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The Health Beneﬁts of Medium Chain Triglycerides in Goat Milk
By: Sarah Holvik, B.Sc. Nutri on
Amongst the numerous known beneﬁts of goat milk hides a li le recognized yet powerful nutrient:
medium chained triglycerides, or MCTs. In addi on to its high essen al fa y acid content compared to
cow milk, goat milk also contains 30-35% MCTs while cow milk contains 15-20%. These fa y acids have
many therapeu c beneﬁts for a variety of condi ons including exercise performance, weight
management, diabetes, and nutrient malabsorp on. In this ar cle, we explore the beneﬁts of the MCTs
in goat milk that contribute to its stake in the natural func onal food and healthy dairy alterna ves
category.
Medium Chain Triglycerides
Dietary fats are molecules composed of individual carbon atoms linked into chains ranging from 2 to 22
carbons in length. While long chain triglycerides (LCTs) range from 12 to 18 carbon atoms, Medium-chain
triglycerides (MCTs) are composed of 6 to 10 carbon links.
Fig.1. Transport of MCT across the mitochondrial membrane. Note the lack of a carni ne shu le as
opposed to LCT.

(Dean & English, 2012)
The American diet is typically rich in LCTs, which require structure modiﬁca on and the presence of a
carni ne shu le in order to be transported into the mitochondria of the cell, where it is then further
broken down for storage and energy produc on via the Kreb's Cycle (Figure 1). In contrast to LCTs, the
shorter chain length of MCTs gives these fats a nutri onal advantage in terms of absorp on and energy
produc on. These triglycerides are rela vely water soluble and, hence, rapidly hydrolysed and absorbed.
They are able to passively diﬀuse from the gastrointes nal tract to the portal system without the need
for modiﬁca on or the presence of carni ne, which contributes to the energy-enhancing proper es of
MCTs (Figure 2). In addi on, the fat-diges ng enzyme, lipase, is able to break down the ester linkages of
MCTs much faster than LCTs. Furthermore, MCTs do not require the secre on of pancrea c bile salts for
diges on. As a result, there is an excess of acetyl-CoA generated which leads to the produc on of ketone
bodies. MCTs are therefore commonly used to treat pa ents with various disorders including
malnutri on or malabsorp on syndromes as they are rapidly absorbed and promote the absorp on of
other dietary nutrients (Kompan and Komprej, 2012; McCollough, 2003).
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Fig.2. Diges on & transport of fats. Note greater absorp on eﬃciency of MCTs vs. LCTs, resul ng in
more rapid energy produc on.

(Dean & English, 2012)
The MCTs in Goat Milk
Triacylglycerols (TAGs) make up the largest por on of milk lipids (nearly 98%), and are present in the
form of globules. The TAGs found in goat milk are mainly short- and medium chain length, and the
average fat globule size is smaller than that of cow milk globules. These features make the fat in goat milk
more advantageous for diges bility and more eﬃcient in lipid metabolism compared with cow milk fat
(Park et al., 2007).The names of MCTs in edible foods and oils are caproic acid (hexanoic acid, C6:0),
caprylic acid (octanoic acid, C8:0) and capric acid (decamoic acid, C10:0). These are the predominant fa y
acids found in goat milk, thereby giving the milk its name: caprine milk
.
The Health Beneﬁts of MCTs
An -Convulsive Eﬀects of Caprylic Acid
Seizures that are resistant to standard medica ons are a major clinical issue. For such cases, the
ketogenic diet has been found to be one of the most eﬀec ve therapies. As its name indicates, this diet
produces ketone bodies and although the exact mechanisms of the diet is unknown, ketone bodies have
been thought to help protect against the convulsions and epilep c eﬀects associated with drug-resistant
epilepsy. Interes ngly, research has also found that a medium-chain triglyceride ketogenic diet may be an
even more eﬀec ve therapy than the classic ketogenic diet alterna ve (Liu and Wang, 2013). As
men oned above, the consump on of MCTs leads to the rapid produc on of ketone bodies, which
would thereby add to the ketone produc on of a normal ketogenic diet, contribu ng further to the
an convulsant and an epilep c eﬀects (Liu and Wang, 2013; McNally and Hartman, 2012).
