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ABSTRACT

In this study, nineteehactobacillusisolated from Algerian goat's milk, 13 belongirglt plantarum three toL.
pentosustwo toL. rhamnosusand one toL. fermentum were examineth vitro in order to be used as adjunct
culture in dairy products. The strains were tediadtheir proteolytic activity, sensory and safptpperties. Strains
LbMS16 and LbMS21. plantarum and.bMF25 L. rhamnosugresented the highegroteolytic activity. All the
tested lactobacilli were able to grow on MRS agantaining 0.5 and 1% (W/V) of oxgall, whereas npreduced
biogenic amingBA) from the four tested amino acids and were tasisto pH 2.0 and 3.0, but some strains were
able to grow at pH 3.5. None of examined strainseyehaemolytic when grown in hors blood agar. Restlt o
antibiotic resistance showed that all the strainserev susceptible to penicillin, erythromycin andistemnt to
vancomycin. Diacetyl production was observed fay sirains ofL. plantarumand one oL. rhamnosusMost of
strains were able to produce pleasant flavourseimfented milk and gave a good acceptance. Accottdirigese
results, the strains LbMS16, LbMS21and LbMF25 cheldjood candidates to be used as adjunct culplaging a
probiotic role in dairy products manufacture in Algg.

Key words: Lactobacillus goat's milk, safety aspect, adjunct culture, sepgproperties, antibiotic resistance

INTRODUCTION pasteurized goat’s milk and the quality differences
between the products are thought to be due to the
The genud.actobacillushas a long history of safe presence of indigenous microflora in the milk
use in the food industry, especially in the dairyMcSweeney et al. 1993). Moreover, some
products, and plays an important role in theartisanal product manufactured in many countries
production of fermented milk products are made under artisanal conditions from the raw
(Maragkoudakis et al. 2006; Bidkova and Kmé& milk without using industrial starter cultures,
2012). They have been an essential part of tHeence, the quality of these products is strictly
natural microflora of many dairy products and playdependent on the microbial associations
relevant roles in the development of the sensomesponsible for the fermentation, and the
and organoleptic properties of the final products. biodiversity of lactic acid bacteria involved is
Goats’ milk products, especially cheeses andonsidered a fundamental factor for the
yogurts, are very popular in the Mediterraneamaintenance of the characteristic features.
region (Tamime and Robinson 1999). Thes&here have been some studies focused on selected
products are manufactured from the raw andtrains from goat's milk with a technological
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potential to be used as adjunct, or starter culture milk with potential characteristics related to $gfe
dairy products (Ayad et al. 2004; Badis et aland probiotic properties. This study had the
2004a, b). The isolation of strains from goat'sobjective to evaluaten vitro some characteristics
milk has the advantage of giving a higher choiceelated to proteolytic activity, safety aspect and
of selection and can be considered as propeensory properties of 19 lactobacilli isolated from
source for newactobacillusstrains susceptible to goat's milk in order to select an appropriate
be used as adjunct cultures in dairy products witadjunct culture, which could play a probiotic role
safety and technological potentials. In dairyin fermented dairy products in Algeria.

products, two types of cultures are used, the

primary ones, which include all the starter lactic

acid bacteria and the secondary presented by tMATERIALS AND METHODS

non-starter lactic acid bacteria (NSLAB), known o N

as “adjunct cultures’The addition of selected Lactobacilli Culture Conditions _

NSLAB as adjunct cultures could also play A tota'l of 19 strains of'thd';actobacﬂlusgenus
probiotic role (Bertazzoni Minelli et al. 2004; Were investigated in this study belonging lto

Bude-Ugarte et al. 2006; Maragkoudakis et alPlantarum (n=13), L. pentosus (n=3), L.
2006). rhamnosugn=2), L. fermentum(n=1). The origin

The genus Lactobacillus together with @nd identification of these isolates at speciesllev

