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Foreword 
  

• Significant improvements in food 

security and nutrition outcomes 

worldwide 

 

• Prevalence of undernourishment 

declining 



• Some progress in key indica-

tors of child underweight, 

stunting and nutrition-related 

child mortality 

 

• Progress in overcoming some 

types of micronutrient defi-

ciencies or “hidden hunger” in a 

number of countries. 



 

Nevertheless, 

 

• 868 million people continue to 

suffer from undernourishment 

 

• negative health consequences 

of micronutrient deficiencies 

continue to affect around 2 

billion people 



 

• more than 100 million children 

under the age of five are 

underweight (therefore unable 

to realize their full socio-

economic and human potential) 

 

• childhood malnutrition is a 

cause of death for more than 2.5 

million children every year. 



Micronutrient deficiencies (“hidden 

hunger”) still affect over 30 percent of 

the world’s population, causing: 

  
• increased morbidity and mortality 
 

• impaired cognitive development 
 

• reduced learning ability and 

productivity 
 

• reduced working capacity in 

populations due to high rates of 

illness and disability,  tragic loss 

of human potential  



The world is increasingly faced with 

a double burden of malnutrition, 

whereby undernutrition, especially 

among children, co-exists with 

overweight and diet-related chronic 

diseases and micronutrient 

malnutrition. 



STRATEGIES FOR 

COMBATTING 

MICRONUTRIENT DEFICIENCY 

 
• Promotion of breast feeding 
 

• Supplementation of high risk group 
 

• Food fortification 
 

• Biofortification 
 

• Dietary diversification 



• Although difficult to achieve, regular intake 

of micronutrient-rich foods is the most 

sustainable, long-term solution to micro-

nutrient malnutrition.  

• Deficiency occurs in areas where the diet 

lacks fruits, vegetables and foods from 

animal sources that contain sufficient 

amounts of micronutrients. 

• Dietary diversification is being promoted as 

the definitive solution. Contrary to single 

nutrient interventions, a varied diet provides 

various micronutrients and bioactive 

substances, thus having the possibility of 

addressing several deficiencies as well as 

prevention of chronic degenerative diseases.   



• Some 127 million preschool children are vitamin A 

deficient, which is about one-quarter of all preschool 

children in high-risk regions of the developing world. 
  

• Globally, approximately 4.4 million preschool-age 

children have visible eye damage due to vitamin A 

deficiency.  
 

• Annually, between 250,000 and 500,000 preschool 

children go blind from this deficiency, and about two-

thirds die within months of going blind.  
 

• Close to 20 million pregnant women in developing 

countries are also vitamin A deficient, of which about 

one-third are clinically night-blind.  

VITAMIN A DEFICIENCY 



• Home and school gardening 
 

• Nutrition education programs to raise 

awareness of the importance of micronutrients 

and consequences of their deficiency 
 

• Diversification of commercial food production 
 

• Improvement of food preparation, processing, 

preservation, storage and marketing of 

micronutrient rich foods 
 

• Small scale production of fish, poultry and small 

animals 

DIETARY DIVERSIFICATION  



HarvestPlus leads a global 

effort to breed and disseminate 

staple food crops that are rich 

in vitamins and minerals to 

improve nutrition and public 

health. 



A diverse diet that includes a variety 

of fruits, vegetables, or animal 

products usually provides enough 

micronutrients. However, millions of 

people, mostly in poorer countries, 

rely upon staple foods such as rice or 

maize that fill up their stomachs but 

do not have sufficient micronutrients. 

Foods that are more nutritious are 

often too expensive or simply 

unavailable. 

HarvestPlus 

  



• An estimated 32% of Africa’s population is 

vitamin A deficient. The average consumption 

of potato is 200 g/day. 
 

• Biofortified OFSP varieties are conventionally 

bred. They can provide 50-100% of daily 

vitamin A needs. They are also high yielding, 

virus resistant, drought tolerant. 
 

• These new varieties have been evaluated by 

farmers in target countries to ensure that they 

grow well in the field. Acceptability and 

retention of OFSP during cooking have also 

been tested. 
 

ORANGE-FLESHED SWEET 

POTATO 



• Each serving of 125 g OFSP per day for 53 

school days to 5-10 years old children in 

Durban, South Africa showed significant 

improvement of vitamin A status (van Jaarsveld 

et al., Am. J. Clin. Nutr. 81, 1080-1087, 2005). 

 

• In rural Mozambique, a study found that OFSP 

was well accepted by young children and 

confirmed the effectiveness of using OFSP in 

daily meals to prevent vitamin A deficiency 

(Low et al., J. Nutr. 137, 1320-1327 2007).  

 

ORANGE-FLESHED SWEET 

POTATO 



• 77% of project households in Mozambique 

adopted OFSP and 65% project households in 

Uganda adopted OFSP 
 

• The share of sweet potato cultivated area 

devoted to OFSP increased from 9% to 56% in 

Mozambique and from 1% to 44% in Uganda. 
 

• The intake of OFSP among young children, 

older children, and women increased by 2/3 or 

more in both countries when OFSP was 

available. 

From 2007 to 2009, HarvestPlus disseminated 

orange-fleshed sweet potato to more than 

24,000 households in Mozambique and 

Uganda. 



Emerging Strategies for 

Nutritional Security  

• use of nutrient and bioactive 

compound contents as a 

criterion for the selection of 

varieties for agricultural pro-

duction 
 

• conservation and sustainable 

use of biodiversity for food 

and nutrition 



• optimization or development 

of processing technologies to 

provide maximum retention of 

nutrients and bioactive com-

pounds 

 

• reduction of the substantial 

postharvest losses and 

utilization of food industries’ 

by-products rich in these 

health-promoting substances. 



