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Abstract 

This study included the isolation and diagnosis of Lactobacillus spp. Bacteria It produces an enzyme called 

lactase, which breaks down the bonds between the lactose in milk and produces lactic acid. This breakdown 

process also produces hydrogen peroxide, which limits the growth of harmful bacteria in the intestine. 

Beneficial bacteria generally have many benefits for the health of our bodies. They help treat or prevent 

stomach and vaginal candidiasis, which affects women at high rates. It is worth noting that many studies 

have previously focused their research on this matter, and the results were good, with a positive relationship 

between reducing fungal infections. Biofilm formation spending cylinder scheme disclosed variation in 

biofilm foundation, as weak biofilm formation was observed for Escherichia coli (E. coli), Salmonella spp. 

(Sal. spp.) and Bacillus cereus (B. cereus), while no biofilm formation was observed for Staphylococcus 

aureus (Staph. aureus). The results also confirmed that the one-and-a-half concentrated supernatant of 

Lactobacillus spp. Showed increased inhibitory activity, as determined by the disk diffusion method, 

against the characterized and isolated strains from some fast-food restaurants. 
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Introduction 

The species of Lactobacillus bacteria are considered the most important probiotics present in diverse 

environments, especially the Normal flora of humans, animals, and other living creatures. They are also found 

in fermented fruits and vegetables (Dempsey and Corr, 2022). These bacterial species have been used for many 

years in the food industry, dairy products, and the production of fermented foods due to their medical and 

health benefits, such as their effect on cancer tumors, immune stimulation, treatment of digestive disorders, 

and gastric ulcers. Due to the importance of these bacteria in enzyme production, bacteriocins, and 

polysaccharides, researchers have been encouraged to study their therapeutic properties and mechanisms of 

action (Sorescu et al., 2021). Many researchers have studied their effects on a large number of pathogenic 

bacterial species such as Escherichia coli, Vibrio cholera, Pseudomonas, Streptococcus, and Staphylococcus 

(Sethi, & Jain 2024); Rabetafika et al., 2023; Abedi and Hashemi, 2020). They have been employed for 

centuries in the production of a wide range of fermented products, such as fruit juices, yogurt, cheese, sausages, 

pickles, and fermented vegetables (Multari et al., 2020). When studying their physiological properties, it has 

been found that they belong to the genus Lactobacillus and family Lactobacillaceae, order Lactobacillales, 

class Bacilli, which are part of the Firmicutes phylum colonizing the human digestive tract, the Lactobacillus 

bacteria exhibit genetic variations, such as the size of the chromosome ranging from 1885 to 3308 kilobase 

pairs and the GC% content, which ranges from (32.9% to 44.4%), they are Gram-positive and non-spore-

forming, their cell shape can vary from rod-shaped to cocci, either anaerobic or tolerant to low levels of oxygen, 

they are acid-tolerant and have complex nutritional requirements (amino acids, peptides, carbohydrates, 

vitamins, fatty acid esters, and nucleic acid derivatives), they are classified based on their fermentability and 

the pathway of hexose sugars into obligately homolactic fermentation, obligately heterolactic fermentation, 

and facultatively heterofermentative fermentation (Duar et al., 2017). Important species of this genus (Sorescu 

et al., 2019; Duar et al., 2017). Based on the aforementioned information, the idea arose to investigate the 

effect of the concentrated live cell supernatant of Lactobacillus spp (de Man et al., 1960) 

Material and Methods 

Sample Collection 

Six breast milk samples in all were obtained and properly cleaned up in sterile test tubes. Ten to twenty days 

following delivery, samples were retrieved from six feeding women. Upon going to the lab, each sample was 

stored independently in hygienic plastic bags in a specific freezer container. 

Isolation and Identification 

The procedure outlined by Holt (1984) and Chowdhury et al. (2012) was used to prepare and isolate the 

specimens in question. The samples were activated by incubating their contents for 24 hours at 37°C. 

Throughout incubation, 1ml of the samples was taken out, mixed well, and added to the Mon Rugose Sharp 

broth. The mixture was then incubated for a whole day at 37°C. Using the exact same culture medium, this 

activation procedure was carried out three times. Samples were later spread-plated onto Mon Rugose Sharp 

agar and generated for 72 hours at 37°C. 

Methods  

This method is mentioned (Ramchandran and Shah, 2010). The activation was carried out by culturing the 

bacteria on reconstituted skim milk with a total solid content of 12% (Wt/Vol), sterilized by using an 

autoclave at a temperature of 121°C for 5 minutes. The milk was then cooled to a temperature of 37 to 40°C, 
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the recovered milk was inoculated with live cell starter at a 1% inoculum volume and incubated at 37°C until 

coagulation. The mixture was subsequently centrifuged using a high-speed refrigerated centrifuge (Huttich, 

Germany) at 14,000 rpm for 20 minutes. The upper portion was carefully withdrawn, and liquid was filtered 

through a 0.22μm membrane filter (Milipore). EJ-Media medium was previously prepared and used to ensure 

the purity of the cell-free supernatant by observing the presence or absence of growth after incubation at 37°C 

for 24 hours (Radford, 1976; Aween et al., 2012).                   

