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Quorum sensing (QS) is a bacterial communication mechanism that regulates gene
expression in response to population density through signaling molecules such as
acyl homoserine lactones (AHLs). Disruption of this process, known as quorum
quenching (QQ), offers a promising approach to control bacterial biofilm formation,
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which is a major concern in milk storage and dairy processing systems. The present
study aimed to isolate and characterize lactic acid bacteria (LAB) from various dairy
products and evaluate their ability to interfere with QS in Chromobacterium
violaceum, a biosensor organism used for detecting AHLs. Several LAB isolates
exhibited strong QQ activity, as evidenced by a reduction in violacein pigment
production and the appearance of inhibition zones in soft agar and disc diffusion

. assays. Phylogenetic analysis based on 16S rRNA gene sequences identified
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these isolates as Lactobacillus spp. The observed QS inhibition indicates that
these LAB strains can disrupt AHL-mediated communication, confirming their potential
as quorum-quenching agents. This study highlights the novel application of
naturally occurring LAB as eco-friendly biocontrol organisms capable of mitigating
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QS-regulated biofilm formation. Such LAB-based approaches could contribute to
improving food hygiene, extending the shelf life of dairy products and enhancing
overall safety in dairy industry environments.
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UorUM sensing (QS) is a mechanism used by

many bacteria to communicate and coordinate
their collective behavior through small signaling
molecules known as autoinducers (AI). As the
bacterial population grows, the concentration of these
molecules increases and once a threshold level is
reached, QS triggers the expression of genes
responsible for virulence, biofilm formation and other
physiological processes associated with infection and
spoilage.

Quorum quenching (QQ) refers to the disruption of
this signaling process by degrading or interfering with
the Al molecules, thereby preventing the bacteria from
communicating and expressing virulence factors. QQ

can effectively reduce the production of harmful
metabolites and biofilms, rendering bacteria less
pathogenic (Smith et al., 2004). Quorum sensing
inhibition by QQ bacteria occurs primarily through
enzymes capable of degrading QS signaling
molecules, such as lactonases, acylases, or
oxidoreductases (Sowmiya et al., 2022).

Lactobacillus is a genus of lactic acid bacteria (LAB)
widely used in fermented food production and
probiotic formulations. These bacteria exhibit several
beneficial effects, including the production of
antimicrobial compounds, enhancement of digestion
and maintenance of gut microbial balance. Certain
Lactobacillus species, such as L. plantarum and
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L. fermentum, have been reported to exhibit QQ
activity by producing enzymes that degrade acyl
homoserine lactones (AHLSs), the signaling molecules
involved in QS (Prazdnova et al., 2022).

Dairy-based LAB are particularly promising
candidates for QQ research due to their Generally
Recognized As Safe (GRAS) status, natural presence
in food systems and ability to survive under diverse
environmental conditions. Unlike environmental or
pathogenic isolates, LAB from fermented dairy
products are already well-adapted to food matrices,
making them ideal for potential applications in
biocontrol and food preservation. Several studies from
different regions have demonstrated QQ activity in
LAB, highlighting their global potential in mitigating
QS-mediated spoilage and biofilm formation in food
environments (Salman et al., 2023).

Therefore, the present investigation was carried out
to isolate and characterize LAB from different dairy
products and to evaluate their quorum quenching
activity using the biosensor strain Chromobacterium
violaceum.

MATERIAL AND METHODS

Samples such as raw milk, curd, cheese, yoghurt and
buttermilk were collected from locations in the
vicinity of GKVK, Bengaluru.

