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ABSTRACT

Probiotics are the health promoting viable microorganisms that exhibit a
beneficial effect on the health of the host on ingestion viable microorgan-
isms. For theisolation of Lactobacillus strainswith probiotic potentials, a
total of 65 milk samples (25 from buffalo and 40 from cow milk) were ana-
lyzed and 44 isolateswereidentified asLacticAcid Bacteria(LAB) onthe
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basis of morphological, physiological and biochemical characteristics.
These LABsweretested for antimicrobial potentialsagainst E.coli (MTCC
443), bile tolerance and acid tolerance and 16 isolates passed these tests
satisfactorily. These isolates included Lactobacillus plantarum (45%),
L.acidophilus (20%), L.bulgaricus (12%), L.lactis (12%) and L.rhamnosus
(12%). The data showed that these LAB isolates could be used as poten-
tia probioticsfromthe milk of domestic animalsfor food fortification.
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INTRODUCTION

Thefood isnot only for energy or pa atability but
asofor sustaining thehedth of individua human being.
Inthiscontext, therecent trend isto devel op food with
probiotics(the health promoting viablemicroorganisms
that exhibit abeneficia effect onthehedlth of the host
oningestion) ispromoted™*3, Milk and milk products
areusually associated with probiotic bacteria, which
provide supplementsinmaintaining beneficid intestina
balance®. Probiotics control intestinal pathogens by
production of antibacteria compounds, includinglactic
and acetic acid and anti bioti c-li ke substances, compe-
tition for nutrients and adhesion sites, increased and
decreased enzyme activity, increased antibody levels
and increased macrophage activity. Lactic acid bacte-

ria(LAB) have been used successfully, with few ad-
verseeffects, to prevent antibiotic associated diarrhes,
to treat acute infantile diarrhea and recurrent
Clostridiumdifficilediseaseand to treat variousdiar-
rhedl illnesses. Theantagonistic property isattributed
to the lowered pH, the undissociated acids and pro-
duction of other primary and secondary antimicrobial
metabolites produced by LAB. The metabolites pro-
duced by the fermentation process, except thevolatile
ones, arekept inthefoods and result in growth inhibi-
tion of food spoilage or poi soning bacteriaand detoxi-
fication of noxiouscompoundsof plant origin. Thepri-
mary antimicrobial effect exerted by LAB isthepro-
duction of lactic acid and reduction of pH. In addition,
LAB producevariousantimicrobia compounds, which
can beclassified aslow-molecular-mass (LMM) com-
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pounds such as hydrogen peroxide (H,0,), carbon di-
oxide(CO,), diacetyl (2,3-butanedione), uncharacterized
compounds, and high-molecular-mass (HMM) com-
poundslikebacteriocin. All of these can antagoni zethe
growth of some spoilage and pathogenic bacteriain
foods®.

Themost widely used probiotic bacteriaare Lac-
tobacilli and Bifidobacteria, which can surviveinthe
intestine. The effectiveness of selected Lactobacillus
strainsused, asprobioticsareto prevent and treat in-
fectiousbacteria and viral diarrhed®. Probictic strains
which, when consumed in gppropriateamountsinfood,
confer ahedth benefit onthehost. Probicticsareresis-
tanceto gastric acidity and bile salts, asbased on the
both survival and growth studies®. The probiotic bac-
teriamust beanormal inhabitant of thegut, tolerant to
addandbilesdt and exhibit antimicrobid activity aganst
pathogenic microorganisms. Thepurpose of thiswork
wasto isolate strains of Lactobacillus spp. from milk
of domesticanimasinAmravati city andto evauatethe
potential of Lactobacillusspp. asaprobiotic culture
by characterizing theacid and bilesdt tolerance aswell
asantibacterial activity exhibited by these strainsin
vitro.

