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Ar cle 2 - The An -Allergy and Diges ve Beneﬁts of Goat Milk
By: Sarah Holvik, B.Sc. Nutri on

Introduc on
Goat milk has certainly earned its place on the short list of whole foods with highly nutri ous and health
promo ng proper es. In the ﬁrst ar cle, Goat Milk from Percep on to Perfec on we discussed how the
composi on of goat milk a ributes to its many health beneﬁts. The second ar cle delves deeper into the
rela onship between these nutri onal characteris cs and its diges ve and allergy beneﬁts in par cular.
For many years, anecdotal evidence demonstra ng the enhanced diges bility and reduced allergenicity
of goat milk compared to cow milk has captured the a en on of people with health issues such as
lactose intolerance, fat malabsorp on and milk allergies. Recent scien ﬁc evidence has further
elucidated the connec on between the structural and func onal characteris cs of goat milk and its use
in preven ng and reducing these common dairy-associated health condi ons. In more ways than one,
goat milk can be considered an excellent dairy alterna ve with the poten al to replace tradi onal dairy
products and signiﬁcantly enhance the health of people with dairy intolerances.

Milk Allergies and Lactose Intolerance
Before we discuss how goat milk can beneﬁt people with milk allergies or intolerances, it is necessary to
deﬁne these commonly used but o en-misused terms. An allergy is deﬁned as an altered or abnormal
ssue reac on following exposure to a foreign an gen (McCullough 2003). The most common an gens
in foods are proteins. Milk is considered one of the most common food allergens and is the most
common sensi vity in young infants, with a 2 – 6% incidence (Lara-Villoslada et al. 2004). Allergies can
be acute or chronic in nature, their symptoms ranging in severity from non-life threatening reac ons
such as eczema, rhini s and diges ve problems to very serious life threatening reac ons including
anaphylaxis, bronchospasm and ur caria (McCullough 2003).

Numerous studies and anecdotal evidence suggest that goat milk is a much less allergenic alterna ve to
cow milk due to its diﬀering protein structure, namely its casein micelle components (Park et al. 1994).
Goat milk has demonstrated signiﬁcant improvements in colic, minor diges ve disorders, asthma and
eczema over cow milk, as well as in infants and children with cow milk sensi vi es (McCullough 2003).
Haenlein et al. (2004) indicated that treatment with goat milk typically resolves between 30 and 40% of
problem cases of childhood cow milk allergy, which can be higher in some cases (one study showed
improvements in 49 out of 55 children treated with goat milk).

In contrast to an an gen-associated allergic reac on, lactose intolerance is caused by a deﬁciency in the
lactase enzyme used to digest the milk sugar, lactose. In lactose intolerant individuals, unhydrolyzed
lactose passes into the large intes ne, where it is fermented by microbes that produce gases such as
hydrogen, methane, carbon dioxide and short chain fa y acids leading to gastrointes nal disturbances
such as ﬂatulence, abdominal pain and diarrhea (Russell et al. 2011). Anecdotal evidence suggests that
goat milk is easier to digest due to the so er curd formed in the stomach as a result of the much lower
content of a par cular type of casein, αs-1 casein (Robinson 2001). The implica on is that the diﬀerent
casein composi on of goat milk allows the diges ve products (including lactose) to pass through the
large intes ne more quickly and helps prevent the symptoms of lactose intolerance (Robinson 2001).
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Other proper es of goat milk such as its poten al to s mulate the growth of probio c bacteria also help
to improve its lactose diges ve proper es.

Diges ve and An -Allergy Nutri onal Components
Several nutri onal characteris cs unique to goat milk lend to its enhanced tolerability in people with
dairy diges ve issues (ie. lactose intolerance or fat malabsorp on) or allergies (Ceballos et al. 2009). Its
dis nct protein and fat structure are primarily responsible for these proper es, with its signiﬁcantly
smaller fat globule size, fa y acid composi on and diﬀerent casein frac on from cow milk being the
largest determinants (Silanikove et al. 2010). Other contribu ng factors include polyamines in the nonprotein frac on, and its ability to s mulate the growth of probio c bacteria (Biﬁdobacteria) in the
intes ne due to its oligosaccharide content (Raynal-Ljutovac et al. 2008).

