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Goat Milk – From Percep on to Perfec on
By: Sarah Holvik, B.Sc. Nutri on
Goat milk – revered since the ancient mes of the Pharaohs who supposedly oﬀered the milk and cheese
as gi s in burial tombs, goat dairy remains a staple in the diets of the majority of the world's popula ons
today. The global popularity of goats is as much based on its near-perfect nutri onal content as their
ability to thrive in diverse climates ranging from Africa to Asia to Europe to North and South America.
Being a main supplier of dairy and meat products for many of the world's rural popula ons, goat milk
has tradi onally maintained the unwarranted reputa on as the “poor man's cow”. However, the
“superfood” nutri onal status of goat dairy compared to other dairy products gives it ﬂavor, texture and
health characteris cs that transcend this archaic percep on, placing goat dairy in a highly desirable
league of its own that has pushed global produc on and consumer interest to new heights. For foodie
connoisseurs and health enthusiasts alike, goat dairy is rapidly staking its claim at the top of the list. This
ar cle explores the nutri onal aspects of goat milk that are perpetua ng this phenomenon and
advancing goat dairy products into the cap va ng realm of func onal foods that dominate global food
trends.
Macronutrient Nutri onal Composi on of Goat Milk
In this sec on, we break down the three major nutri onal components (carbohydrates, proteins and
fats) to elucidate the science behind the health claims. From this macronutrient perspec ve, goat milk is
already full strides ahead in achieving its place in the func onal food world. Its striking similari es to
human milk make goat milk an ideal match for human consump on compared to other dairy products
such as cow and sheep. The average basic nutrient composi on of goat milk compared to sheep, cow
and human is demonstrated in Table 1 below.
Table 1: Average composi on of basic nutrients in goat, sheep, cow and human milk