Bifidobacteriumspecies are most commonly usedVere previously described by Marroki et al.
as probiotic (Saxelin et al. 2005). Probiotics havé2011). Strains were maintained in MRS medium
been defined as “live microorganisms which whef©OX0id, UK) containing 20% glycerol at -80°C
administered in adequate amounts confer a healff!d were activated on MRS and incubated for 24
benefit” (FAO/WHO 2002, 2001). Traditionally, to 48 h: The culturgs were reactivated by two
and reinforced by the WHO/FAO guidanceSUccessive transfers in the same broth before use.
document, probiotic candidate strains have been _ o

selected on the basis of a few simple propertie§roteolytic Activity _ _
The safety of probiotic lactobacilli is important. The strains were tested for their proteolytic
Current safety criteria for successful probioticsCtivity on skim milk agar according to Essid et al
have been also defined in several reviewézoqg) as follows. An overnight culture of each
(Donohue and Salminen 1996; Salminen et aftrain (MRS broth, 24 h, 30°C, ‘fL():FU_/mL) was
1996, 1998; Adams 1999). In recent years, sonfeentrifuged at 13,000 r.p.m for 5 min and pellet
studies have been focused to characterize afffS Suspended in 20 mM phosphate buffer, pH
select new strain®f Lactobacillus that exert a 7-0- Five microliter of each suspension was spotted
beneficial health effect when ingested by thén the surface of skim milk agar (10% of skim
humans and are applied as adjunct cultures filk, 0.5% yeast extract, 1.5% agar) incubated at
various types of food products, or in therapeutid0°C for 24 h. The proteolytic activity was
preparations (Rodgers 2008). For several aspecge’termmed by the measurement of the diameter of
including safety and technological developmentsS/€ar zones around the spots (mm).

characteristics and sensory properties should be _ o

taken into consideration by selection of suitablé3rowth Capacity, pH Tolerance and Acidifying
strains to be used as adjunct culture (Saarelh et &apacity Test .

2000). The strain should be non-pathogenic anih® growth capacity was evaluated after
should not carry transmissible antibioticincubation of the strains (1%) in MRS broth at
resistance. In addition, other aspects such a9°C. Optical density (OD) at 600 nm was
strains’ acid and bile tolerance, biogenic amindn€asured until the stationary phase. The average
formation and antibacterial activity againstvalue of each measurement was used for the
pathogenic bacteria should also be consideregflculation of the specific growth ratg/l) using
(Brizuela et al. 2001; Baka et al. 2011). Thdhe equationu = d (In ODy) /dt (Sesefa et al.
characterization and some technological propertieg005). The pH tolerance was determined
of 19 Lactobacillusstrains isolated from Algerian according to the method described by
goat’s milk were previously reported (Marroki etVoravuthikunchai et al. (2006). The strains were
al. 2011). Few works have been focused t#hoculated in MRS broth adjusted with 4 N HCL

selected_actobacillusstrains from Algerian goat's to obtain pH 2.0, 3.0, 3.5 and 6.5 (control) and
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incubated at 30°C for 24 h. The growth at testethcubated at 30°C for 10 min. Diacetyl generation
pH was visually assessed. The acidifying ability ofvas indicated by the formation of a red ring at the
the strains (1DCFU/mL) was evaluated in MRS top of the tube (King 1948).

broth adjusted at pH 6.5 and incubated at 30°C for

24 h. The pH was measured (glass electrod®etermination of the Minimum Inhibitory
Crison, Spain) immediately after inoculation andConcentration (MIC)

again after 24 h of incubation and values werdinimum inhibitory concentrations (MICs) of
expressed af®\pH (Gati et al. 1999). All the eight antimicrobial agents were determined by

assays were performed in duplicate. micro-dilution method using the newly developed
and standardized (LSM: LAB susceptibility test
Bile Tolerance medium) broth, consisting of a mixture of iso-

