
ABSTRACT
Lactobacillus genus was isolated from two different sources, healthy infants feces and some dairy products, identify isolates 
by traditional methods, and confirm a diagnosis by molecular detection. Susceptibility was tested to some antibiotic, then 
supernatants antimicrobial activity was tested against some pathogenic bacteria involved Escherichia coli O157: H7, 
Pseudomonas aeruginosa, Enterococcus faecalis, Staphylococcus aureus, Klebsiella sp., Salmonella typhimiurum, and 
Clostridium sp. Morphological, Microscopically, and Biochemical test results showed that eleven isolates were lactobacillus, 
DNA was extracted from isolates, and polymerase chain reaction (PCR) reaction was performed to confirm the diagnosis using 
a specific primer for 16SrDNA in Lactobacillus genus, Lacto F and Lacto R, all isolates gave PCR products with molecular 
weight 231bp. Antibiotic susceptibility test showed that Lactobacillus isolates of healthy infants feces have appeared as multi-
resistant to more than one of antibiotics and sensitive to chloramphenicol. While Lactobacillus isolates of dairy products were 
less resistance to antibiotics, and most of them were sensitive to antibiotics. Also, results showed the varying inhibitory effect 
of all Lactobacillus isolates supernatants in the growth of pathogenic bacteria in this study; healthy infants feces isolates 
showed the highest inhibition zone than dairy products Lactobacillus isolates.
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INTRODUCTION
Lactobacillus is one of the most important and mainly genus 
in the group of lactic acid bacteria present throughout the 
digestive tract, vaginal tract system, and forms an integral part 
of the normal intestinal flora in humans and other animals.1 
Some of Lactobacillus species are able to colonize certain 
parts of the body, such as the oral cavity, gastrointestinal and 
vaginal tract, as they play main role in promoting the health 
and competitive viability of the pathogen.2 Also, Lactobacillus 
has a long usage history in biotechnology, particularly in the 
fields of manufacturing and conservation of food ingredients by 
using fermentation processes and production of yogurt, cheese, 
sauerkraut, kefir, and many other fermented foods, in addition 
to animal feeds.3 Lactobacillus species have specific methods 
and are probably well known to deal with their environment.4 
Lactobacillus fermentation processes due to the production 
of organic acids, especially lactic acid, the main product 
of carbohydrate metabolism processes, which is generated 
from pyruvate, so pH reduced in the environment, which 
creates a wide inhibitory effect against positive and negative 
gram bacteria.5 It also produces hydrogen peroxide and other 

RESEARCH ARTICLE

biologically active compounds, which are low molecular-weight 
proteins or/and peptides that have an antimicrobial activity to 
a wide ring of pathogenic bacteria.6 Antimicrobial activity of 
Lactobacillus may occur due to cell free culture filtrate, which 
containing the production of bacteriocins and extracellular 
agents like low molecular weight proteins and peptides present 
in filtrate.7 Antimicrobial agents in Lactobacillus genus may 
be associated with isolates environment, therefore, the goal of 
this study, was to compare the antimicrobial activity between 
Lactobacillus isolated from healthy infants feces and other 
Lactobacillus isolated from dairy products. 

MATERIALS AND METHODS

Samples Collection
Twenty-three samples of healthy infants feces from both 
male and female, aged between 7–30 days were collected for 
breastfeeding and never received any antibiotics. In addition, 
local dairy products samples were collected (Canon, local soft 
cheese) from commercial markets in sterile containers and 
were transported to the lab.
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Isolation and Identification of Lactobacillus
About 0.5 g of healthy infants feces and 1mL of dairy products 
were transferred to a test tube containing 9 mL of sterile MRS- 
L.Cysteine-HCL broth (Oxoid), incubated at 37 ° C for 24 
hours., this process was repeated three times.8 0.1 mL of last 
incubation was spread on MRS – CaCO3(Oxoid) and incubated 
anaerobically at 37oC for 24 hours. The colonies, which are 
surrounded by clear zone were transferred on MRS agar (pH 
5.5) for purification, step was repeated The isolates were 
diagnosed based on the properties of colony, gram staining, 
and biochemical tests, catalase production, acid and curd in 
litmus milk, ammonia from arganine, and growth at 15°C and 
45°C in MRS broth. Lactobacillus genus identification was 
confirmed according to to.9, as described in Bergey’s Manual 
of Systematic Bacteriology.10 
Molecular identification:

