacillus (7).

Lactobacilli are a type of lactic acid bacteria
considered safe bacteria. These bacteria are gram-
positive, non-spores, catalase-negative, and are
usually immobile (8). Lactobacilli have potent
antagonistic activity against many microorganisms,
including food spoilage organisms and pathogens. The
production of secondary metabolites, lactic acid, and
the resulting decrease in pH are the main factors in
food preservation. In addition, some strains can help
preserve fermented foods producing other inhibitors,
such as bacteriocins (9). Lactobacilli produce various
compounds such as Hydrogen peroxide and organic
acids during lactic fermentation that can have
inhibitory effects on many microorganisms (10). Due
to increasing antibiotic resistance and side effects of
chemical drugs, using alternative therapies is essential
(11). These bacteria and their metabolites can be used
therapeutically (12). Studies confirm the positive role
of lactic acid bacteria in inhibiting pathogens (13, 14).

Due to its long-term use in various food products
that are traditionally fermented, Lactobacillus brevis,
as an essential member of the genus Lactobacillus, has
a GRAS (generally recognized as safe) status that is
isolated from milk, cheese, mouth, and
gastrointestinal tract (15). The aim of this study was to
isolate L. brevis from cottage cheese of Bazoft,
Chaharmahal and Bakhtiari Province, Iran, and
investigate its antibiotic resistance and antimicrobial
ability of supernatant (culture supernatant) on
pathogenic bacterial strains.

2. Materials and Methods

Sampling

In this study, 10 samples of cottage cheese were
randomly collected from rural areas of Bazoft,
Chaharmahal and Bakhtiari Province, Iran. The
samples were transferred to the microbiology
laboratory of Islamic Azad University Shahrekord
Branch under cold conditions and kept at 4°C until the
beginning of the experiment.

Sample Preparation and Initial Culture
Serial dilution of samples in sterile physiological
solution was obtained at 10 (16). Then, for initial
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isolation, 1 ml of each cottage cheese sample was
added to 9 mL of MRS broth (Merck, Germany) (de
MAN, ROGOSA, and SHARPE). The samples were
placed in an anaerobic jar for 24-48 hours at 37°C.
Then, to obtain a single colony from the samples, the
streak plate method was performed using a sterile
inoculation needle on MRS agar and incubated for 37-
48 hours at 37°C (17).

Morphological Study
First, Gram's method was performed for each colony,
and then they were examined and recorded using an
optical microscope at 100x magnification (18).

Biochemical Properties Investigation
Oxidase, catalase, motion, indole, endospore, and
H2S tests were used to identify Lactobacillus. Also, the
ability to grow at 15 and 45°C after 48 hours was
evaluated (19, 20).

Carbohydrate's Fermentation

A Carbohydrate-free MRS medium was used for this
purpose. Nine mL of MRS broth medium containing one
percent of the desired carbohydrates (Arabinose,
cellobiose, Melezitose, Melibiose, Raffinose, Ribose,
and Sucrose) and phenol-red reagent were added to
each test tube. Then one mL of the desired bacteria (10’
CFU/mL) was inoculated into each tube and incubated
for 48 hours at 37°C. Turning the red color of the
environment to yellow means consuming the desired
sugar. The results of carbohydrate fermentation were
compared with the standard table of Bergey's Manual
of Systematic Bacteriology after the experiment (21).

Molecular Identification and Sequencing

Polymerase chain reaction (PCR) was used to
identify and confirm the bacteria by molecular
method. For this purpose, DNA was first extracted
from the bacterial sample according to the protocol of
the DNA extraction kit (Sinaclon, Iran). The extracted
sample was used as a template for the PCR reaction.
Sequence  (5'-CTCAAAACTAAACAAAGTTTC-3') as
forward primer and sequence (5'-CTTGTACACACC
GCCCGTCA-3') as reverse primer were used (22). PCR
reaction in 25 pL volume including 12.5 uL PCR buffer
with 10 times density, 25 uM forward and reversed
primer 0.5 pL each, 1 puL of 50 mM Magnesium
chloride, 4 pL of 1.25 mM of dNTPs, 2.5 units of Taq
DNA Polymerase enzyme, and 4 uL of extracted DNA,
was performed. Reaction in a thermal cycler
(FlexCycler2, Germany) with temperature conditions
of 5 minutes, denaturation at 95°C and then 30 cycles
including denaturation at 95°C for 1 minute, annealing
at 55°C for 1 minute, extension at 72°C for 1 minute
and final extension at 72°C for 10 minutes was
performed. The product was electrophoresed in 1%
agarose gel and then examined on gel doc (AzmacCell,
Iran). Finally, the PCR product was sent to Sinaclon,
Iran, for sequencing.
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Evaluation of Antimicrobial Properties of
Lactobacillus brevis

Preparation of Supernatant

Purified Lactobacillus brevis was cultured on MRS

broth and was incubated under anaerobic conditions
at 37°C to obtain turbidity of 0.5 McFarland. Then, to
prepare the supernatant, the selected culture of
Lactobacillus brevis was centrifuged at 4000 rpm for 4
minutes, and then the supernatant was filtered using
a 0.22-micron filter (23).

Preparation of Pathogenic Bacteria

Five strains of pathogenic bacteria, including
Escherichia coli (ATCC 2592), Staphylococcus aureus
(ATCC 25923), Salmonella typhimurium (ATCC 14028),
Pseudomonas aeruginosa (ATCC 27853), and
Enterococcus faecalis (ATCC 29212), were obtained
from Pasteur Institute of Iran and cultured in Nutrient
broth. Then they were used with turbidity equivalent
to 0.5 McFarland (24).

Antimicrobial Activity
Mueller-Hinton agar (MHA) (Merck, Germany)
medium was used to evaluate the antimicrobial
activity of L. brevis. For this purpose, two agar well and
disk diffusion methods were used. In both methods,
the MRS Agar plate was a positive control for L. brevis
growth (25, 26).

Disk Diffusion Method

The 6 mm diameter paper disks (Padtan Teb, Iran)
were soaked in Lactobacillus brevis supernatant for 5
minutes, then placed at 37°C to dry completely.
Selected pathogenic bacteria cultured in Nutrient
broth (Liofilchem, Italy) McFarland 0.5 were cultured
on Mueller-Hinton agar plate using a swab. The disk
impregnated with L. brevis supernatant was then
placed on the surface of the Mueller-Hinton agar
medium. After 24 hours of incubation at 37°C, the
inhibitory zone diameter was measured (25).

Agar Well Diffusion Method

During this method, the suspension of pathogenic
bacteria in nutrient broth medium (0.5 McFarland)
was cultured on Mueller-Hinton agar medium with a
sterile swab. Then, wells were made on the medium
using a sterile Pasteur pipette, and 30 uL of L. brevis
supernatant was poured into the wells. After drying,
the plates were incubated in a 37°C incubator for 24
hours. Then inhibition zone diameter created by L.
brevis against each pathogenic bacterium was
measured (26).

Antibiotic Resistance

In this study, antibiotics Vancomycin (30 ug),
Kanamycin (30 pg), Gentamicin (10 pg), Nalidixic acid
(30 pg), Ampicillin (10 pg), Erythromycin (25 pg),
Tetracycline (30 pg) (Padtan Teb, Iran) were used. To
evaluate the resistance of L. brevis to the mentioned
antibiotics, first, the desired strain with a density of
0.5 McFarland was cultured on MRS Agar medium.
Then antibiotic discs with a specific density at a
distance of 4 cm were placed on the plate surface. The
plate was then incubated for 24 hours at 37°C. After
this period, the inhibition zone diameter around the
disc was measured, resistance and sensitivity to the
antibiotic were evaluated. Also, MRS Agar medium
was used to culture the positive control strain (27, 28).

3. Results

A total of thirteen microorganisms were isolated,
including gram-negative and gram-positive bacilli and
cocci. Of these thirteen microorganisms, eight isolates
were gram-positive bacilli. Six isolates tested negative
for oxidase, catalase, indole, motility, and spore tests
in this group and were considered as possible
lactobacilli (Table 1).

Table 1. Morphological and biochemical characteristics of bacteria isolated from cottage cheese

Isolate Morphology Gram
PA1 Bacilli positive -
PA2 Bacilli negative +
PA3 Bacilli positive -
PA4 Cocci positive -
PA5 Bacilli positive +
PA6 Bacilli positive -
PA7 Cocci positive -
PA8 Bacilli positive +
PA9 Cocci positive +
PA10 Bacilli positive -

Oxidase

Catalase Indole Motility Spore
+ - + -
- - + +
+ - - +
+ + - -
+ - - -
- - + -
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Isolate Morphology Gram
PA11 Bacilli negative +
PA12 Bacilli positive -
PA13 Bacilli positive -

Oxidase

Catalase Indole Motility Spore
- + - -

Sugar Consumption by Bacteria
Carbohydrate fermentation experiments, the
results of bacterial sugar consumption, and the ability
to grow at temperatures 15 and 45°C are expressed in
Table 2.

