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Abstract  

Today's stressful living conditions, high consumption of refined food, unbalanced diet and irregular use of 

antibiotics adversely affect the human body and microbiota. In the study, it was aimed to isolate probiotic 

microorganisms from local fermented milk products (white cheese and tulum cheese) and to investigate some 

properties of these microorganisms in order to be used as nutritional support. Microorganisms were isolated by 

culture method. They were identified by carbohydrate fermentation and molecular tests. Acid-bile tolerance, 

exopolysaccharide production, antimicrobial activities and resistance profile against some antibiotics were 

investigated. Considering the probiotic properties investigated, it is predicted that 5 Lactobacillus spp. strains 

meet the desired criteria and can be used in the development of new products. In order to support the 

gastrointestinal microbiota affected by adverse conditions and to provide flora balance, it is important to 

supplement with superior probiotic products. It is very important to carry out further studies with the probiotic 

bacteria we obtained from our study and to include these bacteria in probiotic product ingredients in terms of 

microbiota support. 
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I. INTRODUCTION  

Probiotic studies began in the early 20th century by Ellie Metchnikoff with the findings that some food 

supplements positively support the gut microflora and inhibit the growth of some toxin-producing bacteria [1].  

Probiotic microorganisms, known to have beneficial properties for human health, represent an important part of 

the gut microbiome that regulates various systems. Probiotic bacteria are included in food supplements and 

fermented foods as living microflora [2]. 

The United Nations Food and Agriculture Organization (FAO) and the World Health Organization 

(WHO) Working Group define probiotics as "living microorganisms that, when administered in sufficient 

quantities, have beneficial effects on health on the host" [3]. It is known that probiotic microorganisms have 

health-regulating role such as strengthening the intestinal barrier, contributing to the diarrhea treatment process, 

antimicrobial activity, managing lactose intolerance, lowering serum cholesterol levels, supporting the immune 

system and reducing the risks of some cancer types [4, 5, 6, 7, 8]. In our age, the importance of healthy 

nutrition, changing living conditions and increasing education level have increased the search for new functional 

foods and consumption. One of the most preferred functional food industries is probiotics. Studies on this 

subject and the search for new products are increasing. Fermented milk and dairy products (yogurt, kefir, 

cheese, butter, etc.) produced with newly discovered probiotic microorganisms have become more popular [9, 
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10]. The identification and discovery of novel probiotics will be more beneficial in terms of health and use in 

the food industry. In our study, it was aimed to isolate new probiotic microorganisms from local fermented milk 

products and to determine some probiotic properties of them. 

 

II. MATERIALS AND METHODS 

 

II.1. Isolation  

Local fermented milk products (5 white cheese and 3 tulum cheese) (5 g) were shaken well with 45 ml PBS 

solution and homogenized, then diluted, ranging from 10
−1

 to 10
−6

.  0.1 ml of samples were plated on de Man, 

Rogosa and Sharpe (MRS) agar and incubated at 42±0.5 ºC for 48 hours (10% CO2). The isolation of bacteria 

was determined by gram staining, catalase test and colony morphologies were purified by subsequent 

subcultures. After the pure cultures were grown in MRS broth at 42±0.5 ºC for 24 hours (10% CO2), 0.1 ml 

culture were transferred into fresh medium and incubated at 42±0.5 ºC for 16-18 h (10% CO2). The pure 

cultures were stored at −80°C for further examination.  

 

II.2. Identification of Species  

 

Biochemical identification: A total of 28 LAB strains were isolated from fermented milk samples. API 

50CHL kit (Biomerieux, Marcy l'Etoile, France) was used according to the manufacturer's instructions based on 

bacterial carbohydrate fermentation. According to the color change, the results were evaluated as (+/-). Strains 

were determined according to their biochemical profiles with database (V5.1) and apiwebTM identification 

software. 

