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Biofortification increases food crop nutrition 

using traditional breeding, genetic engineering, or 

agronomic methods. Biofortification boosts crop 

vitamin, mineral, and nutritional levels to promote 

consumer health. Biofortification is a sustainable and 

cost-effective way to address micronutrient 

deficiencies in two billion people worldwide, 

including vitamin A, iron, and zinc. This article 

discusses biofortification, its methodologies, success 

stories, pros, cons, and possibilities for world health 

and nutrition. 

Biofortification History 

Biofortification began in the early 20th century 

when scientists realized that specific nutrients were 

vital for human health. Vitamin A, vital for vision and 

immunological function, was discovered in the 1930s. 

Researchers discovered the importance of iron and 

zinc in reducing micronutrient deficits. Biofortification 

began in the 1970s when researchers began developing 

crops for nutritional content. The first successful 

biofortification effort was breeding corn with high 

lysine levels, which are needed for human growth and 

development. This led to high-protein wheat and rice 

biofortification efforts. IPNI promoted biofortification 

in the 1990s. Iron, zinc, and vitamin A-rich crops were 

the IPNI's focus. This research produced vitamin A-

rich orange-fleshed sweet potatoes and iron-fortified 

beans. The Harvest Plus program developed and 

promoted biofortified crops in underdeveloped 

nations in the early 2000s. The program developed 

local, consumer-friendly crops. High-iron beans, zinc-

enriched wheat, and vitamin A-enriched maize have 

been biofortified by the initiative. Biofortification 

research is still significant. Biofortification is a 

promising way to address micronutrient deficiencies 

in vulnerable people worldwide, since good nutrition 

is increasingly recognized as essential to health and 

well-being. 

Why Biofortification Needed? 

Micronutrient deficits afflict two billion 

individuals worldwide, necessitating biofortification. 

Micronutrient deficiencies, which result from not 

getting enough vitamins and minerals, can cause 

anemia, immunological dysfunction, and cognitive 

decline. In underdeveloped nations, where people eat 

rice, wheat, and maize, micronutrient shortages are 

common. Heavy users of these crops may be deficient 

in micronutrients such iron, zinc, and vitamin A. 

Micronutrient deficits can be dangerous, especially for 

pregnant women and small children. Vitamin A 

insufficiency can cause blindness and infectious illness 

death, whereas iron deficiency can cause anemia, 

weariness, and cognitive impairment. Food 

fortification and supplementation schemes have 

difficulties in addressing micronutrient deficits. In 

places without processing facilities or stable supply 

chains, food fortification and supplementation 

initiatives can be costly and difficult to deliver. 

Biofortification addresses micronutrient shortages 

sustainably and cheaply. Biofortification can improve 

staple crop nutrition over time by breeding crops high 

in critical micronutrients like iron, zinc, and vitamin A. 
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Locally farmed biofortified crops are cheaper and more 

accessible to vulnerable populations. Micronutrient 

deficits, especially in vulnerable populations, 

necessitate biofortification. Biofortification breeds 

crops naturally abundant in critical micronutrients to 

improve staple crop nutrition. 

Biofortification Methods 

Several biofortification technologies improve 

crop nutrition. These are: 

1. Conventional breeding: Plants with favorable 

features are selected and crossbred to develop new 

types with better nutrition. This approach has 

increased micronutrient levels in crops like iron, zinc, 

and vitamin A (Goel et al. 2018). 

2. Genetic Engineering: Transferring genes from one 

organism to another creates a new plant variety with 

higher nutritional value. Scientists transferred the gene 

that produces beta-carotene, a precursor to vitamin A, 

from a daffodil plant to rice, creating a vitamin A-rich 

rice variety (Kaur et al. 2019). 

3. Agronomic Practices: These farming methods boost 

crop nutrition. Micronutrient-rich fertilizers can boost 

crop iron and zinc levels (Ali et al.2019). 

4. Microbial biofortification: Bacteria and fungi are 

used to improve crop nutrition. Some bacteria can 

transform atmospheric nitrogen into a form that plants 

can use, increasing crop protein (Hoekenga 2014). 

5. Transgenic Biofortification: Inserting genes into a 

plant's genome creates a nutritionally superior variant. 

Unlike genetic engineering, this approach inserts 

genes from the same plant species (Shreya et al. 2013). 

Each biofortification approach has pros and cons, 

depending on the crop, nutritional goal, and local 

farming practices. All strategies aim to increase crop 

nutrition and consumer health. 

