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Abstract: The aim of the present study was planned to ismlaind screens the antibacterial activity of bamtér
producing lactic acid bacteria (LAB) isolated frdotal fermented dairy products against a few setegram
positive and gram negative bacteria in vitro. Adblates (75 strains) were characterized morphcidigic
physiologically and biochemically using API tesBiqMerieux, Lyon Company, France). ABD CHL system
was used for biochemical identification of lactabia¢isolates grown on MRS agar).While, ABI0 CH strep
system was used for biochemical identification $tieptococci (isolates grown on M17 agar). Fromesgy five
isolated strains only eight strains were choserfodews: Lactobacillus rhamnosus (1 strain), Lactobacillus
plantarum (1strain),Lactobacillus pentosus (2 strains)Pediococcus pentosaceus (2 strains)Lactobacillus brevis (1
strain ) and_actoccocus lactis ssp.Lactis (1 strain ).These chosen strains were proceedsttéen the antibacterial
activity against five indicator pathogenic straifBacillus cereus, Saphylococcus aureus, Escherichia. coli
0157:H7,Listeria monocytogenes Type | andPseudomonas aeruginosa). All isolates were observed to behave a
good antagonistic activity against the tested imidic strains with differences in size of inhibiti@one (mm)
meanwhilePseudomonas aeruginosa and Listeria monocytogenes Type | were not inhibited by the extract of
Pediococcus pentosaceus NRC AM 1 and Pediococcus pentosaceus NRC AM 4 respectively. These obtained
results revealed the possibility of using bactens®f LAB as food biopreservative to control fogpoilage and
pathogenic bacteria.
Key words: Lactic acid bacteria (LAB), Carbohydrate fermeiatat dairy products, biochemical identification,
antibacterial activity and indicator strains.
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INTRODUCTION

In recent years, extensive work has beenechout on bacteriocin producing strains of lacicid bacteria
(LAB) for their potential use as biopreservativesfdood industries The preservation of foods by natural and
microbiological methods may be a satisfactory apghao solve economic losses due to microbial ageibf raw
materials and food products, as well as to redoeéricidence of food borne illnes&esactic acid bacteria (LAB)
are a heterogeneous group of Gram- positive, catateegative rods and cocci usually non motile, spare
forming. These microorganisms are aerotolerantraairophilic or facultative anaerobic. They are opbdic
with optimal temperature of growth between’'@0and 40C, but some strains able to growth at the tempezatu
lower than & or higher than 48. They are protected from oxygen byproducts (&,@.) because they have
peroxidases. Lactic acid was their major end prbdfithese microorganism$ These microorganisms produce a
number of antimicrobial metabolic end products sastorganic acids, bactericidal proteins (bacter®)¢cdiacetyl,
hydrogen peroxide and antibiotic like substancectvitielp to extend the shelf life of food proddétsThe crucial
of LAB importance is associated mainly with thelrypiological features such as substrate utilizatrnatabolic
capabilities and probiotic properties. Their comnuaturrence in foods coupled with their long histar use
contributes to their acceptance as GRAS (GeneRdgognized As Safe) for food fermentation and human
consumptiofi®.Isolation and classification of LAB genera wersds on morphology, mode of sugar fermentations
and growth at certain temperatures. Nowadays, LAB glay an important role in the majority of food
fermentations and one of the most contributionshee microorganisms is the extended shelf liféeeohented
products. However, they also have beneficial infkeeon nutritional and sensory characteristics els ag on the
standardization offend produttsScreening and characterization of new straingtisd from fermented raw milk
products is highly interesting because these mimmad had a good technological functions potentiafiplicable in
the dairy and food industri€s Also, lactic acid bacteria are wide spread iruretind great economic importance
for dairy and other fermented food industries, prashate in the flora of milk and its products. Taéamique
organisms possess a large number of metabolidtegiand nutritional benefits responsible for these as starter
cultures, probiotics and dietary additives in théry industry®. Recently, there is a great need for specialdacti
acid starter cultures to enhance quality and orggtio properties of cheese and other dairy pradugb, many
researches have been done to isolate and use ofdrABiproving the quality of Egyptian dairy prods@.

