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INTRODUCTION

ABSTRACT

In the industrialized world, functional foods have become a part of an everyday diet
and are demonstrated to offer potential health benefits beyond the widely accepted
nutritional effects. Probiotics are live microorganisms that confer health benefits when
administered to the host in adequate amounts. Probiotics have been emerging as a safe
and viable alternative to antibiotics in human health, besides improved
immunomodulation and nutrient digestibility; in feeds, probiotics have shown drastic
reductions of gastrointestinal tract invading pathogens. Dairy products can be a
valuable source of value-added foods, especially when combined with a healthy diet.
These probiotic dairy foods enhance the host's oral cavity and gut flora, stimulate the
growth and catabolism of health-promoting bacteria, and improve the microbial
balance in the gut microbiota.

In order to verify the probiotic isolates' qualities, a series of tests including phenol,
acid, bile salt, and NaCl tolerance have been performed on them. Additionally,
antibiotic susceptibility and antibacterial assays were used to confirm the isolates'
potency, and hemolytic activity was used to determine the isolates' safety. The best
probiotic isolate was chosen based on the above experiments and was subjected
to molecular identification.

Keywords: Probiotic, functional foods, Immunomodulation, Gastrointestinal tract, Dairy.

Probiotics are referred to the live microorganisms that in their appropriate numbers can bring in
health benefits and avert some of the ill effects of metabolic and microbial processes in host
system.The term "probiotics" originates from the combination of latin word "pro" and Greek word
"biotikos" meaning "for life" it emphasizes their role in promoting a healthy microbial environment
in the body (Reid et al., 2003). Probiotics improve microbial balance of the digestive system,
particularly in the gastrointestinal tract these are beneficial to the body through a number of
processes, including the reduction of intestinal pH, preventing the colonization of pathogenic
microorganisms its invasion, and altering the host immune response. Probiotics have gained more
attention from researchers and consumers in recent years. A growing amount of clinical research
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on the potential benefits of probiotic bacteria in preventing and treating oral illnesses is gaining
attention (Williams, 2010 and Keller et a/.,2011). Although this highlights the potential importance
of this developing discipline, there is still more work to be done in order to standardize the term
probiotic and determine which strains of microorganisms truly meet the requirements to be
considered as probiotics (Hill et al., 2014 and Merenstein et al., 2023). Dairy products and cultured
probiotic cultures have been present since human civilization, with references found in the Bible
and Hindu literatures. These products, including leben, dahi, kefir, and koumiss, were used
medicinally before germ discovery (Kumar et al., 2015 and Shortt, 1999). In 1950s and 1960s, due
to the use of antibiotics and their adverse effects on humans and agricultural animals, there was a
surge in interest of viable microbial supplements, leading to the development of these products
which are still widely consumed until today (Fuller, 1999). The digestive system, from the oral
cavity to the anal region has an uneven distribution of bacterial microbiota, which significantly
impact various functioning like immune system development, nutrient utilization through
metabolic activities and their uptake. The digestive system's uneven distribution of bacteria
contributes to the complexity of human health (Cani and Delzenne, 2009 and Ley et a/., 2006).
Therapeutic interventions like radiation, immunosuppressive medication, and antibiotics can alter
the flora's balance in the gut and resilience is relevant to the oral microbiome, which is affected by
external factors like host behavior, habits, lifestyle, etc. Poor oral hygiene can lead to a mature
biofilm on oral surfaces, causing gingivitis, dental caries, tartar, oral ulcers, cancer, halitosis, etc.
Disease-associated microbial communities are resilient and difficult to return to health-associated
microbiota without proper treatment. To reestablish microbial equilibrium and prevent illnesses,
dairy and non-dairy probiotics can be introduced through oral supplementation. Regular
consumption of probiotic-containing food is recommended (Soccol et al., 2010 and Gupta and
Garg, 2009). Milk and its products are essential for a healthy diet due to their bioactive compounds
and essential nutrients. Consuming fermented dairy functional foods regularly provides indirect
health benefits and supports oral health by promoting a diverse range of microbes that trigger
immune responses and create biofilms to prevent pathogen growth (Chugh et a/., 2020). The oral
cavity is crucial for the entry of microorganisms associated with eating habits and natural entrants,
as it plays a significant role in food processing and digestion. Understanding the microbial
diversity and functioning in the oral cavity is essential, consuming probiotic bacteria from dairy
products or natural sources enhances value addition, restores gut/digestive flora, and preserves
epithelial barrier function, promoting gut health(Kauret al., 2022). Dairy products are widely
available with probiotic Lactobacillus and Bifidobacteria as starters. While most probiotic microbes
discovered in the past have been linked to food, recent research in microbiota has opened up new
avenues for discovering novel probiotics from non-food sources, including species that are not yet
considered to be "safe" (Zoumpopoulou et a/., 2017). Dairy foods provide an optimal environment
and substrate for probiotic bacteria, buffering them during their passage through the intestinal
tract, aiding in lactose digestion, removing toxicity, and contributing to the synthesis of essential
nutrients (Urrutia-Baca et al., 2024). Probiotics have various biological functions beyond the
gastrointestinal system, including antibacterial, antimutagenic, antigenotoxic, lactose tolerance
improvement, cancer prevention, and immunomodulation (Oelschlaeger, 2010 and Sanders, 2000).
However, in order for bacteria to be categorized as probiotic microorganisms, certain criteria need
to be fulfilled which includes assessment of their probiotic potentials. The microorganisms must
be administered in adequate amounts and be viable in the digestive system. They also need to be
genetically identified, named, and categorized in accordance with the most recent nomenclature.
Probiotics should be assessed for their pathogenicity and ability to tolerate bile concentration and
digestive acids (Collado et al., 2008).
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The aim of this study is to isolate some unique wild probiotics from the dairy source particularly
from the milking animals which have been grazed naturally in the wild environment instead of
feeding them with the commercially produced, prepackaged fodder. The samples were collected
from the remote village areas from the districts of Dharwad and Vijayapura. Collected samples
were cultured to isolate wide range of bacterial pure cultures which were then screened for
probiotic potential properties and finally identifying it with the molecular identifications for further
studies.

