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Introduction 

 

Micronutrient deficiency affects millions of 

people in the world in both developing and 

developed countries, causing considerable negative 

impact on individual well-being, social welfare and 

economic productivity (Nikooyeh & Neyestani, 

2017). The proposed strategies to overcome this 

problem include change in the dietary lifestyle, 

dietary supplementation and enrichment of food 

(Ocak and Rajendram, 2013). Among food products 

that can be used as vehicles for mineral enrichment, 

milk and dairy products have been intensively 

studied. Their unique composition with the mixture 

of fat and aqueous phase makes it an ideal vehicle 

for different types of fortificants/nutrients (Nikooyeh 

& Neyestani, 2017). This review will provide 

overview of the advantages of using milk as a 

delivery vehicle for mineral enrichment, the most 

commonly added minerals for improving nutritional 

quality of milk and some technological aspects of 

the process of milk enrichment. 

 

Milk-based micronutrient supplementation     

 
Milk and dairy products are important source of 

dietary minerals, particularly calcium and 

magnesium, but they also contain trace amounts of 

iodine, selenium, iron and zinc.  

Milk is the best natural source of calcium. 

Calcium exists in a colloidal form as caseinate-

phosphate complex, readily released during 

digestion in vivo, hence its potential bioavailability 

is high. Therefore, milk has been commonly used as 

a vehicle for additional calcium delivery (Singh et 

al., 2007).  Magnesium in milk and dairy products is 

a major contributor to dietary intake of magnesium. 

Milk and dairy products are, in fact, one of the main 

dietary sources of magnesium particularly for 

children, contributing approximately 10–30% of the 

total magnesium intake (EFSA, 2015). With better 

understanding of magnesium in the dairy system, 

there is potential for milk and dairy products to be 

developed to deliver increased levels of bioavailable 

magnesium, as well as calcium (Oh & Deeth, 2017).  

Milk and dairy products represent poor sources of 

selenium, and some studies have investigated the 

fortification of milk with selenium. Alzate et al. 

(2010) reported that fermentation of Se-enriched 

milk is an interesting strategy to improve human 

intake of several organic compound of selenium. 

Zinc is one of the essential minerals found in milk. 

Studies dealing with enrichment of milk with zinc 

are scarce in literature. A study of Zn enrichment at 

the levels of milk consumed by adolescent girls 

affected positively the intake and absorption of Zn. 

Therefore, to meet the physiological requirements 

and to ensure adequate Zn status, the consumption of 
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enriched milk for more than 27 days can be 

recommended (Mendez et al., 2012). Iron deficiency 

comes from diverse origins but is mainly related to 

the low availability of iron in food products. Iron 

fortification of foodstuffs remains the cheapest way 

to avoid iron deficiency and insure the daily intake 

over a long period. An advantage of using milk and 

dairy products as a vehicle for iron 

fortification/enrichment is the relatively high 

bioavailability (Gupta et al., 2015). Iodine is 

naturally present in small levels in milk. However, 

milk is one of the largest sources of dietary iodine. 

There are several studies that emphasize the 

beneficial effect of consuming iodine-fortified milk. 

It seems that iodine fortified milk, in addition to 

iodized salt, can be considered a good dietary source 

to ensure iodine sufficiency especially during the 

lactation period (Bouga et al., 2018).  

The enrichment of milk, a process where 

minerals in the form of salts are added to milk, is 

dependent on several factors such as the nutritional 

requirements of the intended target population, the 

effect of the added micronutrients on the functional 

or sensory characteristics of milk and the stability of 

the added micronutrients during processing and 

storage of milk (Ocak and Rajendram, 2013). The 

most common problem related to this process is the 

development of unacceptable changes in the 

sensorial properties such as off-flavors, bad taste as 

well as loss in vitamin C which is the case when iron 

salts are added to milk. The development of novel, 

advanced techniques such as micro/nanotechnology 

will bring revolutionary changes in the process of 

milk enrichment. Encapsulated ingredients have a 

superior performance, such as successful delivery of 

ingredients into foods, and a potential for enhancing 

bioavailability of bioactive components. Up to date, 

microencapsulation has been used to deliver food 

ingredients and bioactive compounds and can be 

used as a suitable mode of delivery of minerals in 

dairy products (Kwak et al., 2014).  

 

Conclusion 

 

Current micronutrient interventions in the field 

of public health aim at adding the lacking minerals 

to people’s diets (either by directly fortifying food or 

in the form of supplements). The development in 

modern technologies in future will improve the 

process of mineral enrichment resulting in “modern 

mineral enriched milk” in order to address 

consumer’s nutritional requirements. 
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