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Probiotics are commonly consumed as part of fermented foods 
with specially added active live cultures, such as in yoghurt, soy 
yoghurt, or as dietary supplements [1]. The definition of 
probiotics is ‘live microorganisms that, when administered in 
adequate amounts, confer a health benefit on the host’ [2,3]. 
Probiotics have been attributed to various benefits such as 
antimutagenic and anticarcinogenic properties, antiinfection 
properties, immune system stimulation, serum cholesterol 
reduction, alleviation of lactose intolerance and nutritional 
enhancement [4].  
Several requirements have to be fulfilled by strains to be an 
effective Probiotic. The microbes must survive through the 
gastrointestinal tract that is they should survive both in the 
stomach and bile acid and should have antimicrobial activities 
against pathogens [5,6]. Strains should be safe, with minimal 
possibilities for antibiotic resistance transfer. Probiotic strains 
should be stable during the gastrointestinal passage (resistance to 
low pH and bile acids) and also in the product (resistance to 
oxygen and technological process), and they should maintain good 
viability and functionality during storage. It is required that 
probiotics survive in the gastrointestinal microbial ecosystem; 
adherence to the gut epithelium would enhance their survival 
ability [7]. 
The most known probiotic microorganisms are bacteria belonging 
to the Bifidobacterium genera [8]. Bifidobacterium is one of the 
most used probiotic microorganisms in the food industry due to its 
health-enhancing benefits [9]. One of the largest bacterial 
populations of the human gastrointestinal tract (GIT) is that 

formed by bifidobacteria. GIT-associated microorganisms play a 
pivotal role in health by maintaining a well-balanced intestinal 
microbiota [10]. The ability of bifidobacteria to exert beneficial 
effects on human health is a species- and strain-specific feature 
[9].  
The Bifidobacterium species that inhabit the human intestinal 
tract are rather distinct from those that inhibit the intestines of 
animals [11]. They suppress harmful bacteria by controlling the 
pH of the large intestine through the production of lactic and 
acetic acids [12]. Bifidobacterium spp. of human origin can utilize 
fructose, galactose and lactose. They are the main saccharolytic 
bacteria found in the human colon and can utilize non-digestible 
oligosaccharides in the colon to produce acetic acid as well as 
lactic acid in the ratio of 3:2 through a unique fructose-6-
phosphate phosphoketolase pathway [13]. 
Different species of bifidobacteria may exhibit various health 
benefits, such as regulation of intestinal microbial homeostasis, 
repression of carcinogenic enzymatic activities within the 
microbiota, production of vitamins, and the bioconversion of 
several dietary compounds into bioactive molecules [14]. 
The isolation of bifidobacteria as a potential probiotic culture, 
the antimicrobial agent is promising in a wide range of 
biotechnological and biomedical applications. These probiotics 
are potentially used as microbial culture in food systems due to 
their safety aspects and various functional attributes [15]. 
Bifidobacteria exhibited tremendous biotechnological and 
functional attributes including the ability to survive in harsh 
gastrointestinal conditions that seem to vary among different 
strains of Bifidobacterium due to phenotypic and genotypic 
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variations within the species [16]. Thus, this study aims to isolate 
and characterise bifidobacteria from cow’s milk and study their 
probiotic proprieties in vitro. 
2. Materials and Methods 
Isolation of Bifidobacteria 
The Bifidobacteria spp was isolated from cow’s milk by serial 
dilution from 10-1 to 10-6. From each dilution, 0.1 mL was spread 
onto Bifidobacterium agar and incubated at 32°C for 48 hours in 
anaerobic conditions. Colonies with typical LAB traits were 
selected, purified in MRS broth, and examined microscopically for 
morphology. Confirmed lactic acid bacteria colonies were then 
subjected to further identification steps [17]. Isolated colonies 
were routinely propagated in MRS broth. Further identification 

