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Abstract
Isolation and identification of probiotic bacteria are the prerequisites for their safer use in the 
food and feed industry. The objectives of the present study were the isolation of probiotic 
bacteria from the selective gastrointestinal tract of poultry obtained from Khulna and Barisal 
Divisions, and their identification based on bacterial morphological characterization and 
biochemical property analysis. Ten potential native probiotics were isolated from the poultry 
gastrointestinal tract and assayed for their morphological, physiological and biochemical 
properties. It was observed that, all the isolates were rod-shaped, gram-positive, 
endospore-negative, catalase-negative, non-motile and were able to ferment particular sugars 
which are an indicator for typical probiotic bacteria. The sugar fermentation pattern, ability to 
survive and growth in inhibitory substances like 1-4% NaCl, 0.3% bile salt as well as their 
ability to grow in different temperatures and pH levels ensured the presumptive identification 
of the lactic acid bacteria. All the ten isolates exhibited a clear zone of inhibition when they 
were grown with five enteric pathogens which are indicative of their antimicrobial activity. Ten 
isolates were assayed for their susceptibility to eight antibiotics using the disc diffusion 
method. All the isolates were resistant to tetracycline and nalidixic acid. Further research 
regarding molecular characterization and identification of specific genes using different 
technologies may open the door to utilize these isolates in different probiotic-based inventions.
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Introduction
The probiotic concept was originally used 

by Lilly and Stillwell (1965) to indicate a 
substance that stimulates the growth of other 
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microorganisms. The term "probiotic", a 
curious mixture of Latin (pro = for, in favor 
of) and Greek (bios = life) was coined, as 
opposed to "antibiotic", in the 1960s to 
define substances produced from protozoa 
and able to support the growth of other 
microorganisms (Lilly and Stillwell, 1965). 
The term probiotic means "for life", 
originated from the Greek words "pros" and 
"bios" (Gismondo et al., 1999). Lactic acid 
bacteria (LAB) comprise a wide range of 
genera and include a considerable number of 
species. Lactobacillus is one of the most 
important genera of LAB (Coeuret  et al., 
2003). According to Coeuret et al. (2003), 
its common features are: Gram-positive, 
generally catalase-negative, grows in 
microaerophilic conditions, produces 
anaerobic acid and lactic acid. These 
bacteria are the natural components of 
gastrointestinal microflora. There are 
different mechanisms of action of probiotics 
that includes: elimination of free radicals, 
production of bacteriocins (Cotter et al., 
2013), influence on the gene expression of 
intestinal mucin (Aliakbarpour et al., 2012), 
the exclusion and inhibition of pathogens 
(Adlerberth et al., 2000), and the attenuation 
of virulence (Mohan, 2015). Today, the 
universal meaning of the term "probiotic" 
has been established by the World Health 
Organization and the United States Food 
and Agriculture Organization. These two 
organizations defined probiotics as living 
micro-organisms that, when administered in 
adequate quantities, have a beneficial effect 
on the health of the host organism 
(Corcionivoschi et al., 2010). Such 
microorganisms may not necessarily be 
constant inhabitants of GIT but should have 
a beneficial effect on the health status of 
humans and animals. In relation to food, 

probiotics are considered as "feasible 
preparations in foods or food supplements to 
improve the health of humans and animals" 
(Holzapfel et al., 2001). Probiotics, 
compared to animal applications, are 
defined as live microbial food supplements 
that beneficially improve the intestinal 
microbial balance in a host animal (Ibrahim 
et al., 2010). According to these definitions, 
an impressive number of microbial species 
and genera are considered probiotics. 
Among these, those that should beneficially 
influence the host by improving the 
intestinal microbial balance, and are 
therefore, selected as probiotics including 
species of the genera Lactobacillus, 
Bifidobacterium, Bacillus, Saccharomyces 
and Enterococcus (Soccol et al., 2010). 
Representative species include 
Lactobacillus acidophilus, Lactobacillus 