Bile tolerance was determined by the streakingensitest (IST; Oxoid) broth (90%) and MRS broth
single colony on MRS agar plates containing10%) adjusted to pH 6.7 as described by Klare et
oxgall bile (0.5 and 1% W/V , Sigma, Germany)al. (2005) for representative strains. The follogvi

as described by Linaje et al. (2004). Control plat@ntimicrobials were tested in the concentration
contained no oxgall bile. The plates wergranges (ug/mL) given in parentheses: penicillin
incubated at 30°C for 24 h and visually examined> (0.032—64), kanamycin (1-2048), gentamicin

for the growth. (1-2048), streptomycin (2-2048), vancomycin
(0.125-256), erythromycin (0.016-32),
Biogenic Amine Production oxytetracycline (0.063-128) and chloramphenicol

The production of the biogenic amines wagq0.125-256). For each isolate, grown in antibiotic-
assessed by adding 1% (W/V) of each precursdree LSM broth, the inoculum was adjusted to
amino acid, tyrosine disodium salt (Sigma,USA)turbidity equivalent to 0.5 McFarland standard
L-histidine monohydrochloride (Sigma), L-lysine (~1x1¢ CFU/mL). Aliquot of 100 pL of the

(Sigma) and L-ornithine monohydrochloride inoculum was added into each well. As positive
(Sigma) on MRS agar plate containing 0.06%control, bacteria were inoculated in LSM without
bromocresol purple. The plates were incubated aintibiotic and an inoculums-free well was used as
30°C for 48 h and positive reactions were recordedegative control. Plates were incubated under
when a purple colour appeared on the plates, @erobic conditions at the appropriate growth
tyrosine precipitates disappeared around theemperature for 24 h. MIC values of each
colonies as described by Bover-Cid and Holzapfehntibiotic were visually evaluated as the lowest

(1999). concentrations at which no growth was observed.
Interpretation for susceptibility status was based
Hemolytic Activity on EFSA (2008) and values of breakpoint were

Hemolytic activity was determined by streakingdetermined as described by Ammoakt(2007).
single colonies of Lactobacillus strains on

Colombia agar plates containing fresh hors bloo&ensory Analysis
and incubated at 30°C for 24 h as described b®vernight cultures of strains adjusted at
Linaje et al. (2004). Blood agar plates wereconcentration of 10 UFC/mL were inoculated
examined forp- haemolysis (clear zones around(1%, V/V) in 20 mL of UHT skim milk and
colonies), a- haemolysis (green-hued zonesincubated at 30°C for 7 h (Nieto-Arribas et al.
around colonies), ory-haemolysis (no zones 2009). Then the fermented milk was kept at 4°C
around colonies) (Maragkoudakis et al. 2006).  for 18 h (Ayad et al. 2004). Sensory evaluations
of the fermented milk were carried out by six
Diacetyl Production highly trained judges. Panelists were selected from
Evaluation of diacetyl production in the milk wasvolunteers, including the students and academic
carried out according to the method described bgtaff of university for the sensory analysis.
Franciosi et al. (2009) as followtactobacillus Sensory analysis was performed in a conditioned
strains adjusted at concentration of 10FC/mL  room. The samples were coded with four-digit
were inoculated in UHT whole milk and after anumber and served in randomized order. The
growth at 30°C for 24 h, 1.0 mL of each cellpanelists (n = 6: 2 women, 4 men, aged 20-40
suspension was added with 0.5 mL of a solution Yyears old) received a 100-h training session on
naphthol (1% W/V) and KOH (16% W/V) and descriptive analysis technique, including basic
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tastes and flavor identification using followingin Table 1. The attributes selected were as follows
scale: (0) null; (1) light; (2) medium; (3) strongtwo texture terms (firmness of curd and whey
(Nieto-Arribas et al. 2010). Panelists werequantity), two odour attributes (yoghurt and
instructed to cleanse the palate between eadutter), five taste attributes (butter, bitter, gad,
sample with the drinking water provided.acid and sweet). All the samples were evaluated in
Definitions for each of these attributes are showduplicates.

Table 1 - Definitions of sensory attributes.

Sensory attributes Definitions

Odor attributes/ dour

associated wit :

Yoghurt A flavor similar to that of fresh yoghurt.
Butter A flavor similar to that of fresh butter.

Texture terms Texture/
appearanc :

Firmness The firmness is evaluated visually by ca®® the gel using the little spoonful or
middle finger slowly the surface of product andaming how long the surface is
retained.

