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Abstract
Background: Lactobacillus is the most important group of lactic acid bacteria that produce acid lactic through fermentation of
glucose, which is an important process in dairy production. Due to the natural microbic ecosystems of milk, the traditional dairy
products provide a suitable culture for growth and proliferation of Lactobacillus strains.
Objectives: The aim of this study was to investigate Lactobacillus species from domestic dairy products of Mahabad city.
Methods: In this study, 90 samples of cheese, yogurt, and dough were collected from the nearby villages of Mahabad. For the isolation of Lactobacillus, samples were cultured in MRS agar and grown colonies were tested gram stain, catalase test, and morphology.
Catalase-negative, gram positive, and without spores bacillus identification and purification. Then, oxidase tests, reduce nitrate, and
oxidation-reduction was performed on the SIM medium. To identify species of Lactobacillus, growth in 15°C - 45°C, gas production
from glucose with Durham tube to detect homo or hetero Fermentative, and fermentation Fructose, Maltose, Lactose, Galactose,
Mannose, Ribose, Arabinose, Xylose, Cellobiose, Inositol, Mannitol, Melezitose, Melibiose, Raffinose, Rhamnose, Trehalose, Salicin,
Glycerol and Gluconate and esculin hydrolysis were studied.
Results: In 3 products, Lactobacillus plantarum strain was identified, which was in cheese (46%) in comparison with yogurt and dough
(respectively 13% and 36%).
Conclusions: Based on findings in this study, Cheese provides better culture for growth and proliferation of Lactobacillus when compared with yogurt and dough and the Lactobacillus plantarum strain was the most of milk microflora and traditional dairy products
of Mahabad town.
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1. Background
A lactobacillus bacterium is gram-positive, nonsporulation, motionless, and catalase-negative. These
are normal flora of the human body and have a great
resistance against salt and antibiotics (1). Probiotic being
is the most important of the Lactobacillus characteristics;
probiotics are the microorganisms where a sufficient
number of them were used as a food supplement and
provides beneficial effects to the host (2)
Lactobacillus is the normal flora in traditional dairy
products and containing probiotic potential such as resistance to gastric acid and bile salts. Production of organic
acids and decrease of pH, secretion of antimicrobial compounds, and inhibitors such as bacteriocins, hydrogen per-

