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Abstract 
The interplay between the gut microbiome and fermented foods has significant implications for human health and nutrition. 
Fermented foods, rich in beneficial microorganisms such as Lactic Acid Bacteria (LAB) including Lactobacillus spp., have 
attracted considerable research interest due to their potential probiotic effects. The six Nepalese fermented foods selected for 
this research—homemade yogurt, commercial yogurt, gundruk, tama, chhurpi, and achaar—are recognized for their diverse 
microbial profiles and purported health benefits, commonly consumed across various regions of Nepal. This study aims to 
elucidate their probiotic potential through tests such as acid and salt tolerance and their antimicrobial effects against five 
pathogens (Staphylococcus aureus, Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, and Salmonella spp.). A total of 
120 samples of these six different fermented foods were collected from households and local markets in Chitwan District. 
Among 120 fermented food samples, 103 samples (85.83%) were found to be LAB positive. Out of the total sample, 64 samples 
(53.30%) were found to be Lactobacillus spp. positive. These positive isolates were further tested for their pH tolerance, NaCl 
tolerance, and antibacterial potential. Upon research, 18 isolates were found to be tolerant at pH 2, and 21 isolates were found 
to be tolerant at 8% NaCl concentration. The highest antibacterial effect of Lactobacillus spp. was found against Staphylococcus 
aureus with ZOI 18 mm and lowest against Escherichia coli. The study here contributes to the importance of utilizing the 
microbial diversity present in fermented foods, along with providing valuable insights for developing novel probiotic 
interventions for enhancing gut and overall health. Moreover, the research highlights the potential of traditional fermented 
foods as a valuable source of probiotic strains, paving the way for innovative approaches to improve health through diet. 
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Introduction 
Lactic Acid Bacteria (LAB) refer to a diverse group of 

bacteria, including both cocci and rods, distinguished by 

their ability to ferment carbohydrates, resulting in the 

production of lactic acid. They have been considered of 

great importance because of their role in food 

fermentations and are considered safe and have been 

used in making fermented foods for a long time [1]. LAB 

are crucial for their ability to enhance the shelf life, safety, 

and sensory qualities of fermented products. These 

bacteria are also known to produce vitamins and other 

bioactive compounds that can enhance the nutritional 

profile of fermented foods. Today, LAB are known for 

their probiotic benefits and are added to many foods [2]. 

Furthermore, LAB have been integral to traditional food 

processing and preservation methods, contributing 

significantly to the culinary heritage of various cultures 

around the world. 

The term "probiotic" comes from the Latin word "pro" 

and the Greek word "bios," meaning "for life" [3]. The idea 

of probiotics started in the early 20th century from a 

theory by Nobel Prize-winning Russian scientist Elie 

Metchnikoff. He suggested that the long and healthy 

lives of Bulgarian peasants were due to their 

consumption of fermented milk products [4]. 

Metchnikoff believed that the fermenting bacteria, when 

consumed, positively affected the gut's microflora, 

reducing harmful microbial activities. This early 

hypothesis paved the way for modern probiotic research, 

emphasizing the importance of beneficial bacteria in 

maintaining gut health. Today, probiotics are recognized 

not only for their gastrointestinal benefits but also for 

their potential to boost the immune system and reduce 

the risk of certain infections. Lately, probiotics have been 

defined more precisely as single or mixed cultures of live 

microorganisms that benefit the host by improving the 

natural microflora. While one can find LAB naturally in 

foods like yogurt and cheese, selecting and testing 

different LAB strains is important for creating good 

cultures for research and commercial use. In fact, 

Nepal Journal of Biotechnology  
Publisher: Biotechnology Society of Nepal  ISSN (Online): 2467-9313  

Journal Homepage: https://nepjb.com/index.php/NJB ISSN (Print): 2091-1130 

 

https://orcid.org/0000-0003-3769-650X
mailto:anishap033@gmail.com
mailto:anishap033@gmail.com


Nepal J Biotechnol. 2024  Jul ;  12  (1 ) :  58-66     Pandey et al. 
 