johnsonii, Lactobacillus gasseri, Lactobacillus 

casei, Lactobacillus rhamnosus, Lactobacillus 

plantarum, Bifidobacterium bifidum, 

Bifidobacterium infantis, Enterococcus 

faecalis and Enterocucus faecium. In 
particular, Lactobacilli are being used as 
probiotics. This may have historical reasons 
from Metchnikoff that present Lactobacilli 

in yogurt would have a health promoting 
effect. However, other microbes and even 
yeasts have developed as potential 
probiotics (Ouwehand et al., 2002). Some 
bacteria that do not live in the intestinal tract 
can also be included in the probiotic 
categories which include mainly 
Lactobacillus bulgaricus, Streptococcus 

termofili, Leuconostocand Lactococcus 

species (Ishibashi and Yamazaki, 2001). 
Therefore, to explore the possibilities of 
probiotic properties, the present research 
work was undertaken with the following 

Hossain et al.
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objectives: Isolation and identification of 
bacteria from the gastrointestinal tract of 
chicken and duck.
Analysis of probiotic potentiality of native 
bacterial isolates

Materials and Methods

Collection of samples
Healthy broiler chickens and ducks of 15 
and 30 days old were collected from 
different farms of Khulna and Barisal 
Divisions (Table 1). They were then 
sacrificed and different parts of the 
gastrointestinal tract (GIT) viz. crop, small 
intestine and ceca were aseptically collected 
using the sterile scalpel in sterile petri dishes 
(Ali et al, 2020).  

Isolation of probiotic bacteria from selected 
poultry GIT
Collected different parts of poultry GIT 
were cut into small pieces and then tissue 
mass were ground until homogenized. Then 
each sample was dissolved with its content 
in 9 ml of 0.15% buffered peptone water 
solution and diluted up to 10-10 fold. The 
diluted sample was inoculated into the MRS 
agar plate by ensuring a 6.5 pH value and 
incubated at 37°C temperature. Then each 
sample was subcultured three times to 
obtain purified bacteria with homogenous 
morphology. The isolated culture was 
maintained in MRS broth at pH 6.5. 
Colonies with typical characteristics were 
randomly selected and collected from plates 
and then tested for colony morphology, 
gram staining, endospore test, catalase test, 
motility test, and sugar fermentation tests. 
At the time of the bacterial characterization 
test, the cultures were refrigerated at 4°C in 
an MRS agar medium.

Bacterial characterization
 
Colony morphology test

The purified bacteria were subcultured 
continually on MRS agar media by plate 
streaking method and the colony morphologies 
(color, shape, and size) were examined. 
However, microscopic observation was needed 
to separate one colony from another.

Gram staining

At first single colony was taken aseptically and 
then smeared on to a clean dry slide and 
heat-fixed. The heat-fixed smear was flooded 
with crystal violet solution for 30 sec and rinsed 
with water for 5 sec. Then grams iodine solution 
was used to cover over the slide for 1 minute and 
then rinsed with tap water for 5 sec. Then 95% 
ethanol was used for decoloring the slide for 15 
to 30 sec and again rinsed with 5 sec. Finally, 
Safranin was used as counter stains for 60-80 sec 
and further rinsed with water and then the 
isolates were scrutinized under the light 
microscope. Gram positive bacteria became 
blue purple after gram staining (Coico, 
2006).