Curd quantity The curd is partly strained semids®i is white to pale yellow with a good texture
and uniforme in consistency. The curd is evaluatsdally by mesuring the quantity
of curd formed in the bottles.

Whey quantity Amount of liquid (serum) on the sedaf the curd.

Taste attributes/ taste
sensation associated w :

Butter Fundamental tast sensation of fresh butter.

Bitter Fundamental taste sensation of which caéfé@affeine 0.1% W/V).

Yoghurt Fundamental tast sensation of commercighya.

Acid Fundamental tast sensation of fermented rtalktjc acid sour.

Sweet Fundamental taste sensation of which sugsdgpical (Sucrose solution 10% W/V).

RESULTS AND DISCUSSION product such as cheese and fermented milk is
dependent on the proteoltytic system of the starter

Proteolytic Activity bacteria used. Proteolytic enzymes from LAB play

The proteolytic activity has been shown desirabl@n important role in the degradation of casein and
for the growth of lactic acid bacteria (LAB) in peptides leading the production of free amino
milk and, in addition, it is involved in the acids (Neito-Arribas et al. 2010). These amino
development of some organoleptic characteristicgcids contribute directly or indirectly in dairy
in different fermented milk products (Axelssonproduct flavor, since they are precursors of other
1998). In the present study, proteolytic actiéy catabolic reactions, which produce volatile aroma
tested by agar plate method was recognizable ®pmpounds (Fox and Wallace 1997; Williams and
the presence of a clear halo in the plates. ThBanks 1997). However, highly proteolytic strains
results for 19 Lactobacillus tested strains are are not always the most suitable as starter cslture
shown in Table 2. Only 11 strains possessed th&ince excessive proteolysis can cause uncontrolled
feature. Eight strains belonging to plantarum production of bitter peptides and other undesirable
showed diameter zone ranging between 6 to 1mpounds (Buffa et al. 2005).

mm and twolL. rhamnosusstrains LbMF24 and

LbMF25 and onelL. fermentumstrain LbMA47, Growth Capacity, Low pH Tolerance and
showed 11.5, 23 and 10 mm of diameterAcidifying Capacity Test

respectively. These results showed that strainfsesults of growth rate of lactobacilli tested are
LbMS16, LbMS21 and LbMF25 had the highestshown in Table 2. The growth varied between 0.30
proteolytic activity (halos> 15 mm). The tO 0.56/h for all the strains. AlL. plantarum
production of high quality of fermented dairy Showed the growth rate ranging between 0.31
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(LbMS21 and LbMO16) to 0.56/(LbMS4). The grow at pH 2.0 and 3.0 after 24 h of incubation.
growth rates observed far pentosustrains were However, some lactobacilli strains exhibited a
between 0.30 (LbMT10) and 0.32/h (LbMS40).resistance at pH 3.5 and all the strains weretable
The values were between 0.30 and 0.33/hLfor grow at pH 4.0, except strain LbTM9. Generally,
rhamnosusand 0.42/h forL. fermentumstrains. tolerance to pH 3.0 is considered as standard for
Similar values were obtained by Sesefia et aprobiotic culture (Gohran 1994). The acidifying
(2005) for lactobacilli strains using the samecapacity observed fdr. plantarumstrains after 24
cultures conditions. The key selection criteria oh of incubation were ranging between 2.08
probiotics include many functional aspects, sucliLbM0O27) and 2.48 (LbMS21) pH. But fol.

as tolerance to gastric acidity and bile toxicitypentosusstrains, the\pH after 24 h of incubation
(Dunne et al. 2001). Tolerance of low miHvitro  were between 2.31 (LbMT10) and 2.46 (LbMS40).
was expected to predict the survival of strairhim t ConcerningL. rhamnosusstrains, theApH after
conditions present in the gastrointestinal tract. 24 h was 2.32 and 2.46 for the strains LbMF24
Result of Lactobacillus strains tested in MRS and LbMF25, respectively. ThepH for LoMA47
broth adjusted at different pH values are shown ibelonging toL. fermentumwas 2.18 after 24 h of
Table 2. All the tested strains were not able tancubation.

