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Summary 

Food safety is a crucial aspect in the food industry, and microbiological 

control plays a critical role in the prevention of foodborne illness. This 

article presents a review of the advances and challenges in strategies 

for microbiological control in food. Various techniques and approaches 

used in the industry to prevent contamination and ensure food safety 

are discussed. In addition, the latest research and developments in this 

field are explored, as well as areas that require more attention. It 

highlights the importance of collaboration between the public and 

private sectors, as well as the implementation of good hygiene 

practices and quality management systems throughout the food chain. 
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                       Introduction 

 

Food safety is a global concern and a fundamental aspect in the food 

industry. Microbiological contamination of food represents a significant 

risk to public health, as it can lead to outbreaks of foodborne illness, 

affecting a large number of people and generating serious consequences 

both humanly and economically. 

 

Pathogenic microorganisms, such as bacteria, viruses, and parasites, are 

responsible for most cases of foodborne illness. These pathogens can be 

present in food due to various sources, such as contaminated irrigation 

water, contact with contaminated surfaces, poor hygiene during food 

handling, and failure to follow proper sanitation practices in the food 

supply chain. 

 

Microbiological control in food refers to the application of strategies and 

measures to prevent, reduce or eliminate the presence of harmful 

microorganisms in food. The main objective is to ensure food safety, i.e. 

that food is safe for human consumption and does not pose a health risk. 

 

In recent years, there have been significant advances in the development 

of strategies for microbiological control in food. These strategies range 

from traditional methods, such as the use of antimicrobial agents and food 

processing techniques, to more innovative approaches involving the use 

of emerging technologies, such as nanotechnology and gut microbiota. 

 

The implementation of effective microbiological control strategies in food 

entails several challenges. Antimicrobial resistance is one of the most 

pressing issues, as some pathogenic microorganisms have developed 

resistance to conventional antimicrobial agents, making their elimination 

difficult. In addition, the detection and control of new emerging 

pathogens represents a constant challenge, as microorganisms evolve and 

new strains with different characteristics emerge. 

 

In this article, both the advances achieved and the challenges that persist 

in the microbiological control of food will be addressed. Strategies used in 

the food industry, from conventional approaches to emerging 

technologies, will be analysed with the aim of preventing contamination 

and ensuring food safety. In addition, areas that require greater attention 

and development of more effective strategies to address current and 

future challenges in food security will be explored. 
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Collaboration between the public and private sectors plays a crucial role 

in the implementation of microbiological control strategies in food. 

Regulatory authorities must establish and enforce rules and regulations 

that promote safe production practices and quality management systems. 

On the other hand, companies in the food industry must take 

responsibility for implementing good hygiene practices and adopting 

innovative technologies and approaches to ensure the safety and quality 

of their products. 

 

In summary, microbiological control in food is essential to prevent 

foodborne illness and ensure food safety. While significant progress has 

been made, significant challenges remain that require continued attention 

and coordinated action among the different actors involved. 

Implementing effective strategies, fostering collaboration, and promoting 

food safety awareness and education are critical to protecting public 

health and promoting consumer confidence in the food we eat. 

 

Literature review 

 

The literature review reveals a wide range of strategies used in the 

microbiological control of food. Below are some of the most prominent 

approaches and recent advances: 

1. Natural antimicrobial agents: The use of plant extracts, essential oils, 

and natural compounds as antimicrobial agents in foods has been 

investigated. These agents possess antimicrobial properties that can 

inhibit the growth and survival of pathogenic microorganisms in food. 

For example, cinnamon essential oil has been shown to have activity 

against Salmonella and Escherichia coli in foods. 

2. Food processing technologies: Food processing techniques can be 

used to inactivate harmful microorganisms without compromising the 

quality and nutritional properties of the food. Some of these 

technologies include high hydrostatic pressure, electrical pulses, heat 

treatment and ionizing radiation. These techniques have been shown 

to be effective in reducing microbial load in foods such as meat, fruits 

and vegetables. 

