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Executive summary and 
recommendations 

In recent years there has been a proliferation in the production and marketing of fortified 

milks for children over the age of 1 year around the world. Despite almost universal 

recommendations that children from the age of 1 year should have the majority of their 

nutrients from a diverse local diet, alongside continued breastfeeding or consumption of 

whole (full-fat) animal milk, these products have created a new market, frequently exploiting 

parental concerns about child nutrition. 

 

This report summarises some of the key issues relating to fortified milks but can only 

scratch the surface of what is a large and complex topic, and one which will have varying 

consequences in different areas of the world. Ultimately the marketing of fortified milks by 

the same companies that produce infant formula allows brand extension and undermines 

breastfeeding by suggesting that a product that offers the same or similar benefits as breast 

milk can be created. The rationale for the addition of many ingredients to infant formula is 

weak, but there is even less evidence that adding similar ingredients and other untested 

novel ingredients into fortified milk for older children will offer any benefit at all. Fortified 

milks are in fact likely to undermine good nutrition in young children, since they are almost 

universally high in sugar, many are flavoured and, as we demonstrate in this report, intakes 

of sugar, fat and calories from these milks could promote overweight and obesity, oral ill-

health and later chronic disease in children.  

 

There are also question marks over the voluntary liberal fortification of foods and drinks, 

and the idea that ‘more is better’ for nutrients when there is no diagnosed low status is 

simply not true. We believe it is unethical for companies to market products making 

unsubstantiated claims about child health, development and educational success without 

evidence to support this, particularly since these products are expensive and could 

unbalance the budget of poorer families, causing further nutritional harm to other family 

members. 

 

Food and drink are big business globally and there has been a significant rise in the 

number of fortified food and drink products as manufacturers take advantage of voluntary 

food fortification regulations to develop products which offer them a niche in the market or a 

brand advantage. Unregulated nutrition and health claims allow powerful marketing 

opportunities for big business, and confusion over the need for additional nutrients in some 

parts of the world where there is malnutrition is driving international agencies to promote 

food fortification, with little clarity over where and when this is evidence-based and useful.  
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Recommendations 
 

1 WHO and other international agencies should make clear recommendations about how 

families can ensure good nutrition for their children using local diverse foods and 

without the need for processed fortified milk products. 

 

2 National infant feeding guidelines should include the statement ‘Fortified milks are not 

necessary in the diets of healthy children over 1 year of age.’ 

 

3 International, regional and national agencies who regulate on food and drink 

composition should introduce nutritional standards for fortified milks for children. Novel 

ingredients should not be permitted unless they are pre-authorised following a 

systematic and independent review of the evidence. 

 

4 All manufacturers should remove untested novel ingredients from fortified milks, reduce 

the level of added sugars to match those in whole animal milk, remove flavourings and 

colourings, and ensure the fat content matches local public health guidance for child 

nutrition.  

 

5 All fortified milks should clearly show the amount of added sugar and other nutrients 

they contain per 100ml of milk as consumed, and clearly label whether they are 

suitable for vegetarians or for those who choose halal products.  

 

6 Following the recommendations of the World Health Assembly1, health or nutrition 

claims should not be used on fortified milks for young children unless specifically 

permitted.  Any approval of a claim should follow careful systematic and independent 

review of benefit and risk by international, regional and national regulators.    

 

7 Fortified milks for older children should not share any branding with formulas designed 

for children aged under 1 year or carry any idealised text or images (for example, 

pictures of babies and children). In addition, national regulations should enforce the 

need for clear differences in the packaging design of fortified milks for older children 

and infant formula, and ensure clear warning labels prevent parents and carers giving 

inappropriate fortified milks to infants. 

 

8 Before allowing fortified milks onto the market, regulators should conduct nutritional 

surveys to establish the extent of micronutrient deficiency in the targeted population.  

 

9 Regulators and health authorities should also assess the potential impact and harm 

associated with the high amounts and unusual combinations of nutrients that might be 

consumed when a variety of fortified foods and drinks and supplements is consumed. It 

is particularly important to consider this in children and in pregnancy.  

 
10 National regulators should not permit  advertising and marketing of fortified milks for 

children over the age of 1 year because this will undermine public health strategies for 
that age group.  

 

                                                      
1  WHA Resolution 63.23 (2010) calls on Member States to “end inappropriate promotion of food for infants and young 

children and to ensure that nutrition and health claims shall not be permitted for foods for infants and young children, 
except where specifically provided for, in relevant Codex Alimentarius standards or national legislation.” 
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1  Introduction 

1.1 Why have we written this report? 
 

This report considers the composition of fortified milk drinks sold for consumption by 

children over the age of 1 year. It considers milk internationally, and reviews the ingredients 

added to these products, and their usefulness in the diets of children and considers whether 

there is evidence for some of the claims made. In the first year of life it is generally 

recommended that infants are breastfed throughout, with complementary foods introduced 

from about 6 months of age and with babies breastfed for as long as the mother wishes to 

do so. Infants who are not breastfed should be given a suitable infant formula during the 

first year. The aim during the second six months of life is to introduce infants to a wide 

range of foods from a diverse local diet, in increasing volume, so that by 1 year of age they 

receive the majority of their nutrients from food rather than milk. From the age of 1 year, in 

countries where there is a history and culture of consuming dairy products, it is therefore 

typically recommended that, where mothers no longer wish to breastfeed, whole cows’ milk 

(or goats’, sheep or buffalo milk) or an appropriate unsweetened calcium-fortified soya milk, 

is given as the main milk drink. In some areas of the world where dairy products are not 

habitually consumed, local diverse diets which contain a variety of animal and vegetable 

foods can provide sufficient nutrition for children over 1 year of age, but continued 

breastfeeding is also an important part of child nutrition culture in many areas and should 

be vigorously supported.  

 

In recent years there has been an increasing trend towards the formulation of fortified milks 

for children in the second year of life and beyond. Milks are marketed as making up 

nutritional shortfalls in the diet of children and make claims that these products can improve 

educational attainment, immune function, sporting prowess or all-round health and well-

being. There is a strong implication that taking nutrients out of foods where they are 

naturally found, and putting them back into milk, means that they are as effective as they 

may have been shown to be in a mixed diet. There is also a widespread belief that ‘more of 

any nutrient is good’. These ideas are not borne out by research and there is increasing 

concern about the liberal and unregulated use of added nutrients in the diet. As Mark 

Lawrence notes in his book on Food Fortification (Lawrence, 2013), the health implications 

of these novel nutrient exposures are uncertain. He quotes Jacobs and colleagues (Jacobs 

et al, 2012): 

 

“The biologic systems involved in nutrition and disease are complex and not completely 

understood. We do know, however, that the human body did not evolve in the presence of a 

fortified food supply.” 

 

Confusion over fortification of foods and drinks stems from the success of some national 

and international policies which have been able to raise the intake of a particular nutrient 

across a population relatively rapidly – for example, in the case of iodisation of salt.  
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However, there is an enormous difference between mandatory fortification of foods or 

drinks managed and debated by public health agencies, and voluntary fortification which is 

unregulated. It is therefore not surprising that many health professionals may be confused 

about the usefulness of fortified foods and drinks and by claims made, and can become 

unwitting partners with industry in the promotion of some foods and drinks. Those who 

regulate marketing and advertising of foods and drinks may also be unaware of how claims 

break current codes of good practice, or the lack of evidence for many of the claims made.  

 

Fortified milks are a particular concern for a number of reasons. They are aimed at children 

who are still growing and developing, who will have specific nutrient needs and for whom 

cocktails of ingredients and added nutrients may have particular but not fully understood 

consequences. There are implications for both the nutritional status of the toddler as well as 

for the rest of the family if expensive fortified products are purchased which reduce the 

amount of money available for buying food. Families with limited income may see 

educational attainment of a child as the ‘way out’ of poverty for the whole family, and be 

tempted by products which appear to guarantee future academic success despite their high 

cost.  

 

Currently there is no independent source of information that outlines what some of these 

fortified milks contain and which critically reviews their usefulness. As the market increases 

in size exponentially, and novel ingredients are frequently used without any discretion, it is 

important that national health agencies have information available to help them make 

evidence-based decisions about how these products are marketed and regulated.  

  
 

Breastfeeding 
 
This report considers the composition of artificial milk products for infants and children. 

Breastfeeding is, however, the normal way to feed an infant and all parents should be 

strongly supported to breastfeed their baby exclusively for the first 6 months of life and 

alongside appropriate complementary foods for as long as they wish to do so. 

Breastfeeding protects the health of the baby and the mother in the short and long term and 

all health professionals and health policy makers should prioritise breastfeeding support in 

order to improve public health and reduce health inequalities. For sources of information 

and support about breastfeeding, see page 75. 
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1.2 What does this report contain? 
 

This report provides information on fortified milks marketed for children over the age of 1 

year, available internationally.  

 

The report provides: 

 

 background information about the fortified milk market and the role of fortified 

products in the diets of children  

 

 information about the ingredients used in fortified milks and any evidence for their 

usefulness, and 

 

 information on the composition of a range of fortified milks available worldwide, 

compared with cows’ milk. 

 

 

 

1.3 Who is this report for? 
 

We hope this report will be a starting point for greater local, national and international 

debate about fortified milks in the diet of children. The report is aimed at: 

 

 Individuals or groups responsible for ensuring that families are given the best 

possible advice about how to feed their children. This includes paediatricians, 

medical practitioners, midwives, health visitors, dietitians, early years workers, 

family support workers, teachers and volunteers. 

 

 Policy makers nationally and internationally as well as those responsible for 

ensuring a safe and appropriate food supply for all. 

 

 Campaigners, journalists and others who want to highlight the importance of clear 

and objective information about fortified milks and who work to ensure that families 

are given clear and objective information about eating well. 
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2 Background 

2.1 Fortification of foods and drinks 
 

“Fortification or enrichment means the addition of one or more essential nutrients to a 

food whether or not it is normally contained in the food for the purpose of preventing or 

correcting a demonstrated deficiency of one or more nutrients in the population or specific 

population groups." (Codex Alimentarius Commission, 1991)  

 

The definition of fortification by the Codex Alimentarius Commission given above suggests 

that nutrients are added to ‘prevent or correct a demonstrated deficiency of one or more 

nutrients’. In the 21st century, however, fortified foods and drinks are frequently consumed 

by those for whom there is no demonstrated deficiency and the rationale for inclusion of 

fortificants in many foods and drinks is unclear.  

 

It must be possible to obtain all the energy and nutrients needed in a varied diet in the 

majority of cases; otherwise human populations would have been unable to thrive. There 

are some cases where populations have moved to or settled in areas where a particular 

nutrient or nutrients may be in naturally short supply in an otherwise adequate diet – for 

example, in the case of iodine deficiency. Frequently, however, poor diet is associated with 

poor choices and limited access (often due to poverty), rather than inadequate availability of 

a good diet. In many parts of the world the diet is inadequate for many people and some 

population groups are malnourished, and in those cases no-one would deny the need for 

care and attention to be paid to how local diets can be supported to improve the nutritional 

status of those individuals at risk. However, care must be taken that there is clarity when 

discussing nutritional adequacy and the need for fortification or supplementation, since 

there are many complex issues involved in different parts of the world and there is a 

significant difference between correcting a demonstrated deficiency and providing more of a 

nutrient to someone whose nutritional status is unknown.  

 

The justification for fortification of food and drink is frequently based on the results of dietary 

surveys that show actual nutrient intakes for some population groups or individuals falling 

below current dietary reference cut-off points, and this is then used as evidence that diets 

require the addition of fortificants. It is important to remember, however, that the safest and 

most cost-effective way of ensuring good nutritional health for most populations is through a 

varied diet made up of significant amounts of cereal and vegetable foods and moderate 

amounts of animal foods (if consumed) alongside a healthy lifestyle and sufficient exposure 

to sunlight.  
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2.1.1 Is food fortification safe? 

 

The mandatory addition of some specific micronutrients to the diet for populations is 

common around the world: for example, iodine in salt, vitamin A to fat spreads, calcium and 

B vitamins to white flour, and vitamin D to milk. This nutrition policy is designed as a 

population safety net, and where this is the case, there will have been extensive public 

health discussion to ensure that any fortificants are safe and that the case for their addition 

has been fully justified. The addition of some nutrients to foods has been in place for over 

70 years in some areas of the world, but other fortificants are a newer addition and it is 

generally agreed that the modern food supply represents a significant departure from the 

dietary intakes that humans were exposed to for most of their recorded history. Further 

detailed information on policy and debate around mandatory food fortification and the public 

health consequences can be found in Mark Lawrence’s book Food Fortification (Lawrence, 

2013).  

 

Voluntary fortification of foods and drinks has been suggested to be misaligned with the 

nutritional needs of the population because it is not rooted in an assessment of current 

nutrient intake patterns (Sacco and Tarasuk, 2009). Voluntary fortification can lead to safe 

upper levels of consumption being exceeded for some nutrients, particularly for those in 

younger age groups. A recent study among children in the USA has suggested that intakes 

of zinc, retinol, folic acid, selenium and copper from voluntary fortification were associated 

with a greater risk of intakes above safe upper levels (Sacco et al, 2013). The authors 

suggest that: 

 

“ … high nutrient exposures associated with voluntary food fortification in some population 

groups suggest a need for more careful weighing of the risks and benefits of uncontrolled 

fortification …” (Sacco et al, 2013). 

 

There are particular concerns about voluntary fortification in areas where there may also be 

mandatory fortification – for example, in the case of folic acid in flour. As David Smith 

commented in the American Journal of Nutrition in 2010:  

 

“If fortification of flour has raised the baseline amount of intake such that children might be 

harmed (as high concentrations of folate, and possibly exposure to unmetabolized folic 

acid, might influence brain development adversely), then we may need to reconsider 

voluntary fortification of RTE [ready-to-eat] cereals and/or the use of folic acid-containing 

supplements in children.” (Smith, 2010). 

 

Most countries do not allow the addition of additional nutrients to unprocessed foods and 

so, ironically, these additional nutrients are typically added to foods which may in fact be 

associated with a less than optimum diet. It has been suggested that adding additional 

nutrients to many processed foods and drinks reinforces their consumption so that 

voluntary fortification might function to discourage healthier eating patterns (Sacco and 

Tarasuk, 2011). This fundamental global shift from unprocessed foods to packaged, 

processed and heavily marketed foods and drinks has been widely documented as part of 

discussions on the nutrition transition (Popkin, 2001). It is suggested that liberal fortification 

of foods and drinks distorts people’s concept of nutritious food and may encourage 

unhealthier dietary patterns, with fortification practices driving consumption towards an 

unhealthy diet (Meltzer et al, 2002).  
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There is no doubt that, where there are established deficiencies in a population, carefully 

planned and monitored programmes to offer vulnerable children fortified milk products can 

be successful in treating micronutrient deficiency in young children (Sazawal et al, 2007). 

However, in a recent systematic review of the effects of micronutrient-fortified milk and 

cereal foods for infants and young children, the authors concluded that, whilst these foods 

can be an effective option to reduce some, but not all, micronutrient insufficiencies in 

developing countries, the evidence for any functional health outcomes (for example, weight 

gain or less disease) remains scarce and inconclusive (Eichler et al, 2012).  

 

Micronutrients have important specific roles to play in human health, and insufficiency is 

related to specific disease states and morbidities. However, micronutrients are not benign 

substances that can be added ad libitum to the diet, and for many we have upper safety 

levels where it is known that there are adverse health outcomes for excessive intake. 

Interactions between nutrients can also have a number of impacts if intakes of one are 

excessive. For example, retinol can be an antagonist to vitamin D and vice versa; calcium 

and magnesium interact in terms of absorption and transport; iron may inhibit manganese, 

zinc, copper and selenium absorption; copper inhibits zinc absorption; and zinc inhibits iron 

and copper absorption (Meltzer et al, 2002).  
 

There is some evidence that excessive iron intakes among iron-replete children, for 

example, may result in a reduced uptake of other trace metals including copper, and 

oxidation of lipids, due to the pro-oxidant effects of excess iron (Aggett et al, 2002). A 

recent large study from Chile which looked at the impact of iron-fortified formula in infants 

aged 6-12 months on a range of cognitive and learning outcomes at 10 years of age, 

showed that iron-replete infants given iron-fortified formula did significantly less well in 

terms of long-term development than similar infants given low-iron formula, or iron-deficient 

infants given high-iron formula (Lozoff et al, 2012). Negative health effects of infants 

consuming iron-fortified formulas have also been reported elsewhere (Singhal et al, 2000). 

A study in Finland looking at the liberal fortification of foods with calcium concluded that 

unregulated fortification could increase intakes in the highest consumers to levels which 

have potentially harmful health effects (Suojanen et al, 2002). Accidental high intakes of 

vitamins through fortified products have occurred – for example, an outbreak of 

hypervitaminosis D was associated with the overfortification of milk from a home delivery 

dairy in the USA in the 1980s (Blank et al, 1995).  

 
In a risk analysis applied to food fortificants in the diet, Meltzer et al (2002) concluded that 

some nutrients present a particular risk to population health as the size of the interval 

between the recommended intake and the upper safety level of intake is small. It is 

suggested that a particularly small safety margin (less than five times between adequacy 

and safety) exists for retinol, vitamin D, niacin, folate and all minerals and that these should 

be treated as category A nutrients when it comes to risk of over-exposure. Category B 

nutrients with an intermediate safety margin are suggested as vitamin E, vitamin B6, vitamin 

B12 and vitamin C (Meltzer et al, 2002). Many of these nutrients are liberally added to 

fortified milks for children with little assessment on safety or how intakes of milk may relate 

to other fortified food and drink choices and dietary patterns. 
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2.2 Why do people think fortified foods and drinks are necessary in 
the diet? 
 
There are a number of common beliefs that may fuel interest from parents and carers in 

buying foods and drinks with added nutrients for their children. We have produced a simple 

summary of some of these ideas below, and hope that this will generate some discussion 

about how fortified foods and drinks are marketed. 

 

Belief set  

 

Marketing ideas and 

claims 

Is this true? 

“It is hard to ensure 

optimal nutrition for 

children through normal 

diets, particularly if 

children are fussy eaters.” 

“Picky children don’t always get 

the nutrients they need.” 

 

“Your child may be a fussy eater, 

leading to nutrition gaps in their 

diet.” 

 

“By giving your toddler a specially 

enriched milk rather than cow's 

milk, parents can have the peace 

of mind that their child is getting 

more of the nutrients they need. 

This is particularly helpful where 

your toddler has a small appetite 

for food or is a picky eater.” 
2
 

Parents understandably worry about whether their 

children get enough nutrients and may become 

particularly concerned when children go through fussy 

eating phases. Children can, however, obtain all the 

nutrients they need from a good mixed diet and parents 

and carers need clear and simple information on how to 

provide good food for children using food that is locally 

available and which can be eaten by the whole family. 

There is little evidence that periods of fussy eating have 

a serious detrimental impact on a child’s energy and 

nutrient intake. There is, however, evidence that 

children eat better when eating the same food as their 

parents, rather than special children’s foods or drinks 

(Skafida, 2013).
 

“Consuming nutrients 

added to foods is the 

same as consuming those 

naturally present in food.” 

“One serving provides as much 

vitamin A as half a cup of 

zucchini.”  

 

 

Epidemiological studies show clearly the health-

promoting aspects of diets rich in particular 

micronutrients from food sources but clinical trials of the 

same nutrients consumed outside food have largely 

failed to show these associations and some show an 

increased risk of ill-health.  

 

“Nutrient-fortified foods 

are natural and natural 

ingredients are safe.” 

“100% natural” (about a fortified 

juice drink) 

Often the micronutrients added to foods and drinks are 

synthetically produced. Different chemical variations of 

a single nutrient can affect both function and toxicity. 

Micronutrients used in fortified foods may contain forms 

of nutrients which have not been tested for efficacy or 

safety and structural differences in a chemical can 

change function. Sometimes marketing claims for 

certain artificially ‘improved’ nutrients are specifically 

based on it not being natural. For example, an altered 

(and patented) form of magnesium is “able to pass 

through the blood brain barrier more effectively than 

other magnesium forms”.
3
  

 

                                                      
2   http://www.babyexpert.com/toddler/food/what-toddlers-hate-eating/844.html  
3  http://www.magtein.com/  
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Belief set  

 

Marketing ideas and 

claims 

Is this true? 

“With nutrients, more is 

better.” 

 

 

“Contains the highest level of 

Calcium, DHA and Taurine among 

all Growing Up Milks” 
4
 

 

“Cows’ milk is a poor source of 

iron. Growing Up Milk contains 

forty times more iron than cows’ 

milk” 
5
 

Nutrients are essential to prevent deficiency, but 

benefits are not linear across a full range of intakes, 

and high intakes of some can be dangerous. For many 

nutrients, homeostatic mechanisms mean that intakes 

above a certain level are not related to nutrient status 

and do not lead to any enhanced health effects. For 

example, a recent Cochrane study of vitamin D 

supplementation found no improvements in bone 

density for healthy children with normal vitamin D levels 

(Winzenberg et al, 2010). 

 

There is increasing evidence that giving extra nutrients 

to those who are replete in that nutrient could damage 

health. A recent study of Chilean children found that 

infant formula highly fortified in iron can lead to adverse 

long-term effects in children who already have high iron 

levels (Lozoff et al, 2012). 

 

“High levels of nutrients 

prevent cancer and other 

chronic disease.” 

“anti-cancer” 

“Zinc, vitamins C and E help to 

protect cells from free radicals that 

may have escaped the natural 

processes of your child's body 

system.”
 

