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Food fortification and malnutrition 
Complete the worksheet below, using the internet, textbooks or the suggested sources of further information to help you. 

Micronutrient deficiencies 
Vitamins and minerals are micronutrients which are only needed in small amounts, but are essential to keep us healthy. Micronutrient deficiencies are caused by a lack of vitamin and minerals in the diet.

1. Fill in the table below:
	Micronutrient 
	Health consequences of deficiency

	Example - Zinc
	In some countries, delayed puberty and small stature have been linked to zinc deficiency, though it is not certain that this is due to zinc deficiency alone. 

	Iron
	



	Vitamin A
	





Biofortification
Biofortification is the process by which the nutritional quality of staple crops (e.g. rice) is enhanced through conventional plant breeding and/or modern technology (e.g. genetic modification). More research is needed but it is hoped that people who consume biofortified crops will have an improved nutritional intake (WHO, 2014). 

2. Outline some of the advantages of biofortification.

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Examples of Biofortification
Orange fleshed sweet potato – traditionally white or yellow sweet potatoes are grown and eaten in Africa, however these types of sweet potatoes contain little or no vitamin A. Orange fleshed sweet potato was bred through conventional plant breeding methods by HarvestPlus, to provide more vitamin A and be high yielding and drought tolerant. 





Golden rice – there are no natural β-carotene (provitamin A) containing rice varieties. In countries where rice is a staple food the absence of β-carotene in rice grains may lead to dietary vitamin A deficiency. Rice produces β-carotene in the leaves but not in the grain, where the biosynthetic pathway is turned off during plant development. Golden Rice has been genetically engineered to restart the biosynthetic pathway leading to the production and accumulation of β-carotene in the grain, by inserting two genes into the rice genome. 

Selenium fortification of fertilizers – the content of the micronutrient selenium in food is dependent on the selenium concentration in the soil where plants are grown or animals are raised. In Finland, the soil is particularly poor in selenium due to climatic and geochemical factors and in the past there were high levels of selenium deficiency. In 1984, selenium supplementation through fertilizers was implemented in Finland to increase the very low concentration of selenium in the food chain. 

3. What other crops can be biofortified and by what methods?

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

4. Research the advantages and disadvantages of conventionally breeding crops, genetically modifying crops and fortifying fertilizers to biofortify foods. 
__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________







Choose one of the above examples of biofortification or research an example of your own. Create a poster or factsheet about this method to help inform consumers. You may wish to: 
· describe how the food has been biofortified;
· explain how this example can help tackle malnutrition; 
· describe advantages and disadvantages of this method of biofortification;
· investigate what research has been carried out about the method and how it helps tackle malnutrition (e.g. journal articles, project reports).


Sources of further information
Micronutrients and their deficiencies
http://nutrition.org.uk/nutritionscience/nutrients/minerals-and-trace-elements 
http://www.who.int/nutrition/topics/ida/en/index.html 
http://www.who.int/nutrition/topics/vad/en/ 

HarvestPlus and their orange fleshed sweet potato 
http://www.harvestplus.org/content/orange-sweet-potato-makes-case-biofortification-works  http://www.harvestplus.org/content/key-findings-orange-sweet-potato   

Golden rice
http://www.goldenrice.org/

Selenium fortification of fertilizers in Finland
http://www.farmingfirst.org/2011/01/selenium-fortified-fertilizers-in-finland/
http://www.mmm.fi/en/index/frontpage/Agriculture/agricultural_production/plant_production/fertiliser_products.html
 
[bookmark: _GoBack]
References 
WHO (World Health Organization) (2014) Biofortification of staple crops. Available at: http://www.who.int/elena/titles/biofortification/en/ (accessed 29 January 2014). 



[image: http://www.euram.ltd.uk/MABSOT/images/FP7.jpg][image: http://eternalexploration.files.wordpress.com/2011/05/european_flag.jpg]© CommNet 2014
image1.jpeg




image2.jpeg
CoxmmNet




image3.jpeg
SEVERTH FRAREWORK
A




image4.jpeg




