
Hittite Journal of Science and Engineering, 2019, 6 (4) 261-267 

ISSN NUMBER: 2148-4171

DOI: 10.17350/HJSE19030000156

Gastroenteritis which can affect all age groups, 
especially children under the age of 5, is an 

important health problem in both developed and 
developing countries worldwide with high mortality 
rate, causing socioeconomic burden [1, 2]. It can be 
classified as acute, dysenteric or chronic. Acute gast-
roenteritis causing major outbreaks by viral, parasitic 
or bacterial agents has high morbidity and mortality 
all over the world as well as in Turkey. The most com-
mon etiologic factor of acute gastroenteritis is viral 
agents. Millions of diarrhea attacks and outpatient 
examinations are observing worldwide due to the 
viral gastroenteritis, and worse, more than 2 million 
children are hospitalized each year [1, 3]. İn the lead 
of rotaviruses, viral gastroenteritis can also caused by 
different viral agents that include norovirus, adenovi-
rus, bocavirus, sapovirus and astrovirus [4]. In viral 
gastroenteritis, fecal-orally transmitted virus par-
ticles cross over the gastrointestinal tract and bind 
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to intestinal epithelium and cause inflammation in 
epithelial cells. As a result of inflammation-causing 
villous atrophy and mucosal damage, absorption of 
nutrients and fluids is impaired and the accumula-
ted substances are excreted with severe diarrhea. In 
addition to diarrhea, acute gastroenteritis with fever, 
vomiting, nausea and abdominal pain lasts 1-2 we-
eks and causes significant loss of fluid [3, 4]. In order 
to overcome these diseases, especially in children's 
units, schools, elderly care centers, social areas and 
at home, hygienic cautions, carefully washing of the 
nutrients, well-balanced diet and vaccines are recom-
mended. There is no available vaccine produced aga-
inst rotavirus and other viral agents, except Rotarix 
and Rotateq in which United States has been using as 
therapeutics [2]. Viral gastroenteritis is a self-limiting 
disease with no effective antiviral drug treatment in 
use. The main treatment is to provide recovery of 
lost fluid and electrolytes. To restore intestinal flora 

A B S T R A C T

V iral acute gastroenteritis is a serious health problem worldwide with the high morbidity
and mortality rates. In fact there is no available antiviral treatment for gastroenteritis 

alternatively, the use of probiotics on which have numerous benefits, has been on the increase 
recently. Therefore, to be able to identify the strains that can survive in viral acute gastro-
enteritis and their distinguishable features, seven strains of Lactobacillus spp. were isolated 
from the stool samples of 0-5 year old children with viral gastroenteritis in this study. Strains 
were identified by API 50 CH test. EPS production capacities, acid resistance, bile tolerance, 
antibiotic susceptibilities, and antimicrobial activities against Escherichia coli ATCC 25922 
were determined in the order to investigate their probiotic features. Strains were character-
ized as Lactobacillus plantarum. All strains survived in De Man Rogosa and Sharpe (MRS) 
broth with adjusted pH values of 2 and 3, despite high inhibition rates (95.2-99.2% and 
98.3-99.2%, respectively). Furthermore, all strains maintained their viability within MRS 
broth mediums that contain 0.15%, 0.2% and 0.3% bile (viability rates as 81.4-92.5%, 80.9-
87.3% and 73.2-89.2%, respectively). Exopolysaccharide production (4.13-50.33 mg/mL) 
was observed in all strains except for 182a. No antimicrobial activity was detected against 
E. coli ATCC 25922. All strains experienced high sensitivity to erythromycin while showing 
resistance to vancomycin. In conclusion, L. plantarum strains obtained in this study can be
further investigated for describe other probiotic features and may be used for the production 
of new probiotic products to provide sufficient therapies in further studies.

