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ABSTRACT
Objective: Evaluation of antimicrobial efficacy of probiotic Lactobacillus strains isolated from dairy products.

Methods: The study used yogurt sample prepared from raw buffalo milk to isolate Lactobacillus strains by following pour plate technique. All
isolated Lactobacillus strains were systematically screened for their probiotic attributes. Here, functional criteria studies for successful probiotics
mainly included survival ability of the strains. The capability of the selected Lactobacillus isolates to inhibit the growth of several pathogens was
evaluated by the well diffusion method. Based on phenotypic characteristics, biochemical tests and of 16S rDNA sequence analysis, the potent
probiotic strain was identified. Further study was emphasized on its optimum parameters required for its growth. Again, its activity was
characterized with respect to pH, NaCl and thermal stability along with susceptibility to enzymes.

Results: A preliminary subtractive screening based on antimicrobial potency and probiotic properties revealed the maximum effectiveness of
Lactobacillus DM 69 among all and it was identified as Lactobacillus plantarum. The inhibitory substance obtained from DM 69 was relatively heat
stable and active under acidic conditions. No susceptibility was found in the presence of a-amylase, lipase and lysozyme.

Conclusion: Excellent probiotic and an antimicrobial strain was isolated from buffalo milk and can be formulated and developed as a good
nutraceutical food supplement.
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INTRODUCTION

Probiotics are increasingly seeking the special interest of health
conscious consumers because of their clinical properties and basic
nutritional value. Therefore, food and pharmaceutical markets have
been introduced by a large number of such health beneficial food
components worldwide [1]. Over the years, many potential
microbial strains have been used as probiotic cultures mainly
including lactic acid producing bacteria, namely, Lactobacillus and
Bifidobacterium [2]. Probiotics lactic acid bacteria (LAB) have a long
history of safe use [3]. During the selection of Probiotic strains,
certain important attributes must be assessed for their commercial
uses [4]. The FAO/WHO [5] guidelines propose that the potential
probiotic strains should be relevant for surviving in the GIT at the
time of ingestion to confer health benefits. Therefore, these
properties have consequently become important selection criteria
that explain the ability of probiotic strains to tolerate
physiochemical harsh environment such as highly acidic conditions
present in the stomach and concentrations of bile salts found in the
small intestine [6]. In addition, it is essential for probiotic strains to
adhere and subsequently colonize the intestinal tract. Adherent
ability of probiotic strains has increased the opportunity to colonize
the GIT, or else the flow of gut digesta may wash out any bacterium
which is not attached to intestinal mucosa [6]. Probiotic strains may
act via several mechanisms such as the production of antimicrobial
compounds, competitive exclusion, enhancement of intestinal
barrier function and immune-modulation, etc to show their
beneficial effects on host health [7, 8-10, 11]. Probiotics play a
crucial role in prevention and alleviation symptoms of intestinal
infections, traveler’s diarrhea and antibiotic-associated diarrhea,
inflammatory bowel disease, prevention of colon cancer, etc [12].
Again, they are also widely used as a therapeutic agent for treatment
of several enteric infections and gastroenteritis caused by various
pathogens like Escherichia coli, Bacillus, Salmonella, Shigella, Vibrio
cholera, Klebsiella and Pseudomonas [13]. Among Lactobacillus
strains, Lactobacillus brevis, L. bulgaricus, L. lactis, L. fermentum, L.

acidophilus, L. pentosus, L. rhamnosus and L. plantarum are
commonly used as probiotics with various biological applications
[14, 15]. Probiotic bacteria beneficially improve microbiota balance
in GIT to counteract local immunological dysfunction, stabilize the
intestinal mucosal barrier function and prevent pathogen
proliferation and function. In a climate of increasing consumer
awareness that diet and health are linked, many researchers in the
field are gradually accepting the idea that probiotics will become an
alternative treatment to minimize health issues in a natural way.

MATERIALS AND METHODS
Sampling and isolation

Representative dairy samples especially yogurt of raw buffalo milk were
collected from rural regions of Odisha for the isolation of potentially
probiotic Lactobacillus species. The samples were diluted in 0.89% of
saline water and again serially diluted up to 107. Appropriate dilutions
were pour-plated using selective media de Man Rogosa and Sharpe
(MRS) agar (Hi-media, India Pvt. Ltd.) and incubated at 37 °C for 24-48
h*. The typical colonies of isolates were randomly selected from MRS
plates by observing their colonial morphology [16].

