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tocopherols, sitosterols [10,11]. Peach and apricot by-product 
including peel and kernel are both rich in dietary fiber, phenols, 
carotenoids and peptides [12,13]. It has been estimated that olive oil 
processing produces 25kg of by-products per tree per year. Leaves 
represent 5% of the weight of olives in oil extraction. At the same 
time, the olive oil processing produces 35kg of solid waste (cake) 
and 100L of liquid waste (oil mill wastewaters) per 100kg of olives. 
Oleuropein, and other bioactive secoiridoids could be isolated by 
olive leaves and olive-processing by-products [14]. Up to 30%, w/w of 
the grapes processed by wine industry generates a solid waste (stems, 
skins, and seeds). Grape seed are rich in catechins while skins are 
rich in resveratrol, quercetin and its derivatives. Proanthocyanidins 
could be obtained from grape stems [15]. Dietary fiber could be 
recovered by cereal processing [16]. Even though the re-utilization 
of food by-products is a topic of great interest and largely discussed 
by scientific community, several point should be still investigated in 
order to obtain better recovery performance maybe using innovative 
technologies such as ultrasound assisted extraction, enzymatic 
assisted extraction, microwave extraction etc. Furthermore, it will be 
necessary to evaluate whether by modifying the production process 
(e.g. reduction of temperatures and processing pressures) without 
influencing food quality it is possible to further preserve the bioactive 
molecules present in the waste to further increase the recovery of these 
compounds for application in feed, food, packaging and nutraceutical 
industries with the purpose to boost profits and reduce costs related 
to waste disposal.
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Editorial
Energy production, availability of well-balanced food, and 

biochemical waste minimization are some of the major concerns 
worldwide. Food by-products are produced in large amount in the 
food industries, annually around the world. About 38% of food wastes 
is produced during food processing [1]. Vegetable-derived processing 
food wastes include stems, seeds, peel, shells, bran, trimmings residues 
[2]. The disposal of these food industry wastes in the environment lies 
on the ecosystem. Proper waste management plays a pivotal role in the 
growth of food industries [3]. Generally, agro-industrial wastes have 
been extensively used as animal feeds, fertilizers or as biofuels [4]. 
Food by-products however represent a promising source of bioactive 
compounds, which may be re-utilized for their potential healthy and 
rheological properties. Food industries are trying to embrace the 
circular economy approach by utilizing both the products and the 
by-products they obtain in the production chain. Recently, several 
researches led to the identification of bioactive compounds useful for 
formulation of functional food or nutraceutical products from food-
by products. Increased health awareness along with environmental 
consciousness has further augmented the scientific interest in this 
area. In fact, this new perspective turns the problem of food by-
product management into an opportunity. Peels, seeds, shanks, leaves, 
wastewater, and unusable pulp represent more than 40% of total plant 
food [5]. These by-products, are very rich in nutrients such as sugar, 
minerals, organic acids, dietary fibers, polyphenols, carotenoids that 
could therefore be reused and have their own market [6], assuming 
a relevant economic and scientific value in various industrial sectors 
[7]. On this perspective in the production of pomegranate juice, 
peel and pericarp, rich in cyanidin-3,5-diglucoside, cyanidin-3-
diglucoside and delphinidin-3,5-diglucoside could be reused as 
anthocyanin nutraceuticals products [8]. As well as pomegranate 
seed. Lucci et al. [9] evidenced that pomegranate “Dente di Cavallo” 
seed extract rich in punicic acid, α-linoleic and α -linolenic acids exert 
a promising antioxidant and antiproliferative activity and represent a 
value-added ingredient in formulations of products aimed to prevent 
cancer. In the fruit and vegetable sector broccoli leaves and stalks, 
and tomato peel are examples of by-products to be re-evaluated for 
the presence of glucosinolates, phenolic acids, flavonoids, lycopene, 

Editorial

Food By-Products a Promising Source of Bioactive 
Compounds Useful for Food and Nutraceutical Industries
Loizzo MR1* and Sicari V2

1Department of Pharmacy, Health and Nutritional 
Sciences, University of Calabria, Italy
2Department of Agricultural Science, Mediterranean 
University of Reggio Calabria, Italy

*Corresponding author: Monica Rosa Loizzo, 
Department of Pharmacy, Health and Nutritional 
Sciences, University of Calabria, 87036 Rende (CS), Italy

Received: June 07, 2018; Accepted: June 13, 2018; 
Published: June 20, 2018

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3032914/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3032914/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3032914/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3032914/
https://www.omicsonline.org/open-access/review-food-industry-byproducts-used-as-a-functional-food-ingredients-2252-5211-1000248.php?aid=79929
https://www.omicsonline.org/open-access/review-food-industry-byproducts-used-as-a-functional-food-ingredients-2252-5211-1000248.php?aid=79929
https://bioresourcesbioprocessing.springeropen.com/articles/10.1186/s40643-017-0148-6
https://bioresourcesbioprocessing.springeropen.com/articles/10.1186/s40643-017-0148-6
https://bioresourcesbioprocessing.springeropen.com/articles/10.1186/s40643-017-0148-6
https://www.sciencedirect.com/science/article/pii/S0196890410005157
https://www.sciencedirect.com/science/article/pii/S0196890410005157
https://pdfs.semanticscholar.org/0096/ced9e163d750b57f4cdd330541554f0bcd01.pdf
https://pdfs.semanticscholar.org/0096/ced9e163d750b57f4cdd330541554f0bcd01.pdf
https://pdfs.semanticscholar.org/0096/ced9e163d750b57f4cdd330541554f0bcd01.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19670887
https://www.ncbi.nlm.nih.gov/pubmed/19670887
https://www.ncbi.nlm.nih.gov/pubmed/19670887
https://www.ncbi.nlm.nih.gov/pubmed/19670887
https://www.sciencedirect.com/science/article/abs/pii/S0924224402000122
https://www.sciencedirect.com/science/article/abs/pii/S0924224402000122
https://www.sciencedirect.com/science/article/abs/pii/S0924224402000122
https://www.ncbi.nlm.nih.gov/pubmed/11052704
https://www.ncbi.nlm.nih.gov/pubmed/11052704
https://www.ncbi.nlm.nih.gov/pubmed/11052704