Based on the results of biochemical tests (Tables 1 and
2), the PA6 isolate was selected as L. brevis according to
Bergey's Manual of Systematic Bacteriology.

Table 2. Fermentation of carbohydrate test results

Confirmation of Identification using PCR and Sequencing

To confirm the genus Lactobacillus, polymerase
chain reaction (PCR) was used for the 16 s rRNA gene.
The isolates were examined, and the formation of a
195 bp band by electrophoresis was confirmed by the
biochemical diagnosis (Figure 1).

Growth
Isolate Arabinose Cellobiose Melezitose Melibiose Raffinose Ribose Sucrose temperature
15/45
PA1 - + + - + + +/-
PA3 + + - + + + -/+
PA6 - + + - + + +/-
PA10 + - + + + + -/+
PA12 - + + - + + +/-
PA13 + + - + + + +/-

Figure 1. PCR test results. The six isolates had a band of 195 bp, which was confirmed as Lactobacillus. 1) 100bp Ladder 2-7)
isolates with 195 bp band as Lactobacillus 8) non-Lactobacillus with 350 bp band 9) Positive Control (Lactobacillus casei PTCC

1608) 10) negative control

Sequencing
PCR product of isolate PA6 was sent to Sinaclon for
sequencing. The results of PCR product sequencing
after comparing the sequences with the data in NCBI
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and BLAST analysis of the obtained sequence showed
the similarity of PA6 isolate with L. brevis, which
showed the confirmation of biochemical results and
correct species detection (Figure 2).
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{ MTA64328.1 Lactobacillus brevis strain 8466
KF793167.1 Lactobacillus brevis strain Lb2H

{ABEBDDTD.1 Lactobacillus brevis strain NBRC 3345
a 3 JN3E8471.1 Lactobacillus brevis strain ABRIMNW-K

EL147303.1 Lactobacillus brevis strain BFE 8285

o MTE44R91.1 Lactobacillus brevis strain 4116
: {JN?92495_1 Lactobacillus brevis strain PE117
4 Mib
{ MW221346.1 Lactobacillus brevis strain 12376
MTE11909.1 Lactobacillus brevis strain 2976
{ KP793173.1 Lactobacillus brevis strain Lb13H
4 MT464157 .1 Lactobacillus brevis strain 7872
{ LC582839.1 Lactobacillus brevis LSF9-6
k0100951 Lactobacillus brevis strain F2a
{ KJOZ5645.1 Lactobacillus brevis strain SD3S6L4
4 MF1916895.1 Lactobacillus brevis strain WP-2.2
{ WW295E27.1 Lactobacillus brevis strain LBE
Kh425305.1 Lactobacillus brevis strain gp33
{ MWEEET 16.1 Levilactobacillus brevis strain 19222
3 KM435920 1 Lactobacillus brevis strain gpd 1
{ KJ095647 1 Lactobacillus brevis strain SD2S7L1

{ MWW235577 .1 Lactobacillus brevis strain ID16.2b
4 H&104306.1 Lactobacillus brevis strain 0945

Figure 2. Phylogenetic tree of the selected Lactobacillus brevis

Antibiotic Resistance
The results of the antibiotic resistance test are
demonstrated in Table 3. L. brevis was susceptible to
Vancomycin and Gentamicin; this strain also was

intermediate susceptible to Nalidixic acid and Kana-
mycin and was susceptible to Erythromycin and Kana-
mycin, Tetracycline, Ampicillin, and Chloramphenicol.

Table 3. Resistance of Lactobacillus brevis isolates against some common antibiotics

Gentamicin  Ampicillin  Chloramphenicol Vancomycin

Strain Erythromycin  Kanamycin  Tetracycline
Lactobacillus
. S | S
brevis

Investigation of Antimicrobial Activity

The antimicrobial activity of L. brevis supernatant
against five pathogenic strains was investigated by the
disk and well diffusion methods (Figures 3 and 4). The
results showed that the inhibitory ability varied from
9 to 19 mm. In both methods, the highest inhibitory
effect was on the bacterium Salmonella typhimurium,
a gram-negative bacterium and the cause of one of the
most common food poisonings, and the least
inhibitory effect was on Enterococcus faecalis, which
is a gram-positive facultative anaerobic bacterium.

The results of the well diffusion method in (Figure 3)
show the favorable inhibitory effect of L. brevis.
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During this method, the highest inhibitory effect was
against S. typhimurium with inhibition of 19 mm, and
the lowest inhibitory effect against E. faecalis with
inhibition of 11 mm.

The results obtained in the disk diffusion method
(Figure 4) show the inhibitory effect of L. brevis. During
this method, the highest inhibitory effect was against
S. typhimurium with inhibition of 16 mm, and the
lowest inhibitory effect was against E. faecalis with
inhibition of 9 mm.

Iranian Journal of Medical Microbiology



22 Isolation and Identification of Lactobacillus brevis from Local Cheese

30

9 18 19
16
S . 20 14 11
N O
12 I £
o
2 E o
% T Escherichia coli  Staphylococcus  Pseudomonas Salmonella Enterococcus
£ aureus aeruginosa typhimurium faecalis
Type of bacteria

Figure 3. Inhibition zone diameter against pathogenic bacteria using well diffusion method
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Figure 4. Inhibition zone diameter against pathogenic bacteria by disk diffusion method

4. Discussion

The diversity of Lactobacillus in food products and
different geographical conditions is so great that this
diversity in dairy products in the world is complex and
widespread. For this reason, more research should be
done to achieve suitable strains with specific
functional characteristics (29-31). Cheese is one of the
dairy products widely available in hundreds of
different types (32). The cheese made in Bazoft is one
of the types of cheese that has been little studied.
Therefore, it is a good source for isolating microbial
strains. MRS medium has been used to isolate
lactobacilli in different sources. Identification of lactic
acid bacteria is based on biochemical, morphological,
and molecular properties (33, 34).

The first part of this study was about the
morphological and biochemical identification of L.
brevis and its isolation from cottage cheese. Then, the
molecular method was used to confirm biochemical
tests (22). According to our findings, the rod-shaped
bacteria with diverse cell arrangements, gram-
positive, catalase-negative, and non-spores, belong to
the genus Lactobacillus from the lactic acid family. In
this study, all isolates could not produce gas from
glucose, so they were placed in the category of
Facultatively Heterofermentative Lactobacilli. Isolates
that grew at 15°C and could not grow at 45°C are also
classified as mesophilic microorganisms (19, 20).
According to Bergey's Manual of Systematic
Bacteriology, L. brevis can ferment the sugars
Arabinose, Maltose, Ribose, Melibiose, and Sucrose
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but can also not ferment Mannose Melezitose (21).
Based on this, L. brevis was isolated from the cottage
cheese and then confirmed by the molecular method.
In this study, six bacteria out of 10 isolates from
cottage cheese were identified as Lactobacillus,
including two isolates of Lactobacillus plantarum, two
isolates of Lactobacillus casei, one isolate of
Lactobacillus fermentum, and one isolate of L. brevis.

In the study of Hejazi et al. in 2012, 8 out of 22
isolates were identified as Lactobacillus, which
included five species of Lactobacillus plantarum, two
species of Lactobacillus brevis, and one species of
Lactobacillus casei (35). In 2014, Singh and Singh
isolated several Lactobacillus species, including L.
plantarum, Lactobacillus paracasei, Lactobacillus
rhamnosus, Lactobacillus curvatus, and L. brevis, from
ripped cheddar cheese (36).

In 2019, Abdali et al. identified 10 isolates from
traditional Iranian cheese as Lactobacillus, of which six
species were L. plantarum and the others were
Lactobacillus paracasei, Lactobacillus acidophilus, L.
brevis, and Lactobacillus buchneri (37). In 2020, Zhang
et al. isolated a total of 18 bacteria as Lactobacillus
from cheese, including 5 isolates of L. plantarum, four
isolates of L. brevis, two isolates of Lactobacillus
fermentum, three isolates of L. rhamnosus, three
isolates of Lactobacillus furfuricola, and one isolate of
L. paracasei (38).
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The second part of this study was about the
antimicrobial properties of L. brevis. Searching for
safe, natural, and accessible antimicrobials has always
been of interest to researchers. On the other hand,
Lactobacillus bacteria are GRAS due to their antimi-
crobial properties and non-pathogenicity and can be
an excellent alternative to use as antimicrobials (39-
41). Lactobacilli form a significant part of the natural
intestinal flora of animals and humans (42). They
produce various antimicrobials such as Organic acids,
Diacetyl, Acetone, Hydrogen peroxide, Retr-ocyclin,
Antifungal peptides, and Bacteriocin. Inhib-ition of pa-
thogenic activity by these bacteria can play an esse-
ntial role in the health of individuals by combating
infections caused by common pathogens of the
gastrointestinal tract (43). It also prevents the growth
of spoilage and food poisoning microorg-anisms, incr-
easing the durability and the safety of food products
(44). In this study, the well diffusion method had
better and more positive results than the disk diffu-
sion method, and L. brevis showed better inhibitory
effects in the well diffusion method. L. brevis
supernatant showed the highest inhibitory effect by
well diffusion method against Salmonella Typhimu-
rium with a growth inhibition zone of 19 mm and the
least inhibitory effect by disk diffusion method with a
growth inhibition zone of 9 mm against E. faecalis.

