Vo Viagyan Varta an International E-Magazine for Science Enthusiasts
Yigyan Varta
www.vigyanvarta.com

www.vigyanvarta.in

E-ISSN: 2582-9467
Popular Article

Kumar et al. (2025)

'u‘a:_

Vol. 6, Issue 3

Iron and Protein Biofortification of Cassava:
A Nutritional Breakthrough

Sujeet Kumar®*, Rashmi Singh and Mekala Venkatesh
M.Sc. Scholar, Odisha University of Agriculture and Technology, Bhubaneswar

Corresponding Author
Sujeet Kumar
Email: sujeetkumarbind98@gmail.com

[r OPEN ACCESS

Keywords

Cassava, Biofortification, Iron Deficiency, Protein Enrichment, Malnutrition
How to cite this article:

Kumar, S., Singh, R. and Venkatesh, M. 2025. Iron and Protein Biofortification of Cassava: A
Nutritional Breakthrough. Vigyan Varta 6 (3): 226-228.

ABSTRACT

Cassava (Manihot esculenta Crantz) is a staple food for over 600 million people, particularly
in developing countries. Despite its significance as an energy source, cassava lacks essential
nutrients such as iron and protein, contributing to malnutrition-related issues like anemia
and protein deficiency. Biofortification, through genetic engineering and selective breeding,
enhances cassava’s nutritional profile by increasing iron and protein levels. This strategy has
the potential to mitigate malnutrition and improve public health, especially in regions where
cassava is a dietary mainstay. However, challenges such as consumer acceptance and
nutrient retention during processing must be addressed to ensure widespread adoption.
Continued research, education, and policy support are crucial for the success of biofortified
cassava.

INTRODUCTION

assava (Manihot esculenta Crantz)
serves as a staple food for over 600
million people, particularly in Africa,
Asia, and Latin America. It is widely
cultivated due to its drought tolerance, ability
to grow in poor soil, and high carbohydrate
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content, making it a crucial energy source.
However, cassava lacks essential nutrients
such as iron, protein, and vitamin A, leading to
malnutrition among populations that heavily
depend on it (Sayre et al., 2011). To tackle this
issue, researchers have developed biofortified
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protein to improve nutritional intake and
reduce malnutrition.

Malnutrition and the
Cassava

Importance of

Malnutrition is a major global issue,
particularly in developing countries with
limited dietary diversity. Iron deficiency, a
leading cause of anemia, affects nearly 2
billion people worldwide, leading to impaired
cognitive  development and  weakened
immunity (WHO, 2020). Protein deficiency
can result in growth stunting, muscle
deterioration, and compromised immune
function (Mayer et al., 2016). Since cassava is
a primary food source in many regions,
improving its nutritional content could
significantly benefit public health.

Boosting Cassava’s Nutritional Value

Through Biofortification

Biofortification enhances the nutrient profile
of crops using conventional breeding or
genetic engineering. In cassava, scientists have
employed genetic modification and selective
breeding to boost iron and protein levels. The
BioCassava Plus (BC+) initiative, supported
by the Bill and Melinda Gates Foundation, has
been instrumental in developing biofortified
cassava (Sayre et al., 2011).

Enhancing Iron Content

Iron biofortification in cassava aims to combat
anemia by increasing iron levels in the roots.
Genetic engineering has allowed scientists to
introduce genes that enhance iron storage and
absorption. Some biofortified cassava varieties
now provide 40-50% of the daily
recommended iron intake in a single meal
(Talsma et al., 2016). This breakthrough has
the potential to significantly lower iron
deficiency rates in communities relying on
cassava as their main food source.
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Cassava contains minimal protein, with only
1-2% protein content in its roots (Montagnac
et al.,, 2009). Scientists have successfully
introduced genes that improve protein
synthesis, creating biofortified cassava with up
to four times the protein of traditional
varieties. This development can help address
protein deficiencies, particularly benefiting
children and pregnant women who need higher
protein intake for growth and development
(Failla et al., 2010).

Overcoming Challenges and Looking Ahead

Despite the advantages of biofortified cassava,
challenges persist. One significant barrier is
consumer acceptance. In many developing
nations, genetically modified crops face
skepticism due to cultural beliefs and
regulatory restrictions (Bouis & Saltzman,
2017). Additionally, ensuring biofortified
cassava retains its nutritional properties after
traditional processing methods such as soaking
and fermenting remains critical.

To address these issues, researchers are
exploring non-GMO breeding techniques to
enhance cassava’s nutrient content while
preserving its traditional taste and texture.
Educational  programs and  awareness
campaigns are also crucial to increasing

acceptance and adoption of biofortified
cassava.
CONCLUSION

Biofortifying cassava with iron and protein
presents a promising solution to malnutrition
in areas where the crop is a staple food.
Enhancing cassava’s nutrient composition can
significantly  improve health  outcomes,
particularly among vulnerable populations
such as children and expectant mothers. While
challenges remain, continued research,
education, and awareness efforts will be key to
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ensuring the successful implementation of
biofortified cassava on a global scale.
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