(Park et al. 2007)
CARBOHYDRATES
Although we generally consider lactose to be the dominant carbohydrate in milk products, the
carbohydrate content of goat milk is diﬀeren ated by its high oligosaccharide content compared to other
dairy. Oligosaccharides are func onal food components that have prebio c proper es resul ng in the
wide scope of health beneﬁts discussed below.
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Lactose
The major carbohydrate in domes cated animal milk is lactose, a disaccharide made up of glucose and
galactose sugars. Although a valuable nutrient due to its role in the intes nal absorp on of minerals such
as calcium, magnesium and phosphorus and in the u liza on of vitamin D (Park et al. 2007), many
people lack the enzyme to digest lactose in the body (lactase) and are thus lactose-intolerant. Goat milk
contains less lactose than cow milk (4.1% versus 4.7%) (Raynal-Ljutovac et al. 2008; Park et al. 2007),
which contributes to its higher diges bility and appeal to lactose-intolerant popula ons.
Oligosaccharides
The lactose content of goat milk is by no means its primary dis nguishing factor. Of greater signiﬁcance
in its poten al as a func onal food is its oligosaccharide content. Unlike disaccharides comprised of two
monosaccharide carbohydrates (such as lactose), oligosaccharides are made up of 3-10 monosaccharides
and are actually considered to be a soluble ﬁbre. The amount and diversity of oligosaccharides in goat
milk diﬀeren ates it from other dairy products (Urashima and Tauﬁk 2010; Park et al. 2007). Goat milk's
oligosaccharide content is typically about 4-5 mes higher than cow milk and 10 mes higher than sheep
milk, ranging from 0.25-0.39 g/L in goat milk compared with 0.03-0.06 g/L in bovine and 0.002-0.004 g/L
in ovine milk (Urashima and Tauﬁk 2010; Silantkove et al. 2010).
Among the wide variety of oligosaccharides present in goat milk are 6'-SL, 3'-SL, disialyllactose,
Nglycolylneuraminyllactose, 3'-galactosyllactose, N-acetyl glucosaminyllactose, LNH and addi onal high
molecular oligosaccharides (Urashima and Tauﬁk 2010). The complex oligosaccharide proﬁle in goat milk
is most similar to human milk, in comparison to sheep and cow milk (Silanikove et al. 2010). In addi on,
goat milk contains 4 mes the amount of sialic acid (N-acetylneuraminic acid) as cow milk
(approximately 230 mg/kg in goat milk compared to 60 mg/kg in cow milk) (Reynal-Ljutovac et al. 2008).
Sialic acids present in oligosaccharides play a variety of essen al roles in biological processes involving
recogni on of carbohydrate groups and mediate interac ons with bacterial toxins, plant and animal
lec ns, interferon, and certain tumor-speciﬁc and blood group an bodies (Higa and Paulson 1985).
Goat milk oligosaccharides possess “prebio c” proper es, meaning they promote the growth of
beneﬁcial bacteria Biﬁdobacteria in the intes ne (Raynal-Ljutovac et al. 2008). The beneﬁts of
Biﬁdobacteria used to be primarily a ributed to their role in promo ng neonate immunity and
protec on against intes nal pathogens as well as brain development (Raynal-Ljutovac et al. 2008).
However, several strains of Biﬁdobacteria are now widely used as func onal foods for their wide-scope
of beneﬁcial eﬀects on health including immune s mula on, protec on against infec ous pathogens,
an -carcinogenic and cholesterol-lowering proper es (Russell et al 2011). Interes ngly, Biﬁdobacteria
also helps to alleviate lactose maldiges on (Russell et al. 2011) which adds to goat milk's beneﬁts for
people suﬀering from lactose intolerance. Thus the prebio c proper es due to the oligosaccharide
content of goat milk are a signiﬁcant contributor to its wide scope of health beneﬁts and its deserving
classiﬁca on as a func onal food.
Other carbohydrates
Besides lactose and oligosaccharides, other carbohydrates in goat milk include glycopep des,
glycoproteins and nucleo de sugars (Park et al. 2007). Goat milk has a remarkably high nucleo de
content compared to other milks, containing approximately 154 µmol/100 mL compared to 93 µmol/100
mL in sheep milk and 68 µmol/100 mL in cow milk (Park et al. 2007). Nucleo de sugars are of par cular
interest due to their roles as precursors for glycoproteins, glycolipids and oligosaccharides in the
biosynthesis of milk (Park et al. 2007).
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FATS
Although there is no signiﬁcant diﬀerence in the average fat content between goat and cow milk, two
much overlooked deﬁning characteris cs of goat milk fats are its high propor on of medium chain fa y
acids (MCFA) and smaller fat globules. Addi onal beneﬁts to goat milk are imparted by its higher
concentra ons of monounsaturated (MUFA) and polyunsaturated (PUFA), conjugated linolenic acid
(CLA) and branched-chain fa y acids,
Medium Chain Fa y Acids
One of the most dis nguishing characteris cs of goat milk is its high content of short and medium chain
fa y acids (MCFA). Goat milk fat contains at least twice as many C6-C10 fa y acids as cow milk fat, at
approximately 16% of total fat in goat milk compared with 8% in cow milk (and 12% in sheep milk) (Park
et al. 2007). 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),
which being lower in the longer chain fa y acids stearic (C18:0) and oleic acid (C18:1) (Haenlein et al.
2004). These fa y acids are associated with the characteris c ﬂavor of cheeses (Park et al. 2007); in fact,
3 of the fa y acids were named a er goats because of their predominance in goat milk (caproic, caprylic
and capric) (Haenlein et al. 2004).
These fa y acids have diﬀerent metabolism than long chain fa y acids that lend to signiﬁcant health
beneﬁts including ameliora on of fat malabsorp on, cholesterol-lowering ac vity (in par cular LDL
cholesterol) and possible weight loss beneﬁts in overweight individuals (Raynal-Ljutovac et al. 2008). In
addi on, the unique metabolic ability of capric and caprylic acids and MCFA to provide direct energy
instead of being deposited in adipose ssues has led to their use in a wide array of clinical disorders
including hyperlipoproteinemia, infant malnutri on, intes nal resec on, epilepsy, cys c ﬁbrosis,
coronary bypass and gallstones (Haenlein et al. 2004). Table 2 below outlines the average fa y acid
composi on of goat milk compared to cow milk.

