Mini Review
Volume 11:09, 2022

Vitamins & Minerals

ISSN: 2376-1318 Open Access

Assessing the Potential of Maize Genotypes for Provitamin-A
Breeding Programs: Variations in Carotenoid Components

Selly Msungu*

Department of Life Sciences and Bioengineering, Nelson Mandela African Institution of Science and Technology, Arusha, Tanzania

Abstract

Maize, also known as corn, is one of the most important cereal crops in the world, providing food, feed and industrial raw materials to millions of
people. It is widely grown in many countries due to its adaptability to different environments and its high nutritional value. Maize is an important
source of carbohydrates, protein and vitamins, especially provitamin A carotenoids. Maize genotypes are the different varieties of maize that have
been developed through breeding programs. These genotypes have unique traits that make them suitable for specific environments or purposes.
They vary in their yield potential, disease resistance, grain quality and nutritional value. Maize genotypes can be classified into three main

categories: landraces, commercial or elite varieties and inbred lines.
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Introduction

Maize, also known as corn, is one of the most important cereal crops
in the world, providing food, feed and industrial raw materials to millions of
people. It is widely grown in many countries due to its adaptability to different
environments and its high nutritional value. Maize is an important source of
carbohydrates, protein and vitamins, especially provitamin A carotenoids.
Maize genotypes are the different varieties of maize that have been developed
through breeding programs. These genotypes have unique traits that make
them suitable for specific environments or purposes. They vary in their
yield potential, disease resistance, grain quality and nutritional value. Maize
genotypes can be classified into three main categories: landraces, commercial
or elite varieties and inbred lines.

Landraces are maize varieties that have evolved naturally over time
through adaptation to local environments. They are typically grown by small-
scale farmers and are highly diverse in terms of their physical and nutritional
characteristics. Landraces have been found to contain high levels of provitamin
Acarotenoids, which makes them valuable for nutrition improvement programs.
Commercial or elite varieties are maize genotypes that have been developed
through selective breeding by seed companies or research institutions.
They are bred for high yield potential, disease resistance and grain quality,
among other traits. Commercial varieties are often uniform in their physical
and nutritional characteristics and may not contain high levels of provitamin
A carotenoids.

Literature Review

Inbred lines are maize genotypes that have been developed through
a process of self-pollination and selection. They are highly uniform in their
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genetic makeup and are used as parents in hybrid maize breeding programs.
Inbred lines can be selected for specific traits, including provitamin A
carotenoids and can be used to develop high-yielding, nutritious maize
hybrids. A study conducted on maize genotypes found that the concentration
of important carotenoid components, such as alpha-carotene, beta-carotene,
beta-cryptoxanthin, lutein, zeaxanthin, provitamin A, non-provitamin A and total
carotenoids varied significantly among maize genotypes. This suggests that
maize genotypes can be selected for their nutritional value, particularly for their
provitamin A content and used in breeding programs to develop maize varieties
that are more nutritious.

Maize genotypes are a diverse group of varieties with unique traits that
make them suitable for specific environments or purposes. The nutritional
value of maize genotypes can vary significantly, with some varieties containing
high levels of provitamin A carotenoids. Maize genotypes can be used in
breeding programs to develop maize varieties that are more nutritious and
have the potential to improve the health and well-being of millions of people.
Breeding programs are an important tool for improving crop varieties by
selecting for specific traits that are desirable to farmers and consumers alike.
In recent years, there has been a growing interest in using breeding programs
to improve the nutritional value of crops, particularly in developing countries
where malnutrition is a significant health issue. One area of focus in nutrition
improvement programs is the selection of crops with high levels of provitamin
A carotenoids, such as maize.

Discussion

Carotenoids are pigments that give fruits and vegetables their orange,
yellow and red colors. They also have important health benefits, such as
reducing the risk of chronic diseases and supporting immune function.
Provitamin A carotenoids, in particular, are important for human health because
they can be converted into vitamin A, which is essential for vision, growth and
immune function. Maize is a staple crop in many developing countries and
efforts have been made to increase its provitamin A content through breeding
programs. A recent study found that variations in carotenoid components
among maize genotypes were significant, suggesting that breeding programs
can be used to select for maize varieties with high levels of provitamin A
carotenoids.