Table 2 - Acidifying capacity, pH and Ox gall tolerance, efgfaspect, proteolytic activity and diacetyl protion
of Lactobacilli strains from goat's milk. The restgpresents the mean + standard deviation.
pH? Growth rate Proteolytic

Isolats 5C  ac 3E ApH#24h u(h®) Haemolysis activity Dlacetylb
L. plantarun

LbMA9 - - - 2.33 0.32+0.01 a 0.00 £ 0.00 +
LbMF13 - - - 23C 0.33%0.0 v 0.0C+ 0.0¢
LbMF33 - - - 2.32 0.37£ 0.02 v 0.00 £0.00 -
LbMSA4 - - + 2.3 0.56 £ 0.0! v 8.50+ 0.7C +
LbMS9 - - - 2.31 0.32+0.01 v 0.00 £ 0.00 -
LbMS14 - - * 2.30 0.41 £0.07 v 8.00+£0.00 -
LbMS1€ - - - 24C 0.31+0.0 v 15.50+ 0.7¢ =+
LbMS20 - - - 2.36 0.50 +0.05 v 6.00 £ 0.00 -
LbMS21 - - + 2.4¢€ 0.31+0.1. y 19.00+ 1.41 ++
LbMS24 - - + 2.36 0.33+0.09 v 6.50 £ 0.70 -
LbMO16 - - - 2.25 0.31+0.06 v 0.00 £ 0.00 -
LbMO27 - - - 2.0¢ 0.34 £ 0.1 y 7.50x£0.7C -
LbMO42 - - - 2.36 0.36 £0.02 v 10.50 £ 0.70 -
L. pentosu

LbMS40 - - - 2.48 0.32+0.08 v 0.00 £ 0.00 -
LbMT9 - - - 2.3 0.31£0.0. y 0.00+ 0.0C -
LbMT10 - - + 2.31 0.30+0.01 v 0.00 £0.00 -
L. rhamnosus

LbMF24 - - - 2.3z 0.30 £ 0.0 o 11.50+ 0.7C +
LbMF25 - - - 2.46 0.33+£0.01 v 23.00 £+0.41 ++
L. fermentur

LbMA47 - - - 2.18 0.42 £0.10 Y 10.00 £ 0.00 -

3 +: Positive growth, - : Negative growth, +: Wealowth, ° *+: Low production, **- : no production, ***++ : Bst production

# Initial pH : 6.50.

Bile Tolerance good indication for their acceptability and for
The relevant physiological concentrations ofselecting potential strains to be used as probietic
human bile range from 0.3% (Dunne et al. 2001jood as a dietary adjunct.

to 0.5% (Zavaglia et al. 1998). In this study,taé _ , , _

strains were tested for their bile tolerance antewe Biogenic Amine (BA) Production