1. MATERIALS AND METHODS

1.1. Sample collection :

Samples were collected from milking animals that had grazed naturally (wild) and without being
fed any packaged commercial fodder in rural areas. Milk samples sourced from buffalo, goat, and
sheep were aseptically collected in the midst of the milking process in a pre-sterilized 5ml culture
vial, while the curd samples collected were traditionally homemade (Zhang et al.,, 2022). These
samples were brought to the laboratory in a thermos flask filled with ice to keep them cold for
better viability of cultures and were immediately inoculated on specific media for growth and
isolation of microorganisms for further experiments.

1.2. Isolation of pure cultures:

Microbial isolates were obtained through crowd plate technique by spreading 100pul of the
collected sample on different agar media (MRS, LURIA, NA and BHI) to get a crowd plate isolation of
microbial cultures. Distinct colonies were selectively picked and streaked on fresh media plates to
obtain pure cultures and then maintained in broth with glycerol at 4°C as stock cultures for further
use.

1.3. Microscopic observation:

The purity and morphological identification of the isolates were validated using Gram's staining
technique, in which single colony was stained according to standard protocol and examined under
oil immersion (100x). The colony morphology and microscopic characteristics were photographed
and recorded.

1.4. NaCl tolerance:

NaCl plays an important role in human physiology by being electroneutral in regulation of the
intestine physiology. The NaCl concentrations in the stomach and intestine can vary from 1% to
10%. Higher concentration of NaCl adopted probiotic isolates can very well adopt and function as
probiotics in the human gut. To determine the tolerance of the isolates against NaCl
concentrations (2%, 4%, and 8%) fresh cultures were inoculated with three concentrations of NaCl in
luria media and incubated at 37°C for 24 to 48 hrs. Only media was used as negative control
results were determined by observing the turbidity in the inoculated tubes (Rahmanet a/., 2015 and
Chakraborty and Bhowal, 2015) the incubated tubes were used to check the viability of the isolates
by inoculating them on the agar media.

1.5. Bile salt tolerance:

Tolerance to bile is one of the most important properties of probiotic microbes, it determines the
ability of these microorganisms to survive in the small intestine, and consequently the ability to
adopt help the microbe to be functional as a probiotic in the small intestine. Luria broth amended
with three different concentrations of bile salt (0.05%, 0.1% and 0.5% equating with variable
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concentrations in the small intestine) was prepared and was inoculated with the isolates to be
tested. The tubes containing the inoculated broth were incubated at 37°C for 4hrs. Afterwards, the
cultures were withdrawn from the incubator and were streaked on to fresh luria agar media plates
and kept for incubation at 37°C for 24 hrs. to check their viability after subjecting the isolates to
the bile salt concentrations (Yadav et a/., 2016).

