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World map showing the prevalence of iron and zinc
deficiencies as the percentage of population with
intakes below physiological requirements for each
country. (a) Prevalence of zinc deficiency. Map
generated from Wessells and Brown (2012) and
updated according to Joy et al. (2013) and Kumssa et
al. (2015). (b) Prevalence of anaemia associated mainly
to iron deficiency among preschool-age children (6-
59 months). (c) Prevalence of anaemia among women
of reproductive age (15-49 years). Map generated
from WHO data (2019); accessed September 2021 ;
Huertas et al; 2022
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https://pmc.ncbi.nlm.nih.gov/articles/PMC10909572/figure/fes3406-fig-0002/#fes3406-bib-0255
https://pmc.ncbi.nlm.nih.gov/articles/PMC10909572/figure/fes3406-fig-0002/#fes3406-bib-0113
https://pmc.ncbi.nlm.nih.gov/articles/PMC10909572/figure/fes3406-fig-0002/#fes3406-bib-0135
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Ways to improve diets through agriculture

Increase Availability & Access i
~®

to Diverse, Nutritious Foods

Encourage Income Use for Better Diets,
Health & Hygiene

Recognize the Central Role of
Women in Agriculture and Nutrition

4  Generate Demand for Diverse, Nutritious Foods

Establish Policies and Programs to

2 Support a Broad View of Nutrition

Source: USAID SPRING Project, www.spring.nutrition.org %%.?%} % ﬁ@%
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Whole grains

Roots

Vegetables

Fruits

Muts and seeds

Legumes

Milk

Poultry

Fish

Eggs

Red meat

Vegetable oil

Palm oil

Animal fats

Sugar

B Global

Il North America

[ Latin America and the Caribbean
I Europe and central Asia

Il Middle East and north Africa

[ South Asia

[ East Asia and the Pacific

Il Sub-Saharan Africa
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2020 dietary intake versus reference intake (%)

Differences between adult diets in 2020
and the planetary health diet globally and
by region. The dashed line represents the
reference values of the flexitarian version
of the. Source: EAT Lancet commission
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° Dark green leafy vegetables —
What is the challenge? Organ meat -
Fish and seafood —

Unprocessed red meat (ruminant) —

Unprocessed red meat (non-ruminant) =

Other vegetables —

Eggs —

Legumes —

Poultry —

Vitamin A-rich orange vegetables —

Vitamin A-rich fruits —

Moderately-processed meat —

Yogurt —

Muts and seeds —

Milk —

Citrus —

Other fruits —

White roots, tubers, and plantains —

Fortified whole grain breakfast cereals -

Whole grains —
Sweetened milk or alternatives (fortified) —
Cheese —
Ultra-processed meat —
Egg substitute —
Other sweets —
Refined grains o » - o el
W Vegetables
Packaged ultra-processed salty snacks — T H = Pulses, nuts, and seeds
Instant noodles — I ®m Animal-source foods
Baked grain-based sweets — | W Starchystaples
Soft drinks —{[] Ultra-processed foods
I I I | I
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Mutritional Value Score

Nutritional Value Scores for 289 unique foods in Indonesia, 207 Bangladesh, Kenya, Nigeria, and the United States categorized into common 208 209 210
211 212 food groups, Beal & Ortenzi, 2025, https://doi.org/10.21203/rs.3.rs-3443927/v2
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Can enhancing nutrient content of animal source foods be a credible
pathway to improving diets?