Metabolic Syndrome & Diabetes
Metabolic syndrome involves a variety of condi ons including hypertension, hyperglycemia, excess
abdominal fat and high cholesterol levels, which occur together and increase the risk for diabetes, stroke
and heart disease. Dietary lipids have been found to contribute to the development and preven on of
this mul factorial disease and MCTs have been used for the dietary treatment of the syndrome since the
1950s due to their metabolic proper es. Experimental human and animal studies show that the
enhanced thermogenesis and fat oxida on of MCTs prevent fat deposi on and preserve insulin
sensi vity in pa ents with type-2 diabetes (Nagao and Teruyoshi, 2010).
Speciﬁcally, the an -diabe c proper es of MCTs have also been reported in both animal and human
studies. Results indicate that a diet containing MCTs lead to less body fat accumula on and be er
glucose tolerance in rats compared to diets containing LCTs. Furthermore, research has shown that long
chain fa y acids impair insulin sensi vity and lipid metabolism, whereas medium chain fa y acids seem
to protect from lipotoxicity and insulin resistance without caloric restric on Similarly in human trials, the
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consump on of a diet containing MCTs increased insulin-mediated glucose metabolism in both diabe c
and non-diabe c subjects (Nagao and Yanagita, 2010).
Energy & Exercise Performance
In recent years MCTs have gained popularity with athletes seeking to increase energy levels and enhance
endurance during high-intensity exercise, in addi on to serving as an alterna ve energy source for
athletes on high-protein, low carbohydrate diets. Studies have shown in recrea onal athletes, 2 weeks of
inges ng food containing 6g of MCTs per day suppressed increases in blood lactate concentra on and
the percep on of exer on during moderate-intensity exercise. Results also indicate that the inges on of
MCTs extends the dura on of subsequent high-intensity exercise at levels higher than those achieved by
inges on of LCT-containing food (Nagao and Yaganita, 2010).
Weight Control & Blood Lipid Metabolism
Research has shown that MCTs have three key proper es that make them an ideal fat alterna ve for
those wan ng to control their weight. The ﬁrst property is the fact that these fa y acids provide around
ten percent fewer calories than the more common long chain fa y acids (8.3 calories per gram for MCTs
versus 9 calories per gram for LCTs). In addi on to providing fewer calories, MCTs are also not des ned
to be deposited as fat in the body as much as the longer chain triglycerides and are eﬃciently converted
into fuel for immediate use by the organs and muscles. Finally, MCTs have been shown to enhance the
body's fat burning process.
A crossover randomized controlled trial published in the Journal of Obesity Research comparing the
eﬀects of diets rich in MCTs or LCTs on the body composi on, energy expenditure, substrate oxida on,
subjec ve appe te and ad libitum energy intake in 24 healthy, overweight men found MCTs to increase
energy expenditure and decrease adiposity in the subjects. The par cipants followed the trial consuming
MCT or LCT for 28 days each, and measurements were taken at baseline and a er 4 weeks of both
dietary interven ons. The diet rich in MCTs lead to a greater loss of upper body as well as overall adipose
ssue reduc on, which is thought to be due to a rise in energy expenditure, fat oxida on and greater
fecal fat excre on with the MCT diet rela ve to a diet rich in LCTs. In addi on, an animal study
conducted by Shinohara et al. found that MCT feeding suppressed lipogenesis and enhanced lipolysis in
adipose ssue, thereby resul ng in reduced adiposity. Furthermore, in another a human study, healthy
subjects consuming 1.7g of MCTs daily at breakfast for 12 weeks had signiﬁcant decreases in body
weight, amount of body fat, subcutaneous and visceral fat at 8 weeks in comparison with the LCT group
(Nagao and Yaganita, 2010).
