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Abstract

Malnutrition affects over three billion people globally through micronutrient deficiencies, presenting one of the most
pressing health challenges of the 21* century. With global food production requirements projected to increase by 70% by
2050, traditional agricultural approaches alone prove insufficient to meet nutritional demands. Biotechnology has emerged
as a transformative solution, with biofortification at the forefront of innovative interventions to enhance micronutrient
content in staple food crops. Biofortification strategically increases nutrient density through conventional breeding, genetic
engineering, and agronomic practices, addressing nutritional deficiencies at their source rather than through post-harvest
interventions. By 2024, nearly 450 biofortified varieties across 12 crops will have been released in 41 countries,
demonstrating remarkable success. Major achievements include Golden Rice for vitamin A deficiency, orange maize
addressing provitamin A needs in Africa, iron-enriched beans combating anaemia, and zinc-enhanced wheat varieties.
Beyond biofortification, biotechnological applications extend to synthetic biology, precision nutrition, and microbial
biotechnology, enabling the production of essential nutrients through bio-factories and personalized dietary interventions.
Advanced tools, including CRISPR-Cas9 gene editing and metabolic engineering, offer unprecedented opportunities for the
simultaneous improvement of multiple nutritional traits while maintaining yield and environmental adaptability. Despite
significant progress, challenges remain in genetic constraints, regulatory frameworks, consumer acceptance, and ensuring
equitable access for vulnerable populations. The future lies in integrating conventional and modern biotechnological
approaches, expanding the scope to more crops and nutrients, and fostering multi-sectoral collaboration for global
nutritional security. Biotechnology represents a fundamental transformation in addressing nutritional inadequacy through

sustainable, cost-effective interventions.
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Introduction

Malnutrition remains one of the most pressing global
health challenges of the 21st century, affecting over three
billion people worldwide through various forms of
micronutrient deficiencies [1]. This multifaceted crisis
encompasses both undernutrition and overnutrition,
creating a complex landscape where traditional
agricultural approaches alone prove insufficient to meet
the nutritional demands of a growing global population
projected to require 70% more food production by 2050
[2]. In response to this urgent challenge, biotechnology
has emerged as a transformative force, offering
innovative solutions that extend far beyond conventional
farming practices to address the root causes of nutritional
inadequacy. At the forefront of biotechnological
interventions stands biofortification, a strategic
approach that enhances the micronutrient content of
staple food crops through various technological
pathways, including conventional breeding, genetic
engineering, and agronomic practices [3]. This targeted
intervention represents a paradigm shift from traditional

supplementation and fortification methods, as it
addresses nutritional deficiencies at the source by
improving the intrinsic nutritional quality of foods that
form the dietary foundation for vulnerable populations.
The remarkable success of biofortification programs is
evidenced by the release of nearly 450 biofortified
varieties across 12 different crops in 41 countries by
2022, with additional varieties undergoing testing for
releasein 22 more countries [4].

The scope of biotechnological applications in nutrition
extends significantly beyond biofortification to
encompass emerging fields such as synthetic biology,
precision nutrition, and microbial biotechnology.
Synthetic biology platforms are revolutionizing
traditional nutrition paradigms by enabling the microbial
production of essential nutrients, vitamins, and bioactive
compounds that were previously dependent on plant or
animal sources [5]. These bio-factories convert simple
substrates like glucose and amino acids into valuable
nutraceutical products, offering scalable and
environmentally sustainable alternatives to conventional
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production methods [6]. Furthermore, precision
nutrition approaches leverage biotechnological tools to
develop personalized dietary interventions tailored to
individual genetic profiles, metabolic characteristics, and
specific nutritional requirements.

The integration of advanced biotechnological
approaches, including CRISPR-Cas genome editing
systems and metabolic engineering, has opened
unprecedented opportunities for enhancing both the
nutritional quality and production efficiency of food
systems [7]. These technologies enable precise
modifications to crop varieties, allowing for the
simultaneous improvement of multiple nutritional traits
while maintaining yield and environmental adaptability,
the democratization of synthetic biology has led to
innovative food products that address specific nutritional
gaps, such as plant-based alternatives that provide
complete amino acid profiles and essential nutrients
traditionally associated with animal products. However,
the implementation of biotechnological solutions for
malnutrition faces significant challenges that extend
beyond technical feasibility to encompass regulatory
frameworks, public acceptance, and equitable access.
Consumer concerns regarding genetically modified
foods, regulatory complexities across different regions,
and the need for robust safety assessment protocols
continue to influence the adoption and scaling of
biotechnological interventions. Furthermore, ensuring
that these advanced technologies benefit the most
Table 1: Global Prevalence of Micronutrient Deficiencies (Hidden Hunger)

Micronutrient Affected Population (% globally)

Major Health Impacts

vulnerable populations requires careful consideration of
affordability, cultural acceptance, and integration with
existing food systems.