able to grow in 0.5 and 1% oxgall. The resistanc@A productl'on is an unde_swa'ble trait in food-grade
of bile by strain is an important parameter andnicroorganisms, and it is, therefore, very
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important to determine the BA-producing potentialand LbMS21) and one of. rhamnosusstrain
of a microorganism before proposing it as a starti.bMF25); low production of diacetyl was
culture (Nieto-Arribas et al. 2009). In the presenbbserved for twoL. plantarum strains (LobMA9
study, the ability to produce BA was screened foand LbMS4) and one df. rhamnosug§LbMF24).
the 19 strains of.actobacillusby plate medium These results were in agreement with those of
method as described by Bover-Cid and Holzapfebkeie et al. (2008a), which suggested that in the
(1999). Results obtained exhibited that nongresence of a CiO-starter,L. plantarumINF15D
Lactobacillusstrains produced BA from the four degraded citrate to aspartate (Asp), which was
tested amino acids. This was a good indication diurther converted to acetoin and diacetyl. It has
their acceptability to develop as starter, or adjun been shown that cheese with addedlantarum
cultures (Olasupo 2001). This result was inNF15D had increased levels of Asp and acetoin
agreement with previous results obtained bySkeie et al. 2008b), compared with a control
several authors (Durlu-Ozkaya et al. 200lgheese without it. Diacetyl is considered as the
Olasupo et al. 2001; Nieto-Arribas et al. 2009)most important attribute for the consumers, sifce i
The consumption of food containing high amountgreatly influences the quality of dairy products
of these amines can have toxic effects (ShalabiHeap 1998). Many of the LAB strains produce
1996). The problems may be more severe iappreciable buttery and yoghurt flavors in
sensitive consumers having a reduce mono-arfédrmented milk. Diacetyl, or 2,3-butanedione is the
diamine oxidase activity (Bodmer et al. 1999)typical butter flavour/aroma and is an important
Toxicological problems may result from theflavor compound in dairy products such as milk,
ingestion of foods containing relatively high level cheese and yoghurt. It is a natural by-product of
of BA and may provoke hypertensive crises in théermentation (Harber et al. 2006) and has also
patients treated with monoaminoxidase inhibitorsittracted interest as one of the parameters on
drugs (MAOI) (Arena and Manca de Nadr 2001). which LAB are characterized (Beshkova et al.
2003).
Hemolytic Activity o o o
Hemolytic activity of Lactobacillus strains was Determination of the Minimum Inhibitory
assessed by detecting the presence of a Iytic zof@ncentration (MIC) _
on blood agar plate. As shown in Table 2, none ofhe antlmlcrqbla_l resistance may be conS|dered_ as
the strains ot.actobacillusexamined exhibite@- ~ One of the criteria to evaluate the safety of sgai
haemolytic activity when grown on horse blood" food (Borriello et al. 2003). The results of
agar. While most of strains (17 strains) were distribution pf MICs of eight _antlmlcr(_)blal agents
haemolytic (absence of zones around the colonieélﬁ_s'[ed _against 19 actobacillus strains using
two strains (LbMA9 and LbMF24) exhibited- |croqI|Iut|on broth met_hod are presented. in Table
haemolysis ~ ability. Haemolytic  activity is 3. Evidently all the isolates were resistant to

considered as an important virulence factor and yancomycein (MI_C > 256 ug/mL).. Resistance to
good indicator in order to select potentialfdh concentration of vancomycin (MI€ 256
probiotics strains. pg/mL) among the lactobacilli has already been

demonstrated (Ammor et al. 2007; Danielsen and
Diacetyl Production Wind_ 2003; Mahu_r and S_ing_h _2005)_. Many
Diacety! is key flavor compound generated as thSP€CI€S oﬂ_actobagllluscgrry_ intrinsic resistance
end-product of citrate metabolism by certain LAB.Iowards vancomycin, which is due to the presence
In the present study, 1%ctobacillusstrains were Of D-alanine: D-alanine ligase-related enzymes
investigated to produce diacetyl in UHT skim milk (Elisha and Courvalin 1995). Intrinsic vancomycin

in order to be used as indigenous adjunct culturelesistance is not considered a risk factor in
or probiotic strains. As shown in Table 2, differen l2ctobacilli, as many strains have a long histdry o
levels (high, medium and low) of diacetyl safe use as probiotics and there is no indication
production were detected. Some strains did ndpat they could transfer resistance to other specie

produce diacetyl in skim milk (nine strains of (Mattila-Sandholm et al. 1999). L
L. plantarum three L. pentosus and one All the lactobacilli isolates were sensitive to

L. fermentum).Fast production of diacetyl was Penicillin (MIC < 2 ug/mL) and erythromycin

observed for twoL. plantarumstrains (LbMS16 (MIC <1 ug/mL). Generally, lactobacilli seem to
be sensitive to cell wall synthesis inhibitors, Isuc
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as penicillins (Danielsen and Wind 2003). A widevalue of L. plantarumranging between 2 and
spread sensitivity toward penicillins has already8 pg/mL, and fot.. pentosus, L. rhamnosaadL.
been observed in lactobacilli used as probiotic, dermentumMICs valueranging between 1 and 4
starter cultures (Danielsen and Wind 2003), and ipg/mL. Lactobacilli are generally susceptible to
probiotic strains (Charteris et al. 1998). Theantibiotics inhibiting the synthesis of proteins,

