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wheat flour, water, yeast, salt
Oxidants, emulsifiers, enzymes, vital
gluten, other flours
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Porridges

• Maize meal + water
• Cooking
 Ugali, pap, Uji, 
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Problem statement
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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 (SAGL)

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: 40 ppm Fe
• Ferrous fumarate (FeC4H2O4): 60 ppm Fe
• Ferrous sulfate (FeSO4): 60 ppm Fe

– Maize meal: @>300 g/day consumption (WHO guideline
level)
• NaFeEDTA: 15 ppm Fe (and 20 ppm)
• Ferrous fumarate (FeC4H2O4): 25 ppm Fe
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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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Control 2 – Sulphate – Fumerate – EDTA ‐ Control

Control 2 – Sulphate – Fumerate – EDTA  ‐ Control



Results wheat flour

• Bread score: SAGL

• Retention samples: score of all Fe‐sources = 70
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Tanzanian Wheat Flour ‐ Mill

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

EDTA ‐ Control Fumerate ‐ Sulphate

QA/QC Training 2016                                                           
Uganda



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)



Conclusion BREAD

• All breads passed minimum requirements for
overall bread quality

• 20 ppm NaFeEDTA no problem (extra trials)
• Spotting was observed

‐> but would you really notice?
‐> caused by iron source?
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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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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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Conclusion Chapatti

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

• Chapatti quality = normal

QA/QC Training 2016                                                           
Uganda



Tanzanian Maize Meal – Mill (uji)

EDTA ‐ Control Control ‐ Fumerate
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Tanzanian Maize Meal ‐ TFNC
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Tanzanian Maize Meal – TFNC ‐ ugali
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SuperSun ‐ Iwisa



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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Results: maize meal

• 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
• All acceptible
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General Conclusion of the study

• 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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What to do when starting with
fortifying?

• Before starting up with fortifying ‐> check impact 
on product quality

• Make sure premix specifications (types, conc, 
quality…) are set right and clear from the
beginning

• Use slightly higher concentrations (overage taking
into account variation)

• Use in‐land procedures and products
• Act smart: do we observe a difference? ‐> Is this
difference acceptable

• Interact with local research institutes
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