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Background: Probiotic microorganisms are selected based on their long history of use as well as their lack of side effects. Nowadays,
the consumption of probiotic products is growing intensively in developing countries. Researchers who work in the food industry and
research centers pay more attention to the identification of new probiotic bacteria with better performance characteristics as well as
investigation of their performance because these findings can be very effective in promoting sale and consumption of these products.
Objectives: Hence, this study was performed following these objectives: isolating indigenous lactic acid bacteria from traditional dairy
products in Markazi Province, screening strains with probiotic characteristics, identifying strains and performing microbial collection of
probiotic strains with indigenous potential.

Materials and Methods: In this study, the samples were screened from traditional dairy products, such as fresh yogurt, curd, Tarhana and
Ghareghoroot of Markazi Province villages. Samples were enriched in de Man, Rogosa and Sharpe (MRS) broth, and different strains were
isolated and purified from this culture on MRS agar medium. Isolated strains were investigated by microscopic observations, considering
the following factors: catalase capability, resistance to acid and bile, bile salt hydrolysis and antibiotic susceptibility pattern.

Results: Nineteen Gram-positive and catalase-negative strains belonging to the Lactobacillus genus were isolated from the above-
mentioned diary samples. Seven strains were resistant to acid and bile in which acid resistance was between 21.08% and 122.33% and bile
resistance was between 94.08% and 152.93%, respectively. All isolated strains were susceptible to different antibiotics and a small percentage
had the ability to hydrolyze Sodium Taurocholate.

Conclusions: There are many of different species of Lactobacillus probiotics in traditional dairy products of the Markazi province, based
on the findings of this study. It is recommended for researchers to isolate these strains and investigate their probiotic characteristics in
order to reproduce them for use in food production as well as for medical treatment.
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1. Background

Great attention is currently drawn to probiotics, pre-
biotics or their combined use as synbiotics, to improve
human health via natural sources. Probiotics are defined
by the FAO/WHO as “live microorganisms that, when ad-
ministered in adequate amounts, confer health benefits
on the host” (1). Probiotics have become a major focus
of lactic acid bacteria (LAB) research over the past 10
years, with most attention drawn to the genera Lactoba-
cillus and Bifidobacterium (2). These organisms have been
widely reported to exert many beneficial effects, such as
activation of the immune system, prevention of cancer
cell growth, maintenance of mucosal integrity and pre-
sentation of an antagonistic environment for pathogens
(2,3). There has been an increase of interest regarding the
commercial utilization of Lactobacillus strains isolated

from traditional and naturally fermented dairy products,
which possess health-promoting effects. Research on Lac-
tobacilli isolated from such traditional and naturally fer-
mented dairy products reveals a long history of safe use
(2,4,5).

Nowadays, a variety of microorganisms, typically food
grade lactic acid bacteria (LAB) and bifidobacteria have
been evaluated for their probiotic potential and are ap-
plied as adjunct cultures in various types of food prod-
ucts or therapeutic preparations (5). To be beneficial to
human health, a probiotic must fulfill several criteria;
for instance, it must survive passage through the upper
gastrointestinal tract (GIT) and must be able to function
in the gut environment (1, 4, 6). Probiotics also need to
possess the ability to survive and be viable in the prod-

Implication for health policy/practice/research/medical education:

Probiotics in the treatment and prevention of gastrointestinal diseases, especially in children, can be used. In addition, these bacteria stimulate the im-

mune response and prevent many infections.
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ucts, during food production and storage (1,7). Therefore,
aproper evaluation of each candidate probiotic strain be-
comes an important step for further implementation as
a culture adjunct. The most commonly used organisms
in probiotic preparations are the LAB. Therefore, the fol-
lowing sections will be devoted to general information,
taxonomy and importance of food with this important
group of bacteria (1, 8). However, to provide health ben-
efits, Lactobacillus strains, which are mostly delivered in a
food system, must overcome physical and chemical bar-
riers in the gastrointestinal tract, especially acid and bile
stresses, and have antagonistic activity against bacterial
pathogens (2).

2. Objectives

Due to the fact that the Markazi Province is known for
its abundant production of traditional dairy products,
microbial collections of probiotic strains of lactic acid
bacteria was performed in this area (ensuring safety
of isolated strains (GRAS)).The aim of the current study
was then to investigate the probiotic characteristics of
these collected strains. This attempt was a step towards
addressing the increasing importance of these products
as well as resolving our dependence on these microbial
sources.