 

Molecular identification: Firstly DNA extraction and then polymerase chain reaction (PCR) methods were 

used to identify the twenty-eight isolated LABs by molecular methods. It was developed in MRS broth for 16-

18 hours at 42 ± 1 °C (10% CO2) for DNA extraction. Genomic DNAs for 16S rRNA analysis from isolates 

were extracted using commercial DNA extraction kit (PureLinkGenomic DNA Kit, Invit-rogen K) as indicated 

in the user manual. The DNA obtained was collected in 75 μl washing solution and stored at -20 ºC. 16S rRNA 

gene regions were amplified by PCR. 16S rRNA universal primers 27F (5p-AGAGTTTGATCCTGGCTCAG-3 

') and 1492R (5p-TACGGTTACCTTGTTACGACTT-3') were used for PCR. For PCR reaction using thermal 

cycler (Bio-Rad T100, USA); at 94 ° C for 5 minutes, 94 ° C for 1 minute 40 cycles, at 42 ° C for 1 minute, at 

72 ° C for 1 minute and final elongation at 72 ° C for 10 minutes. PZR products were run in 1% agarose gel and 

visualized under UV light. The PCR product was sequenced with an Applied Biosystems BigDye terminator 

loop sequencing version 2.0 kit (Applied BioSystems, Foster City, CA). The sequencing products were purified 

with Sephadex spin columns (Cold Spring Harbor Protocol, 2002, California) and resolved with an Applied 

Biosystems model 3130XL automated DNA sequencing system (Applied Biosystems). The results displayed by 

the Sequencing Analysis Software v5.3.1 were investigated with the NCBI blast tool to find percentages of 

identity with sequences contained in the databases. 

 

II.3. Evaluation of acid and bile tolerance 

 

In order to determine the resistance of bacteria in acidic conditions in the stomach, artificial gastric juice 

was prepared and their vitality was determined at certain times. Pre-study bacteria were activated twice, and 

then their density was adjusted to 0.6 by spectrophotometer (Biochrom, Bioscience, USA) (OD600 = ~ 0.600). 

The bacteria added at a rate of 2% to artificial gastric juices with different pH values (2.0; 2.5; 3.0; 4.0 and 6.8 

(control). The viability rates of the control group were accepted as 100% and the viability rates in other pH 

conditions were calculated accordingly. Then they were incubated under microaerophilic conditions at 42±1 °C 

for 24 hours and absorbance were determined at 600 nm by spectrophotometer. Survival percentages of 

microorganisms in media with different acid concentration were calculated by the following formula; 

%vitality= (OD600 (sample) x 100)/ OD600 (control) 
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II.4. Evaluation of bile tolerance 

 

The bile solutions were prepared with powdered bile extract (Oxbile, Sigma) and then these solutions were 

filter sterilized by 0.42 µm filter, finally bile solutions were added in MRS broth media to be a final 

concentration of 0.3%; 0.5% and 1.0%. MRS broth without bile was used as a control.  The isolates were grown 

in MRS broth under microaerophilic conditions at 42 ± 1°C overnight and absorbance adjusted to OD600=0.6 

value, 2% of cultures were inoculated into bile-media and incubated at 42±1°C for 24 h. Bacterial growth was 

measured spectrophotometrically at 600 nm. All experiments were repeated twice. The survival ratio was 

calculated with the same formula of acid tolerance. 

 

II.5. Exopolysaccharide (EPS) production  

 

In the EPS production experiments, twice activated and absorbance adjusted (OD600 = ~0.600) cultures 

were used. Then, 1 ml of activated cultures was incubated in boiling water for 10 minutes and 170 µl of 85% 

TCA was added on cooled samples. The cultures were centrifuged at 13 000 rpm for 25 min. The supernatant 

was mixed with equal volume of ethanol and centrifugation at 13 000 rpm for 15 min. The pellet was dissolved 

in 1 ml of ultrapure ddH2O. EPS production capacity was determined by modified penol-sulphuric acid method 

[11].  To 1 ml of sample, 0.5 ml 5% (w/v) phenol was added followed by 5 ml concentrated sulphuric acid. The 

mixture was incubated at room temperature for 10 min, then incubated at 30ºC for 20 minute and the absorbance 

was measured at 490 nm. The standards were prepared using glucose in the range of 0-100 mg/L. According to 

standard curve equation, the amounts of EPS produced by the samples were calculated as mg/ml. 