Isolation of Lactic Acid Bacteria from Dairy
Products

Lactobacillus Selection Broth Base (M1166) was
procured from HiMedia. This medium is
recommended for the isolation and enumeration of
Lactobacillus spp. from food and dairy samples.
Isolation of Lactobacillus spp. was carried out from
raw milk, curd, cheese, yoghurt and buttermilk. Serial
dilutions were prepared by adding 10 mL of each
sample to 90 mL of sterile distilled water, creating
dilutions from 10" to 10°". Subsequently, 0.1 mL from
the final dilution was spread onto Lactobacillus
Selection Agar plates. The inoculated plates were
incubated at 37 °C for 48 hours (Yashaswini ef al.,
2024). Following growth, morphologically distinct
colonies were subcultured and purified by streaking

onto fresh Lactobacillus Selection Agar plates using
sterile inoculating needles. These plates were then
incubated at 37 °C for 24-48 hours.

Screening of Quorum Quenching Activty
Violacein Inhibition Assay

A total of fifty-four LAB isolates were tested for their
QQ ability using a violacein inhibition assay.
Overnight-grown Chromobacterium violaceum and
bacterial isolates were adjusted to OD,, = 0.1 using
phosphate buffer. Each LAB isolate’s cell-free
supernatant was co-inoculated with C. violaceum
(0.1% each). The bioindicator strain C. violaceum
alone at 0.1 per cent served as the negative control.
All samples were incubated at 30 °C on a rotary shaker
(150 rpm) for 24-36 h. Violacein was quantified
spectrophotometrically at 585 nm and inhibition was
calculated as described by (Sowmiya et al., 2023)
using the following formula:

Violacein
inhibition =
percentage (%)

OD,,, control- OD . sample
x 100

OD585 control

Standardization of Procedure for Screening the
Bacterial Isolates for AHLase Activity

The five most efficient bacterial isolates (UAS LAB
6, UAS LAB 10, UAS LAB 14, UAS LAB 19 and
UAS LAB 33) obtained from the violacein inhibition
assay were screened for quorum-quenching activity
using the biosensor strain C. violaceum (CV). Two
screening methods were used: the soft agar diffusion
assay (McLean et al., 2004) and the disc diffusion
assay (Song et al., 2012), both to detect enzyme
activity against AHLs.

Soft Agar Diffusion Assay

This assay was performed with slight modification
from (Packialakshmi ef al., 2021). Overnight-grown
C. violaceum was plated on tryptic soy agar medium.
Wells (6 mm diameter) were bored using a sterile cork
borer, and 100 pL of cell-free supernatant from LAB
cultures was added to each well. Plates were incubated
at 30 °C for 24 h. Clear zones around the wells
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indicated degradation of the purple violacein
pigment. A heat-inactivated supernatant served as a
control to confirm that pigment inhibition
was enzyme-mediated.

Disc Diffusion Assay

Disc diffusion was performed on double-layer agar
plates. The basal layer contained LB medium with
2 per cent agar, and the top layer contained LB
medium with 0.5 per cent agar seeded with 5 per cent
C. violaceum (v/v). Cell-free supernatants of
overnight-grown LAB were obtained by
centrifugation (8000 rpm, 10 min) and filtration
through 0.2 pm membranes. Sterile 6 mm filter paper
discs were soaked in the supernatant for 30 s and
placed on the plates. Plates were incubated at 30 °C
for 24 h and anti-quorum sensing activity was
identified by the presence of clear zones around discs
(Packialakshmi et al., 2021). A heat-inactivated
supernatant served as a control to confirm that
pigment inhibition was enzyme-mediated.

Screening of the Isolates for QQ Ability

The five efficient isolates were evaluated for
anti-quorum sensing ability using the standardized
assays above. Plates were incubated at 30 °C and the
diameters of colonies and zones of clearance were
measured. Prestia aryabhattai (Accession No.
OL662868) served as the positive control. The
pigmentation loss index (PLI) and QQ efficiency (%)
were calculated as follows.

well diameter
= — x100
Zone diameter

Pigmentation loss
Index (PLI)

Total diameter - well diameter

QQ efficiency % = x 100

Total diameter
Characterization of Lactic Acid Bacterial Isolates
Morphological Characterization

The five efficient LAB isolates were examined for
colony morphology, including form, pigmentation,
elevation and margin. Cell morphology was observed
by simple staining using 48-hour-old cultures. Smears
were stained with crystal violet for one minute, rinsed,

air-dried and examined under 100X magnification
(Becking, 1974).