3. Materials and Methods

3.1. Isolation of Strains of Lactic Acid Bacteria From
Traditional Dairy Products

In this study, all chemicals and cultivation mediums
were provided by Merck Co. Firstly, for isolation of the
strains, samples of traditional dairy products, includ-
ing yogurt, curd, Tarhana and Ghareghoroot, were col-
lected from the Markazi province. Secondly, the collected
samples were transported to the laboratory after coding.
Thirdly, samples were enriched using falcons containing
de Man, Rogosa and Sharpe Broth medium in an incuba-
tor at 37 °C with atmospheric carbon dioxide. Tarhana
and curd samples have hard tissues, hence cannot be eas-

ily mixed with the cultivation medium. Thereby, these
samples were firstly dissolved in sodium citrate and were
then added to MRS broth medium (9). After enrichment,
bacteria were cultivated in MRS agar and incubated as
before (i.e. cultivation in MRS Broth medium). Grown
strains were isolated based on colony morphology and
catalase capability and were then coded (Table 1). Finally,
isolated strains were kept in 50% glycerol at 40 °C until
complementary tests were performed.

3.2. Investigating Resistance to Acid

First, the pH of the MRS Broth medium was adjusted to
pH of two with hydrochloric acid. Then, the medium was
inoculated with a certain amount of bacteria suspension
for two hours at 37 °C. In the next step, the cells were iso-
lated using centrifugation at 6000 rpm for 10 minutes
and inoculated in MRS Broth cultivation medium. The
optical absorption of the samples was determined to be
600 nm. Resistance percentage of strains to stomach acid
was determined by comparing optical absorption of the
samples with the control sample (pH = neutral). It should
be noted that this test was repeated three times for each
sample (10).

3.3. Investigating Resistance to Bile

The isolated strains were cultivated in medium contain-
ing 0.2% bile salts. The level of strains resistance was de-
termined by comparing optical absorption of the sample
with the control sample (cultivation medium without
bile salts) (Diagram 2). It should be noted that this test
was repeated three times for each sample (10).

3.4. Bile Salts Hydrolysis Test

For this test, the isolated strains were cultivated in
medium containing 0.2% sodium taurocholate. The me-
dium was incubated to allow dissolving. The incubation
was performed for 48 to 72 hours at 37 °C in an incuba-
tor containing CO,. Then, plates were examined for white
precipitates. This white precipitate was a sign of bile salt
hydrolysis (10).

Table 1. Antibiotics Susceptibility of Lactobacillus sp. Isolated From Dairy Products; Yogurt (Y), Tarhana (T), Ghareghoroot (GH)

Sample Nalidixic Acid Clindamycin  Chloramphenicol Ampicillin Tetracycline Erythromycin
Y2 S S S S S S
Y3 S S S S S S
Y4 S S S S S S
Y5 S S S S S S
Y6 S S S S S S
T S S S S S S
GH S S S S S S
2 Jundishapur ] Microbiol. 2014;7(6):10168
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3.5. Investigating Antibiotic Resistance

In order to determine antibiotic resistance, first 1% of
strains isolated from newly cultivated samples were add-
ed to warm sterile MRS agar with half concentration of
MacFarlane. Then, a fixed amount of the medium was di-
vided into plates. After the cultivation medium was made
(i.e. became solid) antibiotic disks were placed at regular
intervals on plates and incubated in a CO, incubator at 37
°C. After 24 hours, each plate was retrieved and measured
using a metric rule for the area of inhabitation (11).

3.6. Identification and Taxonomical Studies

The isolated strain was identified according to methods
described in Bergey's Manual of Determinative Bacteriol-
ogy (12). Also, 16S rDNA sequence analysis was performed
for phylogenetic recognition of the new strain.

4. Results

Among numerous isolated bacteria, 19 strains were
isolated from dairy products (Figure 1), which were all
Gram-positive and catalase-negative. Based on biochemi-
cal and physiological tests performed according to Ber-
gey's Manual of Systematic Bacteriology, the strain was
identified as Lactobacillus sp. (12). Using BLAST analysis of
16S rDNA sequences, the nucleotide sequence was found
to be identical to parts of the Lactobacillus crustorum, L.
plantarum and L. paracasei genomes. Probiotic bacteria
should pass through the highly acidic stomach in order
to reach the intestine and create proper conditions for
residence. Therefore, the first step in screening of pro-
biotic Lactobacilli strains is selecting those that are acid
resistant (Figure 2).

Probiotic bacteria should not only be tolerant to acidic
conditions of the stomach but also be resistant to intes-
tinal bile salts, so that they could survive in the digestive
system. In this study, Y2, Y3:Y4, Y5, Y6, T and GH, which
were resistant to highly acidic conditions, were evalu-
ated for their ability to grow in the presence of 0.2% bile
salts; all strains were highly resistant to bile salts (Figure
3). The results showed that all of the selected strains were
susceptible to antibiotics used in this test (Table 1). The
results showed that among isolated strains Y2, Y3, Y4, Y5,
Y6, T and GH were positive regarding bile salt hydrolysis
(Figure 4).

