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Food Quality
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Objective of the study

• Determine if there were any adverse 
interactions due to the selection of iron 
compounds in the finished products produced
from wheat flour or maize meal, and if
differences were noted, to quantify those
differences.
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South-Africa
• Southern African Grain laboratories

Kenya
• UNGA Mills
• Kenyatta University

Tanzania
• Bakhresa Mills
• Tanzania Food and Nutrition Centre



Flour Fortification

• Locally sourced wheat flour and maize meal: 
medium to high extraction

• Iron compounds:
– Wheat flour: @75-149 g/day consumption (WHO 

guideline level)

• NaFeEDTA

• Ferrous fumarate (FeC4H2O4)

• Ferrous sulfate (FeSO4)

– Maize meal: @>300 g/day consumption (WHO guideline
level)

• NaFeEDTA

• Ferrous fumarate (FeC4H2O4)
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Flour Fortification
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Additional samples: NaFeEDTA content of 20 ppm (as iron) –> corresponding
to the WHO guidelines for a consumption of 150 to 300g /day of wheat flour
and maize meal



Products

Kenya Tanzania South-Africa

Bread

UNGA: sponge and dough
Kenyatta: straight dough

Bread

Bakhresa: straight dough
Food centre: straight dough

Bread

Chorleywood bread
process

Chappati Chappati

Ugali Ugali

Uji Uji
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• Preparation and evaluation under ‘local rules’
• Retention samples for re-evaluation after 3 or 6 months



Assessment

• Were the products acceptable under industry
approved criteria?

• Were the products acceptable under academic
sensory analysis using a combination of 
trained and untrained panelists? 

• In direct side-by-side comparison, could
milling industry assessment discern any
differences, knowing that differences existed?
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Results wheat flour

• Bread score: Southern African grain laboratories
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External
properties

Volume
Symmetry
Top crust

Break 
Shred
Bloom

Internal
properties

Grain
Texture
Colour



Results wheat flour

• Bread score: Southern African grain laboratories
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Control 2 – Sulphate – Fumerate – EDTA - Control

Control 2 – Sulphate – Fumerate – EDTA  - Control



Results wheat flour

• Bread score: Southern African grain laboratories
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Results wheat flour

• Bread score: Bakhresa Mills, Tanzania
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Minimum 
acceptable
score = 75



Tanzanian Wheat Flour - Mill
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EDTA – Control – Fumerate - Sulphate



Tanzanian Wheat Flour - Mill

EDTA - Control Fumerate - Sulphate
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Results wheat flour

• Bread score: Kenyatta University, Kenya
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Results wheat flour

• Bread acceptability: Kenyatta University, Kenya
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(n=20)

(n=19)



Results: wheat flour

• Breakfast bread rolls

• > 50 delegates failed to reach any consensus on 
any sample.  Two adverse comments related to 
either of the two control samples and one to 
EDTA.  Two positive comments related to EDTA
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Conclusion BREAD

• All breads passed minimum requirements for
overall bread quality

• 20 ppm NaFeEDTA no problem (extra trials)

• 40 ppm NaFeEDTA may be problematic in 
bread (caution note WHO?) => Nigeria 
UPDATE

• Spotting was observed
-> but would you really notice?

-> caused by iron source?
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Results: wheat flour

• Chapatti score: 

– Bakhresa Mills (Tanzania)

• Slight differences in colour (original and retention)

• Eating quality = normal

– Food and Nutrition Centre (Tanzania)

• No differences (panel scoring)

– UNGA Mills

• No differences
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Tanzanian Wheat Flour - Mill

EDTA - Control Sulphate - Control
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Tanzanian Wheat Flour - Mill

Fumerate - Control
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Mill - TFNC

EDTA - Control
Sulphate- Control 
EDTA - Fumerate
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Results: wheat flour

• Chapatti score: Kenyatta University, Kenya
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Results: wheat flour

• Chapatti acceptability: Kenyatta University, Kenya
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(n=20)

(n=19)



Conclusion Chapatti

• Slight differences in colour but not related to a 
particular iron source

• Chapatti quality = normal
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Results: Maize meal

• Bakhresa Mills (Tanzania) => Ugali

– Slight differences in colour (original and retention)

– Taste = normal

• Food and Nutrition Centre (Tanzania)=> Ugali
and Uji

– No differences
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Tanzanian Maize Meal - Mill

EDTA - Control Control - Fumerate
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Tanzanian Maize Meal - TFNC
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Tanzanian Maize Meal - TFNC
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Results: wheat flour

• Ugali score: Kenyatta University, Kenya
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Results: wheat flour

• Ugali acceptability: Kenyatta University, Kenya
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Conclusion Porridge

• Slight differences in colour but not related to a 
particular iron source

• Quality = normal
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General Conclusion

• WHO Guidelines for fortification of flour do 
not lead to changes in the baking and cooking
properties of wheat flour and maize meal.

• Some differences only noticeable with
hypercritical eye

• Further research needed for a broader range 
of concentrations and products
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