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Table 1: Average Particle Size (Z-Average) and polydispersity index (PDI) of nanoemulsion obtained from
DLS.
Treatment Z-Average (d.nm) PDI
NanoEm-Thy 0.5% 6045+2.1 0.5
NanoEm-Thy 0.5% + Ch 0.5% 776119 0.45
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Fig 1. Influence of thymol (Thy), thymol nanoemulsion (NanoEM-Thy) and thymol nanoemulsion + chitosan
(NanoEM-Thy + Ch) on strawberry fruit inoculated with B.cinerea. Fruit stored at 25 °C up to 7 days. The same
letters are not significantly different (p < 0.01) according to the LSD test.
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Fig 2. Weight loss (A), firmness (B), Soluble solids content (C) and titratable acidity (D) in strawberry fruit
untreated or treated with thymol (Thy), thymol nanoemulsion (NanoEM-Thy) and thymol nanoemulsion +
chitosan (NanoEM-Thy + Ch). Fruit stored at 4 + 1 °C up to 15 days. Data represent the means + SE, n = 3.
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Fig 3. Total yeast and mold in strawberry fruit untreated or treated with thymol (Thy), thymol nanoemulsion
(NanoEM-Thy) and thymol nanoemulsion + chitosan (NanoEM-Thy + Ch). Fruit stored at 4 £ 1 °C up to 15 days.

Data represent the means + SE, n =3
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Strawberry is a perishable fruit and gray mold is one of the main
reasons which reducing its shelf life. Due to the limitations of using
chemical poisons, it seems necessary to use safe methods such as the
use of essential oils (EOs) and edible coatings to control this fungus
maintain the quality, and increase the storage period. However, the
high volatility of EOs and organoleptic effects on agricultural
products have hindered the direct application of EOs. This study is
designed to enhance the shelf life of strawberries by designing
nanoemulsion systems of EO with chitosan as follows: in the first
experiment, the effect of nanoemulsion of the thymol, one of the main
components of thyme, with a concentration of 5 g/L, alone and in
combination with chitosan (CH) biopolymer was investigated on
Botrytis cinerea. All treatments significantly reduced fungal growth
compared to the control sample. Also, combined treatment showed
the highest level of inhibition of B. cinerea. The second experiment
was performed to evaluate the quality changes and post-harvest
wastes of strawberries during storage. In this section, the fruits were
coated with thymol 0.5%, thymol nanoemulsion 0.5%, and thymol
nanoemulsion 0.5% + CH 0.5% and kept at 4 °C. Results presented
that the application of the applied treatments had a positive effect on
the physicochemical and biochemical indicators of strawberry fruit
during the post-harvest period and caused better preservation of
firmness, prevented weight loss and reduced microbial load. Also, the
lowest rate of weight loss, the highest rate of firmness, and the lowest
rate of growth of microorganisms were observed in covered fruits
with treatment of thymol nanoemulsion 0.5% + CH 0.5%. Finally, this
treatment can be suggested as a suitable cover to maintain the quality
and reduce post-harvest waste of strawberries.
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