Despite the rela vely minute diﬀerence in lactose content of goat versus cow milk, together these
nutri onal components have a synergis c eﬀect of helping to alleviate symptoms of lactose intolerance
such as bloa ng, gas, diarrhea and intes nal distension. The diﬀering casein micelle composi on of goat
milk compared to cow milk is the key factor contribu ng to its allergy beneﬁts. In addi on to improving
lactose tolerance and allergenicity, goat milk fat is also more diges ble largely due to its high content of
medium-chain fa y acids, and is an excellent source of immediate energy for use in various metabolic
processes (Ceballos et al. 2009). Below is an explora on of each of these factors and their link to
improved tolerance in greater detail.

Fat Composi on
In the Goat Milk from Percep on to Perfec on ar cle, we discussed the major diﬀerences in the fat
composi on and distribu on of goat milk compared to cow milk, which include the size of the fat globule
and its high content of short and medium-chain fa y acids. Although the total fat content of goat and
cow milk is quite similar, the average size of goat milk fat globules is about 2 µm, in comparison to 2.5 to
3.5 µm in cow milk (Haenlain et al. 2004; Silanikove et al. 2010). This allows for be er dispersion and a
more homogenous mixture of fat in goat milk and results in the so er texture of goat milk products,
making it easier to digest (Raynal-Ljutovac et al. 2008; Haenlein et al. 2004). Furthermore, unlike cow's
milk, goat milk does not contain agglu nin, a compound which causes aggrega on of an gens.
Consequently, the fat globules in goat milk do not cluster, further facilita ng its improved diges on and
absorp on (Haenlain et al. 2004).

Fat Composi on con nued
Goat milk also contains more of the essen al fa y acids (linoleic and arachidonic acids) and a higher
propor on of short-chain and medium-chain fa y acids (MCFA) than cow milk (Raynal-Ljutovac et al.
2008). Speciﬁcally, goat milk is much higher in butyric (C4:0), caproic (C6:0), caprylic (C8:0), capric
(C10:0), lauric (C12:0), myris c (C14:0), palmi c (C16:0) and the essen al omega-3 linolenic (C18:2)
(Haenlein et al. 2004; Tomotake et al. 2006). Table 1 below demonstrates the diﬀerences in fa y acid
composi on between cow and goat milk fat.
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Table 1: Fa y Acid Composi on of Bovine and Caprine Milk Fat

Bovine

Caprine 1

Caprine 2

C4:0

0.2±0.1

1.2±0.3

0.4±0.1

C6:0

1.8±0.2

2.6±0.1

2.0±0.1

C8:0

1.1±0.1

3.3±0.2

2.5±0.1

C10:0

2.7±0.4

12.6±0.4

11.2±0.2

C12:0

3.2±0.5

5.6±0.6

4.3±0.1

C14:0

12.3±1.5

12.9±0.8

11.9±0.3

C16:0

45.7±3.6

28.4±2.0

32.7±0.6

C16:1

2.2±0.3

0.6±0.0

0.6±0.0

C18:0

7.7±0.7

10.3±1.1

11.0±0.2

C18:1

21.8±4.8

20.4±1.7

21.3±0.5

C18:2

1.3±0.2

2.2±0.1

2.3±0.1

(Tomotake et al. 2006)
This fat distribu on makes goat milk be more readily digested and absorbed than cow milk because fat
diges ng enzymes called lipases are able to a ack the ester linkages of fa y acids more readily than
those of longer chains and be readily hydrolyzed in the diges ve tract (Haenlain et al. 2004; Ceballos et
al. 2009). This altered metabolism of MCFA also facilitates their ability to be absorbed without the need
for reesteriﬁca on (Ceballos et al. 2009). The fast absorp on of MCFA is followed by equally fast
oxida ve metabolism, making MCFA excellent direct and immediate energy sources instead of being
deposited into adipose ssue (Ceballos et al. 2009; Haenlain et al. 2004).