was done using classic microbiology tests, including Gram‑staining 
for detecting morphology and catalase test. The probiotic 
characterisation, including tolerance to pH, tolerance to bile salts 
and tolerance to NaCl concentration of the isolate, was 
determined. 
Tolerance to pH 
Tolerance to low pH was determined by using broth assay. 40μl 
(2%) activated overnight culture of the isolates were incubated in 
2 ml of MRS-Cys broth in triplicate which was adjusted to pH 2, 4, 
5 and 7 with 1N HCl or 1N NaOH. The inoculated tubes were 
incubated for 48 to 72 hours at 37°C, and the tubes were observed 
for turbidity. The cultures which showed turbidity were monitored 
by determination of optical density at 600 nm in the UV-Vis 
spectrophotometer [18]. 
Tolerance to Bile salts 
Bile plays an important role in the survival of bacteria in the small 
intestine. Food remains in the small intestine for around 4 hours 
till it gets absorbed. The isolated strain was screened for survival 
in bile concentrations. Cultures were inoculated into 10 ml MRS 
broth in test tubes and incubated at 370C overnight in anaerobic 
conditions. 100μl of active culture was inoculated into fresh MRS 
broth tubes with pH 6.5 containing 0.3% bile. The bacterial growth 
was measured at 600nm OD spectrophotometrically for 0, 3 hrs, 6 
hrs, 24 hrs and 48 hrs [19]. 
Tolerance to NaCl 
The tolerance of isolated culture against different NaCl 
concentrations was recorded by inoculating the pure culture 
isolates in MRS broth having 2.0, 3.0, 4.0, 6.0 and 8% (w/v) sodium 
chloride. After 48 h of incubation at 37°C, broths were examined 
for growth and results were recorded for OD value at 620 nm OD 
spectrophotometrically. 
Identification of the isolated strain 
The genomic DNA extraction from isolated and purified strains was 
the first step in the molecular identification of lactic acid bacteria 
strains. It was extracted in accordance with the DNA extraction 
kit. Once the DNA had been extracted, the specific genes of each 
bacterial species were analysed using Polymerase Chain Reaction 
(PCR). Simplex PCR amplification was carried out using primers 
targeting genes coding for 16s rRNAs. The PCR conditions were 
initial denaturation at 95°C for 1min, followed by 28 cycles 
consisting of denaturation at 95°C for 1min, hybridisation at 55°C 
for 30s, extension at 72°C for 30s and a final extension step for 2 

min at 72°C. Then, the sequence homology was analysed by 
comparative studies using “The National Centre for Biotechnology 
Information (NCBI) and Basic Local Alignment Search Tool 
(BLAST)”. 
Antibiotic Susceptibility Test 
The antibiotics susceptibility of the isolate was evaluated against 
antibiotics (Himedia, Mumbai) ciprofloxacin (8μg), ceftazidime 
(10μg), ampicillin (10μg), penicillin (10μg), amoxiclav (10μg), 
vancomycin (30μg), amikacin (10μg), methicillin (5μg), 
chloramphenicol (30μg) and cefozolin (30μg) using disk diffusion 
method by the Kirby-Bauer method (1966). After Incubation for 48 
hr at 37oC, the inhibition zone diameter was measured by using 
the Hi-media zone scale. The results were expressed as sensitive 
(S), intermediate (I) and resistant (R) according to the National 
Committee for Clinical Laboratory Standards, NCCLS [20]. 
Antimicrobial activity test 
The antimicrobial activity of the isolated strain against the test 
pathogens namely Escherichia coli, Staphylococcus aureus, 
Pseudomonas aeruginosa, and Bacillus cereus was determined 
using the agar well diffusion method The diameters of inhibition 
zones were measured and recorded after incubating at 37°C for 
24 h under anaerobic conditions. The isolated strain B.longum was 
inoculated to MRS broth and incubated for 24 h at 37°C. Fresh 
cultures of the four targeted pathogens (100 μl, 10 -7 CFU/mL) 
were coated on each Muller Hinton agar plate and dried. Bacterial 
cell extracts were prepared using ethyl acetate. Well of 5 mm 
diameter were made on plates and filled with 100 μl of cell-free 
supernatant (CFS) obtained from centrifugation of LAB cultures at 
4500 rpm/min for 10 min. A sterile glass dropper was used to 
punch wells each on four MHA plates inoculated with test strains, 
in which 40 μl of supernatant from the sample was loaded into the 
wells. The plates were then incubated at 37 ℃ for 24 hours. The 
antibacterial activity was indicated by the density of bacterial 
growth around the discs [21]. 
3. Results and Discussion 
In this study, the presence of Bifidobacteria in cow milk was 
investigated. Colonies were obtained from milk samples in 
Bifidobacteria agar plates. The colony counts ranged from 2.5x10-