Pathogenic bacterial isolates 

Four pathogenic bacterial isolates were included in the study, two of which were Gram-positive, including 

Staphylococcus aureus and Bacillus cereus, and two were Gram-negative, including Salmonella spp. and 

Escherichia coli (Table 1). These isolates were specifically isolated from some fast food restaurants related 

to the study conducted by (Whitmore & Fontaine 2024); (Mohammed et al., 2022; Al-Musawi, 2022) was 

used for specific detection of inhibitory activity of concentrated live cell supernatant of Lactobacillus spp. 

Table 1. Type and number of pathogenic bacterial isolates used in this study 

Type of  Bacteria Number of isolate Gram stain Isolate from 

Staphylococcus aureus 1  

Positive 

 

 

fast food restaurants 

 

Bacillus cereus 1 

Salmonella spp. 1  

Negative Escherichia coli 1 

The evaluation of the effect of concentrated live cell supernatant of Lactobacillus spp. on Anti-

biofilm formation of pathogenic Isolates 

The Tube method with some modifications was employed to assess the effect of concentrated live cell 

supernatant of Lactobacillus spp (Mohammed et al., 2022). on anti-biofilm formation of the pathogenic isolate 

The bacterial suspensions of each isolate were prepared by culturing them individually in Brain Heart Infusion 

broth (BHI) supplemented with 1% glucose and incubating them at 37°C for 24 hours, After the incubation 

period the growth density was compared with the McFarland standard 0.5 using a 1x10⁸ cell/ml inoculum, 

then 1.5 ml of the bacterial suspension was transform with an equal volume of the prepared concentrated live 

cell supernatant of Lactobacillus spp. previously prepared in (1-3), which was concentrated 1.5 times using a 

Lyophilizer, and incubated at 37°C for 24 hours, the contents of the tubes were poured out, washed with pH 

7.2 phosphate buffer saline, then dried. The tubes were stained with 0.1% Crystal violet for three minutes, 

the excess stain was removed, and tubes were washed with deionized water. The tubes were left to dry upside 

down to observe the formation or loss of biofilms on the inner walls and bottom of the tubes in the form of a 

violet layer (Ibraheim et al., 2023; Haghshenas et al., 2015). 

In vitro inhibitory activity test of concentrated live cell supernatant of Lactobacillus spp. on 

growth and efficacy of pathogenic bacterial isolates 

The sensitivity of the pathogenic bacterial isolates to the concentrated live cell supernatant of Lactobacillus 

spp. was studied using the method described by (Mao et al., 2023) with some modifications. A volume of 100 

ml of the pathogenic isolate inoculum was transferred, based on the bacterial turbidity and compared to the 

McFarland standard 0.5, with an inoculum size of 1×10⁸ cells/ml, then spreation onto Muller Hinton Agar 

medium. The disk diffusion method was used to test the concentrated live cell supernatant of Lactobacillus 

spp. by immersing placing 6 mm diameter disks made from Whatman No.1 filter paper, sterilized by autoclave 

and saturated with the mentioned bacterial supernatant (T Al-Musawi, 2022). The disks were dried using gentle 

airflow and then placed in the center of the agar medium. This process was repeated three times. The plates 

https://www.frontiersin.org/people/u/1768980
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were incubated at room temperature for 30 minutes and then further incubated at 37°C for 24 hours. The 

inhibition zones' diameters were measured and compared to the control isolate plate. 

Result and Discussion 

Isolation and identification of Lactobacillus bacteria 

The identification process at this stage relied on the colony, shape, edge, color, and elevation, as described 

by (Chowdhury et al., 2012) on MRS agar medium. These isolates were characterized as small circular 

colonies, some convex and others flat, smooth shiny, and creamy in color. Microscopic examination revealed 

diverse cell shapes, with some being rod-shaped while others were spherical. Some cells were single, while 

others were in pairs, and some formed long or short chains. The isolates stained positive with Gram staining 

(Figure 1) and were non-motile and catalase-negative, the optimal pH in the MRS broth medium ranged from 

5.5 to 6.5 at 37°C. 

   

Figure 1. Cultural and microscopic characteristics of lactobacillus spp. Colonies and cells 

Testing the effect of concentrated supernatant of live Lactobacillus spp. cells on anti-biofilm 

formation of pathogenic isolates 

The results revealed the formation of biofilms using the tube method, which involved mixing equal volumes 

(1.5 ml concentrated supernatant: 1.5 ml BHI nutrient medium). There was variation in the formation of 

biofilms, with weak biofilm formation observed for Escherichia coli, Salmonella spp. and Bacillus cereus. 

However, no biofilm formation was observed for Staphylococcus aureus (Al-Rawi et al., 2023).  

Inhibition assay of concentrated supernatant of Lactobacillus spp. on growth and activity of 

pathogenic bacterial isolates 

The antimicrobial activity is an important characteristic of Lactobacillus spp. Strains, the results showed that 

the 1.5 times of concentrated supernatant of Lactobacillus spp. exhibited increased inhibitory activity using 

the disk diffusion method against the tested and isolated strains from some fast-food restaurants (Table 2).  