3. Use of bacteriophages: Bacteriophages are viruses that can infect and 

destroy specific bacteria. Their use as biocontrol agents to eliminate 

bacterial pathogens in food has been investigated. Bacteriophages can 

be applied directly to food or used in the production of food 

ingredients to reduce bacterial contamination. 

4. Nanotechnology: Nanotechnology offers new opportunities for 

microbiological control in food. Antimicrobial nanomaterials, such as 
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silver and copper nanoparticles, have shown inhibitory activity against 

different food pathogens. These materials can be incorporated into 

food packaging, coatings and surfaces to prevent microbial 

contamination. 

5. Gut microbiota: Understanding the gut microbiota and its relationship 

to human health has led to research on its application in the 

microbiological control of food. The modulation of gut microbiota in 

animals intended for human consumption may influence the presence 

of pathogenic microorganisms in food of animal origin. 

 

Table 1: Example of natural antimicrobial agents used in the microbiological control of food: 

Antimicrobial agent Target pathogens Applicable foods 

Cinnamon extract Salmonella, E. coli Meat, baked goods 

Oregano essential oil Listeria, Staphylococcus Cheese, ready-to-eat foods 

Garlic compounds Campylobacter, Vibrio Seafood, processed foods 

 

Table 2: Food processing technologies used in microbiological control: 

Technology Controlled microorganisms Applicable foods 

High hydrostatic pressure Salmonella, Listeria, E. coli Fresh meat, fruits and vegetables 

Electrical pulses Bacillus cereus, Escherichia coli Milk, fresh juices, liquid foods 

Heat treatment Clostridium botulinum, Bacillus spp. Preserves, canned goods 

Ionizing radiation Salmonella, Campylobacter Spices, dehydrated products 

 

These tables provide illustrative examples of natural antimicrobial agents 

and food processing technologies used in microbiological control. 

However, it is important to note that choosing the right strategy depends 

on specific factors, such as the type of food, target pathogens, and local 

regulations. 

In conclusion, the literature review demonstrates that there are multiple 

strategies and effective approaches for microbiological control in food. 

Advances in this field have allowed the development of new tools and 

technologies that help prevent contamination and ensure food safety. 

However, challenges such as antimicrobial resistance and the detection of 

new pathogens remain, highlighting the need for continued research and 

development in this field. 

 

Methodology 

 

In this study, an approach based on the systematic review of scientific and 

technical literature related to microbiological control in food and food 

safety was used. The objective was to collect updated information on the 
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strategies used, the progress achieved and the challenges identified in this 

field. 

 

The process of gathering information was carried out in several stages: 

 

1. Identification of information sources: We searched academic and 

scientific databases, such as PubMed, ScienceDirect and Google Scholar, 

using key terms related to microbiological control in food, food safety, 

contamination, strategies and advances. Special attention was paid to 

studies published in the last five years to ensure the inclusion of up-to-

date information. 

 

2. Selection of relevant articles: The titles and abstracts of the articles 

identified in the previous stage were reviewed to assess their relevance to 

the topic of study. Articles that did not meet the inclusion criteria, such as 

not specifically addressing microbiological control in food or not providing 

relevant information on strategies or advances, were excluded. The most 

relevant articles were selected for detailed analysis. 

 

3. Analysis and synthesis of information: The selected articles were 

analyzed in detail to extract relevant information on the strategies used in 

microbiological control, the progress achieved and the challenges 

identified. Special attention was paid to the results of research and case 

studies that provided empirical evidence of the effectiveness of the 

strategies used. Comparisons and synthesis of information were 

performed to identify patterns and trends in the field. 

 

4. Organization and presentation of findings: The information collected 

was organized thematically to facilitate the presentation of findings. 