oxide, and compete with pathogens for adhering to the intestine wall, were the Lactobacillus effects (3). They are effective in disease improvements such as cancer, peptic ulcer,
intestinal inflammation, high blood pressure and cholesterol, diarrhea, allergies, weakened immune systems, as
well as lactose intolerance (4, 5). They can be used as natural preservatives in foods with secretion of bacteriocins,
which has an inhibitory effect on the growth of spoilage
microorganisms (3).
Another important effect of Lactobacillus, is antiaflatoxin activity in dairy products (6). This group of bacteria contains the beta-galactosidase enzyme and can hydrolysis lactose in milk and produce lactic acid by this enzyme during the fermentation process. Lactic acid is very
effective in creation of dairy products flavor (1). Lactobacil-
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lus also contains proteinase, lipase, and esterase enzyme.
Activity of these enzymes in dairy products, leading to create new compounds such as short-chain fatty acids, digest
peptides, and production of new amino acids (7).
One of the traditional dairy products that was evaluated in this study is Kurdish dairy cheese that is known
as Coupe cheeses. The cheese is prepared by crushing and
putting it into a pottery or tin and placed underground
for 2 to 3 months. These conditions will provide the perfect environment for growth the microaerophilic bacteria.
Coupe cheese is prepared using rennet cheese and without
adding any starters. The Coupe cheese structure is granular and dry (8). Traditional yogurt is prepared using yogurt as the starter (9). Natural enzymes of milk such as
protease and lipase are the important factors in the development of favorable cheese taste, which were destroyed in
the pasteurization process, however the enzymes were not
destroyed in traditional cheese (10). The aim of this study is
isolation of the Lactobacillus strains from traditional dairy
products (cheese, yogurt, dough) of Mahabad city.
2. Methods
From villages in and around Mahabad city, 90 samples of traditional dairy products were collected, which included 30 samples of yogurt, 30 samples of dough, and 30
samples of cheese, which were prepared from 2 types of
cattle and sheep milk. These samples transported to the
microbiology laboratory. At the beginning, 10gr from each
samples were added into the erlens, which were containing of 90 mL sterilized physiological serum. After homogenization, samples were diluted up to 5-10 and were cultured
in MRS agar (Merck, Germany). The following cultured
samples were placed in aerobic jars and then incubated at
30°C for 48 - 72 hours (11). After incubation, the obtained
colonies were performed by gram stain, catalase, and morphology test. Gram-positive, catalase-negative, and without spore bacillus, were identified and cultured in the new
plates and were incubated in the same condition.
For detection of Lactobacillus genus, other tests such as
oxidase, reduce of nitrate, oxidation-reduction, and movement in the SIM medium were performed. To identify,
the Lactobacillus species examined their growth in 15°C
and 45°C temperature and fermentation of Fructose, Maltose, Lactose, Galactose, Mannose, Ribose, Arabinose, Xylose, Cellobiose, Inositol, Mannitol, Melezitose, Melibiose,
Raffinose, Rhamnose, Trehalose, Salicin, glycerol and Gluconate, and hydrolysis of Esculin.
Furthermore, gas production from glucose was performed with Durham tube for identification of homo or
hetero fermentative (12). Finally statistical analysis were
performed by Ver21 SPSS software and using t-Test.
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3. Results
Among the 90 studied samples, there were Lactobacillus in 4 cases of yogurt, 11 cases of dough, and 14 cases
of cheese. All Lactobacillus were diagnosed as Lactobacillus plantarum, due to inability to gas production from glucose, inability to growth at 45°C temperatures, and inability to fermentation of Rhamnose, Glycerol, Inositol, and
Trehalose. The Lactobacillus plantarum frequency is 46%,
36%, and 13% in cheese, dough, and yogurt, respectively.
According to that may be pH, salt and age of samples
were effective in Lactobacillus isolation; the samples with
Lactobacillus were compared with samples without Lactobacillus. There were no significant differences in cheese
samples (P > 0.05). Additionally, there were no observed
significant differences in yogurt and dough in terms of age
and salt (P < 0.05), however, pH differences were statistically significant (P < 0.05).
4. Discussion
According to our results, the isolation of Lactobacillus from cheese was more compared to the other products (yogurt and dough). The isolated Lactobacillus from
cheese were about 46% and all of them were Lactobacillus
plantarum. Cheese has special advantages in comparison
to other dairy products for probiotic bacteria. Cheese increased viability of probiotics, due to high pH, solid, and
pressed structure (that probiotics protect against unsuitable environmental factors), high buffering capacity (due
to high levels of protein), fat percent, and particular storage conditions (10). Cheese has a high pH (4/8 - 5/6) in comparison to other products (3/7 - 4/3), which provides more
favorable conditions for the growth of probiotics. Cheese
contains micronutrient such as decomposed peptides, decomposed fatty acids (from the process of lipolysis), lactose and organic acids (produced by glycolysis), which considered food source of probiotics in the cheese (10).
Hashemi et al., (2013) reported that there were increased numbers of mesophilic Lactobacillus at the end of
the reaching process in comparison to the beginning of
reaching process, in Kurdish cheese. Slowly metabolism
of Lactobacillus and adaptability with adverse environmental conditions (low pH, low water activity and high NaCl)
in comparison to other lactic acid bacteria, were the cause
of existence of this bacteria in large amounts at the end of
reaching period (13).
Milani (2012), in a study on biological diversity of traditional Kurdish cheese, reported that in the beginning of
the ripening period, Enterobacter and lactic acid bacteria
were the most important bacterial groups in terms of frequency. Contrary to yeast and mildew, the speed of reduce
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Table 1. Mean of the pH, Age and Salt and Standard Deviation in Cheese, Yogurt and Dough Traditional