Endospore test

A single colony was aseptically taken by 
using inoculating loop and then smeared 
onto a clean dry slide, later on air dried and 
heat-fixed. The slide was covered using 
blotting paper and then soaked with 
malachite green and was heated for 5 
minutes to steam the stain and then more dye 
was added as required. The blotting paper 
was removed and allowed the slide to cool 
and rinsed with tap water for 30 sec. Finally, 
Safranin was used for 60 to 80 sec and then 
examined under the light microscope. The 
vegetative cells stained as red and the 
endospore and free spore both stained as green. 
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Table 1: Sources of Poultry Samples Collected from Khulna and Barisal Divisions

Sources
 

of Isolates
 Isolate

 

Identity
 Sample 

Type(Age)
 Name of the Divisions 

Crop Cr1 Duck(15d) Khulna 

Small intestine SI1 Duck(15d) Khulna 

Crop Cr2 Chicken(15d) Khulna 

Cecum C2 Chicken(15d) Khulna 

Small intestine SI2 Chicken(15d) Khulna 

Cecum C3 Chicken(15d) Khulna 

Crop Cr4 Chicken(15 d) Barisal 

Cecum C4 Chicken(15d) Barisal 
Small intestine SI5 Chicken(30d) Barisal 

Crop Cr5 Chicken(30d) Barisal 

Motility test

At first semi-solid MIL (Motility Indole 
Lysine) medium was used to test the 
motility of the isolated bacteria. A well 
isolated colony was picked using a needle 
and the media was stabbed with it within 1 
cm of the bottom of the tube. The needle was 
kept in the same position during removal. 
Incubation was done for 18 hours at 37°C or 
until the growth was evident. Salmonella typhi 
was used as a positive control in this test.

Catalase test

A clean glass slide was divided into sections 
with a grease pencil. One was labeled as a 
test and the other was the positive control. A 
sterile loop was taken and a drop of normal 
saline was placed on each area and then a 
small amount of the culture was taken from 
the MRS agar slant or Petri dishes. One or 
two colonies were emulsified on each drop 
to make a smooth suspension. One drop of 
3% hydrogen peroxide was given over the 
test smear. Salmonella typhi was used as the 

positive control. The fluid was observed over 
the smears for the appearance of gas bubbles.

Sugar Fermentation profile determination

The isolated bacteria were screened for their 
ability to ferment 10 different carbohydrates 
and all the reactions were performed three 
times in test tubes. First active cell culture 
was prepared. For that, overnight activation 
of isolates was prepared in 10 ml MRS at 
42°C. Then centrifugation was done for 10 
min at 10000 rpm. The pellet was 
resuspended in 5 ml MRS without glucose 
and containing bromocresol purple. The 
modified MRS medium was used for 
carbohydrate fermentation. Centrifugation 
was done for 10 min at 10000 rpm. The 
pellet was resuspended in an actual volume 
of 10 ml MRS without glucose and 
containing bromocresol purple. Then the 
test sugar solution was prepared. For that, 
each sugar was dissolved in distilled water 
at the final concentration of 5% (w/v) and
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then the sugar solutions were sterilized 
using filters of 0.22 µm pore diameter. A test 
tube was taken and 5 ml of MRS broth was 
added without glucose and containing 
bromocresol purple. One ml of sugar 
solution (5%) was pipetted into the test tube 
and 100µl active cell solution was 
inoculated without sugar into the broth. Two 
negative controls (culture containing no 
sugar solution and sugar solution containing 
no active cell culture) were used for the 
indication of any contamination coming 
from basal media or any activity problem 
with culture. After overnight incubation at 
42°C, the turbidity was recorded and the 
color change from purple to yellow with 
respect to negative controls was recorded as 
a positive fermentation result (Hedberg et 

al., 2008).  

Probiotic property analysis of the native 
bacterial isolates from poultry GIT NaCl 
tolerance test
For the determination of NaCl tolerance of 
isolated bacterial species, MRS broth was 
adjusted with different concentrations  
(1-10) % of NaCl. After sterilization, each 
test tube was inoculated with 1% fresh 
overnight culture of Lactic Acid Bacteria 
(LAB) and then incubated at 37°C for 24 h. 
After 24 h of incubation, growth was 
confirmed by observing their turbidity.