The combined eﬀect of the high degree of diges bility combined with the immediately available energy
of MCFA enables be er u liza on of protein, making MCFA useful in trea ng certain metabolic diseases
(Ceballos et al. 2004). MCFA such as caprylic and capric are used clinically to treat a wide array of
condi ons including malabsorp on syndromes, steatorrhea, intes nal resec on, infant malnutri on,
premature infant feeding, and non-thri iness of children (Haenlain et al. 2004).
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Protein Composi on
A signiﬁcant amount of research into the hypoallergenic proper es of goat milk has been performed
over the last two decades. The primary focus of this research has been in elucida ng the link between
par cular casein proteins and the allergenic poten al of milk. As men oned above, goat milk contains a
signiﬁcantly lower level of αs-1 casein, a major allergen in bovine milk (Lara-Villoslada et al. 2004). Betalactoglobulin (β-lactoglobulin), alpha-lactoglobulin (α-lactoglobulin) and bovine serum albumin are also
major allergens present in milk, however αs-1 casein appears to dominate the allergenic poten al for
reasons described below. Table 2 below demonstrates the diﬀerences in contents of the major proteins
in cow and goat milk.
Table 2: Protein frac on (g/100 g protein) of goat milk and cow milk

(Ceballos et al. 2009)

The lower content of αs-1 casein in goat milk improves diges bility and reduces allergenic responses for
several reasons. First, it gives goat milk a so er, more easily broken down curd in the acidic condi ons of
the stomach, improving the ability of diges ve protease enzymes (Ceballos et al. 2009, Silanokove et al.
2010). In vitro studies conﬁrm a diﬀerent pa ern of diges on of goat milk proteins compared to cow
milk proteins. For example, one study showed that 96% of goat casein was completely hydrolysed in vitro
by trypsin compared with cow's casein with only 76–90% (Silanikove et al. 2010). A er treatment with
human gastric and duodenal juice, only a small amount (∼23%) of goat β-lactoglobulin remained
undigested in comparison to approximately 83% in cows (Silanikove et al. 2010). Second, αs-1 casein acts
as a carrier for other allergens in cow milk such as β-lactoglobulin, which is ghtly linked to the casein
micelles and therefore more diﬃcult to digest (Lara-Villoslada et al. 2004). The lower content of αs-1
casein in goat milk is believed to allow for be er absorp on of β-lactoglobulin and other allergens and is
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thus less allergenic than cow milk (Lara-Villoslada et al. 2004).

Of note here is the fact that gene c varia ons (called polymorphisms) in goat breeds inﬂuence the
presence and levels of each protein frac on in goat milk, and thus inﬂuence its overall allergenic
poten al. Certain breeds of goat are more likely to have less αs-1 casein and are thus more eﬀec ve in
reducing milk allergies. This natural varia on of αs-1 casein content also adds to the complexity of
prescribing goat milk as a hypoallergenic alterna ve, and accounts for the varia on seen in tolerance
levels of diﬀerent varie es of goat milk in allergic subjects (Albenzio et al. 2012; Ballabio et al. 2011).
Thus although there is much evidence sugges ng the beneﬁts of goat milk for individuals with cow milk
allergy, cau on should s ll be exercised in highly sensi ve popula ons (ie. infants, highly allergic
individuals). Table 3 shows the varia on in skin prick allergy tests in several samples of cow and goat
milk.

