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Blue wheat

A review: nutritional and sensory evaluation of alternative cereals and their possible 
application in processed foods

• Cereals are the most widely consumed foods in the world's diet, in 
both industrialized and developing countries.

• This study covers the possibility of involving more alternative wheat 
species; providing a summary of the studies that were published, 
especially related to products such as bread, pasta and biscuits.

Utilising alternative cereals in product development

 19 and 26 anthocyanins were identified in blue and purple wheat
 The total content of anthocyanins was 9.26 and 13.23 mg/kg
 There is a decrease in anthocyanin content during the baking process
Anthocyanin-rich biscuits made from wholemeal purple wheat and wholemeal 

conventional wheat flour
Higher gluten index in purple wheat biscuits
 Similar anthocyanin profile of biscuits and wholemeal flour
 Spelt wheat cultivars had higher contents of soluble dietary fibre and protein (compared to 

standard wheat or durum wheat)
 Sorghum contains important phenolic and antioxidant compounds
 Sorghum dough has poor rheological properties compared to standard wheat dough
 Technological methods are limited to producing food from Sorghum wheat flour

Nutritional studies

• Reviewing the most recent studies that can form the foundation for 
future applied research to promote methods of alternative cereal 
utilization to make a substantial contribution to the human diet.

• Gaining a better understanding of the advantages and 
disadvantages of alternative cereals’ application in food products.

• Making future collaborations with experts interested in alternative 
and sustainable food systems.

Aims and Objective

•A scoping review approach was applied in order to provide theoretical 
framework. The major bibliographic databases were utilized to search 
for journals and articles, including: Google Scholar, Scopus and Web of 
Science.

•At the current time there is only limited information available on 
alternative cereals. Our review analyses and critically evaluates these 
from a nutritional and sensory point of view.

Materials and Methods

Critical points in product development: to understand the changes in sensory 
attributes and their impact on the product’s consumer acceptability

 If consumers are informed about the type of cereals in the bread prototypes
 It results in a higher preference score for spelt and purple grain samples
Most important consumer aspects of choosing alternative cereals
 Cereal species, product type, flavour and product-related claims 
 Sweet and nutty flavour had a positive impact on consumer acceptance
Ancient cereals have a characteristic and rich flavour profile compared to 

mainstream species 
 Sensory profiling of cooked grains (ancient species, landraces and old cultivars)
Ancient species were mostly characterised by oat porridge and bulgur aroma
Darker coloured grains were also more intense in cocoa and cooked malt flavour

Sensory studies

•Alternative cereals have been recently demonstrated to 
have functional properties, however, human consumption 
of alternative cereals remains low.

•Presently, the dough characteristics of flours from 
alternative cereals lack some of the traits required by 
commercial bakeries and factories to produce.

Targets to be improved in the future
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Graphic of the acceptance process of the papers

The selection and acceptance process of references was based on:

References:

• Bartl, P., Albreht, A., Skrt, M., Tremlová, B., Ošťádalová, M., Šmejkal, K., . . . Ulrih, N. P. (2015). Anthocyanins in purple and blue wheat grains
and in resulting bread: Quantity, composition, and thermal stability. International journal of food sciences and nutrition, 66(5), 514-519.

• Bonafaccia, G., Galli, V., Francisci, R., Mair, V., Skrabanja, V., & Kreft, I. (2000). Characteristics of spelt wheat products and nutritional value 
of spelt wheat-based bread. Food Chemistry, 68(4), 437-441. 

• Gosine, L., & McSweeney, M. B. (2019). Consumers’ attitudes towards alternative grains: A conjoint analysis study. International Journal of 
Food Science & Technology, 54(5), 1588-1596. 

• Jones, B. M. (2017). Producing heritage: Politics, patrimony, and palatability in the reinvention of lowcountry cuisine. Food, Culture & Society,
20(2), 217-236. 

• Kulamarva, A. G., Sosle, V. R., & Raghavan, G. V. (2009). Nutritional and rheological properties of sorghum. International Journal of Food 
Properties, 12(1), 55-69. 

• Pasqualone, A., Bianco, A. M., Paradiso, V. M., Summo, C., Gambacorta, G., Caponio, F., & Blanco, A. (2015). Production and characterization 
of functional biscuits obtained from purple wheat. Food Chemistry, 180, 64-70. 

• Starr, G., Bredie, W., & Hansen, Å. (2013). Sensory profiles of cooked grains from wheat species and varieties. Journal of Cereal Science,
57(3), 295-303. 

• Teuber, R., Dolgopolova, I., & Nordström, J. (2016). Some like it organic, some like it purple and some like it ancient: Consumer preferences 
and WTP for value-added attributes in whole grain bread. Food Quality and Preference, 52, 244-254. 

Shorgum
Sorghum spp.

Spelt wheat
Triticum aestivum
ssp. Spelta

Purple wheat
Triticum aestivum
speciality, Triticum sp

The main reviewed species1. Eligibility Screening

2. Methodological Screening: Qualitative
3. Methodological Screening: Quantitative
4. Relevance Screening