Tables were developed to summarize examples of natural antimicrobial 

agents and food processing technologies used in microbiological control, 

as well as controlled microorganisms and applicable foods. In addition, the 

challenges identified were highlighted and promising approaches to 

address them were discussed. 

 

It is important to note that this study was based on a review of the existing 

literature and no original experiments or research were conducted. The 

methodology used focused on the collection and synthesis of information 

from reliable and relevant sources in the field of microbiological control in 

food. 
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The use of a systematic review allowed to obtain a comprehensive view of 

the strategies, advances and challenges in microbiological control in food, 

as well as to identify the areas that require greater attention and 

development of more effective strategies. 

 

Results 

The results of the literature review revealed a variety of strategies used in 

the microbiological control of food, as well as significant advances in this 

field. Below are the most relevant findings: 

1. Natural antimicrobial agents: Several natural antimicrobial agents 

used in the microbiological control of food were identified. These 

agents include plant extracts, essential oils, and food-derived 

compounds. Examples of natural antimicrobial agents used in 

different studies are shown in Table 3. 

 

Table 3: Examples of natural antimicrobial agents used in the microbiological control of food: 

Antimicrobial agent Target pathogens Applicable foods 

Cinnamon extract Salmonella, E. coli Meat, baked goods 

Oregano essential oil Listeria, Staphylococcus Cheese, ready-to-eat foods 

Garlic compounds Campylobacter, Vibrio Seafood, processed foods 

 

2. Food Processing Technologies: Food processing technologies were 

found to play an important role in microbiological control. These 

technologies include high hydrostatic pressure, electrical pulses, heat 

treatment and ionizing radiation. These techniques can inactivate 

pathogenic microorganisms in food without compromising its quality. 

Table 4 shows examples of food processing technologies and 

controlled microorganisms in different studies. 

 

Table 4: Examples of food processing technologies used in microbiological control: 

Technology Controlled microorganisms Applicable foods 

High hydrostatic pressure Salmonella, Listeria, E. coli Fresh meat, fruits and vegetables 

Electrical pulses Bacillus cereus, Escherichia coli Milk, fresh juices, liquid foods 

Heat treatment Clostridium botulinum, Bacillus spp. Preserves, canned goods 

Ionizing radiation Salmonella, Campylobacter Spices, dehydrated products 

 

3. Similarities and differences between concepts: To have a clearer view 

of the similarities and differences between different concepts and 

strategies, comparative tables were developed. Below is a table of 

similarities and differences between natural antimicrobial agents and 

food processing technologies used in microbiological control (Table 5). 
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Table 5: Similarities and differences between natural antimicrobial agents and food processing 

technologies. 

Aspect Natural antimicrobial agents Food Processing Technologies 

Type of strategy Use of natural compounds and food 

derivatives 

Application of processing technology to food 

Mode of action Antimicrobial properties inherent in 

natural compounds 

Inactivation of microorganisms by high 

pressure, heat or radiation 

Application in 

food 

Can be used in different types of 

foods 

They are applied in specific foods according to 

the technology used 

Effect on quality May have an impact on the taste 

and aroma of food 

May minimally affect food quality 

Regulation and 

approval 

May require regulatory approval and 

compliance 

May require specific approvals and compliance 

with security regulations 

 

These tables provide a comparative overview of the strategies used in the 

microbiological control of food. However, it is important to note that 

choosing the right strategy depends on specific factors, such as the type 

of food, target pathogens, and local regulations. 

In conclusion, the results of this literature review highlight strategies and 

advances in microbiological food control, including natural antimicrobial 

agents and food processing technologies. Understanding the similarities 

and differences between these strategies is crucial for the selection of 

appropriate and effective approaches in the food industry. 

 

In addition to natural antimicrobial agents and food processing 

technologies, the literature review also identified other approaches and 

advances in microbiological food control. Here are some of these 

additional results: 

 

4. Use of bacteriophages: 

Bacteriophages, which are viruses that infect specific bacteria, have been 

studied as biocontrol agents in the food industry. Bacteriophages have 

been shown to be effective in killing bacterial pathogens in different foods, 

including meat, dairy products, and ready-to-eat foods. This strategy 

stands out for its specificity towards target bacteria and its ability to 

prevent the development of antimicrobial resistance. 

