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Abstract

Fresh pistachios are highly perishable. This study examined the effect of melatonin (0-0.6%) on fresh
pistachios (Badami variety) using response surface methodology (RSM) with a central composite design
(CCD), followed by storage at room temperature for 40 days. High coefficients of determination,
significant p-values, and a non-significant lack of fit for the responses confirmed a good model fit.
Results showed that melatonin treatment effectively reduced weight loss and preserved kernel hardness.
Antioxidant activity increased with phenolic compound levels, and the interaction between melatonin
and storage time had a synergistic effect on antioxidant activity. Although the decay rate increased
during storage, melatonin treatment slowed the decay process. Melatonin also increased phenolic content
and the activity of antioxidant enzymes (catalase, superoxide dismutase, and ascorbate peroxidase).
While peroxide value and microbial contamination increased over time, the increase was less pronounced
in treated pistachios (p < 0.05). The control group (melatonin: 0%, time 0-40 days) showed the highest
decay, bacterial growth, and peroxide value, along with the lowest antioxidant levels. These findings
support the role of melatonin in preserving pistachio quality. The optimal treatment was 0.5% melatonin
for 22 days of storage, with a desirability index of 0.57. Model validation was confirmed, as
experimental values did not significantly (p > 0.05) differ from predicted values.
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