Gram Reaction

The five efficient lactic acid bacterial (LAB) isolates
were subjected to Gram reaction. A heat fixed bacterial
smear was first stained with a primary stain (crystal
violet), then a mordant (Gram’s Iodine), then a quick
decolorization with alcohol and finally a counter stain
(safranin). Each stain was applied, left on the smear
for a minute and then rinsed off before the next stain
was applied except safranin. The counter stain was
left for 30 sec. and washed to eliminate any remaining
colour. The stained bacterial smear was observed
under 100 X magnification (Olympus CX21iLEDFS1)
(Bartholomew and Mittwer, 1952).

Biochemical Characterization
Catalase Activity

The catalase test facilitates the detection of the enzyme
catalase in bacteria. A loop full of test cultures was
placed on a clean slide and 3 per cent hydrogen
peroxide was added. Effervescence production
indicating a positive result for the catalase test
(Dhameliya ef al., 2020).

Acid and Gas Production

The glucose broth with pH indicator (phenol red) and
along with an inverted Durham’s tube in a test tube
were sterilized and inoculated with 48 h old bacterial
isolates to observe for acid and gas production. These
tubes were incubated for two days at 32 °C to observe
a colour change from red to yellow (due to acid
production) and the appearance of bubbles in
Durham’s tube (due to gas production) (Seeley and
Vandemark, 1970).

Molecular Characterization
DNA Extraction

The genomic DNA of the bacterial isolates was
extracted by alkaline lysis method (Feliciello and
Chinali, 1993). The bacterial isolates were grown in
nutrient broth for 48 hours at 30 °C and centrifuged 3

128



Mysore J. Agric. Sci., 60 (1) : 126-137 (2026)

V. HADIL MON et al.

mL of culture at 12,000 rpm for 3 min, bacterial pellets
were obtained, pellet was resuspended in 650 pL of
extraction buffer and incubated at 65 °C for 30 min.
100 uL of 5 M potassium acetate solution was
added to the extract and allowed for precipitation of
protein and carbohydrates by placing it on ice for
15 min. The supernatant was collected by centrifuging
at 12,000 rpm for 8 min. The DNA was precipitated
by adding an equal volume of ice-cold isopropanol
and pelleted at 12,000 rpm for 5 min. The pellet
obtained was washed twice with 70 per cent ethanol,
air-dried and dissolved in 1mM TE (10:1). The
concentration of DNA was measured using UV
spectrometer at 260 /280 nm wavelength and stored
at -20 °C.

PCR Amplification of the DNA

The two primers (22 bp forward primer
5’-GGAGAGTTAGATCTTGGCTCAG-3’and 20 bp
reverse primer 5’-AAGGAGGGGATCCAGCCGCA-
3”), previously reported for amplification of 16S rRNA
gene sequences (Weisburg et al., 1991), were custom
synthesized by Sigma-Aldrich (Sigma, USA) and
diluted accordingly for PCR reactions using DNA
isolated from bacterial isolates.

The annealing temperature for primer pair was
standardized and PCR was run in 40 puL reaction
mixture containing 1X buffer with MgCl, (1.5 mM),
dNTPs (200 uM), forward and reverse primers
(0.5 uM each), Tag DNA polymerase and 2 pL
template DNA (50 ng /uL). The amplification was
carried out with an initial denaturation at 96 °C for
four minutes followed by 35 amplification cycles
consisting of 94 °C for one minute, 55 °C for 30
seconds and 72 °C for one minute and a final
extension at 72 °C for 12 min. The controls for PCR
reactions were carried out with the same primers
without providing template DNA (Yurgel et al., 2017).

