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ABSTRACT

Lighvan cheese is one of the mostly used poputestyf traditional Iranian dairy product. This tyjpé cheese is
made basically from raw milk of sheep, accompamig®0-30% goat milk without starter culture. Thegdant
smell and taste of this cheese indicates thatrdifteuseful types of native microorganisms arevating in the
production and ripening period of this cheese. Thiunsse cheeses are good sources of differentib=theficrobes
which could be used in starter cultures for thedudtion of fermented dairy products. Therefore, dlira of this
study was to evaluate the technologically relevdmaracteristics of seven strains isolated from itiadal Lighvan

cheese in order to determine their potential in teelopment of new starter cultures.To this ene,proteolytic
and lipolytic activities of the strains in cultureedia were firstly assessed. Then, these activitere evaluated
through PCR technique. Finallgl teststrainswereevaluatedor their viability in simulated gastricondition.The

results showed that all isolates at 30°C and alhists except L. plantarum5 at 37°C were attribufgdteolytic

activities. All strains except L. plantarum isokat& and 7 showed lipolytic activities at 30°C artd3@°C only

strains of L. plantarum isolates 1,2,3,4 showedliific activities. It was also identified that fromtest isolates, 3
isolates of L. plantarum, isolate 1, 2, 3 couldgrdially be represented as probiotic accordingtteir resistance to
the available conditions in upper gastrointestitr@nsit. Hence, the result of this study confirntleat traditional

dairy product with the indigenous probiotic florauld be a good candidate for isolation and develepnof new
starter culture.
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INTRODUCTION

There is a continuing need to improve existingurel$ or to select new strains to be used as dadrtespecific
fermentation processes and in development of nedygts. In dairy fermentations, a stable and ptabie rate of
acid production is required; so the ability to nhetiize lactose by the starter strains is one ofrttost important
properties. Other important metabolic propertiestafter cultures are proteolytic activity, saletance, biogenic
amines production, bacteriocin production, susbdityi to bacteriophage attack, and extracellulatypaccharide
production. It is well known that many of these tbihnologically important properties of lactic addcteria,
mainly lactose metabolism and proteolytic activiye associated with plasmids ; so their presematairters also
needs to be investigated [1].

Lactobacilli are among the most important lactiddazacteria (LAB) used in the food production amd gaining
increasing attention in the area of probiotics3R, Within the genus Lactobacillukactobacillus plantarunis a
member of the facultatively heterofermentative grati lactobacilli. It is a heterogeneous and vélssapecies that
is encountered in a variety of environmental nigchiesluding dairy, meat, fish, and many vegetaldeslant
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fermentations.L. plantarum strains have also been found in many cheese wieMoreover, strains of.
plantarumhave confirmed ability to survive in gastric trareonditions and colonize the intestinal tracthoimans
and other mammals [4-6].Various specific theramewati prophylactic properties have been associatigd
plantarum such as reduced incidence of diarrhea in dayoaméers, reduced pain and constipation associated w
irritable bowel syndrome, reduced bloating, flande, ability to displace enteropathogens from C&coells, and
capacity to exert positive effect on immunity in\HlIchildren [7-9].

Lighvan cheese is one of the mostly-used populaesyof traditional Iranian dairy product which ioguced in
southeast of Tabriz, Iran. This type of cheese aslenbasically from raw milk of sheep, accompanig@®-30%
goat milk without starter culture. It has a milédt®mand shows acidic characteristics. Nowadaysd femd Drug
Administration (FDA) persuades the manufacturersige pasteurized milk in the cheese production. édew
manufacturers believe that the specific pleasamtisamd taste of Lighvan cheese is the result ef afsraw milk
and that is due to the activities of proteolytic dipolytic enzymes, produced by indigenous miarcél of raw milk.
The pleasant smell and taste of this cheese imdictitat different useful types of native microoigars are
activating in the production and ripening periodtios cheese [10]. Thus, these cheeses can be sgnodes of
indigenous probiotic candidates and edible germs&hwvitould be used in the production of starter urek.
Therefore, the aim of this study was to evaluatetdthnologically relevant characteristics of ses&ains ofL.

Pantarumisolated from traditional Lighvan cheese, in orttedetermine their potential in the developmenheiv
starter cultures.

MATERIALS AND METHODS

The isolates oflactobacillus plantarum
Sevenlactobacillus plantarumisolates were used in this study. They were isdldtom traditional Lighvan cheese
and were confirmed by Biochemical characteristing amplification of 16S rDNA (Data not shown).

proteolytic activity

In order to determine the proteolytic activitiesstriains, the identified isolates were cultivatedreconstructed agar
plates (10%) containing skim milk medium and weeatkd at 3GC for 18-20 h. Colonies having a transparent ring
around them were considered as strains indicatiogglytic activity [11].