1.6. Acid tolerance:

To understand the gastric juice adaptability of the probiotics, the need for culturing the isolates in
varying concentration of acids can determine the organism’s strong ability to adopt and function
as probiotics. The isolates were cultured in luria broth at 37°C for 24 hours. After incubation, the
broth containing the culture was centrifuged at 3700xg for 10 min at 4 °C to get a cell pellet. The
supernatant was discarded, leaving behind the pellet, which was redissolved in the fresh broth with
pH 2 concentration. This bacterial suspension was left at room temperature for 4 hours, then
streaked onto luria solid medium and incubated at 37°C for 24 hours. The plates were observed for
viable colonies of the test bacterial isolates. (Zhao et al., 2022 and Song et al., 2015).

1.7. Phenol tolerance:

This phenol tolerance is important for isolates to survive the gastrointestinal conditions, where the
gut bacteria have the ability to deaminate aromatic amino acids that are derived from dietary
proteins and may lead to formation of phenols (Yadav et al., 2016; Divisekera et al., 2019; Singhal
et al., 2019). To determine the phenol tolerance ability of the isolates, Luria broth with 0.1%, 0.2%,
0.3% and 0.4% of phenol concentration were prepared. Fresh cultures were inoculated in each
different concentration respectively and incubated at 37 °C for 24-48 hrs., uninoculated media was
used as negative control. Results were determined by observing turbidity after 24 h and 48 h and
no growth was found in negative control (Mannan et a/., 2017).

1.8. Antibiotic susceptibility test:

The safety of probiotics is coupled to their intended use as probiotics and not as an opportunistic
pathogen.The antibiotic susceptibility was tested against four antibiotics (Penicillin, Clindamycin,
Gentamycin and Erythromycin). The test organisms were spread onto Mueller Hinton agar plates
and the antibiotic discs were placed on the agar plate and incubated at 37°C for 24 hrs. The zone
was observed around the discs to which the test organism was susceptible (Beatrice et a/., 2020).

1.9. Antibacterial activity:

The isolates were tested against Gram-positive and Gram-negative pathogens namely, Bacillus
cereus ATCC 11778, Staphylococcus aureus ATCC 9144, Pseudomonas aeruginosa ATCC 8650 and
Escherichia coli ATCC 4157 respectively with well diffusion method. Mueller Hinton agar plates
were prepared, the pathogenic bacterial isolates were spread onto the plate, and after drying, wells
were made in the agar media and 100ul of the test probiotic isolates were added to the respective
wells and left to dissociate in the agar for an hour and then the plates were then incubated for 24
hrs. at 37°C and observed (Cizeikiene and Jagelaviciute, 2021 and Zeng et a/., 2020).

1.10. Hemolytic activity:

When the safety of probiotic is concerned, lack of hemolytic activity is important during the
selection of probiotic strains, because such strains are non-virulence and lack of hemolysin
ensures that virulence will not appear among the bacterial strains (FAO/WHO 2006). The hemolytic
activity of isolates was assessed using Columbia agar containing 5% sheep blood. The probiotic
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isolate was inoculated and incubated at 37°C for 48 hours. The isolates were classified based on
red blood cell lysis around the colonies, with green zones (x-hemolysis), clear zones (B-
hemolysis), and no zones (y-hemolysis) on Columbia blood agar plates. Strains with y-hemolysis
were considered safe (Yasminet a/.,, 2020 and Khushboo et al., 2023).

1.11. Molecular identification:

The selected potential probiotic isolate DGM 7 that possessed most of the probiotics functional
characteristics was identified on the basis of 16S rRNA gene sequencing. DNA was isolated from
the culture using QIAGEN DNeasy UltraClean Microbial Kit (Cat. No. / ID: 12224-50). Its quality was
evaluated on 1.0% agarose gel, a single band of high-molecular weight DNA has been observed.
Fragment of 16S rRNA gene was amplified by 16SrRNA-F and 16SrRNA-R primers. A single discrete
PCR amplicon band of 1500 bp was observed when resolved on agarose gel. The PCR amplicon was
purified to remove contaminants QIAGEN QIAquick PCR Purification Kit (Cat. No. / ID: 28104).
Forward and reverse DNA sequencing reaction of PCR amplicon was carried out with 16S-F and
16S-R primers using BDT v3.1 Cycle sequencing kit on Applied Biosystems™ MiniAmp™ Plus
Thermal cycler and analyzed on ABI 3730x| Genetic Analyzer. The obtained sequence was
compared and molecularly identified with the available nucleotide databasefrom the NCBI GenBank
using the BLAST search(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