Agarose Gel Electrophoresis

Agarose gel electrophoresis was performed to resolve
the amplified product using 0.8 per cent Agarose in
1X TAE bufter, 0.5 pg /mL of ethidium bromide and
loading buffer (0.25% bromophenol blue prepared in

40% sucrose). Five pL. of loading dye was added to
40 puL of PCR product and loaded to the well.
Electrophoresis was carried out at 100 V for two hours.
The gel was visualized under a UV transilluminator
and documented using a gel documentation unit
(Comeau et al., 2016).

Gel Elution

The gene JETTM Gel extraction kit (Thermo
Scientific) was used for rapid and efficient separation
of DNA fragments from agarose gel. The gel slice
containing DNA was excised using a clean razor
blade and was placed into a pre-weighed 1.5 mL tube.
An equal volume of binding buffer (100 mg gel slice:
100 pL of binding buffer) was added to the tube.
The mixture was incubated at 60 °C till the gel
slice was completely dissolved. The solubilized
gel solution was added to the Gene JETTM
purification column and centrifuged at 10,000 rpm
for 60 sec. The flow-through was discarded and the
column was placed back into the same collection
tube washed by adding 700 uL of wash buffer
by centrifugation at 10,000 rpm for 60 sec. The
tube was again centrifuged for 60 seconds to remove
the wash buffer that remained as residue. Then
purification column was placed into a clean 1.5 mL
microcentrifuge tube and added with 20 pL of elution
buffer and centrifuged at 10,000 rpm for 60 sec. The
eluted DNA was checked for its concentration using
nanodrop and got it sequenced by Barcode Bio
Sciences, Bengaluru, Karnataka. The sequence data
received from the company was analyzed for
homology.

Sequence Analysis and Homology Search

The sequence analysis and homology search sequence
results were analyzed using online software from
National Centre for Biotechnology Information
(NCBI). The sequence was aligned by CLUSTAL W
multiple sequence alignment program. A phylogenetic
tree was constructed with bootstrap support based on
a neighbor-joining analysis in MEGA11 version
11.0.13 and DARwin version 6.0.021.
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RESULTS AND DISCUSSION

Dairy samples were collected from the Zonal
Agricultural Research Station (ZARS), local
supermarkets and nearby farmers in the vicinity of
Gandhi Krishi Vignana Kendra, College of
Agriculture, University of Agricultural Sciences,
Bangalore. The samples were subjected to serial
dilution and plated on Lactobacillus Selection Agar
(HiMedia). Colonies exhibiting typical lactic acid
bacterial (LAB) morphology were transferred to
fresh LAB selective agar plates for further isolation.
A total of 54 morphologically distinct colonies were
isolated and purified for screening their quorum
quenching potential.

The quorum quenching (QQ) potential of all
54 isolates was quantitatively evaluated using the
violacein inhibition assay against Chromobacterium
violaceum (MCC 4212), a widely employed biosensor
for N-acyl homoserine lactone (AHL)-mediated
quorum sensing. Among the isolates, UAS LAB 6
exhibited the highest level of inhibition (60.15%),
followed by UAS LAB 10 (56.95%), UAS LAB 33
(54.83%), UAS LAB 19 (48.49%) and UAS LAB 15
(43.39%) (Table 1). These findings indicate notable
QQ activity, potentially attributed to the production
of quorum quenching enzymes capable of degrading
AHLs. Comparable levels of violacein inhibition
have been reported in Lactobacillus species by
Balamurugan et al. (2020), who observed over 50
per cent inhibition in L. plantarum and L. fermentum
strains isolated from fermented foods.

In contrast, isolates such as UAS LAB 38 (0.06%)
and UAS LAB 35 (0.26%) demonstrated negligible
violacein inhibition, suggesting a lack or minimal
presence of QQ activity. This variability in QQ
potential among LAB isolates has also been
reported by Kim et al. (2018), who proposed that
QQ capability is highly strain-specific and influenced
by environmental adaptation and metabolic versatility.