©NJB, BSN  59 

choosing the right LAB is crucial for making any 

fermented products with the right texture and flavor [5]. 

However, people consume probiotic products to get 

more than just good flavor; they are equally sought after 

for their health benefits. According to the United Nations 

Food and Agriculture Organization and the World 

Health Organization, these live microorganisms, 

primarily bacteria, when consumed, positively influence 

the host's health or physiology. LAB produce a substance 

called exopolysaccharide (EPS), which is important 

because it adds useful properties to foods and has 

benefits for people from a health perspective [6, 7]. EPS 

can improve the texture of food products and also has 

prebiotic effects, promoting the growth of beneficial gut 

bacteria. LAB also produce bacteriocins, which can kill 

harmful bacteria. Bacteriocins produced by LAB exert 

broad spectra of inhibitory activity among bacteria, and 

their proteinaceous nature implies their degradation in 

the gastrointestinal tracts of humans and animals without 

harming the gut as antibiotics do [8].  

Coming to Lactobacillus, these bacterial species belong to 

the Lactobacillaceae family. Lactobacilli are Gram-positive 

rods or coccobacilli and can sometimes form short chains 

[9]. They naturally inhabit the human mouth, 

gastrointestinal tract, and female genital tract as 

components of the normal flora [10]. These fermentative 

organisms are chemo-organotrophic, microaerophilic, 

non-spore-forming, and non-motile [11]. Lactobacilli play 

a crucial role in maintaining the balance of the gut 

microbiota, which is essential for overall health. They are 

also involved in the production of various vitamins, 

including B-group vitamins and vitamin K, contributing 

to the nutritional value of the diet. For Lactobacillus strains 

to provide the anticipated probiotic benefits, they must 

meet specific criteria. They need to survive in the 

gastrointestinal tract and tolerate low pH levels and bile 

acids like glycocholic or taurocholic acid and sodium 

deoxycholate [12]. They also need to adhere to the 

intestinal mucus and epithelial cells. This is important 

because Lactobacillus bacteria can produce antimicrobial 

substances like lactic acid and bacteriocins and adhere to 

mucus to form a barrier that blocks harmful pathogens. 

Recent studies have also suggested that Lactobacillus 

strains can play a role in preventing and managing 

conditions such as irritable bowel syndrome (IBS), 

inflammatory bowel disease (IBD), and even some 

allergic reactions [13]. 

It is evident that Lactobacillus and other LAB are well 

known for their use in dairy products as well as in the 

fermentation of sauerkraut, pickles, sausage, and breads, 

and also, in the malolactic fermentation of wine [14]. 

Fermentation can be defined as anaerobic biochemical 

reactions in which an enzyme produced by 

microorganisms catalyzes the conversion of one 

substance into another, especially the conversion of 

sugars to any form of acid, such as lactic acid. The food 

produced by this process is called fermented foods [15]. 

The fermentation process was likely developed to 

preserve fruits and vegetables during times of shortage 

by using organic acids and alcohols to extend shelf life, 

enhance flavor and texture, reduce toxicity, and shorten 

cooking times. Today, it has become a crucial dietary part 

of the global population [16]. The health benefits of 

fermented foods, including improved digestion, 

enhanced nutrient absorption, and the presence of 

beneficial bioactive compounds, have contributed to their 

popularity worldwide. Fruits and vegetables are widely 

used for fermentation by lactic acid bacteria as they 

provide a suitable environment due to their nutrients like 

vitamins and minerals, and their acidic nature. The main 

lactic acid bacteria (LAB) involved in these ethnic 

fermented processes include Lactobacillus brevis, L. 

plantarum, Pediococcus pentosaceus, P. acidilactici, and 

Leuconostoc fallax [17]. Some of these LAB strains have 

protective and functional properties, making them 

suitable candidates to use as starter cultures for the 

controlled and optimized production of fermented 

vegetable products. The variety of LAB used in different 

fermentation processes highlights the adaptability and 

versatility of these bacteria, ensuring the production of 

diverse and flavorful fermented products [18]. 