(Haenlein et al. 2004)
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Fat Globule Size
The size of the fat globules in goat milk is another deﬁning characteris c resul ng in its func onal health
proper es. Goat milk has a higher propor on of small fat globules compared to cow milk, further
improving the diges bility of goat milk (Mehaia 1995). Approximately 80% of the fat globules in goat
milk are smaller than 5µm, compared to 60% in cow milk (Silanikove et al. 2010). The smaller fat globule
size in goat milk has been a ributed to the caprine αs1- casein genotype (Neveu et al. 2002). The
diﬀerence in fat globule size results in the so er texture of goat milk products such as goat cheese
(Silankove et al. 2010). The combined ac on of the smaller fat globules and high MCFA content has
shown beneﬁcial eﬀects on fat assimila on and energy in animal (rats and pigs) and human studies (in
malnourished children), as well as a lowering eﬀect on triglycerides and cholesterol in pigs (RaynalLjutovac et al. 2008).
Other Fa y Acids – MUFA, PUFA, CLA and BCFA
In addi on to their high MCFA content, goat milk also contains signiﬁcantly higher concentra ons of
polyunsaturated- (PUFA), monounsaturated- (MUFA) and branched-chain fa y acids (BCFA) as well as
conjugated linolenic acid (CLA) than cow milk (Haenlein et al. 2004). Goat milk's favorable fa y acid
composi on is a ributed to their speciﬁc food selec on habits, par cularly the high propor on of
leuminous forage in their diet (Shingﬁeld et al. 2008). MCFA, PUFA and CLA are well known for their
cardiovascular health beneﬁts (Haenlein et al. 2004; Silanikove et al. 2010). CLA in par cular has been
shown to reduce oxida ve stress, atherosclerosis, improve blood lipid proﬁles and protect against cancer
(Silanikove et al. 2010).
PROTEINS
As shown in table 1, the percentage of protein in goat milk is virtually iden cal to cow milk. The protein
is goat milk is diﬀeren ated by the makeup of its proteins, high levels of casein and structure of the
casein micelle, the wide array of bioac ve pep des within these frac ons as well as minor proteins and
non-protein frac on which includes amino acids, nucleo des and nucleosides. These protein
characteris cs of goat milk dictate many of its physical proper es and health beneﬁts. Table 3 shows a
comparison of the protein proﬁle in goat, sheep and cow milk.

(Cozma et al. 2011)
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Casein
Milk protein is comprised of about 80% caseins and 20% whey proteins. Principal caseins (CN) in goat,
sheep and cow milk are αs1- CN, αs2- CN, β- CN and k- CN. The main forms of caprine and ovine
caseinomacropep des are the soluble C-terminal deriva ves from the ac on of chimosin on k-casein
during the milk clo ng process of cheesemaking. These forms of casein are an excellent source of
an thrombo c pep des (Atanasova and Ivanova 2010). Two of the primary dis nguishing features of
goat milk are the size of the casein micelle and the low level of αs1-casein. Casein micelles in goat milk
are larger than those in cow milk, ranging from 100 to 200 nm compared with 60-80 nm (Silanikove et al.
2010). The lower levels of αs1-casein in goat milk is thought to be directly related to the lower
allergenicity of goat milk compared to cow milk, which is a key beneﬁt to both infants using goat milk as
their main source of nutrients and individuals with exis ng cow milk allergies (Silanikove et al. 2008).
Casein micelles in goat milk are also markedly diﬀerent in their sedimenta on rate, β-casein
solubilisa on, heat stability, and calcium and phosphorus content than cow milk (Haenlein et al. 2004).
The low αs1-casein content of goat milk is favorable for making so cheeses, as it results in a faster
coagula on me and so er curds (Ambrosoli et al. 1988).
Minor Proteins
Along with casein, goat milk contains a number of important minor proteins in the whey protein
components including β-lactoglobulin, α-lactalbumin, immunoglobulins, glycomacropep des, folatebinding protein, prolac n, bovine serum albumin and minor proteins such as lactoperoxidase, lysozyme
and lactoferrin (Atanasova and Ivanova 2010; Park et al. 2007). The high levels of folate-binding protein
in goat milk compared to cow milk (about 12 µg/mL in goat milk) result in lower folate levels in goat milk,
thus addi onal folate supplementa on is required in infants given goat milk (Park et al. 2007). Goat milk