2. RESULTS

2.1. Isolation:

The isolations were done by crowd plate technique followed by pure culturing of the isolates for
the further experiments. About fifty organisms were isolated and maintained as pure cultures on
which further tests were performed for their identification and analyzing the efficiency of them to
be utilized as a probiotic source.
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Fig. 1: Pure cultures obtained from dairy source.
2.2. Microscopic observation:
All the isolates were observed under the microscope to determine their Gram’s nature by Gram
staining method. About half of the isolates were found to be Gram-positive and other half of the
isolates were Gram-negative. The isolates were observed under 100x magnification to record the
morphology of the isolates. Only Gram-positive isolates were selected for the further study.
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Fig 2: Microscopic images of some isolates.

2.3. NaCl tolerance:

All the 26 isolates were tested against three different concentrations of NaCl (2%, 4%, and 8%).
Nearly all the isolates were found to be tolerant to 2% and 4% NaCl concentration and there were
about 14 isolates which were tolerant to 8% NaCl concentration and 12 of them were found to be
intolerant. The salt tolerant isolates were selected for further studies.

2.4. Bile salt tolerance:

The bacteria that are intended for use as probiotics must be resistant to bile salts and other
digestive system inhibitors (Pyar and Peh, 2014). For this, Luria broth containing 0.05%, 0.1% and
0.5% Bile salt concentrations were prepared to determine the bile salt tolerance ability of the
isolates. About 25 isolates were able to tolerate the 0.5% bile concentration and only 1 isolate was
intolerant to the bile salt. The tolerant isolates were subjected to further assays.

2.5. Acid tolerance (pH):

Isolates ought to remain viable and active throughout the GIT's transit, product storage, and
manufacturing processes (Ayyash et al., 2021). In order to assess this ability to withstand acidity,
luria broth with pH 2 was prepared inoculated with the isolates, and then allowed to incubate for
four hours. Viability of the isolate was assessed by streaking on newly prepared media plates.
About 15 isolates showed tolerance to the low pH and were found to be viable, whereas the
remaining 11 isolates were determined to be nonviable.

2.6. Phenol tolerance:

The chosen cultures in the current investigation were tested for phenol tolerance at various phenol
concentrations, including 0.1%, 0.2%, 0.3%, and 0.4%. the isolates were inoculated, incubated and
observed for the turbidity in the form of growth which shows the tolerance of the isolates to the
different phenolic concentrations. About 19 isolates showed tolerance to 0.3% phenol
concentration and others could not resist the phenolic concentrations and hence there was no
growth in the test-tube which shows the intolerance of the isolates.

Table 1 :Table showing the results of NaCl, bile, acid and phenol tolerance of the test isolates.
S.No. Isolate NaCl (8%) Bile (0.5%) Phenol (0.3%) Acid (pH 2)

1 M?2 + + + -
2 M 3 + + + +
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3 M5 + + + +
4 M7 + + + -
5 M17 - + + -
6 M 19 - + + -
7 M 20 + + + -
8 DGM 5 - + - -
9 DGM 6 + + + -
10 DGM 7 + + + +
11 BSM 6 - + - -
12 BSM 5a + + + +
13 BSM 5b - + - +
14 DBC 1 + + - +
15 DBC 2 + + - +
16 DBC 3 + + + -
17 DBC 5 + + + +
18 DBC 6 + + + -
19 DBC 7 - + + -
20 DBC 8 - + + +
21 DBM 1 - - + +
22 DBM 3 - + + +
23 DBM 4 - + - +
24 DBBM 2 - + - +
25 DBBM 4 - + + +
26 BCS + + + +

2.7. Antibiotic susceptibility test:

Out of 26 isolates only 10 isolates were subjected to antibiotic susceptibility testing using the agar
disc diffusion method of which the results are presented in the table 2. It was found that all the
isolates were resistant to penicillin except DBC3 and DGM5. About 7 isolates except BCS, DBC3 and
DGM6 were found to be resistant to clindamycin. Isolates M3, DBM3, DBC2, DBC5, and BSM6 were
resistant to erythromycin. All the isolates were found to be susceptible to gentamycin. Only DGM5
and DBC3 was found to be susceptible to penicillin. DGM7 was found to be resistant to penicillin
and clindamycin and was found to be susceptible to erythromycin and gentamycin.

