Hygiene

OPEN a ACCESS Freely available online

Journal of Food: Microbiology, Safety &

Opinion Article

Exploring the Scientific Insights and Potential Applications of Novel Sources of
Antimicrobial Agents for Food Preservation

Dejato Rocha

Department of Food Microbiology, ALAhgaff University, Fuwah, Yemen

DESCRIPTION

In the field of food preservation, ensuring safety and extending
shelf life are paramount goals. The emergence of antimicrobial
resistance and consumer demand for natural ingredients have
spurred research into novel sources of antimicrobial agents. This
article delves into the scientific exploration of these novel
sources, their mechanisms of action, effectiveness in food
preservation, and potential applications in the food industry.

Traditional antimicrobial agent’s vs. novel sources

Traditionally, synthetic chemicals like benzoates, sorbates, and
nitrites have been used as antimicrobial agents in food
preservation. However, concerns over their safety and the rise of
antimicrobial resistance have prompted a shift towards natural
alternatives. Novel sources of antimicrobial agents include plant
extracts, essential oils, bacteriophages, and peptides derived from
various organisms.

Plant extracts as antimicrobial agents: Plant extracts contain
bioactive compounds such as polyphenols, flavonoids, and
essential oils that exhibit antimicrobial properties.

Essential oils: Extracts from plants like oregano, thyme, and
cinnamon have shown potent antimicrobial activity against a
wide range of foodborne pathogens.

Found like and grapes,
polyphenols possess antioxidant and antimicrobial properties,
inhibiting bacterial growth in food products.

Polyphenols: in fruits berries

Bacteriophages: Natural viral predators, bacteriophages are
viruses that infect and kill specific bacteria. They are highly
specific, targeting only harmful bacterial strains while leaving
beneficial bacteria and food quality unaffected. Bacteriophage-
based antimicrobial treatments have shown promise in
controlling pathogens like Salmonella and E. coli in foods such as
meats and dairy products.

Antimicrobial Peptides (AMPs): Antimicrobial peptides are

small proteins produced by organisms as part of their immune
They exhibit broad-spectrum
antimicrobial activity and are effective against both gram-positive
and gram-negative bacteria. AMPs derived from sources such as
animals, plants, and microorganisms are being explored for their
potential as natural preservatives in foods.

response against pathogens.

Mechanisms of action

The mechanisms through which novel antimicrobial agents exert
their effects vary:

Cell membrane disruption: Some antimicrobial agents disrupt
bacterial cell membranes, leading to leakage of cellular contents
and ultimately bacterial death.

Enzyme inhibition: Certain compounds inhibit essential
bacterial enzymes, disrupting metabolic processes important for

bacterial survival.

Biofilm disruption: Biofilms are communities of bacteria
encased in a protective matrix. Some antimicrobial agents can
penetrate biofilms and disrupt their structure, enhancing
bacterial susceptibility to other treatments.

Effectiveness in food preservation

Studies the

antimicrobial agents in preserving various food products:

have demonstrated effectiveness of novel

Meat and poultry: Essential oils and bacteriophages have shown
efficacy in reducing pathogens such as Listeria monocytogenes and
Campylobacter in raw and processed meats.

Dairy products: Plant extracts and antimicrobial peptides have
been effective in controlling spoilage bacteria and extending
shelf life in cheese and yogurt.

Fresh produce: Treatment with natural antimicrobial agents has
helped reduce microbial contamination on fruits and vegetables,
improving safety and quality during storage and distribution.
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Challenges and considerations: Despite their promise, the use of
novel antimicrobial agents in food preservation presents

challenges.

Regulatory approval: Regulatory agencies require rigorous safety
and efficacy data before approving novel antimicrobial agents for
use in food.

Consumer acceptance: Consumer preferences for natural
ingredients must align with the sensory and functional

properties of foods treated with novel antimicrobial agents.

Cost and stability: The costeffectiveness and stability of natural
antimicrobial agents under different storage conditions and
food matrices need evaluation for practical application.

Future directions and applications

Future research directions in the field of novel antimicrobial
agents for food preservation include:

Biotechnological approaches: Harnessing genetic engineering
and biotechnological tools to optimize the production and
effectiveness of antimicrobial peptides and bacteriophages.

Combination approaches: Investigating synergistic effects of
combining different antimicrobial agents or integrating them
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with traditional preservation methods to enhance efficacy and
reduce resistance development.

Sustainable practices: Exploring sustainable sources of novel
antimicrobial agents and developing eco-friendly processes for
their extraction and application in food preservation.

CONCLUSION

Novel sources of antimicrobial agents hold immense potential
for revolutionizing food preservation practices by offering
effective, natural alternatives to traditional synthetic chemicals.
From plant extracts
peptides, these agents demonstrate diverse mechanisms of action
and broad applicability across different food categories.
However, further research is necessary to optimize their efficacy,

and bacteriophages to antimicrobial

ensure safety, and navigate regulatory pathways for widespread
adoption in the food industry. By leveraging scientific insights
and technological advancements, stakeholders can pave the way
towards safer, more sustainable food preservation practices that
meet consumer demands for natural and effective solutions. In
conclusion, the exploration of novel antimicrobial agents
represents a promising frontier in food science, offering
innovative solutions to enhance food safety, quality, and shelf
life in a sustainable manner.
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