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In the wake of the United Nations” Agenda 2030, a global commitment to advancing
well-being, sustainable living, and waste reduction, the spotlight on cereal-based food
products with high added value has intensified. The escalating demand for healthful
products positively impacting human nutrition has paved the way for innovative food
science and technology solutions [1]. Fortification, a method of incorporating bioactive
compounds into everyday foods, has emerged as a pivotal strategy to meet consumer needs
while enhancing foodstuffs’ nutritional and health properties [2]. Cereal-based products,
serving as the bedrock of global nourishment, present a fertile ground for fortification
with essential elements such as fiber, phytochemicals, protein, fatty acids, vitamins, and
minerals [3]. Additionally, within the circular economy framework, there is a call to harness
the potential of agro-industrial by-products endowed with high added value to pursue
sustainable and efficient food systems [4]. The waste generated from the food supply chain,
including agro-industrial by-products, accounts for around 30% of the total food produced
globally. Fortifying cereal-based products, which are fundamental sources of nourishment,
could aid waste reduction on a global scale [5].

Considering the possibility of fortifying food products with by-products from the food
processing industry, Lomuscio et al. [6] delve into the potential of utilizing brewing by-
products, particularly trub, which are rich in proteins and fibers, to enhance the nutritional
profile of durum wheat fresh pasta. Their research sheds light on the intricate technological
and physical-chemical properties influenced by the incorporation of debittered trub powder.
The study underscores the fact that debittered trub, at a substitution level of up to 10%,
holds promise as an ingredient for fortified fresh pasta, enriching its nutritional content
without compromising quality or sensory attributes. Trub is among the three primary
wastes generated in the brewing industry, alongside brewers’ spent grain and residual
brewers’ yeast. Both of these by-products and derivatives thereof have been utilized to
fortify cereal-based products. For instance, research has demonstrated that adding brewers’
spent grain protein hydrolysates, which possess diverse biological properties, including
antioxidant activity, into muffin formulations has promising antidiabetic properties [7].
Moreover, recent research has evaluated the possibility of using (3-glucan from brewers’
spent yeast as a techno-functional food ingredient for pasta fortification [8].

In recent years, many ingredients have been used to fortify various cereal-based
products. Generally, cereal-based products that are globally accepted by consumers are
selected and taken in such a way as to convey the bioactive compounds contained in the
fortifiers. For instance, among bakery items, pizza is consumed and enjoyed worldwide.
Due to the simplicity of its preparation and good taste, pizza is also a popular snack that
could be a promising vehicle for functional compounds, thus satisfying health-conscious
customers [9,10]. Over the years, this beloved comfort food has seen fortification with
by-products from cauliflower processing [11] and soybean oil and carrot extract [12]. More
recently, the exploration has expanded to developing a functional pizza base enriched with
jujube powder, harnessing the health advantages of this distinctive ingredient. The study
delves into chemical analyses, unveiling heightened phenolic compounds and antioxidant
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activity. This research demonstrates how jujube powder can be effectively integrated into
pizza dough, introducing a fresh dimension to this cherished comfort food [13].

Similarly, Asian noodles, including udon, ramen, Korean white salted noodles, and
Chinese yellow alkaline noodles, are widely enjoyed. The rheological properties of salted
noodles are closely tied to the composition of the wheat flour used. With consumers
increasingly seeking foods with added health benefits, incorporating composite flours
rich in resistant starch (RS) could be crucial for producing nutritious noodles. There is a
growing tendency to boost dietary fiber, such as RS, in essential ingredients like wheat
flour for noodle preparation, aiming to provide extra health benefits during digestion [14].
In salted noodles, incorporating highly resistant starches, such as high-amylose corn starch,
heat moisture treatment corn starch, and green banana flour, takes center stage. The
study unravels the intricate relationship between these alternative flours and the physical
properties of dough, impacting the eating quality and estimated glycemic index of salted
noodles. The findings suggest that such incorporation can lead to the development of
low-glycemic noodles with good acceptability, contributing to gastrointestinal health [15].
This Special Issue also delves into fortifying standard wheat-based crackers with faba-
bean-derived components, revealing improved macronutrient composition and increased
dietary fiber, fat, and resistant starch. This exploration showcases the potential of faba bean
flour, starch concentrate, protein concentrate, and protein isolate to enhance wheat-based
crackers’ nutritional properties and functional value [16].