All experiments were performed in triplicate and
data were expressed as mean + standard deviation
(SD). Statistical analysis of the inhibition data was
carried out using one-way ANOVA followed by

TaBLE 1

Inhibition of violacein production by 54 LAB
isolates by using Chromobacterium violaceum as
a biosensor in volacein inhibition assay

Isolates code Inhibition

UAS LAB 1 0.00 £0.00 ° (0.05)
UAS LAB 2 0.09 £0.00 « (0.31)
UAS LAB 3 0.10 £0.00 ¢ (0.32)
UAS LAB 4 0.42 £0.02 © (0.70)
UASLAB S5 0.24 +£0.00 ¥ (0.51)
UAS LAB 6 0.60 £0.01 = (0.89)
UAS LAB 7 0.00 £0.00 ° (0.05)
UAS LAB 8 0.22 £0.00 ' (0.49)
UAS LAB 9 0.04 £0.00 v (0.21)
UAS LAB 10 0.57 £0.02 * (0.86)
UAS LAB 11 0.28 +0.00 ™ (0.56)
UAS LAB 12 0.03 +£0.00 ¥ (0.16)
UAS LAB 13 0.20 £0.00 ™ (0.46)
UAS LAB 14 0.04 £0.00 ¥ (0.19)
UAS LAB 15 0.43 +£0.02 ¢ (0.72)
UAS LAB 16 0.23 £0.00 * (0.50)
UAS LAB 17 0.03 £0.00 * (0.18)
UAS LAB 18 0.18 £0.00 ™ (0.44)
UAS LAB 19 0.48 +£0.02 ¢ (0.77)
UAS LAB 20 0.09 £0.00 = (0.30)
UAS LAB 21 0.02 +0.00 ** (0.16)
UAS LAB 22 0.21 +£0.01 ™ (0.47)
UAS LAB 23 0.03 £0.00 ¥ (0.16)
UAS LAB 24 0.43 £0.01 ¢ (0.72)
UAS LAB 25 0.01 £0.00 ¢ (0.10)
UAS LAB 26 0.07 £0.00 =" (0.27)
UAS LAB 27 0.02 £0.00 ® (0.13)
UAS LAB 28 0.10 £0.00 o (0.32)
UAS LAB 29 0.00 £0.00 ° (0.05)
UAS LAB 30 0.14 +£0.01 °» (0.38)
UAS LAB 31 0.07 £0.00 * (0.27)
UAS LAB 32 0.13 £0.00 » (0.37)
UAS LAB 33 0.55 £0.02 ¢ (0.83)

Continued....
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TasLE 1 Continued....

Isolates code Inhibition

UAS LAB 34 0.14 £0.00 ° (0.39)
UAS LAB 35 0.00 £0.00 ® (0.05)
UAS LAB 36 0.02 £0.00 4 (0.15)
UAS LAB 37 0.07 £0.00 = (0.27)
UAS LAB 38 0.00 £0.00 * (0.03)
UAS LAB 39 0.25 £0.00 ¥ (0.52)
UAS LAB 40 0.09 £0.00 © (0.31)
UAS LAB 41 0.04 £0.00 ¥ (0.21)
UAS LAB 42 0.23 +0.01 ¥ (0.49)
UAS LAB 43 0.03 £0.00 © (0.17)
UAS LAB 44 0.04 £0.00 ¥ (0.19)
UAS LAB 45 0.14 £0.01 ° (0.39)
UAS LAB 46 0.38 £0.01 ¢ (0.67)
UAS LAB 47 0.07 £0.00 *™ (0.27)
UAS LAB 48 0.13 £0.00 » (0.37)
UAS LAB 49 0.03 £0.00 ©¥ (0.17)
UAS LAB 50 0.07 £0.00 *™ (0.26)
UAS LAB 51 0.03 £0.00 ¥* (0.17)
UAS LAB 52 0.07 £0.00 * (0.26)
UAS LAB 53 0.07 £0.00 ™ (0.26)
UAS LAB 54 0.03 £0.00 ** (0.18)

Note : Cell values are mean = SD; Transformed mean in
parenthesis

Duncan’s multiple range test (p < 0.05) to determine
significant differences among isolates.