7 to 2.9 x10-7. The isolates of Bifidobacterium in the present study 
were found to be Gram-positive and branched rods that occur 
singly or in chains or clumps, as shown in Figure 1. The colonies of 
Bifidobacterium were found in round and off-white colonies on 
modified MRS agar plates. The isolate showed the catalase test 
negative. Subsequently, the isolate was inoculated by streak 
plates on Bifidobacterium agar and was incubated anaerobically. 
In this context, Yasmin et al. [22] reported that Bifidobacterium 
isolated from camel milk formed white to off-white, shiny, round 
colonies on agar plates. Similar to the present study, the 
Bifidobacterium species were characterised as Gram-positive, 
rod-shaped (V or Y), catalase-negative, non-motile, and non-
spore-forming, consistent with observations by Milani et al. [23]. 
Further, the probiotic characterisation, such as tolerance to pH, 
bile salts and NaCl, was observed for the isolate. 
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Figure 1: Colony culture of the isolated strain 

The 16sRNA gene sequence-based phylogenetic tree revealed that 
the strain in the present study belonged to Bifidobacterium with 
more similarity to other strains within the genus, which was 
identified as Bifidobacterium longum subsp infantis (The 

Genebank accession number is ON817279). The strain showed 98% 
similarity with Bifidobacterium longum. Thus, the isolate was 
named Bifidobacterium longum DIRAD1. The phylogenetic tree 
was constructed by Mega5 software and shown in Figure 2. 

 
 

Figure 2: The phylogenetic tree construction of Bifidobacterium longum strain (Mega5 software) 
Tolerance to pH 
The mean residence time of food in the stomach is approximately 
3 hours. The impact of acidic conditions on bacterial growth at pH 
levels of 2.0, 5.0, and 7.0 was assessed, as shown in Figure 3. In 
this study, the Bifidobacterium longum strain demonstrated the 
ability to survive at pH 2 after 24 hours of incubation. This 
indicates the strain's high tolerance to the acidic conditions 
typically encountered in the stomach. Maximum growth was 

observed by measuring the bacterial density of the isolate at pH 5 
and 7, which are more neutral conditions similar to the small 
intestine and colon, where Bifidobacterium species naturally 
thrive. The ability of probiotics to survive, in adequate numbers, 
after being subjected to gastric acidity (low pH) and intestine 
condition (bile salts) is important to be used in the food industry 
[24]. 
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Figure 3: Bifidobacterium longum- Tolerance to pH 

Tolerance to NaCl 
In this study, the isolated probiotic demonstrated the ability to 
grow at NaCl concentrations ranging from 1% to 5%, with growth 
gradually increasing as NaCl concentration rose. Interestingly, 
growth increased progressively with rising NaCl concentrations 
within this range. This characteristic could be advantageous for 
the strain's survival in various environments, including food 
matrices with varying salt content and certain regions of the 

gastrointestinal tract. Dairy et al (2016) discuss the effects of NaCl 
reduction and substitution with KCl on B. longum This finding 
aligns with Rahman et al. [9], who reported that lactic acid 
bacteria could grow at NaCl concentrations from 1% to 6%. 
Similarly, Nannu and Chandru [25] observed good growth of 
Bifidobacterium longum at NaCl concentrations between 2% and 
6%, supporting the results of the present study. 

