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Abstract

Background And Aims:

In much scientific research, it has been found that an-
tagonistic activity is one of the important properties
of a probiotic bacterium to attach in the intestine to
reduce attachment of pathogenic bacteria in the intes-
tine. Lactobacillus sp., isolated from fermented dairy
products, shows a positive impact on human health.

This study was designed to study Lactobacillus sp.
isolated from fermented dairy products for their an-
tagonistic activity and probiotic potential.

Methods:

In this study, we used the Lactobacilli strain isolat-
ed from yogurt samples by a dilution plating method
and were screened for their antagonistic activities and
potential probiotics. The isolates were tested for their
growth in the presence of 0.3% bile salt and pH 2.0
and 3.0.

Result:

Out of the 52 strains, 30 strains (60%) had survival
rates above 90% after 2 h of incubation at pH values
of 2.0 or 3.0. Further screening was performed for
their growth at 0.3% bile salt. From 30 strains, only
ten strains showed tolerance to 0.3% bile salt. Two
2 Lactobacilli strains exhibited antagonistic activity.
Moreover, all eight strains were found suitable for the
potential probiotic activity, included Lactobacillus
casei MUO1, MUO02, Lactobacillus reuteri MU 113,
Bifidobacterium lactis MUSS5, Lactobacillus salivar-
us MU18, MU31, Lactobacillus plantarum MU211
3032, and Lactobacillus buchneri MU37.

Conclusion:

This study suggests that eight strains showed good
antagonistic activity and probiotic potential, which
can be used as supplements for good human health.
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Lactobacillus casei MUOI, MUQ2, Lactobacillus
reuteri MU 113, Bifidobacterium lactis MUS5, Lac-

Antagonistic Activity and Probiotic Potential of Lactobacillus sp. isolated from fermented dairy products from Majmaah



Majmaah Journal of Health Sciences ,Vol. 9, Issue 2, April - 2021, Shaban - 1442

Key Words:

Lactobacilli, Probiotic Potential, Antagonistic activi-
ty, Lactobacillus buchneri, acid-tolerant

Introduction

Lactobacilli (the species of the genus Lac-
tobacillus) are the major residents of the
vertebrate intestine, including humans.
They were found in the fermentation of
various food products made from dairy and
plants. Microorganisms that are safe and
beneficial for health are characterized as
probiotics '. Other than Lactobacillus, pro-
biotic strains that are considered beneficial
include Pediococcus, Bifidobacterium, and
Enterococcus 2. Probiotics are defined as
living microorganisms that have beneficial
effects on the host and can adjust the host
micro-ecological balance, improve intesti-
nal function, and stimulate digestion and
immune function. Lactobacillus was the
earliest discovered probiotic of the three
types of probiotics, which also include Bi-
fidobacterium and Gram-positive cocci *.
Use of probiotics dates back from the time
human civilization eating fermented food,
milk, and other products from plants and
animals, but their use for health benefits is
more in use from the last century, due to

growing awareness about the health ben-

tobacillus salivarius MUIS, MU31, Lactobacillus
plantarum MU211 3032 and Lactobacillus buchneri

MU37
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efits of probiotic bacteria*. These bacteria
not only help to maintain the gut ecosys-
tem balanced but also help in controlling
many disease conditions like inflammato-
ry bowel disease and inflammatory bowel
syndrome '