 

II.6. Evaluation of antimicrobial effects 

 

The antimicrobial effect of the isolates against test microorganisms was determined by disk diffusion 

method. Gram-positive Staphylococcus aureus (ATCC 25923) and Bacillus subtilis (ATCC 6633), Gram 

negative Pseudomonas aeroginosa (ATCC 27853) and Escherichia coli (ATCC 25922) were used as test 

microorganisms and Candida albicans (ATCC 10231) strains as fungi. After these microorganisms were 

activated twice in the appropriate medium, their absorbance was adjusted as 0.600 at OD600. 100 µl of the 

densities adjusted cultures were inoculated into Müller-Hinton Agar medium. 5 µl and 10 µl of isolates were 

dropped onto sterile discs on which filters were placed. It was incubated at 42 ° C for 24 hours under 

microaerophilic conditions. After incubation, inhibition zone diameters were measured as mm ± standard 

deviation. 

 

II.7. Antibiotic susceptibility’s testing 

 

Antibiotic susceptibility was determined by disc diffusion method. Fifteen antibiotics discs used and results 

were evaluated according to The European Committee on Antimicrobial Susceptibility Testing. (Version 9.0, 

2019. http://www.eucast.org.). The results (mean four readings) were expressed as sensitive (S), partially 

sensitive (I) and resistant (R). Used discs; AZM: Azithromycin, SAM: Ampicillin/Sulbactam, MUP: Mupirocin, 

AMP: Ampicillin, AMC: Amoxicillin/Clavulonic acid, CIP: Ciprofloxacin, AK: Amikacin, TE: Tetracycline, 

CN: Gentamicin, OX: Oxacillin, VA: Vancomycin: Erythromycin, S: Streptomycin, C: Chloramphenicol, P: 

Penicillin. 

 

II.8. Statistically analysis  

 

The statistical analyses were performed according to SPSS Inc. Software (22.0 version; SPSS Inc., Chicago, 

IL) program. Data are reported as means ± SD.  Pearson's correlation was used for determine any significant 

differences between EPS production and different pHs/different bile concentrations. The critical significance 

level for the statistical tests was determined as 0.05. 
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III. RESULTS AND DISCUSSION 

 

III.1. Identification and Isolates of Bacteria 

 

Twenty-eight isolates showed the typical features of LAB (cocci, rod-shaped, Gram-positive, and catalase 

negative). The biochemical and molecular characterization of all isolates were determined. The strains were 

identified using API 50 CHL medium (Bio Mérieux La Bali Grottes, France). The biochemical and molecular 

data were given in Table 1. In this study we conducted, 28 Lactobacillus spp. strain was isolated and 4 different 

Lactobacillus spp. has been defined. From 5 white cheese samples, 18 Lactobacillus spp. were isolated and from 

3 Tulum cheese samples, 10 Lactobacillus spp. were obtained. The distribution of the isolated strains by species 

was determined as 13 L. delbrueckii (46.4%), 7 L. fermentum (25%), 6 L. helveticus (17.9%) and 2 L. plantarum 

(10.7%). The strain codes, biochemical and molecular similarity rates of the isolates are shown in Table 1. 

Similarly, Erginkaya et al. (2018) Lactobacillus spp., Streptococcus spp., Bifidobacterium spp. and 

Enterecoccus spp. isolated from different some dairy products such as yoghurt, white cheese and cokelek [12]. 