present results were in agreement with earliessuch as  chloramphenicol, erythromycin,
reports describing thdtactobacilluswas usually clindamycin and tetracycline, and more resistant to
susceptible to ampicillin and erythromycin (Katlaaminoglycosides (neomycin, kanamycin,

et al. 2001; Coppola et al. 2005; Ammor et alstreptomycin and gentamicin) (Charteris et al.
2007). Seven of the 13 plantarumwere resistant 1998; Coppola et al. 2005; Zhou et al. 2005).
to kanamycin and all. rhamnosus, L. fermentum Resistance to tetracycline has been observed in
and L. pentosusgxcept of one strain (LbMS40) Lactobacillus species and it has been shown to
were sensitive to it with MIC value have a wide range of MICs (Korhonen et al. 2008),
< 16 pg/mL. For gentamycin, dll rhamnosus, L. also with a multimodal distribution of MICs,
fermentumand L. pentosusand seven of the probably due to the extensive variability of
thirteen L. plantarum were characterized as tetracycline resistance mechanisms conferring
resistant.  Susceptibility to streptomycin varieddiverse levels of susceptibility (Roberts 2005)s It
amongL. pentosugn=3), L. rhamnosugn=2),L. recommended that the antibiotic resistance pattern
fermentum(n=1) andL. plantarum(5/13 strains of potential probiotic strains should be determined
resistant) Nine of the 19 tested strains wereto avoid introducing the strains containing
sensitive to oxytetracyclin: silk. plantarm,two L.  transferable antibiotic-resistance genes (Saatela e
pentosusand onel. rhamnosusComparison of al. 2000; Mathur and Singh 2005). However, with
the MICs distribution obtained in this study ofregard to general concerns on bio-safety of adjunct
Lactobacillus against tetracycline with recent cultures as probiotics, studies should focus on the
result showed relatively good. Most of straindocation and potential transferability of antibooti
were susceptible to chloraphenicol, with MICresistance determinants (Mathara et al. 2008).

Table 3 -Distribution of Minimal Inhibitory Concentration (M) of Lactobacillusstrains.

Strains Antibiotic with the MIC (ug/mL)

Pen Van Kan Gen Strep Ery Oxytet Chlor
L. plantarun
LbMA9 1 S >25¢ R 8 S 3 R 1€ s 0t s 2 s 2 S
LbMF13 1 S >25¢ R 64 R 8 S 1€ S 05 s 4 s 2 S
LbMF33 1 S >25¢ R 64 R 1€ R 8 S 1 S 2 S 8 R
LbMS4 05 S >25¢ R 32 R 1€ R 8 S 1 S 64 R 4 S
LbMSS 2 S >25¢ R 8 S 32 R 8 S 1 S 1] R 2 S
LbMS14 2 S >25¢ R 32 R 4 S 1€ S 1 S 128 R 2 S
LbMS1€ 2 S >25¢ R 64 R 1€ R 64 R 1 S 1€ R 2 S
LbMS2C 2 S >25¢ R 16 R 1] R 64 R 1 S 64 R 2 S
LbMS21 2 S >25¢ R 64 R 4 S 128 R 1 S 8 R 4 S
LbMS24 0E S >25 R 2 S 4 S 8 S 001€ s 1€ R 2 S
LbMO16 0OE S >25¢ R 8 S 4 S 1€ S 1 S 1€ s 2 S
LbMO27 2 S >25¢ R 8 S 4 S 64 R 1 S 1] s 2 S
LbMO42 2 S >25¢ R 8 S 3 R 64 R 05 s 1€ S 8 R
L. pentosu
LbMS4C 1 S >25¢ R 16 R 8 R 8 S 0t s 126 R 4 R
LbMT9 1 S >25¢ R 8 S 32 R 8 S 1 S 006 S 1 S
LbMT10 0E S >25 R 8 S 32 R 8 S 1 S 006 S 1 S
L.rhamnosu
LbMF24 1 S >25¢ R 16 S 32 R 1€ S 1 S 64 R 2 S
TLF25 1 S >25¢ R 16 S 32 R 16 S 1 S 2 S 2 S
L. fermentur
LbA 47 0F S >25¢6 R 16 S 32 R 1€ s 0t s 126 R 2 S

