
Dairy
Fortification



Milk is an important food for people all over the 
globe across demographic groups. Milk and milk 
products are widely recognised as important 
sources of less commonly-found nutrients such as 
vitamin D, calcium, magnesium and potassium. 
The most important contributions of milk are 
calcium and dietary proteins. The amount of 
calcium in milk is not readily obtainable from 
other foods. Dietary proteins have a high content 
of certain essential amino acids, vitamin A and 
riboflavin. 

Milk is the most important of the protective foods 
from the standpoint of improving the quality 
of the diet. In 2010, the world’s dairy farms 
produced over 710 million tons of milk. Milk is a 
key contributor to improving nutrition and food 
security, particularly in developing countries. 
Improvements in dairy technology and milk 
quality may offer the most promise when it comes 
to reducing poverty and malnutrition in the world.

Milk and other dairy products are a part of 
the daily diet in almost all countries, as milk 
inherently provides substantial levels of key 
nutrients for consumers. Even though young 
children may be picky eaters with limited diets, 
they often drink milk throughout their growth 
and development stages. Adults and young 
adults often enjoy ice cream, yoghurt, cheeses 
and other dairy products in the face of limiting 
caloric intake or consuming unbalanced diets. 
Many women also have definite patterns of dairy 
product consumption to prevent osteoporosis or 
to aid in the bearing of children. This is why dairy 
products are one of the best delivery vehicles for 
fortification.

Introduction Why should you consider 
Dairy Fortification?



Milk and dairy foods have been fortified with several nutrients in an attempt to meet the 
dietary deficits of multiple target groups. Nutrients included in the fortification of dairy 
products should be evaluated for safety, stability, bioavailability and performance. The dairy 
industry has been adding vitamin D3 to milk and other milk products since 1932. In 1940s, 
the dairy industry also began fortifying milk with vitamin A, which is required for normal 
vision, growth and development. 

The three most common sources of vitamin A used for dairy fortification are vitamin 
A acetate, vitamin A palmitate and beta carotene. Many food scientists have developed 
iron-fortified milk and other dairy products such as soft cheeses, yoghurts and skim milk 
powder to fulfil the promise of a complete, nutritious food. The addition of ascorbic acid to 
milk improves the net iron absorption by up to 10%, making milk a suitable vehicle for a 
fortification program. 

As dairy products are the most important source of calcium in the diet, they have been and 
still are an ideal food to be fortified with extra calcium to provide larger amounts in a single 
serving. The fortification of milk with vitamin E could also have a major public health impact 
as it aides in the prevention of cardiovascular ailments and certain forms of cancer. Milk 
can also be fortified with folic acid, which can be targeted to prevent neural tube defects 
during early pregnancy. The addition of vitamins to other dairy products such as yoghurt and 
ice-cream has been practiced, and the enrichment of cheese with iodine through the use of 
iodised salt has been approved in Germany.

Which nutrients should you choose 
for Dairy Fortification?



Since milk is an oil-in-water emulsion, the vitamin 
fortification of fluid milk can be accomplished 
by the addition of vitamins in their oily or water-
dispersible forms. The water-dispersible forms of 
fat-soluble vitamins A and D have been found to be 
well-suited for use in the fortification of fluid whole 
or skim milk and spray-dried skim milk. They are 
readily dispersible in fluid milks to provide a stable 
and bio-available source of fat-soluble vitamins, 
and are compatible with spray-dried skim milk with 
no undesirable taste either. The water-dispersible 
vitamins can be added as is to fluid whole or skim 
milk, and dispersed therein by stirring. 

Alternatively, the products can be dispersed in a 
liquid vehicle in concentrated form and as a liquid 
concentrate added to the fluid milk. In the case 
of spray-dried skim milk, the vitamin-containing 
composition can be united with the skim milk by 
tumbling, and then the mixture can be dispersed in a 
suitable liquid. 

Vitamins can be added at many different points in 
the processing system, including the pasteurising 
vat, the High Temperature Short Time constant level 
tank, or on a continuous basis into the pipeline after 
standardisation and prior to pasteurisation. Batch 
addition and addition with metering pumps can 
both be used. The batch procedure requires accurate 
measurement of the volume of milk to be fortified, 
accurate measurement of the vitamin concentrate, 
and proper mixing. 

What kind of technology 
is involved in Dairy 
Fortification?