 

 

TABLE 1. THE BIOCHEMICAL AND MOLECULAR IDENTIFICATION DATA OF STRAINS 

Strains 

Code 

Similarity (%) Species  Strains 

Code 

Similarity (%) Species 

Biochemical Molecular Biochemical Molecular 

El-A2 96 99  

 

 

 

 

 

L. delbrueckii 

El-A1 100 100  

 

 

L. fermentum 

El-A3 96 99 El-A4 100 100 

El-A5 98 100 El-A9 98 100 

El-A6 100 100 El-A10 100 100 

El-A7 98 100 El-A17 100 99 

El-A11 98 100 El-A18 100 100 

El-A12 100 100 El-A21 100 100 

El-A15 96 99 El-A8 100 100  

 

 

L. helveticus 

El-A16 96 99 El-A13 100 100 

El-A22 100 100 El-A23 96 100 

El-A25 100 100 El-A29 100 99 

El-A28 100 100 El-A37 100 100 

El-A31 100 100 El-A42 100 100 

El-A24 100 100 L. plantarum     

El-A34 100 100     

 

III.2. Acid and Bile Salt Tolerance  

 

Both low pH resistance and bile tolerance are a very crucial criterion for probiotic microorganisms. 

Probiotic microorganisms must be able to withstand pH values close to gastric acidity (<3.0) until they reach the 

small intestine [13, 14, 15]. For this reason, it is very important to have high bile salt and acid tolerance to 

evaluate microorganisms as probiotics [16]. The conditions between pH 1.5 and 4.0 values were evaluated in 

studies [17, 18]. We also used pH 2.0, 2.5, 3.0, 4.0 and 6.8 (control) in our study. As seen in Table 2, as the pH 

value increases the cells stay alive and an increase in their number is observed. Generally, it is observed that all 

microorganisms maintain their vitality at pH 3.0 level. It was determined that some of the strains we obtained in 

our study could not survive in low pH conditions (especially below pH 3). However, the survival rate of 6 L. 

delbruckii, 4 L. fermentum and 2 L.helveticus strains was found to be sufficient to reach the intestines under low 
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pH (pH 2.0 and pH 2.5) conditions. It was determined that El-A4, El-A5, El-A10, El-A28, and El-A31 strains 

had higher viability than others (Table 2). In the study of Ahmed et al. (2019), survival rate of some 

lactobacillus species obtained from fermented products under pH 3 conditions was reported as 90% [19]. 

Another important criterion for probiotic microorganisms is tolerance to bile salts. Because the bacteria that 

enter the human digestive system encounter bile acids and salts in the intestines after passing through the acid 

environment of the stomach. In order for these bacteria to survive, their bile salt tolerance must be high [20]. 

Bile salts have many important functions such as supporting the digestive system or antimicrobial activity. 

However, they also have functions that can adversely affect bacteria. It has disadvantages such as intracellular 

acidification, cell wall damage and oxidative stress development. Therefore, the capacity of strains to tolerate 

bile is important for evaluating the probiotic properties of microorganisms [21]. In our study, microorganisms 

were grown in media containing 0.3%, 0.5%, and 1.0% (w/v) concentration of bile to investigate bile 

survivability. The fourteen strains had good resistance in media including 0.3% and 1.0% bile (Table 3). It was 

determined that the bile tolerance of El-A4, El-A5, El-A10, El-A28, and El-A31 strains with high acid 

resistance was higher than the other strains.  

 

TABLE 2. ACID RESISTANCE DATA OF STRAINS 

Species Strains 

Code 

Acid resistance  

pH2.0 pH2.5 pH3.0 pH4.0 pH6.8 

 

 

 

 

 

 

 

 

L. delbrueckii 

El-A2 - - 0.80±0.01 1.43±0.04 1.88±0.11 

El-A3 0.24±0.01 0.43±0.01 0.98±0.01 1.42±0.01 1.82±0.01 

El-A5 0.52±0.01 0.66±0.01 0.82±0.01 1.32±0.01 1.66±0.01 

El-A6 - - 0.32±0.01 0.65±0.02 0.92±0.01 

El-A7 0.22±0.01 0.51±0.02 0.71±0.01 1.12±0.01 1.66±0.31 

El-A11 - 0.32±0.01 0.59±0.03 0.98±0.01 1.42±0.27 

El-A12 - - 0.22±0.01 0.66±0.02 0.97±0.01 

El-A15 - - 0.41±0.01 0.82±0.02 1.51±0.01 

El-A16 - - 0.21±0.01 0.56±0.01 0.79±0.03 

El-A22 0.32±0.01 0.67±0.03 0.82±0.01 1.42±0.21 1.96±0.11 

El-A25 - - 0.44±0.01 0.72±0.01 0.98±0.01 

El-A28 0.54±0.01 1.03±0.03 1.72±0.01 2.11±0.02 2.36±0.42 

El-A31 0.82±0.02 1.23±0.07 1.57±0.12 2.21±0.01 2.43±0.08 

 

