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Food FortificationFood Fortification
“Food fortification is the practice of 

deliberately increasing the content 
of essential micronutrients in a 

food so as to improve the 
nutritional quality of the food 

supply and to provide a public 
health benefit with minimal risk to 

health.”
WHO/FAO Guidelines on Food Fortification
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Salt iodization and reduction of Salt iodization and reduction of 
goiter in Guatemalagoiter in Guatemala
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Evolution of Nutritional  Blindness in Evolution of Nutritional  Blindness in 
Children of GuatemalaChildren of Guatemala
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Start of sugar fortification with vitamin A
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PlasmaPlasma--folate and reduction of folate and reduction of 
NTD by folic acid fortificationNTD by folic acid fortification
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Impact depends on the magnitude Impact depends on the magnitude 
of the need and the additional intakeof the need and the additional intake

49 – 220 %78 – 701 %Folic acid
(2.2 mg/kg)

Wheat flour 
(200 g/day)

60 – 180 %50 – 454 %Vit. A
(9 mg/kg)

Sugar
(60 g/day)

25 – 225 %70 – 630 %Iodine
(30 mg/kg)

Salt 
(7.5 g/day)

% UL- 7-9 
years old

% EAR –
womenNutrientFood 
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Mandatory Voluntary 

General population 

Specific groups 

Coverage 

Compliance 

Mass 
fortification 

Target 
fortification 

Market driven 
fortification 

Types of food fortificationTypes of food fortification
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Mandatory Voluntary 

General population 

Specific groups 

Coverage 

Compliance 

Mass 
fortification 

Target 
fortification 

Market driven 
fortification 

Market driven fortification must Market driven fortification must 
consider the additional intake through consider the additional intake through 

mass fortificationmass fortification
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MOHMOH--PhilippinesPhilippines promotes micronutrient promotes micronutrient 
addition to addition to anyany edible product.edible product.

Seal is awarded 
when 1/3 adult 
RDA for vit. A, 
iodine or iron 
per serving size.
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Origin of Origin of ““CreciplusCreciplus””
% EAR (WHO/FAO)% EAR (WHO/FAO)-- 77--9 years old9 years old

?3090Energy (kcal)

Some increment of height and weight, which the authors 
attributed to improvement of the appetite. 

Creciplus: It is a special combination
of vitamins and minerals to help the 

children to growth tall and strong, and 
which is the main “ingredient” of a 

sugar-powder beverage

21 % → 20 %
19% → 36 %
Unchanged.

Low serum retinol:21%→11%
Anemia:  19 % → 26 %
Urinary iodine: Unchanged.

After 6 months: Treatment against Control in Tanzania

13 %33 %200 %Vit. B-12
42 %42 %99 %Folate (as folic acid)

39 %44 %52 %Iodine
95 %
55 %

Venezuela
(2002)

70 %146 %Iron (as Fe+2- bisglycinate)

19 %147 %Vitamin A

Nicaragua 
(2005)

Tanzania 
(1995)2

Nutrient1

1 Plus vitamins B-2, B-3, B-6, E, and  C.   2 Am J Clin Nutr 2003; 77:891-98.
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““The FDA does not encourage the indiscriminate The FDA does not encourage the indiscriminate 
addition of nutrients to sugar, snack foods, such addition of nutrients to sugar, snack foods, such 

as candies or carbonated beverages.as candies or carbonated beverages.””

Creciplus = 
Growth 
promoter

The 
Nicaraguan 
product.
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What about What about ““ForticalcioForticalcio””
and and ““CreciCreci--zinczinc”” in in 
Central America?Central America?
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A A GuatemalanGuatemalan local industry local industry ““createdcreated””
““CreciCreci--NutreNutre”” for its maizefor its maize--starch starch 

(Why not(Why not…………?)?)
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““Nutrients less than 5% NRV Nutrients less than 5% NRV 

per 100 g or 100 ml or per 100 g or 100 ml or per per 
servingserving* should not be declared* should not be declared””

(Codex (Codex AlimentariusAlimentarius))

* In the past, the minimum was 15% NRV per serving.
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Now, in Guatemala a juice claims to be Now, in Guatemala a juice claims to be 
enriched with calcium and zinc. enriched with calcium and zinc. 
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…… and claims could also include several and claims could also include several 
serving sizes and the nutritional value of serving sizes and the nutritional value of 

milk, to make them more attractivemilk, to make them more attractive……..
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…… or even based on the nutrients or even based on the nutrients 
contained in the ingredients and over a contained in the ingredients and over a 

““suitablesuitable”” serving sizesserving sizes……
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…… or if convenient, the serving size is or if convenient, the serving size is 
reducedreduced…… ((““FreeFree””?  Free of what?) ?  Free of what?) 

Copyright 2007, Omar Dary, mhuffrousselle@ssds.net



OD-2007-26-FFExx

21

GuineaGuinea: : ““EnergizingEnergizing”” drink with vitaminsdrink with vitamins

Copyright 2007, Omar Dary, mhuffrousselle@ssds.net



OD-2007-26-FFExx

22

In In USAUSA, the competition is in the , the competition is in the 
amounts; amounts; %% ULUL--7 to 9 years old*7 to 9 years old*

KelloggGeneral Mills

47 %

25 %

15 %

Froot
Loops

24 %125 %38 %Zinc

141 %98 %49 %Folic Acid

83 %13 %17 %
Vitamin A
(Retinol)

Special KTotalCheerios
Nutrient 

* Per serving size ~30 g
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Plasma folate in USA before and after Plasma folate in USA before and after 
cereal flours fortification with folic acidcereal flours fortification with folic acid
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ConclusionsConclusions
1. Food industry has is able to add 

micronutrients in a constant and reliable 
form, and hence improve their supply.

2. Coupling of market-driven fortification with 
mass-fortification is not taken place.

3. Claims and micronutrient levels should be 
regulated based on public health interests; 
these subjects should neither be decisions 
of the food industry nor influenced by them. 
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