In a 2017 study by Azizi et al., the effect of
antimicrobial compounds produced by L. brevis
isolates against three bacteria, S. aureus (ATCC
25923), Listeria innocua (ATCC 33090), and Escherichia
coli (ATCC 25922), was evaluated. The most susce-
ptible and resistant bacteria to antimicrobial comp-
ounds produced by Lactobacillus brevis were S. aureus
and Listeria innocua, respectively (45). Jabberi et al. in
2017 evaluated the antimicrobial activity of L. brevis
isolated from cottage cheese made in pottery against
S. aureus (ATCC 25923), Staphylococcus epidermidis
(ATCC 12228), S. typhimurium (ATCC 19430), and E.
coli (ATCC 25922) using well diffusion method. The
results of their study showed that the largest and
smallest growth inhibition zones were observed
against S. aureus and E. coli, respectively (46). In 2020,
Hojjati et al. examined the antagonistic activities and
safety properties of L. brevis isolated from traditional
Iranian cheese. In this study, the antibacterial effect of
L. brevis against pathogenic strains of S. aureus (ATCC
25923), Pseudomonas aeruginosa (PTCC 1707), S.
typhimurium (PTCC 1609), and E. coli (ATCC 25922)
was evaluated. The results showed that the most
susceptible species were S. aureus, and the most
resistant species was S. typhimurium (47).

The third part of this study was about the
susceptibility of L. brevis to common antibiotics. The
mechanism of how antibiotics affect bacteria is
different. The antibiotics Vancomycin and Ampicillin
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destroy the cell wall, Tetracycline and Chloram-
phenicol inhibit protein synthesis, and Penicillin
affects cell permeability. In a 2011 report by Kirtzali-
dou et al., the strains of L. brevis, L. plantarum, and
Lactobacillus curvatus were resistant to Vancomycin
(48). In a 2014 study by Shazali et al., L. brevis was
resistant to Ciprofloxacin, Tetracycline, and Vanco-
mycin (49). A study by Falah et al. in 2019 showed that
L. brevis is resistant to Vancomycin and Gentamicin
and is susceptible to Ampicillin, Chloramphenicol, and
Kanamycin (50). Otaghsara et al. in 2020 reported that
the L. brevis strain is resistant to Vancomycin and
intermediate susceptible to the Tetracycline and
Streptomycin antibiotics (51). In this study, the
resistance of L. brevis isolated from cottage cheese
was distinct to different antibiotics. The results show-
ed that L. brevis isolates were resistant to Vancomycin
and Gentamicin, intermediate susceptible to Kanam-
ycin and Nalidixic acid, and susceptible to Erythro-
mycin, Ampicillin, Tetracycline, and Chloramphenicol.

5. Conclusion

Microorganisms' isolation from local sources is an
effective way to obtain valuable strains with unique
characteristics. In this study, Lactobacillus brevis
isolated from the Bazoft cottage cheese had good
antimicrobial properties against pathogenic bacteria.
Also, antibiotic evaluation in L. brevis is necessary
from a consumer safety perspective and can be
considered to replace the lost microbial flora of the
gastrointestinal tract during antibiotic therapy.

Acknowledgment

We would like to express our gratitude and thanks
to all those who helped us during this research.

Funding

This article was done without organizational
financial support.

Conflict of Interest

There is no conflict between the authors of the article.

Reference

1. Stanley G. Microbiology of fermented milk
products. Int J Dairy Technol. 1998:50-79.

2. Belewu M, Aina O. Microbial evaluation of
indigenous milk products with special reference
to the bacterial flora of some public health
importance. Afr J Microbiol. 2000;1(1):13-9.

3. Siso MG. The biotechnological utilization of
cheese whey: a review. Bioresour Technol.
1996;57(1):1-11. [DOI:10.1016/0960-
8524(96)00036-3]

Iranian Journal of Medical Microbiology


https://doi.org/10.1016/0960-8524(96)00036-3
https://doi.org/10.1016/0960-8524(96)00036-3

24

Isolation and Identification of Lactobacillus brevis from Local Cheese

10.

11.

12.

13.

14.

15.

Garabal JI, Rodriguez-Alonso P, Centeno JA.
Characterization of lactic acid bacteria isolated
from raw cows' milk cheeses currently produced
in Galicia (NW Spain). LWT - Food Sci Technol.
2008;41(8):1452-8.
[DOI:10.1016/j.lwt.2007.09.004]

Ahamdi S, Khamiri M, Khosroshahi A, Kashani
Negad M. lIsolation and identification of Lacic
acid bacteria from Lighvan cheeses. J Agric Nat
Resour. 2008;3(16):80-91.

Ghotbi M, Soleymaniyan Zad S, Sheikh
Zeinoddin M. Identification of facultative
hetrofermentive in Lighvan cheese. Iranian Food
Science Technology. 6 (2): 145-148. Farci; 2010.

Gilliland SE. Health and nutritional benefits from
lactic acid bacteria. FEMS Microbiol Rev.
1990;7(1-2):175-88. [DOI:10.1111/j.1574-
6968.1990.tb04887.x] [PMID]

De Roos NM, Katan MB. Effects of probiotic
bacteria on diarrhea, lipid metabolism, and
carcinogenesis: a review of papers published
between 1988 and 1998. Am J Clin Nutr.
2000;71(2):405-11.
[DOI:10.1093/ajcn/71.2.405] [PMID]

Vancanneyt M, Naser SM, Engelbeen K, De
Wachter M, Van der Meulen R, Cleenwerck I, et
al. Reclassification of Lactobacillus brevis strains
LMG 11494 and LMG 11984 as Lactobacillus
parabrevis sp. nov. Int J Syst Evol Microbiol.
2006;56(7):1553-7. [DOI:10.1099/i]5.0.64215-0]

[PMID]

llayaraja R. Antimicrobial activity and
characterization of Lactobacillus reuteri isolated
from human milk. Indian J Med Sci. 2010;3
(1/2):27-33.

Klaenhammer TR. Bacteriocins of lactic acid
bacteria. Biochimie. 1988;70(3):337-49.
[DOI:10.1016/0300-9084(88)90206-4]

Martens E, Demain AL. The antibiotic resistance
crisis, with a focus on the United States. J
Antibiot (Tokyo). 2017;70(5):520-6.
[DOI:10.1038/ja.2017.30] [PMID]

AFRC RF. Probiotics in man and animals. J Appl
Microbiol. 1989;66(5):365-78.
[DOI:10.1111/].1365-2672.1989.tb05105.x]

Arqués JL, Rodriguez E, Langa S, Landete JM,
Medina M. Antimicrobial activity of lactic acid
bacteria in dairy products and gut: effect on
pathogens. Biomed Res Int. 2015;2015.
[DOI:10.1155/2015/584183] [PMID] [PMCID]

Cizeikiene D, Juodeikiene G, Paskevicius A,
Bartkiene E. Antimicrobial activity of lactic acid
bacteria against pathogenic and spoilage
microorganism isolated from food and their
control in wheat bread. Food Control.

Year 16, Issue 1 (January & February 2022)

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

2013;31(2):539-45.
[DOI:10.1016/j.foodcont.2012.12.004]

Ehsani A, Mahmoudi R, Hashemi M, Raeisi M.
Identification of Lactobacillus species isolated
from traditional cheeses of west Azerbaijan. Iran
J Med Microbiol 2014;8(1):38-43.

Rokhtabnak N, Khaleghi M, Sasan HA. Isolation
and identification of Lactobacillus bacteria with
probiotic potential from traditional dairy in
Kerman. Iran J Med Microbiol. 2016;10(1):24-
34,

Nouri S, Nazeri S, Hosseyni P. Biochemical and
molecular identification of probiotic bacteria.
JCMR. 2018;31(1):106-13.

Bhardwaj A, Puniya M, Sangu K, Kumar S,
Dhewa T. Isolation and  biochemical
characterization of Lactobacillus species isolated
from Dahi. RRJoDST. 2012;1:18-31.

Zimina MI, Prosekov AJ, Babich OO, Sukhih
SA. Identification and studying of the
biochemical properties of lactobacillus strains.
Life Sci. 2014;11(11):338-41.

Kandler O aWNGLJH, N.S. Nair, M.E. Sharpe
Bergey's Manual of Systematic Bacteriology. 8th
ed ed1986.

Dubernet S, Desmasures N, Guéguen M. A PCR-
based method for identification of lactobacilli at
the genus level. FEMS Microbiol Lett.
2002;214(2):271-5. [DOI:10.1111/j.1574-
6968.2002.th11358.x] [PMID]

Mahdi LH, Husain SN. Antagonstic Effect of
Lactobacillus Fermentum Supernatant
AgainstEnterococcus Faeciumand Enterococcus
Faecalis In Vitro. Journal of the Faculty of
Medicine Baghdad. 2012;54(2):154-7.