 

Success Tales  

Gold Rice 

Golden Rice, a genetically modified rice, 

combats vitamin A deficiency, which affects millions 

globally. Genetically altered rice grains produce beta-

carotene, a vitamin A precursor. Golden Rice can 

provide most of a person's vitamin A needs. A team 

lead by Drs. Ingo Potrykus and Peter Beyer produced 

Golden Rice in the late 1990s. Anti-GMO and 

environmental groups opposed Golden Rice. Recently, 

Golden Rice has been licensed for production and 

consumption in various countries as a safe and 

efficient strategy to treat vitamin A deficiency (Dubock 

2019). 

Iron-Biofortified Beans 

Iron deficiency is widespread, especially in 

developing nations. Iron-biofortified beans may solve 

this. Iron deficiency anemia, which can cause fatigue, 

weakness, and cognitive impairment, can be reduced 

by breeding beans with increased iron content. CIAT 

introduced BIO104, an iron-biofortified bean, in 2015. 

This conventionally bred bean has 50% more iron than 

others. BIO104 routinely consumed by mothers and 

children improves iron status and reduces anemia 

(Beebe 2020). 

Zinc-Biofortified Wheat 

Poor diets put millions of South Asians at 

danger of zinc deficiency, a major public health issue. 

Zinc-biofortified wheat may solve this. Zinc-rich 

wheat can boost nutrition. Zincol-2016, a zinc-

biofortified wheat cultivar, was released by CIMMYT 

in 2016. Regular consumption of this wheat type 

improves zinc status. Farmers in South Asia, especially 

India and Bangladesh, are growing Zincol-2016 

(Yaseen et al. 2020). 
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Orange-Fleshed Sweet Potato: 

Millions of individuals in sub-Saharan Africa 

are at risk of blindness, immunological dysfunction, 

and other health issues due to vitamin A deficiency. 

Orange-fleshed sweet potato (OFSP) may solve this 

issue. Beta-carotene in this sweet potato turns to 

vitamin A. Dr. Robert Mwanga and his team produced 

OFSP in the 1990s through conventional breeding. 

Since then, Uganda, Ghana, and Kenya have pushed 

and accepted OFSP. OFSP consistently consumed by 

children and women improves vitamin A status and 

reduces vitamin A insufficiency. 

Biofortification Benefits  

Biofortification has various advantages over 

traditional micronutrient deficiency treatments, 

including: 

Sustainability: Instead of expensive 

supplementation programs or fortification processes, 

biofortification breeds crops with naturally higher 

micronutrient levels. 

Biofortification can be integrated into crop 

breeding efforts, making it cheaper than 

supplementation or fortification. 

Biofortified crops can be cultivated and 

consumed locally, making them cheaper for vulnerable 

communities. Farmers can raise and eat locally 

adapted foods, promoting food security and self-

sufficiency. 

Biofortification does not need behaviour 

change, unlike food fortification, which requires 

consumers to eat processed foods containing critical 

micronutrients. 

Improved Nutrition: Biofortified crops can sustainably 

improve staple crop nutrition, which can help 

vulnerable populations including pregnant women 

and small children. 

No Risk of Overdose: Unlike supplementation, 

which can cause overdose if taken in excess, 

biofortification is a natural and safe technique to boost 

micronutrient intake because the nutrients are 

available in food in their natural form and at safe 

quantities. 

Conclusion/Future Perspective  

Biofortification may help micronutrient deficits 

in populations with little food diversity. 

Biofortification involves breeding crops with more 

iron, zinc, and vitamin A. Biofortified crops treat 

micronutrient shortages in underdeveloped nations in 

a sustainable and cost-effective manner. Biofortified 

crops increase crop yields and lower healthcare 

expenditures, improving population health and 

economics. Biofortification requires cooperation 

between farmers, scientists, legislators, and public 

health advocates. Research on nutrient-dense crops 

with improved nutritional profiles is promise for 

biofortification. Biofortified crops with high vitamin 

content, pest resistance, drought tolerance, and high 

yield potential are projected to evolve faster due to 

advances in biotechnology and genetics. More research 

is needed on biofortified crops' micronutrient-

correcting abilities. To reach more communities and 

combat global malnutrition, biofortification requires 

public-private partnerships and government funding. 

In conclusion, biofortification is a sustainable solution 

to global hunger that requires ongoing research and 

application. 
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