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Figure 3- Effect of extraction method on DPPH radical scavenging activity
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Figure 4- The effect of extraction method on the content of a) calcium, b) iron, and c) potassium
in pomegranate pulp extract
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Considering the significant economic and social impacts of food
waste, this study aimed to investigate the effects of different
extraction methods on the antioxidant properties and mineral content
(calcium, potassium, and iron) of pomegranate pomace. Four
extraction methods were applied, including ultrasound (30 min),
microwave (90 s), a combined microwave—ultrasound method (90 s
microwave followed by 30 min ultrasound), and conventional
maceration as a control. The obtained extracts were analyzed for
extraction yield, total phenolic content, DPPH radical scavenging
activity, and mineral concentrations. The results demonstrated that
ultrasound and microwave methods, particularly the combined
method, achieved the highest extraction yield (6.59%), DPPH radical
scavenging activity (64.5%), and mineral contents of calcium (0.71
ppm), iron (0.23 ppm), and potassium (205 ppm). Moreover, the
combined microwave—ultrasound, ultrasound, and microwave
methods increased the total phenolic content by 256.35%, 88.58%,
and 205.15%, respectively, compared to conventional maceration.
These findings indicate that modern extraction techniques such as
ultrasound and microwave can serve as effective alternatives to
traditional methods for recovering bioactive compounds and mineral
elements from fruit residues.
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