Fermentation offers many benefits, including food 

security, improved nutrition, and enhanced social well-

being for people in marginalized and vulnerable 

communities [19]. Nepal's topographical and ecological 

niche variations welcome several ethnic communities, 

each with its own diverse culture, resulting in various 

types of fermented foods. Such fermented vegetables are 

not only consumed as traditional products in Nepal but 

are also popular in Sikkim and Bhutan. Several 

traditional Nepalese fermented foods, including sinki, 

gundruk, mesu, khalpi, and pickled tama, are widely 

celebrated and have been consumed for centuries. In the 

eastern Himalayan regions of Nepal, different types of 

fermented vegetables are made to preserve perishable 

produce for storage and later use [20]. The selected food 

samples for this research include homemade yogurt, 

commercial yogurt, gundruk, tama, chhurpi, and achaar, 

each representing a distinct aspect of Nepalese culinary 

heritage. Homemade and commercial yogurts are 
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renowned for their live cultures, primarily consisting of 

Lactobacillus and Bifidobacterium species, which confer 

various digestive health benefits [21]. Gundruk, a 

fermented leafy green vegetable, and Tama, fermented 

bamboo shoots, staple foods in Nepal, are rich in diverse 

microbial populations that contribute to gut health by 

enhancing digestion and nutrient absorption [22]. 

Chhurpi, a traditional cheese, and achaar, a type of 

pickle, both undergo lactic acid fermentation, 

introducing beneficial probiotics that can outcompete 

pathogenic bacteria and support the immune system [23]. 

The rationale behind this study was to find practical 

screening techniques to identify food sources with 

probiotic microbes. This approach ultimately aimed to 

uncover Nepalese traditional fermented foods as 

potential sources of beneficial bacteria, particularly 

Lactobacillus spp. Understanding the unique probiotic 

attributes of these foods can shed light on their potential 

health benefits through the consumption of traditional 

fermented foods. 

Materials and Methods 
Study site and Study duration 
This study was conducted at microbiology lab of 

Balkumari College in the period of four months.  

Sample Collection and Processing 
Dahi (homemade), Dahi (commercial yogurt), Tama, 

Gundruk, and Achaar were aseptically collected in 

alcohol-disinfected zip-seal plastic bags. Chhurpi was 

collected as available in commercial plastic package. 

Samples if not immediately processed were stored at 4○C 

and processed next day after bringing to room 

temperature. The respectively samples were processed as 

mentioned here: 

Dahi (Commercial and Homemade) 

Each sample of dahi weighing twenty-five grams was 

transferred into a conical flask filled with peptone water. 

Gundruk 

Gundruk weighing twenty five grams was grinded in 

alcohol-disinfected mortar and pestle using 5 mL sterile 

autoclaved water and was then processed for the 

isolation of Lactobacillus spp. 

Achaar 

Achaar weighing twenty five grams was grinded in 

alcohol-disinfected mortar and pestle using 5 mL sterile 

autoclaved water and was then processed for the 

isolation of Lactobacillus spp. 

Chhurpi 

Chhurpi pieces were soaked in sterile water overnight and 

cut into smaller pieces (nearly 0.5 cm) by alcohol-

disinfected knife. Twenty five grams were processed for 

isolation of Lactobacillus spp. 

Tama 

Tama weighing twenty five grams was grinded in 

alcohol-disinfected mortar and pestle using 5 mL sterile 

autoclaved water and was then processed for the 

isolation of Lactobacillus spp. 