 

 

L. fermentum 

El-A1 0.23±0.01 0.38±0.01 0.65±0.02 0.98±0.06 1.65±0.45 

El-A4 0.62±0.01 0.92±0.01 1.52±0.01 1.86±0.01 2.42±0.01 

El-A9 - 0.41±0.03 0.82±0.04 1.62±0.01 2.21±0.01 

El-A10 0.56±0.01 0.74±0.02 0.91±0.01 1.46±0.52 2.14±0.26 

El-A17 - 0.46±0.01 0.81±0.01 1.16±0.13 1.57±0.03 

El-A18 - 0.32±0.01 0.57±0.01 0.82±0.01 1.36±0.01 

El-A21 0.34±0.01 0.45±0.01 0.67±0.02 1.14±0.01 1.88±0.47 

 

 

L. helveticus 

El-A8 - - 0.12±0.01 0.71±0.05 0.82±0.01 

El-A13 - - 0.24±0.01 0.51±0.01 1.22±0.01 

El-A23 0.32±0.01 0.42±0.01 0.78±0.03 1.12±0.01 1.79±0.44 

El-A29 0.38±0.01 0.55±0.01 0.76±0.01 1.42±0.07 2.23±0.23 

El-A37 - - 0.33±0.01 0.38±0.01 0.67±0.01 

El-A42 - 0.38±0.01 0.55±0.01 0.86±0.01 1.46±0.01 

L. plantarum El-A24 - - 0.24±0.01 0.52±0.01 0.92±0.02 

El-A34 - - 0.16±0.01 0.38±0.01 0.80±0.01 

 

 

TABLE 3. BILE TOLERANCE DATA OF STRAINS 
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Species Strains Code Bile tolerance (%) 

1.0 0.5 0.3 Control 

 

 

 

 

 

 

 

 

 

 

L. delbrueckii 

El-A2 0.12±0.01 0.68±0.02 1.10±0.01 1.43±0.04 

El-A3 0.44±0.01 0.73±0.01 1.28±0.01 1.42±0.01 

El-A5 0.72±0.01 0.86±0.01 0.92±0.01 1.32±0.01 

El-A6 - - 0.12±0.01 0.65±0.02 

El-A7 0.31±0.01 0.68±0.02 0.82±0.01 1.12±0.01 

El-A11 0.13±0.01 0.37±0.01 0.48±0.03 0.98±0.01 

El-A12 - 0.23±0.01 0.41±0.01 0.66±0.02 

El-A15 - - 0.21±0.01 0.82±0.02 

El-A16 - - 0.10±0.01 0.56±0.01 

El-A22 0.33±0.01 0.57±0.03 0.76±0.07 1.42±0.21 

El-A25 - - 0.28±0.01 0.72±0.01 

El-A28 0.86±0.03 1.52±0.13 1.63±0.13 2.11±0.02 

El-A31 0.97±0.08 1.73±0.17 1.97±0.21 2.21±0.01 

 

 

 

L. fermentum 

El-A1 0.13±0.01 0.68±0.01 0.85±0.04 0.98±0.06 

El-A4 0.71±0.02 1.21±0.01 1.62±0.04 1.86±0.01 

El-A9 - 0.11±0.01 0.32±0.04 1.62±0.01 

El-A10 0.75±0.04 0.96±0.02 1.10±0.01 1.46±0.52 

El-A17 - 0.16±0.01 0.27±0.01 1.16±0.13 

El-A18 - 0.11±0.01 0.32±0.01 0.82±0.01 

El-A21 0.62±0.01 0.85±0.04 0.92±0.03 1.14±0.01 

 