Table 2:Data of antibiotic susceptibility showing strains.

S.no. Isolates Zone of inhibition in mm
Penicillin Clindamycin Gentamycin Erythromycin

1 BCS - 13mm 15mm 15mm
2 M3 - - 10mm -

3 DBM 3 - - 10mm -

4 DBC 2 - - 10mm -

5 DBC 3 14 mm 10 mm 12mm 14 mm
6 DBC 5 - - 10mm -

7 BSM 6 - - 13mm -

8 DGM 5 10mm - 13 mm 13 mm
9 DGM 6 - 12mm 12mm 10mm

o

DGM 7 - - 14mm 10 mm
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2.8. Antibacterial activity:

After evaluating all of the 26 isolates' positive test findings, from the previously carried out tests
were subjected for the antibacterial activity assay.The antibacterial activity was tested against
Gram-positive and Gram-negative pathogens namely, Bacillus cereus, Staphylococcus aureus,
Pseudomonas aeruginosa and Escherichia coli respectively with agar well diffusion method. Only
12 isolates (M2, DGM5, DGM6, DBBM2, DBBM4, DBM1, BCS, M3, DBM3, DBC2, BSM6, DGM7) were

Page 3482 of 15

screened and selected based on their antibacterial activity for the further assays.

Isolates DBM1, BCS, M3, DBM3, DBC2, BSM6 and DGM7 showed zone of inhibition against all the
pathogenic bacteria. M2 showed zone of inhibition against P. aeruginosa only, DGM5 and DGM6
showed zone of inhibition towards P. aeruginosa and E. col/i. DBBM2 had no zone of inhibition
against S. aureus, DBBM4 showed zone of inhibition against P. aeruginosa and B. cereus. The zone

of inhibition diameters in mm is shown in the table 3.

Fig 3: Antibioticsusceptibility and antibacterial activity of DGM7 isolate.

Table 3: Zone of inhibition (diameter in mm) of the selected isolates against the pathogenic

isolates (antibacterial activity).

S.no. Isolate Zone of inhibition in mm ((n=3) = s.d.)

P. aeruginosa E. coli B. cereus S. aureus
1 M2 10.33 + 0.57 - - -
2 DGM 5 11.66 + 0.57 12.0+ 1.0 - -
3 DCM 6 10.66 + 0.57 10.33 + 0.57 - -
4 DBBM 2 11.33 £ 0.57 11.66 + 1.15 10.33 £ 0.57 -
5 DBBM 4 11.66 + 0.57 - 12.33 + 0.57 -
6 DBM 1 11.0+ 1.0 12.33 + 0.57 13.66 + 0.57 10.33 £ 0.57
7 BCS 15.33 + 0.57 14.33 + 0.57 15.0 £ 1.0 14.0+1.0
8 M3 10.33 + 0.57 11.0+ 1.0 10.0 + 0.0 10.66 + 0.57
9 DBM 3 13.66 + 0.57 12.66 + 0.57 12.0 £ 1.0 12.33 £ 1.15
10 DBC 2 10.66 + 1.15 10.66 + 0.57 10.66 + 0.57 11.33 + 1.52
11 BSM 6 15.66 + 0.57 14.66 + 0.57 15.66 + 0.57 14.33 + 0.57
12 DCM 7 240+ 1.0 23.33 + 0.57 20.0+ 1.0 21.33 +1.52

2.9. Hemolytic activity:

Out of all the isolates, one isolate (DGM7) was selected as a probiotic based on the above
conducted assays, for which this isolate has shown positive results. The selected isolate was
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subjected to hemolytic activity to assess its safety. The isolate inoculated in the plate showed no
hemolytic activity as no zone formation was observed around the colony, which indicates the y-
hemolytic activity of the isolate. The isolates that show y-hemolysis are generally considered safe
to be used as a probiotic.

Fig 4:Hemolytic activity of DGM7 isolate.