Isolation and identification of Lactobacillus 

spp. from fermented food samples 
Each sample, weighing twenty-five grams after the 

respective processing steps mentioned above, was 

homogenized in 225 mL of peptone water for 

approximately 20 minutes using a magnetic stirrer. One 

milliliter of the homogenate was inoculated into MRS 

(de Man–Rogosa–Sharpe ) broth and incubated 

anaerobically for 24 hours at 37 °C. Loopful samples from 

the MRS broth were streaked onto plates of MRS agar 

using the streaking method. The plates were then 

incubated anaerobically for 48 hours at 37 °C. After 

incubation, colonies with typical characteristics were 

randomly selected from the plates and tested for Gram 

staining, oxidase test, motility test, and catalase test [24]. 

pH tolerance test of isolated Lactobacillus spp. 
The gram-positive, acid-producing rods (identified by a 

clear zone around the bacterial colony) were the test 

isolates for the pH tolerance test. Strains were grown in 

MRS broth at 37 °C overnight, and 0.1 mL aliquots of each 

active culture were adjusted to pH 2, 3, 4, and 5 with 5N 

HCl and incubated anaerobically at 37 °C for 48 hours. A 

loopful suspension from MRS broth was inoculated onto 

MRS agar and incubated anaerobically at 37 °C for 24 

hours. The grown colonies on the MRS agar exhibited 

acid-tolerant characteristics [25]. 

NaCl tolerance test of isolated Lactobacillus 

spp. 
Isolated strains of Lactobacillus spp. were grown 

anaerobically in MRS broth at 37 °C for 24 hours; 

saturated NaCl solution was prepared separately by 

dissolving NaCl powder. The concentration of NaCl was 

adjusted to 2%, 4%, 6%, and 8%, which were then 

sterilized. A loopful sample from MRS broth was 

inoculated into the adjusted concentration of NaCl and 

incubated anaerobically at 37 °C for 48 hours. Then, a 

loopful sample from each concentration was inoculated 

onto MRS agar plates and incubated anaerobically at 37 

°C for 24 hours. The grown colonies on the MRS agar 

plates exhibited NaCl tolerance [25]. 
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Antibacterial effect of isolated Lactobacillus 

spp. on different pathogens 
The inhibitory effect of Lactobacillus strains on selected 

clinical reference strains (Salmonella spp., Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Staphylococcus 

aureus, and Escherichia coli) was determined by the well-

diffusion method. For the agar well diffusion assay, an 

overnight culture of the indicator strains was used to 

inoculate Muller Hinton Agar (MHA) growth media at 37 

°C. The turbidity of the indicator strains was compared 

with 0.5 McFarland solution before being inoculated onto 

MHA growth media. Wells of 5 mm diameter were cut 

into agar plates with a cork borer, and 50 µL of 

Lactobacillus culture supernatant, which likely contains 

antibacterial activity, was added to each well. The plates 

were then incubated at 37 °C overnight, and the 

inhibitory zone produced by Lactobacillus was measured 

[25]. 

Purity Plate 
The purity plate was used to ensure that the inoculum 

used for the biochemical tests was a pure culture and also 

to verify whether the biochemical tests were performed 

under aseptic conditions or not. Thus, while performing 

biochemical tests, the same inoculum was sub-cultured 

onto the respective medium and incubated. The media 

were then checked for the appearance of pure growth of 

organisms. 

Statistical Analysis 
The experiment was carried out in triplicate, and the data 

were analyzed using SPSS version 20.0. The Chi-square 

test was used to determine the significant association of 

dependent variables. A P-value < 0.05 was considered 

significant for the analyses. Graphical and tabular 

representations were also created for descriptive 

analysis. 

Table 1. Frequency of lactic acid bacteria isolated from 
fermented foods 

Fermented 
Food 

Frequency of LAB isolated 
P-value 

Number Percentage (%) 

Commercial 
Yogurt 

18 17.5 

0.297 

Achaar 20 19.5 

Homemade 
Yogurt 

17 16.5 

Tama 16 15.5 

Chhurpi 15 14.5 

Gundruk 17 16.5 

Total 103 100 

 

Results  
Isolation and Distribution of Lactic Acid 

Bacteria from fermented food samples 
Among 120 samples, Lactic Acid Bacteria (LAB) were 

isolated from 103 (85.83%) samples. Among those 103 

LAB isolates, 18 were obtained from commercial yogurt, 

followed by 20 isolates from Achaar, 17 from Homemade 

Yogurt, 16 from Tama, 15 from Chhurpi, and 17 from 

Gundruk (Table 1).  

