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ABSTRACT

Probiotics are alive and nonpathogenic microorgamisthat have beneficial effects on their
host’s health. Traditional dairy products have beeed for many centuries among the natives
and are the main source of potentially probioticctesia. In this study a total 38 lactic acid
bacteria strain were isolated by preliminary scragnin PBS with pH=3. The second step was
in vitro test and determining their potential asprotic. Therefore, resistance to low (&b and
evaluation of 0.3 %bile salt tolerance was perfodm@esults showed that all isolates were able
to grow at low pH and were divided to four grouparding to their growth delay in bile salt
(0.3%). Identification of isolates was followed Impchemical and physiological tests and 12
Lactobacillus isolates were located in tree groupduding Lactobacillus sakei, Lactobacillus
casei and Lactobacillus plantarum. And 26 Enteratscisolates werelocated in four groups
including Enterococcus durans, Enterococcus faagiinterococcus faecalis and Enterococcus
avium. Finally, antimicrobial activity of three ftBrent Lactobacillus and four different
Enterococcusisolates (according to biochemical amdrphological tests) were tested in
pH=4(culture pH) and 6.5(neutralized pH) againstdé pathogenic bacteria including E.coli
strain PTCC 1399, Yersinia entercolitica ATCC 11&®d Listeria innocua DSMZ 20649 by
agar well diffusion method. All of tested isolas®wed inhibitory zone against pathogenic
bacteria in pH 4, but two Enterococcus isolates amd Lactobacillus isolates showed inhibitory
zone in pH 6.5. In conclusion, present study shlothat traditional dairy products of these
regions can be used as a good source of potenpadiiiotic bacteria.
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INTRODUCTION

lactic acid bacteria (LAB) are widely used in femterl food production and are considered as
generally recognized as safe (GRAS) organisms wisch safely applied in medical and

veterinary functions [1]. In the food industry, LABwidely employed as starter cultures and has
been indexed as part of human microbiota [2]. ¥ggtheese and fermented milk products are
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mentioned as the main food sources of probi¢8EsThe use of Lactic Acid Bacteria (LAB) in
foods and food supplements has a long history andt retrains are considered commensal
microorganisms with no pathogenic potential. Thiilque presence in intestinal epithelium and
human gastrointestinal tract, and their traditionsaé in fermented foods and dairy products
without remarcable problems prove their saf@yp]. The aim of this study was to isolate the
strains with high probiotic potentiality which maxist in traditional dairies for extra use as
probiotic strains. The criteria used famn vitro selection of probiotic bacteria, in food
preparations, which allow them to be establishethénintestinal tract, include Bile tolerance and
gastric juice resistance, which enable them toigarand grow to do their impressive action in
the gastrointestinal tract (GIT). Although the garof tolerance required for maximum growth
in the GIT is not known, it seems rational that thest bile and acid-resistant species should be
selected. Production of antimicrobial compoundshsag bacteriocins, acetic and lactic acid is
another criterion for potentially probiotic bactenwhich may take part in the inhibition of
intestinal pathogenic bactefjié-7]. For this purpose, different traditional dairy gouoct samples
were collected from different regions Afdabil (Moghan and meshkinshalandused to isolate
potential probiotic bacteria.

MATERIALSAND METHODS

Sample Collection
Due to their wide acceptance among the consumewraebil, the dairy samples including
yoghurt, cheese, gorout and shour, were colleatech fdifferent regions. The samples were
transferred immediately to the laboratory for mmodogical analysis and stored aseptically in
low refrigerator temperature (-4°C) to protect nakmicro flora and avoid from contamination
and deterioration.

Preliminary screening

In order to promptly isolate acid resistant baetdrom rich micro flora of dairy products, the
preliminary screening in Phosphate Buffer Solu(ieBS) with PH 3.0 was performed for three
hours.

| solation of Bacteria

Bacteria were isolated from dairy products by udiiigS medium. Ten gram of each sample
was dissolved into 100 ml of MRS broth at pH 6Aiter dissolving into MRS broth, they were
shaken homogeneously and were incubated at 37°@4fdr in aerobic condition. Anaerobic
condition in the presence of 10% &€Was created for removal of unwanted bacteria.|Finte
single colony of bacteria was isolated by observihgir colonial morphology and some
physiological tests (Gram staining and catalaseticag.

Resistanceto low pH (2.5)
Resistance of isolates for Gastric Juige \(itro) was conducted according to the method of
Pennacchia [8].The survival of isolates was compard®BS at pH 6.5 and 2.5.