Preliminary Identification of the Lactobacillus species

Preliminary identification of Lactobacillus species were performed as per
Bergey’s Manual of Systematic Bacteriology. Gram variability (Gram’s
reaction), cell morphology, motility, endospore formation, catalase and
oxidase reactions of all isolates were tested as per standardized
protocols. Endospore formation of all the strains was screened by using
Schaffer-Fulton spore stain kit (Hi-media, India Pvt. Ltd.).

Screening of Lactobacilli isolates for their probiotic attributes
A. Tolerance to acidic pH and bile salt

The ability of the organisms to survive in the adverse conditions
such as low pH and high bile salt concentration were assessed by
inoculating the organisms in MRS broth culture in the presence of
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these adverse influences. Acid tolerance capability of all
Lactobacillus isolates was evaluated in MRS broth by adjusting its pH
in different values (2.0, 2.5 and 3.0) with 1N HCl as per standardized
protocol. Similarly, bile salt tolerance of Lactobacillus cultures was
examined by inoculating them in MRS broth containing bile salts at
the concentrations of 0.3, 0.6% and 1% (w/v) (Hi-Media, India Pvt.
Ltd.). All the broth tubes with different pH values and bile salt
concentration were inoculated with an adequate amount of cultures
and furthermore, 1 ml of culture was immediately taken from each
tube after an interval of 0, 1 and 2 h. The samples were plated onto
MRS agar and incubated for 24 h at 37 °C. After incubation, the
viability of bacterial cells was assessed by colony counts (CFU/ml)
on the plates to estimate the percentage of acid and bile salt
tolerance ability of isolates [17]. Each experiment was carried out in
triplicate.

B. Bile salt hydrolase (BSH)

The activity was screened by spotting 20 pl of freshly grown cultures
on the surface of MRS agar plates supplemented with 0.5% (w/v)
bile (sodium cholate) (Hi-Media, India Pvt. Ltd.) and 0.37g/1 of CaCl..
Then the plates were sealed with parafilm and incubated
anaerobically at 37 °C for 3-4 d. Bsh activity was indicated by
deposition of hydrolyzed product in and around the colonies. The
presence of inhibition zone around colonies or white opaque
colonies indicated BSH activity where negative control was a
Lactobacillus strain without BSH activity [18].

C. In vitro resistance to gastrointestinal conditions

The strains were inoculated in 10 ml of simulated gastric juice (6.2
g/1 NaCl, 2.2 g/1KCl, 0.22 g/1 CaClz, 1.2 g/1 NaHCO3, 0.3% pepsin, and
pH 3.0) and incubated at 37 °C in a water bath to simulate peristalsis.
After 2 h, 17.5 ml of synthetic duodenum juice (6.4 g/1 NaHCOs,
0.239 g/1 KCl, 1.28 g/1 NaCl, and 0.1% pancreatin), adjusted to pH
7.4 with 5 M HCl, and 4 ml of 10% (w/v) oxgall (Sigma) were added
to the cell suspensions to simulate passage into the upper intestinal
tract. After 2 h of incubation, the survival rate was determined by
the plate method using MRS incubated at 37 °C for 48 h [20].

D. Growth in the presence of lysozyme

The effect of lysozyme on the growth of probiotic strains could be
safety criteria during its evaluation. Freshly grown bacterial cells
were removed by centrifugation, pellets were washed and re-
suspended with phosphate buffer (0.1 M, pH 7.0). 1 ml culture of the
same isolates was inoculated in electrolyte sterile solution
consisting of 0.22 g/I CaClz; 6.2 g/1 NaCl, 2.2 g/1 KCl, 1.2 g/1 NaHCO3
in the presence of 100 mg/1 of lysozyme (Hi-Media, India Pvt. Ltd.).
Samples were incubated at 37 °C for 30 and 120 min. After
incubation, the viability of bacterial cells was assessed by colony
counts (CFU/ml) on the plates to estimate the percentage of
lysozyme tolerance potency of the strains [21].