These findings are in agreement with earlier studies
by Wang et al. (2017) and Patel and Thakkar (2015),
who highlighted the largely unexplored potential of
traditional dairy sources for isolating bioactive
microbial strains. The five efficient QQ isolates were
further evaluated for their quorum quenching
potential using both soft agar diffusion and disc
diffusion assays, employing Chromobacterium
violaceum (MCC 4212) as the bioindicator organism
(Plate 1 and Plate 2). Data on QQ activity, including
zone of inhibition, Pigmentation Loss Index (PLI)
and overall QQ efficiency, as assessed through the
soft agar diffusion assay and disc diffusion assays,
are presented in Table 2. Among the five isolates

Plate 1 : Quorum quenching potential of LAB against Chromo
bacterium violaceum as determined by soft agar diffusion
method Positive/ Reference culture:

Prestia aryabhattai

tested, UAS LAB 6 demonstrated the highest zone
ofinhibition (1.73 + 0.03 cm), followed by UAS LAB
10 (1.63 £ 0.03 cm) and UAS LAB 15 (1.37 £ 0.05
cm). These results were benchmarked against the
reference QQ strain Prestia aryabhattai, which
exhibited a zone diameter of 1.89 & 0.05 cm.

The Pigmentation Loss Index (PLI), an indicator
of violacein pigment suppression, ranged from
0.17 to 0.24 across the tested isolates. UAS LAB 33
exhibited the highest PLI value (0.24), indicating
significant interference with AHL-mediated
signalling, whereas UAS LAB 19 showed the lowest
PLI (0.17). Quorum quenching efficiency was
greatest in UAS LAB 6 (82.65%), closely followed
by UAS LAB 10 (81.59%). All the tested isolates
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pronounced anti-quorum sensing activity. The
consistency of results across violacein inhibition,
diffusion assays and PLI values confirms the
robustness of QQ activity exhibited by the selected
LAB isolates. Further, the isolate UAS LAB 6,
which displayed the highest inhibition (60.15%)
in the violacein assay, also exhibited the largest
zone of inhibition, reinforcing its consistent and
robust QQ activity across different assay
methodologies. These findings align with
observations by Wang et al. (2017), who reported
that effective QQ strains tend to maintain activity
across multiple in vitro assay platforms. The soft
agar diffusion method enabled visualisation of
diffusible pigment inhibition surrounding the wells,
whereas the disc diffusion assay provided more
standardised and quantifiable zone measurements.
This multi-assay approach minimized false positives
arising from general growth inhibition, as confirmed
by zones showing pigment loss without microbial lysis
(Ahmad et al., 2019).

The combined use of qualitative and quantitative
bioassays enhanced result reliability by assessing
signal disruption from multiple perspectives:
inhibition zones confirmed diffusible inhibitory
compounds, while pigment suppression directly
demonstrated AHL-interference (Kim et al., 2018).

Plate 2 : Quorum quenching potential of LAB against Chromo
bacterium violaceum as determined by disc diffusion assay
Positive/ Reference culture: Prestia aryabhattai

have potential to disrupt quorum sensing mechanisms.
Similar trends were observed by Balamurugan et al.
(2020), who reported PLI values exceeding 0.5 in

Comparable methodologies have been effectively
utilised in prior studies for the isolation of lactic acid
bacteria (LAB) from milk and dairy products (Kumar

Lactobacillus fermentum, correlating with et al., 2017). The colony morphologies observed

TABLE 2
Quorum Quenching (QQ) Activity of LAB against C. violaceum
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Zone diameter Pigmentation QQ

LAB Isolates (cm) lossindex (PLI)  Efficiency (%)