The antagonistic property of probiotic bac-
teria is an important attribute property to
be evaluated as it helps in the identifica-
tion of bacterial species that can adhere
to the intestine walls, reduce adhesion of
pathogenic bacteria. Previous research
shows the number of Lactobacilli, which
originate from dairy fermented products,
show the antagonistic property, but not
all of them are able to grow at high acidic
conditions, similar to the one found in the
human stomach and at low pH like 2.0°. To
consider any probiotic bacteria for human
consumption, it must be able to withstand
different pH and acidic conditions found
in the human gut; also, it can attach to in-
testine walls and reduce the attachment of
other food or waterborne pathogens °.
Thus, the study was designed to identify

the best potential probiotic Lactobacillus
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isolates from fermented dairy products.
The in vitro probiotic properties like bile
tolerance, acid tolerance, antagonistic ac-
tivity, and auto and co-aggregation proper-

ty of the selected strains were studied

Material and Method

Sampling

Fifty-two different fermented dairy prod-
ucts were collected from different lo-
cal markets. Isolation was done on MRS
(Man-Rogosa-Sharp) agar as per Anantha-
narayan, R ” method and incubated at 37°C
for 24 to 48 hours to apply the phenotypic
and genotypic identification®.

Acid tolerance

Acid tolerance was studied as per the
method by Chung et al.®. All isolates were
taken in a concentration of 10 pL, incubat-
ed overnight in MRS broth into 1 mL of
pH 2.0, 3.0, and 6.4 (control) MRS broths.
Culture Characters:

The streak plate method was performed to
record the culture characters, and morphol-
ogy was carried out according to Banson,
H.J°. The colonies grown on MRS agar
plates were carefully studied concerning
size, color, opacity, form rise, and margin.
Test for Bile Toleration (pH-6.1)

For a potential probiotic bacterium, toler-
ance to bile concentration is an essential
probiotic property. Only a few bacterial

strains can resist strong bile acid, which is

one of the challenges encountered by pro-
biotics'®.

Medium:

LS broth with 0.4%- 1% bile salt (Sodium
taurocholate)

Procedure:

Sodium taurocholate mixed with LS broth
in different proportions of 0.4%, 0.6%,
0.8%, and 1% dispended in test tubes. Us-
ing the loop inoculation process, the tubes
were inoculated and incubated at 37 °C for
24 hours, along with a control. The result
was recorded after 24 hours using the spec-
trophotometry method at 600 nm.
Antagonistic Activities:

To study antagonistic activity, the lacto-
bacillus strains showing good activity for
bile were grown in MRS broth at 37 °C
for 24 hours, and cell-free supernatants
were collected. Strains of E. coli, Salmo-
nella Enteritidis, and Salmonella Typh-
imurium isolated from food were incu-
bated in nutrient broth for 24 hours and
then diluted to 0.06 at 600 nm equivalent
to McFarland standard 0.5, and to mi-
crotiter plates. An equal amount of CFS
of LAB cultures was added and incubat-
ed at 37 °C for 24 hours. The growth of
pathogenic bacteria was determined us-
ing a spectrophotometer at 600 nm'.
Autoaggregation and Coaggregation:
Activities of Auto and co-aggregation were

measured using the method of Jena et al.

Antagonistic Activity and Probiotic Potential of Lactobacillus sp. isolated from fermented dairy products from Majmaah



Majmaah Journal of Health Sciences ,Vol. 9, Issue 2, April - 2021, Shaban - 1442

(2013)". For auto-aggregative ability as-

says, LAB strains cultured overnight, har-

vested, washed, and re-suspended in PBS.

OD (optical density) of each strain was

recorded at 600 nm. The selected strains

were incubated at 37 °C without agitation,

and OD readings were recorded at differ-

ent time intervals (3 and 24 hours).

The formula for calculating the percentage

of aggregation:

A% = 100X (

L Al
A0

A% =100 X (1 - At/A0)
where AQ refers to the OD 600 values at 0
hours and At refers to OD 600 values at the

indicated time points

Coaggregation assay was done by taking

equal volumes of the LAB strains with

pathogenic bacteria isolated from food,

mixed, and OD reading was taken at 600

nm. The mixed bacterial suspensions were

incubated at 37 0C, and OD values were
measured at 3 and 24 hours (12).