INTRODUCTION
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Determination of Some Probiotic Properties

Exopolysaccharide Production of Isolates
The method obtained from literature is used for EPS 
production [9]. In spectrophotometer with 600 nm wa-
velength, the Optical Density 600nm values of active 
Lactobacillus strains were adjusted to 0.600. Strains 
(OD600~0,600) were inoculated in new MRS medium at 
2% rate and incubated at 37 ° C in the anaerobic environ-
ment for 24 hours. After 24 hours, each 1 mL of active 
cultures was boiled in sterile eppendorf tubes at 96 °C for 
10-15 minutes and allowed to cool. Samples were centri-
fuged at 13000 rpm for 25 min with an addition of 170 µl 
85% Trichloroacetic acid (Merck, Darmstadt, Germany). 
The supernatants were again centrifuged by adding an 
equal volume of ethanol in the new sterile eppendorf tu-
bes. For the second time, ethanol was added onto the pel-
lets, then, dissolved and centrifuged again to precipitate. 
Precipitated samples were dissolved in 1 mL dH2O and 
the amount of EPS was determined using phenol-sulfuric 
acid method [10]. To determine the amount of EPS pro-
duction, the standard curve was extracted using glucose 
solutions ranging from 5 to 100 mg/L.

Tolerance to Acid and Bile of Isolates
In order to determine the reproduction rate of lactoba-
cilli in acidic medium, MRS media were prepared as pH 
2.0, pH 3.0, pH 6.8 (control) and pH 8.0. Mediums’ pHs 
have adjusted by pH meter (with 1 N NaOH and 1 N 
HCl). All strains were activated twice before experiment 
to obtain cultures in logarithmic phase. Twice activated 
Lactobacillus spp. strains were incubated in the MRS 
medium with different pHs at 37°C in anaerobic media 
for 24 hours. After 24 hours, the density of the cultures 
was measured by spectrophotometer set to a wavelength 
of 600 nm.

To characterize the resistance of isolated strains to bile; 
MRS media containing 0% (control), 0.15%, 0.2% and 0.3% 
bile salt was prepared and twice activated Lactobacillus spp. 
were inoculated in these media (OD600 = 0.600), after incu-
bation at 37°C in anaerobic media for 24 hours, the intensity 
of cultures was measured by spectrophotometer (600 nm).

Resistance to Antibiotics of Isolates
Disc diffusion method was preferred to analyze whether 
strain resists to antibiotics. Twice activated Lactobacillus 
spp. cultures' OD values at 600 nm were adjusted to 0.600. 
Each 100 µl amount of cultures was inoculated upon 
Muller-Hinton Agar medium, and then, antibiotic discs 
(penicillin G, vancomycin, chloramphenicol, azithromy-
cin, tetracycline, ampicillin, gentamicin, clindamycin, 
erythromycin, amikacin) were placed. The diameters of 
the inhibition zones formed after 24 hours of the anaero-
bic incubation at 37°C were measured.

balance, recent studies have focused on dietary supple-
mentation of probiotics that have many health-benefi-
cial effects, such as cancer prevention, immune system 
regulation, assistance to lactose digestion, regulation of 
intestinal flora, heart disease prevention, and lowering 
serum cholesterol levels [1, 5, 6]. Because of breast milk 
is the main source of probiotic and prebiotic nutrition, it 
is recommended that, breastfeeding should be more of-
ten for the homeostasis of intestine and meals per day of 
babies fed by supplementary food rather than mother’s 
milk should be increased. Several probiotics such as Bifi-
dobacterium bifidum, Streptococcus thermophilus, Lac-
tobacillus reuteri, Lactobacillus casei and Lactobacillus 
rhamnosus (GG origin) have been reported to be useful 
in gastroenteritis diarrhea [7, 8], however, those are still 
limited. We hypothesize that probiotic bacteria are able 
to survive and maintain colonization, possibly by deve-
loping new features or improving already existed ones 
under all stress conditions mentioned above caused by 
viral acute gastroenteritis. This is a new insight of our 
study revealed because in literature most of researchers 
have based their study on the strains isolated from he-
althy individuals and fermented products. Therefore, the 
first objective of this study was to isolate lactobacilli that 
could survive in the presence of viral acute gastroenteri-
tis agents. The second aim of this study was to determine 
some probiotic properties of these lactobacilli.. Strains 
obtained from this study may be use in future research 
with purpose of developing new probiotic products or 
using as supplements in nutritional therapies.