Additionally, this Editorial includes a paper addressing the current lifestyle trends
and the growing consumer interest in healthier bread products with improved nutritional
compositions. The paper explores the incorporation of various protein sources, both
animal and vegetable. It analyzes the impact on nutritional changes, dough properties,
texture parameters, appearance, flavor, and health-related effects. Alternative processing
biotechnologies, such as germination, fermentation, and sourdough-based methods, are
discussed, emphasizing their potential to enhance the dough’s composition and nutritional
properties. For example, it has been reported that using sourdough and germinated flour
improves the rate of starch hydrolysis related to the glycemic index. These alternative
processing biotechnologies are highlighted as a strategy to positively impact bread’s texture,
appearance, flavor, and aroma, ultimately contributing to consumer health.

This underscores the importance of innovating alternative protein sources and imple-
menting technological strategies for their better incorporation, ensuring the maintenance
of texture and enhancement of sensory properties in bread products [17].

Conclusions

In conclusion, the research articles on fortified cereal-based foodstuffs presented in
this Special Issue reflect a food development revolution, emphasizing their pivotal role in
shaping a future where nutrition, sustainability, and palatability coexist. These innovations
underscore significant strides in fortification, contributing to a healthier, more sustainable
world. The diverse approaches showcased in this collection align with the global com-
mitment outlined in the United Nations” Agenda 2030, highlighting the transformative
potential of fortified cereals to address pressing challenges. Together, they pave the way
for a future where fortified cereals are central to addressing global concerns and fostering
positive change.

Acknowledgments: As Guest Editors of this Special Issue entitled “Fortified Cereal-Based Foodstulffs:
Technological, Sensory, and Nutritional Properties”, we would like to express our deep appreciation
to all of the authors whose valuable work was published under this issue and thus contributed to the
success of the edition.

Conflicts of Interest: The authors declare no conflicts of interest.



Foods 2024, 13,1182 30f3

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

United Nations. Resolution Adopted by the General Assembly on 25 September 2015, 526 A/RES/70/1, Transforming our World:
The 2030 Agenda for Sustainable Development, 527, United Nations. 2015. Available online: https://undocs.org/en/A/RES/70
/1 (accessed on 25 March 2024).

Rohner, F; Wirth, ].P.; Zeng, W.; Petry, N.; Donkor, W.; Neufeld, L.M.; Mkambula, P.; Groll, S.; Mbuya, M.N.; Friesen, V.M. Global
coverage of mandatory large-scale food fortification programs: A systematic review and meta-analysis. Adv. Nutr. 2023, 14,
1197-1210. [CrossRef] [PubMed]

Di Cairano, M.; Tolve, R.; Cela, N.; Sportiello, L.; Scarpa, T.; Galgano, F. Functional cereal-based bakery products, breakfast
cereals, and pasta products. In Functional Cereals and Cereal Foods: Properties, Functionality and Applications; Springer International
Publishing: Cham, Switzerland, 2022; pp. 215-249.

Bianchi, F; Tolve, R.; Rainero, G.; Bordiga, M.; Brennan, C.S.; Simonato, B. Technological, nutritional and sensory properties of
pasta fortified with agro-industrial by-products: A review. Int. ]. Food Sci. Technol. 2021, 56, 4356—4366. [CrossRef]

FAQ; SiK. Global Food losses and Food waste. In Proceedings of the Save Food Congress, Diisseldorf, Germany, 16-17 May 2011;
UNEP: Nairobi, Kenya, 2011; p. 1.

Lomuscio, E.; Bianchi, F.; Cervini, M.; Giuberti, G.; Simonato, B.; Rizzi, C. Durum wheat fresh pasta fortification with trub, a beer
industry by-product. Foods 2022, 11, 2496. [CrossRef] [PubMed]

Bazsefidpar, N.; Yazdi AP, G.; Karimi, A.; Yahyavi, M.; Amini, M.; Gavlighi, H.A.; Simal-Gandara, J. Brewers spent grain protein
hydrolysate as a functional ingredient for muffins: Antioxidant, antidiabetic, and sensory evaluation. Food Chem. 2024, 435, 137565.
[CrossRef] [PubMed]

Ungureanu-luga, M.; Avramia, I. Pasta fortified with 3-glucan Isolated from brewer’s yeast (Saccharomyces cerevisiae) by-product.
J. Cereal Sci. 2024, 115, 103818. [CrossRef]

Kanaujiya, G.; Neetu, S. To Nutritional Profile of Dietary Fibre Pizza Base and Sensory Evaluation of Develop Product. Int. J. Adv.
Res. Ideas Innov. Technol. 2017, 3, 932-936.