The economic implications of biotechnology in nutrition
are equally compelling, as these interventions offer cost-
effective approaches to addressing malnutrition
compared to traditional supplementation programs. The
sustainability aspect of biotechnological approaches
becomes particularly relevant in the context of climate
change, where enhanced crop resilience and reduced
environmental impact align with global sustainability
goals. Moreover, the potential for biotechnology to reduce
dependency on chemical inputs while improving
nutritional outcomes presents opportunities for more
sustainable agricultural practices. As we advance into an
era where biotechnology increasingly intersects with
nutrition science, the potential for addressing global
malnutrition through innovative technological solutions
continues to expand. The convergence of biofortification
strategies with emerging technologies such as artificial
intelligence, nanotechnology, and advanced fermentation
systems promises to deliver more targeted, efficient, and
scalable interventions. This comprehensive approach to
nutrition enhancement through biotechnology
represents not merely an incremental improvement in
food production but a fundamental transformation in
how we conceptualize and address nutritional security in
anincreasingly complex global food system.

At-Risk Groups

Iron ~30% Anemia, fatigue, impaired cognition Women, children
Vitamin A ~20% Blindness, impaired immunity Children under 5, pregnant women
Zinc ~17% Growth retardation, weakened immunity Infants, elderly
Iodine ~15% Goiter, mental impairment Pregnant women, children
Folate ~13% Neural tube defects, anemia Pregnant women
Table 2: Common Biofortified Crops and Their Target Nutrients
Crop Target Nutrient(s) Biotechnological Approach Used Developed By / Program
Golden Rice Provitamin A (beta-carotene) Genetic engineering IRRI / Syngenta Foundation
Iron-rich Beans Iron Conventional breeding HarvestPlus
Zinc Rice Zinc Marker-assisted breeding HarvestPlus / IRRI
Orange-fleshed Sweet Potato Vitamin A Traditional breeding CIP / HarvestPlus
Pearl Millet Iron, Zinc Conventional and molecular breeding ICRISAT
GM Banana Vitamin A Genetic modification Queensland University, Australia

Table 3: Advantages and Limitations of Different Biofortification Approaches

Approach Advantages

Conventional Breeding Low-cost, non-GMO
Marker-Assisted Selection
Genetic Engineering (GMO)

Agronomic Biofortification

Table 4: Summary of Clinical Trials on Biofortified Crops

Crop Country Nutrient

Golden Rice Philippines Vitamin A
Iron Beans Rwanda Iron

OFSP (Sweet Potato) Uganda Vitamin A
Zinc Rice Bangladesh Zinc

Table 5: Policy and Institutional Support for Biofortification

Efficient selection, faster development
Precise, high nutrient boost
Immediate results via fertilizers

Limitations
Slow process, limited gene pool
Requires genomic information
Regulatory hurdles, public resistance
Short-term, depends on soil application

Key Findings
Improved vitamin A levels in children
Reduced anemia among women
Improved serum retinol in children
Enhanced growth and immunity in children

Country Biofortification Policy Supporting Institution(s) Status/Remarks
India Iron & Zinc in Rice and Wheat ICAR, HarvestPlus Integrated in public distribution
Nigeria Vitamin A Cassava & Maize IITA, CGIAR Widely distributed through NARS
Bangladesh Zinc-enriched Rice BRRI, HarvestPlus Nationally promoted
Philippines Golden Rice IRRI, Department of Agriculture Regulatory approval granted
d-. SRRy foodjournal.researchfloor.org
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Orange Maize: Addressing Vitamin A Deficiency in
Africa

Orange maize represents a successful provitamin A
biofortification strategy, particularly relevant for sub-
Saharan Africa, where maize is a primary staple food.
Developed primarily through conventional breeding
techniques, orange maize selects for naturally occurring
high-carotenoid varieties to enhance provitamin A
content [19]. The distinctive orange coloration results
from elevated carotenoids, particularly beta-carotene,
and has shown remarkable acceptance across multiple
African countries where the color signals enhanced
nutritional value [20].