MATERIAL AND METHODS
Isolation and Identication of Bacteria
In our study, 51 stool samples previously determined as 
rotavirus positive (18), adenovirus positive (17), adeno-
virus/rotavirus positive (2) and negative (14) by ELISA 
method were used. Lactobacilli strains were isolated by 
culture method from 10% Phosphate-Buffered Saline 
(PBS, pH:7,4) diluted stool samples. For isolation, incu-
bation was provided in MRS Broth (Merck, Darmstadt, 
Germany) and MRS-Agar mediums (pH 6.8 ± 0.02) at 
37°C for 18-24 hours in an anaerobic environment. MRS-
Agar mediums were prepared by adding 1,5% Agar-agar 
(Merck, Darmstadt, Germany). Anaerobic environment 
was obtained by Anaerocult® C (Merck, Darmstadt, Ger-
many) kit. The strains were stored in 60% glycerol at - 
80°C.

Classical and biochemical identification methods were 
used for Lactobacillus strains. Colony morphology of bac-
teria was observed and their microscopic morphology and 
response to gram staining were examined. API® 50 CH / 
CHL (API System, Bio-Merieux, France) tests were applied 
for the identification of biochemical bacteria.
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Antimicrobial Activity against E. coli ATCC 25922 
of Isolates
Disc diffusion method was used to determine the an-
timicrobial activity of the strains. Twice activated Lac-
tobacillus spp. strains and E. coli ATCC 25922 cultures' 
OD values at 600 nm were set to 0.600. 100 µl of E. coli 
culture were inoculated upon Muller-Hinton Agar media 
(Merck, Darmstadt, Germany), and sterile discs that pre-
pared from Watmann No: 4 filter papers were placed. 5 µl, 
10 µl and 15 µl of Lactobacillus spp. strains were added 
onto the prepared sterilized discs, and petri dishes were 
incubated at 37°C for 24 hours in anaerobic media. After 
24 hours, the inhibition zone diameters were measured.

Statistical Analysis
In all studies, the mean values of two different parallels 
are given. SPSS 20.0 (SPSS Inc., Chicago) program was 
used for statistical analysis. According to the one-way 
ANOVA correlation, the relationships between EPS pro-
duction and resistance to different pHs as well as EPS 
production and bile tolerance were investigated.

RESULTS

Isolation and Identification of Bacteria
The seven Lactobacillus spp. were isolated from 51 stool 
samples. One (66a) of these strains was isolated from viral 
negative patient, and the rest (87a, 87b, 182a, 182b, 183a 
and 209a) was isolated from rotavirus positive samples. 
Lactobacillus spp. strains could not be isolated from ade-
novirus positive samples. Microscopic and colony morp-
hologies of isolated strains are shown in the Fig. 1.

API 50 CH identification test results of the 7   
Lactobacillus strains are given in Fig. 2 and Table 1.

Determination of Some Probiotic Properties 
Exopolysaccharide Production of Isolates
The EPS production of the samples is given in Table 2. 
The strain showing the highest EPS production in  
L. plantarum 182b strain, but EPS production was not
detected in the 182a strain. EPS production capacity de-
termination studies for isolated and identified strains
were performed in two different time intervals. Due to
the variable results in measurements, statistically stan-
dard deviation could not be calculated.

Tolerance to Acid and Bile of Isolates
The viability measurements of seven strains in MRS me-
dia adjusted pH 2.0, pH 3.0, pH 6.8 (control) and pH 8.0 
are shown in Table 3. It was indicated that seven  
L. plantarum strains were also active at pH 2.0 according 
to the viability measurements in different acidic environ-
ments.

In medium without bile and with 0.15%, 0.2% and 0.3% 
bile, viability measurements for seven strains are given in 
Table 4. As a result of bile tolerance measurement, seven 
strains experienced less growth in the media with bile than 
control. The strains that possessed the highest and lowest 
bile tolerance were characterized as 66a and 209a, respec-
tively.