Antagonistic activity against pathogens (Well diffusion method)

The antagonistic profile of probiotic Lactobacillus species against
different pathogens following well diffusion method was reported in
several literatures [17, 21]. In the present study, whole cells of all
probiotic isolates and their cell free supernatant (CFS) were taken
for consideration to evaluate the total antibacterial activity of
probiotic strains. 24 h grown cultures were centrifuged at 8000 rpm
for 20 min and the supernatants were collected, heated at 80 °C to
inactivate the culture. It was then filtered through a sterilized 0.22
um MILLEX-GP filter, PES membrane (Millipore, Ireland) and stored
at 4 °C for further use. The antibacterial property of all isolated
probiotic Lactobacillus was evaluated against different pathogens
such as Bacillus cereus ATCC 10702, Staphylococcus aureus subsp.
aureus ATCC 29213, Staphylococcus aureus MTCC 902, Pseudomonas
aeruginosa MTCC 741 and Klebsiella pneumonia MTCC 109 by agar-
well-diffusion method. All Pathogenic isolates were lawn cultured
over MHA plates and the holes of 0.7 mm diameter were bored on a
plate with the help of pipette tips (100 pl, diameter 0.7 cm). Then
100 pl of prepared samples were added into the well, and the plates
were kept at 37 °C for 24 h in an upright position, and the diameter
of the zone of inhibition was measured. Each experiment was
carried out in triplicate.
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Molecular identification of the potent probiotic Lactobacillus strain

The molecular identification by means of 16S rDNA-based genus-PCR
was performed to amplify the desired amplicon of 795 bp specific for
the genus Lactobacillus for only potent strains. The 16S rDNA was
amplified from the isolated genomic DNA of potent strain by using
forward and reverse primers 16S! (5'-AGAGTTT-GATCCTGGCTCAG-3’)
and 16S% (5-ACGGCTACCTTGTTACGACTT-3’). Homologous sequence
identification of the isolate was done by BLASTN (https://blast.ncbi.
nlm.nih.gov/Blast.cgi) in NCBI web server.

Biochemical characterization

Biochemical characterization of potent probiotic strain was performed
with a number of testes including carbohydrate fermentation, nitrate
reduction, citrate test, and indole test along with MR-VP test.
Carbohydrates (glucose, lactose, xylose, maltose, fructose, dextrose,
galactose, riffinose, trehalose, melibiose, sucrose, arabinose, mannose,
sorbitol, mannitol and arabitol) utilization capacity of potent probiotic
strain was determined by using Hi-carbo KIT A and B (Hi-Media, India
Pvt. Ltd.). CO: production from glucose determines the home-
fermentative and heterofermentative characterization of isolates. MRS
broths were inoculated with 1% fresh overnight cultures and inverted
Durham tubes. They were incubated for 5days at 37 °C to observe
bubble formation which indicates the positive result of the test. In the
case of arginine hydrolysis test, arginine MRS medium and Nessler’s
reagent were used in order to see ammonia production from arginine.
Bright orange color indicated a positive reaction while yellow
indicated the negative reaction [22].

Evaluation of physiological parameters for optimal growth of
potent strains (temperature, pH, NaCl and time)

Potent probiotic Lactobabillus isolate was screened to evaluate
optimum parameters for its growth. It is allowed to grow in 10 ml
MRS broth taken in a different test tube at various temperatures like
4 °C, 30 °C, 37 °C, 44 °C, 51 °C for 24 h and its optimum temperature
was determined by spectrophotometer reading (optical density) at
600 nm. Again, the evaluation of optimum pH and salinity of the
strain for its cultivation was performed by standard protocol. The
potent probiotic isolate was cultivated on liquid MRS medium with
different pH conditions (1.5-8.5) and NaCl concentrations (1-6%)
separately and incubated for 24 h at 37 °C. Then the bacterial
growth was measured by using a spectrophotometer (OD) at 600
nm. Regarding time, the growth pattern of the potent one was
studied in MRS broth by inoculating 1% of the culture. At each time
interval, an aliquot of the sample was taken till 72 h for its
respective optical density at 600 nm [22].

Characteristics of the crude antimicrobial compound

A sample of the crude antimicrobial compound (cell free
supernatant) of potent strain was used for these tests. It was
characterized with respect to pH, NaCl and thermal stability,
susceptibility to denaturation by enzymes and final the
antimicrobial activity against different bacteria.

A. Heatresistance

The cell free supernatant (CFS) exposed to heat treatments in a
water bath at 60, 70, 80, 90, and 100 °C for 10, 30, 45 and 60 min.
Then immediately cooled by cold water and tested for remaining
antimicrobial activity [23, 24].

B. pH sensitivity

A sample was adjusted to various pH values in the range of 2-12
with sterile NaOH (3 M) or HCI (3 M) and were incubated at 37 °C for
30 min then re-adjusted to pH 6.5. They were further tested for
antimicrobial activities by the spoton-lawn method [23, 24].

