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Abstract

Objective: Isolation the bacteria from food source has a probiotic characterization and evaluate the
inhibitory activity against bacterial pathogens. Methods: Lactic acid bacteria from various sources
are isolated by the MRS-CaCOsAgar medium, the isolates were purified and microscopic,
biochemical were tested. The antibacterial activity of cell free supernatant (CFS) against Bacillus
subtilis , Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli also testing. The
1solate was selected based on high inhibitory activity and genetic diagnosis were performed. Results:
the highest inhibitory diameter against Gram-positive bacteria was recorded with a diameter of 13
mm to Staph aureus. The results showed that the bacterial i1solate Gram positive, immobile, negative
for catalyze, Esculin hydrolysis, and CO; production from glucose, grows at 10- 45°C, 2- 6.5% Nacl,
and at pH 4.5- 6.9. It had the ability to ferment of sucrose, mannitol, arabinose, sorbitol and xylose.
The diagnosis of isolation has been genetically confirmed to the species Enferococcus faecium.
Conclusion: The E. faecium can be considered as probiotics in a safe manner to adaptive immune, in
addition to the possibility of using it as a potential source of natural antibacterial agent in food and
pharmaceutical industries.
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Introduction

Probiotics refer to groups of non-pathogenic
microorganisms which have many benefits
on physiology or human health. Enterococci
were introduced as a probiotic that improves
the immune system of the host against
pathogens. Accordingly, it has been the
potential factors for prevention or help in the
treatment of human infectious diseases,
especially intestinal disorders. Probiotics
must meet certain requirements. Therefore, it
must be isolated from the hosts for whom it
1s supposed to be used, in addition to its
ability to survive in the digestive tract,
characterized by the production of
compounds with bacteria static activity [1, 2].

The strain E. faecium species 1S a gram
positive bacteria, Enterococcus genus belong
to Enterococcaceae family, Lactobacillales
order, bacilli class and Firmicutes phylum,
which exhibits some probiotic properties and
proposed as a probiotic [3]. The most species
frequently detected in human feces are E.
faecium and E. faecalis, representing a
common presence within the Enterococcus
species. They have been used for many years
as starter cultures in food fermentation due to
their ability to act as protective cultures and
control bacterial contamination and thus
increase the storage and biopreservation
period of food [4, 5]. Escherichia fecal has
been considered a probiotic and several
investigations have evaluated effects on
immune responses in animal and human
models. They were categorized into three
categories including effects on innate
immunity, adaptive immunity, and effects on
modulating immune responses during pro-
inflammatory diseases [6].

Some enterococcal strains in the dairy
industry contribute to texture, flavor, and
aroma improvement of fermented milk
products. It can hydrolyze proteins to amino
acids, peptides and citrates to produce
aromatic compounds and with proteolytic
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and lipolytic features [7, 8]. They are used as
starter in different food and dairy products
due to ability the lipolysis and proteolysis and
metabolism of pyruvate and citrate. Some
food-borne can prevent by bacteriocin
(enterocin) produce from enterococci that
inhibit food pathogens or food poisoners such
as S aureus, Listeria monocytogenes,
Clostridium spp., Bacillus spp. and Vibrio
cholera.

Moreover, the bacteria inhibit the growth of
spoilage microorganisms by the production
of enterocins. Thus, bacteriocins may be used
as food preservatives In addition, enterococci
compounds such as acetoin, acetaldehyde,
diacetyl, or 2,3 -butanediol [9, 10]. The aim
of the study is to isolate food bacteria with

safe properties and investigate their
inhibitory  activity against pathogenic
bacteria.

Materials and methods

Samples

The Samples were collected from Basra
local markets, cheese Locally named braids
(Dhafaer), pickled cucumbers, and dates, as
they were brought in sterile plastic containers
and activated on the MRS broth (Hi-media
company), serial dilutions prepared by
homogenates the samples in sterile peptone
water (1 g/L) and plated on the MRS-agar
with 1% w/v Cycloheximide (USA. Sigma
Chemicals, St Louis) to inhibit the growth the
yeast, and 1% (W/v) calcium
carbonate(CaCO3) which has been added,
clear zone is an indication of lactic acid
production for [11].

Microscopic test

The isolates tested on Gram staining, and
motion examination by hanging drop
technique [12].



Biochemical Test

These tests were conducted according to
[13], the strains typed based on hydrolysis of
esculin, catalase test, and growth in the brain
heart infusion broth containing 2- 7NaClL
Carbohydrate fermentation test carried out
using glucose-free MRS medium and
addition of sucrose, mannitol, arabinose,
sorbitol and xylose singly and with red-
chlorophenol reagent. And temperature
tolerance 1s checked by inoculating isolates
into tubes of MRS and incubated at 5, 10, 37
and 45 <C for 3-5 days. Also, tested its growth
on different hydrogen bases 3, 4.5, 6.9 and 7.
Also, tested for the production of gas by
using Durham tube [14].