Figure 1. Microscopic image and colony morphology of Lactobacillus 
strains 

Figure 2. API test results (from left to the right ; after 0 h, 24 h and 48 
h) ; Yellow color was described as positive result, purple color as negative 
result and intermediate color as pseudo positive result.

Table 1. API 50 CH identification test results of isolates.

Strains 
codes

API results (% Identification 
rates)

66a L. plantarum (99,9%)

87a L. plantarum (99,8%)

87b L. plantarum (98,9%)

182a L. plantarum (99,9%)

182b L. plantarum (99,9%)

183a L. plantarum (99,9%)

209a L. plantarum (99,3%)

Table 2. The Exopolysaccharide production amount of isolated strains

Strain Codes EPS Production (mg/L)

L. plantarum 66a 5.54

L. plantarum 87a 9.17

L. plantarum 87b 7.93

L. plantarum 182a ND

L. plantarum 182b 50.33

L. plantarum 183a 4.13

L. plantarum 209a 9.01

L. plantarum DSM 20174a 132.0

a : L. plantarum DSM 20174; Reference strain 
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Resistance to Antibiotics of Isolates
Seven isolated strains of L. plantarum were resistant to 
vancomycin. While the strain 87a was also showing re-
sistance to tetracycline; the strain 87b experienced resis-
tance to penicillin and tetracycline. The strains 182a and 
209a showed resistance to penicillin beside vancomycin. 
Overall, all strains presented susceptibility to clindamy-
cin, azithromycin, ampicillin, gentamicin, erythromycin 
and chloramphenicol. The highest sensitivity of all stra-
ins was measured for erythromycin. The most resistant 
strains against 10 antibiotics measured were strains 87a 
and 87b. The least resistant strains were the 182a and 
182b strains. Inhibition zone measurements are given in 
Table 5.

Antimicrobial Activity against E. coli ATCC 25922 
of isolates
The antimicrobial effect on E.coli ATCC 25922 was not 
observed in three different concentrations (5 µl, 10 µl and 
15 µl) of seven L. plantarum strains.

DISCUSSION
The formation of intestinal microbiota begins with birth. 

The population of microorganisms in the baby's intestine 
reaches up to 109-1010 of bacteria rising from the environ-
ment of contact with such as doctors, mother and other 
individuals, mother's milk and nutrients in the first days 
of post-natal  [11, 12]. The imbalances in dietary habits, 
drug use and diseases lead to the change of natural intes-
tinal microbiota in humans, and thus, to an imbalance in 
the nutrient absorption and dehydration. An important 
factor in the change of intestinal flora is acute gastroen-
teritis (AGE) infections in the early stages of life [13-15]. 

As one from the negative patient and six from the ro-
tavirus positive patients, seven gram (+) bacilli strains were 
isolated. No isolation from adenovirus positive samples co-
uld be obtained. It is thought that cell lysis caused by ade-
noviruses is an important obstacle in adhesion of bacteria. 
Thus, the survival rates of not adhesive bacteria are decrea-
sed significantly.

The classical identification methods and API 50 CHL 
test results revealed that 7 of these strains belonged to the 
Lactobacillus plantarum strains. Most of the studies have 
been based on the isolation of probiotic bacteria from he-
althy individuals [16-18]. In our study, unlike literature, 
probiotic strains that can sustain their viability despite the 
changing conditions and inflammation were isolated from 
patients with AGE. Therefore in the literature, species di-
versity is higher in isolation and isolation success has been 
higher. This arises from the increasingly difficulties in bac-
terial colonization due to epithelial damage, as well as the 
excretion of bacteria with excrement due to diarrhea [16-18].

In order to overtake the gastrointestinal tract and co-
lonize the intestine when taken orally; the probiotics need 
to survive in the acidic environment of the stomach, in the 
high bile concentration of the intestine, and in the presence 
of a wide variety of pathogens [19, 20]. For this purpose, in 
vitro imitations of these conditions were prepared and acid 
resistance and bile tolerance of isolated strains were inves-
tigated.