DNA extraction
DNA was extracted from Eleven isolates according to the 
protocol of i-genomics CTB DNA Extraction Mini kit (cat 
no.17341), which was supplied by intron Korea, to confirm 
the extracted DNA presence, agarose gel electrophoresis was 
adopted.
Primer and PCR Technique 
The Identification of the Lactobacillus genus was con-
f irmed by PCR technique using specif ic primers for 
the 16S rRNA gene of Lactobacillus genus, Lacto F 
3-TGGAAACAGRTGCTAATA CCG-5 (for region V2.1-V2.2) 
and Lacto R 3- GTCCATTGTGGAAGATTCCC -5 (for region 
V2.2-V3) were designed by.11 PCR was completed with the 
GeneAmp PCR System 9700 (Perkin Elmer, Wellesley, Mass.) 
with an initial denaturation step of 94°C for 15 minutes, then 
35 cycles 94°C for 0.5 minutes, and 62°C for 1-minute. The 
extension step was performed at 72oC for 1 min and a final 
extension at 72oC for 6 min. Electrophoresis was completed on 
1.8% agarose gel and run with a 5v/cm for 2 hours. with (3000bp) 
ladder, bands were visualized with a UV transilluminator
Antibiotic susceptibility of Lactobacillus isolates
Antibiotic susceptibility test was performed according 
to method of,12 with some modified by using antibiotics 
tablets which included (ampicillin 10μg, chloramphenicol 
30μg, cephalexin 30μg, tetracycline 30μg, gentamicin 10μg, 
cefotaxime 15μg. erythromycin 15μg, and amoxicillin 25μg) 
(Sigma, USA), Lactobacillus isolates were spread on MRS agar 
by streaking, on the agar surface antibiotic discs were placed 
and incubated for 24 hours at 37C° under microaerophilic 
condition.
Preparation of Lactobacillus culture supernatants: 
Isolates were grown at 37 ºC for 18–20 hours in MRS broth 
(pH 5.5). The overnight Lactobacilli cultures were centrifuged 
at 10,000 rpm for 5 min; the supernatant was regulated to pH 
5.5 ± 1 with NaOH (1N) to eliminate the effect of putative 
organic acids produced then filtered with Millipore 0.22 µm 
pore size (Pall, USA).13 

Pathogenic microorganisms 
Seven species of pathogenic bacteria were used, kindly 
provided from the laboratories of Biotechnologicalal and 
Food Science Department/College of Agriculture / Baghdad 
University. Gram-negative bacteria were: Escherichia coli 
O157: H7, Pseudomonas aeruginosa, Salmonella typhimiurum, 
Klebsiella spp, and Enterococcus faecalis, while gram-positive 
bacteria were: Clostridium spp, and Staphylococcus aureus. 
All these bacteria are pathogenic for humans and animals 
and also considered as important food pathogens that cause 
damage for some food.14 
Antimicrobial activity of Lactobacillus isolates
Antimicrobial activity of isolates was performed by using 
isolates supernatants against some pathogenic bacteria. All 
selected bacteria were cultured according to the method 
described by R. N. Atlas, et al.8 The bacteria were cultured 
on Muller Hinton medium (Oxide) and kept at 37ºC for 24 
hours. Growth turbidity was compared with a turbidity of the 
standard McFarland solution by reading optical density using 
a spectrophotometer on wavelength 450 nm. The dilutions of 
bacterial culture density were adjusted to the McFarland with 
cells number 1.5 x 108 cfu/mL. To study antimicrobial activity, 
well diffusion was used according to a method described by15. 
Aliquots of 50 μL of the sterile Lactobacillus supernatant were 
placed in 6 mm diameter wells on Muller-Hinton-agar (Oxoid) 
previously seeded with the pathogenic bacteria, incubated for 
18–hour of at 37°C, after that the diameters of growth inhibition 
zones measured, two plates were done for each Lactobacillus 
supernatant. 