Species have been disappearing at 50-

100 times the natural rate, and this is 

predicted to rise dramatically. Based 

on current trend, an estimated 34,000 

plant and 5,200 animal species face 

extinction. 

 

BIODIVERSITY UNDER THREAT 

 



CONVENTION ON  BIOLOGICAL 

DIVERSITY (CBD) 

Signed by 150 government leaders at 

the 1992 Rio Earth Summit 

• Conservation of biological diversity 

 • Sustainable use of its components 

 • Fair and equitable sharing of the 

benefits from the use of genetic 

resources  

Ratified by 187 countries 



 

Under CDB’s program on Agricultural 

Biodiversity, led by FAO and Bioversity 

International, there is an international, 

multidisciplinary initiative that recognizes 

the essential role of biodiversity and 

promotes its sustainable use for food 

security and nutrition, as a contribution 

to the achievement of the Millenium 

Development Goals. 



   

The initiative recognizes 

• Because it is difficult to identify optimal 

diets, eating a wide range of  foods provides  

a  safeguard against nutritional deficiencies. 

Diverse diets contribute to the fight  against  

problems of malnutrition and  obesity in  

both developing  and  developed countries. 

• The general global trend towards diet 

simplification is believed to have negative 

impacts on human food security, nutritional 

balance and health. 



• Genetic diversity  can provide access to 

seeds and planting material better 

adapted to existing  conditions  (e. g.  

drought-resistant  traits  or resistance 

to pest  and diseases). 

The initiative recognizes 





ACTIONS BEING TAKEN BY 

THE BRAZILIAN MINISTRY OF 

THE ENVIRONMENT 

• Plants for the future – identification and 

use of native species of the Brazilian 

flora 

• Identification and use of wild relatives 

and local races or traditional varieties of 

the main cultivated species (e.g. squash 

and pumpkim, cassava, corn, rice, 

peanut and pupunha) 





GEOGRAPHIC DISTRIBUTION 
OF WILD PARENTS OF 

CULTIVATED VARIETIES: 

Rice 

Peanuts 

 Corn 

 Pupunha  Cucurbita 

Cassava 



STRATEGY OF THE 
AGRICULTURAL AND FOOD 

SECTOR 

• Determination of the composition of 

uncultivated and semi-cultivated 

species. 

• Confirmation of high levels of nutrients 

and bioactive compounds in native 

species. 

• Nutrient content should be one of the 

criteria for variety selection for 

agricultural production.  



Lycopene – 71 g/g 

 

Myricetin – 34 mg/g 

Quercetin – 58 mg/kg 

Kaempferol – 4.2 mg/kg 

 

Vitamin C – 18 mg/100 g 

 

Folate – 43 g/100g 

 

Fiber – 1.5 g/100g 

Pitanga 

Eugenia uniflora L. 



Acerola 

Malpighia glabra L. 

Vitamina C – 941 mg/100g 

 

-Carotene – 38 g/g 

 

Quercetin – 53 mg/kg 

Kaempferol – 9,6 mg/kg 

 

Folate – 22 g/100g 

 

Fiber – 1,5 g/100g 



Product -Carotene 

(g/g) 

Acerola, undefined variety 12 

Acerola ´Olivier´ 38 

Frozen pulp 

   Brand A 

   Brand B 

   Brand C 

   Brand D 

 

3 

7 

13 

16 

Juice 

   Brand A 

   Brand B 

   Brand C 

 

3 

8 

10 

β-CAROTENE CONTENT IN 

ACEROLA AND ITS PRODUCTS  



  Product Lycopene 

(g/g) 

Rubixanthin 

(g/g) 

  Pitanga 71 66 

  Frozen pulp 

     Brand A 

 

17 

 

14 

  Juice 

     Brand A 

     Brand B 

 

23 

26 

 

11 

10 

CAROTENOID CONCENTRATIONS IN 

PITANGA AND ITS PRODUCTS    



• Losses in the principal vegetables - 

16 to 48%, amounting to 5.6 million 

tons per year 

  

• Losses in the principal fruits -  22 to 

40%, corresponding to 5.0 million 

tons per year. 
Soares, 2009 

Post-harvest Losses of Fruits and 

Vegetables in Brazil, 1997-2000  



Vitamin C – 120 mg/100 g 

Myricetin– 20 mg/g 

Quercetina– 13 mg/kg 

-carotene – 0,4 g/g 

-cryptoxanthin – 0,4 g/g 

Folate – 38 g/100 g 

Anacardic acids – 110 

      mg/100 g 

Fiber – 1.7 g/100 g 

Cashew apple 

Anacardium occidentale L. 



**Thailand 

• The nuts represent 

only 10% of the total 

weight 

• Annual Brazilian 

production of 260,000 

tons of nuts 

• Equivalent to over 2 

million tons of 

cashew apple – about 

90% is wasted 

*Brazil 
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AGRICULTURE 

NUTRITION 

MEDICAL  

SCIENCES 

FOOD SCIENCE 

FOOD 

TECHNOLOGY 

MULTIDISCIPLINARY STRATEGY 



Food Science and Technology 

has vital roles in: 

• Reduction of post-harvest losses 

• Retention of nutrients and bioactive 

compounds in the final products  

• Reduction of industrial wastes 

• Offering a variety of safe and nutritious foods 

throughout the year, even in places far from 

agricultural production 

• Offering tasty foods and at accessible prices   


