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Forestry residues, such as bark, represent an abundant and potentially sustainable source of biomass that could serve as a raw material for producing value-added
products. Research was conducted on the composition of biologically active extracts rich in polyphenols varying conditions of accelerated solvent extraction to enhance the
value of plant biomass processing by-products specifically tree bark.

The effectiveness of water as “green” solvent for extraction from black alder (Alnus glutinosa), pine (Pinus sylvestris L.) and birch (Betula pendula) bark has been assessed
to determine the antioxidant potential of the resulting extracts. This work outlines the impact of the extraction parameters on the targeted polyphenol compounds, their
composition, and antioxidant activity.
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Fig. 1. The scheme of the bark extract preparation process; (A) Pine and Black alder bark drying process; samples at extraction temperatures of 40 °C, 85 °C and 150 °C and
(B) Dionex ASE-350 Accelerated Solvent Extractor; (C) Pine bark extract depending on the number of carbohydrate total content in extracts
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time increase In yield was insignificant. For Pine bark, the extractive yields
were 30.4% after one cycle, 39.4% after two cycles, and 42.5% after three
cycles. Therefore, two extraction cycles were chosen for further analysis.

At higher temperatures, changes in peak intensities were observed — most
compounds showed a decrease in intensity, except for Rhododendrin (14. peak).
The appearance of new peaks may also indicate the thermal degradation of
certain compounds.

The extraction temperature significantly influenced both the yield and composition of bioactive compounds from Birch, Black alder and Pine bark. While 150 °C yielded the
highest amount of extractives - 23.2%, 21.6%, and 39.4% respectively—the optimal temperature for extracting phenolic compounds and maximizing antioxidant activity
was 85 °C. At this temperature, lower carbohydrate content resulted in the highest total phenolic compound concentrations (0.40, 0.35, and 0.28 GAE g/g sample), leading
to higher antioxidant properties of samples.
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