Bibalan MH, Eshaghi M, Rohani M, Pourshafie
MR, Talebi M. Determination of bacteriocin
genes and antibacterial activity of lactobacillus
strains isolated from fecal of healthy individuals.
Int J Mol Cell Med. 2017;6(1):50.

Tajehmiri A, Darsanaki RK, Moslem MN,
Lozoumi Z, Kolavani MH, Aliabadi MA.
Antimicrobial Activity of Lactobacillus spp
Isolated from Commercial Yoghurts against

Pathogenic  Bacteria. J Appl Microbiol.
2014;8:2211-5.
Shokraei SS, Rahimifard N, Shad MM.

Comparison Of Three Methods For Evaluation
Of The Antimicrobial Activity Of Lactobacillus
Acidophilus Bacteria Againstescherichia Coli
And Salmonella Enterica Serotype Enteritidis.
Iran J Public Health. 2014;43(2):167.

Caglar E, Kargul B, Tanboga I. Bacteriotherapy
and probiotics' role on oral health. Oral Dis.

Iranian Journal of Medical Microbiology


https://doi.org/10.1016/j.lwt.2007.09.004
https://doi.org/10.1111/j.1574-6968.1990.tb04887.x
https://doi.org/10.1111/j.1574-6968.1990.tb04887.x
https://www.ncbi.nlm.nih.gov/pubmed/2271223
https://doi.org/10.1093/ajcn/71.2.405
https://www.ncbi.nlm.nih.gov/pubmed/10648252
https://doi.org/10.1099/ijs.0.64215-0
https://www.ncbi.nlm.nih.gov/pubmed/16825629
https://doi.org/10.1016/0300-9084(88)90206-4
https://doi.org/10.1038/ja.2017.30
https://www.ncbi.nlm.nih.gov/pubmed/28246379
https://doi.org/10.1111/j.1365-2672.1989.tb05105.x
https://doi.org/10.1155/2015/584183
https://www.ncbi.nlm.nih.gov/pubmed/25861634
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4378328
https://doi.org/10.1016/j.foodcont.2012.12.004
https://doi.org/10.1111/j.1574-6968.2002.tb11358.x
https://doi.org/10.1111/j.1574-6968.2002.tb11358.x
https://www.ncbi.nlm.nih.gov/pubmed/12351242

Iman Dehghani Champiri et al., 25

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

2005;11(3):131-7. [DO1:10.1111/}.1601-
0825.2005.01109.x] [PMID]

Jomehzadeh N, Javaherizadeh H, Amin M, Saki
M, Al-Ougaili MTS, Hamidi H, et al. Isolation
and identification of potential probiotic
Lactobacillus species from feces of infants in
southwest Iran. Int J Infect Dis. 2020;96:524-30.
[DOI:10.1016/).iid.2020.05.034] [PMID]

Hashemi SM, Shahidi F, Mortazavi SA, Milani
E, Eshaghi Z. Potentially probiotic Lactobacillus
strains from traditional Kurdish cheese.
Probiotics Antimicrob Proteins. 2014;6(1):22-31.
[DOI:10.1007/512602-014-9155-5] [PMID]

Vinderola C, Reinheimer J. Culture media for the
enumeration of Bifidobacterium bifidum and
Lactobacillus acidophilus in the presence of
yoghurt bacteria. Int Dairy J. 1999;9(8):497-505.
[DOI:10.1016/S0958-6946(99)00120-X]

Coeuret V, Dubernet S, Bernardeau M, Gueguen
M, Vernoux JP. Isolation, characterisation and
identification of lactobacilli focusing mainly on
cheeses and other dairy products. Le Lait.
2003;83(4):269-306.
[DOI:10.1051/1ait:2003019]

Campbell-Platt G. Fermented foods-a world
perspective. Int Food Res J. 1994;27(3):253-7.
[DOI:10.1016/0963-9969(94)90093-0]

De Man J, Rogosa d, Sharpe ME. A medium for
the cultivation of lactobacilli. J Appl Microbiol.
1960;23(1):130-5. [DOI:10.1111/j.1365-
2672.1960.tb00188.x]

Colombo M, de Oliveira AE, de Carvalho AF,
Nero LA. Development of an alternative culture
medium for the selective enumeration of
Lactobacillus casei in fermented milk. Food
Microbiol. 2014;39:89-95.
[DOI:10.1016/j.fm.2013.11.008] [PMID]

Hejazi m, mokhtari zp, khosroushahli m,
barzegari a, lotfi h, eslami s, et al. Factors
affecting the performance of an apple and kiwi-
fruit electronic grading system. 2012.

Singh S, Singh R. Phenotypic and genotypic
characterization of non-starter Lactobacillus
species diversity in Indian Cheddar cheese. LWT
- Food Sci Technol. 2014;55(2):415-20.
[DOI:10.1016/j.Iwt.2013.09.018]

Abdali H, Saei-Dehkordi SS, Mobini-Dehkordi
M, Abtahi-Froushani SM. First Isolation and
Molecular Detection of Autochthonous Potential
Probiotic Lactobacilli Isolates from Iranian
Traditional Poosti Cheese and their Antioxidative
Activity. BJM. 2020;8(32).

Zhang X, Esmail GA, Alzeer AF, Arasu MV,
Vijayaraghavan P, Choi KC, et al. Probiotic
characteristics of Lactobacillus strains isolated

Year 16, Issue 1 (January & February 2022)

39.

40.

41.

42.

43.

44,

45.

46.

from cheese and their antibacterial properties
against gastrointestinal tract pathogens. Saudi J
Biol  Sci. 2020;27(12):3505-13. [PMID]
[PMCID] [DOI:10.1016/j.5jbs.2020.10.022]

Santos A, San Mauro M, Sanchez A, Torres JM,
Marquina D. The antimicrobial properties of
different strains of Lactobacillus spp. isolated
from kefir. Syst Appl Microbiol. 2003;26(3):434-
7. [DOI:10.1078/072320203322497464] [PMID]

Carasi P, Diaz M, Racedo SM, De Antoni G,
Urdaci MC, Serradell Mde L. Safety
characterization and antimicrobial properties of
kefir-isolated Lactobacillus kefiri. Biomed Res
Int. 2014;2014:208974. [PMID] [PMCID]
[DOI:10.1155/2014/208974]

Forestier C, De Champs C, Vatoux C, Joly B.
Probiotic activities of Lactobacillus casei
rhamnosus: in vitro adherence to intestinal cells
and antimicrobial properties. Res Microbiol.
2001;152(2):167-73. [DOI:10.1016/S0923-

2508(01)01188-3]

Million M, Angelakis E, Paul M, Armougom F,
Leibovici L, Raoult D. Comparative meta-
analysis of the effect of Lactobacillus species on
weight gain in humans and animals. Microb
Pathog. 2012;53(2):100-8.
[DOI:10.1016/j.micpath.2012.05.007] [PMID]

Campana R, van Hemert S, Baffone W. Strain-
specific probiotic properties of lactic acid
bacteria and their interference with human
intestinal pathogens invasion. Gut Pathog.
2017;9(1):1-12. [DOI:10.1186/513099-017-
0162-4] [PMID] [PMCID]

Abriouel H, Pérez Montoro B, Casado Mufoz
MdC, Knapp CW, Géalvez A, Benomar N. In
silico genomic insights into aspects of food safety
and defense mechanisms of a potentially
probiotic Lactobacillus pentosus MP-10 isolated
from brines of naturally fermented Alorefia green
table olives. PLoS One. 2017;12(6):e0176801.
[DOI:10.1371/journal.pone.0176801] [PMID]
[PMCID]

Azizi F, Habibi Najafi MB, Edalatian Dovom
MR. The biodiversity of Lactobacillus spp. from
Iranian raw milk Motal cheese and antibacterial
evaluation based on bacteriocin-encoding genes.
AMB Express. 2017;7(1):176. [PMID] [PMCID]
[DOI:10.1186/513568-017-0474-2]

Jabbari V, Khiabani MS, Mokarram RR,
Hassanzadeh AM, Ahmadi E, Gharenaghadeh S,
et al. Lactobacillus plantarum as a probiotic
potential from kouzeh cheese (traditional Iranian
cheese) and its antimicrobial activity. Probiotics
Antimicrob. 2017;9(2):189-93.
[DOI:10.1007/s12602-017-9255-0] [PMID]