All isolates were determined to have high inhibition at 
pH 2.0, but they were able to maintain their viability. Strains' 
rate of decrease at pH 2.0 compared with pH 6.8 (control) 
varied between 95.2% and 99.2%. The decrease rate of stra-
ins at pH 3.2 according to the control ranged from 98.3% to 
99.2%. The strain with the highest tolerance to the acidic 
medium was determined as L. plantarum 66a while the 
lowest tolerance was characterized as L. plantarum 182a. 
In the literature, lactobacilli strains with high inhibition in 
acidic environment have been reported [18, 21-24], and par-
ticularly in one study researchers concluded that the strains 
could not maintain their viability in the acidic environment 
[18]. In our study, despite the presence of AGE, all strains 

Table 3. Acid resistance of isolated strains in different pHs

Strain Codes
Acid resistance

pH 2.0 pH 3.0 pH 6.8a pH 8.0

L. plantarum 66a 0.11 ± 0.08 0.02 ± 0.01 2.33 ±0.00 2.25 ±0.01

L. plantarum 87a 0.07 ± 0.11 0.04 ± 0.00 2.33 ±0.08 2.27 ±0.20

L. plantarum 87b 0.03 ± 0.01 0.03 ± 0.01 2.33 ±0.36 2.81 ±0.03

L. plantarum 182a 0.02 ± 0.01 0.02 ± 0.01 2.44 ±0.17 2.41 ±0.06

L. plantarum 182b 0.04 ± 0.01 0.02 ± 0.01 2.50 ±0.03 1.25 ±0.04

L. plantarum 183a 0.04 ± 0.01 0.04 ± 0.01 2.46 ±0.02 2.53 ±0.02

L. plantarum 209a 0.02 ± 0.00 0.03 ± 0.02 2.22 ±0.02 2.26 ±0.10

L. plantarum 
DSM 20174b 0.24 ± 0.20 0.38 ± 0.10 3.52 ± 0.50 3.46 ±0.34

pH 6.8a: Control medium
L. plantarum DSM 20174b :Reference strain

Table 4. Viability measurements of isolated strains in different bile con-
centration

Strain Codes
Bile tolerance

0%a 0.15% 0.20% 0.30%

L. plantarum 66a 2.33 ±0.00 2.04 ±0.04 2.04 ±0.02 2.09 ±0.08

L. plantarum 87a 2.33 ±0.08 1.97 ±0.05 1.96 ±0.01 1.96 ±0.10

L. plantarum 87b 2.33 ±0.36 1.89 ±0.01 1.93 ±0.01 1.99 ±0.07

L. plantarum 182a 2.44 ±0.17 2.02 ±0.00 2.01 ±0.01 1.86 ±0.26

L. plantarum 182b 2.50 ±0.03 2.07 ±0.17 2.02 ±0.05 2.15 ±0.10

L. plantarum 183a 2.46 ±0.02 2.04 ±0.03 2.01 ±0.08 1.85 ±0.06

L. plantarum 209a 2.22 ±0.02 2.06 ±0.05 1.86 ±0.01 1.63 ±0.03

L. plantarum DSM 
20174b 3.52 ± 0.50 3.82± 0.10 3.18 ± 0.05 1.02± 0.02

a: bile free
 b:Reference Strain
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were able to maintain their presence in low acidity.

The viability of strains decreased as the concentration 
of bile increased. The decrease rate of cultures in 0.3% bile 
concentration was compared with the control with no bile 
varied between 10.2% and 26.8%. The strain with the hig-
hest tolerance was determined as L. plantarum 66a when 
the strain with the lowest tolerance was determined as  
L. plantarum 209a. In some studies investigating the resis-
tance of lactobacilli strains isolated from healthy babies to
high bile salt concentrations, a high rate of inhibition was
reported in the 0.3% concentration of bile salt [18, 21-26].
The viability of L. plantarum strains examined in our study
has decreased, parallel to the most studies in the literature.