 

Many people think they can reduce cancer risk by 

taking supplements or beverages fortified with 

antioxidants, but evidence does not support this. At high 

doses the effect of micronutrients is unpredictable and 

can be harmful to health. Cancer charities such as the 

World Cancer Research Fund (WCRF) say clearly “For 

cancer prevention, don't use dietary supplements. To 

reduce your risk of cancer, choose a balanced diet with 

a variety of foods rather than taking supplements.” 

(World Cancer Research Fund, 2013) 

 

The European Food Safety Agency (EFSA) does not 

allow health claims based on the benefits of consuming 

added antioxidants to improve health and ageing 

(EFSA Panel on Dietetic Products, Nutrition and 

Allergies, 2010).
 

 

“Extra nutrients can 

improve immediate health 

and well-being.” 

“Immunity support” 

 

“ … replenishes and nourishes the 

body.” 

 

There is no evidence that added nutrients such as B 

vitamins and amino acids can impact on energy levels. 

A recent randomised control trial looking at whether 

breakfast cereal fortified with different levels of extra 

micronutrients impacted on immune function and upper 

respiratory tract infections in otherwise healthy 

Canadian children found no impact and the authors 

concluded that any claims about immune support were 

unfounded (Nieman et al, 2011).
 

                                                      
4  http://www.dumex.com.sg/our_products/mamil_holding#mg_step4 
5  http://growingupmilkinfo.com/what-is-growing-up-milk/iron/#sthash.ZXEPrD9L.dpuf 
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Belief set  

 

Marketing ideas and 

claims 

Is this true? 

“Extra nutrients can 

improve children’s athletic 

performance.” 

“ … delivers fluid and energy fast 

so I’m always on top of my game”
6
 

Children’s health organisations, such as the American 

Academy of Pediatrics, agree that children not only do 

not need sports drinks while exercising, but that these 

may be harmful due to high levels of caffeine and 

sugar. An extensive investigation by the British Medical 

Journal, which was televised in a Panaroma TV 

programme, concluded that there was a striking lack of 

evidence to support claims for enhanced performance 

or recovery.
6  

 

“Extra nutrients can 

improve children’s 

educational performance.” 

“ … energy drink twice a day to 

get your children exam ready” 

 

“ … will charge your children’s 

brain and improve their ability to 

retain what they learn” 

 

“Taurine, vitamins A, D and 

calcium in fresh milk … children 

will be able to study better with 

ease and become the smart future 

stars loved by everyone.” 

 

Omega 3 from fish oils has long been marketed as a 

supplement to enhance children’s brain development, 

despite the lack of high-quality evidence proving any 

causal link. This general ‘cognitive health’ category is 

now one of the largest growth categories in fortified 

foods and drinks. Child-oriented products are emerging 

(e.g. “designed as a calm-focus multivitamin to address 

the attention issues prevalent among school age 

children”).
7 

 

DHA and taurine are frequently included in fortified milk 

drinks marketed as offering improvements to children’s 

educational performance, despite there being no 

evidence to support this. 

 

                                                      
6  http://www.dailymail.co.uk/health/article-2175662/The-sports-drink-myth-They-dont-boost-energy-harmful.html 
7  http://newhope360.com/retailing/cognitive-health-next-big-category-supplements 
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2.3 Fortified milks 
 

Milk and dairy products in the diets of children are seen as pivotal to good nutrition and, 

where diets of young children have historically included dairy products, these provide a 

significant amount of energy and other nutrients (Westland and Crawley, 2012). However, 

in many areas of the world an indigenous diet is able to provide sufficient nutrition without 

the inclusion of dairy products and the addition of these foods may not necessarily improve 

the diet for all. We use the term ‘fortified milks’ in this report to describe all milk-based 

drinks where specific nutrients have been added in order to make claims for the product. 

The international market for fortified milk products for children aged 1 year and over is vast, 

and growing rapidly, as infant milk and dairy companies expand their product ranges. This 

is reflected in the quantity and diversity of products available. The majority of products are 

based on cows’ milk, but products based on goats’ milk, soya milk and yak milk are also 

available. Many of the milks available on the international market contain ingredients which 

have not yet been added to milks in the UK. However, as manufacturing companies strive 

to differentiate their products from competitors, there is a real possibility that some of these 

ingredients may become available in products on offer worldwide whilst no regulation exists 

to ensure a permitted list of ingredients.  

 

Milk production and consumption and the genes that allow for milk digestion throughout life 

are strongly variable across populations and historically only a minority of human 

populations valued milk as an important component of adult diets. By the early 21st century, 

however, milk consumption has become globally normative, despite the fact that many 

populations are gentically predisposed not to drink milk, and a spectacular rise in intake has 

been documented in countries such as China and India. Meanwhile, in developed countries, 

consumption has declined as soft drinks have replaced them in children’s diets. In India and 

China, milk has been positioned as a food with special qualities that enhance physical 

growth, well-being and performance, and milk products have been repackaged to make 

them transportable and convenient. Governments and international agencies have heavily 

invested in supporting powerful dairy industries, but the global rise in production has led to 

modern dairy industries using methods whose safety is unproven in some parts of the world 

(Palmer, 2011). 

 

2.4 The international dairy industry  
 

Global demand for dairy products is increasing, driven primarily by the developing 

economies of Asia, particularly China, India and Indonesia. Whilst global milk production is 

increasing at a rate of around 2% per year, there are regional differences between the rates 

of growth in supply and demand, leading to a net deficit or excess in domestic milk supply. 

As raw milk is bulky, heavy and spoils quickly, the majority of liquid milk and dairy products 

are traded and consumed locally. The most common internationally traded dairy products 

are whole milk powder (WMP), skimmed milk powder (SMP), cheese, whey and whey 

products, butter and butter oil. International trade in dairy products represents a small, but 

growing, proportion of the global milk supply and the volume traded is subject to the 

influences of fluctuating supply and demand, currency exchange rates, the economic 

climate, political and regulatory changes both nationally and internationally, and the 

strategies employed by dairy processing companies to exploit potential market 

opportunities. 
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It has been estimated that, in 2011, global milk production stood at about 730 million tonnes 

and was forecast to rise by about 2.7% to 750 million tonnes in 2012 (FAOSTAT, 2012). 

About 84% of the milk produced is cows’ milk with buffalo milk, goats’ milk, camel’s milk 

and sheep’s milk accounting for the balance. Whilst the USA is the single largest cows’ 

milk producing country in the world (see Table 1), India is the single largest milk-producing 

country in the world, although over half of the milk produced in India is buffalo milk which, 

along with cows’ milk produced there, is absorbed by the domestic market. The European 

Union (EU27) produces about a quarter of the world’s supply of cows’ milk. Within the EU, 

Germany, France and the UK are, respectively, the first, second, and third largest 

producers of cows’ milk (DairyCo, 2012). The top three Asian milk-producing countries of 

India, China and Pakistan accounted for about 16% of total global production (FAOSTAT, 

2012).  

 

Demand for dairy products is underpinned by their position as a premium food source of 

fats, proteins and micronutrients, as well as their versatility as a food ingredient. In 

countries where dairy products do not traditionally play a large part in the diet, the growth in 

demand can be explained by economic growth and the subsequent demographic changes it 

stimulates. With rising standards of living and increasing urbanisation, the growing middle 

class of health-conscious, well-educated consumers expects greater convenience, quality, 

variety and safety from the food supply and traditional shopping habits and diets are 

gradually eroded as the diet becomes more ‘westernised’. Westernisation of diets generally 

refers to the adoption of more energy-dense diets typical of American and European 

consumers. Furthermore, dairy products might be considered as aspirational, luxury food 

products, making them more attractive to upwardly-mobile consumers. 

 

TABLE 1  World ranking of main cows’ milk producing regions, 2010 

 

Country/region 2009 

(million tonnes) 

2010 

(million tonnes) 

Annual growth 

2009/2010 (%) 

European Union 

(EU27) 

146.2 147.3 + 0.75 

USA 85.9 87.5 + 1.9 

India 47.8 50.3 + 5.2 

China 35.5 36 + 1.4 

Russia 32.3 31.9 - 1.2 

Brazil 30 31.7 + 5.7 

New Zealand 15.6 17 + 9.0 

Pakistan 12 12.4 + 3.3 

Turkey 11.6 12.5 + 7.8 

Ukraine 11.4 11 - 3.5 

Mexico 10.5 10.7 + 1.9 

Argentina 10.4 10.5 + 1.0 

Source: FAOSTAT, 2012 

 

 

Despite the high rates of annual growth in milk production, many developing countries, 

particularly China, cannot keep pace with consumer demand. The current gap between 

supply and demand in China is not only a consequence of economic growth but also 

reflects the impact of the 2008 melamine crisis in China where domestic milk supplies were 
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contaminated by the addition of melamine. This crisis resulted in a loss of confidence in the 

domestic supply and prompted consumers to opt for well-recognised international products, 

particularly infant formula milks which were perceived to be a much safer and higher quality 

option. Whilst milk production in China diminished in the wake of the melamine crisis, 

investment in the dairy industry has increased and milk production is once again rising. The 

continuing gap between supply and demand in China and much of Asia is met by imports 

from New Zealand. Other regions which are major net importers of dairy products include 

Africa, the Middle East, South America, Russia and Japan. 

 

In many developed countries, the dairy situation is almost the reverse of that seen in 

developing countries. Consumers in Western Europe and parts of America have a long 

tradition of milk-drinking, and dairy products are an important part of the diet. The dairy 

market in New Zealand is unique in that New Zealand is more than 250% self-sufficient in 

milk and exports around 95% of the milk it produces, mainly in the form of whey powder, 

whole milk powder, skimmed milk powder and infant milk powders (Dairy Australia, 2012).  

The EU27 and the USA are also net exporters, but they export around 10% of their milk 

production. Other significant net exporters of dairy products include Australia, Belarus and 

Argentina. Overall, in 2011, about 51 million tonnes (approximately 7% of global production) 

of milk products were traded on the international market (excluding trade between EU 

members) (Food and Agriculture Organization, 2012). The trade flow was mainly from 

developed to developing countries. Given the demand for dairy products in developing 

countries, it not surprising that globally the dairy industry is gearing itself up to increase 

dairy production, and dairy processing companies are jostling to gain a foothold or 

strengthen their presence in developing markets.  

 

2.4.1 Global dairy processing companies 

 

Given the vast number of global dairy processing companies and the rate of change, it is 

difficult to accurately assess their market position. On the basis of turnover, Nestlé are the 

world’s largest dairy processing company with a turnover of $19.1 billion. However, 

according to International Farming Comparison Network (IFCN) in terms of milk processed, 

Fonterra New Zealand are top of the league table, followed by Dairy Farmers of America 

and Groupe Lactalis (Parmalat) (IFCN, 2012). Of the IFCN top 20 processing companies in 

2012, ten were companies based in Europe, six were based in the USA, and four were 

based elsewhere in the world. Half of these companies are cooperatives and half are 

private companies. Table 2 outlines the top 20 processors worldwide.  

 

The cost of milk production also varies worldwide, ranging from about $5 US per 100kg milk 

in extensive farming systems in Cameroon, to $100 US on an average-sized farm in 

Switzerland (IFCN, 2012). The average cost over all countries analysed was $45 US per 

100kg of milk. Costs of milk worldwide rose in 2011 as animal feed costs rose, and this 

trend is likely to continue.  

 

There are also increasing concerns in many parts of the world about the contribution of milk 

production to greenhouse gas emissions and this may have some impact on costs and 

production in the industry in future (Westland and Crawley, 2012). 
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TABLE 2 Top 20 global dairy processing companies, 2012  

 

Global 

ranking 

Company Country Location of main 

processing plant 

Market share % 

of world milk 

production 

1 
Fonterra Cooperative 

Group 

New Zealand International 
3.0 

2 
Dairy Farmers of 

America 

USA USA 
2.4 

3 
Groupe Lactalis 

(Parmalat) 

France International 
2.1 

4 Nestlé Switzerland The Netherlands 2.1 

5 Dean Foods USA USA 1.7 

6 
Arla Foods/MUH/Milk 

Link 

Denmark/Sweden Denmark, Sweden, 

Germany, UK 
1.7 

7 
Friesland/Campina The Netherlands The Netherlands/ 

Germany 
1.4 

8 Danone France International 1.1 

9 Kraft Foods USA International 1.1 

10 DMK Germany Germany 1.0 

11 
Saputo Inc. Canada/USA Canada/USA/ 

Argentina 
0.9 

12 Glanbia Group Ireland International 0.8 

13 Land O’Lakes Inc USA USA 0.8 

14 California Dairies USA USA 0.6 

15 
Unternehmensgruppe 

Theo Müller 

Germany International 
0.6 

16 Groupe Sodiaal France France 0.6 

17 
Mengniu Dairy 

Company 

China China 
0.6 

18 GCMMF (Amul) India India 0.6 

19 Yii Group China China 0.6 

20 Bongrain SA France International 0.5 

    Total = 24% 

Source: IFCN, 2012. 
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2.4.2 How has the dairy industry responded to the growth in demand for dairy 

products? 

 

In order to take advantage of anticipated growth in global demand for dairy products, the 

last few years have seen an acceleration of the ongoing process of company mergers and 

acquisitions and the creation of strategic alliances between companies involved in the dairy 

trade. This consolidation process increases the market power of companies and may 

provide them with well recognised brands and distribution channels, which can act as a 

springboard for them to launch their products into developing markets. Some of the most 

well publicised activity within the largest dairy companies in the last three years has 

included mergers between the German companies Nordmilch and Humana, the take-over 

of French company Entremont by Sodiaal, and the take-over of Parmalat Italy by Lactalis 

Italy.   

 

Global milk production increased by 2.5% to 749 million tonnes in 2011 with significant 

growth in South America (26%), Africa (22%) and Asia (13%), while the demand in Europe 

declined (IDF, 2012). World output for every dairy product was higher in 2011, with skim 

milk powder showing particularly high growth as a lower cost option to whole milk powder 

(as other cheaper fats can be added). The consumption of milk and other liquid dairy 

products (flavoured milk, drinking yoghurt, sweetened condensed milk, lactic acid drinks 

and infant milk) has been predicted to increase by 30% between 2010 and 2020 in all 

regions except for Western Europe (Tetrapak, 2012). The trends responsible for this 

transition have been suggested by Tetrapak to be linked to a decrease in the consumption 

of ‘loose’ (unpackaged) milk with a subsequent increase in the consumption of packaged 

milk, and wealthier consumers in developed markets switching from unprocessed to 

processed products promoting convenience, health and well-being  

 

As liquid milk products are bulky and transportation is expensive, producers and processors 

in expanding markets have a clear competitive advantage over off-shore companies. To 

take advantage of the opportunities for growth, international companies are expanding their 

production capacity within developing countries and many of the top international dairy 

producers and processors are establishing dairy farms, processing plants and research 

centres in India, China and Latin America. Fonterra, Mengniu, Yili and Bright Dairies have 

built, or are in the process of building, mega-farms in China to meet higher safety standards 

and acheive economies of scale. Much of this activity involves companies involved in the 

production of infant milks and fortified milk drinks for children. 

 

2.5 Marketing of fortified milks 
 
Despite the fact that fortified milks are considerably more expensive than cows’ milk, they 

are the fastest growing sector of the infant milk market and are being heavily advertised. In 

2010 this sector increased sales by 21.5% in the UK (Mintel, 2012) and it has been 

reported that in Indonesia, for example, there was a 9% growth in the growing-up milk 

market from 2010 to 2011, with the market worth $1.15 billion and growing-up milk 

representing the third most advertised product there (IRIN, 2013). Whilst it is not possible to 

increase the total number of infants having formula milk in many western countries, it is 

possible to increase the length of time that value-added products are used per child, and 

there is considerable worldwide interest in those countries with a strong dairy industry in 

future sales of value-added dairy products. 
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In many countries there may be restrictions on marketing of products that are considered to 

directly compete with breastfeeding in the first 6 months of life. However, there are unlikely 

to be restrictions on the marketing and advertising of milks for older infants and children, 

and it is possible to find numerous examples of fortified milk advertising in a range of media 

worldwide. The UK Advertising Standards Authority in 2011 found that TV adverts for Cow 

& Gate toddler milks were misleading consumers in terms of the amount of iron needed by 

toddlers and the use of milk to supply this (Advertising Standards Authority, 2011). Baby 

Milk Action in the UK provide ongoing evidence about how the ASA fails to protect babies 

and families in the UK from misleading marketing (Baby Milk Action, 2013). 

 

IBFAN regularly review the marketing of formula milks worldwide in their report Breaking 

the Rules: Stretching the Rules (IBFAN, 2010) and this report provides useful background 

information on how these products are marketed. IBFAN have suggested that growing-up 

milks and other fortified milk products marketed for young children are also promoted in 

ways that discourage continued breastfeeding: 

 
“Advertisements and leaflets claim the products contain wonderful properties to make 
children grow faster, stronger and more intelligent. The intelligence theme, in particular, 
strikes an emotional chord in parents who want their children to excel and who have the 
purchasing power to “invest” in the development of their children, not knowing that the 
“excellent properties” in these commercial products are a poor imitation of those found in 
breastmilk. The commercial hype on GUMs [growing-up milks] prevents parents from 
making informed choices.” (IBFAN, 2005) 
 

In the fortified milk market many of the milk names themselves suggest claims (for example 

‘Boost’, ‘Gain IQ plus’, ‘Future Star’) and many of the marketing campaigns focus on the 

role a fortified milk might play in a child’s growth and health, intelligence, future 

opportunities, sporting prowess or resistance to disease. Many milks have ‘shield’ style 

logos and names for some of the ingredients implying ‘defence’ against disease or special 

scientific value – for example, ‘Frisoshield’, ‘Dual Action’, ‘Resistensya Builders’, ‘Triple 

Protection Guard’, and ‘Early Shield’. Significant marketing claims can be found on almost 

all websites relating to growing-up milks, and increasingly on TV and web-based films and 

advertising, ‘mummy blogs’, Facebook and chat-based websites and displays and talks in 

public settings. Some web-based marketing examples are given below. 

 

Nestlé web-based marketing says: 

“Since milk is such an important part of your child's diet, specialised milk is a necessity 

not a luxury. So after your child turns one year old, make sure you provide him with 

specialised milk. This is a great way for you to know that your child is getting all the 

vitamins and minerals and other essential nutrients he needs. As well, specialised milk 

provides this in a way that's just right for his growing body's needs at each stage of 

development.” 

 

http://www.nestle-family.com/nutrition-for-all/english/Growingup-milk-a-necessity-or-a-luxury_737670.aspx 

[accessed 7 May 2013] 
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Danone Dumex All ‘n One milk makes claims beyond its status as a milk substitute: 

 

“Introducing new Dumex Mamil® All 'n One – a breakthrough total formula containing 30 

Nutritional Ingredients + 20 Essential Nutrients based on all 5 Key Food Groups! A unique 

formulation to help your child get the daily recommended intake of nutrients from Fruits & 

Vegetables, Carbohydrates, Dairy, Protein and Fats (DHA, ALA, AA) food groups.” 

 

http://www.dumex.com.my/our_products [accessed 7 May 2013] 

 

 

Bright Baby Star fortified milk suggests: 

 

“Growing bodies and minds need the essential fatty acids (DHA and ARA) that have been 

shown in clinical studies to support mental and visual development enabling your child grow 

strong and healthy. A pleasant, smooth and tasty vanilla flavor is a great addition to your 

child’s daily nutritional intake. School years are rapidly approaching, your child should be at 

their very best for the test, problem solving skills, and mental and physical growth demands 

that will present themselves.”  

 

http://www.brightbabystar.com/products/bright-baby-star-stage-three [accessed 7 May 2013] 

 

 

Mead Johnson Enfakid A+ website suggests: 
 
“After 3 years, your child's brain continues to grow & develop, converting experience into 
knowledge. Appropriate nutrition and stimulation of the child's senses are critical to his 
development, and lead to advanced cognitive abilities such as reasoning, inference and 
logic. This helps support your child's learning process. Adequate nutrition is also important 
for the proper development of a child.  A well-nourished child has better body resistance, 
therefore supports his learning potential.”  
 
http://www.meadjohnsonasia.com.my/products-services/enfa/enfakid-a-plus.aspx [accessed 7 May 2013] 
 

 
Some companies make claims for the benefits of growing-up milks without any reference to 
evidence to support this. For example, Fonterra say: 
 

“Why should I feed my child Anmum Growing Up milks rather than regular milk? 

 

Anmum is fortified with additional vitamins and nutrients, building on the natural goodness 

of milk to support your child’s growth. It contains vitamins A, C and E, zinc, iron and 

selenium which help protect children against sicknesses such as diarrhoea, anaemia, acute 

lower respiratory infection and pneumonia. Anmum also contains certain ‘brain’ nutrients, 

which have been shown to help support a child’s brain development and improve brain 

function including Gangliosides, Sialic acid and DHA.”  

 

http://www.fonterra.com/global/en/Our+Products/Our+Brands/Anmum [accessed 8 May 2013] 
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3 The composition of fortified 
milks  

 

The basic components of most infant and other milks, regardless of the format (powder or 

ready-to-drink), are water, proteins, fats, carbohydrates, vitamins and minerals. The major 

milk producers develop their own brands with a combination of each of these components. 

The majority of fortified milks start with a base of cows’ milk (skimmed or full-fat, liquid or 

powder, or using whey protein concentrates) with added lactose or other sugars and 

carbohydrates, vegetable and other oils, vitamins and minerals. Other milks may be based 

on soy protein from soya beans, with added vegetable and other oils and maltose, 

maltodextrins or glucose polymers. Additional components are then added for which a 

range of claims are frequently made and some of these ingredients are similar to those 

used in infant formula.  
 

A summary of the components of most infant formula and evidence relating to their efficacy 

in infants can be found in the regularly updated report Infant Milks in the UK (see 

www.firststepsnutrition.org).  