Growth on various temperatures
For the determination of growth on various 
temperatures, MRS broth was inoculated 
with one colony of the fresh over-night 
culture of LAB and then incubated at 25°C, 
35°C and 45°C for 24 h. At the time points 
evaluated, each sample was streaked into 
MRS agar to monitor growth. The turbidity 
of each tube was also noted as an indication 

of growth or no growth. The test was 
performed in triplicates.

Growth at different pH
Tolerance of LABs to different pH was 
determined by the growth of bacteria in 
MRS broth having pH 3.5, 4.0, 5.0, 8.0 and 
9.0. The pH was adjusted with 1 N HCL and 
0.5 N NaOH, 1% fresh overnight culture of 
isolated bacteria was inoculated into MRS 
broth having pH 3.5, 4.0, 5.0, 8.0, and 9.0 
and then incubated at 37°C for 24 hours. 
After 24h incubation, each sample was 
streaked onto MRS agar to determine the 
presence and absence of growth, which was 
used to confirm livability of strains. The 
turbidity of each tube also was noted as an 
indication of growth or no growth.

Bile tolerance test
MRS broth with different concentrations 
(0.05%, 0.15% and 0.3%) of bile ox-gall 
was adjusted to final pH 6.5 and sterilized 
by autoclaving at 121°C, 15 psi pressure for 
15 minutes. After that, 1% (v/v) overnight 
bacterial culture was inoculated into the 
MRS broth medium. The survival rate of the 
isolates in different concentrations of MRS 
medium was determined by measuring the 
Abs. in a spectrophotometer at 620 nm after 
0, 3, 6, and 24 h of incubation at 37°C. The 
uninoculated MRS broth at different 
concentration was used as a blank.

Antimicrobial activity test
Lactic acid bacterial cells were removed by 
centrifuging the culture at 10000 rpm for 10 
min. The pH of the Cell-Free Supernatant 
(CFSs) was adjusted to 6.5 by the addition 
of 1 N NaOH. CFSs were filtered (0.22 µm 
pore size) and stored at 4°C. 
This assay was performed in triplicates. The 
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plates were poured with 20 ml nutrient agar 
media. The pathogenic strains were grown 
in nutrient broth for 24 hours. The 
pathogenic strains were adjusted to (10) ^7 
cfu/ml by adding sterile distilled water and 
spread on the surface of the nutrient agar 
plate. Four wells in each plate of 8 
millimeter (mm) in diameter were cut into 
these agar plates by using sterile tips and 
100 µl of the CFSs of all isolates were 
placed into the different well. Uninoculated 
MRS broth was placed in one well as a 
control. The plates were pre-inoculated at 
4°C for 3-4 hours for radial diffusion and 
then incubated aerobically overnight at 
37°C. The zones of inhibition were 
measured on mm with a transparent scale 
and noted down (Jorgensen et al., 2007). 
Antibiotic susceptibility test.
Each LAB isolate was spread evenly on 
MRS agar medium to make a bacterial lawn. 
The plates were allowed to dry for 5-15 
minutes. Four antibiotic discs were placed 
on the surface of each agar in the center of 
the sectioned area and then the plates were 
incubated for 24-48 hours at 37°C 
temperature anaerobically. After incubation, 
the diameter of a zone of inhibition was 
measured and recorded. 

Results

Identification of probiotic bacteria Colony 
morphology
Colony morphology of the isolates has been 
shown in Table 3 from which it can be 
observed that the colony morphology of 
isolate no. 1, 2 and 3 were medium, circular, 
low convex and white colony from sample 
no. Cr1, SI1 and Cr2, respectively. Besides, 
small, round and non-transparent colonies 
were observed in the isolates 4, 5, 6, 7, and 8 

from sample no. C2, SI2, C3, Cr4 and C4, 
respectively. Furthermore, small and 
triangular white colony was observed in 
isolates 9 and 10 from sample no. SI5 and 
Cr5, respectively.

Gram staining
All of the isolated bacteria were found gram 
positive due to their ability to retain 
violet-color which was considered as gram 
positive.