Biletolerance

Isolates with most resistance to acid were seleictiedvaluation of bile tolerance. Bile tolerance
was measured as described by Gillland [9]. Briefiyowth was measured in MRS broth
containing 0.3% bile salt in 7 h by spectrophot@n€ODs;o0 n) and bile salt -free MRS was
used as control. Growth delay was employed as #®suoring instrument for tolerance [9].
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| dentification of isolates

Identification of strains was performed by biocheahiand morphological tests such as Growth
test at 4C and 15C in tubes containing MRS broth and the fermentati carbohydrates
including salisin, arabinose, sucrose, inosit@jtose, monnose, manitol, cellobiose, raffinose ,
rhamnose , sorbitol , trehalose , fructose, lagtgatactose, xylose, and glucose and also sterile
water was used as positive and negative contrd$ [At last coefficiency of isolates was
determined with some standdrdctobacillus andEnterococcustrains.

Deter minaion of Antimicrobial Activity

Some of acid and bile resistant isolates were asddsr their antibacterial activity against main
three pathogenic bacteria using well-diffusion methIn short, 30 ul of fresh cultured
supernatant of LAB were poured into 5mm in diame#aslls of sof BHlagar(0/7%agar)
including pathogenic bacteria. The inhibitory featiwere observed and Experiments were
performed in triplicate. Indicator bacteria wé&eoli strainPTCC 1399 \Yersinia Entercolitica
ATCC 1159 and.isteria innocuaDSMZ 20649.

RESULTSAND DISCUSSION

Tablel, the origin and number of cocci and rod-shape isolates after screening for acid tolerance

Number of isolates Dairy Product

Bacilli Cocci

0 6 A(moghan gorout)

1 6 B( meshkin gorout)
4 2 C ( meshkin shoure)
1 6 D( moghan cheese)
1 6 E( moghan yogurt)
5 0 F( moghan shoure)

m In ] m In m Im Im Im Im m Im Im Im w imin im im im im BB Im Im "B R BRI R BB | wmPHES

DPH2.5after3 houres
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Fig 1. The survival rate of isolates before and after transferring to PBSwith pH 2.5

Table 2, Grouping of isolates according to their growth delay in MRS containing 0.3% Bile salt

4 3 2 1
d <60 60<d< 40 40<d<15 d<i15
+ A5-B6-B7-C1-C3-C4-D1-D2-D4-D5-E3-F2
+ B1-B2-B4-B5-C2-C5-D3-F4-F5
+ A2-A3-A4-B3-C6-D7-E2-E4F1-F3
+ A1-A6-D6-E1-E5-E6

Growth delay by minute
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Fig2. Dendrogram of Lactobacillus spp. obtained from biochemical and morphological evaluation, after
similarity calculation with NTSY S software and clustering with UPGM A.

Table 3, Antibacterial activity of selected Enterococcus and Lactobacillus isolates against three pathogenic

bacteria
Culture supernatant with neutralized pH 6.5 Culture supernatant with normal pH 4
E.coli Yersinia Listeria E.coli Yersinia Listeria
PTCC EntercoliticaaATCC innocuaDSMZ PTCC Entercol iticaATCC InnocuaDSMZ
1399 1159 20649 1399 1159 20649
Lactobacillus(C1) + + _ + + +
LactobacillugE5) _ _ + + + +
LactobacillugF1) + _ _ + + +
EnterococcugAl) + _ + + + +
EnterococcugA3) _ _ _ + + +
Enterococcus (D2) + + _ + + +
Enterococcus (E1) _ _ + + + +

In this study, 38 LAB were isolated from six @ifént traditional dairy products collected from
two different regions of Ardabil province of IranMeshkinshahr and Moghan ) according to
their wide acceptance among the people of thosens@ ablel). Preliminary screening in pH=3
let us to get rid of too many other bacteria ergptin rich flora of dairy products. The single
colony of bacteria were isolated according to tmearphological an biochemical tests ( gram
and catalase reaction ) and gram positive andassgtalegative bacteria were isolated and stored
in MRS broth culture in refrigerator temperatur® & for testing and determining probiotic
potential of isolates. For testing the resistarfasaates to acidic condition of gastric juiceim
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vito, cfu/ml of isolates was determined by colony coumimethod in PBS with pH2.5 after
three hours and before transferring to pH 2.5 .