(Park et al. 2007)
Bioac ve Pep des
Both casein and whey proteins in are important sources of bioac ve pep des that confer a wide range of
health beneﬁts including ACE inhibitory, an hypertensive, an microbial, an thrombo c,
immunomodula ng, mineral binding and an oxidant eﬀects (Atanasova and Ivanova 2010; Park et al.
2007). Enzyma c hydrolysis of milk proteins during gastrointes nal diges on, food processing and during
fermenta on releases these pep des, biologically ac va ng their health promo ng proper es (Park et
al. 2007; Atansova and Ivanova 2010). Table 6 below categorizes several bioac ve pep des in goat and
sheep milk according to their biological proper es.
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Table 6: Bioac ve Pep des from ovine and caprine milk proteins

(Park et al. 2007)
Non-Protein Frac on
Goat milk has a very diﬀerent proﬁle of the non-protein nitrogen frac on to cow milk, with several
cons tuents such as nucleo des at concentra ons approaching those in human breast milk (Prosser et
al. 2008). The non-protein nitrogen frac on of goat milk consists of nucleosides and nucleo des, along
with urea, crea nine, polyamines and free amino acids (further described in the sec on below), which
accounts for 8-10% of total nitrogen (Prosser et al. 2008). The main component of the non-protein
frac on in goat milk is urea, making up 30% compared to 18% in cow milk (Prosser et al. 2008).
The primary nucleo de and nucleosides in goat milk (as well as cow and sheep milk) are UMP, AMP and
CMP; however goat milk also contains UDP (Raynal-Ljutovac et al. 2008). Nucleo des and nucleosides
are major components of nucleic acids RNA and DNA and par cipate in energy metabolism, signal
transduc on and general regula on of cell growth. Due to their role in immune matura on, nucleo des
are o en added to infant formulas (Silanikove et al. 2010; Raynal-Ljutovac et al. 2008). Addi onal
biological roles for nucleo des include lipoprotein metabolism, enhanced high-density lipoprotein (HDL)
plasma concentra on, as well as enhanced synthesis of apolipoprotein (Apo) A1 and Apo A1V in preterm infants, and in upregula on of long-chain polyunsaturated fa y acid synthesis in human neonates
(Silanikove et al. 2010).
Goat milk contains the highest levels of polyamines compared to all other mammalian milks including
human milk (Silanikove et al. 2008). Polyamines are shown to be important for op mal growth, gastro
intes nal tract cell func on, matura on of gastointes nal enzymes and reduce the incidence of food
allergy in infants (Silanikove et al. 2008). Table 7 provides a comparison of the non-protein nitrogen
frac on of whole milk powders and infant formulae made from goat and cow milk.
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Table 7: Comparison of the non-protein nitrogen frac on of whole milk powders and infant formulae