Isolation of Lactobacillus spp. from fermented 

food samples 
Among 103 LAB isolated, 64 (53.3%) Lactobacillus spp. 

were isolated, confirmed with the morphological tests. 

While viewed under the microscope, all isolates were 

observed to be Gram positive and appeared rod-shaped 

(Figure 1 and Figure 2). 

Figure 1: Isolation of Lactobacillus spp. on MRS Agar 

 

Figure 2: Gram staining of Lactobacillus spp. showing slender 

rod morphology 

Distribution of Lactobacillus spp. in different 

fermented foods 
Among the 64 positive Lactobacillus spp. samples, 16 were 

isolated from commercial yogurt, followed by 15 samples 

from Achaar, 12 from Homemade Yogurt, 10 from Tama, 6 
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from Chhurpi, and 5 from Gundruk. The types of 

fermented foods were found to have a statistically 

significant impact on the growth of Lactobacillus spp. (P ≤ 

0.05)(Table no 2). 

Table 2: Frequency of Lactobacillus spp isolated from 
fermented foods 

Fermented Food 

Frequency of Lactobacillus spp. 
isolated 

P Value 

Number Percentage (%) 

Commercial 
Yogurt 

16 25 

0.001 

Achaar 15 23.4 

Homemade 
Yogurt 

12 18.8 

Tama 10 15.6 

Chhurpi 6 9.4 

Gundruk 5 7.8 

Total 64 100 

Figure 3. pH tolerance of isolated Lactobacillus spp 

 

Figure 4. pH tolerance shown by a Gundruk Sample (G19) 

 

pH tolerance of isolated Lactobacillus spp. 
For the pH tolerance test, a total of 64 Lactobacillus isolates 

were examined. In commercial yogurt, seven isolates 

were found to be tolerant at pH 2. Similarly, only one 

isolate from Gundruk was found to be tolerant at pH 2. 

The maximum number of tolerant isolates was found in 

homemade yogurt at pH 4 and 5. No tolerant isolates 

were found in the tama sample at pH 2. This demonstrates 

that homemade yogurt contains a greater number of 

Lactobacillus spp. capable of thriving in various pH levels, 

especially compared to other fermented foods like tama. 

(Figure 3 and Figure 4) 

Figure 5. NaCl tolerance of isolated Lactobacillus spp. 

Figure 6. Nacl tolerance shown by a Gundruk Sample (G19) 

NaCl tolerance of isolated Lactobacillus spp. 
For the next test, the NaCl tolerance of 64 isolates was 

tested. In homemade yogurt, seven isolates were found 

to be tolerant at 8% NaCl. Similarly, only 1 isolate of 

Achaar were found to be tolerant at 8% NaCl. The 

maximum number of tolerant isolates was found in 
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homemade yogurt at 2% NaCl. This shows that 

homemade yogurt has a higher number of salt-tolerant 

Lactobacillus spp. compared to other fermented foods, like 

achaar, which had only one isolate able to tolerate 8% 

NaCl (Figure 5 and Figure 6). 

Inhibitory potential of the isolated 

Lactobacillus spp. against Pathogenic Bacteria 
Total Lactobacillus spp. isolates from different fermented 

foods were further proceeded to analyze their probiotic 

potential against clinically isolated five pathogenic 

bacteria (Staphylococcus aureus, E. coli, Pseudomonas 

aeruginosa, Klebsiella pneumoniae, and Salmonella spp.) 

Among the 64 Lactobacillus spp. isolates, those from 

homemade yogurt demonstrated notable inhibitory 

effects, with zones of inhibition ranging from 5-20 mm, 

including a significant effect against S. aureus and P. 

aeruginosa (Table 3). 