C. Enzyme treatments

Susceptibility to various proteases was performed by incubating the
crude in the presence of pepsin (1 mg/ml), a-Amylase (1 mg/ml),
lipase (1 mg/ml) and lysozyme (1 mg/ml) (Hi-Media, India Pvt. Ltd.)
at 37 °C for 2 h. After incubation, the enzymes were inactivated by
heat treatment at 65 °C for 30 min and tested for antimicrobial
activity [23, 24].
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Statistical analysis

The data recorded during the course of the investigation were
subjected to significance testing using meanzstandard deviation
(SD) analysis. Statistical significance was set at P<0.05. Results were
denoted as meanz*standard deviation (SD) of triplicate experiments.

RESULTS
Preliminary identification of indigenous Lactobacilli isolates

A number of 24 strains were preliminarily isolated from yogurt of
buffalo milk by using MRS medium at 37 °C. Out of which, 18 isolates
were identified as Lactobacillus species on the basis of their
morphological characteristics, gram’s staining, motility, spore
formation, catalase and oxidase reaction performed as per Bergey’s
manual of systematic bacteriology (1994). On streak plate in MRS
agar, the colonies were small, round and appeared whitish. The cells
were Gram Positive, non-spore forming, non-motile, very small rods
(cocobacilli) that occurred singly or in pairs. They were facultatively
anaerobic, obligately heterofermentative, catalase negative and
oxidase positive. The preliminary observation was matched with
Bergey’s manual of systematic bacteriology, Vol. I1I, 2nd edition that
confirmed all 18 strains were belonging to Lactobacillus species.

Evaluation of Probiotic potential of Lactobacillus isolates
A. Acid and bile salt tolerance

In the present study, only three strains, namely, DM69, DM71 and
DM?73 were able to tolerate low pH (2, 2.5 and 3) for 2 h at 37 °C. The
viability of those strains was described in the form of log CFU/ml (fig.
1) where the viability of isolates 2, 2.5 and 3 at pH indicated their good
tolerance potency to acidic conditions [17, 25]. Further, the same three
strains showed the viability in the form of log CFU/ml at high bile salt
concentration of 0.3%, 0.6% and 1% (w/v) till 2 h that indicated the
strains can survive at high bile salt concentration (fig. 2). ANOVA test
revealed that a highly significant variation of log CFU/ml values was
observed among all the isolates (P<0.05).

9.2

8.8

N 1

5o | ok : '
8.4

8.2 e i

p

7.8

7.6

74 + —r— —— o ! —

pH2(0h) pH2{(2h}  pH2.5(0h) pH2.5(2h) pH3(0h) pH3(2h)
pH

Log CFU/mI

=DM 71
EDM 73
“DM 69

Fig. 1: Acid tolerance capability of isolated Lactobacillus:
viability (log CFU/ml) of all 3 probiotic strains (DM71, DM73
and DM69) with respect to pH2-3 till 2 h. The results are the

means of 3 independent experiments and the bars correspond
to standard deviations (P<0.05)
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Fig. 2: Bile salt tolerance test: viability (log CFU/ml) of probiotic
strains (DM71, DM73 and DM69) with respect to various bile
salt concentrations (0.35, 0.6% and 1%). The results are the

means of 3 independent experiments and the bars correspond
to standard deviations (P<0.05)

B. Bile salt hydrolase (BSH)

BSH activity by a probiotic bacterium may be desirable since it
increases the intestinal survival and persistence of producing
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strains. BSH activity is a relevant property for probiotic strains to
survive the toxicity of conjugated bile salts in the duodenum [24].
Among all strains, the growth of DM69 along with a zone of salt
precipitation around the colonies at the concentration of 5% could
be observed on plates supplemented with sodium cholate. It
suggested that the strain produced Bsh activity specific to bile salt
(sodium cholate) hydrolysis [27, 29]

C. Resistance to gastrointestinal conditions

Highly potent probiotic strains would have the ability to resist
gastrointestinal fluid and should able to grow in the proximal small
intestine in the presence of pancreatin and bile salts (0.15-0.30%).
Exposure to gastric and intestinal fluids is the main environmental
stress that decreases the viability of ingested probiotics [17]. The
survival responses of the strains, after 2 h of exposure to
gastrointestinal condition, only DM 69 and DM 71 showed their
viability. In this study, strain DM 69 retained high viability during
simulated artificial gastric juice (pH 3.0) transit for 90 min and
duodenum juice (pH 8.0). The viability of this strain was described
in form of log CFU/ml. The initial log (CFU/ml) was which 8.1 which
decreased to 7.96 after exposing to gastrointestinal juice for 2 h.