Egyptian dairy products such as Karish chdskimmed milk cheese, Mish (pickled ripened Kakgbeese),
Zabady (yoghurt), Laban Rayeb (concentrated solk) rand Kishk (wheat- based fermented milk) arecady
valuable sources of LAB bacteria with new importamdustrial properties and genetic biodiver§ity. The
increasing consumer awareness of the risks denwednly from food-borne pathogens, but also from artificial
chemical preservatives used to control them hdstderenewed interest in so-called “green techgas’
including novel approaches for a minimal processamgl exploitation of bacteriocins for biopreservalfi®
Furthermore, an increasing demand for safe foodh, law level of chemical additives, has increasiaeel interest
in replacing these compounds by natural producksctware not harmful to the host or the environmdiius,
biopreservation of food has emerged as an atteaivd safe approach Also, food safety has become an
international concern and grater attention is belreyvn towards application of natural and safe bwdies of
lactic acid bacteria in foods as biopreservativdgrefore, the objective of the present study heshlfocused on
the isolation and identification of multifunctionkctic acid bacteria and screened them for arntt@at activity
against some pathogenic and food spoilage bacteria.

MATERIALS AND METHODS
1. Samples collection

A total of 20 samples of fermented dairy proatd samples were collected from different place&gypt.
Traditional fermented dairy products samples inetlb&arish cheese (7 samples), Laban Rayeb (coatedtsour
milk) (8 samples) and fermented goat's milk (5 das)p All samples were collected in sterile bagd tansferred
to the laboratory under aseptic cooled conditions.
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2. Isolation, purification and growth conditions

For preparing to experiments ten grams ohetairy sample were homogenized with 90 ml of Eesddium
citrate solution (2 % wi/v) for cheese samples a@dr® of (0.85 % NaCl w/v) sterile physiological ise for
fermented milk samples and homogenized well inaanather lab-blender (Stomacher 400, England) for 30
seconds then the resulting homogenate was sedéilited up to 18 using sterile physiological saline (0.85 %
NaCl w/v)'®. One milliliter from each dilution was plated orpetri sterile dishes after that; M17 and de Man-
Rogosa-Sharpe (MRS) agar were poured. All platag weubated at 3¢ for 48-72 h (BBL Gas Pak Anaerobic
System, MD, USA). Representative pure colonies warglomly selected from M17 and MRS agar plates.
Selected colonies were examined with an opticalresmope for gram stain reaction and tested forlasea
production. The purified isolates classified as r®{@ositive, catalase-negative rods or cocci weréu@d on
suitable media and were kept in sterile reconstitigkim milk (12.5 % w/ v) supplemented with 1% steaxtract
and 25 - 30 % (w/v) glycerol then stored at @ deep freezer until used.

3. ldentification of isolates

After obtaining purified cultures, all theans under examination were sub cultured twiceroight in MRS
or M17 broth and were performed identified by marplgical, biochemical and physiological tests adauy to'**°
as follows

3.1. Gram Staining

The gram stain reactions of the isolates vdetermined by light microscopy after gram stainibgctic acid
bacterial cultures were known to be gram positijgatameans that they give blue-purple color byngstaining.

3.2. Catalase Test

Fresh liquid cultures of isolates were usmdchtalase test by dropping 3 % hydrogen perosatigtion onto 1
ml of overnight cultures. The isolates, which dat give gas bubbles, were known as catalase negativ

3.3. Ca production from glucose

Isolates were grown in culture tubes conignRS or M17 broth supplemented with glucose amnebrited
Durham tubes. The prepared tubes were inoculatdd 186 overnight fresh cultures then, the test tubege
incubated for 48-72 hrs at 37°C, Gas accumulatioDurham tubes was taken as the evidence forpe@uction
from glucose.

3.4. Growth at different temperatures

Temperature test media, MRS and M17 brothtaioimg bromocresol purple indicator, was prepaaed
transferred into tubes as 5 ml. Then 0.1 ml of vigdt cultures inoculated to tubes and incubatedbfdays at 10
°C, 15°C, 30°C 37°C and 45 °C. During this incubatiime at previous temperatures the growth ofissl were
observed by the change of the color, from purphgetow?.