The study evaluated the concentration of alpha-carotene, beta-carotene,
beta-cryptoxanthin, lutein, zeaxanthin, provitamin A, non-provitamin A and total
carotenoids in different maize genotypes, including landraces, commercial or
elite varieties and inbred lines. The results showed that the mean concentration
of these carotenoids varied significantly among the maize genotypes, indicating
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that there is potential for breeding programs to increase the nutritional value of
maize. Landraces, in particular, were found to contain high levels of provitamin
Acarotenoids, which makes them valuable for nutrition improvement programs.
Landraces are traditional varieties of maize that have been adapted to local
environments through natural selection. They are typically grown by small-
scale farmers and are highly diverse in terms of their physical and nutritional
characteristics. Landraces can be a valuable source of genetic diversity for
breeding programs and efforts should be made to preserve and utilize them.

Commercial or elite varieties, on the other hand, are typically uniform in
their physical and nutritional characteristics and may not contain high levels
of provitamin A carotenoids. However, these varieties can still be useful for
breeding programs, as they often have desirable traits such as high yield
potential, disease resistance and grain quality. Inbred lines are highly uniform
in their genetic makeup and are used as parents in hybrid maize breeding
programs. Inbred lines can be selected for specific traits, including provitamin A
carotenoids and can be used to develop high-yielding, nutritious maize hybrids.
Breeding programs can be an effective tool for improving the nutritional value
of crops such as maize. Variations in carotenoid components among maize
genotypes provide opportunities for selecting varieties with high levels of
provitamin A carotenoids. Landraces, commercial or elite varieties and inbred
lines all have potential to contribute to breeding programs aimed at improving
the nutritional value of maize.

Maize is one of the most important staple crops worldwide and it is a crucial
source of food for millions of people. However, in many developing countries,
maize-hased diets are often deficient in key micronutrients, such as provitamin
A carotenoids. This deficiency can lead to a range of health problems,
particularly in children, who are most vulnerable to vitamin A deficiency. In
response to this issue, researchers have been developing breeding programs
to enhance the provitamin A content of maize and a recent study has assessed
the potential of various maize genotypes for these programs. Carotenoids
are pigments found in many fruits and vegetables, including maize, that
are responsible for their bright colors. There are several different types of
carotenoids, including provitamin A carotenoids, such as alpha-carotene, beta-
carotene and beta-cryptoxanthin, which the body can convert into vitamin A.
Vitamin A'is essential for many physiological functions, including maintaining
healthy skin, immune function and vision.

The study aimed to evaluate variations in carotenoid components
among different maize genotypes and assess their potential for provitamin A
breeding programs. The researchers analyzed eight carotenoid components,
including  alpha-carotene, beta-carotene, beta-cryptoxanthin, lutein,
zeaxanthin, provitamin A, non-provitamin A and total carotenoids, in a range
of maize genotypes, including landraces, commercial or elite varieties
and inbred lines. The results of the study showed that the concentration of
carotenoid components varied significantly among the maize genotypes.
Landraces, which are traditional maize varieties that have evolved through
natural selection, were found to have higher concentrations of provitamin A
carotenoids compared to commercial or elite varieties and inbred lines. This
suggests that landraces could be a valuable source of genetic diversity for
provitamin A breeding programs.

The study also found that there were significant differences in carotenoid
concentrations within each genotype, indicating that there is potential for
selecting individual plants with high levels of provitamin A carotenoids. This
highlights the importance of careful selection and breeding to produce maize
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varieties with increased nutritional value. Breeding programs for provitamin
A maize involve selecting plants with high levels of provitamin A carotenoids
and crossing them to produce hybrids that have the desired trait. The study
suggests that landraces may be an important source of genetic diversity for
breeding programs and that selecting individual plants with high levels of
provitamin A carotenoids can help to develop maize varieties with increased
nutritional value [1-6].

Conclusion

The study highlights the importance of assessing the potential of different
maize genotypes for provitamin A breeding programs. Variations in carotenoid
components among maize genotypes suggest that there is potential to develop
maize varieties with increased nutritional value. The study also emphasizes
the need for careful selection and breeding to produce maize varieties with the
desired trait and the importance of preserving genetic diversity, particularly in
landraces, for future breeding programs. Ultimately, these efforts could help to
address malnutrition in developing countries and improve the health of millions
of people.
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