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Article Info ABSTRACT

Article type: In this research, the effect of essential oils (fennel, mugwort,
Full Length Research Paper  cardamom, dill, ginger and geranium) was investigated separately on
bacteria (Escherichia coli, Listeria monocytogenes, Staphylococcus aureus

Arti . and Bacillus cereus) using two well and disk diffusion methods. The
rticle history:

Received: 04.11.2024 results showed that in both methods, geranium essential oil showed the
Revised: 04.21.2024 highest amount of growth inhibition. Then geranium essential oil was
Accepted: 04.21.2024 added as a selective essential oil at three levels (1, 1.5 and 2%) to the

protein film of lantern fish containing 3% bacterial nanocellulose and the
physical, mechanical and appearance properties of the nanocomposites
were studied. The results showed that by adding essential oil to the
B . nanocomposite, the tensile strength and elongation at break in all films
acterial nanocellulose, L o ..
Essential oil, decreased significantly, and the water vapor permeability, humidity, and
Geranium, solubility of the films increased with the addition of nanoparticles. The
Lantern fish protein opacity of the films also increased with the addition of essential oils. In
general, the addition of geranium essential oil led to increase antibacterial
properties in the films.
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Table 3. Physical properties of 3% nanocellulose film and nanocomposites containing different percentages of
geranium essential oil.
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Table 4. Mechanical properties of 3% nanocellulose film and nanocomposites containing different percentages
of geranium essential oil.
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Table 5. Surface color properties of nanocomposites without essential oil and nanocomposites containing
different percentages of geranium essential oil.
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Figure 1. Turbidity values.
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