MATERIALSAND METHODS

Sour ces of isolates

Probiotic organismsLactobacilli wereisolated from
milk of domestic animassuch as25 buffalo’s milk and
40 cowsmilk’s samples, which were randomly collected
ingerilized glassbottlesfrom different partsof Amravati
city (MaharashtraState, India).

| solation and identification of lactic acid bacteria

Milk sampleswereserialy diluted upto 10°-10°
with seriledigtilled water. By appropriatedilutions, 0.1
mL diluted milk sample was plated on to sterile de-
Mann Ragosaand Sharpe (MRS) agar. The plateswere
alowed to set and overlaid with gpproximately 5mL of
MRS agar to each plateto maintained microaerophilic
condition and incubated at 37°C for 48h. After incuba
tion, well-isol ated typical colonieswere picked up ran-
domly and transferred to MRS broth and incubated at
37°Cfor 48h. Theisolateswereidentified using stan-
dard morphologicd, culturd, physiologicd test and sugar

fermentation patternt®,
Detection of antibacterial activities

Theantibacteria activity of isolated Lactobacillus
speciesweredetermined by modifying thedisc diffu-
sion method. Sterile blotting paper 10 mm discs
(Whatman No. 1) weredipped into the culture broth of
isolated Lactobacillus spp. incubated for 48h and
placed on solidified Nutrient agar seeded with 3h cul-
ture of test microorganisms Escherichiacoli (MTCC
443). The plateswerekept at 4°C for 1hfor diffusion
andincubated at 37°C for 24h zones of inhibition were
measured.

Acid tolerance

To study acid tolerance of isolates, MRS broth was
adjusted tovariouspHssuchas2, 3,4and 5 by using
0.1 N HCl and sterilized. Isolated Lactobacillus spp
wereinoculated into various MRS mediaadjusted to
various pH and incubated at 37°C for 48h. Then 0.1
mL inoculum was transferred to MRS agar by pour
plate method and incubated at 37°C for 48h. If growths
wereobserved on MRS agar plate, theLASweredes-
ignated asacid tolerant isol ates.

Bile salt tolerance

To study Bilesdt tolerance, MRS broth was supple-
mented with 0.5%, 1.0%, 1.5% and 2.0% bile salt.
TheMRSbrothwith various concentrationsof bilesat
wereinoculated with theisolated Lactobacillus spp.
and incubated at 37°C for 48h. After incubation 0.1
mL inoculum was transferred to MRS agar by pour
plate method and incubated at 37°C for 48h. If colo-
nieswere observed on MRS agar plate, they weredes-
ignated ashilesalt toleranceisol ates.

RESULTSAND DISCUSSIONS:

In present study, for isolation of Lactobacillusspp.
with probiotic potentials, atota of 65milk samples(25
buffalo milk and 40 cow milk) were analysed and a
total of 44 isolates wereidentified as Lactobacillus
pp. by using standard morphological, cultura, physi-
ologicd test and sugar fermentation pattern.

These44isolateswereidentified as Lactobacillus
casal (12isolates, 27%), L.lactis (10 isolates, 23%),
L.plantarum (8 isolates, 18%), 4 (9%) each of
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TABLE 1: Antagonistic activitiesagainst E.coli, acid toler-
ance, bilesalt toleranceand probiotic potentialsof LAB iso-
latesfrom milk of buffalosand cows

Acid
tolerance
(pH)

Bile salt
tolerance
(%)

Code
against E.coli
Probiotics

2 05101520

Lactobacilli | solates
Zonein inhibition

Sab.20
Sab.26
Sab.8
Sab.5
Sab.1
Sab.11
Sab.7
Sab.23
Sab.27
Sab.6
Sab.9
Sab.10
Sab.15
Sab.4
Sab.25
Sab.19
Sab.18
Sab.24
Sab.2
Sab.12
Sab.13
Sab.17
Sab.22
Sab.3
Sab.16
Sab.21
Sab.14

18 mm
18 mm
15 mm
16mm
15 mm
16 mm
15 mm
18 mm
17 mm
16 mm
16 mm
16 mm
16 mm
14 mm
19 mm
18 mm
17 mm
17 mm
14 mm
15 mm
15 mm
17 mm
17 mm
14 mm
15 mm
18 mm
15 mm

L.acidophilus
L.acidophilus
L.acidophilus
L.bulgaricus
L.bulgaricus
L.lactis
L.lactis
L.plantarum
L.plantarum
L.plantarum
L.plantarum
L.plantarum
L.plantarum
L.plantarum
L.rhamnosus
L.rhamnosus
L.bulgaricus
L.bulgaricus
L.casei
L.casei
L.casei
L.casel
L.casel
L.lactis
L.lactis
L.lactis
L.rhamnosus
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Figurel: Lactobacilli isolated from buffalosand cow milk
L.bulgaricus and L.brevis and 3 (7%) each of

L.acidophilusand L.rhamnosus. (Figure 1). Guessas
andKihd (2004) hadisolated L.gpeciesfromraw goat’s

milk such asL.case, L.cruvatus, L.reuteri, L.brevis,
L.bulgaricus, L.paracase, L.hdveticus, L.acidophilus,
L.plantarum.