Dairy Type

pH

Age (Day)

Salt

Cheese

5.45 ± 0.29

56.83 ± 8.8

4.13 ± 1.77

Yogurt

3.59 ± 0.79

4.13 ± 0.81

Dough

3.63 ± 0.11

7.86 ± 1.33

Table 2. Number, Source and Gathering Location of Samples with Lactobacillus

Cheese
Samples
Lactobacillus
Sampling location

Yogurt

Dough

Cattle

Sheep

Cattle

Sheep

Cattle

Sheep

n (8)

n (6)

n (1)

n (3)

n (9)

n (2)

South (8)

South (5)

North (3)

North (1)

the number of coliforms and E.coli were very high in during ripening period. The results showed that the absence
of positive coagulase coliforms, Salmonella, and Staphylococcus in all cases at the end of the 60 days of the ripening
period, which seems has been due to reduced water activity, pH decrease and increase the population of useful microflora of lactic acid bacteria. Furthermore, in the end, the
ripening period increased the free fatty acids and amino
acids, which were enhances the positive characteristics in
terms of the flavor (14).
Lactobacillus is the dominant species in cheeses that is
prepared from raw milk, due to the fact that these bacteria
can grow in difficult conditions (15). According to our results, 4 and 11 Lactobacillus plantarum strains from yogurt
and dough were isolated, respectively. Several factors decreased or had a loss of probiotic growth in the yogurt,
such as high acidity, low pH, presence of hydrogen peroxide, bacteria-inhibiting production, dissolved oxygen, and
high concentrations of soluble substances. The rapid decline of pH in yogurt fermentation causes the growth of
probiotics to stop before enough duplication and increase
the other bacteria population in yogurt; the result reduced
the number of probiotics bacterial after fermentation and
during of storage (10). Lactic acid bacteria constitute an
important part of the yogurt microbial population, which
with the increase in yogurts age during storage, causes an
increase in acidity by lactic acid bacteria and reduces the
number of probiotic bacteria (16).
A study was performed by Jokovic et al., (2008) on Kajmak (fermented fatty milk) traditional dairy products and
isolated 3 species such as Lactobacillus kefir, Lactobacillus
paracasei, and Lactobacillus plantarum (17). During the examination of lactic acid bacteria in Armada traditional
cheese (typical Spanish cheese which production from
Int J Infect. 2018; 5(1):e62152.

South

South (2)

South (3)

North (1)

North (6)

South (2)

goat’s milk) by Herreros et al., (2003) Lactobacillus plantarum, Lactobacilluscasei, and Lactobacillusbrevis species
were identified (18). The Fiore Sardo cheese was studied by
Munnu et al., (2000) (traditional Italian cheese which production from sheep’s raw milk) and showed that hetero
fermentative Lactobacillus such as Lactobacillus plantarum
and Lactobacillus casei were dominant species during reach
(11).
Abdi et al., (2006) studied Lighvan cheese and isolated Lactobacilluscasei as well as Lactobacillusplantarum,
which were dominant species (19). Navidghasemizad et al.,
(2009) reported that Lactobacillusplantarum was the dominant strain in traditional Lighvan cheese (20), as well as
the Abdi study (19). Durlu-Ozkaya et al., (2001) studied
the activity of lactic acid bacteria in Beyaz cheese and reported that 14 isolates of Lactobacillus plantarum and 3 isolates of Lactobacillus paracasei were found. They showed
that the Lactobacillus plantarum was the dominant strain
in the Beyaz cheese (21). A study performed by Edalatian et al., (2012) on the Koozeh cheese, isolated Lactobacillusplantarum, Lactobacillusbrevis, Lactobacillus hlavaty, Lactobacillus delbrueckii, Lactobacillus fermentum, and Lactobacillus ferment from this cheese and showed that the Lactobacillus plantarum was the dominant strain (8). Hasanzad
Azar and Ehsani (2013) reported that the plantarum strain
was the dominant strain in the Coupe local cheese (22).
Manolopoulou et al., (2003) in assessing the microbial population of feta cheese (traditional cheese in southern of
Greece), showed that the plantarum strains was the dominant strain in this cheese (23). All of these studies are similar to the present study. Results of above studies showed
that Lactobacillus plantarum was identified as one of the
most common species in the traditional dairy products,
however, several studies were unlike our study.
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Table 3. pH, Age and Salt Difference in Cheese Samples in Terms of Lactobacillus Presencea