(Prosser et al. 2008)
Amino Acids
Amino acids also belong to the non-protein frac on. Goat milk contains a similar amino acid proﬁle to
cow and human milk, with the excep on of a lower concentra on of cysteine than human milk
(Silanikove et al. 2010). The major free fa y acids in goat milk taurine, glycine and glutamic acid, taurine
being par cularly high at 20-40 mes the levels in cow milk (Silanikove et al. 2010). Taurine is a
condi onally essen al amino acid that can be synthesized in the body from cysteine and methionine
(Raynal-Ljutovac et al. 2008). Supplemental taurine is some mes required in infants lacking the enzyme
to convert cystathionine to cysteine, and is thus added to infant formulas for this reason (Silanikove et al.
2010). Taurine is also beneﬁcial for adults due to its cardiovascular beneﬁts such as blood pressure
regula on, as well as in vision, cerebral func ons, detoxiﬁca on and fa y acid assimila on (Silanikove et
al. 2010; Raynal-Ljutovac et al. 2008). Recent ﬁndings in animal studies suggest that taurine may also be
useful in allevia ng muscle fa gue and raising exercise capacity during workouts (Silanikove et al. 2010).
Table 8 outlines the amino acid composi on (g/100 g milk) of goat and cow milk.
Table 8: Average amino acid composi on in proteins of goat and cow milk

(Haenlein et al. 2004)
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Micronutrient Composi on of Goat Milk
In this sec on, we examine the micronutrient proper es of goat milk which include its vitamin and
mineral components and provide comparisons with other milks.
Minerals
The mineral content of goat milk is higher than human or cow milk, ranging from 0.70 to 0.85% (Park et
al. 2007; Silanikove et al. 2008). Goat milk contains par cularly high levels of calcium and phosphorus
compared to human milk, in addi on to higher levels of potassium, magnesium and chloride than cow
milk (Park et al. 2007). With regard to trace minerals, goat milk contains more zinc and iodine and less
iron than human milk (Park et al. 2007); however, iron bioavailability of goat milk is higher than cow milk
due to the higher nucleo de content contribu ng to be er absorp on in the gut (Raynal-Ljutovac et al.
2008). Selenium content of human and goat milk is higher than cow milk (Park et al. 2007) and is more
bioavailable, which is a ributed to the high MCFA content or soluble protein ra o in goat milk (RaynalLjutovac et al. 2008). The salt balance in goat milk is a determining factor in the reten on of minerals in
the curd during cheese making; for example, goat cheese retains most of its zinc and manganese as it
exists in the micellar frac on, whereas varying levels of calcium, magnesium and phosphorus are found
in the soluble phase (33%, 66% and 39%, respec vely) and thus not retained in the curd (Park et al.
2007). The mineral concentra ons in goat milk do not ﬂuctuate much but vary slightly depending on the
breed, diet, individual animal and stage of lacta on (Park et al. 2007).
Vitamins
Goat milk contains par cularly high levels of B vitamins and vitamin A, but lacks β-carotene en rely, due
to its conversion into re nol in goat milk (Raynal-Ljutovac et al. 2008; Park et al. 2007). The conversion of
β-carotene into re nol accounts for the whiter color of goat milk compared to cow milk (Park et al.
2007). Compared to cow milk, goat milk is also lower in vitamin E as well as folic acid, vitamin B12, which
can result in “goat milk anemia” if addi onal quan es of these minerals are not present in the diet

(Park et al. 2007). Goat milk contains excessive levels of the B vitamins thiamine, riboﬂavin and
pantothenate for a human infant, thus infants fed solely on goat milk are oversupplied with these
minerals as well as protein, calcium and phosphorus (Park et al. 2007). Table 9 shows the vitamin and
mineral composi on of goat milk compared to cow, sheep and human milk.
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Table 9: Mineral and vitamin contents (per 100 g) of goat, sheep, cow and human milk

(Park et al. 2007)
Goat Milk – Natural Nutri on Perfec on
With goat milk's synergis c nutrient proﬁle – from its prebio cs and bioac ve pep des to its healthy fat
and unique ﬂavor characteris cs – there is no denying that it is burs ng with poten al to top both
func onal food and foodie charts. Its extensive health beneﬁts, ranging from reduced allergies and
immune modula on to improved nutrient diges on and nutrient absorp on to cardiovascular beneﬁts
including an thrombo c, an hypertensive and cholesterol-lowering eﬀects and beyond, make goat milk
a highly desirable alterna ve for health conscious consumers with a connoisseur ﬂare.
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