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Albstract

Currently, economic and ecological aspects represent the main objectives of the agri-food sector. Thus, the valorization of by-products resulting from processing represents an
important solution both for increasing revenue and for reintegrating compounds with bioactive properties into the food matrix.

Red grape pomace (RGP) is a by-product that, due to its high polyphenol content with remarkable on health properties has attracted growing interest in terms of their recovery and
utilization.

The main objective of the present study was to optimize the ultrasound-assisted extraction process of TPC from RGP using the response surface methodology. The independent
variables studied for ethanol extraction were temperature, extraction time and ethanol concentration, respectively temperature, extraction time and solvent volume for natural deep
eutectic solvents (NaDES) extraction.

The highest total polyphenol content (TPC) obtained in the ethanol-based experiment was 465.81 + 1.28 mg gallic acid equivalents (GAE) /100 g DW, at 35°C, for 22.5 minutes, and
an 70% ethanol. For the NaDES extraction, the highest TPC value was 414.04 + 0.80 mg GAE /100 g DW, at 60°C, for 60 minutes and 10 mL solvent.

Although the temperature and extraction time were significantly higher for NaDES, the solvent comprising a mixture of choline chloride, lactic acid and water in a 1:2:1 molar ratio,
provided superior protection for polyphenols under high thermal conditions. In contrast, in the case of extraction with 70% ethanol at 51.8°C and a short extraction time of 22.5
minutes, the polyphenol content significantly decreased to 300.2 + 2.60 mg GAE /100 g DW. The results are valuable in terms of establishing the optimum parameters for extraction,
to enhance the bioactive concentration and extraction yields.
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Figure 2. Pareto Chart of Standardized Effects - Response: TPC (mg GAE/100 g DW), a = 0.05 for:
(A) NaDES extract, (B) Hydroalcoholic extract

Biochrom; Libra 22 UV/Visible Spectrophotometer. The results were expressed as
gallic acid equivalents per 100 g of dry weight (mg GAE/100 g DW).

Comclusiomn

This study aimed to evaluate the advantages of using NaDES as an alternative to ethanol extraction, in the context of developing a green extraction approach. The two solvents used
for the extraction of TPC from RGP exhibited significantly different behaviors under varying time and temperature conditions, differences that can be explained to their distinct
compositions. Therefore, replacing ethanol with a NaDES represents a sustainable and efficient alternative, due to its comparable ability to extract high levels of polyphenols from
the plant matrix. These findings support the potential application of NaDES in environmentally friendly processes for the valorization of agro-industrial by-products.

Acknowledgement:

¢ This work was supported by a grant of the Ministry of Research, Innovation and Digitization, CNCS-UEFISCDI, project number PN-IV-P1-PCE-2023-0129, within PNCDI IV.
*+ Integrated Center for Research, Expertise and Technological Transfer in Food Industry: Bioaliment-TehnlA.

References:

1. Karastergiou, A., Gancel, A.-L., Jourdes, M., & Teissedre, P.-L. (2024). Valorization of Grape Pomace: A Review of Phenolic Composition, Bioactivity, and Therapeutic Potential. Antioxidants, 13(9), 1131. https://doi.org/10.3390/antiox13091131

2. Serea, D., Constantin, O. E., Horincar, G., Stanciuc, N., Aprodu, L., Bahrim, G. E., & Rapeanu, G. (2023). Optimization of Extraction Parameters of Anthocyanin Compounds and Antioxidant Properties from Red Grape (Babeasca neagra) Peels. Inventions, 8(2).
59. https://doi.org/10.3390/inventions8020059



https://doi.org/10.3390/antiox13091131
https://doi.org/10.3390/inventions8020059

	Slide 1