Iranian Journal of Medical Microbiology


https://doi.org/10.1111/j.1601-0825.2005.01109.x
https://doi.org/10.1111/j.1601-0825.2005.01109.x
https://www.ncbi.nlm.nih.gov/pubmed/15888102
https://doi.org/10.1016/j.ijid.2020.05.034
https://www.ncbi.nlm.nih.gov/pubmed/32439543
https://doi.org/10.1007/s12602-014-9155-5
https://www.ncbi.nlm.nih.gov/pubmed/24676764
https://doi.org/10.1016/S0958-6946(99)00120-X
https://doi.org/10.1051/lait:2003019
https://doi.org/10.1016/0963-9969(94)90093-0
https://doi.org/10.1111/j.1365-2672.1960.tb00188.x
https://doi.org/10.1111/j.1365-2672.1960.tb00188.x
https://doi.org/10.1016/j.fm.2013.11.008
https://www.ncbi.nlm.nih.gov/pubmed/24387857
https://doi.org/10.1016/j.lwt.2013.09.018
https://www.ncbi.nlm.nih.gov/pubmed/33304162
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7715019
https://doi.org/10.1016/j.sjbs.2020.10.022
https://doi.org/10.1078/072320203322497464
https://www.ncbi.nlm.nih.gov/pubmed/14529186
https://www.ncbi.nlm.nih.gov/pubmed/24955346
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4052788
https://doi.org/10.1155/2014/208974
https://doi.org/10.1016/S0923-2508(01)01188-3
https://doi.org/10.1016/S0923-2508(01)01188-3
https://doi.org/10.1016/j.micpath.2012.05.007
https://www.ncbi.nlm.nih.gov/pubmed/22634320
https://doi.org/10.1186/s13099-017-0162-4
https://doi.org/10.1186/s13099-017-0162-4
https://www.ncbi.nlm.nih.gov/pubmed/28286570
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5338089
https://doi.org/10.1371/journal.pone.0176801
https://www.ncbi.nlm.nih.gov/pubmed/28651019
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5484467
https://www.ncbi.nlm.nih.gov/pubmed/28921480
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5603468
https://doi.org/10.1186/s13568-017-0474-2
https://doi.org/10.1007/s12602-017-9255-0
https://www.ncbi.nlm.nih.gov/pubmed/28155128

26 Isolation and Identification of Lactobacillus brevis from Local Cheese

47.

48.

49.

Hojjati M, Behabahani BA, Falah F.
Aggregation, adherence, anti-adhesion and
antagonistic activity properties relating to surface
charge of probiotic Lactobacillus brevis gp104
against Staphylococcus aureus. Microb Pathog.
2020;147:104420.
[DOI:10.1016/j.micpath.2020.104420] [PMID]

Kirtzalidou E, Pramateftaki P, Kotsou M,
Kyriacou A. Screening for lactobacilli with
probiotic properties in the infant gut microbiota.
Anaerobe. 2011;17(6):440-3.
[DOI:10.1016/j.anaerobe.2011.05.007] [PMID]

Shazali N, Foo HL, Loh TC, Choe DW, Abdul
Rahim R. Prevalence of antibiotic resistance in
lactic acid bacteria isolated from the faeces of

Year 16, Issue 1 (January & February 2022)

50.

51.

broiler chicken
2014;6(1):1.
[PMID] [PMCID]

Falah F, MORTAZAVI SA, TABATABAEI YF.
Evaluation of probiotic  properties  of
Lactobacillus brevis strain PML1 Based on the
ability to adhesion to the epithelial cells of
intestine. 2019.

in Malaysia. Gut Pathog.
[DOI:10.1186/1757-4749-6-1]

Khanmohammadi Otaghsara O, Jamili S, Alipour
M, Ghobadi S. Evaluation of probiotic properties
and the antibacterial activity of lactic acid
bacteria isolated from Rutilus kutum intestine.
Iran J Fish Sci. 2020;19(6):3086-97.

Iranian Journal of Medical Microbiology


https://doi.org/10.1016/j.micpath.2020.104420
https://www.ncbi.nlm.nih.gov/pubmed/32763413
https://doi.org/10.1016/j.anaerobe.2011.05.007
https://www.ncbi.nlm.nih.gov/pubmed/21621627
https://doi.org/10.1186/1757-4749-6-1
https://www.ncbi.nlm.nih.gov/pubmed/24447766
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3902413

O')'l' 6.55‘”‘)" gs‘“l““uﬁ)&“ alxo

VFee alwl g cpotr =) oylols = V7 JLu

Journal homepage: www.ijmm.ir

Ao

Cudlad byl 9 @85l (o yasg 5l e g e gplacols iSY alealiads § (5 5leulaa
| aobess SLapuusilS )l g jSas (A g3 dale o (29800 5

#Yq)

Y29 M T o y ol

03l 523 g o2 (SRS Loy

Oyl 0,8 s oDl ol3T olKitils 00,8 g 9ty sl pole 0aSils «(s55lamg S 09,5 )

Sl ey e oodlal I3 al8ils o uad Jas 9>l (555l 505 S0 09,5
Ol 6,8 s e oMol S3T o8l (0,5 0y drlg ¢ b juals 008l ¢ 13 lge uilage 09,5
Ol 0,8 s ¢ ool ol3T ol8ils 0,5 o alg sy pole 0aSitils « 0 gST g (Jgho Slidizs S 10

R

Wlio ol b/

)'| KRR &JSY..\.WJ 61“”6;‘51‘ L55l> as ¢)|.> S99 6‘5") L;L':m Lf"‘J ‘51.@00)5115 Olﬁ-‘ » :Bloal 9 4.».}0)
stbrordign (s by Sleoliiul b cdl s o ooy 5l g ipbealisTY (6 25 Ll 5 (g5lulaz casdlas oy
g aBalesl bl 8 p0 T o9, Seeds sla Shg (o2 5 550 5

JUESI ) Gy o ool (5l paiged 6,l5u Jlow ez «edil (dove iy iged Ve Sl addlhae cnl )5 1) Ry 9 9lge
5z Caton S 5 UK sl gl s 25T pes 5 plosil S MRS Lageo y0 5 plsl 1+ b (g 2, olSiglos] &,
orsbalsiY pgi) gl Fl 0ol iluluz dgm a0l jslateds (e ad (Ll oleadisn lagty) SoS @ g diud
PCR Jsams coles 50 28,5 bl PCR) jlacly (slo ey (aiSly (2 31 oalitiosl b 52355 5 el oy Lokt g0
Joloe ae ogp uploslsTY S5 (09; le (99,500 22 Suols 00 S Lol (ol &858 & JIg5 S 61
@ S osS355,5 § Lisda 3] olisosdses oz (chd Migallo s oshysl usS3Tpledlis] o A5 Ly 15 (6505 o
o 23, CLSE s sl (o9 a (S 5T Copmsli (rizrad 85 )15 () 0,50 Salz § S (b9, S5

950 82 P oS g rpheeslpTY 0l QL upleslsITY 455 A5 (oo iy sladiges 5l iaaidly
9y b g (AT Migello ale (S5 e Sl cn iy wisls LaS 393 I s Loy 5L @ Blis o omlie
Sesd B9y 93 el usTTg l ade p (FoS s Sl eS g fa e VOIT w) pae dlla a5 (S0l L Sl
polie ralolinz 5 (raalosSiy SoSTon il & Cod rizman s (liS 093 ] Sailie NP 0l pas dlls S8 L
ISaallS 5 adem ol coabeSolol 5 el ) 4 S g ol dad sl S0l g ragllST @ o
YV wes

Pl by oy (sbie (99,500 (QUlg C85L (lome oy Sl ol Mo gy usheslslTY a6 S A

20,5 ool ldé olge g lag ls 10 o9 dgu ! 5l Blgi oo yiin IN VIVO 4N VILIO (glacyge3]

e ety o Seigm sl Caaglio diis bt S5 Sl o puslewlbs Y ol anls
.s;».ulAUT@Z\A‘)SJ\1»6‘,\93‘,3&&4&1“1(5[3)35‘5@‘}‘;“5‘;14)9u.§m[‘,iw‘;‘uu:Q|‘,3|L’Si‘guwb&9‘”§:\.ady©¢gb&s

alio dzse )b

Yoo +OINY sl yo
YEoe[AUYA i yry
YEor Il ¥ 1T Lt

2l Slgo (Sglowg Sn 1Eguig0

Jyine S

«Sislsms S 09,5 N wodlier 12
ol8iily w0 S d axly @l pgle caSlisls
03 ¥ 5 olpl @S ed el ol
Sl5T olStsls ol s Iy ¢ 5355029 ,500
Ol e el

s Jes
Bamzadehz@yahoo.com

dodsio .Y

b oy, r°~.’.}ﬂ alowsds 558 olassl oty Q&._J dezg & e (F)
bhug ol adg SaSY sl jeax o alie é‘lﬂ’fv—.’.}ﬂ
o i (S Olyge y0 a8 SLSY sl slas S

09,5 S TIE w5 o )T e g Sy 8 53 (oo S 3l o)

Gilebz Glp obe gie 6058 () sloos gl 3

o i ) onbangs e (sloyy (¥ 1)) Canl npuaclS g S
Gy sloodjgly 8 pls b auslia o g atdls YLy (S5 o5
ohgy 4 a5 oy (T) 95l gloazey 09)50e piwussS]
58 9 Liss o i £955 LI Wgd oo W5 o5 2l 5 (S
Ngyse NS oyt g5 nl a0 a5 Col @l il g0 (29,5

Ol Sy wlid o 5 Sue dlae Majallah-i mikrub/shinasi-i pizishki-i Iran.