Pathogenic bacterial cultures

Four types of pathogenic bacterial cultures B.
subtilis, S. aureus, P. aeruginosa, and E.coli
obtained from the Laboratories of Biology
Sciences/College of Science/University of
Basra. Activated on nutrient broth (Sigma
Company) at 37 °C for 24 hours [15].

Inhibition activity determination

The pathogenic bacteria B. subtilis, S. aureus,
P. aeruginosa, and E.coli were inoculated on
Mueller-Hinton agar media using a sterile
glass rod and then dried. The drilling was
done with a sterile 6 mm diameter metal drill
and contained 50 pl of E. faecium CFS (after
6000 rpm centrifugation cell separation for
15 minutes) and plated and incubated at of
37°C for 24-48 hours and the inhibition
diameter was measured with the ruler
according to the method outlined by [16].

Genetic Identification
Isolation and detection of DNA

The Cell pellets were suspended in lysis
buffer 180 ml (20 mg /ml lysozyme, 1.2%,
Triton X -100, 20 mM Tris- HCI, 2 mM
EDTA) , incubated for 30 min at 37-C, and
then proteinase K (20 ml) was added to each
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reaction, followed to manufacturer's
mnstructions (QIAamp DNA Mini Kit,
QIAGEN) to chromosomal DNA isolated.
The DNA integrity was confirmed using a
0.8% agarose gel. Strain identification
confirmation was carried out by multiplex
PCR assay as discussed above by [17].

Genetic diagnosis

The polymerized chain reaction technique
(PCR) of enzyme 16Sr DNA has been used
in genetic diagnosis using the Primers of
(16Sr DNA) according to [18]. The
electrophoresis method of amplification
samples was carried out by adding 7 uLL DNA
ladder to the first well of (500-10000) bp.
After the migration process, transfer the gel
to the UV unit to detect the beams. They were
then made ready to read series of nitrogenous
bases by the company Geneaid Biotech Ltd.
in preparation to send them to the Korean
company BIONEER. Local isolates were
genetically diagnosed wusing the Blast
software of the National Center for
Information Service (NCBI).

Statistical analysis

The experiment was carry out in a factorial
experiment under Complete Randomize
Design (CRD) with 3 replicates, the
statistical package SPPS (2023). The mean
differences were compared using the least
significant difference (L.S.D) test at the
probability level < 0.01 [19].

Results and discussion
Morphological characterization

It was observed that the
1solates were circumscribed intoa clear
zone on MRSA-CaCO3  convex peak,
smooth edges, and creamy white. Diameter

0of 0.9-1.2 pm, length 3-8 um.

Microscopic test



Microscopic observation findings revealed t
hat all positive Gram stain isolates,
immobility, Most of the isolates were cocci
shape in coccid in pairs and
the remainder are rods, form short chain,

The test result in table (1) showed that all the
1solates were catalase test negative since they
were unable to hydrolyze hydrogen peroxide,
and gas production from glucose negative
test, which shows they are a homogeneous
fermentation LAB, Negative to esculin test,

this confirms its membership in lactic acid Variation of 1isolates i1s observed in

bacteria [20]. carbohydrate fermentation.

Biochemical test

Table (1). Biochemical test for isolates

Isolate | Catalase CO; Esculin | Sucrose | Mannitol | Arabinose | Sorbitol | Xylose

no. test production
Bl - = 2 + - + + n
B5 - ; = - 5 + + +
Cl13 - - - " - + + N

Table (2) showed the ability of bacterial
1solates to grow in a different temperature,
pH, and NaCl. As the isolates differed in their
ability to grow in terms of turbidity in the

MRS-broth. The isolation (B5) was able to
grow at 10-45°C, 6.5 NaCl, and show high
tolerant growth at pH 9.6.

Table (2). Isolates growth at temperature, pH, NaCl

Isolate no. NaCl % pH Temperature °C
2 4| 65 |3 | 45| 96 | 10° | 15° | 37° | 45°
Bl + + + - + - - + + -
B3 + + | + - -+ + + + + +
C13 = + | + = + 2 = . + =

