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Introduction

Cherry tomatoes (Solanum lycopersicum L.), an annual plant with significant economic value, are a popular
and nutritious fruit commonly used in salads. They are rich in essential nutrients such as sugars, acids, vitamins,
minerals, phenolic compounds, lycopene, and other carotenoids, making them a vital component of diets
worldwide. However, their climacteric nature causes a rapid decline in quality, resulting in physicochemical
changes such as softening and alterations in color. Due to their perishable nature, they have a short shelf life of
only 2 to 3 weeks. Therefore, it is crucial to explore methods for extending their freshness, for extending their
shelf life while maintaining their quality, both for local consumption and exportation.

Materials and Methods

This study aimed to investigate the impact of varying concentrations (0.025%, 0.05%, 0.075%, 0.1%, and
0.2%) of peppermint essential oil and solid lipid nanoparticles containing peppermint essential oil on the quality
of cherry tomato fruit (Solanum lycopersicum cv. Santiago F1). The research was conducted using a completely
randomized factorial design with three replications and sample of ten fruits per replication during a 28-day
storage period at 8 °C at the laboratories of the Faculty of Pharmacy at Mashhad University of Medical Sciences
and the Horticulture Science Laboratory at Ferdowsi University of Mashhad. On April 19, 2021, cherry tomatoes
were harvested from a greenhouse at commercial maturity when 75% of the fruit surface color had turned red.
Then the fruits were transferred to the horticultural science laboratory. The selection process focused on
uniformity of shape, size, color, and absence of external damage, pests, and diseases. Then they were immersed
in 1% sodium hypochlorite solution for 1 minute to disinfect the surface and afterwards rinsed with distilled
water. Finally, the fruits were placed in different coating solutions. Distilled water was used to treat control
fruits. The quality parameters studied included fruit juice percentage, juice density, soluble solids, fruit juice
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acidity, fruit juice pH, total chlorophyll content, carotenoid levels, lycopene levels, anthocyanin content,
flavonoid levels, flavonol levels, and electrolyte leakage in the fruits.

Results and Discussion

The results of this study indicated that fruits treated with solid lipid nanoparticles containing peppermint
essential oil, particularly at a concentration of 0.2%, showed significantly higher levels of juice percentage
(approximately 85%), acidity (around 51%), total chlorophyll content, as well as anthocyanin, flavonoid and
flavonol content compared to those treated with free peppermint essential oil or the control group. However, the
amount of soluble solids (approximately 549%), juice density (about 75%), juice pH, and lycopene and carotenoid
content were found to be lower in comparison with those treated with free peppermint essential oil or the control
group. This indicates that the application of this coating may slow down the ripening process, thereby preserving
the fruit's color. This treatment also effectively reduced the amount of electrolyte leakage of fruit cell
membranes (about 56%). However, free peppermint essential oil treatment at 0.1% and 0.2% concentrations had
higher electrolyte leakage compared to the control group. This suggests that while peppermint essential oil can
have a positive effect on preserving fruit quality, using it at higher concentrations may cause tissue damage and
accelerate the softening process. These findings suggest that incorporating peppermint essential oil into solid
lipid nanoparticles can enhance the overall quality and nutritional value of fruits, making them a healthier option
for consumption. Additionally, the use of solid lipid nanoparticles may also help in controlling the release of
peppermint essential oil, leading to a more sustained effect on fruit preservation. Therefore, incorporating the
essential oil into solid lipid nanoparticles could be a more effective approach as it slows down the ripening
process and helps maintain overall fruit quality.

Conclusions

In conclusion, our study has demonstrated the potential of solid lipid nanoparticles containing peppermint
essential oil in preserving the quality and extending the shelf life of fruits. The use of these nanocapsules not
only maintained the color, TA, and soluble solids of fruits but also prevented tissue damage and delayed the
ripening process. This innovative approach could revolutionize fruit preservation methods and benefit both
producers and consumers by reducing food waste and ensuring continuous availability of fresh, high-quality
fruits. Further research on development of nanocapsules with different essential oils could open new horizons for
enhancing the shelf life of various fruits and other perishable food products.
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Table 1- Variance analysis of quantitative and qualitative traits of cherry tomato fruit ‘Dutch Santiago’ during 28 days of

storage at 8°C
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** * and ns: significant at the 1% and 5% probability levels, and non-significant, respectively
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Table 1- Variance analysis of quantitative and qualitative traits of cherry tomato fruit ‘Dutch Santiago’ during 28 days of
storage at 8°C
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** *_ and ns: significant at the 1% and 5% probability levels, and non-significant, respectively
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Figure 1- The percentage of fruit juice (A) and the fruit juice density (B) in cherry tomatoes ‘Dutch Santiago’ coated with

peppermint oil (PEO) and formulations of solid lipid nanoparticles containing peppermint oil (PEO-SLN), over a storage
period of 28 days in a refrigerator at 8°C
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Figure 2- Soluble solids (A), acidity (B), and fruit juice pH (C) in cherry tomatoes ‘Dutch Santiago’ coated with peppermint

oil (PEO) and formulations of solid lipid nanoparticles containing peppermint oil (PEO-SLN), over a storage period of 28
days in a refrigerator at 8°C
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Figure 3- Total chlorophyll (A), carotenoids (B), and lycopene (C) content in cherry tomatoes ‘Dutch Santiago’ coated with

peppermint oil (PEO) and formulations of solid lipid nanoparticles containing peppermint oil (PEO-SLN), over a storage
period of 28 days in a refrigerator at 8°C
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peppermint oil (PEO) and formulations of solid lipid nanoparticles containing peppermint oil (PEO-SLN), over a storage
period of 28 days in a refrigerator at 8°C
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