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The interest in improving the health benefits of cereal foods is continuously increasing. This is essentially due to the high frequency of their consumption worldwide, and to the chance of using them to vehicle health promoting components in the diet that may counteract the occurrence of non-communicable diseases (NCDs). This would contribute to improving health maintenance and disease prevention on line with aims of the 2030 Agenda for Sustainable Development that recognizes NCDs as a “major challenge for sustainable development”. Incorrect dietary behaviors are among the major “behavioral risk factors” in NCDs incidences. In fact, the increasing consumption of ready meals that are rich in sugars and lipids, and poor in bioactive compounds and fibers, is contributing to overweight and obesity worldwide, with an increasing trend in low-, middle-, and even high-income countries.



Improving the functional and technological properties of cereal wholemeal flours is a first and direct goal in favor of the production and spread of cereal-based foods with improved functional skills. The challenge is to improve the cereal foods not only for health, but also for taste in order to guarantee consumer’s acceptance, and the economic potential of the new products. This aim can be achieved using different strategies, some being based on the selection of the best genetic materials and on breeding programs, some others focusing on the upgrade of milling processes or on using new foods formulations.



The Special Issue “Functional Cereal Foods for Health Benefits: Genetic and/or Processing Strategies to Enhance the Quali-Quantitative Composition of Bioactive Components” collects 12 original research articles on different innovative approaches to improve the health potential of cereal foods contributing to a Mediterranean diet-based lifestyle. Some of the research articles address the issue of finding the best milling strategies to produce wholemeal flour with improved contents of bioactive components, but also reduced contents of contaminants and toxic components. Above all, the aim is to improve the health value of the end-products while maintaining good technological and sensorial quality. The latter issues seemed to be not completely overcome when different pilot-scale milling methods were tested to produce whole-wheat flour to be used for Chinese Steamed Bread (CSB) and Chinese leavened pancakes (CLP) [1]. In fact, dietary fibers increased by 1.6 fold, and ferulic acid by 1.9 fold, but such improvements were accompanied by an increase of damaged starch percentage, and overall affected the quality of end-products [1]. The development of an upgraded micronization plant and of a modified air classification plant able to produce different types of durum wheat milling fractions enriched in bran particles and consequently of phenolic bioactive compounds was also presented in this special issue [2]. This innovative solution offered the advantage of directly producing different unrefined milling products with peculiar features, making them suitable to produce diverse types of unrefined end-products (pasta, bread, biscuits, etc.). Due to the presence of bran particles in different rates within each air-classified fraction, the millings had a higher technological quality compared to that of semolina supplemented with the addition of bran aliquots. Nevertheless, the alvegraphic behavior of the unrefined millings displays a significant reduction in the alveographic parameters, especially with regard to a P/L increase [3]. This technology has the advantage of reducing the levels of organic and inorganic contaminants, thus reducing health hazards to consumers [4].



Another aspect of the special issue is about the effects of seed fermentation or dehulling on improving the concentration of nutritional and bioactive compounds. As an example, xylanase and cellulose, produced by Aspergillus awamori and Thricoderma reesei, were used on rice seeds [5]. In the selected conditions, such treatment facilitated a consistent increase of Ca, P, Iron, free amino acids, phenolic compounds and proteins. Another application of fermentation regarded coix seeds by using Monascus purpureus [6]. As a result, the contents of tocols, γ-oryzanol, and coixenolide increased improving also the associated antioxidant and anticancer activity on laryngeal carcinomatous HEp2 cells [6].



Dehulling also could have an indirect effect on the improvement of phenolic compounds with health benefits [7]. In fact, the germination of dehulled buckwheat seeds resulted in 1.8-fold and 1.9-fold higher phenolics and antioxidant activity compared to hulled seeds [7].



Ultimately, as a third topic, this special issue includes studies investigating the effect of extreme environmental conditions on the accumulation of phenolic acids in the wholemeal flour of different durum wheat cultivars [8]. Good yield performances and high accumulation of bioactive compounds across highly differing growing conditions could be significant to improve both the durum wheat resilience and health-promoting value. This in agreement with Goal 13 of the 2030 Agenda requiring urgent actions to combat climate change and its impacts.



Notably, cereal polyphenols can be found associated with cancer prevention, though more studies are needed in order to receive specific health claims by FDA and EFSA. To this aim, phenolic extracts from sorghum with black pericarp were tested on the inhibition of hepatocarcinoma HepG2 cells and colorectal adenocarcinoma Caco-2 cells [9]. The cell growth inhibition by the sorghum phenolic extracts was significantly associated with their phenolic content and the inhibition appeared to be mediated by cytostatic and apoptotic mechanisms rather than cytotoxicity [9].



The quality of the majority of cereal foods depends largely on protein composition. In wheat, especially the high and low molecular weight glutenins have a great role on that. The effect of these proteins was analyzed gene-by-gene or as haplotypes providing new insights in the importance of common and rare allelic variants to improve gluten quality [10]. As a matter of fact, the biological value of cereal proteins is limited by the deficiency of essential amino acids. To counteract malnutrition due to a poorly balanced diet, it is urgent to select cereals that, besides having high yield potential, contain higher amounts of essential amino acids. Such a work was carried out in maize and is particularly valuable in view of future hybridization to produce highly nutritious maize hybrids to address malnutrition caused by a maize-based diet [11].



Finally, this special issue includes three reviews discussing the nutritional significance of wheat proteins on human health [12] and of their evolution from wheat domestication to modern cultivars [13]. The reviews particularly address common misconceptions that are associated with wheat consumption in relation to health; the latter provides a holistic view of the temporal and proteogenomic evolution of wheat from its domestication to the massively produced high-yield crop of our day [12,13].