UAS LAB 6 1.73 + 0.06 ° 0.17+0.01 ¢ 82.65 £ 342 ¢
S UAS LAB 10 1.63 £ 0.02 ¢ 0.18£0.01 °© 81.59 + 0.81
= UAS LAB 14 1.37 £ 0.00 ¢ 0.21 £0.00 ® 78.10 + 2.46
§ UAS LAB 19 1.40 £ 0.06 ¢ 0.21 £0.00 ® 78.57 £ 0.07
< UAS LAB 33 1.27 £ 0.02 © 0.24£0.01 ® 76.37 £ 2.20 ©
% Reference strain (Prestia aryabhattai) 1.89 + 0.07 * 0.16 £ 0.00 © 84.12 £ 2.28 @
=
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TABLE 3

Colony and cell morphological characteristics of lactic acid (LLA) bacterial isolates

Colony Morphology Cell Morphology
Isolate code
Form Pigmentation Elevation Margin Shape Arrangement

UAS LAB 6 Small circular ~ Bright white Raised Entire Rods Single
UAS LAB 10  Small circular ~ Bright white Raised Entire Rods Single
UAS LAB 15  Small circular ~ Bright white Raised Entire Rods Single
UAS LAB 19  Small circular ~ Bright white Raised Entire Rods Single
UAS LAB 33  Small circular ~ Bright white Raised Entire Rods Single

TABLE 4

Staining and biochemical characteristics

of LAB isolates

Isolate  Gram’s Catalase Acid Gas

code reaction activity production production
UAS LAB 6 + - + -
UAS LAB 10 + - + -
UAS LAB 15 + - + -
UAS LAB 19 + - + -
UAS LAB 33 + - + -

Note : ‘“+’-positive, -’—negative

circular and white are consistent with the
typical characteristics reported for Lactobacillus
species and other LAB genera (Joshi and Sharma,
2018).

Microscopic examination revealed rod-shaped
bacteria, arranged singly, aligning with the
morphological traits commonly associated with

LAB, as documented by Ahmad et al. (2019). The
observed cell morphology among isolates suggests the
presence of LAB population within the samples.
Additionally, the Gram-positive reaction and cata
lase-negative activity of the isolates further confirmed
their classification as LAB (Verma et al., 2016).

Biochemical characterization revealed inter-strain
variability in catalase activity, gas and acid
production, consistent with the observations of
Patel and Thakkar (2015). Such diversity highlights
potential differences in enzymatic systems
responsible for quorum quenching and other
probiotic properties (Lee et al., 2020).

To complement the phenotypic and functional
characterisation, molecular identification of the
top five efficient quorum quenching (QQ) LAB
isolates was carried out through 16S rRNA gene
sequencing. BLAST analysis of the resulting
sequences against the NCBI database indicated a

TABLE 5

Molecular identification of quorum quenching LAB isolates based on 16S rRNA gene sequencing

Isolate Organism .Pe.rce.ntage Accession
similarity (%) number

UAS LAB 6 Limosilactobacillus fermentum 98.83 PV687706

UAS LAB 10 Limosilactobacillus fermentum 99.60 PV687707

UAS LAB 15 Lactiplantibacillus plantarum 98.49 PV627910

UAS LAB 19 Limosilactobacillus fermentum 98.60 PV687692

UAS LAB 33 Lactiplantibacillus plantarum 98.05 PV687693
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high degree of similarity (=298%) with recognised
LAB species, thereby validating the earlier
morphological and biochemical classifications.
This molecular approach is widely regarded as a
reliable method for LAB identification and has
proven effective in differentiating even closely related
strains (Moura et al., 2020).