 

3.1 Legislation for fortified milks for children over 1 year 
 

The Codex Alimentarius Commission standard (Codex Alimentarius, 1987) for follow-up 

formula is used by many countries as the basis for their follow-up formula milk regulations 

and it is also the default standard for international trade in follow-up formula. The Codex 

standard defines follow-up formula as: 

 

“a food intended for use as a liquid part of the weaning diet for the infant from the 6th month 

on and for young children”, where infants are defined as “a person not more than 12 

months of age” and young children as “persons from the age of more than 12 months up to 

the age of three years.”   

 

The Codex standard is therefore applicable to follow-up formula products aimed at children 

aged between 6 months and 36 months of age. This Codex standard is currently under 

review as many countries are unclear as to how to define infant formula, follow-on formula 

and fortified milks for older children. A number of countries would prefer all infant formula 

used in the first year of life to come under one set of compositional regulations, since this 

would relate better to current public health guidance.  

 

Whilst national regulations may be based on the Codex standard, there are differences in 

the regulations different countries have developed for follow-up formula, particularly in the 

age range used to define follow-up formula. Some national legislation, for example that of 

Europe, Russia, Australia and New Zealand, defines the age range for follow-up formula 

milk as 6 to 12 months, or in the case of Chile, as 4 to 12 months. Consequently, in some 

countries there is a lack of specific national regulation for follow-up formula milks or 

http://www.firststepsnutrition.org/
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'growing-up' milks that are aimed at young children from the age of 12 months. Regulations 

in other countries including China, Malaysia, the Philippines, Mexico and Saudi Arabia, 

adhere to the definitions stated in the Codex standard and therefore have established 

national regulations for formula milks aimed at children aged from 12 months to 36 months. 

In India follow-up formula regulations apply to milks for infants and young children aged 

from 6 to 24 months. Some countries are now developing their regulations to include 

separate regulations for follow-up formula milks for young children from 12 months of age. 

In some cases the age ranges for separate regulations may overlap – for example, in 

Malaysia, where regulations are in place for formula milks for 6 to 36 months and for follow-

up formula milks from 12 to 18 months.  

 

Differences in the regulations between countries are also apparent in the nutrients that are 

considered compulsory in follow-up formula products. For example, Chinese regulations do 

not include values for vitamin C and iodine but do include values for copper, manganese 

and selenium. Differences are also apparent in the levels of nutrients required in follow-up 

formula products. There appears to be a tendency for more recently revised national 

regulations to set maximum levels for nutrients where none are specified in the Codex 

standard. The minimum and maximum values used may also deviate from those in the 

standard. For example, national regulations for Australia and New Zealand, China and the 

EU permit lower levels of calcium and phosphorus in follow-up formula products. 

 

The Codex standard allows for the addition of optional ingredients provided their usefulness 

has been shown, but it does not specify a list of permitted optional ingredients. National 

regulations may therefore differ in the optional ingredients permitted, as the criteria used to 

determine whether or not usefulness has been proven may differ. Table 3 outlines current 

Codex follow-on formula regulations and those from China and the EU. 

 

There are, however, currently no regulations that define composition of fortified milks 

marketed for children over the age of 36 months (3 years). In this report we have therefore 

divided milks currently available on the market into those that include children in the age 

range 1-3, years and those solely for children aged over 3 years. 
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TABLE 3 Current compositional guidance for fortified milks for children aged  

6-36 months and the EU follow-on formula regulations for children 6-12 months 
 Codex standard for 

follow-up formula
8
 

Europe Follow-on 
Formula

9
  

China
10

 

 6-36 months 6-12 months 6-36 months 

 Min/100ml Max/100ml Min/100ml Max/100ml Min/100ml Max/100ml 

Energy kJ/kcal 250/60 355/85 250/60 295/70 250/60 335/80 

 Min/100kJ Max/100kJ Min/100kJ Max/100kJ Min/100kJ Max/100kJ 

Protein g 0.7 1.3 0.45 0.8 0.7 1.2 

Carbohydrate g   2.2 3.4   

  of which lactose g    1.1 N/S   

Fat g 0.7 1.4 0.96 1.4 0.7 1.4 

Linoleic acid mg   70 285   

Linolenic acid mg   12    

Vitamin A µg-RE 18 54 14 43 18 54 

Vitamin C mg 1.9  2.5 7.5   

Vitamin E mg 0.15  0.5 1.2 0.15  

Vitamin D µg 0.25 0.75 0.25 0.75 0.25 0.75 

Vitamin K µg 1.0  1 6 1.0  

Thiamin (B1) µg 10  14 72 11  

Riboflavin (B2) µg 14  19 95 11  

Niacin µg 60  72 375 110  

Vitamin B6 µg 11  9 42 11  

Vitamin B12 µg 0.04  0.02 0.12 0.04  

Folic acid µg 1.0  2.5 12 1.0  

Biotin µg 0.4  0.4 1.8 0.4  

Pantothenic acid µg 70  95 475 70  

Calcium mg 22  12 33 17  

Chloride mg 14  12 38   

Copper µg   8.4 25 7.0 35 

Fluoride µg    100   

Iodine µg 1.2  2.5 12   

Iron mg 0.25 0.5 0.14 0.5 0.25 0.5 

Magnesium mg 1.4  1.2 3.6 1.4  

Manganese µg   0.25 25 0.25 24 

Phosphorus mg  14  25 90 8.3  

Potassium mg 20  60 160 18 69 

Selenium µg   0.25 2.2 0.48 1.9 

Sodium mg 5.0 21 5 14  20 

Zinc mg 0.12  0.12 0.36 0.1 0.3 

Prebiotic fibre g    0.8   

Choline mg     1.7 12 

Taurine mg    2.9  0.3 

Inositol mg     1.0 9.5 

L-carnitine mg     0.3  

Adenosine 5'-
monophosphate 

   0.36   

Cytidine 5'-
monophosphate 

   0.6   

Guanosine 5'-
monophosphate 

   0.12   

Inosine 5'-
monophosphate 

   0.24   

Uridine 5'-
monophosphate 

   0.42   

Nucleotides mg     1.2   

                                                      
8  Codex Alimentarius, 1987 
9  EU Commission Directive 2006/141/EC 
10  Ministry of Health of People’s Republic of China (2010) National Standards of People’s Republic of China. National Food 

Safety Standard Older Infants and Young Children Formula. Available at: http://www.puntofocal.gov.ar/doc/nchn138.pdf 
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3.2 Ingredients used to make fortified milks 
 

This report provides a summary of the components of fortified milk products marketed for 

young children, including some of the additional novel ingredients added to fortified milks 

available on the international market. This is not an exhaustive review but aims to provide 

background information and any evidence for the efficacy of ingredients added to fortified 

milks.  

 

We have divided the ingredients in fortified milks according to how they fit with the main 

components of milk: protein, fat, carbohydrate, vitamins and minerals and other ingredients. 

Table 4 outlines the main ingredients in these categories found in fortified milks. 

 
Ingredients are often added to fortified milks because they have been isolated in human 

breast milk despite limited, or no, evidence that ingredients found in breast milk and added 

to milks for older children consuming a mixed diet have any benefits to health and well-

being.  

 

 
TABLE 4  Ingredients typically found in fortified milks marketed for young children 

and discussed in this report 
 

 Ingredients  Novel ingredients 

Protein Hydrolysed protein 
Nucleotides 

Lactoferrin 
Epidermal growth factor (EGF) 
IgA and IgG 
Casein phosphopeptides 

Fat Long chain 
polyunsaturated fatty acids 
(LCPs)  

Structured triglycerides 
Conjugated linoleic acid 
Gangliosides 

Carbohydrate Sugars 
Prebiotics (galacto-
oligosaccharides and 
fructo-oligosaccharides) 
 

Sialic acid 
Lactulose 
Raffinose 
Inulin 
Xylitol 
ß-glucans 
 

Vitamins and 
minerals 

Vitamins A, C, D 
Iron 
Zinc 
Calcium 
Fluoride 

Lutein and zeaxanthin 
 

Other ingredients Carnitine 
Taurine 
Inositol 
Choline 
 

Probiotics 
Bovine colostrum 
Additives: flavourings, colourings, 
artificial sweeteners, carrageenan 
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3.3 Protein 

 
Proteins are composed of amino acids, some of which are essential (cannot be synthesised 
by the human body). The protein requirements of infants are based on the concentration of 
amino acids found in mature human milk. The majority of infant milks are based on highly 
modified bovine (cows’) milk protein, but milks based on goats’, sheep’s and yak’s milk, 
soya protein, rice, nuts and oats are also available on the international market. Bovine milk 
contains more protein than human milk and the proteins present in bovine milk differ from 
human milk in both the ratio of the proteins whey and casein and in the amino acid profile of 
the proteins present (Poskitt and Morgan, 2005). Whey and casein are the two major 
proteins of human milk, with whey being the predominant protein source. Colostrum is 
predominantly whey, and early breast milk is whey-dominant, but the proportions of casein 
and whey become approximately equal late in lactation (Jensen, 1995). In bovine milk, 
casein is the predominant protein source. 
 
In order to bring the protein profile of formula milks closer to that of human milk, bovine milk 
is modified to alter the whey:casein ratios, and in infant formula whey:casein ratios are 
typically 60:40 compared to 20:80 in cows’ milk. Fortified milks for older infants and children 
also have the whey:casein ratio altered, and as can be seen in Tables 10 and 11 (for those 
milks where these data are available), ratios of 40:60 or 50:50 are often used. The rationale 
for this is not clear as there is no need for older children who can have cows’ milk to have 
milk drinks with altered whey:casein ratios since they are able to digest cows’ milk protein 
without any difficulty.  
 
Many fortified milks contain soy protein isolate as well as cows’ milk protein and this is 
added to balance the amount of protein in the product. Milks which contain a source of soya 
are highlighted in Tables 10 and 11. Much of the soya crop grown worldwide uses GM 
technology, and therefore it is likely that the soya products used in some fortified milk 
preparations are from GM soya crops 
 
High infant milk protein intakes during the first year of life have been shown to lead to 
excessive weight gain (Koletzko et al, 2013) and it is currently recommended by the Early 
Nutrition Academy that formula high in milk protein should be avoided for infants. For this 
reason, new recommendations for the protein content of follow-on formula used from 6 
months to 1 year suggest that the protein content should not exceed 2.5g protein/100kcal or 
about 10% of the energy content (Koletzko et al, 2013). Codex recommendations for milks 
for children aged 6 to 36 months currently suggest a minimum of 3.0g protein/100kcal and a 
maximum of 5.5g/100kcal. This compares with a protein content in cows’ milk of 
5.0g/100kcal. Most fortified milks have protein contents at the lower end of the range, since 
many use the CODEX guidance as a template for composition, or produce milks that cover 
the 6 to 36 month age range. In order for protein content to be maintained at a lower level 
but energy intake to remain the same as whole animal milk, manufacturers add more sugar 
or fat to balance the energy content. 
 
 

3.3.1 Hydrolysed protein 
 
A number of infant formula use hydrolysed proteins and this has been suggested as 
providing some protection against allergy in infants in the first 4-6 months of life in families 
with a family history of allergy (Koletzko et al, 2013). However, there is no indication of a 
protective effect of the further use of hydrolysed protein in formula from 6 months of age 
when complementary feeding starts and intact protein from a variety of sources will be in 
the diet. There is therefore no rationale for hydrolysed proteins in formula used after the first 
6 months of life (Koletzko et al, 2013). 
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3.3.2 Nucleotides 
 
Nucleotides are substances that can be synthesised in the body from amino acids and 
which form the basis of DNA and RNA. These substances are important metabolic 
regulators, involved in energy transfer and breaking down large molecules for example, and 
are particularly important in tissues with rapid turnover. Nucleotides are not considered 
essential in the diet as they can be synthesised in the body, but it is thought that at certain 
times (such as during periods of rapid growth or in disease) the process of synthesis of 
nucleotides may not be able to keep up with demand and that the body relies on dietary 
sources. 
 

The concentration of nucleotides in bovine milk is considerably lower than in human milk. 
Colostrum has the highest concentration of free nucleotides and during the first four weeks 
of lactation the concentration falls by about a half. Cows’ milk contains considerably lower 
amounts and the chemical composition of the nucleotides also differs from that of human 
milk. Heat treatment during infant milk production also degrades the nucleotides present. 
Studies in infants suggest that dietary nucleotides have a role to play in both the immune 
and gastrointestinal systems. The most frequently reported effects of feeding infants 
formula supplemented with nucleotides include a lower incidence of episodes of diarrhoea 
and increased plasma antibody response to immunisation with Haemophilus influenzae 
type b polysaccharide (Hib) and diphtheria and tetanus toxoids. The mechanisms by which 
nucleotides achieve these effects are still largely unknown. 
 
There is no rationale for the use of nucleotides in milks for older children but they are added 
to a number of milks and their presence is often indicated on the front of pack.  
 

3.3.3 Lactoferrin 
 
Lactoferrin is an iron-binding glycoprotein present in mammalian milk. The concentration of 
lactoferrin in cows' milk is much lower than that found in mature human milk (Sánchez et al, 
1992). Owing to its iron-binding properties, lactoferrin has been proposed to play a role in 
iron uptake by the intestinal mucosa and to act as a bacteriostatic agent by withholding iron 
from iron-requiring bacteria. Its presence in neutrophils and its release during inflammation 
suggest that lactoferrin is also involved in phagocytic killing and immune responses. 
Additionally, lactoferrin may function in ways not related to iron-binding, for example as a 
growth factor and as a bactericidal agent (Lönnerdal and Iyer, 1995).  
 
In a recent review of all clinical studies of lactoferrin in infants which examined the use of 
human or bovine lactoferrin on iron metabolism and anaemia, faecal flora, enteric infections 
and neonatal sepsis, it was concluded that the most likely biologically relevant activities of 
lactoferrin in infants were protection against enteric infections and neonatal sepsis in low 
birthweight infants (Ochoa et al, 2012). It has been suggested that lactoferrin could prevent 
diarrhoea in older children, but a randomised double-blind control trial of over 500 children 
aged 12-18 months showed no difference in incidence of diarrhoea among lactoferrin-
supplemented compared to placebo groups (Ochoa et al, 2012a). EFSA, in a recent review 
of the safety of bovine lactoferrin as an addition to fortified milks, considered it a normal 
constituent of milk that is currently consumed in most diets, but no consideration was given 
to whether there was any benefit in adding it to milks for children (EFSA Panel on Dietetic 
Products, Nutrition and Allergies,

 
2012). 
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3.3.4 Epidermal growth factor (EGF) 
 
EGF is a member of a family of EGF-related peptides. EGF is present in amniotic fluid and 
breast milk where its concentration is highest during the first few days after birth (100ng/ml). 
The concentration of EGF in the breast milk of mothers of extremely premature infants was 
found to be 50-80% higher than that of mothers of full-term infants (Dvorak et al, 2003; 
Read et al, 1984). Formula milks based on cows’ milk protein contain much lower levels of 
EGF (Xiao et al, 2002).  
 
Studies in rodents have shown that EGF has a role in the proliferation, differentiation and 
maturation of the cells of the intestinal mucosa and under pathophysiological conditions 
EGF contributes to protection from injury and post-injury mucosal repair (Duh et al, 2000; 
Pollack et al, 1987). Dvorak et al (2002) showed that in a neonatal rat model, enteral 
administration of EGF reduced the incidence of necrotising enterocolitis (NEC – a severe 
and life-threatening disease of the gastrointestinal tract which predominantly affects 
prematurely born infants), and that supplementation of rat milk substitute with EGF resulted 
in a reduction in the incidence of NEC (Dvorak et al, 2002). 
 
Studies in human infants have focussed on the potential relevance of the elevated levels of 
EGF in human milk to the protective effect it has been shown to exert against NEC. Studies 
have shown that the concentration of EGF is lower in the saliva and serum of infants with 
NEC than that found in infants without the disease (Shin et al, 2000; Helmrath et al, 1998). 
Lower levels of secretory EGF during the first week of life were associated with an 
increased incidence of NEC (Warner et al, 2007). Whilst these studies suggest a role for 
EGF in the prevention or treatment of NEC, there is a lack of clinical evidence to suggest 
any beneficial effects of infant formula supplemented with EGF for healthy-term infants and 
no evidence at all for any benefit when added to milks for older infants and children.  
 
EGF is added to a number of fortified milks, particularly in China, but it is not clear why this 
is added and what benefits it is suggested to have.  
 
 

3.3.5 IgA and IgG 
 
IgA and IgG are immunoglobins (often also referred to as antibodies). They are composed 
of proteins and are major components of the immune system. IgA is the most abundant 
immunoglobin of human colostrum and breast milk. IgG is also found in human colostrum 
and breast milk but to a much lesser extent. In bovine colostrum and milk, IgG is the 
predominant immunoglobin. Immunoglobins in breast milk provide the newborn infant with 
passive immune protection against infections. Oral administration of purified human 
immunoglobulin has been suggested to exhibit a preventative effect against the 
development of necrotising enterocolitis in prematurely born infants. However, in a review 
of studies of randomised, controlled trials where oral immunoglobulins were used as 
prophylaxis against necrotising enterocolitis in pre-term (< 37 weeks gestation) and/or low 
birth weight (< 2,500g) neonates, the authors concluded that, based on the available trials, 
the evidence did not support the administration of oral immunoglobulin for the prevention of 
NEC (Foster and Cole, 2004). Other clinical trials in infants suggest that orally administered 
preparations of human IgA might have a therapeutic effect against chronic non-specific 
diarrhoea (Casswall et al, 1996) and rotaviral gastroenteritis in children (Guarino, 1994). 
 
The cost of purified human immunoglobins is high and carries the risk of transmission of 
infectious agents when sourced from human plasma, so bovine colostrum has been used 
extensively as an alternative source. It is the IgG in bovine colostrum that is thought to be 
responsible for its protective effects (Weiner et al, 1999). Whilst studies using bovine 
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immunoglobins have shown some success in the prevention of gastrointestinal infections in 
infants, there are few studies available that elucidate the potential benefits and impact of 
formula milks supplemented with bovine immunoglobins for healthy infants or for older 
infants and children.  
 
 

3.3.6 Casein phosphopeptides 
 
Casein phosphopeptides (CPP) are phosphorylated casein-derived peptides that can be 
released in vivo or in vitro by hydrolysis of casein fragments. They have the ability to bind 
and solubilise minerals such as calcium (Hansen et al, 1997). The high bioavailability of 
calcium from milk and dairy products has been attributed to the production of CPP which 
are produced following digestion of casein by the action of gastrointestinal proteinases. 
Mellander (1947) showed that CPP were formed more efficiently from the casein in human 
breast milk than from cows’ milk casein, suggesting that there is a specific role for CPP in 
the infant (Mellander, 1947). Studies that have sought to evaluate the role of CPP in 
mineral absorption have been conducted mainly in animal models and in human intestinal 
cells in culture. Many of these studies suggest that calcium and zinc absorption are 
increased by the addition of CPP to foodstuffs (Hansen et al, 1997; Hansen et al, 1996; 
Sato et al, 1986), but there is little evidence from human studies to suggest that CPP are 
effective in increasing passive calcium absorption in humans (Haartmann and Meisel, 
2007). Similarly, the effect of CPP on zinc absorption from human studies is inconsistent. 
Lönnerdal (2000) suggests that the effect of added CPP may be dependent on the 
composition of meals, particularly their phytate content.  
  
Experimental studies in humans have suggested that CPPs derived from β-casein can 
enhance iron absorption (Aït-Oukhatar et al, 2002; Pérès et al, 1999; Aït-Outkhatar et al, 
1997). However, it is also suggested that CPP derived from whole casein or α-casein may 
have the opposite effect (Kibangou et al, 2005). The confirmation of such functional 
differences between milk proteins could be of significance for infant nutrition as human 
breast milk is rich in β-casein but has no α-casein (Kibangou et al, 2005), whilst cows’ milk, 
the basis of the majority of infant formula milks, is rich in α-casein.  
 
Despite there being a significant number of studies available to suggest that CPP may 
increase intestinal absorption of minerals, the evidence is inconsistent and there is no 
evidence to suggest that adding CPP to a complex food matrix such as infant formula would 
result in any positive health benefits for formula-fed infants or to those given fortified milks 
once a mixed diet is consumed. 
 

 

 

3.4 Fat 
 
The fat component of human milk is highly variable and changes according to certain 
factors including the duration of feed, stage of lactation and the dietary habits of the mother.  
Fat supplies 50% of energy in infants who are exclusively breastfed and fats are added to 
infant milks to supply 50% of dietary energy. The fat source in infant milks is mainly 
vegetable oils, but a variety of oils can be used and the source of oils used in manufacture 
may not be known. Whilst the quantity of fat in cows’ milk and human milk is similar, human 
milk is higher in unsaturated fats, particularly the polyunsaturated fatty acids linoleic (LA) 
and α-linolenic acid (ALA). Humans can synthesise some long chain polyunsaturated fatty 
acids (LCPs) from simpler fatty acid precursors, but they cannot synthesise LA and ALA 
which must be provided in the diet. EU regulations stipulate minimum concentrations of LA 
and ALA in infant formula milks.  



Fortified Milks for Children • June 2013 • page 32 

 
Fortified milks are generally made from skimmed milk components with vegetable fat 
mixtures added as the fat source. The sources of fat used in fortified milks are variable, with 
ingredients lists listing both vegetable oils such as safflower, canola, sunflower, palm, palm 
kernel, soybean, rapeseed and coconut and fish oils such as tuna oil. In addition, oils are 
added to provide specific long chain fatty acids and these are frequently oils such as 
C.cohnii or M.Alpina oil, which can be sourced from fermented algae using a solvent.  
 
