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Introduction

Postharvest fungal diseases can limit the storage period and shelf life, and thus market life of fruit and vegetables,
which results in serious economic losses worldwide. Despite the efficacy of synthetic fungicides in the control of
postharvest decay, public concerns about chemical and toxic residues in food and the increase in drug-resistant strains
of many pathogens indicate the need for development of new strategies. Coatings and packaging materials have been
considered as another method for increasing the postharvest storage time of fruits and vegetables. Chitosan-based nano
composites are proper alternatives to mitigate the negative impacts of conventional coatings and films on human and
environmental health. Additionally, natural chitosan coatings and packaging incorporated with functional compounds
decrease the postharvest losses of fruits and vegetables without changing their nutritive and sensorial properties.
Therefore, the current research work was performed to investigate the effectiveness of chitosan and chitosan nanofiber
on the quality and storability of strawberry fruit cv. Paros.

Material and Methods

This study was conducted in the form of a factorial experiment based on a completely randomized design with two
factors and three replications. The first factor was treatments in 5 levels including dry control, distilled water, chitosan
0.5%, chitosan nanofibers 0.2% and chitosan nanofibers 0.5% and the second factor was storage time in 5 levels
including: Zero, 5, 10, 15 and 20 days. The treatments were applied as a 2-minute immersion of the fruits in the
prepared solution at ambient temperature (25°C), and the samples were stored after drying in plastic disposable
containers at 4°C and relative humidity of 85 to 90%. At the end of the storage periods, the values of weight loss, pH of
fruit juice, total soluble solids, titratable acidity, and firmness of fruit tissue, color indexes, total anthocyanin, total
phenol content, vitamin C content, antioxidant activity and percentage of decay of the aforementioned treatments were
evaluated.

Results and Discussion:

The results showed that at the end of the storage period, the 0.5% chitosan nanofiber treatment was able to maintain the
TA value 77% higher than the control at same-day. Also, the TSS of 0.5% and 0.2% chitosan nanofiber treatments was
lower than the control, which indicates a delay in the tissue softening of coated fruits due to a lower breakdown of
sugars. On the 20th day of storage, the pH, TSS/TA, and the percentage of weight loss in the treatment of 0.5% chitosan
nanofiber were lower than the control; the explanation for the rise in pH of control fruits is due to the decrease in
organic acids and potential sugar conversion. The highest value of firmness between treatments was found in the 0.5%
chitosan nanofiber treatment (3.11 Newton) after 20 days of storage. The semi-permeable surface of coated fruits may
have contributed to fruit firmness persistence by limiting metabolic gaseous exchange (oxygen and carbon dioxide)
across the coating barrier, followed by a decrease in metabolic activity and oxidizing enzyme effectiveness. The highest
content of vitamin C, total phenol, and total anthocyanin were in the 0.5% chitosan nanofiber treatment, which showed
a significant difference from other treatments. At the end of storage, the percentage of antioxidant activity of fruits in
coating treatments including 0.5% chitosan nanofiber, 0.2% chitosan nanofiber, and 0.5% chitosan, 25%, 14%, and 5%,
respectively, was higher than the dry control. Higher contents of color indexes including Lightness (L*), Redness (a*),
yellowness (b*) and Chroma, and lower values of Hugh angle were observed in fruit coated with chitosan nanofiber.
The percentage of decay in chitosan nanofiber-treated fruits (0.5% and 0.2%) and chitosan (0.5%) decreased by 61%,
55%, and 43% more than the control, respectively.
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Conclusions:

The present study found that using a 0.5% chitosan nanofiber coating was the most effective way to maintain the quality
of strawberries during storage for up to 20 days. It allowed good preservation quality such as weight loss, decay,
antioxidant activity, firmness, color, Vitamin C, anthocyanin content, and total phenolic compounds. However, 20 days
is a sensitive period for the commercialization of strawberries, considering the normal time of 7-14 days is generally
accepted. Consequently, various storage strategies can be applied to suit the market needs.
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Fig. 2: Effect of different concentrations of chitosan and chitosan nano fiber coating on Vitamin C (A), Total Phenol
Content (B), Total Anthocyanin Content (C), and Antioxidant Capacity (D) of strawberry (cv. Paros) during storage
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