To confirm the proteolytic activities of isolateadacompare them with culture method, total genoBIVA was

extracted from broth cultures of the strains acicmydo the method reported by Marmur, 1961 [12]. pAification

of the 16s rDNA was carried out using the primeir peported previously Sanchez et al., 2005 [1H(F):5'-

CAACACGGCATGCATGTTGC-3'and P7(A): 5-CTGGCGTTCCCAQGAJTCA-3'. PCR amplification was
performed using master mix (Ampligon, Herlev, Denk)a0.4 uM primer, 40 ng genomic DNA, in 25 pldin
volume. The cycling program was as follow: denataraat 94°C for 4 min, 32 cycle of: 94°C, 50 s&6;C, 50
sec, 72°C for 60 sec and a final extension wasopagd 5 min in 72°C. The PCR products was runétnabjarose
gel and stained by DNA stain SYBR green (Rima Sight

lipolytic activity

To determine the lipolytic activities in strainglentified isolates were cultivated on medium platataining
Nutrient agar and 1% (v/v) & cream of milk(38% fat)d incubated at 37°C for 72 h. Colonies havitigasparent
ring around them were considered as strains iridigéipolytic activity [14-15].

To confirm the lipolytic activities of strains asdmpare them with culture method, PCR was carrigdy specific
primers that was designed by NCBI primer Blastwafe [16]; (LPLF: 5-GATGCCAACAATTAATTCG-3' and
LPLR: 5-CTAAATTAACGCGGCCGC-. The cycling progranoif PCR was as follow: denaturation at 94°C for 4
min, 32 cycle of: 94°C, 50 sec, 55°C, 50 sec, /&0 sec and a final extension was performedrbimir2°C.

Tolerance to simulated gastric Juice

To this end, the isolates were separately cultimeddml MRS broth medium and incubated at 37°C2#th under
anaerobic conditions. Then 5 ml of the 24h mediaeveeparately poured in 2 tubes and were centfaget000
rpm for 15 m. Then the liquid was removed rom thdgace and 2 ml gastric juice (HCL 0.08 mol conitain2%
NaCL, pH = 1.55 without pepsin) was added to thdirsent in tube 1 and 2 ml sterilized philologicarsem was
added to sediment in tube 2. The samples were atedbat 37°C and after 2 h, the resulted mixturesew
centrifuged at 5000 rpm for 30 m. The liquid wamoged from the surface again and 2 mL of physiaalgserum
was added to the sediment and solved. The setfigioth was made for the suspension. These dilutiwese
cultured on MRS agar and incubated anaerobically7aC for 48 h. Two days later, the number of cederand
survived bacteria in acidic conditions were invgsted and assessed [17-18].
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Bile resistance

The isolates were separately cultured in MRS bno¢idium for 24 h. Then 1 ml of the overnight medias added
to the MRS broth medium containing 0.3% bile sall & ml was added to the MRS broth medium withdlet ¢alt.
The samples were incubated at 37°C for 6 h. 8tarticubation, light absorption of each sample massured per
hour by spectrophotometer at a wavelength of 50qData not shown). From beginning of time, 1ml afntioned
culture media was diluted every 2 hours. Then 0.dhthe three latter dilutions, were separatelyiuzed in MRS
agar moderately and plates were incubated at 33°@8h. The results were then investigated andsasdg19-23].

RESULTS AND DISCUSSION
The results of this investigation show differenicesharacteristics among strains and confirm theessity reported
by other authors [24-26]. of assessing its poteheééore selecting a strain as a starter culturédod fermentations

[27].

Table 1: Average number of isolates' cells surviveth media with and without bile in 6 h of incubatin

Isolates Bile Time (hour
0 2 4 6
L. plantarum1| + 51x10 | 38x10 38 x 14 14 x 18
- 48x10 | 61x10 34 x 10 64 x 10
L. pllantarum2| + | 253 x 70| 23 x 10 32 x 10 42 x 10
- | 263x10[ 196x16 | 84x10 | 181x10
L. pllantarum3| + 11x10 | 111x16 | 186x16 | 92x 10
- 64x10 | 78x1d 35 x 10 22 x 10
L. pllantarum4| + 6x10 | 361x16 | 156x106 | 201 x 10
- 3x10 2x10 7 x 10 6 x 10
.pllantarum5| + [ 175x10 | 73x 10 88x13 | 163x 16
- 29x10 | 178x10 | 156x10 | 73x 10
. pllantarum6 |+ 29x10 | 3x10 4 x 10 5 x 10
- 78x10 | 63x10 84 x 10 194 x 10
.pllantarum7| + [ 232x10 | 81x1d 63 x 14 93 x 14
- | 196x16 | 202x10 | 281x10 | 214x16