In fortified milks for older children the fat content varies, but generally it is similar to, or 
higher than, the amount of fat in whole cows’ milk (3.8g fat/100ml). Milks aimed at those 
needing more energy have a higher fat content and a number of milks are now marketing 
themselves as closer to semi-skimmed milk in their fat content, but compensate for this 
lower-fat content with a higher sugar content (see section 3.5.1). Generally speaking, 
however, most milks marketed for children over the age of 3 years have a fat content 
similar to whole cows’ milk, despite recommendations in many countries that a lower-fat 
milk is appropriate for children who eat well at this age.  
 
In countries where milk is an important part of the diet for children, cows’ milk makes a 
considerable contribution to intakes of energy, calcium, iodine, riboflavin and the fat-soluble 
vitamins A and D. Higher-fat milks provide more of these fat-soluble vitamins and, 
depending on the composition of the rest of the diet, whole cows’ milk is not in itself an 
unhealthy option for growing children. Fortified milks, however, have a higher sugar content 
in general than cows’ milk and this combination of higher fat and higher sugar could 
contribute to significantly higher calorie intakes if fortified milks are consumed regularly in 
high amounts. Current recommendations in the UK, for example, suggest that a child aged 
1-4 years should have about 400ml a day of milk alongside a varied diet. Table 5 shows 
how much energy 400ml of a variety of milks would provide, and the additional calories they 
would provide in one week compared to whole cows’ milk. 
 
TABLE 5 The potential energy contribution of some example fortified milks to the 

diets of children, compared with whole cows’ milk 
 

Example milk * Age range  Energy (kcal) in 
400ml milk 

Weekly energy intake 
(kcal) from milk 

Whole cows’ milk 
 

 268 1,876 

Nestlé Mio Latte per la 
Crescita 

1-3 y 280 1,960 (+84) 

Dumex (Danone) 
Mamil Gold Step 3,  

1-3 y 288 2,016 (+140) 

Abbott Gain IQ Kid  
 

3 y+ 300 2,100 (+224) 

Wyeth S-26 Progress 
Gold 

1-3 y 320 2,240 (+364) 

Mead Johnson Enfakid 
A+ 

3 y+ 332 2,324 (+448) 

Gerber Graduates 
 

1-3 y 352 2,464 (+588) 

Nestlé Boost Kid 
Essentials 

1-3 y 400 2,800 (+924) 

Bright Beginnings Soy 
pediatric drink  

All  406 2,842 (+966) 

 
y = years 
* = For details of these milks see Tables 6 and 7. 
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The average energy requirement for a child aged 1-2 years and 3-4 years, based on UK 
data (Scientific Advisory Committee on Nutrition, 2011), is estimated as 943kcal and 
1,361kcal per day respectively, so having these fortified milks on a daily basis to replace 
cows’ milk could result in an extra day’s calories a week for a younger child and 70% of an 
extra day’s energy for an older child. In the same way that sugar-sweetened soft beverages 
are strongly linked to excessive energy intake in children, fortified milks which contain more 
fat and sugar than plain animal milk are also likely to contribute to excessive energy intake 
if frequently consumed and may therefore contribute to obesity. For children over 3 years 
who would be consuming semi-skimmed milk, fortified milks are likely to provide from one 
and a half times to over twice the number of calories per serving. A further discussion of the 
link between fortified milks and potential obesity in children can be found in section 3.5.1. 
 
 

3.4.1 Long chain polyunsaturated fatty acids (LCPs) 
 
Arachidonic acid (AA) and docosahexaenoic acid (DHA) are LCPs found in high 
concentrations in neural (brain) tissue and the retina of the eye. Mammals including 
humans can synthesise these AA and DHA from linoleic acid (LA) and alpha-linolenic acid 
(ALA) respectively, but LA and ALA must be supplied in the diet. Human milk contains small 
concentrations of DHA and AA, whilst formula milks using vegetable oils provide only their 
precursors. EU regulations permit the addition of AA and DHA to formula milks and many 
now contain these LCPs. Supplementation of formula with LCP can increase the retail price 
by 5%-25% and single cell oils produced by micro-organisms are frequently used in formula 
milks to provide these cheaply (Sijtzma and de Swaaf, 2004).  
 
Trials which have examined the potential beneficial effects of using formula supplemented 
with DHA and AA on visual function and neurodevelopment have had mixed results. In 
2010 the European Food Safety Authority (EFSA) approved the claim that “DHA has a 
structural and functional role in the retina and DHA intake contributes to the visual 
development of infants up to 12 months of age” (EFSA Panel on Dietetic Products, Nutrition 
and Allergies, 2010a). Breast milk is a natural source of DHA and AA and therefore remains 
the best natural source of these nutrients for infants, and children for as long as they are 
breastfed. Any usefulness of these additions to fortified milk once children begin to 
consume a varied local diet, however, would be hard to elucidate, since some foods provide 
significant quantities of long chain fatty acids. As with other ingredients, evidence from 
research in infants and babies is used to justify the addition of the same ingredients to milks 
for older children, with similar claims made without any further scientific evidence to support 
it.  
 
For example, Mead Johnson (Singapore) on their website (Mead Johnson Nutrition, 2013) 
claim that the DHA in their Enfakid A+ makes a significant contribution to the 
recommendations for the daily DHA intake for children as given in the FAO report on Fats 
and Fatty Acids in Human Nutrition (Food and Agriculture Organization of the United 
Nations, 2010). 
 
However, the same FAO report states clearly: 
“The currently available evidence does not permit defining an age-specific quantitative 
estimate of recommended dietary intake for EPA + DHA for children aged 2-18 years. 
Although there is a general concern that the dietary intakes of EPA and DHA among 
children in many Western and non-Western countries are lower than desirable there is 
currently insufficient evidence to link increased intake levels of DHA and/or EPA to 
improved physical or mental development or specific benefits in children 2-18 years of age.”  
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3.4.2 Structured triglycerides  
 
Apart from the chain length of fatty acids, their function is also impacted by the structure 
and position of the fatty acids in the triacylglycerol molecule. The fatty acid palmitate 
accounts for about 25% of the fatty acids in human milk, 70% of which is attached in the 
middle (sn-2) position of the triacylglycerol molecule. The advantage of this position is that 
when hydrolysed by pancreatic lipase at the sn-1 and sn-3 positions, the palmitate is still 
attached to the glycerol backbone and along with the freed fatty acids, can be easily 
absorbed through the intestine. In vegetable oils, which are the main source of fats in 
standard formula milks, the palmitate is predominantly in the sn-1 and sn-3 positions so 
that, when hydrolysed by lipase, it becomes free palmitate in the intestine. Free palmitate 
can form complexes with calcium and these complexes are poorly absorbed (Kennedy et al, 
1999). Their formation may reduce the amount of energy available from fatty acids and 
reduce calcium absorption due to bound calcium being excreted from the intestine. This 
may also have the effect of hardening the stools, leading to constipation and colic. 
 
Structured triglycerides have been used in infant formula for some time, but the evidence 
available for the efficacy of structured vegetable oils in aiding constipation and improving 
calcium absorption from formula milk has been inconsistent and may only relate to short-
term impacts during infancy if any. A recently published study by Fewtrell et al (2013) 
looked at the impact of breastfeeding or formula milk with and without structured 
triglycerides on bone health in children at 10 years and concluded that there were no 
significant differences in bone mass between the formula-fed groups and no significant 
effect of either breastfeeding or high-sn-2 infant formula on size-adjusted bone mass in 
mid-childhood.  
 
One major brand of fortified milks (Similac Go & Grow) markets itself as uniquely being the 
only leading formula brand containing no palm olein oil, claiming their milk is “clinically 
shown to support greater calcium absorption for strong bones”. Interestingly, the evidence 
they use to support the claim (on their website in 2013) that this impacts on bone strength 
refers to a very small study in 10 infants (only three of whom took part in the metabolic 
balance study) from 1998, sponsored by Abbott Nutrition, which showed alterations in fat 
and calcium absorption, but not on bone health. The authors of this study concluded that 
“the clinical relevance of the findings of this study remain uncertain” (Nelson et al, 1998). As 
with claims made on infant formula websites, it is not unusual for manufacturers to support 
claims they make for efficacy of an ingredient or product with inadequate information and 
inappropriate data. Other examples of this can be found in the report Infant Milks in the UK 
(www.firststepsnutrition.org).  
 
 

3.4.3 Conjugated linoleic acid 
 
Conjugated linoleic acid (CLA) is a collective term for a class of isomers of linoleic acid. 
These trans fatty acids are believed to have a variety of biological activities. Trans fatty 
acids are present naturally in foods such as those from ruminant origins and their 
consumption is considered to be a risk factor for coronary heart disease. However, it is 
becoming apparent that not all TFAs behave in a similar manner. TFAs can be further 
divided into conjugated and non-conjugated TFAs. The non-conjugated TFAs found in 
foods from ruminant origins are referred to as ruminant TFAs, whilst those from partially 
hydrogenated vegetable oils are referred to as industrial TFAs and it is these that are 
considered to be a major health concern in respect of cardiovascular disease. Among the 
conjugated TFAs, two major isomers of CLA, cis-9,trans-11 and trans-1-,cis-12 are believed 
to have distinctive biological activities. The reported beneficial effects of CLA include anti-
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cancer effects, prevention of cardiovascular disease, body fat reduction, anti-inflammatory 
effects and improved bone mass (Park, 2009). 
 
Over the past 20 years there have been a large number of studies investigating the 
proposed health benefits of CLA, the majority of which have focussed on obesity and 
cardiovascular disease. Human studies suggest that CLA might be most effective in 
controlling body fat accretion in anabolic humans (those in positive energy balance) rather 
than reducing accumulated body fat (Pariza, 2004), but the evidence available is at best 
equivocal.  
 
CLA is present in human milk, but the concentration depends on maternal diet. McGuire et 
al (1997) found that, overall, human milk contained significantly more CLA than did the 
samples of infant formula containing measurable concentrations (McGuire et al, 1997). 
However, there remains a lack of evidence from clinical trials to suggest that supplementing 
infant milks or milks for older children with CLA is either safe or beneficial for infant health. 
Only one fortified milk is currently supplemented with CLA, but it is possible that 
manufacturers will see potential in making unsubstantiated claims for this as an ingredient 
in future products. 
 
 

3.4.4 Gangliosides 
 
Gangliosides are glycosphingolipids, a subgroup of glycolipids, which are carbohydrates 
with a lipid attached. Glycolipids’ functions are to provide energy and they have a role in 
cellular recognition. Gangliosides were originally isolated from neural tissue but they are 
also present in most other vertebrate tissues and fluids. Gangliosides contain the majority 
of the sialic acid found within the nervous system. The physiological roles of gangliosides in 
the brain are not yet fully understood, but it is generally accepted that they are involved in 
synaptic transmission, neuronal metabolism and the development and maintenance of 
neural tissue (Jarrow et al, 2009). Their role in brain function is partly attributed to the sialic 
acid portion of the molecule whose main function involves transmission of neural impulses 
across the synapses. There is also some evidence to support a role for gangliosides in 
memory formation (Rahmann, 1995) and behaviour (Reddy and Sastry, 1978; Morgan and 
Winick, 1980), and in immunity and the prevention of infection (Rueda, 2007; Salcedo et al, 
2013).  

 
Gangliosides are associated with the cell membrane of fat globules in mammalian milk. 
There are different types of gangliosides and their concentration differs between species 
and also according to the stage of lactation (Rueda, 2007). Studies have shown differences 
between the composition and concentration of gangliosides in human milk and infant 
formula milks. The major ganglioside of mature human milk is GM3, whilst that of infant 
formulas is GD3. In addition, the total ganglioside content of infant formula milk is 
significantly lower than that of human milk (Takamizawa et al, 1986; Rueda et al, 1995; Pan 
and Izumi, 1999). 
 
Whilst there are no clinical trials in infants available to support the efficacy of adding either 
gangliosides or sialic acid to formula milks, developing interest in their role has prompted 
some manufacturers to list the ganglioside and/or sialic acid content of their products. This 
transfer of theory to practice without any clinical evidence is common in formula milk 
manufacture, and most evidence is related to brain development in the fetus or infant. It is 
unlikely that there is any benefit from adding small amounts of these substances to fortified 
milks for older infants and children where brains are further developed and a mixed diet is 
being consumed. 
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As sialic acid is a carbohydrate, more information on this can be found in section 3.5.3.  
 
 

3.5 Carbohydrates 

 
Lactose is the major carbohydrate of human milk and cows’ milk and is the main source of 
carbohydrate in the majority of infant milks. In general, infant milks based on soy protein 
have glucose, maltose or glucose polymers added as a source of carbohydrate. 
Maltodextrin, used in some milks, is usually derived from maize (corn) or potatoes and 
many fortified milks have added glucose, glucose syrups, sucrose or corn syrup, and 
usually a combination of these to achieve the desired energy intake with an acceptable 
level of sweetness. Honey is also used in some products as a flavouring. Some organic 
toddler milks use brown rice syrup as a source of carbohydrate and this was recently found 
to be a significant source of arsenic in two organic toddler milks which came under the 
Nature’s Own brand (Jackson et al, 2012). Nature’s Own have since instigated changes to 
production to remove arsenic from the syrup (Nature’s Own, 2013), but this demonstrates 
the unintended consequences that sometimes occur when processed fortified milk products 
are created. 
 
Maltodextrin is a type of sugar produced from starch by breaking up the carbon chains to 
change its structure. Maltodextrin is easily digestible, being absorbed as rapidly as glucose 
in the body, and can be either moderately sweet or almost flavourless. It is commonly used 
as an ingredient in a wide variety of processed foods, particularly where bulk without 
sweetness is needed at low cost. 
 
 

3.5.1 Sugars in fortified milks 
 
The sugar content of fortified milks for older infants and children has frequently been 
criticised, since the majority of fortified milks have sugar contents that are two to three times 
that of plain whole animal milk. The naturally occurring sugar in milk is lactose, but this 
does not give milk an overly sweet taste. Adding sugars to fortified milks serves a number 
of purposes for manufacturers: 
 

 The sweet taste it gives the product is attractive to children. 

 The addition of extra carbohydrate allows the protein and fat content to be 
moderated. 

 Sugars are cheap ingredients, particularly components such as maltodextrin. 
 
Manufacturers sometimes give unusual reasons for the use of carbohydrates in their 
product. For example, Abbott Similac Go & Grow Soy formula reports on its website that the 
product: 
 
“Contains a unique blend of two carbohydrates – corn syrup and sucrose – using two 
absorptive pathways to help maximize absorption and minimize malabsorption risks.” 
 
The risk of malabsorption from the digestion of carbohydrates is unlikely and all the sugars 
in this milk are of the type that will be rapidly absorbed.  
 
More complex carbohydrate fractions are often added in small quantities in milk as a source 
of prebiotics, and it can be complex to calculate added sugar when only total carbohydrate 
is given, and manufacturers rarely provide clear data on the added sugar content of their 
fortified milks in a form which allows the consumer to clearly see how much additional sugar 
they provide compared with whole animal milk. 
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Milks with ‘no added sugars’  
 
The only fortified milk which adds no sugar to its milk is the Fonterra Anmum brand. This 
has a composition similar to whole cows’ milk but it is flavoured, has a slightly lower calcium 
content than cows’ milk, and contains fish oil, making it unsuitable for some population 
groups. Newer fortified milk products make claims about their lower sugar content, 
alongside claims that the milk provides a portion of a child’s daily fruit intake or contributes 
to fruit intakes. (However, recommendations worldwide are for the consumption of the 
whole fruit, not extracts of it, so this claim is invalid.) Nestlé Ninho Frutti for example, claims 
to be lower in sugar as it is made with real fruit. However, the fruit extract provides sugars 
and the product still offers 11g of carbohydrate per 100ml of which, by our calculations, 
4g/100ml is added sugar. The Danone brand Dumex in Asia has recently launched a 
product called Mamil All ‘n One, suggesting it covers all the food groups. This product 
includes fruit and vegetable mixes as a source of some carbohydrate. However, these 
mixes appear below glucose syrup on the ingredients list, suggesting that the product 
contains more glucose syrup than fruit and vegetable mixes. These fruit and vegetable 
mixes may provide fructose and some other carbohydrate components, but much of this is 
also an added sugar in this context. Based on the ingredients and nutritional composition, 
we estimate this product provides 6.2g of added carbohydrate per 100ml, which would give 
a child 15g of added sugar in a suggested 240ml serving.  
 
What are the health consequences of additional sugar in the diets of children? 
 
As outlined in Table 5, fortified milks can make a considerable contribution to the energy 
intake of children due to the combination of fat, sugar and protein they contain. The 
potential contribution of these higher-calorie, energy-dense products to overweight and 
obesity in children has been suggested (Brand-Miller et al, 2013). Plain animal milk has a 
composition which may be protective against the development of insulin resistance and 
chronic disease (Pereira et al, 2002) and therefore if alternatives to this increase risk of 
chronic disease, this is of concern to public health. The consumption of easily absorbed 
sugars can stimulate excessive postprandial hypoglycaemia and insulinaemia, which may 
be linked to risks of obesity, type 2 diabetes and coronary heart disease (Brand-Miller et al, 
2013). A study which measured metabolic responses to consumption of a range of fortified 
milks with added sugars has reported that some of the milks had a glycaemic index that 
was similar to consuming a sugar-sweetened soft drink (Brand-Miller et al, 2013). (The 
glycaemic index indicates how quickly the body produces insulin in response to a sugar 
load.) 
 
Fortified milk with glucose sugars is likely to contribute to higher levels of dental decay in 
infants and children (Grenby and Mistry, 2000) and the added sugars in many milks may 
present risk of oral ill-health to older children. The health risks associated with regular 
consumption of fortified sweetened milk products by young children could therefore be 
significant. 
 
The added sugar content of some examples of fortified milks currently available 
 
We have calculated total carbohydrate and the amount of added sugars (not including the 
lactose naturally present in skimmed milk) for some example fortified milks. Tables 6 and 7 
show these in comparison with plain cows’ milk. We have calculated the data using all the 
relevant information we could find (for example, where other carbohydrate components 
were mentioned we took this away from the total carbohydrate figure) but we may have 
been unable to make accurate calculations in some cases. We are happy to update the 
tables if any of the information is inaccurate, but we recommend that all manufacturers put 
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information on added sugars on their nutrition information labels to aid consumers, as this 
information is currently not easy to calculate.  
 
The estimated added sugar content in the example fortified milks shown in these tables 
ranges from 1.1g/100ml to 13.5g/100ml. A typical 400ml per day serving of the milks with 
the highest added sugar content would provide 378g of added sugars to the diet of a child 
over a week, providing about 1,500kcal from sugars in fortified milks alone. Even those 
milks with an added sugar content of 4-6g/100ml would provide the equivalent of an 
additional 5 teaspoons of sugar a day and 140g of sugar per week, based on an average 
400ml/day serving.  
 