RESULTS AND DISSECTION:

Isolation and Identification of Lactobacillus genus.
From total 23 samples (nine samples of healthy infants feces 
and fourteen samples of local dairy products) were collected, 
eleven of them appeared small with entire margin, pale, 
round shape, soft, mucoid, convex colonies and surrounded 
by inhibition zone after cultured on MRS contained 1% 
CaCO3. Isolates were gram-positive bacilli when examined 
microscopically and negative to catalase test, also gave negative 
results for gelatin test, they were able to produce clot on litmus 
milk medium, unable to produce ammonia from arginine, 
grow slowly in 150C while, all grew in 450C except one isolate, 
which grew slowly, all isolates were able to ferment glucose 
and lactose. But, unable to ferment xylose and mannitol.9 
Finally, 11 isolates (five isolates from healthy infants feces 
and six isolates from local dairy products) were selected for 
Molecular identification to confirm the diagnosis.
Molecular identification 
Lacto F and Lacto R primers were designed for the detection of 
lactobacilli identification with PCR product was approximately 
231 bp long region of the V2-V3 region of the 16S rDNA 
of Lactobacillus spp All eleven isolates (five isolates from 
healthy infants feces and six isolates from local dairy 
products) were displayed to molecular identification through 
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PCR amplification of using specific primers for Lactobacillus 
16S rRNA. This primers amplified DNA only from bacteria 
belonging to the Lactobacillus genus and did not amplify other 
strains closely related to Lactobacillus and considered a useful 
tool for identifying the Lactobacillus genus.11 

Results showed in Figure 1 that the amplified fragments 
size were about 231 bp. All isolates gave positive results and 
identified as Lactobacillus. 
Antibiotic susceptibility of Lactobacillus isolates
Results in Table 1 showed that feces isolates of Lactobacillus 
appeared multi-resistant to more than one of antibiotics. Lb.1 
and Lb.5 can be resistant to five antibiotics and Lb.2, Lb.3 and 
Lb.4 can be resistant to four antibiotics, while most of the dairy 
products isolates of Lactobacillus appeared more sensitive 
to most antibiotics, and several of isolates were resistant to 
antibiotics, which may be attributed to possessing feces isolates 
antibiotic resistance factors due to the large bacterial diversity 
of the intestine and subsequent transmission of antibiotic 
resistance genes which carrying on plasmids to these isolates. 

Studies mentioned some genes in the Lactobacillus 
genus responsible for antibiotic resistance like genes of 
chloramphenicol resistance (chloramphenicol acetyltransferases 
CAT).16 Erythromycin resistance genes.17 Tetracycline 
resistance genes.18 (Ammor et al., 2008) Aminoglycoside 
resistance genes.19 and β-lactam resistance genes (blaZ).20 

Antimicrobial activity of Lactobacillus Isolates:
The results showed varying inhibitory activity for isolates 
supernatants on pathogenic bacteria in this study (Table 2), 
feces isolates of Lactobacillus showed greater inhibitory 
activity than dairy products isolates of Lactobacillus, 
the highest inhibition zone that observed was against 
Escherichia coli O157:H7, Staphylococcus aureus, Salmonella 
typhimiurum, and Clostridium spp, while weaker inhibition 
zone of Lactobacillus Isolates supernatants was observed 
against Enterococcus faecalis, Klebsiella sp and Pseudomonas 
aeruginosa. This may be due to that the isolates may have 
genes coding for the production of antimicrobial agents 
portable on plasmids, which are more likely to be transmitted 
between bacterial cells in intestines ecology since there is a 
great diversity in them at a higher rate than dairy products, 
bacteriocins are produced by Lactobacillus which have broad 
spectrum of inhibition pathogenic bacteria like Escherichia 
coli and Enterococcus faecalis.21,22 Lactobacillus is containing 
different mechanisms underlying antibacterial activity includes 
production of lactic acid so lowering of pH and antibacterial 
compounds, like bacteriocins and non-bacteriocin compounds, 
and non-lactic acid molecules. Some investigations had been 
declared the ability of bacteriocins to inhibit pathogenic 
bacteria like E. coli, Pseudomonas and Klebsiella.23

The antimicrobial activity of lactobacillus has been 
confirmed for pathogenic bacteria, most of the antimicrobial 

Figure 1: Gel electrophoresis for amplification of the V2-V3 region of the 16S rDNA of Lactobacillus spp isolates. Electrophoresis was completed 
on 1.8% agarose gel and run with a 5v/cm for 2 hours. With (3000 bp) ladder, Line Lb.1 – Lb.5 Lactobacillus isolated from infants feces, Line Lb.6 

– Lb.11 Lactobacillus isolated from dairy products and CON: Negative control.
Table 1: Antibiotic susceptibility test of Lactobacillus isolates 