3.5. Growth at different concentrations of sodium bloride

The procedure of Vinderokh al.*° was used to determine the tolerance of isolateifferent concentrations of
sodium chloride. Isolates were grown in MRS or Mit@th supplemented with different concentratioisNaCl
(2, 4, 6, 8 and 10 %), all test tubes were incubate37°C for 48-72 h and the growths were monitdog
measuring the optical density at 620 nm ¢gdPusing spectrophotometer (UV-VIS spectrophotomB@+303 UV
Apel Co., LTD Japan). The viable counts (Log cfy/oflisolated strains were determined by using MiR$117
agar (Oxoid). After anaerobically incubated at 3T6€48 h the viability (%) was also calculatedtlas following
equation: viability (%) = (Log cfu/ml after 24 hinitial Log cfu/ml) x 100according to Desetial 2.
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3.6. Carbohydrate fermentation pattern of isolates

The purified isolated strains were characeetiand identified by using ABS0 CHL strips for lactobacilli
(isolates grown on MRS agar) and AP0 CH strep for streptococci (isolates grown on MRgar)(BioMerieux,
Lyon Company, France). Th&PI® test streps were prepared as recommended bytteagglier and scored after
incubation for 24 and 48 hours at 37°C. These fatation profiles were facilitated by systematicattymparing
all results obtained for the isolates studied viiflormation from the computer database program ABLPLUS
(BioMerieux, Lyon Company, France).

4. Inhibitory activity against food borne pathogens

Antibacterial activities of isolated lactic dcbacteria were assayed using cell-free neutralzggernatants
(CFNS)against food borne pathogens by paper disc diffua&say as described by Mabralal. . The plates
were incubated aerobically at ‘87 for 24 h. the antibacterial effect of the suptna was evaluated by
measurement the inhibition zone diameter aroundiifes. Each experiment was performed in threécagpk.

5. Phenotypic safety assessment of isolates

Isolated strains were tested for hemolytiévagtusing Columbia agar (Oxoid) with addition 86 (v/v) whole
human blood. The results were recorded after 48 anaerobic incubation at 37°C according to thehmet
described by Marakoudakés al. %,

RESULTS AND DISCUSSION

Lactic acid bacteria were the predominairobial group in fermented dairy products, whishpiaying an
important role in fermentation processes. The LA®diin commercial starter cultures possesses nusiero
metabolic characteristics such as production ofamig acids, aroma compounds, bacteriocins and
exopolysaccharides. All of these essential actisittontribute to the texture, flavour and frequeattributes of
fermented product$®™ Chosen eight strains of lactic acid bacteriaaial strains were initially differentiated on
the basis of their cultural and morphological stgdafter which they were subjected to various miggical and
biochemical tests. According to the obtained res{ilable 1) the isolates were gram positive rodsooci, catalase
negative, did not produce G@nd ammonia from glucose and arginine respectitglB species isolated were
found to belong to genusactobacillus which included many species e.ghamnosus, plantarum and pentosus)
followed by genu$ediococcus.

- Growth at different temperatures

Isolates were showed moderate growth on differemperatures and luxuries growth was observed for al
isolates at 30, 3T. Also, the strain¥ediococcus pentosaceus NRC AM1 andPediococcus pentosaceus NRC
AM4 were grown well in all temperature degrees. tbm other hand the data showed that stramdrevis NRC
AM2, Lactoccocus lactis ssp lactis NRC AM3 andLb. pentosus NRC AM5 were not able to grow in the degree of
45°C.

- Growth at pH

The growth of eight strains in different pilues were differences. All eight strains werewgravell in pH
values (4, 6 and 8) but only straiRediococcus pentosaceus NRC AM1, Lb. brevis NRC AM2 andPediococcus
pentosaceus NRC AM4 were grown in pH 2.
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Table (1): Morphological, physiological and biochemical prdjes of the isolated lactic acid bacterial strains

Characristics isolated strains
1 2 3 4 5 6 7 8
Morphology Cocci rods Cocci Cocc rods rods rods odsr
10 + - + + - - - -
Growth at 15 + + + + - + + -
different 30 + + + ++ + + ++ ++
temperatures’c) 37 + + + + + + ++ ++
45 + - - + - + + +
2 + * - + - - - -
Growth at pH 4 + + + + + + + +
6 + + + + + + + +
8 + + + + + + + +
NH3 from Arg. + + + + - - - -
Catalase - - - - - - - -
Gram stain + + + + + + + +
Co;, from glucose - + - - - - - -
2 + + + + + + + +
Growth at NacCl 4 * * * * * * * *
6 + + + + + + + +
8 + + - - + + + +
10 - - - - + - - +
Hemolysis* - - - - - - - -
* (+): growth, (£): weak growth, (++) high growtt): no growth
* In the test of hemolysis the sign (-) mean nooblthiemolysis
1- Pediococcus pentosaceus NRC AM1 21b. brevisNRC AM2
3- Lactoccocus lactis ssp lactisNRC AM3  4-Pediococcus pentosaceus NRC AM4
5- Lb. pentosus NRC AM5 6- Lb. rhamnosus NRC AM6
7- Lb. plantarum NRC AM7 8- Lb. pentosus NRC AM8