The addition of these hidden calories in a milk drink ensures that, as demonstrated in Table 
5, regular child consumers of fortified milks are likely to gain additional calories and have 
higher energy density diets. Based on UK dietary recommendations for a child aged 1-3 
years and 4-6 years where added sugars are recommended to contribute no more than 
about 10% of food energy, 20g of added sugar a day would represent 80% of the daily 
added sugar allowance for a 1-3 year old and 55% for a 4-6 year old. 
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TABLE 6  Added sugar content of some example fortified milks suitable for 
 children aged 1-3 years, or for an age group including children of this 
 age, compared with whole cows’ milk 

 

Milk name* Total 
carbohydrate 
g/100ml milk 

Total added 
sugars 

g/100ml milk 

Sources of sugars 
added 

Whole cows’ milk 
 

4.8 0 - 

Fonterra Anmum Essential 3 
 

5.2 0 - 

Danone Aptamil Growing-up 
milk from 2 years 

6.6 1.1 Maltodextrin 

Cow and Gate Growing-up Milk 
2-3 years 

6.6 1.1 Maltodextrin 

Unifarm Neolatte 3 
1 -3 years 

8.5 1.4 Maltodextrin, fructose 

Heinz Nurture Toddler Gold  
from 1 year 

8.5 2.1 Maltodextrin, dextrose 

Plasmon (Heinz) Latte Junior 4 
 

7.0 2.2 Fructose, maltodextrin 

SMA Toddler Milk 7.4 2.6 Lactose 
 

Nestlé Nan Pro 3 
10-36 months 

7.8 2.9 
 

Maltodextrin 

Hipp Organic Combiotic 
Growing up milk 

8.2 3.2 Lactose 

Nestlé Groeie Start 3 
 

8.4 3.6 Maltodextrin, lactose 

Milte (Humana) Scuolabus  
1-11 years 

9.0 4.2 Lactose. maltodextrin, 
maltose 

Gerber (Nestlé) Graduates  
1-3 years 

9.0 4.2 Sucrose,  
 maltodextrin 

Nestlé Mio Latte per la 
Crescita  
1-3 years 

8.2 4.7 Glucose syrup, sucrose, 
lactose, maltodextrin 

Mead Johnson Enfagrow A+ 9.9 4.9 Corn syrup solids, 
sucrose 

Nestlé Ninho Frutti  
2-6 years 

11.0 5.0 Sucrose, fruit pulp 

Nestlé Nutren Kids 
 

10.7 6.1 Sucrose, maltodextrin 

Dumex (Danone) Mamil Gold 
Step 3  
1-3 years 

12.0 6.3 Sucrose, glucose syrup 
solids 

Mead Johnson Sustagen 
Junior 1+ (tasty plain) 

12.2 6.74 Sucrose, corn syrup 
solids 

Wyeth Bonakid  
1-3 years 

11.7 6.9 Sucrose, maltodextrin 

Wyeth S-26 PE Gold 12.3 7.2 Maltodextrin, sucrose, 
lactose 

Wyeth S-26 Progress Gold 
 

12.5 7.4 Maltodextrin 

Nestlé Boost Kid Essentials  
1-13 years 

13.4 11.6 Sucrose, maltodextrin,  

Abbott PediaSure  
 

14.0 13.5 Sucrose, maltodextrin,  

 
* 

 
For further information about these milks, their formulation and the country in which they are sold by this 
name, see Table 8. Fortified milks may vary within a brand and by flavour, or whether liquid or powder 
formulation, so it is difficult to give anything other than examples of products.  
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TABLE 7 Added sugar content of some example fortified milks* suitable for children 

aged over 3 years, compared with cows’ milk  
 

Milk name* Total 
carbohydrate 
g/100ml milk 

Total added 
sugars 

g/100ml milk 

Sources of sugars 
added 

Whole cows’ milk 
 
 

4.8 0 - 

Abbott Gain IQ Kid 
3 years + 
 

6.6 1.5 Lactose, sucrose 

Nestlé Ninho  
3 years + 
 

8.0 2.9 Corn syrup, lactose 
 

Mead Johnson Enfaschool A+ 
6 years + 
 

9.4 4.5 Corn syrup solids, 
sucrose 

Dumex Mamil All ‘n One 
 
 

11.6 5.5 Glucose syrup solids, fruit 
and vegetable mix 

Dumex (Danone) Mamil Gold 
Step 4 
 

12.6 6.1 Sucrose, glucose syrup 
solids 

Mead Johnson Sustagen Kid  
3-6 years 
 

12.0 6.6 Sucrose, corn syrup 
solids 

Mead Johnson Sustagen 
School 6+ (vanilla) 
 

12.1 6.7 Sucrose, corn syrup 
solids 

Wyeth S-26 Promise Gold  
4 years + 
 

12.5 7.4 Maltodextrin, lactose 

Wyeth Bonakid Pre-School 4  
4 years + 
 

13.7 8.9 Maltodextrin, sucrose 

Dutch Lady Friso Gold 4  
3-9 years 
 

14.5 9.3 Glucose syrup solids, 
sucrose 

Bright Beginnings Soy pediatric 
drink  
 

11.0 9.7 Sucrose, maltodextrin,  

 
 
*  For further information about these milks, their formulation and the country in which they are sold by this 

name, see Table 9. Fortified milks may vary within a brand and by flavour, or whether liquid or powder 

formulation, so it is difficult to give anything other than examples of products.  
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3.5.2 Prebiotics 
 
Prebiotics are non-digestible food ingredients that may stimulate the growth and/or activity 
of one or more of the bacteria in the colon. Colonic bacteria may produce compounds that 
are either harmful or beneficial to the host. The bacterial genera Bifidobacterium and 
Lactobacillus are generally accepted as being among the beneficial species of gut bacteria. 
Staphylococci and Clostridium are considered pathogenic and Enterococci, Bacteroides 
and Streptococci are amongst the genera considered to have both beneficial and harmful 
effects (Gibson and Roberfroid, 1995). There is evidence to suggest that postnatal immune 
development may be altered by influencing the constitution of gastrointestinal bacterial flora 
(Moro et al, 2006).  
 
Human milk contains over 200 oligosaccharides which are thought to have a bifidogenic 
effect on the colonic microflora of infants, protecting them from hazards in their specific 
environment. Infant formula based on bovine milk contains virtually no prebiotic 
oligosaccharides. Whilst there are no commercially available analogues of human milk 
oligosaccharides, in some adults, mixtures of long chain fructo-oligosaccharides (FOS) and 
galacto-oligosaccharides (GOS) have been shown to enhance the growth and proliferation 
of beneficial Bifodobacterium and Lactobacillus in the colon at the expense of potentially 
harmful bacteria such as Clostridium and Staphylococci. More recently, mixtures of FOS 
and GOS have been used in infant formula in an attempt to reproduce the bifidogenic 
activity of breast milk (Moro and Arslanoglu, 2005).  
 
A large number of pieces of research have been compiled by companies promoting formula 
with added prebiotics to show health benefits. However, the European Food Safety 
Authority has found that evidence linking consumption of formula milks containing added 
FOS and GOS with a strengthened immune system is insufficient to make a health claim 
(EFSA, 2010). There is no evidence that the addition of prebiotics and mixtures of 
oligosaccharides and other components improve the gut health of children who consume 
fortified milks. 
 

3.5.3 Sialic acid  
 
Sialic acid, a nine-carbon sugar molecule (also known as N-acetylneuraminic acid), is an 
essential component of brain gangliosides and the polysialic acid chains that modify neural 
cell adhesion molecules (Wang, 2009). Mammals are capable of synthesising sialic acid, 
but during periods of rapid development, demand may outstrip supply (Wang and Brand-
Miller, 2003). Compared to infant formula milks based on cows’ milk, human breast milk is a 
rich source of sialic acid (~0.0-0.2g/l v. 7.0g/l) where it is predominantly found as a 
component of oligosaccharides. Sialic acid in cows’ milk is predominantly bound to 
glycoproteins. It has been suggested that the antimicrobial properties associated with 
human milk oligosaccharides may be partially attributable to the sialic acid sequences on 
oligosaccharides which act as ‘decoy’ binding sites for pathogenic micro-organisms and 
parasites (Wang and Brand-Miller, 2003). Whilst sialic acids are not currently routinely 
added to formula milks, developing interest in their role as components of milk-based 
products for infants and young children has prompted some companies to label the sialic 
acid content of their products (Spichtig et al, 2010). There is no evidence that this ingredient 
provides any benefit to children consuming a diverse diet. 

 

3.5.4 Lactulose 
 
Lactulose is a semi-synthetic disaccharide made from lactose by a chemical reaction. 
Though not present in nature, lactulose occurs in heat-treated milk products as a result of 
catalyst-free isomerisation of lactose. Since the 1950s, lactulose has been used in humans 
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for the treatment of medical conditions including constipation and hepatic encephalopathy 
Lactulose is therefore classified in most countries as a drug, but it is now well recognised as 
a prebiotic and has a close chemical and physiological relation to other prebiotics 
(Schumann, 2002). In vivo studies in human adults have been published to support a 

prebiotic effect for lactulose (Terada et al, 1992). Lactulose in any quantity can lead to 
diarrhoea and therefore its use in a product which could be consumed in a considerable 
quantity would have to be minimal.  
 
 

3.5.5 Raffinose 
 
Raffinose is a non-digestible oligosaccharide found occurring naturally in beans, asparagus, 
brussel sprouts, other vegetables and whole grains. In vivo studies in human adults have 
been published to support a prebiotic effect for raffinose (Hayakawa et al, 1990), but there 
is no evidence that it offers any benefit when added to fortified milks for children. 
 

3.5.6 Inulin 
 
Inulin is a non-digestible polysaccharide. It is found naturally in many plants where it acts as 
a means of storing energy. Inulin belongs to a class of dietary fibres known as fructans. In 
vivo studies in human adults have been published to support a prebiotic effect for inulin 
(Kleesen et al, 1997), but there is no evidence that it offers any benefit when added to 
fortified milk for children. 
 

3.5.7 Xylitol 
 
Xylitol is a sugar alcohol. It is found in a very few infant milks. Xylitol is produced as part of 
the human metabolic process and is also found in small amounts in the fibres of fruits and 
vegetables, berries, oats and corn husks. Xylitol is widely used as a sweetener and bulking 
agent in foods and is about as sweet as sucrose but has a lower glycaemic index and a 
lower total energy value. 
 
Xylitol is not considered cariogenic. It promotes mineralisation by increasing the flow of 
saliva, an effect it has in common with all sweeteners. What is unique for xylitol is that it is 
practically non-fermentable by oral bacteria. Xylitol is known to inhibit the growth, 
metabolism, and polysaccharide production of mutans streptococci. During habitual xylitol 
consumption, the counts of mutans streptococci decrease and remain on a lower level as 
long as the consumption lasts.  
 
Whilst xylitol administered to healthy children under quite specific dosage regimes may be 
well tolerated by infants and young children (Vernacchio et al, 2007) and may also have a 
preventative effect against dental caries and acute otitis media (Azarpazhooh et al, 2011; 
Milgrom et al, 2009), there is a lack of studies to suggest any beneficial effects of adding 
xylitol to infant milks. 
 

3.5.8  ß-glucans 
 
ß-glucans are glucose polymers found in the cell walls of yeasts and funghi, and in the 
endosperm of grains such as oats and barley (Volman et al, 2008). As such, they may be 
present in the everyday diet, but their use as a therapeutic agent has been the subject of a 
great deal of scientific research. It is now generally accepted that ß-glucans can modulate 
the immune response and clinical trials in humans where ß-glucans have been 
administered intravenously have shown a reduced incidence of post-operative infection and 
increased rates of survival (Dellinger et al, 1999; Babineau et al, 1994; Babineau et al, 
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1994a). There is also evidence from animal studies and a human study (Kirmaz et al, 2005) 
to suggest that oral administration of β-glucans or glucan-containing preparations can help 
provide some relief from a range of allergy-related symptoms (Wichers, 2009).   
 
Whilst there are many studies available to suggest that ß-glucans can modulate the 
immune response, and they are generally considered as safe by the US Food and Drug 
Administration, there are limited clinical trials to suggest any beneficial effects for dietary 
supplementation with ß-glucans. Those that are available focus on respiratory symptoms 
and well-being and their results have been inconclusive (Talbott and Talbott, 2009; Nieman 
et al, 2008). Additionally, concerns have been raised over their potential negative effects in 
individuals with parasitic infections and auto-immune disease. Despite a lack of clinical 
trials to suggest any positive benefits for supplementing the diets of healthy infants and 
children with ß-glucans, they are currently added to some of the formula milks available on 
the international market. 
 
 

3.6 Vitamins and minerals 
 
Vitamins and minerals are micronutrients – substances that are essential in the diet in 
minute quantities for growth, maintenance and functioning. Most vitamins cannot be 
produced by the body and must therefore be provided in food. As some vitamins can be 
harmful if supplied in excess, the European Commission Directive on Infant Formulae and 
Follow-on Formulae specifies minimum and maximum levels of vitamins that must be 
present in infant and follow-on formula milks. Some minerals and trace elements are added 
to infant formula, but some micronutrients and other elements will be present within the raw 
ingredients used in the formula itself. Milk, for example, is naturally rich in calcium, iodine, 
phosphorus and riboflavin and provides useful amounts of vitamins A, D and K.  
 
Vitamins and minerals in breast milk are absorbed more efficiently than those in formula 
milks, and therefore more has to be added to infant milks than would be found in breast 
milk, to allow for reduced absorption levels. As some vitamins deteriorate during storage, 
infant milk also has to allow for this in the amounts added at manufacture, or include 
additives which reduce their deterioration. Additives used for preservation in infant formula 
are unregulated in relation to their effects on infants. It has been suggested that babies 
given the freshest milks might get dangerously high doses of some vitamins and those 
getting products stored for long periods might get dangerously low doses (Koletzko and 
Shamir, 2006). This highlights the need for regular monitoring of the composition of formula 
milks available to buy ‘off the shelf’. Recent evidence suggests that there is significant 
degradation in the amount of vitamins A and E in growing-up milks kept at room 
temperature (Haro-Vincente et al, 2013).  
 

3.6.1 Vitamins  
 
Milk will naturally provide some vitamins, but most fortified milks have a range of vitamins 
added. These are relatively cheap ingredients to buy as vitamin pre-mixes and it can be 
easier to add a ‘cocktail’ in order to obtain higher quantities of those vitamins that are 
highlighted in the product. The vitamins that we have highlighted in this report are vitamin 
A, vitamin C and vitamin D.  
 
Vitamin A  
 
Vitamin A is present in foods as retinol and carotenoids, with the former present in animal 
foods and the latter in both animal and vegetable foods. Retinol is a category A risk nutrient 
in terms of the difference in levels between the amount needed and the amount which 



Fortified Milks for Children • June 2013 • page 44 

might do harm (Meltzer et al, 2002), but carotenoids can be consumed in much greater 
amounts. Codex provides a minimum and a maximum level for retinol in milks for children 
aged 6-36 months. Manufacturers usually add vitamin A as vitamin A palmitate.  
 
Lutein and zeaxanthin 

 
Lutein and zeaxanthin are carotenoids found in common foods such as broccoli, peas and 
spinach, and are important antioxidants which might help to protect against oxidative 
damage to the eye. Although there are no data that suggest that lutein supplementation can 
influence visual acuity in infants, some studies have shown modest benefits to visual 
disorders in adults. Breast milk contains lutein derived from the mother’s diet.  
 
Abbott Gain IQ Kid supports the claims made on its website that lutein has an important 
role in brain development with two references lacking in scientific rigour: one a conference 
abstract and one a news article.11  
 
Vitamin C 
 
Vitamin C is present in animal milk in small amounts and is usually added to fortified milks 
as ascorbic acid. Children can obtain all the vitamin C they need in the diet from fruit and 
vegetables, and milk would not normally be an important source. Codex only provides a 
minimum amount for vitamin C in milks for children aged 6-36 months. In the fortified milks 
reviewed here, the highest amount of vitamin C recorded per 100ml of milk was 24mg in 
Dumex Mamil Gold Step 3, which is 24 times the amount in cows’ milk. 
 
Vitamin D  
 
Vitamin D is both consumed in the diet and made by humans through the action of sunlight 
on the skin. Most children over the age of 5 years and adults can make enough vitamin D 
through skin exposure to summer sunlight, but younger children and older adults may 
require a supplement or greater dietary intake as skin exposure may be more erratic. In 
countries such as the UK all breastfed infants over 6 months of age, formula-fed babies 
receiving less than 500ml of formula and all children aged 1-4 years are recommended to 
take vitamin drops containing vitamins A, C and D as a population nutritional safety net. 
Whole animals’ milk will contain some vitamin D, but much greater amounts are added to 
fortified milks. Codex provides minimum and maximum values for milks for children aged 6-
36 months. If children are recommended to have vitamin drops and consume fortified milks, 
high intakes could be consumed. Vitamin D is a category A nutrient in terms of the risk of 
over-consumption (Meltzer et al, 2002). 
 
 

3.6.2 Minerals 
 
All minerals used as fortificants are considered to be a category A risk as they will interact 
with each other in terms of absorption, and high intakes of one may lead to insufficiency of 
another (Meltzer et al, 2002). Those mineral elements we have highlighted in this report are 
iron, zinc, calcium and fluoride. 
 
Iron 
 
Iron is a necessary nutrient for the formation of haemoglobin and a low intake of iron will 
increase the risk of low iron status and anaemia in children. Cows’ milk is a poor source of 
                                                      

11  http://abbottfamily.com.sg/products/gain?&pc=tr 
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iron and this is why it is recommended that infants have either breast milk or formula milk 
throughout the first year of life. By the age of 1 year, sufficient food can be eaten to provide 
enough dietary iron. Iron is poorly absorbed from formula milks, and it has been suggested 
that only between 2.9% and 5.1% of the added iron in formula milk is absorbed, compared 
to about 50% of the iron from breast milk and 10% from cows’ milk (Saarinen et al, 1977; 
Stekel et al, 1986). It is perfectly possible for children to consume enough iron in the diet 
from a range of diverse local foods, but iron is frequently added to foods and drinks for 
children despite some evidence that these may increase health risks where children are not 
iron-deficient (see section 2.1.1). Most fortified milks provide 20 to 50 times as much iron as 
cows’ milk and this is usually added in the form of iron sulphate. Manufacturers make much 
of the added iron content of fortified milks by comparing them to cows’ milk. However, 
children do not receive the majority of their iron from dairy foods so this is not a helpful 
comparison. There remains a need for more research on the potential harm caused by 
over-consumption of iron among children, as evidence to date suggests that the liberal use 
of iron in fortified milks may be harmful for some children. 
 
Zinc  
 
Zinc is naturally present in animal milk, which typically provides about 0.4mg/100ml. Codex 
provides a minimum figure for zinc in milks for children aged 6-36 months which is roughly 
equivalent to the amount in cows’ milk. Fortified milks typically contain two to four times as 
much zinc as cows’ milk, but the rationale for this is unclear.  
 
Calcium  
 
Calcium is found in all dairy products and is in a form in milk that is easily absorbed 
amongst those populations who tolerate dairy products. Many fortified milks have less 
calcium in them than cows’ milk despite this being one of the key nutrients which 
encourages public health agencies to recommend milk consumption in children in some 
parts of the world. A number of fortified milks contain only 70% of the amount of calcium 
found in cows’ milk and this is added as calcium carbonate which is less well absorbed than 
calcium from milk itself. Codex provides only a minimum figure for the calcium content of 
fortified milks for children aged 6-36 months despite the fact that very high calcium intakes 
can be harmful. 
 
 
Fluoride  
 
Fluoride protects against dental caries, but too much fluoride during the development of 
teeth may result in brown mottling and pitting (fluorosis) of tooth enamel. Most ready-to-
feed (RTF) infant milks use demineralised tap water as the diluent. This has the advantage 
of allowing tighter control over the final mineral content of the product. The final mineral 
content of reconstituted powder formulas will depend on the mineral content of the water 
used as a diluent. The mineral content of tap water is subject to considerable geographical 
variation and in some areas of the world water supplies are fluoridated. 
 
The fluoride concentration of the water used to make up fortified milk powder is a more 
important determinant of fluoride intake than the content of the milks themselves. However, 
children given fortified milks in fluoridated areas will receive considerably more fluoride than 
breastfed babies and may obtain more than those having animal milk. Since there is a lack 
of agreement among expert groups on the appropriate upper level of intake of fluoride in 
relation to dental fluorosis in children, it is difficult to conclude whether children living in 
fluoridated areas are potentially at risk of receiving excessive amounts of fluoride from 
fortified milks. Further work in this area is needed to examine actual fluoride intakes by 
children and the contribution made by fortified milks to total intakes.  
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3.7 Other ingredients 
 
Other ingredients are often added to fortified milks without any clear rationale for their 
inclusion, and they are often added simply because they are used in formula milk powders 
made by the same manufacturers. Their addition seems primarily to be to suggest that 
fortified milks are ‘highly scientific’ and contain complex ingredients with potential health 
benefits, even though no evidence is presented to show that this is true. Adding any 
additional ingredients will increase the cost of fortified milks and therefore their use should 
be questioned. 
 
 

3.7.1 Carnitine 
 
Carnitine is the generic term for a number of compounds that include L-carnitine, acetyl-L-
carnitine, and propionyl-L-carnitine. Carnitine plays a critical role in energy production and 
is concentrated in tissues like skeletal and cardiac muscle. The body makes sufficient 
carnitine to meet the needs of most people. However, some individuals, including pre-term 
infants, cannot make enough and carnitine must be supplied in the diet. Cows’ milk 
contains more carnitine than human milk. There is no rationale for adding carnitine to 
fortified milk for older children. 
 

3.7.2 Taurine 
 
Taurine is a free amino acid found abundantly in human milk and in only small amounts in 
cows’ milk. Most infant formulas are enriched with taurine, although it is an optional 
ingredient. Interestingly, taurine has been added to formula milk for many years because it 
was found in human milk and the patent protection of the addition to formula made it 
economically beneficial to some companies, despite there being little scientific rationale for 
it. Many decades later it appears that taurine is a safe addition to formula milk, but there 
remains no clear clinical benefit for it (Koletzko et al, 2009). There is no rationale at all for 
its use in fortified milks for older children.  
 
 

3.7.3 Inositol 
 
Inositol is an essential growth factor which is synthesised in the body but may need to be 
provided in the diet under certain conditions. Inositol is present in high concentration in 
human milk, and decreases over the course of lactation. Inositol levels in blood are high 
among neonates, leading to the suggestion that inositol plays an important role in early 
development (Scientific Committee on Food, 2003). Whilst, like many components, it is 
added to infant formulas, there is no rationale for its use in fortified milks for older children. 
 
 

3.7.4 Choline 
 
Choline is an amine which is distributed in tissues throughout the body. It is synthesised in 
the body, but may need to be provided in the diet under certain conditions. Choline serves 
as the precursor for the synthesis of phosphatidyl choline (PC), the main phospholipid in 
brain, liver and other tissues. PC plays a role in normal membrane composition and 
signalling processes, lipid metabolism, and normal brain development. There is little 
rationale for its use in infant formula and none for its inclusion in fortified milk for older 
children. 
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3.7.5 Probiotics 
 
Probiotics are live micro-organisms that, when consumed, may have beneficial health 
effects on the host (FAO/WHO, 2001). Human breast milk contains probiotics as well as 
hundreds of different types of prebiotic oligosaccharides. Infant formula based on bovine 
milk contains virtually no probiotics (Teitelbaum and Walker, 2002). The rationale for the 
use of probiotics in infant milks is that they are capable of modifying the balance of 
intestinal microflora in favour of commensal (beneficial) bacteria over pathogenic bacteria, 
and this may have a protective effect against some common childhood infections including 
gastrointestinal infections and respiratory tract infections.  
 
Studies available to support the use of probiotics alone, or in combination with prebiotics 
(synbiotic) in formula milks vary greatly in respect of quality, the bacterial strains used, dose 
and outcomes measured. However, the limited data available suggest that formula milks 
supplemented with synbiotics may reduce the overall incidence of infectious disease in 
healthy infants (Maldonado et al, 2012; Picaud et al, 2010). The evidence is strongest for 
an association between synbiotic use and a reduction in the incidence of non-specific 
gastrointestinal infections and upper respiratory tract infections. However, on the strength of 
a review of randomised control trials in healthy-term infants, the ESPGHAN Committee on 
Nutrition have found that there is too much uncertainty to draw any reliable conclusions on 
the efficacy of probiotics in infant milks. They did not recommend their routine use in 
formula milks for infants (Braegger et al, 2011). There is no evidence for the usefulness of 
probiotics in fortified milk for older children. 
 
