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Abstract

BACKGROUND: Aspergillus parasiticus isolates often infect agricultural products in the fields and warehouses in
tropical areas. In recent years, the study of plant compounds to reduce the growth of toxin-producing microorganisms
has increased. Loading the effective substances of medicinal plants such as marjoram in lipid nanocarriers can reduce
the reaction of the active substances of the plants with the surrounding environment, such as water and oxygen, as well
as the intensity of transfer or evaporation of the external environment.

OBJECTIVES: In this study, we aimed to assess the antifungal effect of a carvacrol-nanoemulsion on the growth of
Aspergillus parasiticus.

METHODS: In this experimental study, using the microdilution method and in accordance with the latest version of
the Clinical & Laboratory Standards Institute standard (modified M38-A2 protocol), the minimum inhibitory
concentration (MIC) and minimum fungicidal concentration (MFC) for different concentrations of carvacrol and nano-
carvacrol were determined against the Aspergillus parasiticus strain. Physicochemical indicators and structural
characteristics of nanoparticles were determined in terms of surface morphology by the Scanning electron microscope
(SEM) method. Data were analyzed in SPSS v.21 software using two-way analysis of variance. P<0.05 was considered
statistically significant.

RESULTS: Nano-carvacrol has more antifungal effect against Aspergillus parasiticus than pure carvacrol. Based on
this, the MIC was 0.97 ug/ml for nano-carvacrol and 97 pg/ml for pure carvacrol. Also, the MFC was 3.9 pug/ml for
nano-carvacrol and 390 ug/ml for carvacrol, indicating that nano-carvacrol has a higher antifungal effect compared to
pure carvacrol. The SEM images showed the spherical shape of the nanoparticles, and their average size was about 80
nm.

CONCLUSIONS: The carvacrol-nanoemulsion showed acceptable growth inhibition against Aspergillus parasiticus
fungus, which can make it a promising agent with high antifungal effects and low side effects. However, further studies
are recommended on this nano compound in order to understand its’ activity against other mycotoxigenic fungi.
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Figure Legends and Table Captions

Table 1. Determining the size of the synthesized carvacrol-nanoemulsion using the dynamic light scattering (DLS)
method.

Table 2. Determining the type of surface charge and stability using zeta potential.

Figure 1. SEM image of carvacrol-loaded nanoparticles.
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