D. Growth in the presence of lysozyme

Exposure to internal fluids consisting of lysozyme is the main
environmental stress that decreases the viability of ingested
probiotics. Furthermore, only DM 69 exhibited survivor counts still
higher than 8 log CFU/ml after lysozyme treatment for 120 min. A
high resistance to presence of lysozyme (8.36 log CFU/ml after 120
min) mainly determined its survival capability in GI tract.

Analysis of antagonist effect of probiotic strains

The present investigation also highlights the antipathogenic effect of
DM 69 against Gram-positive and Gram-negative bacteria. Out of all
three probiotic strains, the whole cell of DM69 and its cell-free
supernatant had antagonistic property towards Bacillus cereus ATCC
10702, Staphylococcus aureus subsp. aureus ATCC 29213,
Staphylococcus aureus MTCC 902, Pseudomonas aeruginosa MTCC
741 and Klebsiella pneumonia MTCC 109. It was mainly indicated the
presence of an extracellular antimicrobial compound in potent
probiotic DM69. The diameter of inhibition zones in well diffusion
method was greater than 10 mm (fig. 3, 4). This result was in
agreement with several previous studies [15]. ANOVA test revealed
that a highly significant variation of the zone of inhibition values was
observed among all the isolates (P<0.05) against pathogens.
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Fig. 3: Zones of inhibition shown by both whole cell (c) DM69
and its CFS (s) against several pathogens. The results are the
means of 3 independent experiments and the bars correspond
to standard deviations (P<0.05)

Molecular identification and biochemical characterization

After a couple of screening, DM69 was considered as a potent
probiotic Lactobacillus strain (also safe for consumption) along with
its antimicrobial activity against various pathogens. Finally, it has
been identified in molecular level by 16S rDNA sequencing. All the
top hits in the BLAST search revealed the highest sequence identity
with the L. plantarum with sequence coverage of 99%. The 16S rRNA
sequence has been deposited in the Genbank database and got an
Accession no KT716348 from NCBI. Again, it was for the
characterized by analyzing its sugar utilization pattern. DM69 has
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proven to utilize all sugars such as glucose, lactose, xylose, maltose,
fructose, dextrose, galactose, riffinose, trehalose, melibiose, sucrose,
arabinose, mannose, sorbitol, mannitol and arabitol. Gas occurrence
in Durham tubes was observed during 5 d which is the evidence for
CO2 production from glucose. Strain DM 69 gave the bright yellow
which was accepted that they cannot produce ammonia from
arginine. Again, it showed negative results in citrate and MR-VP test
while positive for nitrate and indole test.

Fig. 4: Zone of inhibitions of DM 69 whole cell (c) and
supernatant (s) against pathogens

Effect of physiological parameters for optimal growth of DM69

In the present study, it could be concluded that the potent probiotic
antimicrobial isolate (DM69) was able to grow at 30 and 37 °C
where mild growth was observed at 44 °C in MRS broth. The
optimum pH for growth of DM69 was obtained at pH range of 5.5
and 6.5 while growth has not found at very high and low pH. In the
case of various concentrations of NaCl tested from 1-6%, the high
level of growth was found between 1 to 2% where mild growth was
observed at 3%. Again, the minimum growth in the presence of 4%
NaCl indicated that the growth of DM69 decrease with increasing
salt concentration. Regarding time effect, an exponential growth was
observed till 18 h after which stationary stage was measured till 42
h and later cell decline was found (fig. 4) [22].

Characteristics of the crude antimicrobial compound

The antimicrobial substance produced by DM 69 was considered to
be heat stable, as there was no reduction in activity after heat
treatment from 60 to 100 °C for 45 min. the highest antibacterial
activity was exhibited in an acidic pH range of 2-8, while
inactivation occurred at pH 9 and 10. The inhibitory substance
containing CFS was tested for its sensitivity to various enzymes. It
was clear from the experiments that antimicrobial activity was lost
or unstable after treatment with pepsin while found to active in the
presence of a-amylase, lipase and lysozyme [23, 24].