The use of powdered milks that contain probiotics is not recommended unless they are 
made up at a temperature which will kill the active bacteria. Currently manufacturers’ 
instructions for reconstitution are at variance with WHO recommendations to use only 
boiled water that has been allowed to cool to 700 C. Water cooled to 500C in order to ensure 
the survival of probiotic bacteria will fail to inactivate any contaminating pathogens. For a 
full discussion on the risks associated with bacteria in formula milk powder, see Infant Milks 
in the UK (www.firststepsnutrition.org). 
 
 

3.7.6 Bovine colostrum 
 
It is generally recognised that colostrum and breast milk contain a large number of growth 
factors and anti-infective factors such as immunoglobins, prebiotics, probiotics and nutrient 
binding compounds that are not present in standard infant formula milks and that confer 
passive protection against enteric pathogens to the breastfed infant. In their quest to 
provide formula milks that more closely reproduce the effects of breastfeeding on infants, 
some manufacturers have introduced formula milks containing either isolated fractions of 
bovine colostrum or intact bovine colostrum to their formula milks. There is no evidence that 
these ingredients provide any benefit in fortified milks.  
 

 
3.7.7 Other additives 
 
Flavourings 
 
Many fortified milks have added flavourings which, alongside the added sugar, create 
products that are more like milkshakes than a plain milk drink. Flavourings do not have to 
be declared on labels in terms of the compounds used and it is generally agreed that 
adding flavourings to foods for children may have a detrimental effect on their preference 
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for naturally-flavoured foods and drinks.12 A number of fortified milks have artificial and 
natural flavourings on their ingredients lists and many mention vanilla as the flavouring with 
vanillin the most frequently mentioned flavouring. 
 
Colourings 
 
Some fortified milks have colourings added. The pink colour in some milk products may be 
cochineal (also known as carmine or carminic acid), which is taken from an animal source 
and is not suitable for vegetarians. Nestlé Nutren Kids and Nestlé Ninho Frutti strawberry 
and banana flavours both contain cochineal.  
 
Artificial sweeteners  
 
Artificial sweeteners are used in some specialist milk products and may be added to 
fortified milks, but we did not find any examples in the products we looked at. As a large 
amount of calorific sweetener is currently added it is not necessary for artificial sweeteners 
to be added. This may change if manufacturers decide to reduce the amount of calorific 
sweeteners in future and should be kept under review.  
 
Carrageenan 

 
Carrageenan is a naturally occurring gum derived from red seaweed. Due to its gelling and 
thickening properties and ability to solubilise milk proteins, it has been widely used for many 
years as a thickener, stabiliser or emulsifier in food products including infant formula milks. 
Carrageenan may be classified as low molecular weight or ‘degraded’ carrageenan or high 
molecular weight or ‘undegraded’ carrageenan. Since the 1960s the inflammatory 
properties of degraded carrageenan have been recognised and it has been used 
experimentally to induce inflammation in animal models and to study the effectiveness of 
anti-inflammatory therapies. Studies in mammals including rats, guinea pigs and monkeys 
have shown that exposure to carrageenan causes ulcerations, polyps, colitis and colorectal 
tumours (Tobacman, 2001). Based on this research, since 1983 degraded carrageenan has 
been listed as a “possible human carcinogen” by the World Health Organization’s 
International Agency for Research on Cancer. However, undegraded carrageenan has 
continued to be used as a food additive.  
 
In a review of the harmful effects of carrageenan in animal models (Tobacman, 2001) also 
reviewed mechanisms whereby degraded carrageenan might be produced from 
undegraded, or food-grade, carrageenan. Review of these data demonstrated that 
exposure to undegraded as well as to degraded carrageenan was associated with the 
occurrence of intestinal ulcerations and neoplasms. It was suggested that this association 
might be attributed to contamination of undegraded carrageenan by components of low 
molecular weight during production, degradation of high molecular weight carrageenan to 
low molecular weight carrageenan by acid hydrolysis in the gastrointestinal tract, or by the 
interactions with intestinal bacteria (Tobacman, 2001). Despite these findings and the 
concerns raised by other researchers in this area (Marcus and Watt, 1981; Marcus and 
Watt, 1980) the US Food and Drug Administration (USDA) has not imposed any restrictions 
on its use as a food additive. However, in 2003 the European Commission's Scientific 
Committee on Food reviewed the available data and suggested that the amount of 
degraded carrageenan in food-grade carrageenan be kept to levels below 5% and 
confirmed its position that it remains inadvisable to use carrageenan as an ingredient in 
infant formula (European Commission Health and Consumer Protection Directorate 
General, 2003). Since then a report by the industry trade group Marinalg has shown that 

                                                      
12  See the report A Question of Taste: A review of flavourings in foods and drinks for more information on this 

topic. www.actiononadditives.org  

http://www.actiononadditives.org/
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industry has no reliable method of determining the levels of degraded carrageenan in food-
grade carrageenan and that 8 out of 12 samples of food-grade carrageenan tested 
contained higher than 5% degraded carrageenan (Marinalg, 2012). 
 
Carrageenan continues to be used as a food additive and can be found in some fortified 
liquid milks such as Nestlé Boost Kid Essentials and Abbott Pediasure.  
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4 Fortified milks available for 
children 

This section describes some of the fortified milks currently found on the international 

market. It is by no means a full list of all the products available. The aim of this section 

is to consider the composition of a range of these products from the main manufacturers 

worldwide. Many products by different names are in fact very similar products as 

manufacturers change the name of a product and sometimes make different claims to suit 

the local market. 

 

 

4.1 Fortified milks for children up to the age of 3 years 
 

The market for fortified milks sold for use by children aged 1 year and over is dominated by 

products often called growing-up milks aimed at toddlers and young children from 1 year of 

age up to about 3 years of age. These milks are, however, variously described by 

manufacturers as toddler milk, growth milk, growing-up milk, kids’ milk or fortified milk for 

children. Many of these milks are branded and packaged to extend an existing series of 

infant and follow-on formula milks which can be confusing for parents, and which allows 

infant formula manufacturers to advertise their brands directly to families. On the 

international market, particularly in Asia, a growing number of dairy companies are 

producing fortified milks to extend formula feeding, either as a stand-alone product or as 

one of a series of infant milks.  

 

These fortified milks for children in the 1-3 year age group are marketed as cows’ milk 

replacements and, whilst they provide higher quantities of some micronutrients such as 

vitamin A, D, iron and zinc than cows’ milk, they may be lower in calcium. Many of them 

also contain twice as much sugar as cows’ milk and may be flavoured with natural or 

synthetic flavourings. Recent additions to the UK market have been toddler milks aimed at 

children aged 2 to 3 years which are a semi-skimmed version of the manufacturers’ original 

growing-up milks. They are lower in fat, carbohydrates and protein than growing-up milks 

for younger toddlers, but the vitamin and mineral content remains similar. Typically, they 

contain less protein and calcium than semi-skimmed cows’ milk.  

 

Do children aged 1-3 years need fortified milks? 

 

Fortified milks are aimed at toddlers and young children, who should be obtaining the 

majority of their nutrients from a diverse local diet and, where mothers choose to continue 

breastfeeding, may also still receive nutrients from breast milk. It is generally recommended 

that toddlers eat a good variety of foods to supply the majority of their nutrients, rather than 

relying on fortified milk products to supply them. This guidance is typically given in many 

developed countries and generally full-fat or whole cows’ milk is considered a suitable 
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choice as the main drink for most toddlers from the age of 1 year, alongside a varied diet. 

The Department of Health in the UK recommends that, from the age of 2 years, children 

who are growing normally and eating a healthy balanced diet can move on to semi-

skimmed cows’ milk (Start4life, 2013) and similar advice exists in other countries. New 

Australian infant feeding guidelines state that: 

 

“Toddler milks and special or supplementary foods for toddlers are not required for healthy 

children” (Australian Government et al, 2013). 

 

4.2 Fortified milks for children aged over 3 years  
 
Fortified milks for children over 3 years of age are a fairly new, but rapidly growing 

commodity worldwide. Products range from liquid milks with added fortificants to dried milks 

with multiple ingredients for which a range of claims are made. As described in section 2, 

however, the usefulness of these ingredients in the diets of children of this age and 

evidence for their efficacy are limited. In many cases the same claims are made as for 

infant formula ingredients, despite the fact that these are are unlikely to be applicable to 

children eating a varied diet of many ingredients.  

 

Do children over 3 years need fortified milks? 

 

The lack of any international guidance on fortified milks for older children would suggest 

that these products are an invented food category. We have found no healthy eating or 

nutritional guidelines anywhere in the world that suggest that children over the age of 3 

years should consume a fortified milk product as part of a healthy diet.  

 

 
4.3 Fortified milks available worldwide 
 

International standards governing the essential composition of follow-on formula milks 

extend to infants and young children aged between 6 months and 36 months. We have 

categorised the example milks we are including in this report based on whether or not the 

suggested age range they are marketed for (or a subset of that age range) falls within the 

remit of these standards. Thus, we have two categories: 

 fortified milks marketed for children up to the age of 3 years, or including children in the 

1-3 years age group, which may be subject to international or local compositional 

standards (or none), and 

 fortified milks for children aged over 3 years whose composition is currently not subject 

to any international or local standards.  

 

Tables 8 and 9 outline a selection of milks on the market worldwide, the manufacturer and 

country of sale, the age range they are marketed for, the additional ingredients added to the 

basic milk mixture (not including standard-addition vitamins and minerals unless these are 

the only additions or a novel number are added, or sugars) and the claims made for the 

product.  

 

The aim of these tables is to give an overview of the sort of products currently on sale and 

the types of additions commonly being made. Table 8 includes fortified milks marketed for 

children in the 1-3 years age range. (This can be, for example, for children aged from 1 



Fortified Milks for Children • June 2013 • page 52 

year, for children aged 1-3 years or for children aged 1-10 years.) Table 9 outlines some of 

the fortified milks available marketed for children over 3 years of age.  

 

More detailed information about those products highlighted with an asterisk* is given in 

Tables 10 and 11.  

 

Notes on Tables 8 and 9 

 

1 The milks named here will be available in a number of countries worldwide and the 

country of sale shown here for the product relates to where the product information we 

have used has been sourced. The products sold under the same brand elsewhere may 

have similar composition but this cannot be guaranteed. 

2 Similar products may have different names and be marketed in a slightly different way in 

different countries. The information given here is the best we have been able to get from 

the UK and from colleagues who have kindly sent us information. We would welcome 

any additional information, but none of the companies approached were willing to give 

us compositional or ingredient information about their products. 

3 The claims have been summarised to give a sense of the sort of claims made for 

products. (For more information about marketing claims, see section 2.5.) However, the 

claims on websites vary considerably and only a few websites provide any supporting 

documentation to support claims. 

4 The information in all the tables in this report is given in good faith and considerable 

effort has been made to obtain accurate information. We are happy to change any 

erroneous information if we are provided with more detailed data.  
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TABLE 8 Examples of fortified milks marketed worldwide for children aged 1-3 

years, or for an age group including children of this age  

 
See Notes on Tables 8 and 9, on page 52. 
 
* = More detailed information about products marked with an asterisk is given in Table 10. 
y = year  m = month N/K = Not known 
 

Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

A+ 
Growing-
Up Goat 
Milk 
Powder 

Quinyang 
Sales 

 

China 1-3 y N/K EGF (epidermal 
growth factor), CPP 
(casein 
phosphopeptide), 
colostrum, prebiotic 
fibre, DHA, ARA, 
nucleotides, choline, 
tryptophan 

N/K 

Alactagrow 

BIBO 
TRIO 

Mead 
Johnson 

Philippines 1-3 y  No Prebiotics, choline, 
taurine  

Supplies nutrients 
for the brain, 
immunity and bones. 
Contains fibrecal 
designed for better 
calcium absorption 
and bone 
mineralisation. 

Anmum 
Essential 
3* 

Fonterra Malaysia 1-3 y  No DHA, prebiotics, 
gangliosides, sialic 
acid 

Maximises brain cell 
connections for 
faster learning, 
better memory and 
ability to learn. 

Baboo Agropur 
Natrel 

Canada 1-2 y Yes DHA, acerola cherry 
juice 

For a smoother 
transition from 
breast to regular 
milk.  

Bonakid* Wyeth Philippines 1-3 y  Yes Lutein, nucleotides  Helps support 
immunity, physical 
development, growth 
and eye health. 

Boost Kid 
Essentials
* 

Nestlé Canada 1-13 y Yes Taurine, choline, 
inositol, carnitine 

Provides 100% 
nutrition and muscle-
building protein. 

Bright 
Dudu 

Bright 
Dairies 

China 1-3 y Yes Prebiotic, taurine, 
phosphopeptide 

N/K 

Chil Mil Morinaga Japan 9m-3 y  N/K Lactoferrin, 
prebiotics (raffinose 
and lactulose), DHA, 
ARA  

Good balance of 
nutrients babies 
need. 

ChocoMilk  Mead 
Johnson  

 

Mexico Children Yes 25 vitamins and 
minerals  

Helps children be 
healthy and strong. 

Combiotic 
Growing 
up milk* 

Hipp 
Organic 

UK 1 y+ 

 

No Probiotics, prebiotics Immune system 
support, strong and 
healthy growth and 
development. 

DANO 
Vitakids 

Arla Food Lebanon 1 y+ Yes Prebiotics, choline Contains 100% of all 
the essential 
vitamins and added 
minerals. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

Enfagrow 
A + 

Mead 
Johnson 

Hong Kong 1-3 y Yes DHA, prebiotics, 
choline, taurine 

Supports mental and 
physical 
development. 

 

Friso Gold 
3 

Dutch Lady 

(Friesland 
Campina) 

Malaysia 1-3 y Yes Probiotics, 
prebiotics, DHA, 
sialic acid, AA, 
choline, taurine, 
inositol, nucleotides 

Speeds up 
information relay 
between brain cells, 
which aids a growing 
child’s overall 
development. 

Gain IQ 
Growing 
up milk 

Abbott Singapore 1 y+ Yes Prebiotics, DHA, AA, 
nucleotides, taurine, 
lutein 

Supports brain, eye 
mental and physical 
development. 

Genio Novolac Lebanon 1-5 y Yes Choline, inositol Supports brain 
development, and 
guarantees better 
nutrition, growth and 
brain development. 

Graduates
* 

Gerber 
(Nestlé) 

Canada 1-3 y Yes Probiotics Development of 
healthy digestive 
tract. 

Groeie 
Start* 

Nestlé The 
Netherlands 

10-36 
m 

No Probiotics Helps development 
of immune system 
and bone strength. 

Growing-
Up 
Formula 
Milk 
Powder 

Hunan 
Nanshan 
Food 

 

China 1-3 y N/K IgG, IgA, prebiotic 
fibres, lactoferrin, 
nucleotides, DHA, 
ARA 

N/K 

Growing-
up Milk * 

Aptamil UK 1-2 y  Yes Prebiotics, taurine, 
choline 

Supports 
development of 
immune system and 
general growth 
development. 

Growing-
up Milk * 

Cow & Gate UK 1-2 y  Yes Prebiotics, taurine, 
choline 

General healthy 
growth and 
development 

Growing-
up Milk * 

Aptamil UK 2-3 y Yes Prebiotics, taurine, 
choline 

Supports 
development of 
immune system and 
general growth 
development. 

Growing-
up milk * 

Cow & Gate UK 2-3 y  Yes Prebiotics, taurine, 
choline 

Nutrient top-up; 
contains prebiotics 
which help reduce 
the presence of 
pathogens in the 
gut. 

Growing-
up milk 
powder 

Guandong 
Yashili 
Group 

 

China 1-3 y  N/K DHA, AA, bovine 
colostrum, 
lactoferrin, IgG 

N/K 

Holle 3 
Growing-
up milk 

HOLLE 
Baby Food 
GmbH 

 

 

Italy 1-3 y No Micronutrients For growth and 
development. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

Humana 
Junior 

Humana Italy 1–3 y  Yes Micronutrients, 
choline, inositol 

Easier to digest and 
less protein than 
cows’ milk. Supports 
natural growth. 
 

Japlo 3 
Growing- 
up milk  

 

Japlo 

 

Philippines 1 y+ 

 

N/K Lactoferrin, DHA, 
prebiotics, probiotics 

N/K 

Japlo 3 
Propolis 

Japlo Philippines 1 y+ 

 

N/K Propolis, DHA, 
prebiotics, probiotics 

 
N/K 

Latte 
David 3 

Plasmon 
(Heinz) 

Italy 1 y+ 

 

Yes 11 vitamins, iron and 
taurine 

More suitable for 
child aged 1+ than 
cows’ milk. Zinc for 
natural defences. 

Latte di 
crescita 

Granarolo Italy 1-3 y No Prebiotics, taurine Supports normal 
growth and 
development. 

Latte di 
crescita 
soya 

Aptamil Italy 1-3 y Yes Micronutrients Supports normal 
growth and 
development and for 
lactose intolerance. 

Latte 
Junior 4 

Plasmon 
(Heinz) 

Italy 2 y+ 

 

Yes Vitamins A, C and D, 
iron, calcium, taurine 

For bone 
development, 
natural defences 
and brain 
development. 

Latte Max Parmalat  Italy Children Yes Micronutrients For normal 
metabolism, nervous 
system support and 
preventing 
overweight. 

Latte 
prima 
crescita 

Parmalat Italy 1-3 y Yes Micronutrients For normal energy 
metabolism and 
bone growth. 

Mamil 
Gold Step 
3* 

Danone Singapore 1-3 y Yes DHA, ARA, 
prebiotics, choline, 
taurine, sialic acid 

Maxi-Q system of 
nutrients promotes 
overall growth and 
development; 
prebiotics for healthy 
digestion. 

Mellin 1 Mellin SpA 
(Danone) 

Italy 1-2 y Yes Prebiotics, choline, 
taurine 

Supports normal 
growth and 
development. 

Mellin 2 Mellin SpA 
(Danone) 

Italy 2-3 y Yes Prebiotics, choline, 
taurine 

Supports normal 
growth and 
development. 

Milex 3 
years  

Arla Foods Vietnam 1-3 y Yes Probiotics, 
prebiotics, DHA, AA, 
choline 

Optimal nutrition for 
comprehensive child 
development, 
physical and 
intellectual. 

Mio* Nestlé Italy 1-3 y Yes Vitamins and 
minerals only 

Contributes to 
development of 
cognition, bones and 
teeth.  
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

Moo Selecta 
(jointly owned 
by Mead 

Johnson) 

 

Philippines Children Yes Vitamins B1, B2, B6 
B12  

N/K 

Multi 
Topoli 

Multi food 
industries 
(Danone) 

Iran 2 y+ 

  

No Vitamins and 
minerals 

Healthy growth and 
development. 

NAN H.A. 
3 

Nestlé 

 

Australia 1 y+ No Probiotics, partially 
hydrolysed protein, 
DHA, AA 

Easy to digest, 
supports toddlers’ 
digestive and 
immune systems. 

NAN H.A. 

4 

Nestlé 

 

Australia 2 y+ No Probiotics, partially 
hydrolysed protein 

Easy to digest; 
supports toddlers 
digestive and 
immune systems. 

NAN Pro 
3* 

Nestlé 

 

Hong Kong 10-36 
m 

Yes Probiotics, DHA, AA Supports digestive 
and immune system. 

Neolatte 
3* 

Unifarm 
(Danone) 

Italy 1-3 y No Probiotics 

 

N/K 

Nespray 
Growing-
up Milk 

Nestlé 

 

Singapore 1-3 y Yes DHA, ARA, 
prebiotics, 
probiotics, taurine,  

With Activprotect, 

improves the 
intestinal 
environment, healthy 
digestive system, 
eye and brain 
development, mental 
and physical 
development. 

Nidina 3 Nestlé Italy 12-24 
m 

No Probiotics, DHA, AA Supports immune 
system, energy 
utilisation and 
growth. 

 

Nidina 4 Nestlé Italy 2 y+  

 

No Probiotics, DHA, AA Supports immune 
defence and 
development of 
bones and teeth. 

 

Ninho 1+ Nestlé Brazil  1 y+ No Prebiotics 

 

To support growth, 
good digestion and 
protection. 

Ninho 
Frutti* 

Nestlé Brazil 2-6 y Yes Iron, calcium, 
vitamins A, C and D, 
fruit pulp 

Combines nutrition 
of milk with benefits 
of fruit. 

Nipiol 3 
latte 
liquida per 
la crescita 

Plasmon 
(Heinz) 

Italy 1-3 y Yes Micronutrients, 
taurine 

For the immune 
system, nervous 
system, defence and 
mental health. 

Novalac 3 Bayer 
Healthcare 

 

France 1-3 y Yes Micronutrients, EFA, 
taurine, inositol 

25 times the iron in 
cows’ milk. Vanilla 
flavour to awaken 
the taste buds 

Novalac 
Genio 

Bayer 
Healthcare 

Lebanon 1-5 y Yes Micronutrients, ALA Better nutrition, 
growth and brain 
development. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

Nurture 
Gold 
Toddler* 

Heinz Australia 1 y+ 

 

No DHA/ EPA, 
probiotics, prebiotics 

Supports toddlers’ 
nutrition and a 
healthy digestive 
system. 

 

Nutradefe
nce  

Hero 

 

The 
Netherlands 

1-3 y N/K DHA, AA, prebiotics  Normal growth and 
development plus 
extra nutrients for 
brain and eye, 
digestive system 
and resistance to 
disease. 