- Phenotypic safety assessment

As shown in table one at the latest row phgrio safety assessment of all isolated and idedtifactic acid
strains were tested in Columbia blood agar butetherno hemolytic activity were observethe haemolytic
reactions were recorded by observation of a cleae around the colonieB-fiemolysis), a partial hydrolysis and
greening zoneothaemolysis) or no reaction-haemolysis). The results of our study showed thathaemolytic
activities ¢-haemolysis) were observed for all lactic acid ase$. Thus, these isolates have not exhibit any
pathogenicity and regarded as safe organisms. Treestts are in the harmony with the earlier ancwymaports
which are revealed that, LAB do not exhibit haersislyand those obtained by (Osmanagaegal.?®, Gaoet al #/,
Malek et al.?®, Vidhyasagar and Jeevaratrfdnthey reported that lactic acid starters are galyeregarded as safe
because they do not harm the host. No haemolyfiigitgavas observed for any of lactic acid straorsblood agar.
These results were interesting for a potentialisskted strains in dairy produdte. fermented milks, different
varieties of cheese and milk beverages.
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Table (2): Carbohydrate fermentation patterns of the isoletic acid bacterial strains

isolated strains
Carbohydrates 1 2 3 4 5 6 7 8
L- Arabinose + + + + + + + T
D- Arabinose - - - - - - - -
D- Cellibiose + + - + + + n +
Esculin + + + + + + T ¥
D-Galactose + + ND + T T T T
Inulin - + - - - - - -
D- Lactose - + + - + + + +
D-Maltose + - - _ T T - ¥
D- Manitole - + + - + + + T
D- Mannose + + ND + + + T T
Raffinose - + - - - B + T
L- rhamnose + - ND + + T T N
D-Mellibiose - - ND - - + - +
D- Ribose + + + + + + n T
Salicin + + ND + + T T
D-Sorbitol - + - - + + + ¥
D- Sucrose - + ND - T T - T
D- Fructose + + ND + + T T +
D- Trehalose + + - + + ¥ ¥ T
D-Xylose + + ND + T T T .
Glycerol - - ND - R N N ;
L-Xylose - - ND - R N N N
Erythritol - - ND - R R N N
L- Sorbose - - ND R - R T
D- Glucose + + ND + + + T T

ND = Not detected

1- Pediococcus pentosaceus NRC AM1 24 b. brevisNRC AM2

3- Lactoccocus lactis ssp lactisNRC AM3  4-Pediococcus pentosaceus NRC AM4
5- Lb. pentosus NRC AM5 6- Lb. rhamnosus NRC AM6

7- Lb. plantarum NRC AM7 8- Lb. pentosus NRC AMS8

Furthermore, carbohydrate fermentation ofisbéated lactic acid bacterial strains which weetermined by
using 49 acidification tes&sP1®50 CHL strips for lactobacilli and AP20 CH strep for streptococci. The tests were
done according to the instruction of the manufactand anaerobiosis in the inculated strips wasiraddaby
overlaying with sterile paraffin oil and incubatati37C for 48 h. According to the carbohydrate fermeatathe
data in table (2) revealed that all the strainsgtbvariation in their sugar fermentation patteifser preliminary
phenotypic characterization tests and interpratatiothe AP database, the isolated strains could be successfull
identified asLactobacillus rhamnosus (1 strains )Lactobacillus plantarum (1 strains )Lactobacillus pentosus (2
strains ),Pediococcus pentosaceus (2 strains )Lactobacillus brevis (1 strain ) and.actoccocus lactis ssp.Lactis (1
strain ). These results were agreement with thdgeireed by several researches focused on the i@molahd
characterization of LAB from war milk and traditmrfermented dairy producdfé*?>33¢Survival (Log cfu/ ml)
of isolated strains at various concentrations ditgo chloride at zero time and after incubatioriqueat 37 C for
24 were presented in Table (3) and (4). The reshitaved that, the counts of all tested strains RSVbroth
supplemented with different concentrations of NaCkero time nearly the same log counts but aftembation
period at 37 C for 24 the counts were changed a lot becauskigfreconcentrations of NaCl had more effects on
the survival of strains. The high survival (Log fcful) counts were recorded in control medium (MRStlp
without NaCl) which ranges from 10.57 to 10.10 with brevis NRC AM2 andLactococcus lactis ssp lactis NRC
AM3 respectively. The counts of all strains wererdased by increasing the concentrations of Na€loae strain
did not grow in the presence of 8 % Nall.(brevisNRC AM2). On the other hand four strains were ablgrow
in 10 % NaCl [Lactococcus lactis ssp lactis NRC AM3, Lb. pentosus NRC AM5, Lb. plantarum NRC AM7 and
Lb. pentosus NRC AM8). Furthermore, Table (5) showed that thengh of isolates measured as changes gD
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nm during incubation at 8C for 30 h. with increasing the concentrations alONthe growths were affected and
only four previous strains still grow in the preserof 10 % NaCl. These four strains had a goodtassie to high
concentrations of Na&f*