Yy


mailto:Bamzadehz@yahoo.com
http://ijmm.ir/
http://www.ijmm.ir/

o 3y 3 g alewlaiTY o lobis g g5lelas | )00 9 6 m 02 SlEBS (e

Silamg S o inlesl a0y Ll b cov ladiges o
Fsles o Gialesl £5,8 g 2,8 Jaie o8 e ol olasls
A (6 g 4z o

gl oS g digos g5l ok

S el oyl (S5slsa 528 s o Wiged SV T B 28 (g
iz diged 52 5| e G lail sl (3llaz (6l o (V)
(de MAN, (:LoJ] oS 1) &l MRS bases i oo @ 4y o oxe
4 Glspa o s baiges i ailsl ROGOSA and SHARPE)
G 8 Ae F wgadis a5 VY los o celws YEFA o
oyl il Almsgaty ladigas 5| S5 (IS (28,5 (6l g 0
Caelos FA-YY Sote dy g o ool ot S STMRS Lassxs s,

OY) Bads 6,084 5 wguds 4,0 TV glos o

by y (o)
Blesgty s 23 plnil 5 (5505 ol (IS 0
OA) 88 el g (ouyp Ve X (ledS 5 b (695 9Smg,Son

oo S Shg (o) 2
G 5lonST sl 5l o skl loles sl
HaS s jgumgail ol ¢ Jouil cd oS8 o s YLK
a0 O 510 sbobes jo wi) olly poren o oolatnl

Ol g: )5 o

A ookl Gl jue e ,S g0 MRS laiss 31 jolaie oyl
Sy sl Sl MRS Lo 2 oo &5 talejl 4yl o 4y
b b Gedle el S5 950 slatl g S 5l s
e b5 a3LSl oy B8 B 9 (0L g jomde oy o)
dgl o a0 (V-7 CRUML) ks sy50 650 51 2l e S
AsS0l ugandas 4> 0 YV los o cels FA o 4y 5 dls
A8 GBpan (fre 40,5 S5 4 hame 508 ) houd aiad
Lol jopg ) e @l Glalojl plonl 5l Gy ol Ha505 590

(YY) ab aslie (> o jlaitnl Jaax b

Sy 3 Jego lulils
OGSy 5l Je¥ge b9y 4 6L wwlb g olelid sl
lal yelaie ol gl ol eolawl (PCR) ey gl 0

2, Generally recognized as safe

YA

SeSY el slas 5L (F) asiwd (FHL)! (6 L] gu5line 3q i
Gblse (pizmod g posd S8 Lo a4y oS aiis Slie gl oS
Syl biee 5y Jado o 4 slonis ALl (laydns g Sedhes
O 5l S so SaS 009, 29,50 yold Joles a4 g 5 ld (guiedgus
o sk (V) 8,5 0,81 U sl siSY 4 (e s 55T
Ooal Glas S lgreas oS aitiues SISV ol slas S glgil )
SV gl oo )5 las S (nl gl g0 28,5 L5 5o
u.JLvB LQL}A-AAJL'M (/\) Sl J)DD.A).& yw 9 09 GLA
oz 5 lapuslS J S 5l (sl adde 58 anisST]
adgi s 1ig lem Jolge 9 (0ldé dlge ouiiS il glapundlS)|
kol Jalge o1 51 cabpH rals 5 sy ol gl slac gl
).:L.u Ju.l}a l.> L(M\.:}w )‘ L’>'>)" su.l‘ » 09)&‘- ML’LSQ L;vL\c é‘}c Lass>
0 ez glaldé Jaa> a4y M‘y@ o paawgs Sb ailo 005 1oL dlge
STy aile it SluS 5 b wsbonligSY (1) S SWS
QS oo g S sl e Job o1y JT slaoil 5 39,000
Aol pedlS Jls So 31 (5 lenn (59, (SN)losb DIl w5 ,0l8 a5
5 osliil ojlse g (Sgm bl Cwglie ial¥ L (V) sl
Sl (6550 Sl (30 oyl 5l ool ( oleowds slag)ls
ailg oo Wil ooy slacdalio g g iSL 5l atws ol (VY)
0disS wil caploel slapiagsy ((VY) axil alls Sleyo oyl
ol 5 o e e 53 SV e slag 75 e 2

OF

o e stasl 5l (S0 plpiear g (uplenls Y

Y gama ;0 ol 5l Soe GYsb solatul s & uglawbsiSy
0als laz 5,165 olKiws g ylas (s (s 5145 el "TGRAS
w9 y0 osdewlsSY oilulas w@allas ol 5l Baa .(V0) cul
Coglie (gwyp 9 G Jw bz 5L (e oty
(CtS 29y @lo) bl gm (019,500 05 (U155 5 (S ]

el 2L S sl slaaigw 9, o

Lbuf:g) 9 .>|9.o Y

& S A god
3 olai jebay Ao oy diged Ve oasdlas cpl o
Srleez e 5 Jlre)loz il il oliws, bl

1, Facultative Heterofermentative Lactobacilli (FHL)



VEe e wiid s e | 5z 18 Ul ol S olitos Se Al

29550 A gl
3V ormar pusbels Y (09,500 2o b (o sl
a0 oolinul (LT oS ,0) (MHA) 5T siia oo Lo
50 2 40 .30 ,5 oolatuwl Swd § Salz g, 90 5l ekaie oyl
e ekelsSY ol slp MRS Agar cod 5l s,

V7 ,Y0) ol eolanwl cute J a8 olareas

S (599

W83 B Sde  Gargy epbels Y (bl s (25, @le
B0 0318 )18 ugaadis a0 YV sloo )0 L 2ol aié]
oald cuiS e glis e las iSL aigds Sas dlST b
A B SG + /0 (L) (oSldsd) &l s 5g Jae )0 0uls
Pl b (Ol S 50) )BT sitn e bame cody o (s
9y Jslome 4 0nl aie] Sagd o DAl ool cuiS
B BT psiee Joe laoe o (555 gy rupleslisiTY
a0 VY leo jo (6,108 a0 5 ceels YT 5 s 9 0 00y

(YO) o 6):5°}“>'3‘ LS)LQ/" a=>l ‘uuj,:mj...u

Sl i)
Shslem Gl yiSh Hembiwgw 51 S, o2l b
Slgms b (A )6 S +/0) &l s g auoe 45 00 o0lo cetS
@ g M 00ld ctS T g Jse bae (59, byl
905,5 obml lams (59, (2loSal> b yiwl jginl Con S8

@ g ropbebsTY 6 pSL (bl o) ciS 05 le
oI SaS Sl am ol 4y laSaly 5o i 9See Yo (s
el YT G (ugaadis 4z 0 YV 6iLsS0l jo ooy claxs
0sds ol wi, pae Wle Jhd e Wad (g, liSailie S
S S5l S o ade g uslewls Y (6 2L Algay

(V7)) &b g S o3l 156 Lo

S g T 4 caoglio

AV HG) e LogSSy (sloSig 51 51 aalllas cnl )

Sl SaeSo0 b (VA HY) s leliiz (YY) s Ll
(YOHG)  (rmbogyinyl (Vo HO) b ool (Y0 Q)
(Olrl b L) OV Hg) JSeaal IS (VoY) elSolal 5
opbels Y 658 Cwglie oy p jolaieds ok esliial
cdale bl 050 apgu il 0ads 55 oSIg T 4 g
ools iz MRS Agarlaswe g9l slacody jo o B o

Y4

gl CoS USg5 b gillae (655 wiges 51 DNA gl
Oloreas ool zl Sl diges 5ol sl ()]l ¢y oS L) DNA
PCR _isSly ;5521 lss 51 b oolizl PCR STy (g1, 55!
(5-CTCAAAACTAA  =d, ,aly 5l oolizal L
-5-CTTGT w8,y ,lp 9 ACAAAGTTTC-3)
PCR 2514 (YY) s oolasl ACACACC GCCCGTCA-3)
cbale LPCR 3L yids S VIO Jolds 1y oo YO x> 0
plaS 2 ¥5ag S0 YO clale b Sy 9 28 jaulyy epl e Ve
ez Yoo (o B jie WIS 2dg o ) dg o /0

Pl ozl Y0 g Yeo Lo VYO clale LANTPS jiJy S
zlpeesl DNA s o § jlaas gTag DNA Polymerase

FlexCycler2 ) , IS5l ge 5 olSiws jo jiaiSTly .o )8 ploxl coais
@l ot cs ly 4ids 0 oles llys b (pldl esle
Jolis az ) = Ve aolsl 0 5 Luguedw 4,0 0 glos o
A ) Gue 4 Lugaedi 4,0 A0 Glod o o S ywlg
O S A8 ) e dn Gugaedis a0 00 sled ;o Ll
O yinS Coleg 40 94880 ) e 4y wgmadis 4 0 VY (sleo jo
b plonil 4880 Y e Do ay Gugedis a2 0 VY gl o ol
J5 o8 50 us 5 55589 250 o0V 55T 5 (59, Jyarmo
&lp PCR Jgame Coles 10 .0l (wyyp (0! cJulos]) STo

a5 Jlo)l glpl sl <5 20 4 b I

g walewlbeTY 29,500 s Shg 2U))