Table 2. Inhibitory effect of the concentrated filter against Lactobacillus spp. on the growth and effectiveness 

of pathogenic bacterial isolates (mm) 

Tested pathogenic strains with zone of diameter in mm 

Staph. aureus B. cereus Sal. spp. E. coli 

19 +++ 13 ++ 15 +++ +++17 

+++ diameter of inhibition zone between (15-23) mm 

++ diameter of inhibition zone between 10-13 mm 
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The isolates belong to Lactobacillus spp. specifically, the process of isolation and selection of the 

microbial creature is the backbone from which other studies emerge, the idea of isolating Lactobacillus 

bacteria as a good and safe source for isolating these bacteria, which can be used in various fields, is 

significant. The use of selective culture media such as MRS broth and MRS agar is highly suitable for 

isolating these bacteria as they provide all the nutritional requirements. The presence of sodium acetate and 

the low pH of 5.4, along with anaerobic growth conditions, contributed to obtaining selectively good bacterial 

isolates with characteristics consistent with scientific references (Carvalho & Perscheid 2025; Karimov et al., 

2015; De-man et al., 1960) 

The biochemical tests showed negative results for gelatin liquefaction, indicating the absence of 

Gelatinase enzyme production this is consistent with the findings reported by (Khagwal and Sharma, 2019) 

(Al-Musawi et al., 2022) for all Lactobacillus species, where the absence of this enzyme activity is an 

important criterion for determining the non-pathogenic nature of the isolates (Gupta and Sharma,2017) , the 

isolates also tested negative for nitrate reduction, indicating the absence of Nitrate reductase enzyme 

production, they demonstrated the ability to hydrolyze arginine amino acid and ferment various sugars such 

as glucose, xylose, sucrose, fructose, lactose, maltose, trehalose, raffinose, rhamnose, mannitol, and dextrose 

according to the classification in Bergey's Manual of Determinative Bacteriology (Chowdhury et al., 2012). 

Biofilm formation is considered a virulence factor that helps microorganisms resist the environment, 

biofilm is a collection of microorganisms and their extracellular secretions that adhere to each other or 

surfaces, the adhered cells are an integral part of a dense matrix of extracellular polymeric substances (EPS) 

also referred to as mucus (Min et al., 2025). The supernatant produced by Lactobacillus strains has anti-

biofilm activity, so the sensitivity of the microorganisms composing the biofilm to the supernatant of 

Lactobacillus strains is attributed to various factors, including the isolation site, which is undoubtedly 

influenced by the species and strain type (Khalaf et al., 2016). 

Studies have shown that bacteriocins mechanism roll, which are natural molecular compounds such 

as proteinaceous and peptide molecules, target the cell membrane(Bradford, 1976), they remove ions from 

the membrane and prevent cell wall formation, one type of these peptides is classified as bacteriocin and is 

named after the producing organism. Additionally, the organic acids produced are believed to inhibit 

metabolic functions, lower pH values, inhibit active transport, and contribute to maintaining the cell 

membrane (Saidi et al., 2023).Also indicated that Lactobacillus strains that are strictly accompanying per 

hominid are frequently secondhand as probiotics so these strains act as antibiotics by inhibiting the growth of 

potential pathogens through competition for nutrients and space. (Bala Krishna 2021; Guan et al., 2023). 

In other studies, a unique relationship was found between the health of the digestive system and its 

richness in beneficial bacteria and the psychological state of the person. Consequently, some conclusions 

came to indicate that beneficial bacteria, including L. acidophilus, may alleviate cases of depression. 

However, more studies and research are still needed to determine the nature of the relationship between them 

more precisely. (Fernandes et al., 2023, Zheng et al., 2020 ;Parente et al., 2023 ;  Dempsey &  Corr 2022) . 

These findings are consistent with previous studies by (Karimov et al., 2015), which indicated that 

Lactobacillus spp. isolated from fermented dairy products showed varying antimicrobial activity against 

different pathogens. 

Conclusions 

The results of the study demonstrated that the concentrated supernatant of Lactobacillus spp. isolated from 

maternal milk exhibited the ability to inhibit the growth of pathogenic isolates E. coli, Sal. spp., B. cereus 

https://pubmed.ncbi.nlm.nih.gov/?term=Saidi%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dempsey%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Corr%20SC%5BAuthor%5D
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and Staph. aureus using the tube method for biofilm inhibition. Meanwhile, the inhibition assay test results 

showed an increased inhibitory activity of the concentrated supernatant of Lactobacillus spp. using the disk 

diffusion method against the tested and isolated strains from some fast-food restaurants. 

Recommendations 

1. Research efforts should focus on the potential use of purified active compounds for food 

preservation. 

2. The live cell supernatants of Lactobacillus strains used in the current study should be 

carefully analyzed to identify the effective inhibitory compounds. These compounds should 

be tested to determine if they have any toxic effects or other harmful side effects on patients. 

3. It is necessary to raise awareness about health and discourage the indiscriminate use of 

antibiotics without doctor consultation. 
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