Biljwan, M.; Naik, B.; Sharma, D.; Singh, A.; Kumar, V. Recent development in dough based bakery products: A mini review.
Pharma Innov. J. 2019, 8, 654—658.

Nartea, A.; Fanesi, B.; Pacetti, D.; Lenti, L.; Fiorini, D.; Lucci, P.; Frega, N.G.; Falcone, PM. Cauliflower by-products as functional
ingredient in bakery foods: Fortification of pizza with glucosinolates, carotenoids and phytosterols. Curr. Res. Food Sci. 2023,
6,100437. [CrossRef] [PubMed]

Motevalizadeh, E.; Mortazavi, S.A.; Milani, E.; Hooshmand-Dalir, M.A.R. Optimization of physicochemical and textural properties
of pizza cheese fortified with soybean oil and carrot extract. Food Sci. Nutr. 2018, 6, 356-372. [CrossRef] [PubMed]

Falciano, A.; Sorrentino, A.; Masi, P.; Di Pierro, P. Development of functional pizza base enriched with jujube (Ziziphus jujuba)
powder. Foods 2022, 11, 1458. [CrossRef] [PubMed]

Raungrusmee, S.; Shrestha, S.; Sadiq, M.B.; Anal, A K. Influence of resistant starch, xanthan gum, inulin and defatted rice bran on
the physicochemical, functional and sensory properties of low glycemic gluten-free noodles. LWT 2020, 126, 109279. [CrossRef]
Li, PH.; Wang, CW.; Lu, W.C,; Chan, Y.J.; Wang, C.C.R. Effect of resistant starch sources on the physical properties of dough and
on the eating quality and glycemic index of salted noodles. Foods 2022, 11, 814. [CrossRef] [PubMed]

Gangola, M.P;; Ramadoss, B.R.; Jaiswal, S.; Fabek, H.; Tulbek, M.; Anderson, G.H.; Chibbar, R.N. Nutritional composition and
in vitro starch digestibility of crackers supplemented with faba bean whole flour, starch concentrate, protein concentrate and
protein isolate. Foods 2022, 11, 645. [CrossRef] [PubMed]

Prieto-Vazquez del Mercado, P.; Mojica, L.; Morales-Hernandez, N. Protein ingredients in bread: Technological, textural and
health implications. Foods 2022, 11, 2399. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://undocs.org/en/A/RES/70/1
https://undocs.org/en/A/RES/70/1
https://doi.org/10.1016/j.advnut.2023.07.004
https://www.ncbi.nlm.nih.gov/pubmed/37499980
https://doi.org/10.1111/ijfs.15168
https://doi.org/10.3390/foods11162496
https://www.ncbi.nlm.nih.gov/pubmed/36010496
https://doi.org/10.1016/j.foodchem.2023.137565
https://www.ncbi.nlm.nih.gov/pubmed/37801764
https://doi.org/10.1016/j.jcs.2023.103818
https://doi.org/10.1016/j.crfs.2023.100437
https://www.ncbi.nlm.nih.gov/pubmed/36691589
https://doi.org/10.1002/fsn3.563
https://www.ncbi.nlm.nih.gov/pubmed/29564103
https://doi.org/10.3390/foods11101458
https://www.ncbi.nlm.nih.gov/pubmed/35627028
https://doi.org/10.1016/j.lwt.2020.109279
https://doi.org/10.3390/foods11060814
https://www.ncbi.nlm.nih.gov/pubmed/35327238
https://doi.org/10.3390/foods11050645
https://www.ncbi.nlm.nih.gov/pubmed/35267277
https://doi.org/10.3390/foods11162399
https://www.ncbi.nlm.nih.gov/pubmed/36010405

	References