Statistical analysis

Statistical analyses were performed using
SPSS 14.0 software (SPSS Inc.; Chicago,
IL, USA). Significant differences among

treatments were tested by ANOVA devel-
oped by Ronald Fisher in 1923 with a level
of significance at a = 0.05. Data were ex-
pressed as Mean Values + Standard Devia-
tion (SD). All experiments were performed
in duplicate and repeated three times.
Result

Morphological and colony characteristics
Morphological and colony characteristics
of the isolated bacterial culture from fer-
mented milk products samples were car-
ried out. Five types of different bacterial
colonies with distinct morphological char-
acters were isolated.

Identification by molecular biology
method

Out of 52 strains, 38 were Gram-positive,
rod-shaped, and catalase-negative using
the conventional method of identification,
whereas, by using molecular biology tech-
nique, isolated strains were found to be
Lactobacillus casei, Lactobacillus salivar-
ius, Lactobacillus plantarum, and Lacto-
bacillus buchneri, Bifidobacterium lactis,
Lactobacillus salivarius and Lactobacillus

reuteri.

Table 1: Strains showing the highest viability (log CFU/mL) at different pH, survival percentage,
and Agitation at 600 nm of strains with a high survival rate.

Isolates Absorption | Absorption | pH 6.2* pH 3.0 Percentage | pH 2.0 Percentage
at 600 nm at 600 nm | Viable count | Viable count | survival Viable count | survival (%)
(without (with (log CFU/mL) | (log CFU/ | (%) (log CFU/
agitation) agitation) mL) mL)

L. casei MU 01 | 0.055 0.032 6.17+0.01 5.33+0.04 90 5.70+0.02 95

L. casei MU 02 | 0.058 0.044 7.98+0.08 6.51+0.10 85 6.14+0.07 90
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Isolates Absorption | Absorption | pH 6.2* pH 3.0 Percentage | pH 2.0 Percentage
at 600 nm at 600 nm | Viable count | Viable count | survival Viable count | survival (%)
(without (with (log CFU/mL) | (log CFU/ | (%) (log CFU/
agitation) agitation) mL) mL)

Lactobacillus

reuteri MU 113 | 0.088 0.078 9.08+0.01 7.80+0.01 97 7.89+0.26 95

Bifidobacterium

lactis MU85 0.097 0.076 8.97+0.01 8.07+0.02 92 8.99+0.21 95

Lactobacillus

salivarius

MU 18 0.059 0.023 9.07+0.31 8.77+0.21 96 8.47+0.09 92

Lactobacillus

salivarius

MU 31 0.087 0.061 7.46+0.04 6.26+0.14 84 5.96+0.21 78

Lactobacillus

plantarum

MU 211 0.066 0.041 8.90+0.29 7.70+0.20 86 7.20+0.11 80

Lactobacillus

buchneri MU37 | 0.037 0.024 7.26+0.02 6.96+0.12 94 5.96+0.07 81

Antagonistic Effect of Strains on Food-
borne pathogens in the presence of CFS
Antagonistic activity of strains having sur-
vival rate higher than 90 % was measured

in the presence of CFS with neutralization

using 1M HCI in Figure 1A E. coli, 1B for
Salmonella Enteritidis, and 1C for Salmo-
nella Typhimurium with and without neu-

tralization was studied.

Figure 1: Inhibition of foodborne pathogens in the presence of CFS with and without neutralization using different LAB strains

isolated from fermented milk products. A) E.coli B) Salmonella Enteritidis , and C) Salmonella Typhimurium.
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Bile salt

Bile salt concentration 0.4% -1% showed
different degrees of inhibition on eight
strains selected with more than 90% sur-
vival rate. The result obtained was analyz-
ed for bile salt tolerance using Gilliland
et al. (1984)". Two strains; Lactobacillus

reuteri MU 113 and Lactobacillus salivari-
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us MU 31, were considered to be resistant other four strains ( MU18, MUS8S5, MU37
(d< 15 min): Out of8 strains, four strains and MU211; 40<d<60) were found to be
were found to be tolerant strains (MUO1, weakly tolerant strains as shown in
MUO02, MU113, MU31; 15<d<40 min); Figure 2.