Endospore test
Microscopically all the isolated bacteria 
were negative which has shown in Table 3. 
Stained vegetative cells appeared as red and 
both endospore and spore appeared as green 
under the light microscope. From 
microscopic observation, the green color 
was not observed and that indicated the 
absence of endospores.

Motility test
In the case of all ten isolated bacteria, the 
growth-induced along the line of inoculation 
indicates the non-motile nature of the 
isolated bacteria. The growth of test isolates 
through the inoculation line indicates a 
negative result. Diffused growth of 
Salmonella typhi used as a positive control.

Catalase test
All the isolated bacteria were found 
catalase-negative which is given as a 
negative sign (Table 2) due to no bubble 
production in 3% hydrogen peroxide. 
Catalase enzyme breaks down hydrogen 
peroxide into oxygen and water bubbles.
The production of gas bubbles shows the 
presence of the enzyme (the catalase- 
positive nature of the bacterium).
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Sugar fermentation profile determination
The sugar fermentation profile of all the ten 
isolates has been shown in Table 3. Ten 
different sugars were used to determine their 
sugar fermentation pattern. Gas production 
from sugar fermentation was also observed 
in the Durham tube. All the isolates 
fermented 8 sugars out of 10. Only sorbitol 
and D-Xylose were not fermented by the 
isolates. Gas production was observed in all 
the fermented sugars. Sugar fermentation 
was identified when the red color was 
converted to yellow.

Study of probiotic properties of isolated 
bacteria

Sodium Chloride (NaCl) tolerance test

Isolates were tested for their tolerance 
against different NaCl concentrations. In the 
present study, 4 different concentrations of 
NaCl and one Control was used to determine 
the NaCl tolerance of bacterial isolates. All 
of the isolates showed tolerance against 2% 
and 4% NaCl. Fermentation was also 
observed in NaCl concentration after 24 hours 

Table 2: Morphological and Biochemical Characteristics of the Isolated Bacteria Obtained 
from Poultry Samples of Khulna and Barisal Divisions

Sources 
of 

Isolates
 

Morphological and Biochemical Characteristics  
Colony 

Morphology  
Gram 

Staining  
Catalase  Endospore  Motility  

Cr1  Circular + - - - 
Si1 Circular + - - - 
Cr2  Circular + - - - 
C2 Round + - - - 
Si2 Round + - - - 
C3 Round + - - - 
Cr4  Round + - - - 
C4 Round + - - - 
Si5 Triangular + - - - 
Cr5  Triangular + - - - 

(+) sign means isolates showed positive result and (-) sign means isolates showed negative result  

of time. The growth of isolates reduced 
drastically in 6% NaCl concentration. 
However, isolate no. 1 showed moderate 
tolerance in 6% NaCl concentration. Almost 
no growth was observed in 8% NaCl 
concentration while the growth was highest 
for all the isolates in the control group with 
no NaCl (Table 4).

Growth on various temperatures
Growth of the isolated bacteria was 
observed at 25°C, 35°C and 45°C. All the 
isolates showed significant growth at 25°C, 
35°C and 45°C except isolate 6 which 
showed no growth at temperature 45°C.

Growth at different pH
Generally, probiotic bacteria show variable 
resistance to acidic conditions. To study this 
property of probiotics, the isolated bacteria 
were grown at different pH. The growth of 
the isolates was normal at pH ranging from 
3.5 to 9.0 in the first 24 hours of incubation 
(Table 4). However, after 24 hours of 
incubation, the isolates showed a decrease in 



Table 3: Sugar Fermentation Patterns of the Isolates obtained from Poultry Samples of Khulna 
and Barisal Divisions 

(+) sign means isolates had the ability to ferment particular sugar, (-) sign means isolates did not have 
the ability to ferment particular sugar, (+/-) Means isolates could moderately ferment particular sugar
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Cr1  + - + + +/- + - + + + 

Si1 + - + + + + - + + + 

Cr2  + - + + + + - + + + 

C2 + - + + + + - + + + 

Si2 + - + + + + - + + + 

C3 + - + + + + - + + + 

Cr4  + - + - + + - + + + 

C4 + - + + + + - + - + 

Si5 + - + + + + - + + + 

Cr5  + - + + + + - +/- - + 

growth at pH 3.5 and 4.0. In the other 
condition, the isolates showed normal 
growth after 24 hours of incubation.