Discussion 
According to Fuller (1989), probiotics are live microbial 

supplements that improve the host animal's intestinal 

microbial balance. Later, the Food and Agriculture 

Organization (FAO) and the World Health Organization 

(WHO) defined probiotics as "live microorganisms 

which, when administered in adequate amounts, confer 

a health benefit on the host." Historically, probiotics have 

been utilized for the treatment of various mucosal 

infections, such as those in the gut and vagina, due to 

their ability to colonize the gastrointestinal tract and 

provide long-term benefits without ongoing medical 

treatment. While their use declined with the advent of 

antibiotics, fermented and fortified probiotic foods are 

increasingly popular in today’s market [26]. With the rise 

of antibiotic resistance and the necessity to reduce 

treatment costs, probiotics are now considered a viable 

alternative to antibiotics [27]. This shift is driven by the 

growing recognition of the negative impacts of antibiotics 

on the microbiome, which probiotics can help restore and 

maintain. 

The findings of this research suggest that certain 

Lactobacillus isolates exhibit strong resilience in harsh 

conditions and possess significant antibacterial 

properties, which could be harnessed to formulate 

effective probiotic products or we can simply include 

these probiotic foods in our daily diet to reap its benefit 

[28]. These beneficial bacteria can produce various 

compounds that inhibit the growth of pathogens, 

including organic acids (such as lactic and acetic acids), 

bacteriocins, and reuterin [29]. This multifaceted 

inhibitory action highlights the potential of Lactobacillus 

strains to serve as natural preservatives and health-

promoting agents. As established earlier, Lactobacillus 

strains to be effective as probiotics, they need to survive 

the high acidity of the gastrointestinal tract, tolerate bile 

salts, adhere to and persist in the gut, and resist 

pathogens through the production of antimicrobial 

substances, among other mechanisms [30]. 

The study aimed to evaluate the acid and salt tolerance of 

these probiotic bacteria and determine their inhibitory 

capacity against certain clinically significant pathogens. 

Table 3: Inhibitory Potential of Lactobacillus spp. isolated from fermented foods against pathogens 

Samples Zone of Inhibition (mm) S aureus K. pneumoniae E. coli P. aeruginosa Salmonella spp. 

Commercial 
Yogurt 

1-5 - - - - - 
5-10 2 1 2 - - 

10-15 2 - - - 2 
15-20 1 - - 1 1 

Homemade 
Yogurt 

1-5 - - - - - 
5-10 3 2 - 3 1 

10-15 - - - 1 1 
15-20 2 - 1 1 - 

Achaar 

1-5 1 1 - - - 
5-10 2 1 - 1 - 

10-15 1 1 1 3 - 
15-20 1 - - - - 

Tama 

1-5 - - - - - 
5-10 - - - 1 3 

10-15 2 - - 1 - 
15-20 - - - - - 

Chhurpi 

1-5 - 1 - - - 
5-10 2 - 1 1 1 

10-15 - - - - - 
15-20 1 - - - - 

Gundruk 

1-5 - - - - - 
5-10 2 2 - 1 - 

10-15 - - - - - 
15-20 - - - - - 
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Out of the 120 processed samples, 103 tested positive for 

lactic acid bacteria, with 64 of them testing positive for 

Lactobacillus spp. This prevalence of Lactobacillus in the 

analyzed fermented foods suggests the potential of 

traditional fermented foods as a rich source of probiotic 

strains for enhancing human health. Moreover, as two 

different types of yogurts were included in the study, it 

demonstrated the nearly equal benefits of homemade 

yogurt compared to commercial yogurt. As a matter of 

fact, based on the results, homemade yogurt was found 

to be the most potent source of probiotics. Among the 64 

Lactobacillus spp. isolates identified, 12 were from 

homemade yogurt. This food also exhibited the highest 

pH tolerance, with the maximum number of tolerant 

isolates at pH levels 4 and 5, and it had the most isolates 

(7) that tolerated 8% NaCl. This highlights the superior 

quality of homemade yogurt in providing resilient 

probiotic strains. Additionally, the Lactobacillus spp. 