Ol g dntd
15 Bl uMRS L ;5 00l (alls s oshoolissy
SIS Ale 5 gmadis 4250 YV glos 15 5 (s5lon o Ll y5
At Sl p o ] sy a8 S /0 Jolao &9aS bas
Do & g skl Y Ciie (6551 aaS SbL s
j90 b aado V-

(V) a8l i Sn VY il

sobons sl s355L (g3 Lwolol
YOAY) O Ly il Jolis 136 lows (6 5SL g 2
Migalls (ATCC YOAYY) Lus,s/ wsSsSaleiln! (ATCC
lisijafl  oligogogw  (ATCC  \F-YA) 450 4
51 (ATCC YAYNY) Lol uasa5s,57 5 (ATCC YVAQY)
boly Ci g laoe 10 SS9 S Glogy Sewn) &S 50
(YVF) aid 5 1,5 ooliciasl 5,90 ot Ko + /0 Jolao 3,505



o 3y 3 g alewlaiTY o lobis g g5lelas | )00 9 6 m 02 SlEBS (e

(5 S Arwgay w8 O pano

5 s xS eolatnl mls (Ol jaees S s sinlesl
Jouz ;04,0 Y0 910 slales jo al) ollg ioren g laaid

el 00 00l uLuAJ A

olordon soige;l 5l eoliwss s 4 axg L
PAG wl> (p obS ol L @las (Yo) Jgoz)
b S g upbels Y e

b Jle 9 PCR 3l oolionl b oLl aub
05025y STy Gyl Sl uplelisTY iz wnl Gl
a5 WAl gy o> 165 IRNA 5 sl (PCR) 5l ey
Sl baamoplas 5,89 580l o (il i VA0 il JSas
SO S 0g pleerdsn paciS

Falols o1, jasie cdile b Sgn 5l GloSans s
50 celo Y Gow @y e 00l 8 oy o (695 (5 50 5l
Shd Sae cpl o s 5 (6,138 ae 5 wgadis a0 YV gles
& Comles 5 Cuglie w03, 5pSoilal 1) Sgs Glbl dla
45 0 sl MRS AN Laoms (izrad 0 (o g 5l
(Mm) o, poc dla ,ad e85 13 ooliinl 0)50 Cudo S
Ao (SO MM) pglie 4y gu0 & jg0 ds gulis g 0s § (5,50l
(YA YY) ol ()15 (=YY mm) ol o (VA=Y mm) ol

azdl ¥
Jols ol a5 0l (gillazr il g S 035000 £g0ma 5
0 (pl O Moy Cule pS 5 e pS laowsSsS

o 095 (nl 0 g Sutte 05 el iz Cut (ol lg See
ool Cns 9 8y ¢ Jguisl YL lanST glacns 4 ol 4o

Odgaz) ab ad 5 laiys Jesol JeusbgiSY plyiees § 092 (e

o 3l el b slas iSh olondign g (ol Cou, slo She ) Jeue

sl oS > Jswsi Y
ﬁ : ﬁ Z
Z I ﬁ ﬁ
ﬁ ﬁ l l

o R
e
R T
S o
T
e
e
S e
R
S SR
e
S S
e
IR

R
(o))



VEe e wiid s e | 5z 18 Ul ol S olitos Se Al

Y GY ladiges (¥ Vor DP ;o0 (1 .0 ail Luslewlsis¥ olgic s 45 Wisgs o3 caiz 180 Wb 6115 4las § PCR (9057 guli ) S

Codo J S 4 05los (F 5L cadr YO+ Wb b uglewls TV 51 puf A o)lods (F Luglewlp SV (e 5L i 138 Wil b glaaloe
o J S Ve o,leis (& (Lactobacillus casei PTCC 1608 )

LSl
L PAG wlos cols cdslowsd Sy BLAST  Llw oSy a oLl sl PAB ala> PCR Jgaxe Jlu)|
@l wel p plas a5 ol plas |y g Gusbels Y o PCR Jsame b JIgs 5| Jol> mls ad plxil (yglsS Lo
(Y JS5) 090 disS oo Al 5 olbention 5 4325 9 NCBI ;5 55290 sloools L ngrlls_'; Aol do
I MT464328 1 Lactobacillus brevis strain 8466
o —: KP793167.1 Lactobacillus brevis strain Lb2H
ABBB0070.1 Lactobacillus brevis strain NBRC 3345
0 —3|:JN3684?1.1 Lactobacillus brevis strain ABRINW-K

ELM47303.1 Lactobacillus brevis strain BFE 8285
E MT544691.1 Lactobacillus brevis strain 4116
2 4 JN792496.1 Lactobacillus brevis strain PE117
4 Mb
—|: MW221346.1 Lactabacillus brevis strain 12376
MTE11909.1 Lactobacillus brevis strain 2976
—3: KP793173.1 Lactobacillus brevis strain Lh13H
4 MTABA157 1 Lactobacillus brevis strain 7872
—: LC582839.1 Lactabacillus brevis LSF9.6
k010095 1 Lactobacillus brevis strain F2a
—3: KJ095648.1 Lactabacillus brevis strain SD3S6L4
4 MF191696.1 Lactobacillus brevis strain WP-2.2
—: NWW295527 1 Lactobacillus brevis strain LBB
0 KM495305.1 Lactobacillus brevis strain gp33
—4: MVVEEE7 16.1 Levilactobacillus brevis strain 19222
3 KM495920.1 Lactobacillus brevis strain gpd1
—: KJ095E47 1 Lactobacillus brevis strain SD2S7L1
1] MWW295577 1 Lactobacillus brevis strain [D16.2b
—4: HM104306.1 Lactabacillus brevis strain 0945

e g oslewlySY (Siield co e Y Sl

2l 0 dgw ol Guizmed g pglie raololiiz 5 (nlesSSy
5 kel (bSOl ey i)l SlaSS g ]

YUgaz 50 Sigm il 4 Cuglie Cs 4y by po ol

).v|).> BLINS 25 w}[wb}.‘.ry A g ol odl edlo QL.M.'

AR



o 3y 3 g alewlaiTY o lobis g g5lelas | )00 9 6 m 02 SlEBS (e

@l oSl (Bl 50 Cmay (usbeolsTTY Glaz Caglis ¥ Jeua

Slee Sl dimolas (TUSE) yo Saly by @l

Pl otdn Gy cnl (b Sl g pusleanlstSTY sl

9 sk VOV jles b s g0 (oA Migallor 0355k ade (5 loe

VY Slee b o8 s30T el (S0S Jlae Gl (oS
D9y e

sasolid oF SKD) )0 Swo by, j0 ol ey s

Al s by (pl (bl g uslwlsSTY (6 e ]
D2 yia koo MF oo b eS8 pusS 55y piil e 55 SaisS s

95590 b Callad o)

i kel TY LGS 05 mle (29,500 b Zollad
ar Selzr 5 Sews By, 59 SeS 55 Lo g g adde
8 5] SaS e Ul ol Lk b (Fa ¥ sl JS5) o
S35 SNk ST in i (B9, 99 5 3 39 peiie e e A
5 Sl e 05 61281 a5 00 a0 (AT Migedle 5 S
Ao 5 col @l Glacungons (nials | (S Jole
oo )5 (G ySL oS 039y el s 555,07 (55, (S,05k

el 5 )L (g5lsm s

Y.
YA \RAR
:1 V$ VE/Y
¥ VY /¥
VA%
8 vy ’
2 v LYAl
ERN
'33" ?
?
Y
&S Lyl 93l S S sl Lyazs sl oligogdgm  porye0 (s Mgl eS8 usS 58 5 il
Sk g
Salx by, 4 035k o SL plp jo al; pae dla Y S
Y.
3, VY/¥ VYA
Vo /

8 Yo /A A

E] V. A7

9

LN

‘i A .

o5 Ls sl o809l oS S shedlinsl Ttz g 3T (uligegges  psiyse ks Sigalle oS3 (g5 55 21l

s ey

S M5 g & 357 oo STl 0 sy o alls LS F S

Yy



VEe e wiid s e | 5z 18 Ul ol S olitos Se Al

S92 (T sl s TY 4555 Sy g g ropbolisTY 4sS
3 waleslsSY paiz YoV Jlo,e Singh 4 Singh (Y0)
sl Y g LDl uslnls Y ales
e g sl GusbeslgSY qmganioly usbeilsiSY
(VF) 233,5 1az 00wyl oy 1) g phealis S Y 4555

ik

el gy i s 31TVl 4 o) S 5 Abdiali
WS b a5 3,5 lulid uslewls Y loieay algpl V-
(stihl ousbolsSY Wl ple 5 0, Ll LupleslssY
roplolisSY 5 rrg o puslolsSTY i upliotans] LuglalsiSY
Eaozme ;o Vo Ve Jlu yo o) g Zhang (YY) oy (6,50
A 20y silelaa uplewls Y Glyed G SLIA 2y
osbolsTY Glaz ez oy, LDl usleaslsTY il 0 Jol
oslolgiSY dla s pglio s uplulgiSY aloz 90 gy
Wl S g YeK5959 (upllsTY o dn upectsl)
(YA 092 (i [l uslslsiTY