Bile salt tolerance test
Isolated LABs were able to survive in 
0.05%, 0.15% and 0.3% inhibitory 
substance, bile acid (Table)

Antimicrobial activity test
The native probiotic isolates from poultry 
showed antimicrobial activity against few 
pathogens by inhibiting the growth of the 
pathogens which is indicated by the 
formation of inhibitory zones near the 
diffusion spots. Five different pathogenic 
bacteria Salmonella typhi, Salmonella 
para-typhi, Escherichia coli, Vibrio cholera, 
and Streptococcus aureus were used for this 
purpose. The diameter of inhibition zones 

showed that, most of the isolates have 
antimicrobial activity. All ten isolates were 
grown against the pathogens using the agar 
well diffusion method. The experiment was 
conducted three times and the mean 
diameters of inhibition zones have shown in 
(Figure 1). The mean diameter of the 
inhibitory zone varied from 13.33 mm to 
24.08 mm. Isolate no 1, 4, 5 and 7 showed 
the highest inhibitory activities against 
Escherichiacoli but isolate no 2 and 10 
showed the lowest activities against 
Escherichia coli. Isolate no 2, 3, 6, 8, and 9 
showed the highest antimicrobial activity 
against Salmonella para-typhi whereas 
isolate no 4 and 5 showed the lowest 
antimicrobial activity against Salmonella 
para-typhi. Isolate no 10 showed the highest 
inhibitory activity against Salmonella typhi 
but isolate no 1 and 3 showed the least activity 
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Table 4: Analysis of Physico-chemical and Biochemical Properties of the Isolated Bacteria 
Obtained from Poultry Samples of Khulna and Barisal Divisions

Sources of 
Isolates  

Physico -chemical and Biochemical Properties of the Isolates  

pH 

Tolerance 

Bile Salt 
Tolerance 

NaCl Tolerance 

pH 3.5 -9.0 0.3% 2 % 4 % 6 % 8 % 

Cr1  + ++ ++ ++ + - 

SI1 + ++ ++ ++ - - 

Cr2  + ++ ++ ++ - - 

C2 + ++ ++ ++ - - 

SI2 + ++ ++ ++ - - 

C3 + ++ ++ ++ - - 

Cr4  + ++ ++ ++ - - 

C4 + ++ ++ ++ - - 

SI5 + ++ ++ ++ - - 

Cr5  + ++ ++ ++ - - 

(++) sign means excellent growth, (+) means moderate growth, (-) sign means no growth 

against Salmonella typhi. Isolate no 6 
showed the least antimicrobial activity 
against Vibrio cholera whereas isolate no 7, 
8, 9, and 10 showed the lowest inhibitory 
activity against Streptococcus aureus. 

Antibiotic susceptibility test
Ten isolates were assayed for their 
susceptibility to eight antibiotics using the 
disc diffusion method. Zone diameters were 
measured (Table 5) and the susceptibility of 
isolates were expressed as S (susceptible), 
MS (moderately susceptible) and R 
(resistant). The replication was done three 
times. All the isolates were resistant to 
tetracycline and nalidixic acid. Isolate 5, 6 
and 10 were resistant to cefuroxime. Isolate no 
1, 2, 3, 4, 9 and 10 were medium susceptible 

to clindamycin. Isolate no 1, 2, 3 and 8 were 
resistant to azithromycin. Isolate no. 4, 5, 6 
and 10 were resistant to clavulanic 
acid.Isolate no 4 were resistant to 
amoxicillin but medium susceptible to 
resistant to both amoxicillin and penicillin. 
The diameter of the disc was 6 mm.
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Figure 1: Antimicrobial activities of the isolates obtained from poultry samples of Khulna and Barisal Divisions