Vitamin A and D are fat-soluble and will gradually 
become more concentrated in the fat portion of the 
milk. If vitamins are added in the proper amount 
before separation and standardisation, and the 
product is separated and standardised, then the low-
fat product will tend to be under-fortified and the 
high-fat product will be over-fortified. Water-soluble 
vitamin concentrates can minimise this problem if 
vitamins are added before separation. 

A metered injection of the proper vitamins is 
used at a point after standardisation and before 
pasteurisation. A check-valve is recommended 
to prevent milk from contaminating the vitamin 
concentrate. Separate pumps, tubing and check-
valves are recommended when multiple types 
of vitamin concentrates are injected. Pumps 
should be calibrated based on the flow rate of 
the pasteurisation system. Vitamin concentrates 
should be stored and held in accordance with the 
manufacturer’s recommendations for maximum 
shelf life. 

The fortification of powdered milk can be achieved 
by the addition of dry vitamin preparations to 
the milk powder, as well as by vitamin addition 
to the liquid milk just prior to spray drying. As 
with other dry products, effective mixing has been 
best achieved in two steps: the initial dilution of 
the vitamin mixture with a suitable quantity of 
milk powder, followed by mixing into the bulk. 
Consideration of particle size and density are 
important to prevent separation of the components 
on storage.



The key to successful fortification is to understand the stability of a particular micronutrient 
under processing and storage parameters. Vitamin D3 is the preferred form of food fortification 
and is very stable in homogenised whole milk. It is not affected by pasteurisation or other 
processing procedures. 

Many iron compounds have been assessed in the fortification of pasteurised whole milk. At 
pasteurisation temperatures below 790C, lipolytic rancidity developed; but these problems were 
greatly reduced by increasing the pasteurisation temperature to 810C. De-aeration of the milk 
prior to the addition of iron compounds was also found to reduce flavour problems. Ferrous 
sulphate is known to have high bioavailability. In the iron fortification of powdered non-fat dry 
milk, ferrous sulphate at a level of 10 ppm was found to be stable for a period of 12 months. 

The subjection of milk to the usual heat treatment and storage techniques can destroy the 
micronutrients added to milk. To compensate for these losses, an appropriate overage of each 
micronutrient must be added during fortification. Calcium fortificant preparations including 
stabilisers and emulsifiers have been used for this purpose, to maintain calcium in suspension 
so as to improve mouthfeel and appearance of products. Contrary to other salts, tricalcium 
citrate is more soluble at low temperatures, which can be an advantage for cold and hot food 
processing. Tricalcium citrate is considered to be a very neutral-tasting salt as masking agents 
are not necessary. 

In case of ice-cream, there are no technological difficulties to overcome. The unit operation used 
in the manufacture of ice-cream is not highly destructive to vitamins. Vitamins are added in 
dry form to the mix. Since whipping and consequent aeration of the mix is carried out around 
freezing temperature, the oxidative losses of vitamins are minimal. 

In the production of yoghurt, the low pH conditions render it unsuitable as a carrier for vitamins 
such as vitamin A. The water-soluble B-vitamins are best used in a coated form, protected for 
odour and flavour considerations. When vitamins are added to the yoghurt by addition to the 
base, some vitamin loss can occur through metabolism by fermentation microorganisms.

Do the micronutrients remain stable?



Hexagon Nutrition optimally satisfies manufacturers’ need to develop milk and milk 
products 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 - as Acetate or Palmitate
•	 Vitamin B2 - Riboflavin
•	 Vitamin B3 - Niacinamide
•	 Vitamin B6 - Pyridoxine HCI
•	 Vitamin B9 - Folic Acid
•	 Vitamin B5 - Calcium D Pantothenate
•	 Vitamin B12 - Cyanocobalamine
•	 Biotin
•	 Vitamin C - Ascorbic Acid
•	 Vitamin D - Cholecalciferol / Ergocalciferol
•	 Vitamin E - Vitamin E Acetate
•	 Vitamin K - Phylloquinone
•	 lodine - as Potassium lodide or Potassium Iodate
•	 Zinc - Zinc  Oxide / Zinc Sulphate / Zinc Gluconate
•	 Magnesium - Magnesium Sulphate / Magnesium Oxide / Magnesium Gluconate
•	 Calcium - Micronized Tri Calcium Phosphate / Calcium Lactate / Calcium Gluconate
•	 Phosphorus - Micronized Tri Calcium Phosphate / Mono Potassium Phosphate
•	 Iron - Ferric Sodium EDTA (NaFeEDTA) / Ferric Pyrophosphate / Ferrous Gluconate 
•	 L - Taurine
•	 Choline

Which premixes are available?
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