Nutren 
Kids* 

Nestlé 

 

Brazil 1-10 y Yes Choline, inositol Supplements 
children’s nutrition. 

PediaSure
* 

Abbott 
Nutrition 

USA 1-13 y 

 

Yes Prebiotics, choline 
taurine, m-inositol, l-
carnitine 

Supports catch-up 
growth, eye and 
brain health, 
digestive system 
health, immune 
system support. 

Physiolac 
Bio 3 

Gilbert 
Laboratories 

France 1-3 y No Micronutrients Appropriate level of 
protein to limit 
protein intake when 
moving on to solids. 

QQ Star 
Milk 
Beverage 
for 
Children 

Yili 

 

China Children Yes Vitamins A and D, 
calcium, iron, zinc, 
taurine  

N/K 

QQ Star 
Milk for 
Children 

Yili 

 

China Children Yes Vitamins A and D, 
iron, zinc  

N/K 

QQ Star 
Milk for 
Growing 
Children 

Yili 

 

China Children Yes DHA, prebiotics 

 

Intelligent 
development type. 

QQ Star 
Milk for 
Growing 
Children 

Yili 

 

China Children Yes Colostrum, 
prebiotics 

 

Physical 
development type. 

S-26 PE 
Gold* 

Wyeth Malaysia 1-10 y No DHA, AA, prebiotics, 
lutein, choline, 
taurine, inositol, 
nucleotides, l-
carnitine 

Supports catch-up 
growth, and provides 
all nutrients picky 
eaters may lack. 
Supports height and 
weight increase. 

S-26 
Progress 
Gold* 

Wyeth Malaysia 1-3 y No DHA, AA, prebiotics, 
lutein, choline, 
taurine, inositol, 
nucleotides 

Provides 100% of at-
risk nutrients and 
provides nutrients 
which help support 
growth, development 
and health. 

Scuolabus
* 

Milte 
(Humana) 

Italy 1-11 y Yes Choline, inositol, 
carnitine 

Contributes to 
development of 
nervous tissue, and 
regular intake to the 
prevention of 
overweight. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients 

Claims 

SGM 
Eksplor 

PT Sari 
Husada 

 

India 1-3 y Yes DHA, fructo-
oligosaccharides, 
inulin 

 

 

 

N/K 
 
 
 
 
 
 
 

Similac Go 
& Grow* 

Abbott USA 6 m - 
2 y 

No DHA, AA, lutein, 
nucleotides, taurine, 
carnitine, galacto-
oligosaccharides, m-
inositol 

Supports normal 
development of 
brain and eye, 
digestive health, and 
growth. 

Similac Go 
& Grow 
soy-based 
formula 

Abbott USA 9 m - 
2 y 

No DHA, AA, lutein, 
choline, inositol, 
fructo-
oligosaccharides, 
taurine, carnitine 

Helps bridge the 
nutritional gaps that 
can be associated 
with the transition to 
table foods. Lactose-
free for when lactose 
should be avoided. 

Sustagen 
Junior 1+* 

Mead 
Johnson 

Malaysia 1-3 y Yes DHA, prebiotics, 
choline 

Helps provide 100% 
nourishment. Helps 
picky eaters get 
nutrients they may 
lack. 

Toddler 
Formula 
Milk 
Powder 

Wissun 
Nutritional 
Food Group 
International 

China 1-3 y N/K Nucleotides, DHA, 
ARA, choline, 
taurine, CPP, 
prebiotic fibre 

N/K 

Toddler 
Milk* 

SMA UK 1-3 y Yes DHA, AA, choline, 
taurine, inositol, 
nucleotides 

Provides important 
nutrients toddlers 
need. Forty times 
the iron in cows’ 
milk. 

 

Topoli 
Growing-
up Milk 

Multi 
company 
(Danone) 

Iran 2 y+   

 

N/K Micronutrients Enriched with 
vitamins and 
minerals to cover 
growing needs. 

You + 
Toddler 
Formula 
Goat Milk 
Powder 

Yu Bao 
Goat’s Milk 

 

China 1-3 y N/K EGF, IgG, DHA, 
ARA, lutein, choline, 
prebiotic fibre, 
lactoferrin, 
nucleotides, taurine, 
l-carnitine, inositol 

 

N/K 
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TABLE 9 Examples of fortified milks marketed worldwide for children aged over 

  3 years 

 

See Notes on Tables 8 and 9, on page 52. 

* = More detailed information about products marked with an asterisk is given in Table 11. 

y = year  m = month N/K = Not known 

 

Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients  

Claims 

Aquiva* Wyeth Philippines 4 y+ Yes DHA, AA, prebiotics, 
lutein, nucleotides 

Provides nutritionally 
compromised children 
with proper nutrition. 
Supports cognitive 
development, eye 
health, nutrient 
absorption and 
immunity.  

Bébélac 
Junior 

Numil 
(Danone) 

UAE 3 y+ N/K Micronutrients Supports learning 
skills and healthy 
growth. 

Bonakid 
Pre-
School 4* 

Wyeth Philippines 4 y+ Yes Micronutrients, lutein  Supports the immune 
system, protection 
and physical growth, 
helps promote eye 
health. Has a sweet 
vanilla taste that 
children will surely 
love. 

Bright 
Dudu 

Bright 
Dairies 

 

China 3-6 y Yes Xylitol, high-fructose 
corn syrup, 
prebiotics, taurine, 
phosphopeptide 

N/K 

Enfakid 
A+* 

Mead 
Johnson 

Hong Kong 3-6 y Yes DHA, prebiotics, 
choline, taurine 

Supports mental and 
physical develop-
ment, and helps the 
learning process. 

Enfa-
school A+*  

Mead 
Johnson 

Hong Kong 6-12 y Yes DHA, prebiotics, 
choline 

Nutritional support for 
overall mental and 
physical 
development. 

Friso Gold 
4*  

Dutch Lady 
(Friesland 
Campina) 

Hong Kong 3-9 y Yes Prebiotics, 
probiotics, DHA, 
sialic acid, AA, 
choline, taurine, 
inositol, nucleotides 

Supports physical 
and mental 
development, healthy 
digestive and immune 
systems.  

Future 
Star Milk 

Mengniu 
Dairies 

China 3 y+  N/K DHA, probiotics For protection.  

Future 
Star Milk 

Mengniu 
Dairies 

China 3 y+  N/K DHA, taurine 

 

For wisdom.  

Future 
Star Milk 

Mengniu 
Dairies 

China 3 y+  N/K DHA, vitamins A and 
D 

For vitality. 

Gain IQ 
Kid* 

Abbott Singapore 3 y+ Yes DHA, AA, prebiotics, 
probiotics, lutein, 
nucleotides, taurine, 
choline  

Supports mental and 
physical 
development, eye 
health and natural 
defences. Helps 
maintain healthy 
digestive system and 
protect against free 
radical damage. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients  

Claims 

Goat’s 
Milk 
Powder 

SNY Dairy 

 

China 3-7 y N/K IgG, EGF, DHA, 
ARA, prebiotics, 
nucleotides, inositol, 
taurine, lactoferrin, 
CPP 

N/K 

Growing-
Up Milk 
(yak's 
milk) 

Liao Yun 
Dairy 

 

China 3-7 y  N/K Immunoglobins, 
lactoferrin, DHA, 
natural CLA 
(conjugated linoleic 
acid)  

N/K 

Lactum 3+ Mead 
Johnson 
Nutritionals 

 

Philippines 3-6 y Yes DHA, prebiotics, 
Appetite Support 
Nutrients (zinc, iron, 
folic acid, thiamin, 
vitamin B12)  

Helps kids achieve 
100% nutrition. 
Contains Appetite 
Support Nutrients. 

Lactum 6+ Mead 
Johnson 

Philippines 6 y+ Yes DHA, prebiotics, 
Appetite Support 
Nutrients (zinc, iron, 
folic acid, thiamin, 
vitamin B12) 

Helps kids achieve 
100% nutrition. 
Contains Appetite 
Support Nutrients. 

Milex 4 
years 

Arla Foods Vietnam 3-7 y Yes Probiotics, 
prebiotics, DHA, AA, 
choline 

Helps strengthen the 
immune system. 

Mamil  

All 'n One* 

Dumex 
(Danone) 

Malaysia 4-6 y No DHA, AA, prebiotics, 
taurine, fruit and 
vegetable purée 

Total formula to 
support your child’s 
nutritional needs at 
each stage; to help 
your child get the 
daily recommended 
intake of nutrients 
from the five food 
groups. 

Mamil 
Gold Step 
4* 

Dumex 
(Danone) 

Singapore 3-6 y Yes DHA, ARA, 
prebiotics, sialic 
acid, taurine, choline 

Supports mental and 
physical 
development, eye 
health and natural 
defences. Helps 
maintain healthy 
digestive system and 
protect against free 
radical damage. 

Milk for 
kids 

Nanjing Wei 
Gang Dairy 

 

China 3 y+ N/K Prebiotics, taurine, 
zinc, vitamins A and 
D 

N/K 

Nido 5+ Nestlé Philippines 5 y+ No DHA, probiotics, 
prebiotics, taurine 

Physical and mental 
growth, to strengthen 
the body’s defences 
and build strong 
bones. 

Nido pre-
school 

Nestlé  Mexico 3-5 y No DHA, ARA, 
probiotics, prebiotics 

Supports physical 
and mental growth 
strengthens body’s 
defences, for healthy 
digestion. To help 
young minds perform 
at their peak. 

Ninho 3+* Nestlé Brazil 3 y+ No Prebiotics, 
micronutrients 

Supplementation of 
diet for healthy 
appetite. 
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Brand/ 

product 

Manufacturer Country 
of sale 

Age  Flavour Added 
ingredients  

Claims 

S-26 
Promise 
Gold* 

Wyeth Malaysia 4 y+ Yes DHA, AA, prebiotics, 
choline, taurine, 
inositol, nucleotides, 
lutein 

Helps fill nutritional 
gaps. Has 40 
nutrients that support 
growth, development 
and health. 

SGM Aktif PT Sari 
Husada 

 

India 3-6 y Yes DHA,fructo-
oligosaccharides, 
inulin, honey and 
vanilla flavour, 
sucrose  

N/K 

Soy 
pediatric 
drink* 

 

Bright 
Beginnings 

USA Children Yes DHA, prebiotics, 
choline, taurine, 
inositol, carnitine 

Nutrients for growth, 
development and 
immune support. 

Sustagen 
Kid 3+ * 

Mead 
Johnson  

 

Singapore 3-6 y Yes DHA, prebiotics, 
choline  

Helps provide 100% 
nourishment. Helps 
picky eaters get 
nutrients they may 
lack. 

Sustagen 
School 6+* 

Mead 
Johnson 

Australia 
 

6 y+ Yes DHA, prebiotics, 
choline 

Helps provide 100% 
nourishment. Helps 
picky eaters get 
nutrients they may 
lack. 
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4.4 How does the composition of some of these fortified milks vary? 
 

Tables 10 and 11 outline the compositional details of some of these example milks in 

comparison to cows’ milk. The milks selected are those for which we have been able to 

collect sufficient information for inclusion in the tables, but we welcome any corrections or 

additional information since it can be difficult to obtain and determine data. It is interesting 

to note that when we asked for information about ingredients and nutritional composition 

from helplines or carelines outside the UK we were generally unable to obtain information. 

We have therefore relied on website data and information kindly sent to us by colleagues in 

different parts of the world (primarily from packaging information).  

 

We have not included all the nutrients present in the milks since many of the nutrients are 

those present in the milk itself or typically added to all milks. We have tried to highlight key 

areas for discussion and where novel ingredients may impact on suitability – for example, 

the inclusion of fish oils means that many milks are not suitable for vegetarians.  

 

We have divided the milks into two groups: 

• Those marketed for children up to the age of 3 years, or including children in the 1-3 

years age group. We have compared these with whole cows’ milk. 

• Those marketed for children aged over 3 years. We have compared these to semi-

skimmed cows’ milk (since this is the recommendation in many countries). 

 

 

Notes on Tables 10 and 11 

 

1 The milks named here will be available in a number of countries worldwide and the 

country of sale shown here for the product relates to where the product information we 

have used has been sourced. The products sold under the same brand elsewhere may 

have similar composition but this cannot be guaranteed. 

2 Similar products may have different names and be marketed in a slightly different way in 

different countries. The information given here is the best we have been able to get from 

the UK and from colleagues who have kindly sent us information. We would welcome 

any additional information, but none of the companies approached were willing to give 

us compositional or ingredient information about their products. 

3 The claims have been summarised to give a sense of the sort of claims made for 

products. (For more information about marketing claims, see section 2.5.) However, the 

claims on different websites vary considerably and only a few websites provide any 

documentation to support claims. 

4 The information in all the tables in this report is given in good faith and considerable 

effort has been made to obtain accurate information. We are happy to change any 

erroneous information if we are provided with more detailed data.  
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TABLE 10 The nutritional composition of milks marketed for children aged 1-3 years, or 

for an age group including children of this age, compared with whole cows’ 

milk  
 

Nutrients per 100ml 
 

Whole cows’ 
milk 

Abbott 
Similac Go & 
Grow 

Abbott 
Similac Go 
& Grow 
Soy 

Nestlé 
Groeie Start 
3 

Nestlé Nan 
Pro 3  

Suggested for use 
by children aged 

From 1 year 
 

From 6 to 24 
months 

From 9 to 
24 months 

From 10 to 
36 months 

From 10 to 
36 months 

Formulation Liquid Powder Powder Powder Powder 

Country listed N/A USA USA The 
Netherlands 

Hong Kong 

Flavoured      

MACRONUTRIENTS      

Energy kcal 66 65 67 67 67 

Protein g 3.3 1.9 1.9 1.5 2.0 

Whey:casein ratio 20:80 N/K N/K 20:80 N/K 

Carbohydrate g 4.6 6.6 7.0 8.4 7.8 

– of which lactose g  ~4.6  6.2 0 5.2 4.9 

Carbohydrate 
source 

Lactose, other 
mono-

saccharides and 
oligosaccharide 

Lactose,  
galacto- 

oligosaccharide 

Corn syrup, 
sucrose 

Lactose, 
maltodextrin 

Lactose, 
maltodextrin 

Fat g  3.9 3.7 3.7 3.0 2.0 

Added LCPs  AA      

                       DHA      

MICRONUTRIENTS      

Vitamin A µg  33.2 57 60 75 69 

Vitamin C mg 2.0 10 8.1 12 8.7 

Vitamin D µg  0.03 0.85 1.0 1.2 0.92 

Calcium mg 118 80 132 78 62 

Zinc mg 0.4 0.5 0.5 0.7 0.49 

Iron mg 0.03 1.2 0.5 1.0 0.8 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Inositol      

Carnitine      

Nucleotides      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

     

Halal approved    N/K  

 
AA = arachidonic acid  DHA = docosahexaenoic acid  
LCP = long chain polyunsaturated fatty acid  N/K = not known    

 
1 Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or the 

use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from whey and, 
although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 10 continued 
 

Nutrients per 100ml 
 

Whole cows’ 
milk 

Granarolo 
Latte di 
Crescita 3 

Hipp 
Organic 
Combiotic 
Growing-up 
milk 

Heinz 
Nurture 
Toddler 
Gold 

Nestlé 
NAN H.A. 3 

Suggested for use 
by children aged 

From 1 year 
 

From 1 year From 1 year 
 

From 1 year 
 

From 1 year 

Formulation Liquid Liquid Powder Powder Powder 

Country listed N/A Italy UK Australia Australia 

Flavoured 
 

     

MACRONUTRIENTS      

Energy kcal 66 69 66 71 67 

Protein g 3.3 1.9 1.4 2.8 1.5 

Whey:casein ratio 20:80 N/K 20:80 N/K N/K 

Carbohydrate g 4.6 8.5 8.2 8.5 8.8 

– of which lactose g  ~4.6  N/K 7.9 4.4 3.4 

Carbohydrate source Lactose, other 
mono-

saccharides and 
oligosaccharides 

Lactose, 
maltodextrin, 

sucrose 

Lactose Lactose, 
maltodextrin, 

dextrose, 
oligo-

saccharides 

Lactose, 
maltodextrin 

Fat g  3.9 2.9 3.0 2.8 2.9 

Added LCPs AA      

                     DHA      

                     EPA 
 

     

MICRONUTRIENTS 
           

     

Vitamin A µg 33.2 70 70 43 32 

Vitamin C mg 2.0 10 10 4.3 7.0 

Vitamin D µg 0.03 1.2 1.3 0.8 0.8 

Calcium mg 118 85 80 110 95 

Zinc mg 0.4 0.6 0.7 0.5 0.5 

Iron mg 
 

0.03 0.8 1.2 1.3 1.0 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

 N/K   N/K 

Halal approved  N/K  N/K N/K 

 
AA = arachidonic acid         DHA = docosahexaenoic acid      EPA = eicosapentaenoic acid 
LCP = long chain polyunsaturated fatty acid     N/K = not known  
 
1 Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or the 

use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from whey and, 
although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 10 continued 
 

Nutrients per 100ml 
 

Whole cows’ 
milk 

Plasmon 
Latte David 
3 

Aptamil 
Growing-up 
Milk  

Cow & Gate 
Growing-up 
Milk  

Aptamil 
Latte di 
crescita 
soya 

Suggested for use 
by children aged 

From 1 year From 1 year From 1 to 2 
years 

From 1 to 2 
years 

From 1 to 3 
years 

Formulation Liquid Liquid Powder Powder Liquid 

Country listed N/A Italy UK UK Italy 

Flavoured 
 

     

MACRONUTRIENTS      

Energy kcal 66 65 67 67 71 

Protein g 3.3 1.6 1.5 1.5 2.5 

Whey:casein ratio 20:80 N/K 50:50 30:70 N/K 

Carbohydrate g 4.6 7.8 8.5 8.5 7.5 

– of which lactose g  ~4.6  N/K 6.2 6.2 0 

Carbohydrate source Lactose, other 
mono-

saccharides and 
oligosaccharides 

Lactose, 
maltodextrin, 

fructose 

Maltodextrin, 
lactose, oligo-
saccharides 

Maltodextrin, 
lactose, oligo-
saccharides 

Maltodextrin, 
glucose, 
fructose 

Fat g  3.9 3.0 2.8 2.8 3.5 

Added LCPs   AA      

                        DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg  33.2 75 65 65 81 

Vitamin C mg 2.0 15.0 15 15 8 

Vitamin D µg  0.03 1.6 1.7 1.7 1.3 

Calcium mg 118 90 86 86 105 

Zinc mg 0.4 0.9 0.9 0.9 0.62 

Iron mg 
 

0.03 1.2 1.2 1.2 1.3 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Gangliosides      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

 N/K   N/K 

Halal approved  N/K   N/K 

 
AA = arachidonic acid  DHA = docosahexaenoic acid  
LCP = long chain polyunsaturated fatty acid  N/K = not known     
 
1 Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or the 

use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from whey and, 
although vegetarian alternatives are available, they are not used by all manufacturers. 