Iron-Enriched Beans: Combating Iron Deficiency

Iron biofortification of beans addresses iron deficiency
anaemia, particularly in Latin America and Africa, where
beans constitute a significant protein source. Breeding
programs have successfully developed bean varieties
with iron concentrations exceeding 90 parts per million,
compared to conventional varieties containing 40-50
parts per million [21]. Colombia's incorporation of
biofortified iron beans into national school-feeding
programs demonstrates systematic deployment
potential for biofortified crops [22].

Zinc-Enhanced Wheat: A Global Staple Enhancement
Zinc biofortification of wheat represents a crucial
intervention given wheat's global importance as a staple
crop. Plant breeding programs have achieved significant
advances in developing zinc-dense varieties, with
enhanced wheat containing 40-45 parts per million zinc
compared to conventional varieties with 25-30 parts per
million [23]. The challenge extends beyond increasing
zinc content to ensuring bioavailability and maintaining
agronomic performance and quality characteristics
expected by farmers and consumers [24]. The
development and deployment of major biofortified crops
representa transformative approach to addressing global
micronutrient malnutrition. From Golden Rice to orange
maize and iron-enriched beans, these crops demonstrate
biotechnology's potential to enhance nutrition at the
agricultural source, offering sustainable solutions that
reach vulnerable populations through existing food
systems and agricultural practices [25].

Approaches to Biofortification

Conventional Breeding Techniques

Conventional breeding represents the foundation of
biofortification efforts, utilizing natural genetic variation
within crop species to enhance nutrient content. This
approach involves the systematic selection and crossing
of parent plants with desirable nutritional traits to
develop nutrient-dense varieties [26]. The process
typically requires 8-12 years to develop new varieties but
offers the advantage of high public acceptance and
regulatory ease. Notable successes include the
development of orange-fleshed sweet potato varieties
with enhanced beta-carotene content, which have been
widely adopted across sub-Saharan Africa [27]. Similarly,
iron-dense pearl millet and beans have been developed
through conventional breeding programs, demonstrating
the potential of this approach to address iron deficiency
anemiain vulnerable populations [28].

Agronomic Biofortification (Use of Mineral
Fertilizers)

Agronomic biofortification involves the application of
mineral fertilizers to increase the uptake and
accumulation of essential micronutrients in edible plant
parts. This approach is particularly effective for mobile
nutrients such as iodine, selenium, and zinc [29]. The
strategy offers immediate implementation potential and
can be integrated into existing agricultural practices
withoutrequiring new crop varieties.

Foliar application of zinc fertilizers has shown
remarkable success in increasing grain zinc content in
wheat and rice by 50-100% [30]. Similarly, selenium
biofortification through soil or foliar application has been
successfully implemented in Finland and other countries
toaddress selenium deficiency in the population [31].

Transgenicand Genetic Engineering Approaches
Genetic engineering approaches offer precise control
over nutrient enhancement by introducing genes from
other organisms or modifying existing metabolic
pathways. This method can achieve nutrient levels that
may notbe possible through conventional breeding alone
[32]. The most prominent example is Golden Rice,
genetically modified to produce beta-carotene in the
grain endosperm, potentially addressing vitamin A
deficiency inrice-consuming populations [33].

Other notable developments include iron-biofortified
rice varieties created by introducing genes encoding
nicotianamine synthase and ferritin, resulting in
significantly increased iron content and bioavailability
[34]. Transgenic approaches also enable the
development of crops with enhanced folate content, as
demonstrated in tomatoes and rice varieties [35].

Role of Omics Technologies and Gene Editing
(CRISPR/Cas9)

The integration of omics technologies—including
genomics, transcriptomics, proteomics, and
metabolomics—has revolutionized biofortification
research by providing a comprehensive understanding of
nutrient metabolism and regulatory mechanisms [36].
These technologies enable the identification of key genes
and pathways involved in nutrient accumulation,
facilitating targeted interventions. CRISPR/Cas9 gene
editing technology has emerged as a powerful tool for
precise modification of nutrient-related genes without
introducing foreign DNA [37]. Recent applications
include the development of wheat varieties with reduced
phytic acid content to improve iron and zinc
bioavailability, and rice varieties with enhanced gamma-
aminobutyric acid (GABA) content for improved
nutritional quality [38].

