Effect of Exogenous Melatonin Treatment on Nonenzymatic Antioxidant System,
Nutritional Value, and Visual Quality of Mature Physalis Fruit

Introduction

The physalis (Physalis peruviana L.) is one of the most important members of the Solanaceae family. It is
cultivated as a perennial in tropical regions and as an annual in temperate regions. The fruit is a round berry that
can be consumed fresh, dried, or used in desserts and jams. Physalis fruits are rich in minerals, vitamins, and
phytochemicals with anti-tumor and anti-inflammatory properties, making them a popular "superfood™. Globally,
there is increasing demand for this crop as a healthy and beneficial food, including in Iran, although detailed
statistics on its cultivation in Iran are lacking. Despite its many benefits, physalis faces a major challenge in
postharvest handling due to its status as a climacteric fruit, meaning it continues to ripgn after being harvested.
This characteristic results in a very short postharvest shelf life for physalis. Typically, without any interventions,
physalis fruits can only be stored for up to five days before they begin to deteriorate. This r loss of quality
limits the fruit's marketability, especially in regions far from its production sites. To addre i application

of postharvest treatments that are safe, effective, and capable of extending the shelf life is crucial.
Melatonin, a naturally occurring hormone found in plants and animals, hagyrecently gained at oritsrolein
regulating various physiological processes in plants, including stress re&nses, growth ening. Previous

studies have indicated that melatonin can delay senescence, reduce oxidative ce the antioxidant
defense system in fruits. Therefore, it holds promise as a postharvest
where oxidative stress and rapid respiration rates contribute to quality ion. present study, we aimed
to explore the potential of exogenous melatonin as a postharvest treatm i
the quality of physalis fruit.

Materials and Methods L
A\

Fully orange-colored physalis fruits with yelloWlicalyxes wi
Pasargad County, Fars Province, Iran. After being visual

ted from a commercial greenhouse in
its were washed with deionized water
a completely randomized design,

comprising 12 treatments with three replicates per tr icate). The experimental factors
included dipping the fruits for ions of Melatonin solution (100, 200, and 300 puM,
and distilled water as a control), a ing times at three levels (days 7, 14, and 21 of storage). After dipping,
the fruits were air-dried f(ﬁﬂinut i lene bags with a 3% perforation rate. They were
then stored at 10°C and 9‘_ 5% relati idi

Results and Discm

Weekly ewaluations %cate , postharvest treatment with melatonin led to a reduction in fruit
respiration i PPO) activity in the juice, as well as an improvement or maintenance of
skin carotenoi le solids (TSS), titratable acidity (TA), ascorbic acid, total phenols,
phenylalanine ammuai L) enzyme activity, and total antioxidant activity in the juice. After 21 days of

eriment, the assessment of all these attributes revealed that fruits treated with 300
in terms of nutritional value, appearance, and postharvest oxidative stress response
e other experimental groups. There was no significant difference in total soluble solids
the fruits treated with different concentrations of melatonin; however, fruits treated
tions of melatonin showed the lowest respiration rate and the highest ascorbic acid
content in the juice. Furt ore, fruits treated with 300 uM melatonin exhibited higher levels of total phenols,
PAL enzyme activity, tatal antioxidant activity, and skin carotenoids compared to all other experimental groups,
while also showing the lowest PPO enzyme activity.

UM melatonin were
mechanisms compared t
and titratable acidity amo
with the two higher conce

Conclusion

In conclusion, the results indicate that exogenous melatonin treatment, particularly at a concentration of 300 pM,
can significantly improve the postharvest quality and extend the shelf life of physalis fruits by modulating various
physiological and biochemical processes. This technique has the potential to enhance the marketability and
economic value of harvested physalis as a high-value horticultural product. The findings of this study suggest that
melatonin application could be an effective postharvest management strategy for climacteric fruits to maintain
their nutritional and commercial quality during storage.
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Table 1. Analysis of variance of the effect of exogenous melatonin treatment on certain characteristics of physalis fruit during storage.
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of 100, 200, and 300 pM) on certain characteristics of physalis fruit during 21 days of storage. Statistical differences are
indicated by lowercase English letters (LSD, p <0.05).
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Figure 2- The effect of melatonin treatment (at concentrations of 100, 200, and 300 pM) on certain characteristics of physalis fruit during 21 days of storage. Statistical differences are
indicated by lowercase English letters (LSD, p <0.05).
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Figure 3- The effect of melatonin treatment (at concentrations of 100,
content of physalis fruit during 21 days of storage. Statistical differences
(LSD, p<0.05).
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