pH

Age

Salt

Group 1

5.45 ± 0.299

59.92 ± 7.68

3.89 ± 1.86

Group 2

5.46 ± 0.292

55.37 ± 6.3

4.33 ± 1.72

P value

0.713

0.563

0.911

Cheese

a

Group 1: Lactobacillus (+); Group 2: Lactobacillus (-).

Table 4. pH, Age and Salt Difference in Yogurt and Dough Samples in Terms of Lactobacillus Presencea

pH

Age

Group 1

3.64 ± 0.153

4 ± 0.816

Group 2

3.58 ± 0.646

4.15 ± 0.833

P value

0.044

0.352

Group 1

3.71 ± 0.006

6.63 ± 0.809

Group 2

3.67 ± 0.08

6.77 ± 1.33

P value

0.006

0.097

Yogurt

Dough

a

Group 1: Lactobacillus (+); Group 2: Lactobacillus (-).

Akabanda et al., (2013) examined fermented milk that
was called Nuno (prepared in Ghana and west Africa) in
terms of presence of Lactobacillus and was clear that Lactobacillus fermentum was dominant during the fermentation process and played an important role in the first 6 - 8
hours of fermentation time (24). Mathara et al., (2008) isolated 23 species of Lactobacillus from traditional fermented
milk (Kulenato) in Kenya, and Lactobacillus acidophilus, Lactobacillus rhamnosus, Lactobacillus fermentum, and Lactobacillus casei were most of the isolated strains (25). Yu et
al., (2011) isolated 7 strains of Lactobacillus plantarum from
Mongolian traditional dairy products, while Lactobacillus
delbrueckii, Lactobacillus hlavaty, and Lactobacillus fermentum were identified as dominant species (26). The research
done by Torres-Lanez et al., (2006) on the properties of
natural microflora of Mexican Fresco cheese, showed that
Lactobacillus casei was the dominant strains (15). In the
Rossetti et al., (2008) research on the Grana padano traditional cheese, Lactobacillus hlavaty and Lactobacillus delbrueckii strain were the dominant strain (27).

and buffalo milk, which were used in production of traditional dairy products. Furthermore diversity of the Lactobacillus genus and strains in the traditional dairy products
depends on the native milk flora, methods of production,
and geographical areas, which all influence the diversity
of Lactobacillus population and other lactic acid bacteria in
traditional dairy products (26).
Characteristics of traditional cheeses are a result of
genus diversity, local species, and milk especial native flora
(28). Therefore, it is possible that Lactobacillus species population are different in each region in traditional dairy
products. Based on these results, we can concluded that
Lactobacillus plantarum is the dominant native micro flora
in traditional products (yogurt, dough, and cheese) in Mahabad city. Since natural microbial flora of milk were effective on the flavor, it is possible that Lactobacillus plantarum
play an important role in the taste and aroma in this product.

Footnotes
Generally, in all of research that has been performed in
identifying the species of lactic acid bacteria in traditional
dairy products, the difference in bacterial populations and
species was observed. One of the reasons for these differences is the difference in the compounds of cow, sheep,
4
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