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Abstract

:

Currently, the food industry is facing a wide demand for natural foods that provide benefits for the consumer's health. In this sense, a trend in food technology is to obtain bioactive compounds from different food by-products with antioxidant, anti-inflammatory, and antiviral properties, among others, that allow their recovery through the circular economy model. In this study, the chemical and nutritional composition was evaluated in terms of phenolic compounds (PC), fatty acid profile (FA), and mineral composition in several by-products of Olea europaea L.: pomace, olive water, olive leaves, fiber crude, and an extract obtained by extraction with supercritical fluid (SCFE) at 20 and 24 MPa of the olive fiber. PC quantification was performed by liquid chromatography-mass spectrometry (LC-MS/MS), the fatty acid profile was obtained by gas chromatography coupled to a flame ionization detector (GC-FID), and the mineral content was determined By inductively coupled plasma optical emission spectrometry (ICP-OES). In all the byproducts studied, dihydroxybenzoic acid, hydroxytyrosol, and oleacein were found to be the main PCs. Olive fiber presented the highest content of hydroxytyrosol (171.2 mg/kg) and oleacin (150 mg/kg). Regarding the content of FA, a high concentration of monounsaturated fatty acids (MUFA), between 71 and 73%, was reported in all the by-products of the olive, highlighting oleic acid as the main FA. The fraction of polyunsaturated fatty acids (PUFA) corresponded to 10–12%, with α-linolenic acid being the main compound. With respect to the mineral profile, some differences were observed, the pomace and the fiber presented relevant values of calcium (4–6.5 g/kg), potassium (0.5 g/kg), and magnesium (0.5 g/kg), while the oily extract did not report significant levels of minerals. Taking into account the previous results, the by-products resulting from the olive industry can be considered a valuable source of bioactive molecules, including PC, AG, and minerals, which provide important beneficial effects for health, mainly for the prevention of diseases related to oxidative stress, and could be used as novel natural ingredients for incorporation into functional foods or nutraceuticals. However, both in vitro and in vivo studies are needed to confirm the potential in humans and demonstrate the safety of these ingredients.






Keywords:


Olea europaea L.; by-products; bioactive compounds profile; LC-MS; GC-FID; ICP-OES

















Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/Foods2022-12925/s1.





Author Contributions


Conceptualization, P.O. and M.A.P.; methodology, all authors; formal analysis, F.C. and P.O.; investigation, all authors; resources, J.S.-G.; writing—F.C.; writing—review and editing, M.A.P. and P.O.; supervision, M.A.P. and P.O. All authors have read and agreed to the published version of the manuscript.




Funding


The research leading to these results was supported by MICINN supporting the Ramón y Cajal grant for M.A. Prieto (RYC-2017-22891), by Xunta de Galicia for supporting the program EXCELENCIA-ED431F 2020/12, the post-doctoral grant of L. Cassani (ED481B-2021/152). The authors thank the program BENEFICIOS DO CONSUMO DAS ESPECIES TINTORERA-(CO-0019-2021) that supports the work of F. Chamorro. The research leading to these results was supported by the European Union through the “NextGenerationEU. Authors are grateful to Ibero-American Program on Science and Technology (CYTED—AQUA-CIBUS, P317RT0003), to the Bio Based Industries Joint Undertaking (JU) under grant agreement No 888003 UP4HEALTH Project (H2020-BBI-JTI-2019) that supports the work of P. Otero. The JU receives support from the European Union’s Horizon 2020 research and innovation program and the Bio Based Industries Consortium. The project SYSTEMIC Knowledge hub on Nutrition and Food Security, has received funding from national research funding parties in Belgium (FWO), France (INRA), Germany (BLE), Italy (MIPAAF), Latvia (IZM), Norway (RCN), Portugal (FCT), and Spain (AEI) in a joint action of JPI HDHL, JPI-OCEANS and FACCE-JPI launched in 2019 under the ERA-NET ERA-HDHL (n° 696295).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


The research leading to these results was supported by MICINN supporting the Ramón y Cajal grant for M.A. Prieto (RYC-2017-22891) and Jianbo Xiao (RYC-2020-030365-I), by Xunta de Galicia for supporting the program EXCELENCIA-ED431F 2020/12, the post-doctoral grant of M. Fraga-Corral (ED481B-2019/096), and L. Cassani (ED481B-2021/152). The authors thank the program BENEFICIOS DO CONSUMO DAS ESPECIES TINTORERA-(CO-0019-2021) that supports the work of F. Chamorro. The research leading to these results was supported by the European Union through the “NextGenerationEU.” Authors are grateful to the Ibero-American Program on Science and Technology (CYTED—AQUA-CIBUS, P317RT0003), to the Bio Based Industries Joint Undertaking (JU) under grant agreement No 888003 UP4HEALTH Project (H2020-BBI-JTI-2019) that supports the work of P. Otero. The JU received support from the European Union’s Horizon 2020 research and innovation program and the Bio Based Industries Consortium. The project SYSTEMIC Knowledge hub on Nutrition and Food Security, has received funding from national research funding parties in Belgium (FWO), France (INRA), Germany (BLE), Italy (MIPAAF), Latvia (IZM), Norway (RCN), Portugal (FCT), and Spain (AEI) in a joint action of JPI HDHL, JPI-OCEANS and FACCE-JPI launched in 2019 under the ERA-NET ERA-HDHL (n° 696295).




Conflicts of Interest


The authors declare no conflict of interest.











	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  blsf-18-00019


  
    		
      blsf-18-00019
    


  




  





media/file0.png