2.10. Molecular identification:

Among all the isolates, DGM 7 possessed all the probiotic potential tests like tolerance to NaCl
(8%), bile salt (0.5%), acid (pH-2), phenol (0.3%) conducted on it. Also, showed resistant to
penicillin and clindamycin, and it possessed antibacterial activity against tested pathogenic
bacteria. It was also found that DGM7 had y-hemolysis activity which indicates its safety to be used
as a probiotic. The isolate was further confirmed through 16S rRNA gene sequence analysis. On the
basis of molecular identification, purified PCR products were sequenced and compared with the
information in the NCBI database. BLAST search disclosed that isolated bacterium as Bacillus
velezensis. which exhibited a similarity index (100.0 %) to other B. velezensis strains. Therefore,
the isolate was a strain of B. velezensis and designated as B. velezensisDGM7. The 16S rRNA
sequence was deposited to NCBI Genebank data base under the accession number PP832844.

NR 112630.1 Bacillus cereus strain NBRC 15305 16S ribosomal RNA partial sequence
37 NR 043403.1 Bacillus thuringiensis strain IAM 12077 16S ribosomal RNA partial sequence

% CP001985.1:1544-3793 Bacillus megaterium QM B1551 plasmid pBM200 complete sequence
NR 180481.1 Bacillus salipaludis strain WNO066 16S ribosomal RNA partial sequence
NR 026078.1 Pseudomonas aeruginosa strain DSM 50071 16S ribosomal RNA complete sequence
CP089530.1:601231-602724 Bacillus amyloliquefaciens strain LS1-002-014s chromosome complete genome
MH412683.1:38-1536 Bacillus sp. (in: firmicutes) strain PSUB9 16S ribosomal RNA gene partial sequence
PP832844 1 Bacillus velezensis strain DGM7 16S ribosomal RNA gene partial sequence

OP788113.1:16-1518 Bacillus sp. (in: Bacteria) strain KO2 16S ribosomal RNA gene partial sequence

%
43
|: NR 112116.2 Bacillus subtilis strain IAM 12118 16S ribosomal RNA complete sequence

37 ; , . ;
NR 075005.2 Bacillus velezensis strain FZB42 16S ribosomal RNA complete sequence

Fig 5: Phylogenetic tree of DGM7 isolate.
3. DISCUSSION:
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The selection procedures for probiotics that were employed in this study are based on in vitro
criteria that have been previously documented by the FAO/WHO committee (Joint FAO/WHO
Working Report, 2002). The process involves examining the organism's behavior in environments
similar to the GIT to select promising isolates that can endure these conditions and be further
studied for potential probiotic culture applications (Zago et al., 2011). In order to select the best
probiotic isolate with the greatest probiotic potential, a preliminary screening of the isolates based
on their probiotic potential was conducted. In our present study, NaCl tolerance, bile salt tolerance,
acid and phenol tolerance, antibiotic susceptibility, antibacterial activity, and hemolytic activity
were conducted to screen and select the best isolate to be used as a probiotic, which was further
confirmed by molecular identification.

In our present study NaCl tolerance was tested using 8% NaCl concentration, finding 14 isolates
including B. velezensis DGM7tolerant and others intolerant. This aligns with previous studies by
Liu et al. (2009) and Prabhurajeshwar and Chandrakanth (2017), which showed Lactobacillus spp.
could withstand 1-6% NaCl and showed great growth at 1-5% NaCl. Bile salt resistance is crucial
for selecting a probiotic strain for effective performance in the human gastrointestinal tract.
Bacteria must be resistant to acid and bile salt, as they travel through the acidic environment and
alkaline pH of the intestine. A bile salt concentration range of 0.15-0.5% is suggested for
probiotics Papadimitriou et al., (2015). In this study, 26 isolates showed growth at different
concentrations of bile, with 25 able to grow at 0.5% bile. This finding is consistent with previous
studies by Raisagar and Shukla (2022) and Andriani et al., (2017), where probiotic cultures like B.
subtilis and B. licheniformis showed the greatest growth at 0.3% and 0.5% bile salt concentrations.
Also, Pundir et al., (2013), reported bile salt tolerance in LAB isolates where the range was found to
be at 0.5% to 2.0% bile concentrations. Probiotics' ability to withstand acidic environments is
essential for their survival and efficacy, particularly in the harsh gastrointestinal tract. Studies have
found that probiotic strains must be able to tolerate low pH values, usually between pH 1 and pH
3, in order to survive the stomach's acidic environment and successfully colonize the gut (Raisagar
and Shukla, 2022). Lactobacillus species can thrive effectively at an acidic pH of 2-5 and can
withstand a wide pH range of 2-8 (Prabhurajeshwar and Chandrakanth, 2017). Hyronimus et al.,
(2000) stated that spore forming lactic acid producing bacteria (SFLAB) such as Bacillus species
survive in acid conditions (pH 2.5-3.0) Wang et al. (2010) study found that 11 Baci/lus strains were
acid-resistant to pH 2.5 and had survival rates of over 90%. These strains were further tested in
simulated gastric juice at pH 2.0, revealing their high survival rates.

