
Flour 
Fortification



Flour is consumed globally as a staple food. Flour fortification was introduced in 
1941, when flour was fortified with B complex vitamins to counter the nutritional 
deficiencies that were present in the United States at the time. The international 
consumption of flour was part of the strategy behind its selection as a fortification 
vehicle. Today’s food consumption patterns are extremely influenced by the 
mammoth processed foods sections which are readily available in stores. This 
processing technology has caused a universal shift in the consumption of refined 
flours, which are stripped of their native nutrients during the milling process. 
Although the use of refined flours allows for a wide scope of applications in the 
bakery and allied industries, one can see a direct impact on the nutritive value of the 
end product. In order to make a high-quality and wholesome food product available 
to consumers, fortification of flour is the solution to help fill the nutritional gaps 
faced by many consumers today. 

Introduction



Flour is usually made from wheat, maize and rice, which are the cereals that form the basic 
ingredients in the diets of most people around the world. Thus, it is a major contributor to the 
world’s energy intake. Today, the processing of grains prior to consumption is practiced globally 
and usually involves milling. As most of the micronutrients are concentrated in the outer layer 
of the grain, milling causes a significant loss of nutritional value. Therefore, the more refined 
the flour, the higher the micronutrient loss. 

Among all the cereal grains produced worldwide, wheat is one of the most widely consumed; 
and wheat flour is consumed in a range of forms as well, from breads to pastas to cakes. 
Fortification of this ingredient offers a great deal to consumers, satisfying caloric requirements 
as well as alleviating the problem of hidden hunger. In the words of Mr. Kul C. Gautam, cited 
by J.L. Nystrom, “You have the power to help improve the learning ability, productivity, and 
prosperity of millions of consumers around the world by supporting the fortification of cereal 
flours with essential micronutrients.” 

The fact that wheat flour fortification has been made mandatory in several countries speaks for 
itself when it comes to the potential benefits of flour fortification. The micronutrients used to 
fortify flours have generally been aimed at tackling public health problems such as anaemia, 
vitamin A deficiency disorders, and neural tube defects.

Why should you consider 
Flour Fortification?



One can fortify flour with an array of micronutrients. The most commonly used ones are 
vitamin B1, vitamin B2, niacin, vitamin B6, vitamin E, iron and zinc. These nutrients are 
chosen because they are usually concentrated in the outer layer of the grain, and are therefore 
most susceptible to be lost during the milling process. Flour can be widely used to target 
specific nutrient deficiencies that are prevalent in a target population. As it is so widely 
consumed, it is the perfect vehicle to carry nutrients to the common man. Canada, the U.S. and 
many other countries fortify flours with folic acid and B complex vitamins, and have shown 
success in preventing deficiency diseases in an extremely cost-effective manner. In other places 
like Zambia, Central America and African regions, where maize is widely consumed, maize 
meal can be fortified with multi-vitamin mineral premixes, which consist of nutrients such as 
vitamin A, B complex, calcium, iron and zinc. Hexagon Nutrition can help you fortify the flour 
of your choice with the micronutrients you prefer to enable you to meet the demands of your 
customers.

Which nutrients should you choose for 
Flour Fortification?



The first step is designing the micronutrient premix. Premixes are preferred 
because it is convenient to add the entire premix to the flour. A premix contains a 
uniformly homogenised mixture of the desired nutrients in the required amounts, 
which will help in the uniform distribution of the fortificants in the flour. The 
carrier in the premix helps with ease of handling during processing. 

The usage of the premix enables you to take into account the micronutrient losses 
that are likely to occur during processing and storage of the flour. The designed 
micronutrient premix is accurately metered through a volumetric feeder into the 
flour. These feeders consist of a rotating feed screw which is driven by a motor, the 
speed of which can be adjusted to modify the rate of addition of the premix. These 
feeders either make use of gravity or a pneumatic system (i.e. convection air) to 
dispense the premix into the flour. 

In order to achieve uniform distribution of the fortificants in the flour, the feeders 
must be placed at a centralised location with respect to the conveyor carrying 
the flour. A centrally-located feeder will ensure that there will be sufficient time 
provided for the fortificants to mix before the flour is collected and sent for 
packaging and storage. The plant should have the right mixers, feeders, and quality 
control equipment so as to ensure that the fortified flour has effective levels of the 
desired fortificants present in the finished product.

What kind of technology is involved in 
Flour Fortification?



In comparison to minerals, vitamins are generally 
more sensitive to heat, light, oxidising and reducing 
agents, and other physical and chemical stressors. 
Instability of nutrients can be countered by using 
the appropriate chemical forms (i.e., the stabilised 
and encapsulated forms) of the nutrients. Also, at 
the design stage, the processing of the flour needs 
to be taken into consideration, which can be done 
by adding appropriate overages of the respective 
nutrients to the flour. 

The moisture content of the flour may affect the 
stability of minerals like iron and zinc. These are 
likely to interact with other food components such as 
proteins and starch. The stability of different forms 
of iron depends on various factors including the 
nature of the food it is added to, particle size, and 
exposure to heat and air. Elemental iron, as reduced 
iron or electrolytic iron, is used to fortify cereals and 
has been found to have excellent stability during 
processing and storage. These factors that affect the 
stability of micronutrients can further be minimised 
by ensuring that the finished product is packaged and 
stored appropriately.

Do the micronutrients 
remain stable?



Hexagon Nutrition satisfies manufacturers’ need to develop flour that targets 
specific markets and consumer groups. We customise premixes as per the 
specifications provided by our clients in order to ensure the provision of health 
benefits and sensory appeal using a combination of the following ingredients:
•	 Vitamin A (as Palmitate or Acetate)
•	 Vitamin B1 - Thiamin Mononitrate
•	 Vitamin B2 (Riboflavin)
•	 Vitamin B3 (Niacinamide)
•	 Vitamin B6 - Pyridoxine HCL
•	 Vitamin B12 (Cyanocobalamine)
•	 Vitamin D - Cholecalciferol / Ergocalciferol
•	 Zinc - Zinc Oxide / Zinc Sulphate
•	 Folic Acid
•	 Iron (as Electrolytic Iron, Ferrous Sulphate, Ferrous Fumarate or NaFeEDTA

Which premixes are available?
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