Antibacterial activity

Theantibacteria activity of theseisolateswasde-
termined against E.coli (MTCC 443). Out of these 44
isolates, atotal of 27 isolatesshowed strong inhibition
inthediscdiffusontest againgt E.coli, whichincludes
L. rhamnosus (3), L. acidophilus (3), L.lactis (5),
L.plantarum (7), L.bulgaricus (4), and L.casei (5).
Amongtheisolates, L. plantarumwas dominant spe-
ciesand L. rhamnosus showed themaximum (Zone of
inhibition of growth 19 mmin 24h) antibacteria poten-
tial against E.coli (TABLE 1). Thismay beduetothe
production of acetic and lactic acidsthat lowered the
pH of themedium or competition for nutrients, or due
to production of bacteriocin or antibacterial com-
pound%,

Acid and bilesalt tolerance

It isimportant that the probiotic microorganisms
areabletoreachtheGIT and remainviablein ssomach
at pH around 1 to 2. Biletoleranceisoneof themost
essential criteriafor strainsto be used as probiotic.
Toleranceto bile saltsisconsidered to be prerequisite
for colonization and metabolic activity of bacteriainthe
amd | intestineof thehodt. Bileacidsareinhibitorier than
organic acidsin gut. Therefore, when evaluating the
potential LAB aseffective probioticsit should passed
theresistance of bileacidg®.

Twenty-sevenisolates, which showed antibacteria
activity, werefurther screenedfor acid and bilesalt tol-
erance (TABLE 1). These 27 isolates of Lactobacil-
lus spp. were survived at 0.5%, 1.0% and 1.5% bile
salt concentrations. Among them 20 isolates of Lacto-
bacillus spp. were showed highest toleranceat 2% bile
salt concentration (TABLE 1). The2% bilesalt used
for testing these strai nsrepresentsthe extreme concen-
tration obtainedinanimal or humanintestineduringthe
first hour of digestion®. Results demonstrated that with
longer incubationtimes biletolerant isolatesgrew, which
iscontrary to resultsof Lankaputhraand Shah*2. Be-
forereactingtheintestina tract, probiotic bacteriamust
first survivetransit through the ssomach wherethe pH
can be aslow as 1.5 to 213. Acid tolerance of these
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isolateswasinvestigated at various pH values. These
27 isolates of Lactobacillusspp. weresurvived at 5,4
and 3 pH. The study showed that atotal of 16 LABs
wereacid toleranceat pH 2, and bilesalt tolerance at
2% (Figure 1). The isolates include L.plantarum
(45%), L. acidophilus (20%), L.bulgaricus (12%),
L.lactis (12%) and L.rhamnosus (12%). This proves
that these LABs strains can beworked as probiotics
by survivingin highacidic environment in thestomach
and high of bilesaltsconcentrationintheintestine.

CONCLUSION

Isolated Lactobacillus spp. exhibited good
probiotic characteristicsthat might be used for food or
dairy fermentations and contribute health benefitsto
consumers. The study suggested that probiotics are
helpful inthe protection and improvement of intestinal
flora. Theseisolated LABscan help to sabilizethegut
microbia environment and theintestine’s permeability
barrier, there by promoting theimmunologica barrier
to gut mucosaand a so holds great promisefor thepre-
vention and treatment of clinical conditionsassociated
with impaired gut mucosal barrier functionsand sus-
tained inflammatory responses. Probioticsapproachis
to recongtitute natural condition by meansof repairing
adeficiency neither by addition of foreign chemicalsto
the body, which may havetoxic consequencesor, asin
the case of antibioticsinduce resistanceand compro-
mi se subsequent therapy. Thus use of theseisolated
LABscan used as potential probioticfor combating
variousdiment of humanbeing.
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