 

5. Nanotechnology: 

Nanotechnology has been the subject of research in the microbiological 

control of food. Antimicrobial nanomaterials, such as silver and copper 

nanoparticles, have demonstrated inhibitory activity against various food 
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pathogens. These materials can be incorporated into food packaging, 

surface coatings and edible films to prevent microbial contamination and 

extend the shelf life of food. 

 

6. Gut microbiota: 

The understanding of the gut microbiota and its relationship with human 

health has led to research on its application in the microbiological control 

of food. The modulation of gut microbiota in animals intended for human 

consumption may influence the presence of pathogenic microorganisms 

in food of animal origin. In addition, the application of probiotics and 

prebiotics in food has shown benefits in inhibiting pathogens and 

improving food safety. 

 

7. Integrated management of food safety: 

The importance of comprehensive food security management, from 

production to consumption, is highlighted. This involves the 

implementation of good hygiene practices at all stages of the food chain, 

the establishment and compliance with safety regulations and standards, 

as well as the education and awareness of the actors involved. 

Collaboration between the public and private sectors is critical to ensuring 

food security effectively. 

 

In summary, in addition to natural antimicrobial agents and food 

processing technologies, other approaches and advances in 

microbiological control of food have been identified, such as the use of 

bacteriophages, the application of nanotechnology and the consideration 

of the gut microbiota. These results demonstrate the diversity of available 

strategies and the importance of integrated food security management. 

The implementation of effective approaches and collaboration between 

different actors are key to ensuring the safety and quality of the food we 

consume. 

 

Conclusions 

 

The literature review on strategies for microbiological control in food has 

provided a comprehensive view of the advances, challenges and 

approaches in this field. From the results obtained, the following 

conclusions can be drawn: 

 

1. Diversity of effective strategies: There is a wide range of effective 

strategies for microbiological control in food, ranging from the use of 

natural antimicrobial agents and food processing technologies to the use 
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of bacteriophages, nanotechnology and consideration of the gut 

microbiota. This diversity of approaches provides options for the food 

industry to adapt strategies based on the type of food, target pathogens 

and local regulations. 

 

2. Persistent challenges: Despite the progress made, significant challenges 

remain in the microbiological control of food. Antimicrobial resistance is a 

growing problem that requires continued attention and the adoption of 

innovative approaches. In addition, the detection and control of new 

emerging pathogens represents a constant challenge, as microorganisms 

evolve and new strains with different characteristics emerge. These 

challenges underscore the need for continued research and a science-

based approach to microbiological control. 

 

3. Importance of integrated management: Food security requires 

comprehensive management that covers from production to 

consumption. The implementation of good hygiene practices at all stages 

of the food chain, compliance with regulations and safety standards, and 

education and awareness of the actors involved are essential to ensure 

food safety and quality. Collaboration between the public and private 

sectors, as well as effective communication, play a crucial role in the 

comprehensive management of food security. 

 

4. Need for continuous research: As challenges and demands change, it is 

critical to continue researching and developing new strategies for 

microbiological control in food. Investment in research and development, 

as well as collaboration between scientists, industry and regulatory 

authorities, are necessary to address emerging challenges, improve the 

effectiveness of existing strategies and ensure food security in a 

sustainable manner. 

 

In summary, microbiological control in food is essential to ensure food 

safety and prevent foodborne illness. The literature review has shown that 

multiple effective strategies exist, but has also identified persistent 

challenges. The implementation of effective approaches requires 

comprehensive management, collaboration between the public and 

private sectors, and continuous research in the field of microbiological 

control in food. Only through these joint efforts can the safety and quality 

of the food we consume be guaranteed. 
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