Discussion
The aims of the present study were to isolate 
potential probiotics from the gastrointestinal 
tract of regional poultry samples and explore 
their probiotic properties. For this purpose, 
ten isolates were obtained from the crop, 
ceca and small intestine of different poultry 
samples of variable ages from Khulna and 
Barisal Divisions. The bacterial characterization 
and biochemical analysis, as well as 
antimicrobial and antibiotic susceptibility 
tests, were performed by several in vitro 
assays. The isolation media used for the 
isolation and maintenance of potential 
Lactobacilli was MRS media. Some of the 
compositions of MRS culture media such as 
Tween 80, acetate, manganese and 
magnesium which are known to act as 
special growth factors for Lactobacilli. MRS 
culture media provides rich nutrient sources 

to the isolates (De Man, et al., 1960). In the 
present study, at first colony morphology of 
the isolates was observed, and then different 
in vitro tests were carried out for the 
potentiality of the isolates as probiotics. 
Initial isolation and identification were 
based on the morphological appearance and 
on the catalase test. After performing some 
preliminary tests (Gram staining and 
catalase), a total of 10 isolates were selected 
for further identification. During the 
catalase test, no bubbles were observed 
indicating that the isolated bacteria are 
catalase negative and could not mediate the 
decomposition of hydrogen peroxide (H2O2) 
to produce carbon dioxide (CO2). All the 
isolates were also characterized by 
biochemical and physiological tests. In the 
in vitro bacteriological tests, all potential 
probiotic isolates were endospore negative, 
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Table 5: The average diameters of zone of inhibition of isolates obtained from poultry Samples 
of Khulna and Barisal Divisions

Sources of 
isolates  

Names of the antibiotics  
Mean diameter of zone of inhibition (mm) ± SD  
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Cr1  21.18 
±0.61 

6.98 
±0.54 

6.78 
±0.48 

20.03 
±0.58 0 

34.09 
±1.00 

29.83
±0.76 

0 

SI1 23.33 
±0.56 

7.11 
±0.5 

6.7 
±0.46 

18.89 
±0.67 0 

32 
±0 

33.34
±0 

0 

Cr2  23.28 
±0.56 

7.23 
±0.56 

8.08 
±0.47 

20.12 
±0.87 0 37.56 

±1.00 
35.11
±1.00 

0 

C2 24 
±0.5 

8.21 
±0.71 

25.00 
±1.00 

7.11 
±0.46 0 

7.00 
±0.56 

18.14 
±0.29 

0 

SI2 6.02 
±0.24 

26.77 
±0.71 

22.21 
±0.49 

6.5 
±0 0 6.94 

±0.56 
8.02 

±0.24 
0 

C3 6.67 
±0.54 

23.43 
±.58 

23.87 
±0.98 

6.78 
±0.29 0 

6.78 
±0.59 

6.5 
±0 

0 

Cr4  7.56 
±0.60 

21.98 
±.77 26.12 

±0.76 
22.00 
±1.00 0 

32.18 
±1.00 

35.00 
±0 

 