 

 
 

Figure 4: Shows Bifidobacterium longum- Tolerance to NaCl 
Tolerance to Bile salts 
Probiotic bacteria should be able to resist inhibitory factors in the 
gastrointestinal tract, such as acid and bile salts. The isolate was 
tested for its capacity to tolerate bile salt, which showed the 
ability to grow at 0.3% of bile salt concentrations. The optical 

density was measured by spectrophotometer after 2h, 3h, 6h, 24h 
and 48hrs intermission. Their ability to tolerate bile salt is shown 
in Figure 5. Delgado et al. [26] also showed that all isolates grew 
in the presence of 0.25% to 2% bile salt concentration, including 
one-third of B.longum isolates. 
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Figure 5: Tolerance against bile salts (0.3%) concentration- OD 620 nm values 

Antibiotic susceptibility profile 
The antibiotic susceptibility of the isolated strain was 
documented by using different antibiotics. The result presented 
in Table 1 is that the strain was resistant to Ciprofloxacin, 
vancomycin, cefazolin, and methicillin. Sensitive to Amoxyclav, 
amikacin, ceftazidime, penicillin, ampicillin and 
chloramphenicol. As far as safety is concerned, the isolates should 
have the ability to resist commonly used antibiotics. In line with 
the result, Mahmoudi et al. (2020) [AB] also showed that many 
strains are very susceptible to chloramphenicol, penicillin, 
ampicillin, erythromycin and resistant to kanamycin, vancomycin 
and streptomycin. Bifidobacterium is susceptible to antibiotics 
and can be consumed safely after antibiotic therapy for 
maintaining the balance of gut microflora. 
Antibacterial activity 
Antimicrobial activity is a crucial criterion for selecting starter 
and probiotic cultures, as these organisms serve as natural 
antagonists to potentially harmful bacteria. The results of the 
antibacterial activity, presented in Figure 6 were observed as 
halos of growth inhibition on agar plates, produced by the isolate 
against indicator pathogens. Antibacterial activity was confirmed 

when no growth or haziness was observed around the disc, 
indicating a reduced density of test strains. Conversely, the 
presence of growth around the disc indicated the absence of 
antibacterial activity. 
The isolate demonstrated strong antimicrobial activity against 
Escherichia coli, Staphylococcus aureus, Pseudomonas 
aeruginosa, and Bacillus cereus, with inhibition zones exceeding 
6 mm. The inhibitory properties of the isolate are likely attributed 
to the production of antimicrobial compounds. Among the 
pathogens tested, E. coli and Salmonella typhimurium were the 
most sensitive, whereas S. aureus was the most resistant to the 
isolate. 
These findings are consistent with the study by Elobaid et al. [28], 
which reported that isolates 3C, 3D, and 3E exhibited 
antibacterial activity against S. aureus and E. coli using the agar 
well diffusion method. However, isolate 3D showed no inhibitory 
activity against P. aeruginosa, and none of the isolates inhibited 
Klebsiella pneumoniae. Other studies, such as Mjalawi et al [21], 
suggest that the antibacterial activity of Bifidobacterium spp. is 
linked to antimicrobial compounds released in their supernatants. 

 
 
 
 

 
 
 
Figure 6 – Antibacterial activity of Bifidobacterium longum against food-borne pathogens  

This study demonstrates the promising probiotic potential of a 
Bifidobacterium longum strain isolated from cow’s milk. The 
strain exhibited remarkable tolerance to various conditions, 
including survival at pH 2, growth in NaCl concentrations up to 5%, 
and resistance to bile salts. The observed increase in growth with 
rising NaCl concentrations suggests a unique adaptability to saline 
environments, potentially advantageous for survival in various 
food matrices and within the gastrointestinal tract. These 
findings, combined with the strain's previously demonstrated 
antagonistic activity against several pathogens, highlight its 
potential for application in food products and as a probiotic 
supplement.  
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