isolated from homemade yogurt demonstrated 

significant inhibitory effects against pathogenic bacteria, 

showing substantial zones of inhibition in the 10-15 mm 

and 15-20 mm ranges against several pathogens. Given 

the traditional value of homemade yogurt in Nepalese 

culture, this finding highlights the potential health 

benefits associated with this age-old practice. Similarly, 

the other food samples included in the study, such as 

gundruk, achaar, and tama, represent other preserved 

delicacies of Nepalese gastronomy. This emphasizes how 

probiotics have been incorporated into our diets and 

promotes the consumption of these traditional foods for 

their potential.  

NaCl acts as an inhibitory substance that can impede the 

growth of certain types of bacteria. Probiotic organisms 

must be able to withstand high salt concentrations in the 

human gut. In this study, Lactobacillus spp. isolated from 

various fermented foods demonstrated tolerance to NaCl 

concentrations ranging from 1% to 8%, with optimal 

growth observed at 2% NaCl. This suggests their robust 

nature and adaptability to various environmental 

stresses. Conversely, another study by Chowdhury in 

2012 found that Lactobacillus spp. isolated from yogurts 

could tolerate NaCl concentrations of 1% to 9%, with 

optimal growth occurring at 1% to 5% NaCl [31]. 

Similarly, another study [32] showed that lactic acid 

bacteria from fermented foods exhibited optimal growth 

in NaCl concentrations ranging from 2% to 6.5%. These 

findings underline the importance of salt tolerance for 

probiotics to survive and function effectively in the 

human digestive system.  

pH is another critical factor that significantly influences 

bacterial growth. For organisms to serve as probiotics, 

they must withstand the low pH of the human gut. The 

isolated Lactobacillus strains demonstrated tolerance to a 

wide range of pH (1-9), with optimal growth observed at 

pH 4 and pH 5. This suggests their ability to thrive in 

acidic environments characteristic of the human gut. 

These findings are consistent with previous studies, 

highlighting the sturdy nature of Lactobacillus strains in 

withstanding harsh conditions. For instance, Hawaz et al. 

(2014) found that the lactic acid bacteria isolated from 

curd were able to survive at pH 3 during three hours of 

incubation, with L. casei and L. delbrueckii showing greater 

resistance to low pH than other strains [33]. Similarly, in 

the research done by Argyri and the team in 2013 showed 

nine strains of Lactobacillus with very high resistance to 

low pH [34]. Also, Bassyouni and other researchers in 

2012 revealed that eight out of eleven tested Lactobacillus 

isolates were resistant to pH 3 during a three-hour 

incubation period [35]. These findings collectively 

highlight the strong acid tolerance of Lactobacillus strains, 

reinforcing their potential as effective probiotics in the 

human gut environment. The consistent ability of these 

strains to endure acidic conditions positions them as 

strong candidates for probiotic applications. 

The next crucial selection criterion for probiotics is 

showcasing antimicrobial activity, and this study 

revealed promising results in this aspect as well. All 

Lactobacillus isolates exhibited the ability to inhibit the 

tested pathogens, albeit with variations in the diameter of 

the inhibition zones. The highest antibacterial effect was 

observed against Staphylococcus aureus, with a zone of 

inhibition (ZOI) measuring 18 mm, while the lowest was 

against Klebsiella, with a ZOI of 4 mm. This variation 

could be attributed to the different mechanisms of action 

and production levels of antimicrobial substances. In 

comparison, Gharaei-Fathabad et al. (2011) found that 

Lactobacillus paraplantarum isolated from tea leaves 

showed strong inhibitory activity against Salmonella typhi 

(65 mm), E. coli (30 mm), Staphylococcus aureus (56 mm), 

Enterococcus faecalis (55 mm), and Citrobacter spp. (60 mm) 