5. Discussion

It has been known for years that dairy products are im-
portant for human health. One of the main problems of
probiotic bacteria in dairy products s their intolerance to
products’ ecological conditions (1-3). Moreover, their un-
desirable taste and odor is another problem that should
be considered. In the study conducted by Coeuret et al.
on traditional unpasteurized milk and cheese in France
during 2004, 88 strains of Lactobacilli were isolated from
these two products from which only four strains had pro-
biotic potential (13). In another study on 122 Enterococcus
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Faecium strains isolated from traditional cheese of Argen-
tina, 11 strains were able to grow in acidic conditions and
bile salts (9).

Figure 1. The Colony Isolated From Yogurt
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Figure 2. Acid Tolerance of Lactobacillus sp. Isolated From Dairy Products;
Yogurt (Y), Tarhana (T), Ghareghoroot (GH), Curd (C)
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Figure 3. Bile Tolerance of Lactobacillus sp. Isolated From Dairy Products;
Yogurt (Y), Tarhana (T), Ghareghoroot (GH)
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Figure 4. Bile Salt Hydrolysis in Sodium Taurocholate Medium by T And
Y2 strains

In order to evaluate their beneficial effects in the host,
probiotic bacteria must transit through the highly acidic
stomach conditions in order to reach the intestine. Thus,
resistance towards low pH is essential for the survival
of the probiotics. As shown in Diagram 1, the most acid-
tolerant strains were respectively isolated from yogurt,
Tarhana and Ghareghoroot; however, no resistant strains
were obtained from curd. The results indicated that the
best option for isolation of potentially probiotic Lactoba-
cilli is from yogurt which was obtained from Nazmabad
and Moradabad villages.

Another key characteristic of probiotic bacteria is their
resistance and ability to grow in the presence of bile salts
in order to survive in the digestive system. Gilliland et
al. performed extensive studies on Lactobacilli suscepti-
bility, isolated from dairy products, to bile salts as well
as the importance of susceptibility determination in
selection of probiotic bacteria (14, 15). They showed, in
their following studies, that tolerance to bile salts differs
among strains of Lactobacillus species isolated from the
intestine. Growth and reproduction of bacteria in the in-
testines of cattle is dependent on their bile tolerance (16).

Gilliland et al. used a 0.3 concentration of oxgall bile
salt in his studies, which was a mixture of cholic acid
(bile salts insoluble in water) and taurocholic acid (bile
salts dissolved in water). This mixture (oxgall) is most
similar to human bile salts. The basis of his studies was
determination of the difference between lag phase of
bacterial growth in the presence and absence of bile salts
(17). Similar studies were done by Liong and Shah (2005),
Lin, etal.(2007) and Pennacchia etal. (2004) in which the
same methods were used to evaluate bile salt tolerance of
Lactobacillus strains (18-20). In this study, bile salt toler-
ances of selected acid resistant strains were investigated.
Seven acid resistant strains, considering their ability to
grow in the presence of 0.2% bile salts, were evaluated.
All of the stains were highly resistant to bile salts, where

maximum resistance was equal to 152.93%. From our ex-
periments, we found that isolated Lactobacillus sp. show
a broad range of resistance to most antibiotics including
chloramphenicol. This may be possibly due to the wide
use of antibiotics in veterinary medicine and agriculture.

Biochemical characterization of strains showed that
resistance and tolerance to bile salts are not dependent
on species; however, they are different amongst strains
of the same species. This extensive range of resistance to
bile salts and diversity of resistance in different strains
observed in this study was reported by other research-
ers including, Liong and Shah (2005), Pennacchia (2004),
Mishra and Prasad (2005) (18, 20, 21). These results indi-
cate that lactic acid strains, which are resistant to acidic
conditions and bile salts, isolated from traditional fer-
mented dairy products in Iran, could be good candidates
for use along commercial primers in order to enhance
health of dairy products.

In conclusion, this study showed that direct screen-
ing methods with inhibition of acid-sensitive bacteria
growth could be an appropriate method for isolation
of potential probiotic strains. Moreover, this method
facilitates investigation of probiotic characteristics of
dairy products. Amongst the four different samples of
traditional dairy products, 19 Lactobacillus strains were
isolated, from which seven strains were able to survive
at pHof2 and grow in 0.2% bile salt. The results showed
that yogurt and Tarhana of Nazmabad and Ghareghoroot
of Salehabad had more probiotic potential compared
to the other products. Also, biochemical, physiological,
morphological and molecular tests showed that Lactoba-
cillus sp. were dominant in traditional dairy products of
these regions. Since these isolates were resistant to acid
and bile salts, they can be used as potentially probiotic
bacteria by promoting host-specific health experiments.
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