In relation to the celiac disease and gluten sensitivity, sorghum grains can enter gluten-free diets being also interesting for their potential phenolic-induced health benefits [14]. The third review covers aspects of sorghum health benefits and explores their mechanisms of action [14].



In conclusion, this Special Issue offers an interesting contribution to the field providing readers information on multiple approaches to improve the cereal-based foods. The research articles and the reviews can be useful both for researchers and for industry operators. In most cases, these strategies may alter the technological and sensory properties, but confer different quality characteristics that, when explained, can be accepted by consumers and producers.






Author Contributions


B.L. writing—original draft preparation, B.L. and W.W. writing—review and editing, B.L. funding acquisition. All authors have read and agreed to the published version of the manuscript.




Funding


This work was funded by PRIMA SECTION 1 2020 AGROFOOD VALUE 997 CHAIN IA TOPIC: 1.3.1-2020 (IA), MEDWHEALTH, project grant no. 2034.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Tian, W.; Tong, J.; Zhu, X.; Martin, F.P.; Li, Y.; He, Z.; Zhang, Y. Effects of Different Pilot-Scale Milling Methods on Bioactive Components and End-Use Properties of Whole Wheat Flour. Foods 2021, 10, 2857. [Google Scholar] [CrossRef] [PubMed]

	



Cammerata, A.; Laddomada, B.; Milano, F.; Camerlengo, F.; Bonarrigo, M.; Masci, S.; Sestili, F. Qualitative Characterization of Unrefined Durum Wheat Air-Classified Fractions. Foods 2021, 10, 2817. [Google Scholar] [CrossRef] [PubMed]

	



Cammerata, A.; Sestili, F.; Laddomada, B.; Aureli, G. Bran-Enriched Milled Durum Wheat Fractions Obtained Using Innovative Micronization and Air-Classification Pilot Plants. Foods 2021, 10, 1796. [Google Scholar] [CrossRef] [PubMed]

	



Cammerata, A.; Marabottini, R.; Del Frate, V.; Allevato, E.; Palombieri, S.; Sestili, F.; Stazi, S.R. Use of Air-Classification Technology to Manage Mycotoxin and Arsenic Contaminations in Durum Wheat-Derived Products. Foods 2022, 11, 304. [Google Scholar] [CrossRef] [PubMed]

	



Kothakota, A.; Pandiselvam, R.; Siliveru, K.; Pandey, J.P.; Sagarika, N.; Srinivas, C.H.S.; Kumar, A.; Singh, A.; Prakash, S.D. Modeling and Optimization of Process Parameters for Nutritional Enhancement in Enzymatic Milled Rice by Multiple Linear Regression (MLR) and Artificial Neural Network (ANN). Foods 2021, 10, 2975. [Google Scholar] [CrossRef] [PubMed]

	



Zeng, H.; Qin, L.; Liu, X.; Miao, S. Increases of Lipophilic Antioxidants and Anticancer Activity of Coix Seed Fermented by Monascus purpureus. Foods 2021, 10, 566. [Google Scholar] [CrossRef] [PubMed]

	



Živkovic, A.; Polak, T.; Cigic, B.; Požrl, T. Germinated Buckwheat: Effects of Dehulling on Phenolics Profile and Antioxidant Activity of Buckwheat Seeds. Foods 2021, 10, 740. [Google Scholar] [CrossRef] [PubMed]

	



Laddomada, B.; Blanco, A.; Mita, G.; D’Amico, L.; Singh, R.P.; Ammar, K.; Crossa, J.; Guzmán, C. Drought and Heat Stress Impacts on Phenolic Acids Accumulation in Durum Wheat Cultivars. Foods 2021, 10, 2142. [Google Scholar] [CrossRef] [PubMed]

	



Chen, X.; Shen, J.; Xu, J.; Herald, T.; Smolensky, D.; Perumal, R.; Wang, W. Sorghum Phenolic Compounds Are Associated with Cell Growth Inhibition through Cell Cycle Arrest and Apoptosis in Human Hepatocarcinoma and Colorectal Adenocarcinoma Cells. Foods 2021, 10, 993. [Google Scholar] [CrossRef]

	



Roncallo, P.F.; Guzmán, C.; Larsen, A.O.; Achilli, A.L.; Dreisigacker, S.; Molfese, E.; Astiz, V.; Echenique, V. Allelic Variation at Glutenin Loci (Glu-1, Glu-2 and Glu-3) in a Worldwide Durum Wheat Collection and Its Effect on Quality Attributes. Foods 2021, 10, 2845. [Google Scholar] [CrossRef]

	



Amegbor, I.; van Biljon, A.; Shargie, N.; Tarekegne, A.; Labuschagne, M. Identifying Quality Protein Maize Inbred Lines for Improved Nutritional Value of Maize in Southern Africa. Foods 2022, 11, 898. [Google Scholar] [CrossRef]

	



Sabença, C.; Ribeiro, M.; de Sousa, T.; Poeta, P.; Bagulho, A.S.; Igrejas, G. Wheat/Gluten-Related Disorders and Gluten-Free Diet Misconceptions: A Review. Foods 2021, 10, 1765. [Google Scholar] [CrossRef] [PubMed]

	



De Sousa, T.; Ribeiro, M.; Sabença, C.; Igrejas, G. The 10,000-Year Success Story of Wheat! Foods 2021, 10, 2124. [Google Scholar] [CrossRef] [PubMed]

	



Xu, J.; Wang, W.; Zhao, Y. Phenolic Compounds in Whole Grain Sorghum and Their Health Benefits. Foods 2021, 10, 1921. [Google Scholar] [CrossRef]












	
	
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


  foods-11-01849


  
    		
      foods-11-01849
    


  




  





media/file0.png