Phenols, byproducts of colonic protein metabolism and degradation, can have harmful
consequences on the gut mucosa and suppress probiotic bacteria. Phenol tolerance is a necessary
characteristic for probiotics (Jena et a/, 2013 and Raisagar and Shukla., 2022). In our study, 19
isolates including B. velezensis DGM7 showed tolerance to 0.3% phenol concentration, while others
could not resist it. High survival rates were observed in LAB isolates like Lactobacillus brevis, L.
plantarum, and Pediococcus at 0.4% phenol concentration, decreasing with increased
concentration. They could tolerate a maximum of 0.6% phenol (Divya et a/., 2012). Previous studies
by Panda et al. (2017)have shown that Enterococcus and Bacillus isolates with phenol resistance
have a high survival rate up to 0.2% phenol, which progressively drops to less than 30% at 0.5%
phenol. Also, Dabiré et al. (2022) reported that B. dakarensisB54 showed the lowest viability
(52.90%), while B. cabrialesii F26 showed the highest survivability (88%) at a 0.4% phenol
concentration.

Probiotic strains like B. subtilis have antibacterial properties, preventing pathogenic bacteria
infection or invasion. The Bacil/lus genus produces various antimicrobial substances, including
peptide and lipopeptide antibiotics, which are effective against Gram-positive and Gram-negative
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bacteria (Ritter et a/.,, 2018). According to Panda et al. (2017), SB10 and JC13 showed antibacterial
activity against Staphylococcus aureus, Klebsiella, and E. coli, while Pseudomonas did not show any
antibacterial activity. IFM22 showed moderate antibacterial activity against S. aureus, Klebsiella,
and E. coli, with zones of 1.5 mm, 1 mm, and 0.5 mm, respectively.

Hemolytic activity analysis is regarded as a safety factor when adopting probiotic strains (Ritter et
al., 2018). Non-hemolytic strains are generally safe for hosts, while those with hemolytic activity
are pathogens. Hemolytic microorganisms disrupt red blood cells, release hemoglobin, and
produce hemolysins, which can have cytolytic effects on host cells and decrease hemoglobin
content as a Fe source (Golnari et al., 2024). Our study reveals that B. velezensis DGM7 exhibits y-
haemolysis also, Panda et al. (2017) stated, Isolates Enterococcus and Bacillus were found to be
non-haemolytic (y- haemolysis) on 5 % sheep blood agar.

Overall, the assessment of the isolates' probiotic properties in this study demonstrated their
capacity to endure challenging gastrointestinal-like environments and manifest probiotic potential.
According to our findings, the isolate identified as Bacillus valenzensis DGM7 may be a promising
probiotic whose ingestion may enable its growth in the gastrointestinal system, where it could
enhance consumers' health.

4. CONCLUSION:

Isolated Bacillus valenzensis DGM7 from dairy source (goat milk) has probiotic properties that
make them potential candidates for probiotic applications in maintaining oral health. Bacillus
valenzensis DGM7 strain showed tolerance to acid, phenol, bile and salt concentrations used in the
above studies. The strain also showed antibacterial activity against Gram-positive and Gram-
negative pathogens tested against it and showed resistance to antibiotics like penicillin and
clindamycin. The organism was confirmed to be safe for consumption as probiotics as it showed y-
hemolysis which is generally considered safe for a probiotic to be used.Bacillus valenzensis DGM7
might become a perfect probiotic system due to its probiotic potential properties. This strain being
dairy isolate thus enhances their ease of application in the human health. Further, in vivo
evaluation and safety profile studies are required to determine its real-life applications.
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