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Introduction 
Poultry meat exhibits the highest overall levels of E. coli contamination and its ability to form biofilm
contributes to the bacterial persistence on surfaces of poultry products[1]. Recently, several Authors reported
that essential oils (EOs) from different species of Satureja, belonging to the botanical family of Lamiaceae,
possess remarkable antibacterial activity[2]. Oil in Water nanoemulsions (NEs) composed by Satureja essential
oil (SEO), Hepes buffer and nonionic surfactant as NEs stabilizer were prepared, deeply characterized then
assayed on the planktonic growth and biofilm formation of E. coli strains from fecal samples of healthy
chickens.

Materials and Methods 

Conclusions
Newly designed S. montana essential oil based nanoemulsions was
able to preserve and improve antimicrobial and antibiofilm activity
compared to essential oil alone. SEO nanoemulsions may represent a
bright antibacterial solution due to the enhanced contact-rate with the
external structure. Further studies are needed to recognize the
contribution of components of essential oils to the antimicrobial
effect.

Results
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MIC/MBC values of SEO and NEs ranged from 0.78 to 3.12 mg/mL.
Interestingly, while SEO was bactericidal for 43% of the strains,
SEO in NEs was for 100% at the concentration of 1.56 mg/mL.

Sub-MIC concentrations of SEO, free or in NEs, significantly
reduced biofilm production of the strong producer strains,
whereas they were unable to efficiently eradicate the preformed
biofilm.

The survival of cells exposed to NEs was significantly higher than
that found in samples treated with the same amount of free oil (p ≤
0.05 = * p ≤ 0.01 = ** )
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Class Compound SEO (%)

α-thujene -
Terpene α-pinene 0.4

camphene 0.2
β-pinene 0.2
β-myrcene 0.5
3-carene -

α-terpinene -
p-cymene 12.3
limonene 1.8

Terpenoid eucalyptol 6.8
Terpene ocimene 0.2

γ-terpinene 15.0
Terpenoid linaloxide (cis) 0.2
Terpene terpinolene -

Terpenoid linaloxide (trans) 0.1
linalool 16.4

camphor 0.3
borneol 0.5

terpinen-4-ol -
γ-terpineol 0.2
α-terpineol -

thymolmethylether -
D-carvone 1.6

thymol 14.5
carvacrol 23.9
eugenol 0.4

Sesquiterpene β-caryophyllene 0.4
α-humulene 0.1

caryophylleneoxie -
unidentified 4.0

Terpene 30.6
Terpenoid 64.9

Sesquiterpene 0.5

HD (nm)
± SD

95.05 ±
1.55

ζ-Pot (mV)
± SD

-13.02 ±
0.36

PDI 
± SD

0.23 ±
0.01

Percentage of volatile components of SEO

Hydrodynamic diameter (HD), ζ -potential and polydispersity index 
(PDI) values of NEs 

Electron microscopy observations of NEs
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