Ann Agric Crop Sci 3(1): id1034 (2018)  - Page - 02

Loizzo MR Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

9. Lucci P, Pacetti D, Loizzo MR, Frega NG. Punicagranatum CV. Dente di 
Cavallo seed ethanolic extract: antioxidant and antiproliferative activities. 
Food Chem. 2015; 167: 475-483.

10. Perretti G, Troilo A, Bravi E, Marconi O, Galgano F, Fantozzi P. Production of 
a lycopene-enriched fraction from tomato pomace using supercritical carbon 
dioxide. J Super Fluids. 2013; 82: 177-182.

11. Domínguez-Perles R, Martínez-Ballesta MC, Carvajal M, García-Viguera C, 
Moreno DA. Broccoli derived by-products: a promising source of bioactive 
ingredients. J Food Sci. 2010; 75: C383-C392.

12. Vásquez-Villanueva R, Marina ML, García MC. Revalorization of a peach 
(Prunuspersica (L.) Batsch) by product: extraction and characterization of 
ACE-inhibitory peptides from peach stones. J FunctFoods. 2015; 18: 137-
146.

13. He X-X, Liu C-M. Study on extraction of carotenoids from skin residue of 
apricot. Mod Food Sci Technol. 2013; 3: 034.

14. BerbelJ, Posadillo A. Review and analysis of alternatives for the valorisation 
of agro-industrial olive oil by-products. Sustainability. 2018; 10: 237-246.

15. Teixeira A, Baenas N, Dominguez-Perles R, Barros A, Rosa E, Moreno 
DA, et al. Natural bioactive compounds from winery by-products as health 
promoters: a review. Int J Mol Sci. 2014; 15: 15638-15678.

16. Elleuch M, Bedigian D, Roiseux O, Besbes S, Blecker C, Attia H. Dietary fiber 
and fibre-rich by-products of food processing: characterization, technological 
functionality and commercial applications—a review. Food Chem. 2011; 124: 
411-421.

Citation: Loizzo MR and Sicari V. Food By-Products a Promising Source of Bioactive Compounds Useful for 
Food and Nutraceutical Industries. Ann Agric Crop Sci. 2018; 3(1): 1034.

Ann Agric Crop Sci - Volume 3 Issue 1 - 2018
ISSN: 2573-3583 | www.austinpublishinggroup.com 
Loizzo et al. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/25149014
https://www.ncbi.nlm.nih.gov/pubmed/25149014
https://www.ncbi.nlm.nih.gov/pubmed/25149014
https://www.sciencedirect.com/science/article/pii/S0896844613002623
https://www.sciencedirect.com/science/article/pii/S0896844613002623
https://www.sciencedirect.com/science/article/pii/S0896844613002623
https://www.ncbi.nlm.nih.gov/pubmed/20546399
https://www.ncbi.nlm.nih.gov/pubmed/20546399
https://www.ncbi.nlm.nih.gov/pubmed/20546399
https://www.researchgate.net/publication/282637831_Revalorization_of_a_peach_Prunus_persica_L_Batsch_byproduct_Extraction_and_characterization_of_ACE-inhibitory_peptides_from_peach_stones
https://www.researchgate.net/publication/282637831_Revalorization_of_a_peach_Prunus_persica_L_Batsch_byproduct_Extraction_and_characterization_of_ACE-inhibitory_peptides_from_peach_stones
https://www.researchgate.net/publication/282637831_Revalorization_of_a_peach_Prunus_persica_L_Batsch_byproduct_Extraction_and_characterization_of_ACE-inhibitory_peptides_from_peach_stones
https://www.researchgate.net/publication/282637831_Revalorization_of_a_peach_Prunus_persica_L_Batsch_byproduct_Extraction_and_characterization_of_ACE-inhibitory_peptides_from_peach_stones
http://en.cnki.com.cn/Article_en/CJFDTOTAL-GZSP201303034.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-GZSP201303034.htm
http://www.mdpi.com/2071-1050/10/1/237
http://www.mdpi.com/2071-1050/10/1/237
https://www.ncbi.nlm.nih.gov/pubmed/25192288
https://www.ncbi.nlm.nih.gov/pubmed/25192288
https://www.ncbi.nlm.nih.gov/pubmed/25192288
https://www.sciencedirect.com/science/article/pii/S0308814610007880
https://www.sciencedirect.com/science/article/pii/S0308814610007880
https://www.sciencedirect.com/science/article/pii/S0308814610007880
https://www.sciencedirect.com/science/article/pii/S0308814610007880

	Title
	Editorial
	References