Exopolysaccharides are structures those are produced 
by the bacterium, which are found in the cell wall and bind 
the bacteria to the cell. These saccharides protect the cells 
against antibiotics and toxic substances, support immunity, 
and thus have antitumoral and cholesterol-lowering activity 
[27, 28]. The probiotic bacteria have an importance, for the 
colonization race with pathogen ones and, are capable of 
producing EPS which is physically protective and enhance 
the adhesion to the intestine. Therefore, it is highly preferred 
for a probiotic bacterium that the high EPS production ca-
pacity. In this study, EPS production capacities of isolated 7 
strains were investigated and EPS production was measured 
in all strains except L. plantarum 182a. The EPS values mea-
sured in the rest 6 L. plantarum strains ranged from 4.13 to 
50.33 mg/mL. Some of researchers reported that the range 
of EPS production of probiotic strains isolated from fermen-
ted products and human feces was 102-263 mg/L [29]; while 
others noted this range for kefir bacteria as 173-378 mg/L 
[21]. Furthermore, in another study the EPS production ran-
ge of lactic acid bacteria isolated from children feces age of 
4-15 years have reported as 70-290 mg/L [18] and different 
researchers having investigated the probiotic properties of 
Lactobacillus strains found the range of EPS production as 
62-287 mg/L [30]. In our study with compared to the litera-
ture, six of the L. plantarum strains showed low EPS pro-
duction, while one showed no production. We claimed that 

the differences between the each measurement might be 
due to the source of the strains, the incubation conditions 
and the medium content. In our study, although the strains 
were isolated from an important infection condition called 
viral acute gastroenteritis, they were able to maintain their 
EPS production capability and the vitality in the intestine, 
even if there is a smaller amount of EPS production.

Since the study of replica within each group may po-
tentially affect the significance of statistical analysis. There 
was no significant relationship between the EPS production 
of the strains and their resistance in acidic environments 
(p>0.05). There was no significant correlation between EPS 
production of strains and tolerance to different bile con-
centrations too (p>0.05). This was thought to be due to fluc-
tuations in EPS production capacity. Statistically, there was 
a positive correlation between the acid resistance and the 
bile tolerance of the strains when resistance and tolerance 
of the strains were evaluated together (p<0.05).

Although probiotic bacteria remained viable througho-
ut the gastrointestinal tract and colonized in the intestine, 
they need to be strong against further threats including the 
use of antibiotics to sustain this colonization and conserve 
their presence in the flora [19, 20]. In addition, the trans-
mission of antibiotic resistance genes to pathogenic bacteria 
from food bacteria and the proliferation of resistant patho-
gens in intestine are concerned as an important health issue. 
The inhibition effects of probiotics that possess antibiotic 
resistance genes, as well as their metabolites on pathogenic 
bacteria have recently been used strategically to prevent or 
treat infections such as acute gastroenteritis [19, 20]. A pro-
biotic bacterium should at least be resistant to common an-
tibiotics and must have antimicrobial activity on pathogenic 
bacteria [19, 20]. In our study, all Lactobacillus   
plantarum strains showed resistance to vancomycin. Ove-
rall, all strains showed susceptibility to clindamycin, azith-
romycin, ampicillin, gentamicin, erythromycin, and chlo-
ramphenicol. The antibiotic with the highest sensitivity of 
all strains was characterized as erythromycin. European 
Committee on Antimicrobial Susceptibility Testing (EU-

Table 5. Antibiogram test results of strains (mm zone diameter) 