Figure 2: Bile acid tolerance (0.4% to 1.0%) of different strains at an optimum density of 600 nm.
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Autoaggregation and Coaggregation tion property of these strains with food-
activity: borne pathogens was determined at 37 0C

To measure co-aggregation activity, the at a time interval of 3 and 24 hours
strains showing the best activity in other (Table 2).

parameters are selected. The co-aggrega-

Figure 2: Bile acid tolerance (0.4% to 1.0%) of different strains at an optimum density of 600 nm.

Co-aggregation activity (%)

Strains E. coli Salmonella Enteritidis Salmonella Typhimurium

3 hour 24 hour 3 hour 24 hour 3 hour 24 hour
MUO1 | 13.6+0.4 | 42.6+£0.2 | 11.7+0.8 53.4+0.7 16.3+0.3 40.5+0.2
MU 02 7.540.4 | 30.1+0.5 10.6+0.4 44.6+0.3 11.5+0.2 33.6+0.1
MU 113 | 15.7£0.6 | 60.4+0.8 12.3+0.2 56.9+0.6 13.1+£0.3 48.9+0.3
MU31 | 11.440.5 | 46.7+0.2 13.2+0.4 44.6+0.3 12.6+0.5 38.7+£0.6

Discussion mented milk products were subjected to

The bacterial species isolated from fer- general bacteriological isolation tech-
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niques. Among the biochemical test, the
important results showed by the isolates
were catalase-negative, lactic acid pro-
duction from glucose, and heavy growth
on Tomato juice agar'. All the isolates
showed pigmentation on Tomato juice
agar, which ranges from orange to brown
color. The growth of isolates on MRS agar
plates at pH 6.5 confirmed the lactobacil-
lus sp.". For a probiotic bacterium to work
efficiently, it must have the capacity to sur-
vive in the gastrointestinal tract.

In many studies, the acid resistance for
Lactobacillus at pH 2.0 and 3.0 was stud-
ied with MRS broth. In a study on 52
strains of lactobacilli, a favorable resist-
ance at pH 2.0 was observed among 72%
of isolate'®. In the present study, more than
60% of strains showed the survival rate of
>90% at pH 3.0, whereas 62.5% of the
strains showed the survival rate of >90%
at pH 2 (Table 1). Antagonistic activity of
different LAB strains isolated from plant
and animal products showed CFS to be a
complete inhibitor without neutralization
against many foodborne pathogens ' '8,
In our study, it was found that the MU18
strain inhibited more than 60% growth of
all three foodborne pathogens with CFS
without neutralization.

In the human gut, NaCl is an inhibitory
substance that can inhibit the growth of the

microbe, so; the isolates were grown in a

medium with NaCl concentration ranging
between 0.4-1% bile concentrations > '°.
It was found that all 30 strains were able
to survive at 0.5% bile salt, but only eight
were found to be tolerant to all concentra-
tions between 0.4-1.0 percent, whereas the
rest were found to be weakly tolerant (fig-
ure 2). The highest optimum density was
shown by MU113, whereas the least OD
was recorded by MU 85.

The co-aggregation properties are another
important factor in selecting a probiotic
strain®. Most LAB strains exhibited sig-
nificant co-aggregation activity with food-
borne pathogens after 24 hours of incuba-
tion. As per the results of the present study
(Table 2), MUI113 displayed the highest
co-aggregation E.coli after 24 hours of in-
cubation, which was similar in the study
by Zhang et al. ?"-?* .

Conclusion

In conclusion, out of 52 strains, 30 strains
were selected as appropriate probiotic
potential strains, out of which eight were
found suitable for promoting hosts’ intesti-
nal health and to maintaining healthy natu-
ral micro-flora during antibiotic treatment.
Also, there is a need for an in vivo study to

verify the effectiveness of selected strains.
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