[1]. Osuntoki et al. (2008) also reported that Lactobacillus 

spp. isolated from fermented dairy products exhibited 

antimicrobial activity against Enterotoxigenic E. coli (4.2 

mm), Salmonella typhimurium (4.3 mm), and Listeria 

monocytogenes (5 mm) [36]. Similarly, in the research 

conducted by Chowdhury et al. in 2012, he took eight 

buffalo yogurt samples among which four isolates (Y1, 

Y2, Y3, and Y4) were identified to be Lactobacillus 

plantarum based on their growth and biochemical 
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characteristics [37]. Among these four identified isolates, 

the highest inhibitory effect of isolate Y1 was observed 

against Bacillus cereus (52 mm), with the lowest zone of 

inhibition being 24.05 mm against Staphylococcus aureus 

after 72 hours of incubation. For isolate Y2, the largest 

inhibition zone was against E. coli ATCC 8739 (42.35 mm), 

while the smallest zone was 25.81 mm against 

Staphylococcus aureus. In the similar manner, the highest 

inhibition zone for isolate Y3 was against Salmonella 

paratyphi (44 mm), with the smallest zone being 25.81 mm 

against Staphylococcus aureus. In the case of isolate Y4, the 

largest inhibition zone was found against Salmonella 

paratyphi (48.26 mm), and the smallest zone was 27.73 mm 

against Staphylococcus aureus after 72 hours of incubation. 

The consistent inhibitory effects against a range of 

pathogens underline the potential of these Lactobacillus 

strains as effective biocontrol agents. 

With the results of this research and other published 

literature in similar study, we can confirm the probiotic 

potential of Lactobacillus strains and their ability to inhibit 

various pathogenic bacteria. While some pathogenic 

strains, such as E. coli, Klebsiella pneumoniae, and 

Salmonella, showed less inhibition, likely due to their 

drug resistance, strains like Staphylococcus aureus and 

Pseudomonas spp. were significantly inhibited. This 

variability in inhibition effectiveness could guide 

targeted probiotic applications. The overall findings 

suggest the significant probiotic ability of Lactobacilli, 

attributed to their inhibitory action through the 

production of lactic acid, bacteriocins, H2O2, and other 

antimicrobial compounds [38, 39]. Future studies could 

explore the molecular mechanisms underlying these 

antibacterial effects to assess the probiotic properties of 

these strains. 

Conclusion 
This study underscores the probiotic potential of 

Lactobacillus strains isolated from traditional Nepalese 

fermented foods. The findings reveal that these strains 

exhibit significant acid and salt tolerance, thriving in 

conditions similar to the human gut environment. They 

further demonstrate antimicrobial activity against 

different Gram positive and Gram negative bacteria, 

highlighting their potential for enhancing gut health and 

combating pathogens. Additionally, the result has 

suggested us that homemade yogurt is particularly rich 

in Lactobacillus spp. strains, showing its strong probiotic 

potential. Commercial yogurt also showed considerable 

inhibitory activity against S. aureus and Salmonella spp. 

While chhurpi and gundruk displayed the least inhibitory 

capacity, achaar and tama exhibited moderate inhibition, 

particularly against E. coli and Salmonella spp.  The 

inhibitory action of Lactobacillus spp. is primarily due to 

the production of lactic acid, bacteriocins, and other 

antimicrobial substances. The reason for Escherichia coli 

being the least inhibited pathogenic strain could be its 

inherent resistance to these chemicals. As drug resistance 

is increasingly prevalent, both pharmaceutical treatments 

and natural microbiota often fail to inhibit many 

pathogenic strains. Nevertheless, Lactobacillus spp. can be 

effective in reducing the risks of diseases caused by 

pathogenic strains such as Staphylococcus aureus and 

Pseudomonas spp. In overall, the resilient nature and 

antimicrobial properties of these strains support the 

inclusion of traditional fermented foods in the diet as a 

source of beneficial probiotics. Further research is 

required to comprehensively evaluate the probiotic 

properties of these strains, providing insights into 

utilizing their beneficial characteristics for practical 

applications. 
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