Fortified Milks for Children • June 2013 • page 66 

TABLE 10 continued  
 

Nutrients per 100ml 
 

Whole 
cows’ milk 

Dumex 
(Danone) 
Mamil Gold 
Step 3 

Fonterra 
Anmum 
Essential 3 

Gerber 
(Nestlé) 
Graduates 

Mead 
Johnson 
Enfagrow 
A+  

Suggested for use by 
children aged 

From 1 year From 1 to 3 
years 

 

From 1 to 3 
years 

 

From 1 to 3 
years 

From 1 to 3 
years 

Formulation  Liquid Powder Powder Powder Powder 

Country listed N/A Singapore Malaysia Canada Hong Kong 

Flavours available 
 

     

MACRONUTRIENTS      

Energy kcal 66 72 62 88 64 

Protein g 3.3 2.0 3.3 3.5 2.5 

Whey:casein ratio 20:80 N/K 20:80 20:80 N/K 

Carbohydrate g 4.6 12 5.2 9 9.9 

– of which lactose g  ~4.6  N/K N/K N/K N/K 

Carbohydrate source Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Sucrose, 
lactose, 
glucose 

syrup solids, 
oligo-

saccharides, 
sialic acid 

Lactose, 
inulin, oligo-
saccharides, 

sialic acid 

Sugar, corn 
maltodextrin, 

lactose 

Lactose, corn 
syrup solids, 

sucrose, 
oligo-

saccharides, 
sialic acid, ß-

glucans 

Fat g  3.9 2.0 3.0 4.2 1.8 

Added LCPs AA      

                      DHA 
 
 

     

MICRONUTRIENTS      

Vitamin A µg (IU) 33.2 28 52 97 39.9 

Vitamin C mg 2.0 11 7.6 4.9 7.6 

Vitamin D µg (IU) 0.03 0.6 0.8 0.4 0.6 

Calcium mg 118 121 111 118 114 

Zinc mg 0.4 0.5 1.5 1.35 0.61 

Iron mg 
 

0.03 1.0 1.5 1.2 1.0 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Gangliosides      

Inositol      

Nucleotides      

Contains soya  N/K    

Contains fish oil  N/K     

Suitable for 
vegetarians

1
 

 N/K     

Halal approved  N/K N/K N/K N/K 

 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 10 continued  
 
Nutrients per 100ml 
 

Whole cows’ 
milk 

Mead 
Johnson 
Sustagen 
Junior 1+  

Nestlé Mio 
Latte per la 
Crescita 

SMA 
Toddler 
Milk 

Wyeth S-26 
Progress 
Gold 

Suggested for use 
by children aged  

From 1 year From 1 to 3 
years 

From 1 to 3 
years 

 

From 1 to 3 
years 

 

From 1 to 3 
years 

Formulation Liquid Powder Liquid Powder Powder 

Country listed N/A Malaysia Italy UK Malaysia 

Flavoured       

MACRONUTRIENTS      

Energy kcal 66 84 67 66 80 

Protein g 3.3 2.9 2.0 1.8 2.6 

Whey:casein ratio 20:80 N/K N/K 20:80 40:60 

Carbohydrate g 4.6 12.2 8.2 7.4 10.4 

– of which lactose g  ~4.6  N/K 3.5 7.4 N/K 

Carbohydrate source Lactose, other 
mono-

saccharides and 
oligosaccharides 

Lactose, 
sucrose, corn 
syrup solids, 

inulin 

Glucose syrup, 
sugar, lactose, 
maltodextrins 

Lactose  Lactose, 
maltodextrin, 

oligo-
saccharides 

Fat g  3.9 2.9 2.9 3.3 3.0 

Added LCPs AA      

                      DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg  33.2 98 74 70 70.5 

Vitamin C mg 2.0 7.4 10 12 10 

Vitamin D µg  0.03 1.0 1.2 1.5 1.7 

Calcium mg 118 113 111 78 91 

Zinc mg 0.4 0.6 0.8 0.93  0.5 

Iron mg 0.03 1.0 1.2 1.2 1.2 

 
OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Inositol      

Carnitine      

Nucleotides      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

  N/K  Powder only N/K 

Halal approved  N/K N/K  N/K 

      
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 10 continued  
 

Nutrients per 100ml 
 

Whole 
cows’ milk 

Unifarm 
Neolatte 3 

Wyeth 
Bonakid 

Nestlé 
Nutren Kids 
(vanilla) 

Wyeth S-26 
PE Gold 

Suggested for use 
by children aged  

From 1 year From 1 to 3 
years 

From 1 to 3 
years 

From 1 to 10 
years 

From 1 to 10 
years 

Formulation Liquid Powder Powder Powder Powder 

Country listed N/A Italy Philippines Brazil Malaysia 

Flavoured  N/A     

MACRONUTRIENTS      

Energy kcal 66 67 82 70 100 

Protein g 3.3 1.8 2.6 2.0 3.5 

Whey:casein ratio 20:80 N/K N/K N/K 46:54 

Carbohydrate g 4.6 8.5 11.7 10.7 13.5 

– of which lactose g  ~4.6  5.5 N/K N/K N/K 

Carbohydrate source Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Lactose, 
maltodextrin 

fructose, 
starch 

Lactose, 
sucrose, 

maltodextrin 

Lactose, 
sugar, 

maltodextrin 

Sucrose, 
lactose, 

maltodextrin, 
corn syrup 

solids 

Fat g  3.9 2.9 2.7 2.2 3.5 

Added LCPs AA      

                      DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg  33.2 64 74.1 84 100 

Vitamin C mg 2.0 16 9.9 14 12 

Vitamin D µg  0.03 1.2 1.0 0.9 1.7 

Calcium mg 118 64 95 186 125 

Zinc mg 0.4 0.6 0.8 1.0 1.2 

Iron mg 
 

0.03 0.9 1.0 2.8 1.9 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Inositol      

Carnitine      

Nucleotides      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

 N/K N/K N/K
2 

N/K 

Halal approved  N/K N/K N/K N/K 
 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 

 

2 The strawberry and banana flavoured version is not suitable for vegetarians due to the presence of the food colouring 

cochineal carmine.  
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TABLE 10 continued 

 

Nutrients per 100ml 
 

Whole 
cows’ milk 

Milte 
(Humana) 
Scuolabus 

  Abbott  
PediaSure  

Nestlé NAN 
H.A. 4 

Nestlé 
Nidina 3 

Suggested for use 
by children aged 

From 1 year From 1 to 11 
years 

From 1 to 13 
years 

From 2 
years 

From 2 years 

Formulation Liquid Liquid Liquid Powder Powder 

Country listed N/A Italy USA Australia Spain 

Flavoured  
 

     

MACRONUTRIENTS      

Energy kcal 66 69 100 60 67 

Protein g 3.3 1.5 3.0 1.9 1.5 

Whey:casein ratio 20:80 N/K N/K N/K N/K 

Carbohydrate g 4.6 9 14 9.3 8.5 

– of which lactose g  ~4.6  6.4 0 3.3 5.4 

Carbohydrate 
source 

Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Lactose, 
maltodextrin, 

maltose 

Sucrose, 
maltodextrin, 

oligo-
saccharides 

Lactose, 
maltodextrin 

Lactose, 
maltodextrin 

Fat g  3.9 3.0 3.9 1.9 3.0 

Added LCPs AA      

                      DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg 33.2 64 60 41.3 77 

Vitamin C mg 2.0 11 10 6 12 

Vitamin D µg 0.03 1.1 2.0 0.8 None added 

Calcium mg 118 59 96 91 81 

Zinc mg 0.4 0.7 0.7 0.5 0.8 

Iron mg 
 

0.03 0.8 1.4 0.9 1,1 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

 N/K  N/K  

Halal approved  N/K  N/K N/K 
 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 10 continued 
 

Nutrients per 100ml 
 

Whole 
cows’ milk 

Plasmon 
Latte Junior 

4 

Aptamil 
Growing-up 

Milk  

Cow & Gate 
Growing-up 

milk   

Nestlé Ninho 
Frutti 
(banana and 
papaya) 

Suggested for use 
by children aged 

From 1 year From 2 years From 2 to 3 
years 

From 2 to 3 
years 

From 2 to 6 
years 

Formulation Liquid Liquid Powder Powder Liquid 

Country listed N/A Italy UK UK Brazil 

Flavoured  
 

     

MACRONUTRIENTS      

Energy kcal 66 65 50 50 67 

Protein g 3.3 1/6 1.1 1.1 2.0 

Whey:casein ratio 20:80 N/K 20:80 20:80 N/K 

Carbohydrate g 4.6 7.0 6.6 6.6 11 

– of which lactose g  ~4.6  N/K 5.5 5.5 N/K 

Carbohydrate 
source 

Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Lactose, 
fructose, 

maltodextrin 

Lactose, oligo-
saccharides, 
maltodextrin 

Maltodextrin, 
lactose, oligo-
saccharides 

Lactose, sugar 

Fat g  3.9 3.0 1.9 1.9 1.6 

Added LCPs AA      

                      DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg 33.2 75 65 65 96 

Vitamin C mg 2.0 14 14 14 7 

Vitamin D µg 0.03 1.6 1.7 1.7 1.0 

Calcium mg 118 110 110 110 126 

Zinc mg 0.4 0.9 0.9 0.9 N/K 

Iron mg 
 

0.03 1.2 1.2 1.2 2.1 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

 N/K   N/K
2
 

Halal approved  N/K   N/K 

 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 

 

2      The strawberry and banana flavoured version is not suitable for vegetarians due to the presence of the food colouring 

cochineal carmine.  
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TABLE 11 The nutritional composition of milks marketed for children aged over 3 
years, compared with semi-skimmed cows’ milk  

 

 

Nutrients per 100ml 
 

Semi-
skimmed 
cows’ milk 

Abbott 
Gain IQ Kid 

Nestlé 
Ninho 3+ 

Dumex 
(Danone) 
Mamil Gold 
Step 4 

Mead 
Johnson 
Enfakid A+ 
(original) 

Suggested for use 
by children aged 

From 2 years 
 

From 3 
years  

From 3 
years 

From 3 to 6 
years 

From 3 to 6 
years 

Formulation Liquid Powder Powder Powder Powder 

Country listed N/A Singapore Brazil Singapore Hong Kong 

Flavoured  
 

     

MACRONUTRIENTS      

Energy kcal 46 64 67 75 64 

Protein g 3.5 2.2 2.3 2.4 2.7 

Whey:casein ratio 20:80 N/K 20:80 N/K N/K 

Carbohydrate g 4.7 6.6 8 12.6 9.9 

– of which lactose g  ~4.7  N/K N/K N/K N/K 

Carbohydrate source Lactose, other 
mono-

saccharides and 
oligosaccharides 

Lactose, 
sucrose, 

oligo-
saccharides 

Corn syrup, 
lactose 

Sucrose, 
lactose, 

glucose syrup 
solids, oilgo-
saccharides, 

sialic acid 

Corn syrup 
solids, 

sucrose, 
lactose, 

inulin, oligo-
saccharides 

Fat g  1.7 3.1 3.0 1.9 1.67 

Added LCPs  AA      

                       DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg  20.5 27.6  46.5 27 47 

Vitamin C mg 2.0 9.4 8.5 11.4 7.6 

Vitamin D µg  0.03 0.4  0.55 0.5 1.1 

Calcium mg 120 127 188 143 114 

Zinc mg 0.4 0.5 1.3 0.7 0.76 

Iron mg 
 

0.02 1.0 2.6 1.1 1.14 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Nucleotides      

Lutein      

Contains soya    N/K  

Contains fish oil    N/K  

Suitable for 
vegetarians

1
 

 N/K N/K N/K  

Halal approved  N/K N/K N/K N/K 

 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 11 continued 

 
Nutrients per 100ml 
 

Semi-
skimmed 
cows’ milk  

Mead 
Johnson 
Sustagen 
Kid 3+ 
(vanilla) 

Dutch Lady 
Friso Gold 4 

Wyeth 
Bonakid 
Pre-School 
4 

Wyeth S-26 
Promise 
Gold 

Suggested for use 
by children aged  
 

From 2 years From 3 to 6 
years 

From 3 to 9 
years  

From 4 years From 4 years 

Formulation Liquid Powder Powder Powder Powder 

Country listed N/A Singapore Hong Kong Philippines Malaysia 

Flavoured  
 

N/A     

MACRONUTRIENTS      

Energy kcal 46 83 100 99 94 

Protein g 3.5 2.9 3.3 3.7 3.5 

Whey:casein ratio 20:80 N/K N/K N/K 40:60 

Carbohydrate g 4.7 12.0 14.5 13.7 12.5 

– of which lactose g  ~4.7 N/K N/K N/K N/K 

Carbohydrate source Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Lactose, 
sucrose, corn 
syrup solids, 

oligo-
saccharides 

Lactose, 
glucose syrup 
solids, sucrose 

Lactose, 
maltodextrin, 

sucrose 

Lactose, 
maltodextrin  

Fat g  1.7 2.9 3.0 3.3 3.2 

Added LCPs AA      

                      DHA 
 

     

MICRONUTRIENTS      

Vitamin A µg  20.5 62.8 84 107  66.6 

Vitamin C mg 2.0 9.3 21 9.9 2.5 

Vitamin D µg  0.03 0.8 1.9 2.0 1.7  

Calcium mg 120 111 113 109 110 

Zinc mg 0.4 0.7 1.0 1.2 0.8 

Iron mg 
 

0.02 1.2 1.6 1.3 1.7 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Inositol      

Nucleotides      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

   N/K N/K 

Halal approved  N/K N/K N/K N/K 

 
1  Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 
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TABLE 11 continued 
 

Nutrients per 100ml 
 

Semi-
skimmed 
cows’ milk  

Dumex 
(Danone) 
Mamil All 'n 
One  

Mead 
Johnson 
EnfaSchool 
A+ (original) 

Mead 
Johnson 
Sustagen 
School 6+ 
(vanilla) 

Bright 
Beginnings 
Soy 
pediatric 
drink 

Suggested for use 
by children aged  

From 2 years From 4 to 6 
years 

From 6 years From 6 years Children 

Formulation Liquid Powder Powder Powder Liquid 

Country listed N/A Malaysia Hong Kong Australia USA 

Flavoured  
 

     

MACRONUTRIENTS      

Energy kcal 46 74 63 80 101.5 

Protein g 3.5 2.2 2.7 2.9 3.0 

Whey:casein ratio 20:80 N/K N/K N/K N/A 

Carbohydrate g 4.7 11.6 9.4 12.1 11 

– of which lactose g  ~4.7 N/K N/K N/K 0 

Carbohydrate source Lactose, other 
mono-

saccharides 
and oligo-

saccharides 

Lactose, 
glucose syrup 
solids, oligo-
saccharides 

Corn syrup 
solids, 

sucrose, 
lactose, inulin, 

oligo-
saccharides, 

ß-glucans 

Lactose, 
sucrose, corn 
syrup solids, 

inulin 

Sugar, 
maltodextrin 

Fat g  1.7 2.0 1.7 2.3 5.0 

Added LCPs AA      

                      DHA      

MICRONUTRIENTS      

Vitamin A µg  20.5 55.2  57 63 38
2
 

Vitamin C mg 2.0 8.3 7.5 9.3 9.9
2
 

Vitamin D µg  0.03 1.1 0.9 0.8 2.1
2
 

Calcium mg 120 125 122 112 105
2
 

Zinc mg 0.4 0.8 1.0 0.7 1.3
2
 

Iron mg 
 

0.02 1.0 1.3 1.2 1.5
2
 

OTHER ADDED 
INGREDIENTS 

     

Prebiotics      

Probiotics      

Taurine      

Choline      

Lutein      

Inositol      

Carnitine      

Contains soya      

Contains fish oil      

Suitable for 
vegetarians

1
 

     

Halal approved  N/K N/K N/K N/K 
 
1      Formula milks derived from cows’ milk are generally not suitable for vegetarians due to the inclusion of fish oils and/or 

the use of the animal-derived enzyme rennet during the production process. Rennet is used to separate curds from 
whey and, although vegetarian alternatives are available, they are not used by all manufacturers. 

2      These values have been calculated from % daily values given. 
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5 Conclusion 

This report has reviewed the composition of a number of fortified milk products marketed for 

children over the age of 1 year. We conclude from all the information presented here that 

there is little evidence that fortified milks are a necessary addition to the diets of healthy 

children over the age of 1 year. The high sugar content and potential over-supply of 

micronutrients also provide a product which could potentially be harmful if consumed in 

large amounts by some children. The use of novel ingredients which are not tested and 

which have no proven efficacy should be questioned. 

 

The eminent and practical nutritionist Gabrielle Palmer in her book Complementary 

Feeding: Nutrition, Culture and Politics comments that: 

 

“Parents and carers pour money into the coffers of companies to buy food for their children 

that is at best unnecesssary and at worst harmful … Governments and international health 

agencies appear impotent to control the actions of transnational companies; documents 

written by international health agencies tend to sidestep the problem and ignore ‘the 

elephant in the room’ of misleading marketing information and undue influence on 

government policies.” (Palmer, 2011) 

 

Fortified milks are an example of an unnecessary product designed to make profit and 

heavily marketed without evidence to substantiate claims made. If parents and carers spent 

the same amount of money on local, diverse foods, this would provide most children with 

the nutrients they need. Families the world over need enough money, appropriate 

education and skills, support to breastfeed in the first six months and beyond for as long as 

the mother wants to continue, and unbiased information about how to eat well to support 

their children in the early years. As Palmer points out, it is the dependency on industrially 

processed foods and the destruction of food production and preparation skills that creates 

nutrition problems (Palmer, 2011). 

 

We call on all national and international agencies to consider appropriate restrictions on the 

composition and marketing of fortified milks for children over 1 year of age. A summary 

report outlining the composition of fortified milks in each area and reviewing evidence for 

claims made would enable health professionals and others to give unbiased information to 

families, and we encourage each country to gather and monitor this information. Further 

recommendations are given on page 7 of this report. 
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Useful organisations 
 
The organisations listed below provide a range of information and resources on infant feeding.  
 
 
The Baby Feeding Law Group 
www.babyfeedinglawgroup.org.uk 
 

Works for the implementation of the 
International Code of Marketing of 
Breastmilk Substitutes and subsequent, 
relevant World Health Assembly 
Resolutions into legislation in the UK. 
 
Baby Milk Action  
www.babymilkaction.org  
E: info@babymilkaction.org 
 

A non-profit organisation which aims to 
save lives and to end the avoidable 
suffering caused by inappropriate infant 
feeding. 
 
ILCA (International Lactation 
Consultants Association) 
www.ilca.org 
 

Professional association for international 
board certified lactation consultants. 
Provides assistance, resources and 
network. 
 
International Baby Food Action Network 
(IBFAN) 
www.ibfan.org 
 

The International Baby Food Action 
Network consists of public interest groups 
working around the world to reduce infant 
and young child morbidity and mortality. 
 

La Leche League (international) 
www.llli.org 

 

Helps mothers to breastfeed through peer-to-peer 
support.  
 
World Health Organization 
www.who.int 

 

Provides information on health for the global 
community. 
Breastfeeding information at 
www.who.int/health_topics/breastfeeding 
 
UNICEF 
www.unicef.org 

 

International support for breastfeeding women 
and support for healthcare facilities through the 
Baby Friendly initiative. 

 

Breastfeeding information at 
www.unicef.org/nutrition/index_breastfeeding.html 
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Glossary  

Allergy – Adverse reaction to foods, caused by the production of antibodies. 

Amino acids – The base units from which proteins are made. 

α-lactalbumin – Predominant whey protein of human milk.  

Bifidogenic – Promoting the growth of (beneficial) bifidobacteria in the intestinal tract. 

β-lactoglobulin – Predominant whey protein of bovine milk.  

Casein – Globular protein that can be precipitated from milk, commonly during the cheese-making 

process. It consists of a group of 12-15 different proteins which make up about 75% of the proteins of 

milk. 

Complementary feeding – The process of expanding the infant diet to include foods other than breast 

milk or infant formula. (Sometimes also known as weaning.)  

Dextrins – A mixture of soluble compounds formed by the partial breakdown of starch by heat, acid or 

amylases. 

Fluorosis – Damage to teeth (white to brown mottling of the enamel) and bones caused by an 

excessive intake of fluoride. 

Follow-on formula – The term often used to describe milks suitable for infants over the age of 6 

months who are also receiving some solid food. 

Fortification – The deliberate addition of specific nutrients to foods as a means of providing the 

population with an increased level of intake. 

Fructo-oligosaccharides – Oligosaccharides consisting of fructose. 

Fructose – Also known as a fruit sugar, a six-carbon monosaccharide sugar.  

Full-fat milk – Milk where no fat modification has taken place. Called whole milk in this report. 

Galacto-oligosaccharides – Oligosaccharides consisting of galactose. 

Galactose – A six-carbon monosaccharide, differing from glucose only in the position of the hydroxyl 

group on carbon-4. 

Gastroenteritis – Inflammation of the mucosal lining of the stomach and/or small or large intestine, 

normally resulting from infection. 

Glucose – A six-carbon monosaccharide sugar occurring free in plant and animal tissues and formed 

by the hydrolysis of starch and glycogen. It may also be known as dextrose, grape sugar and blood 

sugar. 

Glucose polymers – Oligosaccharides of glucose linked with alpha 1, 4 and alpha 1, 6 glycosidic links. 

Glucose syrup – A kind of glucose polymer. 

Glycerol – A trihydric alcohol also known as glycerine. Simple or neutral fats are esters of glycerol with 

three molecules of fatty acids (triglycerides sometimes known as triacylglycerols). 
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Hydrolysed – When a compound (complex) is split into its constituent parts by the action of water or an 

enzyme or catalysed by the addition of acid or alkali.  

Hypersensitivity – Heightened responsiveness induced by allergic sensitisation. There are several 

types of response including that associated with allergy. 

Ig – See Immunoglobulins (Ig). 

Immunoglobulins (Ig) – The five distinct antibodies present in the serum and external secretions of the 

body: IgA, IgD, IgE, IgG and IgM.  

Lactase – The enzyme that breaks down lactose. Sometimes called milk sugar, a disaccharide of 

glucose and galactose. 

Lactose intolerance – The inability to metabolise lactose due to the absence of the enzyme lactase in 

the intestinal system or due to a low availability of lactase.  

Low birthweight – Weight at birth below 2,500g.  

Maltodextrin – A polysaccharide produced from the partial hydrolysis of starch. 

Maltose – Malt sugar or maltobiose, a disaccharide consisting of two glucose units. 

Mature breast milk – Milk produced from about 14 days post partum. 

Methionine – An essential sulphur-containing amino acid. It can be used by the body to make the non-

essential, sulphur-containing amino acid cysteine.  

Neonate – A human infant less than 28 days old. The term includes premature infants, postmature 

infants and full-term newborns. 

Nucleotide – Compounds of purine or pyrimidine base with a sugar phosphate. 

Pathogen – Disease-causing bacteria, as distinct from those that are harmless. 

Peptide – Compound formed when amino acids are linked together through the peptide   

(-CO-NH-) linkage. Two amino acids linked in this way form a dipeptide, three a tripeptide, etc. 

Phyto-oestrogens – Compounds in plant foods, especially soya bean, that have both oestrogenic and 

anti-oestrogenic action. 

Prebiotics – Non-digestible oligosaccharides that support the growth of colonies of potentially beneficial 

bacteria in the colon. 

Pre-term – A term used to describe infants born at less than 37 weeks’ gestation. 

Structured triglycerides – Triglycerides that have been chemically, enzymatically or genetically modified 

to change their nutritional and/or functional properties. They are also referred to as structured lipids. 

Sucrose – Cane or beet sugar. A disaccharide composed of glucose and fructose. 

Tryptophan – An essential amino acid, the precursor of serotonin (a neurotransmitter) and of niacin. 

Visual acuity – The acuteness or clearness of vision, especially form vision, which is dependent on the 

sharpness of retinal focus and the sensitivity of the interpretative faculty of the brain. It is the most 

common measurement of visual function.  

Whey – The liquid component of milk, which remains after the insoluble curds have been coagulated 

and removed. 

Whey protein – The name for a collection of globular proteins that can be isolated from whey. 

 

Whole milk – Milk where no fat modification has taken place. Also called full-fat milk. 
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