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There is now substantial evidence to 
indicate that early nutrition also has 
fundamental implications for long-
term health, by programming aspects 
of ensuant cognitive function, thereby 
preventing obesity and anaemia, as 
well as reducing the risk of serious 
diseases such as diabetes, cardiovas-
cular disease, osteoporosis, cancer and 
atopy (1, 2, 3).
 To achieve these outcomes, breast-
feeding is recommended (4). Where 
breastfeeding is not possible, or breast 
milk is insufficient, infant formulas 
are used. Traditionally, infant formu-
las made with cows’ milk are the first 
line choice for formula-fed infants. 
Until recently, most of the conclusive 
studies in human infants published in 
the international literature have been 
limited to the evaluation of cows’ milk 
or soy protein-based infant formu-
lae. Proteins from the milk of animals 
other than cows, or from various plant 
sources, have also been considered 
potentially suitable for use in infant 
formulae (5, 6). However, the suitabil-
ity and safety of goat milk has only 
recently been approved, despite the 
fact that goat milk has a history of use 
for human nutrition in many cultures 
(7, 8, 9) and that there has always been 

demand for goat milk infant formulas, 
with reports of home-made goat for-
mula and raw goat milk being used 
(10, 11, 12, 13).
 The Dietetic Products, Nutrition 
and Allergies of European Food Safety 
Authority (EFSA) panel (14) concluded 
that protein from goat milk is suitable 
as a protein source for infants and for 
follow-on formulae (as long as the fi-
nal products comply with the compo-
sitional criteria as per the EU Directive 
2006/141/EC). From March 2014 goat 
milk infant formula has now become al-
lowable throughout the EU. But is it any 
different from cows’ milk formula?
 Table 1 outlines the main differenc-
es between cows’ milk and goat milk 
formulae.
 
CoMPositionaL ProPerties
nucleotides
In young infants, rapid growth can in-
crease the need for nucleotides, which 
are important constituents of RNA 
and DNA. It is well documented that 
nucleotide supplementation increases 
weight gain and head growth in for-
mula-fed infants. Therefore, nucle-
otides may be conditionally essential 
for optimal infant growth in some 
formula-fed populations (19).

the NUtritioNAL QUALitieS of GoAt miLK 
AS AN ALterNAtiVe to CoWS’ miLK iN  
iNfANt formULAe

During infancy, appropriate nutrition is required for normal growth and 
development.

infant feeding: dairy

Table	1:	How	goat	milk	differs	from	cows’	milk

Goat	milk	is	secreted	by	an	apocrine	process,	similar	to	that	of	breast	milk	(15)

Goat	milk	has	a	lower	level	of	alpha	s1-casein	and	greater	proportion	of	beta-casein	compared	to	cows’	milk	
and is more similar to human milk (16)

Goat	milk	has	more	medium	chain	fatty	acids	than	cows’	milk	(17)

Goat	milk	has	five	times	more	nucleotides	than	cows’	milk,	similar	to	human	milk	(18)	
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 Cows’ milk infant formulas are now rou-
tinely supplemented with nucleotides. How-
ever, goat milk formula already contains an 
array of nucleotides and so requires no supple-
mentation (20).

Protein and amino acids
Goat milk infant formula has amino acids in 
amounts similar to human milk reference val-
ues, when expressed on a per-energy basis (21).
 The protein content of infant formula has, 
in the past, been set higher than human milk. 
This was due to concerns regarding protein 
quality and insufficient amounts of some ami-
no acids. However, there now exists evidence 
that the protein content has been set too high, 
resulting in a greater than normal weight 
gain and stress on a young infants immature  
kidneys (22, 23).
 With this ‘growth acceleration hypothesis’, 
suggesting that early and rapid growth during 
infancy programs the infant metabolic profile 
to be susceptible to obesity and the other com-
ponents of metabolic syndrome, it is essential 
that any infant formulas are brought in line 
with human milk reference values.

whey proteins
Infant milk formulas often have whey pro-
teins added to improve the quality of protein 
available as essential and semi-essential amino 
acids (24, 25). Goat milk infant formula, how-
ever, has been shown to have sufficient quan-
tities of all essential and semi-essential amino 
acids, without added whey proteins and so 
has an amino acid profile compatible with in-
ternational standards for infant formula (21). 
It has also been demonstrated that this type of 
goat milk formula has amino acid digestibility 
and absorption properties similar to those of a 
cows’ milk infant formula, with added whey, 
in an animal model (26).

