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HarvestPlus is an international research program 
that seeks to reduce micronutrient malnutrition 

by breeding biofortified staple food crops that are 
rich in micronutrients. It is a Challenge Program of 
the Consultative Group for International Agricultural 
Research.  It is co-convened by the International Center 
for Tropical Agriculture (CIAT) and the International 
Food Policy Research Institute (IFPRI).

For further information visit: www.harvestplus.org
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rural poor. Stable isotope dilution techniques are 
being used to estimate total body stores of vitamin 
A before and after consumption of provitamin A rich 
foods, thus determining the efficacy of these foods 
to prevent vitamin A deficiency. 

This research project will also shed light on the 
extent to which orange sweet potato prepared with 
added fat improves vitamin A status compared to 
orange sweet potato prepared without added fat. 
This will help researchers better understand the 
broader context in which orange sweet potato 
can improve the vitamin A status of populations, as 
many households cannot afford to cook with vege-
table oil or other fats. 

Wheat is the second most popular cereal in Asia, 
after rice. In South Asia, where zinc deficiency is 
widespread, wheat biofortified with zinc could pro-
vide more zinc to millions of zinc-deficient peo-
ple. The only problem is that phytates, a phospho-
rus compound that is abundant in wheat and other 
cereal grains, can inhibit the absorption of minerals 
such as zinc and may even contribute to the high 
rates of zinc deficiency found in populations with 
high intakes of unrefined cereals. Many consum-
ers around the world typically eat products made 
from refined wheat flour and yeast-leavened bread, 
both of which have low phytate content due to the 
processing methods used. However, among popu-
lations in rural India and Pakistan, unleavened bread 
is often prepared from whole-wheat products, and 
thus, the phytate content is maximal. In this dietary 
context, the benefits of increased zinc content in 
biofortified wheat could be rather limited.  

A zinc stable isotope tracer study supported by 
HarvestPlus and IAEA confirmed, however, that a 
proportionate amount of zinc from biofortified 
wheat products provided a proportionately greater 
amount of absorbed zinc, regardless of whether the 
wheat was refined or unrefined. This result is encour-
aging for the prospects of zinc biofortification. 

As a follow-up to this first round, a second set of col-
laborative projects launched in December 2008, will 
also examine zinc absorption, but this time, in chil-
dren, who are the most vulnerable to the devastat-
ing consequences of hidden hunger. Relatively little 
information is available on zinc absorption in chil-
dren, especially from cereal-based diets. These stud-
ies will look at zinc absorption from three bioforti-
fied crops: rice, pearl millet, and maize. For each of 
these crops, researchers will measure zinc absorp-
tion in children from Bangladesh, India, and Zambia, 
respectively, who are vulnerable to zinc deficiency. 
This is important because it is not yet known 

whether zinc absorption in children follows the 
same pattern as it does in adults. 

The protocols and findings that emerge from these 
coordinated research projects should have broad 
applications in developing biofortified crops and 
increase our understanding of how humans, espe-
cially children, ingest and absorb nutrients from the 
food they eat. Ideally, the poor will eventually need 
to have better access to more diverse diets that 
could provide them with needed micronutrients, 
but rising food prices means this goal may remain 
elusive for quite a while longer. 

Furthermore, millions of people in remote regions 
of the developing world also lack diversity in their 
diets simply due to their isolation, marginal agri-
cultural conditions, and the seasonal availability of 
many foods. Biofortified staple food crops can help 
bridge the micronutrient gap, providing people 
with a larger proportion of their daily micronutrient 
requirements through the foods that they already 
grow and eat.	         
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