95k Cools 350 5 Geoh (nl pes i

R O P B TS T p
S e Ao Bl e )3 5 (b Gl o AT 09 S
Jods @ uplenls Y Slas 2SL (B)b el 03g (niiore
Oleear (@l lon pie imes 5 (2S5 W Zpols
ailgi oo g Wiloads azlis (GRAS) [, ks o sbop—uslE )
SOl (29,5ee 2 lge plsrear eslinal sl 25t Rl
033, orsb ysld 5| clodas ity o wslewlszSY (FA-FY)
9,5 05 lgs (FY) wims o St |, laoyludl 5 blge
wlgs o I sloonnl dlax 5l Sglite

L ﬂ)_: Sy by ‘ul -
O30 5L 5 (57,8 0o lasiy (elSolug g o059 0
Bsolow Jolse codled 5l calon (VY) 0iiS oo 0 dgs
an ol Bl Ceodls j0 cogee i Wilg oo 6 iSL ol Alwgay
=ls slagigl 5l cab glacisas Loablie el
ady gl Gl Eel fuimen (FY) wll 5,15 oL
L 45 o @‘..\.C 0‘9.41 OA.LZSFQW 9 \.L..JLQ ‘_gl.mwlf)‘j)iuo
@ DY game Sl Gl 5 6wl SRl o 255 iyl
i poskelis Y 5 09 10,55 0 e 5 e @l )
wols las 993 5l Saly (B9, 50 e S9S ke SIS
ool (A ls g @iy plp )0 g rophenls Y ailox

Y

T TH ¢

Lilys )0 g 2lie Vgame o Lo usplewlsTY g4
OYgame (0 £5i5 ol a5 bzl el ol glise oLl o
Jo e @ il 00,58 g ooz Hlews 6 Lis o (i
P g SMhes Sliogas b culio slaas g 4 olitws sl
e i (MY 0,5 Sjpe i Slides Wb
ilises g5 oo 45 (ghod 1S sbay a5 sl Sl glodisS
aS Gl by glgl 51 SO el dore sty (YY) 5)ls 052
Jo (e el 4B S Sjso ol 0y50 0 o5 Sl
dyaze (b 5l (29,5 digw Silulazr lp omlie e
5 b wekewlgSY gilulie ol alisn bl ;o ol
oyl lolid ool 0ud oolizal MRS coiS Loy e
5 ies8 00 (olbontion o She ulul pn SESY ol
AFF YY) 03,5 oo ol JsSse

5 Seige @lalid 3y90 0 Aagh cnl Jol A
s 3l e ool silalaz g gy pupleanls Y (oliordn
Gy 3 plerdsn lates anb Gly e 0 e
aS s iSL @S W S asin (YY) ol colaiwl JsSge
5 o VB woaie 05 ceiie Jobo Gl b S5 slabe
oSSy el 02lgils S| puslwlsTY iz @ 15 sl 8
3B adg oblgs 08 baaslas elad axlllas () jo 055l 3las
slie B9 20 (Sl ugleligiSY s 3 cplpl wisgy 3555
a0 V0 los o &S slalis omes wd S 18 o Lo
Ay ol ugadis a2 0 TO sles j0 g 00,5 0l wgand
N 0S8 oo 18 e oS )lg Ko atws o S04
4 3B gy (obenlgiSY (2 SUS DMl ol » (T
5 Sl 59,5l Gale Gamy Glle Geinll Gead pess
2 ATV S o) o g 59le Slaoid jedS 4y 3B (piresn
5 plsl (dome iy ) g puslenlsTY (silulia Wl G
alr Ve lasdllas cnl o o 0l (JoSIge (B9, dhewgts (o
28 Qlolid uslewls Y (lsisas 6 5SLF 83l e iy
whe 93 g D) LusbewlsTY a9 ld oS
Se 5 petiepd usleilsSY o S FET uphenlsTY
g g osbeslsiSY aloa
adgpl YY 5IVVY Jls jo ool g Hejazi aslllas o
@bolid uslaclsTY Glgieay | dsnl A ol gl
9 oDl usplewls Y 4isS iy Jold 45 asoged



o 3y 3 g alewlaiTY o lobis g g5lelas | )00 9 6 m 02 SlEBS (e

Jle o o) Ken g Shazali dxlas ;o (FA) 095 polin (pmslegSig
SloSSsm Sl 4 Cud uwgn puplalsiTY age YoOF
(FR) 05 polie (rnlogSSy 5 (radSolal 15 el o139
oskeaslgzSY a5 ols L Y14 Lo o o San ¢ Falah asilias
4 S g Cel polie Grnleli g alosSSy 4 g p
SlF Yy Jle o o Kea 9 Khanmohammadi Otaghsara
polio (yrlogSiy Sison 5l 41 g ospbeoslis TV dyge0 20,8
s (ymmslogiy ool 9 eSOl 215 Gl g 5T 4 s g !
u_A}LG..A alisee GLQ\L.J}AS_:—‘ a ém Bre) )l QMLD 9
A Cod gy owplelsTY Gl oS ol s mls oy
S0l gl s pglin Cppmmsloliz g CpmnglogSg
ObeSolol 55 mmlog o)) 40 i g (o Sl 4 ol

g b ¢Sl IS g ks ool

& S Ao O

Sl Fhe (o9, (dome @l Sl lapasl g e (g 5Luls
el 384 paria la S b dnbe ladigu (0] Cunsts
85k (oo oty 5l ol oy pusbewlgTY aslllas Gl 5o
S ySh ol 50 b (2950 0 Cuols 6l
2 Sl b)) orizes g aslllas 550 s len
Sol 0aiS 8 e (ol oW 5l g usbol 51TV (6 S
@950 sld (05l (il lp Ol 5 Cel (g0
S (Sl slagle,s (b ()5 oy aib s
S BRSNS

S 3l 5wl

wplose el 30,8 6 b 1y Lo imgh cpl plxl Jobo yo oS
&l 4o (pyla
3,05 0525 (20, las lie Baiigsl

b &b
sl o gl lojls o Culos gy allie oy

AR

sl TY S g; @le dls Glis 995 1) (VL o See
Mgl ade Salz (b9, b1, (Sa)l05l Sl it g
L1 Solosl 3o yieS s VAT 0l poe dlla b ag g0 4
3 eS8 s 5550 ade VYA 0l pas dlla by Ss (s,
ol las og>
0o oS 5 8B YV Jlo o ol Sew 5 AzZizi axdllas ,o
aw lp 50 g pusbels Y 4laa by 0ol oo (029,500
e AATCC 25923) g5/ oS35 ploslins] Lalis g Sy
5,30 (ATCC 25922) IS Lsy 13/ 5 (ATCC 33090) 55pe/
9 sl eSS ShSliw] 6 5SL (e 285 8 Gromi
95500 35 LS5 il o pl byt (625 G esli
2395 JBge ey 5l g roploeolis Y oz Aoy 0ol o g8
0 bbb, 4 YOV Lo o ol Kan 5 Jabbari (F0)
Plp 3 038 iyl eddlar gy uslelsTY (09,50

s s skslis] (ATCC 25923)  uphysl  usSsSplslinl
ATCC g 90,45 Migalls (ATCC 12228) koo b/

el g, 5l ool L (ATCC 25922 ) _I5Tuy 1.5/ 5 (19430)
R pSoS g op S ols oyl sl andllas s s, Sel-
Lo p3l 3 sy gl s 3T Sl plyp 33 i 5 20 05 oo Ao
Yove Jlo o ol Sen 5 Hojjati (F8) o caslie L5
RSOV N R IERSEIER. ¥ JPNOK I
ol oy isls 18wy s jse |y Slpl guw s Sl sadlas
Glagw adde gy uslolsTY QL ySL wo Sl asllhe
oliogsss  ATCC 25923) s, sl usSsSalesliosl 1305 Lo
5 (PTCC 1609) jo3 50 o45 Misalles (PTCC 1707) fip:m5 1
oy olis mls wb bl (ATCC 25922 ) _U5ls, ./
45 Cpipslie 5 byl usTpTslSlin] S p Sl

ropbecligTY Sl 3550 )3 ol (al paw A5

2 S 5l T pilSo 05 ) GloSiism ST ade g
5 OrmmlegSly laSiism 1 el ilize 55k 5l Lo 5
5 olSlels wpse om 3l 1 Jele Slns ulew ol
Ol 5 WS oo SxSslr Oefan e 5l JSeilslS
Kirtzalidou 155 ;0 .00 o )8 150 cov 1y Jolo (5005344
osr ovokeleSY Glaage YN o o Gl
@ Cumd sl upleolslTY oy i usllsiSTY



	02- OA- ART 1411 En
	02- OA- ART 1411 Persian