0 

C4 21.0 
±0.58 

20.09 
±.56 

9.00 
±0.76 

21.19 
±0.76 0 31.67 

±0.76 
37.71 
±1.00 

0 

SI5 19.87 
±.60 

7.87 
±0.76 

14.23 
±1.00 

18.56 
±1.00 0 

31.00 
±0.76 

29.93 
±0.76 

0 

Cr5  6.67 
±0.56 

10.07 
±0.98 

19.97 
±1.50 

7.17 
±0.58 0 

36.78 
±1.02 

36.99 
±1.00 

0 

non-motile, catalase negative, gram positive 
and rod or coccoid shaped. These findings 
were similar to that of the findings of the 
research done by (Noohi et al., 2014). The 
ability of LAB isolates to ferment 
oligosaccharides is one of the desirable probiotic 

characteristics because the mono-saccharin 
that exists in the gastrointestinal tract 
influences the life of microorganisms in the 
intestine (Kaplan and Hutkins, 2000). The 
ability of the isolates to ferment carbohydrates 
has been demonstrated by the discoloration of 
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the red basal medium in yellow color. It was 
discovered that not all carbohydrates could 
be fermented from selected isolates. These 
fermentation patterns of the potential 
probiotic isolates were similar to the 
findings of the study of Karna et al. (2007) 
and Belkacem et al. (2009). The incompatibility 
in two sugars may be due to the involvement 
of some factors such as the availability of 
sufficient D-xylose and D-sorbitol as well as 
may be due to the lack of ability of the 
enzyme produced by the isolates to 
decompose the sugars in the basal medium. 
In the digestive tract of poultry, the 
temperature is 42°C (Dawson & Whittow, 
2000). Therefore, the isolates that will be 
able to grow at that temperature should be 
selected for poultry feed development. The 
tests were performed to examine the 
influence of temperature regarding 
understanding the type of bacteria, 
belonging to mesophilic or thermophilic 
groups. The results indicated that only one 
isolate was not able to grow at 45 ° C. The 
findings of the temperature survivability test 
were in accordance with a study that 
concluded from the results of 24 h 
observation, all 17 isolates from poultry GIT 
can grow at 25°, 37° and 45° C (Powthong 
& Suntornthiticharoen, 2013). In the present 
study, most of the isolates had high viability 
at high- temperature conditions. 

Probiotic bacteria do show resistance to 
different acidic conditions (Fontana et al., 
2013). In the present study, pH 3.5, 4.0, 5.0, 
8.0 and 9.0 were maintained in the culture 
media to obtain the growth of the isolates at 
different pH. They were not able to multiply 
at pH 4.0 and below. NaCl is an inhibitory 
substancethat may inhibit the growth of 
certain types of bacteria. In the present study, 

all of the isolates showed tolerance against 
1%, 2% and 4% NaCl concentrations after 
24hours of time. The results observed in a 
study by Pancheniak and Soccol (2005) 
summarized that all the isolated strains were 
able to tolerate 1-6% NaCl which correlates 
with the findings of the present study. In 
assessing the potential use of lactic bacteria 
as an effective probiotic, it is generally 
considered necessary to evaluate their ability 
to resist the effects of bile salts and acid. 

In the present study, isolated bacteria were 
able to survive in 0.05%, 0.15%, and 0.3% 
inhibitory substance; bile acids as well as 
they were also able to multiply in above 
mentioned concentrations of bile acid. After 
24 hours of incubation, all ten isolates 
showed better results and less inhibition at 
0.05% and 0.15% concentrations of bile salt 
than 0.3%, which was similar to the findings 
of Walker (2000). In the present study, the 
diameter of inhibition zones showed that, 
most of the isolates have antimicrobial 
activity. In vitro antibacterial activity of 
selected strains belonging to probiotic 
genera, Lactobacillus, was investigated. In a 
study, agar spot test showed all the selected 
strains were antagonistic against Salmonella 
Typhimurium, Escherichia coli, 
Enterococcus faecalis, Staphylococcus 
aureus and Clostridium difficile 
(Tejero-Sariñena et al., 2012) which 
indicates the similarity of the findings of the 
present study.

Another study summarized that most isolated 
LABs showed a large zone of inhibition for 
Salmonella para-typhi, Escherichia coli, and 
Shigella flexneri, respectively (Powthong and 
Suntornthiticharoen, 2013) which is also 
similar to the findings of the present study.
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