Al

Iy
Eavium

B

R |
E Fagcals !

BL,

BZ‘

M
B

o
)

E Faeciur
0
o7
Fl
F
)
E
B3

B
— T T T T 7 T T T T [ T T T T T T T T T ]
000 015 030 045 060

Coefficient

Fig. 3, Dendrogram of Enterococus spp. obtained from biochemical and mor phological evaluation, after
similarity calculation with NTSY S software and clustering with UPGMA.

The decrease of LAB colony forming unit (CFU) ag¢ tlow pH(2.5) condition was lower than
1.0 log unit (Table 1). The result showed highigbof LAB isolates to survive i vitro acidic
condition of stomach.

The LAB survival in low pH is very important for &Bng initial stress in the stomach [11]. At
the application level, when LAB enter into humarofirst constraint is gastric acid with very
low pH level around 2- 3 [6,12-13].All acid resistd AB isolates were moreover tested for bile
tolerance according to their growth delay in MR8tbrcontaining 0.3% bile salt and MRS broth
without bile salt as a control. The growth delaggad from 15min to more than one hour and
isolates were located in four groups (Table2). tihe result showed , 12 isolates had growth
delay less than 15min and were resistant to blte Gther isolates showed different tolerance to
0.3% bile salt condition. Therefore, what is obwads this that all LAB isolates were able to
grow and survive at bile salt condition after selienrs. The survival at bile salt condition is one
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of the main criteria fom vitro selction of potentially probiotic bacteria andtical points for the
microbes. Because some of LAB are able to suraivigile salt condition. Hydrolyzes of bile
salt decreases or eliminates the toxic effect eftille salt to the LAB. Some LAB isolates are
able to survive at bile salt. Identification of ls@es was performed by morphological tests (gram
and catalase reaction, growth atGtand 15C and growth at 6.5% Nacl ) and biochemical
testes such as 17 different sugar fermentationeqmattDendrogram ofEnterococusand
Lactobacillus spp obtained from biochemical and morphological evatrmtafter similarity
calculation with NTSYS software and clustering with"GMA was drawn (fig 2and 3) . In
general, in case of LAB, majority of the isolat@§ from 38 isolate) WerEnterococus with
four different species identifiedEnterococcus durafissolates A6, B6Enterococcugaeciung
isolates B7, C5, D1, D6, C6, D2, D4,D5, D7, E1, E3, E4, E6, E7)Enterococcus faecalis
isolates A3, B1, B2, A4, A5, BindEnterococcus aviufrsolates Al, A2, B4) and 12 isolates
were Lactobacillussppwith three different species identified asictobacillus sakéiisolates
C1, C2 and C4 ),actobacillus casgiisolates F3 and FBndLactobacillus plantarum( isolates
D3, E5, F2, F4 and F5) in this study on the hiedsity of LAB from food related ecosystem
also reported that thEnterococusstrain dominated all ecosystems and consisted70%ABf
isolates.after determining the probiotic potentddllisolates, antibacterial activity is one of the
main features of probiotic bacteria. For this pwgoseven different LAB isolates (one
representative from each group) were tested far #raibacterial activity in pH 4(culture pH)
and 6.5(neutralized pH) against three pathogenitebia. The result showed that almost all of
isolates were inhibitory against pathogenic baateripH 4 and that may be because of low pH
and acidic condition of culture. But in pH 6.5, soraf them were inhibitory against some
pathogenic bacteria (Table 3).

The capability of the probiotics present in Ardabdiry products that inhibit the growth of
pathogens confirms the health benefits on the copson of these products. Our study suggests
that probiotics are helpful in the protection angprovement of our intestinal flora. Consuming
these traditional dairy products can help humanltiheare and can also protect against
occurrences of diarrhea, food poisoning and enieféctions [14-16].

CONCLUSION

In conclusion, this study showed that preliminacyesning of dairy products microflora in low
pH(3) is a rapid way and method for isolation odaesistant LAB bacteria and may be useful
for isolation of bile salt tolerant bacteria, besa all acid resistant isolates in this study, @¢oul
grow in 0.3% bile salt. Also biochemical, physialta and morphological tests showed that
Enterococcus sp were domiant in compare with laaitins sp in traditional dairy products of
these region. Whereas all isolates were resistanadid and bile salt, so it can be stated that
LAB isolated from traditional dairy products ofede region can be used as potentially
probiotic bacteria with promoting host-specliigalth
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