The MIC breakpoints were chosen as suggested by EE@¥8) and by Ammor ana. (2007). S: susceptible, R: resistant, Pen:
Penicillin G, Van: Vancomycin, Kan: Kanamycin, Gefsentamicin, Strep: Streptomycin, Ery: Erythromyci@xytet:
Oxytetracycline, Chlor: Chloramphenicol.
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Sensory Analysis results were in agreement with the result reported
The quality of fermented dairy products is largelyby other authors (Garabal et al 2008; Franciosi et
determined by the sensory perception. Results afl. 2009). The yoghourt and butter taste attributes
mean score sensory analyses of fermented milkgere detected for most of the strains, but the acid
with different strains oLactobacillusare shown in and sweet was detected for many of strains. On
Table 4. Generally, most of selected straindasis of the results of sensory analysis obtained i
presented a good texture (curd consistency aritlis study, two strains belonging ko plantarum
absence of whey). Flavor and consistency arebMS16 and LbMS21), one strain ot.
among the most important attributes for thehamnosus (LbMF25) and one strains of.
consumers, since they greatly influence the qualitiermentum(LbMA47) was selected to be used as
of dairy products (Heap 1998). Many of theadjunct cultures in manufacture of fermented dairy
Lactobacillus assayed produced appreciableproducts in Algeria.

buttery and yoghurt flavor in fermented milk. The

Table 4 -Mean score sensory analyses of fermented milks ladtiobacilli.

Strains Texture Odour attributes Taste attributes
Curd firmness Whey quantity Yoghurt  Butter Yoghurt Butter Bitter Acid Sweet

L. plantarum

LbMA9 1 0 2 2 1 2 0 0 1
LbMF13 0 0 1 2 0 2 0 1 1
LbMF33 0 0 0 1 0 1 1 1 0
LbMS4 0 0 1 2 2 2 0 1 1
LbMS9 1 0 0 1 0 2 1 0 0
LbMS14 1 0 1 2 1 2 1 1 1
LbMS16 3 2 2 2 2 2 0 2 2
LbMS20 1 0 0 1 0 2 0 1 0
LbMS21 2 1 2 2 2 2 0 3 1
LbMS24 0 0 0 3 1 2 1 0 0
LbMO16 0 0 1 2 1 2 0 0 0
LbMO27 1 0 0 2 0 2 2 1 1
LbMO24 0 0 0 1 0 1 1 1 0
L. pentosus

LbS40 1 0 1 2 1 2 1 1 1
LbMT9 0 0 0 1 0 1 0 0 1
LbMT10 0 0 0 1 0 1 1 1 0
L. rhamnosus

LbMF24 1 0 0 2 0 2 1 0 0
LbMF25 2 1 0 2 1 2 0 1 0
L. fermentum

LbMA47 2 1 1 2 1 1 1 2 0
CONCLUSION as adjunct culture and probiotic culture and &so

investigate their behaviour in the manufacture of
In conclusion, from the 19 strains of lactobacilliartisanal cheese, or fermented milk.
investigated in this study isolated from Algerian
goat's milk, the strains LbMS16, LbMS21.(
plantarun) and LbMF25 . rhamnosusshowing REFERENCES
important properties such as proteolytic activity,
sensory and safety aspect could be gooﬂdams MR, Marteau P. Safety of industrial lactiedac
candidates for application as adjunct culture and PacteriaJ Biotechnal 1999; 68(2-3):171-178.
probiotic in dairy products in Algeria. Further Ar;‘]mogo“gsgnf;%ioég'l\"a?’:cti A;g%c’t"é;;s;‘ifnczn g
studies would be required to determine how the gy oteriim Food Microbiol 2007; 24(6): 550-
selected strains should be evaluated in

combination and with the starter strains when used '
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