Strain Codes
Bile tolerance

DAa AZMb Pc AMPd AKe Cf Eg TEh CNi VAk

L. plantarum 66a 25.0±0.0 28.4±1.2 15.6±0.2 22.4±0.5 15.0±0.0 24.0±0.3 22.3±1.1 12.6±1.6 17.4±1.6 NIZm

L. plantarum 87a 17.9±0.2 20.6±0.5 13.2±0.2 20.8±1.1 17.3±1.1 18.8±0.7 22.0±0.0 NIZ 14.9±0.2 NIZ

L. plantarum 87b 17.4±0.5 20.1±2.6 NIZ 23.4±0.6 15.0±1.4 21.3±1.7 29.5±1.1 NIZ 20.3±0.3 NIZ

L. plantarum 182a 16.0±0.0 27.6±4.4 NIZ 21.5±1.2 22.6±1.6 24.1±0.2 27.0±0.0 12.9±1.9 23.9±1.6 NIZ

L. plantarum 182b 20.2±1.1 26.3±1.8 13.4±0.7 14.8±0.7 24.1±1.6 28.0±1.1 31.1±0.6 14.8±3.9 21.4±0.5 NIZ

L. plantarum 183a 20.0±0.7 25.5±0.3 12.7±1.8 20.4±0.5 17.8±1.1 15.5±0.0 24.1±0.2 12.7±0.1 17.1±0.9 NIZ

L. plantarum 209a 14.1±0.8 15.9±1.2 NIZ 22.4±0.9 18.6±0.5 21.4±0.7 26.5±1.4 10.0±0.0 20.6±1.1 NIZ
DAa: Clindamycin (2 µg), AZMb: Azithromycin (15 µg), Pc: Penicillin (10 µg), AMPd: Ampicillin (10 µg), AKe: Amikacin (30 µg),
Cf: Gentamicin (30 µg), Eg: Erythromycin (15 µg), TEh: Tetracycline (30  µg), CNi: Chloramphenicol (10 µg), VAk: Vancomycin (30 µg), NIZm: No inhibition zone
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CAST) antibiotic resistance assessment data did not define 
the inhibition zone range in the disk diffusion method for 
gram-positive anaerobe bacteria. The resistant/sensitive 
terms mentioned in our study were used according to the 
zone formation and the size of the inhibition zone. Measu-
rements of resistance/susceptibility of strains by EUCAST 
Minimum inhibitory concentration (MIC) method can be 
supported by further studies. In the literature, resistance of 
lactobacilli strains isolated from healthy babies to various 
antibiotics has been investigated. In our study, similar to 
literature, all   L. plantarum strains experi-
enced high sensitivity to erythromycin while showing resis-
tance to vancomycin. Different results have been observed 
in different strains against other 8 used antibiotics [18, 26, 
32-34].

One of the important features of probiotic bacteria is 
that they can inhibit pathogenic bacteria by producing HO, 
lactic acid, and various bacteriocins, and also, they can ma-
intain flora balance [19, 20]. In our study, antimicrobial acti-
vity of isolated lactobacilli strains on pathogen E. coli ATCC 
25922 was investigated by disk diffusion method and no for-
mation of the inhibition zone was observed. The inhibition 
effect of lactobacilli strains against various pathogens has 
been criticized in many studies and different results have 
been reported. In a study, different Lactobacillus species 
such as L. pentosus, L. casei spp rhamnosus, L. paracasei, 
L. casei, L. plantarum and L. fermentum showed inhibition
effects against E. coli ATCC with zone size 4 to10 mm [18].
Another study reported inhibition zone sizes of 
L. plantarum strains against E. coli as 16-20 mm [19]. Whi-
le some researchers reported inhibition zone sizes of isola-
ted strains against E. coli as 11,3-14,8 mm, others noted as
0-23 mm [22, 35].  In our studies, the antimicrobial effect
on E.coli ATCC 25922 was not observed in three different
concentrations (5 µl, 10 µl and 15 µl) of seven L. plantarum
strains.

CONCLUSION
The first objective of this study was to isolate lactobacilli 
that could survive in the presence of viral acute gastroen-
teritis agents. The second aim of this study was to deter-
mine some probiotic properties of these lactobacilli.As a 
result, it was observed that some L. plantarum strains 
were able to maintain their colonization in the intesti-
ne, despite of the viral infection and diarrhea. The some 
strains were able to maintain their viability in acidic en-
vironment,  and even in media  with bile salt. For this re-
ason, when taken orally, the probiotic strains will be able 
to colonize in the intestine maintaining their viability in 
certain proportions, within acidic conditions of stomach 
as well as in bile condition of gut. Also, it was observed 
that the strains were resistant to vancomycin. In the 
works that we plan to do later, we aim to investigate some 

probiotic properties such as to adhere to intestinal cells, 
production of some secondary metabolites , cholesterol 
removal and bile salt deconjugation.
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