Antibacterial activity

Figure (2) indicates inhibitory activity of
isolated bacterial supernatant towards
pathogenic bacteria, as its activity was
observed to be more against Gram-positive
bacteria. BS isolation did much better
compared to p <0.01 the other isolations
because it recorded the greatest inhibitory
diameter on the S. aureus and B. subtilis that
measured (13, 12) mm respectively. The
effect of isolates on the negative bacteria of
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Gram negative bacteria was less, with a range
of 6-10 mm. This variation can be due to
certain chemical structures and physiology of
microorganisms, e.g., some bacteria may
need high energy to transfer the inhibitor to
cell membrane this depends on the oxidation
and phosphorylation system of the bacteria
and availability of the correct amounts of
oxygen, can also be due to intrinsic
differences in the structure of the able cell
membrane protein on binding to the inhibitor,



which is the basis which leads to variation in resistance of certain bacteria to bacteriocin

the sensitivity of different bacteria to the [21,22]. While [23] found that the E. faecium
inhibitory filtrate containing bacteriocin. The inhibit P. aeruginosa bacteria with a diameter
antibacterial activity can be due to the of 23 mm.
| B1
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m Cc13
‘“é“‘ 10
E
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=
2
o B. subtilis S aureus E. coli F. aeruginosa
bacteria

Figure 2. Effect of isolated bacterial supernatant on pathological bacteria

Genetic Identification figure (2),DNA bands of bacterial isolates
were observed in agarose gel, the Universal
Primer, the 16S rDNA gene have been shown
The Bacteria were diagnosed on species in the 1500 base pair (bp).

basis by molecular diagnosis as shown in

DNA extraction and gel electrophoresis
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Fig.2 Agarose gel electrophoresis for 16srRNA Gene 1500 bp

Nitrogen Bases Sequencing queried in Gene bank had a 99.89% similarity
with the reference strain Enterococcus
faecium strain 0Q940305 as disclosed in
table 4.

The isolate B5 was characterized at the strain
level based on reading a nitrogen base
sequence as disclosed in Table (3) and when
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Table 3. Nitrogen Bases sequencing for isolate BS

00540305 .E.faecium
MWOS0250.E.faecium
PV299116.E.faecium

00540305 .E.faecium
MWO050290.E.faecium
PUV255lle.E.faecium

OQ540305.E . faecium
MWO050250.E .faecium
PUV25911€.E.faecium

OQS40305_ E. . faecium
MWOS0250.E.faecium
PU299511€.E . faecium

OQ540305 . E.faecium
MW050290.E.faecium
PU259ll€.E.faecium

OQS540205.E.faecium
MW0950290.E . faecium
PUV2S5ll€.E.faecium

OQS40305.E.faecium
MWO090290.E.faecium
PU29911€.E . faecium

OQ540305.E.faecium
MWOS0Z250.E.faecium
PU29911€.E.faecium

OQ540305.E.faecium
MWOS0Z290.E.faecium
PU2SSlle€.E.faecium

OQS540305.E.faecium
MWO050290.E . faecium
PUV295911€.E . faecium

00540305 _E . fasecium
MWO0S0290.E.faecium
PU29911€.E . .faecium

O0S40305.E.faecium
MWOS0250.E.faecium
PUV29911€.E . faecium

©QS540305 . E.faecium
MWOSO2950.E._ faecium
PUV295ll€.E.faecium

multip le sequence alignment between \PV299116 (our isolate & reference copies: OQ940305 &
M W090290) design by CLUSTAL Omega toll V(1.2.4) website:
http s://www.ebi.ac.ukfdisp atcher/msa/clustalo

ACGGETGAGTAMACCTGECT ARCCT GOCCATCAGARGCGRATARCACT TGGARRACAGET
ACGGETGAGTAR A CCETGECT ARCCTGOCCATCAGARGCGGATARCACT IGGARARCAGET
ACGGCETGRCTAMACCETGGCT ARCCT GOCCAT CAGRAGEGEGATARCACT TGGARRALCAGET

I T T

GCTART ACCOCETATARC ART CCARACCCCATGCTIT TTGAT TIGARRCGOGCTITCGEETGT

CERCTRATGCEGAT GRACC O G TGO AT TAGCT AGT IGCIGAGETAAOGCGCTCACCARGGCC
CECTGATGEAT GEGACCORCGETECAT TAGCT AGT TIGCTGAGETAROGGCTCACCARGGCC
CCCTGATGEAT GRACCOGC GETECAT TAGCT AGT TGCTGAGGTAROGGCTCACCARGGCC

EAA AN R AL AN KRN A AR AR AR Ah AAL Ak AL ARk AL AL AL AL AN RAL AL AL A

ACGATGCATAGOOCACCTGAGACECT GRT CCGOCACATT GECACTGAGRCACGEOOCARA
ACGATGCCATACOCGACCIGAGACGGT GAT OGGOCACATT GEGCACTGAGACACGEOCCARA
ACGATGCCATAGCOCACCTGAGAGGCT GAT OGGOCACATT GGGACTGAGACRACGGOOCARA

I

CICCTACGGEAGCCAGCAGTAGEGAATCT TCGECAATGCACGAARCT CTGRCOGAGCAAC
CTICCTACGGEAGECAGCRACTAGCCAATCT TCGECARTGEAOGARAACT CTGRCOGRAGCAAC
CICCIACGEGAGEC ACCRACTAGEEAATCT TCGECART GEACCARACT CTGRC OGRECARC

