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Grain-based food is a staple of the human diet. Whether it is cereals, legumes or
pseudocereals, grain-based diets provide nutritional benefits. This can be in the form
of macronutrients (starch, fibre, protein, and lipids) and micronutrients (minerals and
vitamins), as well as bioactive peptides and phytochemicals [1]. Grains are used to develop
bakery products, such as savory (bread, gluten-free bread, crackers, and pasta) and sweet
(cakes and muffins) [2] in addition to plant-based beverages (milk alternatives), fermented
products (such as yoghurt and fermented paste), extrudates and other snacks [3]. Fur-
thermore, grain-based ingredients offer emulsifying, foaming and thickening abilities [4].
Raw materials include cereals (barley, corn, millet, rice, rye, spelt, wheat), legumes (beans,
chickpeas, lentils, peas, and soybeans) and pseudocereals (amaranth, buckwheat, quinoa,
and sorghum). The functionalities are numerous, spanning from health to taste. In order to
fully exploit the nutritional potential of grain-based foods, consumer acceptance must be
achieved. This will guarantee compliance. The acceptability of food can be studied both
instrumentally and via sensory science.

The physicochemical evaluation of food can be performed via numerous techniques,
exploring a broad range of functionalities. Foaming, emulsifying and thickening abilities
can be assessed with specific tests. These results offer valuable information on grain-based
ingredients capability to incorporate air (thus increasing volume), stabilize emulsion sys-
tems (air in water, oil in water, and water in oil) and increase viscosity, offering mouthfeel,
while preventing syneresis and phase separation upon storage. Food products can be as-
sessed for texture, rheology (viscosity and pasting properties), thermal properties (through
differential scanning calorimetry and thermogravimetric analysis) as well as water mobil-
ity (nuclear magnetic resonance) in addition to image analysis (microscopy and particle
size) [5–7].

Sensory evaluation includes both consumer preference and trained panels. Consumer
panels reveal human preferences for appearance, aroma, taste and texture. It can be
performed traditionally in sensory booths, or with modern techniques such as immersive
technologies and augmented reality. The goal is to predict consumers’ acceptability of food
products. Tests include hedonic scale, threshold, the triangle test and others [8]. Trained
panels are used in focus groups, which allow us to study specific attributes with experts
of each type of food. This technique is useful in describing new foods as well as in the
investigation of their shelf-life stability [9].

Sustainable food supply is a contemporary issue of high relevance. Societies must be
able to produce food sustainably, meaning with lower environmental impact (less carbon
and water footprint, and minimized land use), high nutritional quality, safety and sensory
quality. Local crops, plant-based foods and upcycling of processing side streams are three
answers to this call. The application of grains to non-traditional foods (egg, dairy, meat
alternatives) and traditional (bakery) offers new ways to deliver nutrition along with high
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taste. Examples of upcycling include aquafaba and liluva (the processing water of legumes)
used in egg replacers or as alternatives to hydrocolloids [10–12].

In recent years, there has also been attention focused on the bioactive ingredients of
cereal grains and their benefits in terms of nutritional well-being [13,14]. However, these
bioactive ingredients (fibre and phenolic compounds for instance) can affect the physical
nature of foods as well as their sensory quality [15]. This is particularly the case when
considering the use of wholegrains in foods [16].

Therefore, the aim of this Special Issue is to illustrate the latest scientific advances in
the field of grain-based foods, investigating their physicochemical properties and sensory
qualities. The focus is on sustainable solutions such as local crops (amaranth, ancient
grains, buckwheat, maize, quinoa, rice, and spelt), plant-based products (yoghurt and egg
alternatives) and upcycled ingredients (aquafaba, liluva, and pomace).

Author Contributions: Conceptualization, L.S., C.B. and R.M.; methodology, L.S., C.B. and R.M.,
software, L.S., C.B. and R.M.; validation, L.S., C.B. and R.M.; formal analysis, L.S., C.B. and R.M.;
investigation, L.S., C.B. and R.M.; resources, L.S., C.B. and R.M.; data curation, L.S., C.B. and R.M.
writing—original draft preparation, L.S.; writing—review and editing, L.S. and C.B.; visualization,
L.S., C.B. and R.M.; supervision; L.S., C.B. and R.M. Project administration, L.S., C.B. and R.M.;
funding acquisition, L.S., C.B. and R.M. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

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

References
1. Carcea, M. Nutritional value of grain-based foods. Foods 2020, 9, 504. [CrossRef] [PubMed]
2. Hui, Y.H.; Corke, H.; De Leyn, I.; Nip, W.K.; Cross, N.A. (Eds.) Bakery Products: Science and Technology; John Wiley & Sons: New

York, NY, USA, 2008.
3. Satija, A.; Hu, F.B. Plant-based diets and cardiovascular health. Trends Cardiovasc. Med. 2018, 28, 437–441. [CrossRef] [PubMed]
4. Woomer, J.S.; Adedeji, A.A. Current applications of gluten-free grains—A review. Crit. Rev. Food Sci. Nutr. 2021, 61, 14–24.

[CrossRef] [PubMed]
5. Joyner, H.S. Explaining food texture through rheology. Curr. Opin. Food Sci. 2018, 21, 7–14. [CrossRef]
6. Schiraldi, A.; Dimitrios, F. Calorimetry and thermal analysis in food science. J. Therm. Anal. Calorim. 2019, 138, 2721–2732.

[CrossRef]
7. Chen, Q.; Tai, X.; Li, J.; Li, C.; Guo, L. High Internal Phase Emulsions Synergistically Stabilized by Sodium Carboxymethyl

Cellulose and Palm Kernel Oil Ethoxylates as an Essential Oil Delivery System. J. Agric. Food Chem. 2021, 69, 4191–4203. [CrossRef]
[PubMed]

8. Aschemann-Witzel, J.; Ares, G.; Thøgersen, J.; Monteleone, E. A sense of sustainability?—How sensory consumer science can
contribute to sustainable development of the food sector. Trends Food Sci. Technol. 2019, 90, 180–186. [CrossRef]

9. Djekic, I.; Lorenzo, J.M.; Munekata, P.E.; Gagaoua, M.; Tomasevic, I. Review on characteristics of trained sensory panels in food
science. J. Texture Stud. 2021, 52, 501–509. [CrossRef]

10. Campos-Vega, R.; Oomah, B.D.; Vergara-Castaneda, H.A. (Eds.) Food Wastes and By-Products: Nutraceutical and Health Potential;
John Wiley & Sons: New York, NY, USA, 2020.

11. Mustafa, R.; Reaney, M.J. Aquafaba, from food waste to a value-added product. In Food Wastes By-Products: Nutraceutical Health
Potential; Wiley: Hoboken, NJ, USA, 2020; pp. 93–126. [CrossRef]

12. Serventi, L. (Ed.) Upcycling Legume Water: From Wastewater to Food Ingredients; Springer Nature: Berlin, Germany, 2020; p. 174.
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