
Fat & Oil
Fortification



Fats and oils are indispensable ingredients used in almost all food preparations. They 
contribute significant amounts of calories to the average diet, along with essential 
fatty acids and fat-soluble vitamins. They are macro-nutrients that aid in the growth 
and development of an individual. The main source of fat in the diet comes from 
vegetable oil, margarine (hydrogenated oil), butter and lard. The use of fats and oils 
as vehicles for fortification with vitamin A was implemented in the early 1990s in 
Denmark, as a means to curb the increase in the incidence of night blindness in 
children. European communities have been fortifying margarines and fat spreads 
with vitamins A & D for over 70 years. These fats and oils are being used widely as 
effective fortification vehicles for public health and to provide consumers with a 
value-added product.

Introduction



Amongst all macro-nutrients, fats and oils are the most calorie-dense. They are not 
only rich in energy, but they’re also a prime source of essential fatty acids and a good 
carrier of fat-soluble vitamins such as vitamin A, D, E and K. In the fats and oils 
group, vegetable oil is the most widely consumed, followed by lard and margarine. 
Unrefined oils, such as unrefined palm oil, contain beta-carotene which is a precursor 
of vitamin A. When the oil is processed and refined, the beta-carotene is lost along 
with other nutrients. 

Today, there is an increase in the consumption of refined vegetable oils throughout 
the world. This trend has been noticed amongst the lower socioeconomic groups 
of the population as well, thereby making this one of the more important potential 
fortification vehicles. Fortification will help combat health problems associated with a 
deficiency of fat-soluble vitamins among vulnerable groups. 

Margarine and fat spreads are still being widely consumed. Margarines were 
developed as an alternative to butter - the only difference being that margarine was 
manufactured by the hydrogenation of refined oils. As a result, margarines lack fat-
soluble vitamins. Since margarine was developed to replace butter, which is a good 
source of fat-soluble vitamins A and D, it was fortified with those same vitamins at an 
equivalent level. 

The trend of low-fat diets has led to the consumption of an insufficient amount of 
sources of fat-soluble vitamins. What’s more, the lack of exposure to early-morning 
UV rays has resulted in a reduction in the human body’s ability to synthesise vitamin 
D. Hence, the nutrification of these fats and oils will ensure that the body receives its 
daily dose of fat-soluble vitamins.

Why should you consider 
Fat and Oil Fortification?



Crude oils naturally contain certain antioxidant nutrients such as vitamins E and A. 
However, some of the physical characteristics of crude oils, including appearance, aroma and 
taste, may hinder the use of these oils in many food applications. In order to overcome this 
barrier, almost all oils undergo a refining process which removes the native nutrients that 
pre-exist in crude oil. These losses can be compensated for by the fortification of oil and its 
derivatives with vitamins A and E. Other fat-soluble vitamins may be used in fortification to 
give the product added value. 

The use of vitamin E in the fortification of fats and oils serves a second purpose - it helps 
in reducing the susceptibility of the fats and oils to oxidation, thereby improving the shelf 
life of the product. Margarines are widely fortified with vitamin D and vitamin A in many 
countries. Vitamin E is also added in order to prevent the oxidation of the other vitamins 
added to the product.

Which nutrients should you choose for 
Fat and Oil Fortification?



Oils can be refined by two types of processes: 
chemical and physical. Oils can be obtained 
from either animal fat (lard & tallow) or oilseeds. 
The rendering process, which makes use of heat 
treatment, is used to extract oil from animal 
tissues, while the extraction of oil from oilseeds is 
done by manually crushing the seeds (hexane-like 
solvents may also be used to increase the yield). 
The resultant oil obtained is called crude oil, and is 
then further subjected to refining processes such as 
the degumming process. This helps in the removal 
of undesirable components like phospholipids and 
free fatty acids (FFA). These components in the oil 
are detrimental to its shelf life. 

The oil is further treated with caustic. This step is 
primarily done in chemical refining, and causes 
the FFA in the oil to form soaps, which can be 
discarded by centrifugation with a slight amount 
of water. This water is then removed by drying, 
after which the oil is bleached to remove colouring 
matter (carotene or chlorophyll pigments) present 
in the oil. Bleaching is carried out with the help of 
an adsorbent such as clay or carbon. This step also 
results in the removal of desirable components 
such as tocopherols and carotenoids. 

After this, the oil is deodorised, which involves 
subjecting the oil to steam and high pressure 
under a vacuum. The oil that is obtained is called 
refined oil, and is devoid of colour and odour. This 
refined oil can be used as a raw material to produce 
margarines or fat spreads. Margarine is a water-
in-oil emulsion, manufactured by the process of 

What kind of technology is 
involved with Fat and Oil 
Fortification?

hydrogenation which is carried out in the presence 
of a catalyst such as nickel. It also makes use of 
other ingredients like surfactants, flavours, colours 
and vitamins. 

The fortification of fats and oils can be carried out 
by using fat-soluble vitamins, which can be added 
individually in the form of single vitamins or in 
the form of a multi-vitamin oily-liquid blend. 
The addition of these vitamins needs to be done 
after the final refining step of deodorisation so as 
to minimize the loss of the vitamins due to heat. 
Along with the vitamins, other antioxidants (BHA, 
BHT, ascorbyl palmitate, etc.) may also be added, 
as per the governmental regulations governing that 
region. The dosing of these micro-ingredients into 
the oil can be done in the same way as the dosing 
technology used for the addition of antioxidants, 
which is routinely carried out in oil refineries. In 
order to ensure uniform mixing of these vitamins 
in the oil, the intended amount of vitamins to be 
added is measured and added to a small portion of 
warm oil (400C - 500C), which is then added to the 
bulk of the oil prior to homogenisation.



The micronutrients used to fortify fats and oils are 
generally found to be stable. However, the stability of 
the vitamins used to nutrify fats and oils is dependent 
on many factors, including the quality of the refined 
oil. If the oil is partially oxidised, it will result in the 
oxidation of the vitamins added to the oil. The oil also 
needs to be packed in opaque airtight containers, and 
the empty space in the container should be filled with 
an inert gas such as nitrogen. This prevents the oil 
from oxidation that may be caused due to exposure to 
air and light. 

Further, antioxidants need to be added to increase 
the shelf life and prevent the oil from turning 
rancid. These antioxidants will also protect the 
vitamins, thereby providing further stability to the 
micronutrients used in fortification. In order to 
account for minor processing losses, the appropriate 
overages are also taken into consideration. However, 
one should know that the repeated use of these fats 
or oils in the frying of food will affect the stability of 
these vitamins.

Do the micronutrients 
remain stable?

Hexagon Nutrition optimally satisfies the manufacturers 
need to develop fats and oils that target specific markets 
and consumer groups. We customise premixes as per 
the specifications provided by our clients to ensure the 
provision of health benefits and sensory appeal using a 
combination of the following ingredients:
•	 Vitamin A - Palmitate
•	 Vitamin D - Cholecalciferol/Ergocalciferol
•	 Vitamin E - Tocopherol Acetate

Which premixes are 
available?
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