R I i o T e

GOCGOETGAGT GAAGAAGGTT TTCGGATCGT ARARACTCT GTTGT TRGAGARGARCAAGGA
GOCGCOGTEGAGT GRAGARAGGTT TTCGGATCGTARARCT CT GTT GT TAGAGARGARCAAGGA
GO TGACT GRAGRACG TT TTCGEATCGT ARARCTCT GTT GT TRGAGAAGRACRAGGA

R R L R R R R R R R R R I T N S s

TERAGRCTAACT GITCATCCCT TGRRACGCTATCTAACCAGA ARG OCACGCCCTARCT AOCTGC

CAGCAGOCGOGCTAAT ACGTAGET GECAAGCGTT GTOOCGAT TTATT GGGOGTARARGCGA
CAGCRAGOC G GGCTAAT ACGTAGET GECAAGCCTI GT OOCGAT TTATT GCGOGTARRGOGA
GCCTGEGCAAGCGTIGTOOGGAT TTATT

LR R

L S S

GARACT GEGRGACT TCAGT CCAGARACACCACACT GGART TCCAT GIGCTACGCCGCTGAARAT G
GAARCT GGGAGACT TGACT GCAGARAGACGAGAGT GGART TCCAT GIGTAGOGGTGRART G
GAARCT GGGAGACT TGAGT GCASAAGACCAGAGT GGARAT TOCAT GTGTAGOFGT GRAATG

R R R R L R R R R R R R R T O E T L S A g

CGIAGRTATAT GRAGGARC ACCRC TGO AAGECGECICTCTGEICT GTARCTGAOGCT G
CeTARRTAT AT GRAGCCARC ACCACTCCOC AR GECGECTCTICT GETCT GTARCTGROGCT G
CCTRAGATATAT GGAGGARCACCACGTGGOGAAGEC GEGCTICTCT GGTCT GTAARCTGALGCT G

AAA AR AAN AR AR R AR AR AR AR AR AAE AL AL AAA AL AR AL AN A AN AAN AN AL AR

AGGCTICGAARCGCOCT GGGGAGCARACAGEATT AGATACCCTGGTAGTCCACGCOGTAARCG

L I o s

ATGARGTGCTAAGTIGTT GRAGECTT TCOFCOCTICAGTGC TGCAGCTARC 7€9
ATGACGT GCTAAGTGTT GRAGECTI TCOGCCCTICAC TGO TGCAGCTARC 7€5
ATGAGT GCTAAGIGTI GRAGEGTI TCOECCCTICAGTGCTGCAGCTARC 7€9

€0
€0

120

120

180

180

240
240
240

300
300
300

3€0
3€0
3€0

420
420
420

480
480
480

540
540
sS40

€00
€00
€00

€€0
€€0
€€0

720
720
720

Table 4. NCBI similarity with reference E. faecium

Sample ID

Percentage
identity %

of ' Accession Scientific Name

Number

(our study)

Reference copy (NCBI Data)

Enterococcus faedum (0Q940305)

41




Table S. Phylogenic tree for Enterococcus faecium bacteria (PV299116 (our isolate) &
reference copies: 0Q940305 & MW090290) design by omega V. 11

OP420713 Enterococcus faescium
OR337843 Enterococcus faecium
MF424614 Enterococcus fascium
MTS97571 Enterococcus faecium
OPO05487 Enterococcus fascium
MFA424901 Enterococcus fascium
MH111435 Enterococcus faecium
MWWA25354 Enterococcus fascium
APO31267 Enterococcus faecium
MF355353 Enterococcus faecium
MF355264 Enterococcus fascium
PQ573327 Enterococcus faecium
MI<418578 Enterococcus faecium
MEK332151 Enterococcus faecium
MW375497 Enterococcus faecium.
MZI59830 Enterococcus faecium

CPO72707 Enterococcus faecium
LR536658 Enterococcus fascium
ON140761 Enterococcus fascium
ON140758 Enterococcus faecium
CP111372 Enterococcus faecium
0Q629934 Enterococcus faecium
OQE29925 Enterococcus faecium
CPO66434 Enterococcus faecium
MF424982 Enterococcus faecium
MF 425438 Enterococcus fascium
OP020826. Enterococcus faecium
MF 108339 Enterococcus fascium
MF424258 Enterococcus faescium
O0Q940305 Enterococcus faecium
MYWAOS0290 Enterococcus fascium
& Pv299116 Enterococcus faecium

i
0.0001

Conclusion

The strain E. faecium can use as probiotics,
treatment against the pathogens factors in
animals and human. Some strains of them can
be used in vivo with a safe manner and
adaptive immune. Besides the possible
application as a source of natural
antibacterial agent in food and drug
industries.
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