-

-

-

In order to display the tolerance of isolates ® phesent conditions in upper gastrointestinalsitastudied isolates'
cells were exposed to simulated gastric juice in stages. These cells were placed for 2 h (whichestime
required for stomach content to be emptied neartpmpletely) in environment with pH 1.55 [28] attén for 6 h
in bile environment (Bile) with 0.3%, w/v densit&s observed in table 1, from examined strains,ra8irss ofL.
plantarum, L. Plantarun2 and L. PlantarurB show high survival rate in conditions with pH afjto human
stomach condition. On the other hand, results litet2 show that all test isolates excepplantarun® show high
survival rate in 2 beginning hours and even tilh & conditions similar to the condition of uppestrointestinal
transit. All results show that from 7 test isolatgssolates of.. plantaruni, L. Plantarun2 and L. Plantarum®an
potentially be represented as probiotic microorgiasi according to their resistance to the conditimesalent in
upper gastrointestinal transit.

Table 2: average number of isolates' cells surviveith acidic (pH=1.55) and non-acidic (pH=7) conditios after 2 h of incubation

olates
Medium L. plantaruml| L. plantarum2 L. plantarum3 L. plantn4 | L. plantarum5| L. plantarumé L. plantarum?

Non-Acidified 34 x 10 223 x 10 331 x 16 186 x 10 334 x 10 728 x 10 614 x 10
Acidified 73 x 16 43 x 16 - - 35 x 16 - 2x 16

Table 3: proteolitic activities of isolates after ncubation at 30°C and 37°C for 72 h

olates

Temperature\l" plantaruml| L. plantarum2 L. plantarum3 L. planim4 | L. plantarum5| L. plantarumé L. plantarum?7
30 °C + + + + + + +
37 °C + + + + - + +

The results of assessment of proteolytic abilityest isolates have been shown in table 3. Foraggssment, the
temperatures of 30°C and 37°C were used for 72hb.ré€sults indicated that all isolates show proteohctivities

4693
Scholars Research Library



Mirzaei H et al Annals of Biological Research, 2012, 3 (10):4691-4695

at 30°C and so do all strains excepplantarumb5at 37°C. Hebert and et al (2000) reported thalhénlactobacillus
strains they studied, some represented high prateability while others represented poor activjiy]. These
strains were called fast coagulating and slow cladigig, respectively. Of course, some of the sgashowed
proteolytic activity when they were enriched witleagt extract or casein enzymatic hydrolysate. Thlep
concluded that the proteolytic activity of Thermdjghlactobacilli strains studied, are not codedhmplasmid[1].
Reinheimer and et al (1996) have proposed thaegplytic activities are related to the strains [28§.it is observed
in table 3, proteolytic activities of strains amdated to the temperature and this can be obseénvélte results
reported by Hebert and et al (2000) [1].

Table 4: Lipolytic activities of isolates after inabation at 30°C and 37°C for 72 h

% L. plantaruml | L. plantarum2| L. plantarum3 L. plantm4 | L. plantarum5| L. plantarumg L. plantarum}/
Temperature

30 °C - + + + + + -

37 °C + + + + - - -

In order to assess the lipolytic activities of stsa the temperatures of 30°C and 37°C were used2oh. The
results were related to temperature and incubatioe (table 4). All strains exceft. plantarumland L.
Plantarum?7 isolates showed lipolytic activities at 30°C. Aatl 37°C onlyL. plantaruml L. Plantarum2 L.
Plantarum3andL. Plantarumd4strains showed lipolyitic activity. As it is obsed in figure 1, isolates 2, 6 and 7
have the band of protease gene and isolate 6 fregkligene band.

1000 bp —>
400 bp

Figure 1. Agarose gel electrophoresis analysis ftine protease and lipasgenes inLactobacillus plantarum strains

Lane 1, 1kb DNA Laddéfermentase, SM03)llane 2, L. Plantarum2; lanes 3, L. Plantaruméné 4, L. Plantarum7; Lane 5, 100 bpDNA
Ladder (Vivantis, NL1407) and lane 6, L. PlantafurRresence of the 400 bp shows the lipase gesteege in the isolates and th@00bp
shows the protease gene existence in the isolates.

The results of this study showed that traditiorgihydproduct with the indigenous probiotic florautd be a good
candidate for isolation and development of newtstaculture and the careful choice of natural iedawill be
essential for successful development of new starter
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