 

L. helveticus 

El-A8 - 0.48±0.02 0.52±0.01 0.71±0.05 

El-A13 - - 0.11±0.01 0.51±0.01 

El-A23 0.17±0.01 0.38±0.01 0.51±0.03 1.12±0.01 

El-A29 0.29±0.01 0.75±0.01 0.84±0.01 1.42±0.07 

El-A37 - - 0.13±0.01 0.38±0.01 

El-A42 - 0.27±0.01 0.34±0.01 0.86±0.01 

L. plantarum El-A24 - 0.14±0.01 0.47±0.03 0.52±0.01 

El-A34 - - 0.09±0.01 0.38±0.01 

 

 

III.3. Determination of Exopolysaccharide Production 

 

Exopolysaccharides are an important structure that acts as a protective barrier for bacteria. EPS production 

amount is affected by many conditions such as heavy metal concentration, salt ions, pH, temperature, oxygen 

concentration or media composition [22]. Researches show that the amount of exopolysaccharide production of 

bacteria at genus and species level varies greatly. In fact, different production amounts are determined in 

different strains of the same species [10, 22, 23,]. In some studies, L. fermentum strains isolated from cheese 

have been reported to have EPS content varying between 100-600 mg/L [24, 25]. In studies conducted with 

Lactobacillus delbrueckii subsp bulgaricus, an EPS production capacity of 5-175 mg / L was shown [24]. In our 

study, it was found that the lactobacilli isolated have an EPS production between 31-321 mg / L (Table 4). The 

data we have obtained are similar to the data of many study groups and it has been determined that some species 

have high EPS production amounts. 

 

 

TABLE 4. EPS PRODUCTION AMOUNTS OF STRAIN 
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Species Strains 

Code 

EPS  (mg/L)  Species Strains Code EPS  (mg/L) 

 

 

 

 

 

 

L. delbrueckii 

El-A2 36.00±2.0  

 

 

L. fermentum 

El-A1 39.26±1.1 

El-A3 154.45±11.5 El-A4 296.88±21.7 

El-A5 198.26±16.2 El-A9 48.24±2.3 

El-A6 42.63±3.4 El-A10 321.36±27.6 

El-A7 184.16±9.4 El-A17 133.67±14.2 

El-A11 63.18±5.1 El-A18 56.89±6.8 

El-A12 57.66±3.6 El-A21 187.28±14.6 

El-A15 168.82±16.6  

 

 

L. helveticus 

El-A8 53.60±2.5 

El-A16 171.00±13.8 El-A13 63.26±4.6 

El-A22 39.21±2.4 El-A23 56.45±3.7 

El-A25 38.04±2.8 El-A29 163.11±11.6 

El-A28 304.21±24.9 El-A37 68.68±4.2 

El-A31 289.78±22.2 El-A42 58.34±5.7 

L. plantarum El-A24 31.03±1.6    

El-A34 53.22±5.8    

 

III.4. Antimicrobial Activity 

  

In many studies, the ability of LAB to exert antimicrobial effects on many pathogenic bacteria in humans 

have been demonstrated [26]. Staphylococcus aureus (ATCC 25923), Bacillus subtilis (ATCC 6633), 

Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 25922) and Candida albicans (ATCC 

10231) were used as pathogenic microorganisms in our study. However, no significant antimicrobial activity 

was observed in the lactobacilli strains isolated. 

 

III.5. Antibiotic Susceptibility 

 

Antibiotic resistance profile is important in probiotics, which are thought to be included in supplement 

products in our age when unconscious antibiotic use is common. In this study, it was observed that 

Lactobacillus strains are generally sensitive to antibiotics. All strains were found to be susceptible, especially 

ampicillin, tetracycline and erythromycin. However, it has been observed that they are more resistant to the 

commonly used antibiotics gentamicin, chloramphenicol and vancomycin (Table 5). Temmerman et al. (2003), 

antibiotic susceptibility of LAB isolated from various probiotic products was tested by disk diffusion method. 