Table 3: Skin prick tests with commercial cow milk, commercial goat milk and individual goat milk
samples

(Ballabio et al. 2011)

Hypoallergenic Eﬀects of Goat Milk
A study comparing the allergenicity of goat milk and cow milk in mice demonstrates the immunologic
beneﬁts of goat milk on reducing speciﬁc markers involved in the allergic response (Lara-Villoslada et al.
2004). Compared to goat milk, cow milk signiﬁcantly increased markers of inﬂamma on including
cytokine interleukin-4 (IL-4) and an gen-speciﬁc immunoglobulin G1 (IgG1), key markers in
hypersensi vity reac ons. IgG1 binds to mast cells and promotes degranula on (the ini a on of an
allergic response), causing an increase in histamine levels and the resul ng allergic symptoms. This
reac on to cow milk was in contrast to goat milk, which did not induce an allergic response. Table 4 (A
and B) below demonstrate the diﬀerences in IgG1 (A) and histamine (B) produc on in response to cow
milk versus goat milk administra on.
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Table 4: Serum levels of IgG1 and Histamine following Cow Milk (CM) and Goat Milk (GM)

(Lara-Villoslada et al. 2004)

Hypoallergenic Eﬀects of Goat Milk con nued
A similar trial in children with cow milk protein allergies also demonstrated an -allergy beneﬁts with
drinking goat milk (Albenzio et al. 2012). Subjects drinking cow milk had signiﬁcantly higher levels of the
inﬂammatory marker tumor necrosis factor-α (TNF-α) than those who consumed goat milk. TNF-α is a
primary mediator of adverse reac ons to cow milk protein including gastrointes nal distress, respiratory
and cutaneous symptoms such as eczema (Albenzio et al. 2012). In addi on to the lack of inﬂammatory
eﬀects with goat milk consump on, subjects who drank goat milk also had higher levels of the an inﬂammatory cytokine IL-10. IL-10 which suppresses the forma on of pro-inﬂammatory cytokines such
as TNF-α and is thought to contribute to immune suppression and thus prevent reac ons to an gens in
cow milk (Albenzio et al. 2012). Table 5 below shows the eﬀect of cow milk compared to goat milk on
these allergenic markers.

8

Table 5: Cytokine levels (pg/ml) in lymphocytes of children s mulated against protein frac ons of cow
and goat milk

(Albenzio et al. 2012)

Probio c Beneﬁts
Goat milk contains a signiﬁcant level of carbohydrates called oligosaccharides which possess “prebio c”
proper es, meaning they promote the growth of beneﬁcial bacteria Biﬁdobacteria in the intes ne
(Raynal-Ljutovac et al. 2008). Biﬁdobacteria exert a wide range of health beneﬁts including
immunos mula on, preven on of pathogenic infec ons, an -carcinogenic ac vity and cholesterollowering ac vity in addi on to improving lactose maldiges on (Russell et al. 2011). With proper
intes nal coloniza on with anaerobic bacteria such as Biﬁdobacteria, undigested carbohydrates such as
oligosaccharides as well as lactose are able to be broken down into their monosaccharide components,
which are then further metabolized to intermediates of the hexose fermenta on pathway and converted
to energy sources such as short chain fa y acids and other organic compounds (Russell et al. 2011). The
ability of Biﬁdobacteria to metabolize lactose in the large intes ne prevents the gastrointes nal
symptoms associated with lactose intolerance.

Diges ble Nutri on
The highly diges ble and an -allergy proper es of goat milk serve as further testament to its welldeserved place at the top of the func onal food chain. Considering the prevalence of cow milkassociated tolerance issues, the poten al of goat milk to alleviate uncomfortable and in some cases, lifethreatening symptoms of cow milk allergy certainly warrants the a en on of both at risk popula ons as
well as health conscious consumers desiring a highly diges ble, less inﬂammatory dairy op on. Goat
milk's natural ability to address a wide range of dairy tolerance issues makes it an ideal dairy alterna ve
for individuals with speciﬁc health needs and desires.
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