Antibiotics
healthy infants feces isolates dairy products isolates
Lb.1 Lb.2 Lb.3 Lb.4 Lb.5 Lb.6 Lb.7 Lb.8 Lb.9 Lb.10 Lb.11

Ampicillin R R S S R S S S S S S
Chloramphenicol R S R R S R S S S S R
Cephalexin S R S S R S R S S S S
Tetracycline R S R R R R S R S S S
Gentamicin R R S R S S S S S R S
Cefotaxime S S R R S S S S S S S
Erythromycin R R S S R S R S R R S
Amoxicillin S S R S R S S S S S S

R: resistant, S: sensitive
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Table2: Shows antimicrobial activity of Lactobacillus isolates against some pathogenic bacteria

Pathogenic 
bacteria

Inhibition zine mm
healthy infants feces isolates dairy products isolates
Lb.1 Lb.2 Lb.3 Lb.4 Lb.5 Lb.6 Lb.7 Lb.8 Lb.9 Lb.10 Lb.11

Escherichia coli 
O157:H7

14  ± 0.2
18 ± 0.2
13 ± 0.2
16 ± 0.2
16 ± 0.4
10 ± 0.4

- - 14  ± 0.4
11 ± 0.4
13 ± 0.4

Pseudomonas 
aeruginosa

9  ± 0.4
10 ± 0.2
7 ± 0.2
-
7 ± 0.2
9 ± 0.0
-
8 ± 0.2

- 10 ± 0.0 -

Staphylococcus 
aureus

14  ± 0.0
14 ± 0.2
12 ± 0.0
14 ± 0.2
10 ± 0.0
13 ± 0.2
12 ± 0.2
10 ± 0.4
10 ± 0.2
14 ± 0.0
12 ± 0.2

Enterococcus 
faecalis

9  ± 0.2
11 ± 0.2
11 ± 0.2
8 ± 0.2
8 ± 0.2
-
8 ± 0.0
-
9 ± 0.0
9 ± 0.4
10 ± 0.4

Klebsiella sp. 11  ± 0.4
9 ± 0.2
7 ± 0.0
-
9 ± 0.2
-
7 ± 0.2
9 ± 0.2
-
9 ± 0.4
7 ± 0.0

Salmonella 
typhimiurum

17  ± 0.0
19 ± 0.2
14 ± 0.2
17 ± 0.2
19 ± 0.0
12 ± 0.2

- 10  ± 0.0
-
9 ± 0.2

-

Clostridium sp. 14
 ± 0.4

16 ± 0.0 12 ±0.2 16  ± 0.2
15 ± 0.2
10 ± 0.0
8 ± 0.2

- 14  ± 0.0
-
9 ± 0.2

*each number represent a rate of triplicate
*- no inhibition
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activity due to the production of metabolites agents such as 
organic acids, ethanol, hydrogen peroxide, acetone, carbon 
dioxide, acetaldehyde and many type of bacteriosins like 
reuterin , reuterecline and other.24 Among the most important 
antimicrobial agents, lactic acids, hydrogen peroxide, and 
bacteriocines are the most common antimicrobial agents that 
were documented to be produced from Lactobacillus genus.25 
Shokryazdan et al.,26 reported that Lactobacillus genus have 
shown strong antagonistic properties against a wide range of 
humans pathogens and can be considered the potential for 
prevention and treatment of infection so can play an important 
role to enhance health and competitive exclusion of pathogen, 

CONCLUSION:
Generally, probiotics have antimicrobial properties, which 
differ from one to other. This study highlights the role of the 
probiotic environment in antigenic activity. This is likely the 
fact that infants feces isolates have antimicrobial factors for 
pathogenic bacteria is greater than that of isolates isolated from 
fermented dairy products, and have specific or possibly specific 
ways of interacting with their environment producing microbial 
inhibitors. These results will serve as the basis for further 
exploration of the role of ecosystems in their environment and 
their impact on host health. As well as owning for antibiotic 
resistance due to its presence in a mixed environment and 
adaptation to other species that found as well as synergistic 
behavior between Lactobacillus genus to inhibit pathogenic 
and food spoilage bacteria, that make stable codominance 
of multiple Lactobacillus species in an infant’s intestines, 
so that give these species possession unique properties and 
competitive advantages.
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