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Background 

Goat milk formula manufactured by Dairy Goat Co-operative (DGC) uses fresh 
whole goat milk as the key and characterising ingredient.  This ensures that the 
natural components present in the goat milk, including the goat milk fat, are retained 
in the final formula and available for utilisation by the infant.  This is a key point of 
difference to most other infant and follow-on formula products, which are produced 
without milk fat by using a combination of skim milk and whey or whey protein 
concentrate, with a blend of vegetable oils as the source of fatty acids.   

The following summarises the information currently available about the main 
components of milk fat, their functions and potential advantages to infants and young 
children. 
 
Fatty acids 

Breast milk contains a different profile of fatty acids than either goat or cow milk.  
For instance, breast milk contains less saturated and medium chain fatty acids 
(MCFA), but more concentrations of monounsaturated fatty acids (MUFA) and 
polyunsaturated fatty acids (PUFA) (Harzer et al, (1983); Pugo-Gunsam et al, 1999; 
Haenlein, 2004).  To compensate for this, the fatty acid composition of goat infant 
and follow-on formula is adjusted by the addition of selected vegetable oils to match 
the profile of breast milk as much as possible.  The main requirement is to enhance 
the levels of polyunsaturated fatty acids linoleic acid (LA) and α-linolenic acid (ALA) 
(LSRO, 1998), but the ratios of saturated and monounsaturated fats are also altered 
to be more similar to those in breast milk.   

Several fatty acids in goat milk have potential functional benefits for the infant.  
For instance, caproic, caprylic and capric acid have anti-bacterial (Sun et al, 2002) 
and anti-viral activity (German & Dillard, 2004) when released as free fatty acids 
following digestion.  These fatty acids are characteristic of goat milk fat, but are 
absent or only present at very low levels in vegetable oils.  Milk from pasture-fed 
goats also contains conjugated linolenic acid (CLA), which is a potent anti-oxidant 
and has been implicated in cancer prevention (Parodi, 1999).   

Goat milk fat contains several fatty acids which have distinctive flavours and 
odours characteristic of certain types of cheeses for example.  However, these fatty 
acids only become an issue for milk if it is poorly handled.  For instance, excessive 
agitation can disrupt the milk fat globule allowing release of the free fatty acids into 
the skim milk fraction.  Use of high quality manufacturing practices ensures that the 
goat formula produced by DGC has a clean, fresh flavour and odour.   
 



Milk fat globule membrane 
The fat in milk is enveloped by a membrane as it is being secreted from the 

mammary secretory cell.  This membrane, termed the milk fat globule membrane, 
contains a variety of components that may have functional benefits (Spitsberg, 2005).  
Some of these are discussed below. 
 
Phospholipids 

Phospholipids represent the main component of the milk fat globule membrane.  
The levels in milk are listed in table 1. 
 
TABLE 1 phospholipid profile of human, cow and goat milk 
Phospholipid (% total 
phospholipids) 

Human milk1 Cow milk1  Goat milk2 

Phosphatidylcholine 27.5 33.8 25.7 
Phosphatidylethanolamine 19.9 36.3 33.2 
Phosphatidylserine 8.4 3.9 6.7 
Phosphatidylinositol 5.3 5.2 5.6 
Sphingmyelin 38.9 20.8 29.9 
Total (% of total lipid) 1.3 0.8 0.8 
1 data from Jensen et al (1990) 
2 data from Jeness (1980) 
 

Consumption of sphingomyelin in young animals accelerates enzymatic and 
morphological maturation of their intestine (Motouri et al, 2003).  In other animal 
studies, the digestion of phospholipids in the gut leads to release of compounds that 
inhibit growth of bacteria such as Listeria, E coli, Campylobacter or Clostridium 
(Sprong, Hulstein & Van der Meer, 2001). 
 
Glycoproteins 

The milk fat globule membrane contains several glycoproteins of which mucin is 
the most well known (Patton, 1995; Patton, 1999).  Mucins are very high molecular 
weight glycoproteins attached to the outer membrane of epithelial cells lining the gut 
and mammary cells (Patton et al, 1995).  Mucin resists digestion in the newborn's 
stomach and prevents gastrointestinal infection by binding bacteria or viruses 
(Yolken et al, 1992, Patton, 1999).   
 
Gangliosides 

Gangliosides are glycosphingolipids containing sialic acid.  They are present on 
the membrane of most cells, including the mammary secretory cell and are secreted 
into milk as part of the milk fat globule membrane.  There are four main gangliosides 
in human milk GM1, GM2, GM3 and GD3, with GM3 (28%) and GD3 (32%) being the 
most abundant (Pan & Isumi, 2000).  Goat milk contains seven different gangliosides, 
with GM3 (15%)and GD3 (54%) and G5 (12%), being the most abundant at 60 days 
of lactation (Puente et al, 1994). 

Gangliosides are particularly abundant in the nervous system and play an 
important role in cell signaling.  Gangliosides in human milk have been proposed to 
provide protective activities against bacterial derived toxins (Newburg, 1994).  The 
functional properties of gangliosides in goat milk or milk powders are still to be 
determined. 
 
 



Milk fat globule size 
The fat globules in fresh goat milk are 27% smaller than cow milk (Attaie and 

Richter, 2000).  This has lead to the suggestion that goat milk fat is easier to digest 
than cow milk fat.  However, the process of homogenisation of milk, which is used 
during production of infant formula, reduces the size of fat globules (Lee & Sherbon, 
2002).  Homogenisation dictates the size and uniformity of the fat globules in infant 
formula products, overriding differences in the size and distribution of the fat globules 
in the milk.  
 
Nutritional implications 

A clinical trial shows growth of newborn infants fed a goat milk infant formula 
containing a mixture of goat milk fat and vegetable oils was equivalent to a cow milk 
infant formula containing only vegetable oils, thus proving the nutritional quality of the 
goat milk infant formula (Grant et al, 2005).  Animal studies have also shown that the 
digestive utilisation of goat milk fat is better than cow milk fat and similar to olive oil 
(Alferez et al, 2001).    
 
Summary 

Increasing knowledge concerning the composition of breast milk and the 
nutritional and developmental requirements of infants indicate the importance of 
bioactive components.  These components, although present at low concentrations, 
have a profound impact on the development of metabolic, immunoglogic and 
physiologic processes of the infant.  Milk fat is one source of these components.  The 
use of whole goat milk for production of goat infant and follow-on formula 
manufactured by DGC, means that components naturally present in milk fat and the 
benefits and synergies that these provide, are retained in these formulae.   
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