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Introduction 
In the last decade, colored wheat varieties have raised increasing interest for their functional prop-
erties. These grains are high in carotenoids, anthocyanins and polyphenols with antioxidant activity. 
Thus, the introduction of colored wheat as ingredients for human diet may have beneficial effects 
on health. 

Objective 
In this study, we investigated the composition and structural properties of selected grains with high 
content of functional components, including anthocyanins (T. vulgare cv Skorpion), carotenoids (T. 
vulgare cv Bonavita), -glucans (H. vulgare cv Rondo) and fiber (emmer T. dicoccum cv Giovanni 
Paolo).

Methodology 
Composition of macro and micronutrients was assessed by omic techniques, which confirmed that 
active metabolites are enriched in the bran; gluten protein alleles were determined by proteomic 
analysis including 2D-electrophoresis and LC-MS/MS (Orbitrap technology). 

Main findings 
Mapping of glutenin subunits showed that all grains presented specific alleles related to good bread-
making performance. Furthermore, a procedure for quantitative determination of the single protein 
components was set up, based on automated gel image analysis.
All-bran flour from the selected cereals was then used to produce sourdough bread. Compositional 
analyses, as well as charaterization of bioactive components (anthocyanins and carotenoids) were 
performed by omic methodologies in order to evaluate their survival, modification and bioavailability 
in the final products. In vitro protein digestibility of bread baked with colored grains was determined 
using a static model of gastrointestinal digestion (GID), according to Minekus et al. 2014. Peptides 
which survived digestion were characterized by MS-based peptidomics. These peptides derived 
from all wheat protein subfractions and they were specific of the wheat biotypes and antioxidant 
composition of cereals. Several sequences corresponding to antioxidant peptides or their precur-
sors survived digestion. 

Conclusion 
Combined with the natural presence of heatlh-promoting compounds, bioactive peptides released 
upon GID support the use of colored grains as ingredients for producing functional bread and baked 
products.

Key words 
Colored grain; protein digestibility; functional bread



A. Delcour, J. ................................................106
A. Lima Pallone, J.................................177, 178
Abad Campos, P. .........................................270
Abbühl, L. .......................................................89
Abdalrazeqa, M. ...........................................118
Abrahamse, E. ..............................................161
Adalgisa Nicolai, M. ........................................86
Adouard, N. ..................................................107
Aguayo-Mendoza, M. .............................83, 202
Aguilar Cordero, M. ......................................160
Aguilera Garrido, A. ......................................215
Aguilera, Y. ...................................................223
Aguilera-Garrido, A. ......................................197
Ahn-Jarvis, J. ........................................137, 256
Airinei, G. ..................................................35, 48
Akiyama, T....................................................107
Akkermans, S. ..............................................232
Akritidou, T. ..................................................232
Al-Asmara, A. ...............................................118
Alché, J. ..................................................98, 147
Alché, V. .......................................................147
Alegría Torán, A. ..........................125, 171, 176
Al eri, F. .................................................99, 156
Alonso-Torre, S. ...................................230, 236
Aloulou, A. ....................................................102
Álvarez, M.....................................................115
Alvarez, R. ......................................................63
Alvarez-Parrilla, E. ........................................149
Álvarez-Rivera, G. ........................................223
Alves, J. ........................................................270
Alves, R. .......................................................134
Alves, S. .......................................................270
Amado, I. ......................................................237
Amara, S.........................................92, 101, 102
Amaya Villalva, M. ........................................247
Amigo, L. ................................................95, 112
Anacleto, P. ..................................................134
Andrés Grau, A. ..............................47, 207, 213
Anthony Okhonlaye, O. ..................................65
Anton, M. ................................................36, 221
Antunes-Ricardo, M. .....................................242
Araiza Calahorra, A. .....................................121
Aranda-Olmado, I. ........................................261
Archer, N. .................................................45, 46
Arcia, P. ........................................................158
Arêas, J. .......................................................250
Ariens, R. ..............................................138, 139
Arques, M. ......................................................98

Arráez-Román, D..................................173, 265
Arranz, E...............................................180, 235
Asensio Grau, A. ............................47, 207, 213
Asledottir, T. .........................................184, 187
Astiazaran García, H. ...........................133, 247
Atallah, N. .....................................................165
Auricchio, R. .................................................120
Auricchio, S. .................................................120
Aznar, R..........................................................72

Bach Knudsen, K. ...........................................70
Bajka, B. .........................................................28
Bakalis, S......................................................148
Ballesté-Muñoz, S. .......................................170
Bandarra, N. .................................................134
Baniel, A. ......................................................165
Baños Arjona, A....................................263, 264
Barberá Sáez, R. ..........................................125
Barbera, R. ...................................................176
Barbosa, V. ...................................................134
Bastiaan-Net, S. ...................................138, 139
Batisse, C. ....................................................218
Bechaux, J. .....................................................87
Belaïnoussi, Y...............................................107
Bellesi, F. ..............................................221, 245
Bellmann, S. ...................................................50
Ben Taher, M. ...............................................196
Benallaoua, M.................................................35
Benamouzig, R. ........................................35, 48
Benedé, S. ....................................................159
Benoit, S. ........................................................48
Beraat, O. .....................................................268
Beres, C........................................................152
Bergonzi, M. .................................................164
Berthelsen, R. ...............................................150
Bessa, L........................................................182
Blancas-Benítez, F. ......................................255
Blanco Morales, V. .......................................171
Blandino, M.....................................................86
Bochi, V. .........................................................38
Boesch, C. ....................................................145
Boland, M. ......................................................94
Bonnin, E. .......................................................70
Boon, N.........................................................195
Borge, G. ..............................................192, 205
Borges, T. .....................................................173
Bornhorst, G. ..................51, 157, 233, 234, 246