Researchers found that the strains were susceptible to tetracycline and erythromycin [27]. In the study 

conducted by Arıcı et al. (2004) on 21 Lactobacillus strains with probiotic properties, it was stated that the 

strains were susceptible to tetracycline [28]. Gueimonde et al. (2013) showed that Lactobacillus species are 

mostly resistant to vancomycin, ciprofloxacin, erythromycin and tetracycline, especially L. fermentum strain is 

resistant to ampicillin, penicillin, chloramphenicol, erythromycin, tetracycline antibiotics, while it is sensitive to 

oxacillin, vancomycin, ciprophlaxin, and stdamlinxin [29]. In the study conducted by Sharma et al. (2017), it 

was reported that L. delbrueckii strains isolated from cheese are susceptible to ampicillin, chloramphenicol, 

clindamycin, erythromycin and tetracycline, but resistant to vancomycin, ciprophylaxin, gentamicin and 

streptomycin [30]. 

 

 

 

 

TABLE 5. LACTOBACILLUS SPP. SUSCEPTIBILITY RESULTS OF STRAINS TO DIFFERENT 

ANTIBIOTICS (MM) 
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Strains  

Antibiotics 

AZM SAM MUP 
AM

P 

AM

C 
CIP AK 

T

E 

C

N 
OX VA E S C P 

El-A2 S S I S S I I S R R R S S R S 

El-A3 S S R S S I I S S R R S S S S 

El-A5 S S I S R R R S R R I S I R S 

El-A6 S S R S S S S S R R S S I R S 

El-A7 S I I S S S S S S S R S S S S 

El-A11 R I R S S S S S I S R R R R S 

El-A12 I I I S S S R S I S R S S R S 

El-A15 R I I S S S S S R S R R S I S 

El-A16 I I S S S S S S I R I S S I S 

El-A22 S R S S S S R S I I R R S I S 

El-A25 S S S S S S I S I I R S R R I 

El-A28 R S R R I R R S I I R S R I I 

El-A31 S S S R I I I S R R R S I R S 

El-A1 S S S S I I I S S S R S R S S 

El-A4 R S R S I R I S R R R S I R S 

El-A9 S S S S S R S S R R I S I R S 

El-A10 S S R S S S S S R I R S R S S 

El-A17 R S R S S S S S I S R S S I I 

El-A18 I I R S R S R I I S R R S I R 

El-A21 I I R S R I S I R S S S S I R 

El-A8 I I S S R I S S R S R S R I R 

El-A13 I I S S S I S S R S S S I R R 

El-A23 S R S S S R I S I S R S I S R 

El-A29 S I S S S S I S R R R S R R S 

El-A37 S R R S S S S S I I I S S R S 

El-A42 S S I S S S R S R I I S S R S 

El-A24 R S I S I S S S R R S S S R S 

El-A34 R S I S I R S S R R R S S R S 

Used discs; AZM: Azithromycin, SAM: Ampicillin/Sulbactam, MUP: Mupirocin, AMP: Ampicillin, AMC: 

Amoxicillin/Clavulonic acid, CIP: Ciprofloxacin, AK: Amikacin, TE: Tetracycline, CN: Gentamicin, OX: 

Oxacillin, VA: Vancomycin: Erythromycin, S: Streptomycin, C: Chloramphenicol, P: Penicillin.  

S: sensitive, I partially sensitive, and R: resistant. 

 

 

IV. CONCLUSION  

Habits such as stressful living conditions of today's people, consumption of high amounts of refined 

foods, unbalanced nutrition and irregular antibiotic use negatively affect the human body and microbiota. In 

order to support the gastrointestinal microbiota affected by adverse conditions and to provide flora balance, it is 

important to supplement with superior probiotic products. It is very important to carry out further studies with 

the superior probiotic bacteria we obtained from our study and to include these bacteria in probiotic product 

ingredients in terms of microbiota support. 
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