Using the NCBI database and the BLAST
programme, five obtained sequences were analysed
(Table 5). Nucleotide sequence alignment was
performed using the Molecular Evolutionary
Genetics Analysis tool. The aligned sequences
served as the input for constructing a phylogenetic
tree, generated using the Jukes-Cantor model with a
bootstrap value of 1000, via the Dissimilarity
Analysis and Representation for Windows software.
The resulting phylogenetic relationships are
illustrated in Fig. 1. Isolates LAB15 and LAB33

formed a distinct clade with Lactiplanti bacillus
plantarum strain NRRL B-14768, supported by a
bootstrap value of 80-100 per cent, indicating a close
genetic relationship. Similarly, isolates LABG6,
LAB10 and LAB19 grouped with Limosilacto
bacillus fermentum and Limosilactobacillus reuteri
sub sp. reuteri with high bootstrap support (75-100%).
The tree also showed close clustering of reference
species including Lactobacillus brevis, Lactobacillus
johnsonii and Lactobacillus acidophilus, confirming
the genetic diversity among QQ Lactic acid bacteria
isolates. The percentage sequence similarity between
the isolates and their closest related type strains
ranged from 97.50 to 99.80 per cent, indicating that
the isolates belong to known Lactobacillus and
Limosilactobacillus species. These associations are
consistent with previous studies that have frequently
identified these species in dairy environments with
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Lactobacillus acidophilus strain BCRCI10695

Lactobacillus delbrueckii subsp. lactis strain ATCC 12315

Fig. 1 : Phylogenetic tree showing the relationship of quorum quenching (QQ) LAB isolates with previously
reported QQ bacterial strains based on 16S rRNA gene sequences
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established quorum quenching potential (Kaur et al.,
2021 and Wang et al., 2017).

The use of DARwin 6 software enabled
high-resolution visualization of dissimilarity-based
clustering, complementing distance-based phylo-
genetic methods. Phylogenetic analysis confirmed
taxonomic identities and suggested possible
evolutionary conservation of QQ-related genes,
potentially influenced by horizontal gene transfer
(Tashiro et al., 2016).

The preliminary screening provides a basis for
subsequent molecular identification and functional
characterisation of quorum quenching activity.
Research conducted by Balamurugan et al. (2020)
demonstrated that certain strains of Lactobacillus
plantarum and Lactobacillus fermentum are capable
of disrupting quorum sensing signals in spoilage
bacteria, thereby highlighting their potential in
probiotic development and quorum quenching
applications.

Identification of potent QQ strains among
dairy-derived LAB presents new opportunities
for developing next-generation probiotics that
may inhibit QS-regulated spoilage bacteria such
as Pseudomonas spp. in dairy systems. These LAB
can potentially prevent biofilm formation, attenuate
virulence and improve the microbiological safety
of milk and dairy products even at low temperatures
(Lee et al., 2020).

The present study isolated and characterized a total
of 54 lactic acid bacteria from a variety of dairy
products and identified several strains with
notable quorum quenching (QQ) potential.
Violacein inhibition assays followed by disc
diffusion and well diffusion methods showed
that isolates UAS LAB 6, UAS LAB 10, UAS
LAB 33, UAS LAB 19 and UAS LAB 15 have
significant interference with quorum sensing
in Chromobacterium violaceum. Morphological,
biochemical and molecular characterization
further validated their identity as LAB species with
recognized bioactive properties. The ability of these

strains to disrupt AHL-mediated signaling underscores
their potential application in microbial biocontrol,
food preservation and probiotic development. This
work provides one of the first comprehensive
evaluations of dairy-derived lactic acid bacteria from
the south India for their quorum-quenching ability,
demonstrating that naturally occurring LAB from
traditional dairy sources can serve as effective, safe
and eco-friendly alternatives to chemical quorum
sensing inhibitors. The integration of functional
screening with molecular identification offers new
insight into the strain-specific basis of QQ activity in
LAB, thereby advancing understanding of their dual
role as probiotics and QQ agents. Future investigations
may focus on enzyme profiling and in vivo validation
to elucidate their mechanisms of food spoilage
inhibition and their contribution to gut health
enhancement.
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