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Maize (Zea mays L.) is the most produced cereal in the world and its derivatives are staples for
about 4.5 billion people worldwide. It represents a valuable ingredient in gluten-free foods,
whose consumption is increasing in geographical areas such as Europe and the United States
(Palacios-Rojas et al., 2020), and a key resource for food security, not only for its caloric and
nutrient value, but also for its content of phytochemicals such as phenolic compounds and
carotenoids (Elisa et al., 2022). Maize diversity is relevant in this regard, and in the recent
decades the phytochemical profile of existing autochthonous open-pollinated varieties
(landraces) has been studied, particularly with respect to pigmented varieties (Puglisi et al.,
2018). Such knowledge is then used in breeding programs to develop new maize hybrids, with
the aim of combining the higher content of secondary metabolites and the good technological
quality, typical of the local germplasms, with the superior agronomic and sanitary performance
of conventional hybrids. In the present work, innovative pigmented maize hybrids developed
from local germplasms were evaluated for their agronomic and sanitary traits, technological
quality, and phytochemical profiles, and compared with food market reference varieties in
different production systems. Different milling strategies were applied to find the best way to
introduce high quality, identity preserved products to the consumer market and to establish
stable product chains.

The innovative hybrids were characterized by significantly higher yields and yield-related traits
than the open-pollinated variety, although lower than the control hybrid. However, these
genotypes were more tolerant of high seeding densities, less prone to lodging and barren
plants, and less susceptible to Fusarium pathogens and mycotoxin contamination. Their whole-
meal flour presented superior antioxidant properties and higher accumulation of carotenoids,
but significant differences were observed among genotypes and growing environments. In
addition, the milling properties in terms of grain hardness and extraction yield of the open-
pollinated variety were maintained in the newly-developed hybrids, allowing their exploitation
at an industrial level for food purposes. The application of different milling strategies revealed
the uneven distribution of both bioactive compounds and contaminants in the industrial milling
fractions, whose accumulation depended also on the type of milling process applied, according
to the effectiveness in removing germ and bran from the endosperm fractions.
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