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Worlawide, 14.8 cases of listeriosis per million Unlike many bacteria, Listeria survives stomach acid and bile
people are estimated annually (EFSA, WHO salts. The bacteria invade the gut lining and spread into the
combined estimates). Although relatively rare, it has bloodstream (bacteremia) leading to sepsis.

one of the hlghESt mortality rates (20—30%) INFECTION CYCLE

among foodborne ilinesses. Estimated cost per case
(medical + productivity loss) ranges from €10,000 to Liver

€150,000, depending on severity. é ?
_ Contaminated food

BLOODSTREAM

Infected minced meat Infected minced meat with

Lemon Essential oil (EO)

SYMPTOMS
P L. monocytogenes in control beef grew by ~3-4 log,
(@ ? ‘ ) *5) whereas in lemon oil-treated beef the count was over
~2 2 log lower than control.
Wemipelen i ey Dmmi— Sameniiene In fact, with the highest concentration of lemon oll,

Listeria was effectively held over 2.5 log below the
control level for the entire storage and never
exceeded ~1073-107"4 CFU/g

CHEMICAL MECHANISM OF ACTION
PRESERVATIVES OF ESSENTIAL OILS
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Reference: Citrus Lemon Essential Oil: Antioxidant and
Antimicrobial Activities with Its Preservative Effect Against L.
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Inhibits microbial growth by
interfering  with  iron-sulfur
proteins in bacterial cells.

CONCLUSION
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7": | e Essential oils are effective natural antimicrobials
against Listeria monocytogenes in various food
products.

e Oregano, thyme, cinnamon, clove, and lemon oils

, ALk show strong inhibitory effects, reducing Listeria by up
memorane function, Yy I o to 2-5 log CFU in meat, dairy, and fresh produce.
especially Ia acidic £/ g \& I e Encapsulation techniques (nanoemulsions,
environments. E— . il iposomes) enhance stability, control release, ana

il 7 e et minimize sensory changes.
e | ow concentrations (0.3-0.5%) can achieve safe and

a NISIN (E234) effective inhibition without compromising flavor.

e Essential oils are a promising clean-label alternative

to chemical preservatives for improving food safety.

Disrupts bacterial cell

A natural bacteriocin that
disrupts bacterial cell wall

synthesis. Highly effective p#4s; . Y >4 ) Sy 4 A c K N 0 w L E D G E M E N T S
against Listeria. AN S = - -
- The research leading to these results was supported by

, MICIU/AEI/10.13039/501100011033 supporting the predoctoral

Infected soft cheese Infected soft cheese with industrial grant for A. Perez-Vazquez (DIN2024-013416) in

Lemongrass Essential oil (EO) collaboration with Mercantia Desarrollos Alimentarios S.L; by Xunta

5.0 mg/mL de Galicia for supporting the pre-doctoral grant of P. Barciela
(ED481A-2024-230). The authors thank the EU-FORA Fellowship

Program (EUBA-EFSA-2023-ENREL-01) that supports the work of

Lemongrass oil was encapsulated in and S. Seyyedi-Mansour (ALGAESAFE-GA14). The authors are
iposomes to create a controlled- grateful to the National funding by FCT, Foundation for Science and

N E E D F 0 R N AT U RA L release system. The release of EO Technology, through the individual research grants of A.O.S. Jorge
was designed to Dbe triggered by (2023.00981.BD).

listeriolysin O — a toxin enzyme that L.
monocytogenes secretes,

ALTERNATIVES

e Consumer demand for “clean label” and
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natural ingredients. " . . FACULDADE DE FARMACIA
e Concerns over long-term health risks, At 28 days L. monocytogenes was undetectable or UI]IVGl”Sldade\/lgO @ UNIVERSIDADE DO PORTO
allergies, and chemical residues. significantly reduced (several log CFU reduction) in the EO-

e Environmental impact of  synthetic iposome treated cheeses relative to controls. .t L/@/ 2N XUNTA
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the Growth of L. monocytogenes in Cheese - H. Y. Cui et al. (2016) -— requl mte
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