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The tomato plant (Lycopersicon esculentum (Mill.)) is one of the most widely cultivated
and utilized plants in the world [1,2]. The aerial parts of tomato plant waste, such as
leaves, stems, and flowers, can be of significant importance to bioeconomy to maximize
resource efficiency, sustainability, and the creation of value-added products. Tomato
aerial-part waste, often discarded in large quantities, represents an underutilized and
valuable resource within the agricultural industry. The flower parts of tomatoes after fruit
ripening often remain unexploited, yet their post-harvest role holds significance in the
plant waste-recovery domain. The pistils and stamens, representing these components,
retain valuable bioactive compounds even after the fruit’s development and ripening.
The aim of this study was to identify the bioactive compounds present in tomato plant
waste (stamens and pistils) from Lycopersicon esculentum (Cheramy RZF1), potentially
unlocking new avenues for the food and pharmaceutical industries. The vegetal material
subjected to analysis was collected from mature tomato plants cultivated in a greenhouse
in Romania in 2023 and consisted of pistils and stamens left after fruiting and ripening.
After lyophilization, the vegetal material was subjected to extraction, using three different
methods: microwave-assisted extraction (MAE), ultrasound-assisted extraction (UAE), and
UAE followed by MAE (cascade extraction). In all cases, the extraction parameters were:
temperature—100 ◦C, irradiation time—60 min, solvent—ethanol/water (50%–50% v/v).
The microwave and ultrasound power was set at 500 W, and 750 W, respectively. The
phytochemical screening was performed using HPLC-DAD, and the antioxidant activity
was determined via the DPPH (2,2-Diphenyl-1-picrylhydrazyl) method. The HPLC-DAD
analysis allowed the identification of bioactive compounds present in the stamen and
pistil extracts. Phenolic acids were the dominant bioactive compounds identified in all
the extracts obtained. Among these were protocatechuic acid, caffeic acid, chlorogenic
acid, p-coumaric acid, ferulic acid, and ellagic acid. All extracts exhibited good antioxidant
activity, with no significant differences among the performed extraction methods. The
radical inhibition percentage, at 517 nm, in the case of MAE, was 85.49 ± 0.29%, UAE
followed by MAE—85.78 ± 0.66%, and UAE—85.46 ± 0.81%. The present study indicates a
relatively strong antioxidant activity in stamen and pistil extracts from tomato plant waste.
Demonstrating this activity in greenhouse tomato flower parts, considered waste, qualifies
it as a resource rather than a simple by-product, thus leading not only to the discovery of
unexploited economic and environmental benefits, but also to a reduction in waste and the
promotion of sustainability.
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