?fml (‘\ The Journal of Nutrition
‘ inl ASN l Community and International Nutrition
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@ @ Cognitive Performance in Indian School-Going
Follar application Adolescents Is Positively Affected by
Genetic biofortification of \U~ (feeding plants by applying liquid Consumption of Iron-Biofortified Pearl Millet:

micro/macro nutrients macro/micro nutrients fertilizer) A 6-Month Randomized Controlled
Efficacy Trial

C i Samuel P Scott,' Laura E Murray-Kolb,! Michael ] Wenger,”* Shobha A Udipi,* Padmini § Ghugre,’
-cropping Erick Boy,” and Jere D Haas®
or
intorcropplng !Department of Nutritional Sciences, The Pennsylvania State University, University Park, PA; *Department of Psychology and Cellular and
Behavioral Neurobiology, The University of Oklahoma, Norman, OK; *Division of Nutritional Sciences, Cornell University, Ithaca, NY;

*Department of Food Science and Nutrition, Shreemati Nathibai Damodar Thackersey Women’s University Women’s University, Mumbai,
India; and Harvest Plus, International Food Policy Research Institute, Washington, DC

Addition of inorganic micro/ A
@ macro nutrient to soil via >
chemical fertilizers ) \'\\

/
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Background: Iron deficiency remains the most prevalent micronutrient deficiency globally, but few studies have

Ve examined how iron status relates to cognition in adolescents. Iron biofortification of staple food crops is being scaled
‘> ‘ —— enriched green up, yet it is unknown whether consuming biofortified crops can benefit cognition.
. j‘ lmd‘\“ manure to soil #;:z Objective: Our objective was to determine the efficacy of iron-biofortified pearl millet in improving attention and memory
- 0 @ Q @ Q in Indian school-going adolescents.
;’;‘ P ) Ve r‘ Methods: A double-blind, randomized, intervention study was conducted in 140 Indian boys and girls, aged 12-16 vy, who
@ @ » ) s Cormel were assigned to consume iron-biofortified [Fe = 86 parts per million (ppm)) or conventional (Fe = 21-562 ppm) pearl

blofmlzbez’aslzgm::cozl%cm/ @ Microbial decomposition Of plant millet. Hemoglohin, ferritin, and transferrin receptor (TfR) were measured and body iron (Bl) was calculated at baseline

macro nutrient availability provide various nutrient to staple
crop




Systematic Review
Map existing biofortification efforts in animal source foods to identify nutrient
targets, species used, intervention methods, and research gaps. Focus on fish
to show no progress has been made on this end

Species and Nutrient Prioritization . o .
Select commonly consumed, farmed species and target key micronutrients The re Is pre limi nary wo rk in

(iron, zinc, selenium, omega-3s) based on public health need and biological

Increasing omega 3 in eggs,
and perhaps can be

Experimental Trials extended to other animal
Test biofortification strategies such as nutrient-enriched feeds or pond source fOOd prOd ucts SUCh

fertilization to enhance nutrient content in fish.
as milk and meat

feasibility.

Nutrient Partitioning and Bioavailability

Analyze where nutrients accumulate in the fish (e.g., muscle, bones, liver) and
assess how much is retained and absorbed after cooking and digestion.

Human Efficacy Trials - N L&J
Conduct trials to evaluate whether consuming biofortified fish improves : ;:" \;“ hﬁ?g
nutrition status(e.qg., iron status, selenium, zinc, DHA levels) in target b 4
(e.g )in targ y& WorldFish cciar
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Challenges to consider on the approach ?

1. Why increase micronutrient content of animal source foods and they are already nutrient dense?

« Targets nutrients that are still insufficient in ASF for vulnerable populations (e.g., PUFA in aquatic foods, iron in
eggs, vitamin A in milk).

« Targets impact for populations at risk of multiple micronutrient deficiencies, especially where ASF intake is low.

2. What about acceptability?

« Biofortitied ASF are designed with appearance, taste, and cook properties that would similar to conventional
ASF, minimizing cultural or sensory barriers.

 Involvement of consumers in the design and implementation of such approaches is crucial for trust and
adoption.

3. What about the cost benefits of this? Would the costs increase that ASF would become even more expensive
and more out of reach for low income populations?

4. Would this not affect the drive to also address systems challenges? should complement, not replace, broader
food system interventions such as improving supply chain challenges, affordability and accessibility
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Visit worldfishcenter.org to learn more



https://worldfishcenter.org/
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