Appe te Control
Studies have found that diets high in MCTs seem to suppress appe te, which can also contribute to their
eﬀects on weight management. Wymelbeke et al. (1998) carried out a study on 12 healthy male
volunteers aged 19-24 years old with normal body weight. The researchers compared the eﬀects of 4
high-carbohydrate breakfasts supplemented either with a fat subs tute or with fat as monounsaturated
LCTs, saturated LCTs or MCTs. The results showed that MCTs decreased ad libitum food intake
throughout the day, while no diﬀerences were observed between the monounsaturated and saturated
LCT condi ons. The observed eﬀects are thought to be caused by the more rapid sa a ng eﬀect in the
MCT group as a result of increased ketone body produc on, which have been shown to decrease food
intake. Furthermore, the consump on of MCTs has also been proposed to reduce the concentra ons of
the hunger hormone, ghrelin, thereby contribu ng to their sa a ng eﬀects.
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Malabsorp on Disorders
Protein and energy malnutri on are serious issues for health care facili es in developing countries, as
well as for those suﬀering from malabsorp on diseases. Cow's milk is expensive to produce and not as
readily available in developing countries, whereas goat's milk is far more abundant in many areas.
Therefore the use of this dairy alterna ve as part of the treatment for malnutri on has been thoroughly
inves gated.
As MCTs are more easily digested and absorbed without the need for modiﬁca on or bile salts as LCTs
do, pa ents suﬀering from malnutri on or malabsorp on syndromes are treated with MCTs. Fa y liver is
a common feature of children with protein malnutri on. Kuwahata et al. (2011) found that providing
MCTs to rats with protein malnutri on reduced the accumula on of triglycerides in the liver, thereby
sugges ng that MCT supplementa on may be beneﬁcial to prevent fa y liver in malnourished children.
Other in vivo studies include research conducted in Madegascar involving 30 malnourished children aged
1 to 5 years inves ga ng the eﬀects goat's milk versus cow's milk consump on on their rehabilita on.
The children receiving the goat milk in their diet surpassed those on cow milk in weight gain, height,
skeletal mineraliza on and serum contents of vitamin A, calcium, and other minerals, indica ng that the
u liza on of fat and protein was greater in the goat milk group (Razaﬁndrakoto et al., 1994). Similarly, in
an Algerian study of 64 infants suﬀering from malabsorp on syndromes, the replacement of cow milk
with goat milk in the diet resulted in signiﬁcantly higher rates of intes nal fat absorp on (Haenlein,
2004). Furthermore, in another study inves ga ng the diﬀerences between fat metabolism and use in
malabsorp on syndrome, researchers observed rats with a resec on of 50% of their distal small intes ne
and control animals (transected). The animals were placed on a goat milk or cow milk diet, and at the end
of the trial, the diges ve u liza on of fat was much higher in the transected and resected groups
receiving the goat milk diet. These results of increased eﬃciency in fat u liza on have been a ributed to
the high levels of medium chain triglyceride content present in caprine milk (Alferez et al., 2001).
In addi on to malabsorp on disorders, evidence also suggests that MCTs are a useful fat subs tute for
those who have diﬃculty diges ng fat. In this disorder, fat is not digested, but passes unchanged through
the intes nes, and the body is deprived of calories as well as fat-soluble vitamins. This makes MCTs
poten ally beneﬁcial for people with AIDS, who need a way to gain weight but cannot digest fat easily. A
double-blind, placebo-controlled study on 24 pa ents with AIDS suggests that MCTs may help improve
AIDS-related fat malabsorp on. The subjects of this study were divided into two groups: on receiving a
liquid diet containing normal fats, whereas the other group received mostly MCTs. A er 12 days, the
par cipants on the MCT formula showed signiﬁcantly less fecal fat excre on and improved fat absorp on
than the other group (Craig et al., 1997; Caliari et al., 1996).
Similarly, as the body depends on enzymes from the pancreas to digest fat, a study has found that
pa ents with inadequate pancrea c func on due to chronic pancrea s appeared to be be er able to
absorb MCTs than ordinary fa y acids (Wanke et al., 1997).
Conclusion
Fat is an essen al nutrient contribu ng to the normal health and func oning of the body. However, as we
have seen, there are various disease states that may prevent the eﬃcient diges on and u liza on of fats
and fat soluble nutrients, mainly in the form of LCTs. Studies have shown that the consump on of MCTs
is a beneﬁcial and therapeu c fat source for such disorders. Goat milk is par cularly rich in these shorter
chain triglycerides, thereby making it a natural and healthy dietary fat source that is eﬀec ve in relieving
a variety of health condi ons.
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