Impact of Biofortification on Nutrition and Health
Improvement in Micronutrient Content and
Bioavailability

Biofortification has demonstrated significant success in
enhancing micronutrient content across various crops.
Iron biofortification in beans has achieved increases of
40-90% in iron content, while zinc biofortification in
wheat has resulted in 25-50% increases in grain zinc
concentration [39]. Provitamin A biofortification has
been particularly successful, with orange-fleshed sweet
potato varieties containing 10-100 times higher beta-
carotene levels compared to white-fleshed varieties.
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Bioavailability enhancement is equally important as
content increase. Studies have shown that biofortified
crops often demonstrate improved nutrient absorption
and utilization compared to their conventional
counterparts [40]. The co-localization of enhancing
compounds, such as organic acids and amino acids,
contributes to improved bioavailability of minerals in
biofortified crops.

Case Studies Demonstrating Health Benefits

Vitamin A Biofortification: The introduction of orange-
fleshed sweet potato in Mozambique and Uganda
demonstrated significant improvements in vitamin A
status among children and women of reproductive age. A
randomized controlled trial showed that consumption of
orange-fleshed sweet potato for 60 days increased serum
retinol concentrations by 40% in children [41].

Iron Biofortification: Studies on iron-biofortified beans
in Rwanda demonstrated significant improvements in
iron status among women and children. Consumption of
iron-dense beans for 18 weeks resulted in increased
hemoglobin levels and reduced iron deficiency anemia
prevalence by 25% [42].

Zinc Biofortification: Research on zinc-biofortified
wheat in Pakistan showed measurable improvements in
zinc status and growth parameters in children. Daily
consumption of zinc-biofortified wheat for 6 months
resulted in significant increases in plasma zinc
concentrations and height-for-age z-scores [42].

Socioeconomic and Public Health Implications
Biofortification offers substantial socioeconomic
benefits, particularly for resource-poor populations who
rely heavily on staple crops for their nutritional needs.
Economic analyses indicate that biofortification
programs generate benefit-cost ratios ranging from 15:1
to 66:1, making them highly cost-effective interventions
[43]. The self-targeting nature of biofortification ensures
that benefits reach the most vulnerable populations
without requiring changes in consumption patterns or
additional costs to consumers. From a public health
perspective, biofortification addresses the root cause of
micronutrient deficiencies by improving the nutritional
quality of foods that people already consume. This
approach is particularly valuable in regions with limited
access to diverse diets or where supplementation and
fortification programs face logistical challenges [44].

Beyond Biofortification: Other Biotechnological
Interventions

Development of Functional Foods and Probiotics
Biotechnology has enabled the development of functional
foods that provide health benefits beyond basic nutrition.
Probiotic foods, containing beneficial microorganisms,
have shown promise in improving gut health, immune
function, and nutrient absorption [45]. Recent
innovations include the development of probiotic-
fortified cereals and the engineering of food-grade
bacteria to produce essential vitamins and minerals.
Functional foods enriched with bioactive compounds,
such as antioxidants, omega-3 fatty acids, and
phytosterols, represent another frontier in nutritional
enhancement. Biotechnological approaches have
enabled the production of crops with enhanced levels of

health-promoting compounds, such as anthocyanin-rich
purple tomatoes and omega-3 enriched oilseeds [46].

Enhancing Food Production and Distribution
Systems

Biotechnology contributes to food security through
improvements in crop productivity, stress tolerance, and
post-harvest stability. The development of climate-
resilient crops through genetic engineering and marker-
assisted breeding ensures stable food production under
changing environmental conditions [47]. Drought-
tolerant maize varieties developed through
biotechnology have shown 20-30% yield advantages
under water-stressed conditions. Extended shelf-life
technologies, including modified atmosphere packaging
and edible coatings developed through biotechnological
processes, reduce food losses during storage and
transportation. These innovations are particularly
important for nutritious but perishable foods such as
fruits and vegetables [48].