nutritionaL adeQuaCy
As well as meeting international composition-
al standards, it is also essential that the suit-
ability and nutritional adequacy of infant for-
mulas containing new sources of protein are 
established (27, 28).
 Until recently, there has only been one pre-
vious randomised controlled trial using a goat 
milk infant formula to feed infants (29), dem-
onstrating that the growth in 30 infants fed 
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a goat milk formula was similar to that of 32 
infants fed a whey-based cows’ milk formula, 
but the study was criticised for lack of blood 
biochemical data and numbers (30).
 Since then, however, a study published in 
2014 has demonstrated that in infants, the growth 
and nutritional outcomes provided by the goat 
milk formula did not differ from those provided 
by a standard whey-based cows’ milk formula. 
The study of 285 infants fed goat or cow formula 
or breast milk, provided the necessary evidence 
leading to the recent change allowing goat milk 
as a base in infant formula (31).
An earlier study by Zhou et al 2011 (16) high-
lighted an interesting aspect, in that they mea-
sured how many times an infant was offered 
an alternative formula or non-formula foods 
before the age of four months, as a measure 
of compliance. In the group randomised to re-
ceive the cows’ milk formula, almost 40 per-
cent of the infants were offered either another 
formula or a non-formula food for more than 
12 days before the age of four months. The 
rates in the infants fed the goat milk formula 
were far less and more similar to the breast 
milk fed infants.
 When parents change their baby’s formulas 
or introduce solids earlier than the recommen-
dation, a common reason given is because they 
feel that the baby is not satisfied. This does 
need to be investigated further, but could pos-
sibly suggest that they were more satisfied on 
the goat milk formula.

wHat aBout Cows’ MiLk Protein aLLergy?
The World Allergy Organisation estimates 
that 1.9% to 4.9% of children suffer from cows’ 

milk protein allergy (32). It has previously 
been suggested that goat milk could be used 
as a possible nutritional alternative to cow’s 
milk for these infants. However, clinical stud-
ies have demonstrated a risk of cross-reactivity 
between the proteins in cows’ milk and in goat 
milk (33, 34). There have also been reported 
cases of infants with cows’ milk allergy devel-
oping anaphylaxis after the ingestion of goat 
milk (35).
 In the 2012 EFSA publication, it was con-
cluded that, ‘There is insufficient data on the 
allergenicity of goat milk protein, with no con-
vincing data to support the conclusion that the 
incidence of allergic reactions is lower when 
feeding goat milk-based infant formula when 
compared with cows’ milk-based infant for-
mula.’ It also concluded that, ‘Substituting goat 
milk protein for cows’ milk protein in infant 
formula intended for cows’ milk allergic infants 
cannot be considered safe, unless proven to be 
so in clinical and in vitro studies.’ (36)
 Government advice at present is, therefore, 
that, ‘Goat milk infant formula and follow-
on formula is not suitable for infants with a 
cows’ milk protein allergy unless directed by 
a healthcare professional.’

suMMary
Optimum nutrition during infancy is not only 
important for normal growth and develop-
ment, but also for long-term health. Where 
breast milk is not available, it is essential that 
infant formulas can provide, as close as pos-
sible, the equivalent nutritional and health 
outcomes for babies as for those infants who 
are breastfed.

Government advice at present is . 
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 Until recently, most of the conclusive stud-
ies in human infants published in the inter-
national literature have been limited to the 
evaluation of cows’ milk or soy protein-based 
infant formulae. However, there is now pub-
lished evidence that goat milk infant formula 
is a safe and suitable alternative to cows’ and 
soy-based formulas and is approved for use. 

Goat milk has several features that have great-
er similarity to human breast milk than cows’ 
milk. There is no evidence to suggest that there 
is any advantage to including extra whey pro-
teins in goat infant formula.
 Goat milk infant formula, however, is not 
suitable for infants with a cows’ milk protein allergy, 
unless directed by a healthcare professional.
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