DISCUSSION

Traditional fermented foods are one of the rich sources for isolation
of Lactobacillus strains. In recent years many literatures have been
emphasized on isolation, characterization of Lactobacillus strains
from traditional fermented foods [17, 25]. Mostly yogurt is a
potential source of bioavailable vitamin, minerals with less lactose
and galactose than milk [29]. Consumption of yogurt may modulate
the immune response in the elderly. These health benefits have been
linked to the presence of live bacteria [30]. In the present work,
Lactobacillus strains were isolated from fermented dairy products
(yogurt prepared from buffalo milk) and were screened to identify a
new potential probiotic and antipathogenic strain. The probiotic
isolate exhibited the highest antibacterial activity chosen for its
further characterization and analysis. The potent probiotic
Lactobacillus DM69 was identified as Lactobacillus plantarum by
standard biochemical and molecular typing methods. In a similar
way, several Lactobacillus plantarum and Lactobacillus paracasei
were isolated from buffalo milk as well as Sudanese fermented
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camel’s milk product Garris [17, 31]. The Joint FAO/WHO Working
party Report in 2002 [5] suggested that microbes should have a
minimum set of characteristics that could predict probiotic
potential. Highly potent probiotic strains would have the ability to
resist passage through the stomach in the presence of acid (pH
ranges from 1.5 to 3), pepsin and lysozyme, and the ability to grow
in the proximal small intestine in the presence of pancreatin and bile
salts (0.15-0.30%). Exposure to gastric and intestinal fluids is the
main environmental stress that decreases the viability of ingested
probiotics [32, 33]. It has been already experimentally proved that
the food transit time through the human stomach is about 90 min.
Therefore, potential probiotic strains must be surviving harsh
physicochemical environment up to 90 min [34]. During a
preliminary subtractive screening, though all strains were found
with good probiotic properties, the maximum viability was recorded
for DM 69 (approximately 8) in low pH and bile salt concentration.
Several studies have also shown similar findings with L. plantarum
strains, which could tolerate low (pH 1.5-3.0), high bile salt
concentration (up to 1%) along with in vitro resistance to gastric
juice. BSH activity is a relevant property for probiotic strains to
survive the toxicity of conjugated bile salts in the duodenum [23].

In our study, DM 69 was able to grow in the presence of conjugated
bile salts after 48 h of incubation. It suggested that the strain
produced BSH activity specific to bile salt (sodium cholate)
hydrolysis. A similar result was also observed by Pisano et al. 2014
[27] and Anas et al. (2014) [28] where they found deposition of
sodium cholate indicating a positive result for BSH activity. The
present investigation also highlights the antipathogenic effect of DM
69 against Gram-positive and Gram-negative bacteria such as
Bacillus cereus ATCC 10702, Staphylococcus aureus subsp. aureus
ATCC 29213, Staphylococcus aureus MTCC 902, Pseudomonas
aeruginosa MTCC 741, Klebsiela pneumonia MTCC 109. The
diameters of inhibition zones observed in well diffusion method
were greater than 10 mm. These results indicate that the
Lactobacillus species are capable of synthesizing substances
inhibiting the growth of pathogenic bacteria. The same antimicrobial
study was observed in previous researchers [17, 19] where
Lactobacillus species were found to be effective against many gram-
positive and negative pathogens. Various physicochemical factors
seemed to affect the production as well as the activity of the
antimicrobial compound. The antimicrobial substance produced by
the tested isolate remained fully stable after heat treatment from 60
to 100 °C for 45 min. Though, such inhibitory substance obtained
from lactobacilli are relatively heat stable and relatively active under
acidic conditions with promising inhibitory spectra of antimicrobial
activities but heat stability and activity at lower pH values (pH 5 and
below)of bacteriocins produced by Lactobacillus spp has been well
established [21, 22]. The completely inactivated inhibitory activity
was found in well diffusion assay while CFS treated with pepsin
while found to active in the presence of a-amylase, lipase, and
lysozyme. As a result of our research work, it could be noticed that
the strain of Lactobacillus plantarum (DM 69) can be considered as a
new probiotic strain along with a strong antipathogenic property
against severing disease causing agents.

CONCLUSION

The use of probiotics for disease control in human is an area of
interest in this study. Here, a Lactobacillus plantarum strain isolated
from Indian dairy products possesses several good characteristics
that make it suitable for use with various probiotic products. It also
exhibited broad antimicrobial spectrum against pathogenic bacteria
which may possible to conceptualize the use such strains over the
antibiotics. From the present investigation on probiotics, it was
concluded that buffalo milk probiotics and their antipathogenic live
bacteria can be used for oral therapy and as prophylactic to prevent
the enteric infections such as diarrhea, gastroenteritis, dysentery,
urinary tract infections, food poisoning, typhoid, irritable bowel
syndrome etc. Probiotics Lactobacillus DM 69 strain can be used an
adjuvant or alternative therapy in gastrointestinal disorders as they
are considered effective on human health.
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