Innovations in Food Safety and Quality through
Biotechnology

Biotechnological approaches have revolutionized food
safety monitoring and quality assurance. Rapid detection
methods using biosensors and molecular techniques
enable real-time identification of pathogens, toxins, and
contaminants in food products [49]. These technologies
ensure safer food supplies and reduce the risk of
foodborne illnesses. Quality enhancement through
biotechnology includes the development of crops with
improved processing characteristics, extended storage
life, and enhanced nutritional stability. For example, low-
acrylamide potato varieties developed through gene
silencing techniques reduce the formation of potentially
harmful compounds during processing [10].

Sustainable Food Systems: Reducing Waste and
Environmental Impact

Biotechnology plays a crucial role in developing
sustainable food systems that minimize environmental
impact while maximizing nutritional output. The
development of nitrogen-efficient crops reduces
fertilizer requirements and associated environmental
pollution. Similarly, biotechnological approaches to
enhance photosynthetic efficiency and resource
utilization contribute to the sustainable intensification of
agriculture [7]. Food waste reduction through
biotechnological interventions includes the development
of crops with extended shelf life, improved processing
efficiency, and enhanced resistance to post-harvest
losses. These innovations are essential for ensuring that
nutritional benefits reach consumers while minimizing
the environmental footprint.

Challenges and Limitations

Despite significant advances in biofortification, several
genetic and technical constraints limit the scope and
effectiveness of current approaches. The complex
quantitative nature of nutrient traits, controlled by
multiple genes with small individual effects, makes
breeding for nutritional enhancement challenging [12].
Genetic linkage between nutrient content and
undesirable agronomic traits often results in trade-offs
that complicate variety development [43]. Technical
limitations include the negative correlation between
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yield and nutrient density in many crops, known as the
"dilution effect" [44], the bioavailability of nutrients in
biofortified crops can be affected by antinutrients such as
phytic acid and polyphenols, which may limit the actual
nutritional benefits delivered to consumers [2]. The
stability of enhanced nutrients during processing,
storage, and cooking presents another significant
technical challenge, particularly for heat-sensitive
vitamins like folate and vitamin C.

Regulatory, Political, and Consumer Acceptance
Issues

Regulatory frameworks for biofortified crops,
particularly those developed through genetic
engineering, vary significantly across countries and often
create barriers to adoption. The lengthy approval
processes can delay the release of beneficial varieties by
several years, reducing their potential impact [19].
Political considerations, including concerns about
intellectual property rights and technology dependence,
have influenced policy decisions regarding
biofortification programs in several developing
countries. Consumer acceptance remains a critical
challenge, especially for crops with altered appearance or
taste profiles. Orange-fleshed sweet potato adoption in
some African communities faced initial resistance due to
color preferences and cultural associations [20]. Public
skepticism toward genetically modified crops has limited
the deployment of transgenic biofortified varieties,
despite their proven safety and efficacy [21].

Limitations in Rapid Nutritional Improvement for
Severely Deficient Populations

While biofortification offers long-term sustainable
solutions, it may not provide rapid enough intervention
for populations with severe micronutrient deficiencies.
The incremental nature of nutrient enhancement
through breeding means that biofortified crops may not
deliver therapeutic levels of nutrients required for
treating severe deficiency conditions [32]. This limitation
necessitates complementary interventions such as
supplementation and fortification for immediate
nutritional rehabilitation. Furthermore, the reliance on
staple crop consumption patterns means that
populations with diverse dietary habits may not benefit
equally from biofortification programs. The effectiveness
of biofortification is also limited by factors affecting
nutrient absorption, including concurrent infections,
poor guthealth, and dietary inhibitors [22].

Future Perspectives and Opportunities
Integration of Conventional and Modern
Biotechnological Approaches

The future of biofortification lies in the strategic
integration of conventional breeding with advanced
biotechnological tools to maximize both efficiency and
acceptability. Marker-assisted selection combined with
genomic selection can accelerate the identification and
development of nutrient-dense varieties while
maintaining desirable agronomic traits [16]. This
integrated approach allows for the precision of molecular
tools while building upon the established success of
conventional breeding programs. Speed breeding
techniques, utilizing controlled environment conditions
and extended photoperiods, can significantly reduce
generation time and accelerate the development of

biofortified varieties. When combined with high-
throughput phenotyping and advanced analytical
methods, these approaches can expedite the translation
ofresearch discoveriesinto field-ready varieties [14].