Table (3): Survival (Log cfu/ ml) of isolated strains tesiadMRS medium supplemented with
different concentrations of NaCl at zero time

Isolated NaCl concentrations %

strains control 2 4 6 8 10
1 8.24 8.35 8.29 8.23 8.10 8.11
2 8.18 8.32 8.10 8.95 8.22 8.14
3 8.83 8.24 8.37 8.29 8.35 8.64
4 8.51 8.30 8.26 8.95 8.16 8.10
5 8.77 8.37 8.34 8.51 8.17 8.85
6 8.67 8.33 8.19 8.36 8.97 8.11
7 8.39 8.22 8.11 8.40 8.13 8.10
8 8.45 8.41 8.20 8.32 8.15 8.28

Table (4): Survival (Log cfu/ ml) of isolated strains tesiadVRS medium supplemented with different
concentrations of NaCl incubated af 7 for 24 h.

Isolated NaCl concentrations %
strains Control (MRS 2 4 6 8 10
without NaCl)
1 10.14 9.24 7.16 6.96 5.23 ND
2 10.10 9.16 7.51 5.25 ND ND
3 10.57 9.24 8.18 7.10 ND ND
4 10.33 8.18 6.27 5.11 4.46 ND
5 10.29 8.23 7.38 6.56 5.17 4.89
6 10.15 8.22 7.39 5.15 4.10 ND
7 10.28 9.14 8.46 6.20 5.13 4.00
8 10.32 9.25 8.13 7.45 6.15 5.48
1- Pediococcus pentosaceus NRC AM1 21 b. brevisNRC AM2
3- Lactococcus lactis ssp lactisNRC AM3  4-Pediococcus pentosaceus NRC AM4
5- Lb. pentosus NRC AM5 6- Lb. rhamnosus NRC AM6

7- Lb. plantarum NRC AM7 8- Lb. pentosus NRC AM8
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Fig. (5): Growth curves of isolated lactic acid bacteri®iRS broth with or without different concentratiohaCl measured as changes ind®m during
incubation at 370 C for 30 h.
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- Inhibitory activity against food borne pathogens

Antibacterial activities of isolated lacticia bacterial strains tested against 5 indicatdhggenic strains are
presented in Figure (6) the results showed thatetlare differences were found between 8 lactid bacterial
isolated strains against indicator pathogenic bicteAll indicator pathogenic strains were inhibitdy the
supernatant of isolated lactic acid bacterial sragxceptListeria monocytogenes Type | not affected by the
supernatant oPediococcus pentosaceus NRC AM4 andPseudomonas aeruginosa not affected by the extract of
Pediococcus pentosaceus NRC AM1.0n the other hand, all isolated lacticdabacterial strains showed a good
inhibitory activities toward 5 indicator pathogersitrains. The diameter zones are included betweenl® mm
and the biggest clear zones were recorded by tinacex ofPediococcus pentosaceus NRC AM1 andPediococcus
pentosaceus NRC AM4 with Escherichia coli 0157:H7, but the lowest clear zones were obtain#it the extracts
of Lb. brevis NRC AM2 andLb. plantarum NRC AM7 againsPseudomonas aeruginosa. Most extracts of isolated
lactic acid bacterial strains were had a good itdip activities toward Gram positive and Gram rega
pathogenic indicator strains. These results aragieement with the literature data and scientijgorts which
mentioned that bacteriocins of lactic acid bactbage a good broad spectrum activity against pathegnd food
spoilage bacteria®.
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Fig. ( 6 ): Antibacterial activities of 8 selectedsolated lactic acid strains against food pathogens
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