Expanding the Scope of Biofortification to More Crops
and Nutrients

Future biofortification efforts are expanding beyond
traditional staple crops to include vegetables, fruits, and
indigenous crops that play important roles in local food
systems. Biofortification of vegetables such as tomatoes,
onions, and leafy greens offers opportunities to enhance
multiple nutrients simultaneously while targeting crops
with higher nutrient absorption rates [22]. The scope of
targeted nutrients is also expanding to include omega-3
fatty acids, essential amino acids, and bioactive
compounds with health-promoting properties. Multi-
nutrient biofortification strategies aim to address
multiple nutritional deficiencies simultaneously,
maximizing the impact of single interventions [41].

Potential of Advanced Molecular Tools and Precision
Agriculture

Emerging technologies such as genome editing
(CRISPR/Cas9), synthetic biology, and artificial
intelligence are revolutionizing biofortification research.
Gene editing enables precise modifications without
introducing foreign DNA, potentially addressing
regulatory and consumer acceptance concerns while
achieving unprecedented levels of nutritional
enhancement [9]. Precision agriculture technologies,
including remote sensing, variable rate application
systems, and soil nutrient mapping, can optimize
agronomic biofortification practices by delivering
nutrients precisely when and where needed. These
technologies enable site-specific management that
maximizes nutrient uptake while minimizing
environmental impact[22].

Multi-Sectoral Collaboration for Global Nutritional
Security

Achieving global nutritional security through
biofortification requires unprecedented collaboration
across multiple sectors, including research institutions,
government agencies, private industry, and international
development organizations. Public-private partnerships
can leverage complementary strengths, with public
sector research providing foundational knowledge and
private sector expertise accelerating variety
development and deployment [10]. International
collaboration through initiatives such as HarvestPlus and
the CGIAR Research Programs facilitates knowledge
sharing, resource pooling, and coordinated efforts to
address nutritional challenges across different regions.
These collaborations enable the adaptation of successful
biofortification strategies to diverse agroecological and
socioeconomic contexts [28]. The integration of
biofortification with broader food system interventions,
including nutrition education, market development, and
policy reform, requires multi-sectoral coordination to
ensure sustainable impact. This holistic approach
recognizes that nutritional security depends not only on
the availability of nutrient-dense foods but also on their
accessibility, affordability, and utilization by target
populations.
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Conclusion

Biotechnology has emerged as a transformative force in
addressing global malnutrition, offering diverse and
complementary approaches to enhance the nutritional
quality of food systems. Through conventional breeding,
agronomic interventions, genetic engineering, and
advanced molecular tools, biotechnology has
demonstrated remarkable success in developing
nutrient-dense crops that can reach vulnerable
populations where they are most needed. The
documented health benefits from biofortified crops,
including improved vitamin A status from orange-fleshed
sweet potatoes, enhanced iron levels from biofortified
beans, and increased zinc absorption from fortified
wheat, provide compelling evidence of biotechnology's
potential to combat micronutrient deficiencies. Beyond
biofortification, biotechnological innovations in
functional foods, probiotics, food safety systems, and
sustainable production methods have created a
comprehensive toolkit for addressing multiple
dimensions of malnutrition. The integration of omics
technologies and precision agriculture has enabled
targeted interventions that maximize nutritional
outcomes while minimizing environmental impact,
demonstrating biotechnology's capacity to address both
current nutritional needs and future sustainability
challenges. The future of sustainable nutrition lies in the
strategic integration of biofortification with
complementary interventions that address the complex,
multi-faceted nature of malnutrition. Biofortification's
unique advantage as a self-targeting, cost-effective
intervention makes it particularly valuable for reaching
the world's most nutritionally vulnerable populations
without requiring changes in consumption patterns or
additional costs to consumers. However, realizing this
promise requires continued investment in research and
development, supportive policy frameworks, and
sustained multi-sectoral collaboration. The convergence
of advanced biotechnological tools, including CRISPR
gene editing, synthetic biology, and artificial intelligence,
with traditional approaches offers unprecedented
opportunities to accelerate nutritional improvements
while addressing regulatory and consumer acceptance
challenges. As the global community works toward
achieving the United Nations Sustainable Development
Goals, biofortification and complementary
biotechnological strategies represent essential
components of comprehensive approaches to ensure
nutritional security for current and future generations,
ultimately contributing to a world where adequate
nutritionisaccessible to all.
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