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INTRODUCTION

Coconut flesh and coconut milk or cream have traditionally been used in a
range of food cultures. They are increasingly used in Western countries as
ethnic dishes have become more prominent. More recently, coconut oil has
been heavily marketed as an extremely healthy oil. This is in contrast to
traditional dietary advice which recommends limiting coconut intake due to its
high saturated fat content (92% saturated fat).

It is timely for the Heart Foundation to review the evidence for coconut and

extracted oils (including hydrogenated coconut oil) since the recent marketing
push mentioned above in both the USA and Australasia has resulted in people
substituting coconut oil for the currently recommended unsaturated plant oils.

AIM OF THE REVIEW

The aim of this evidence paper is to summarise the literature on coconut flesh,
coconut cream and milk, and coconut oil and their impact on heart health; and
subsequently to provide recommendations on their use as part of a Western
style dietary pattern.

This paper will:

discuss the composition of coconut and its products
define medium chain fatty acids and medium chain triglycerides

show the compositional differences between coconut oil and medium
chain triglycerides (MCTs)

I summarise the scientific papers on coconut and coconut products
from clinical trials in humans and population-based studies, in the
context of evidence-based statement on fats by the FAO and WHO.

Composition of coconut and products included in this review

Coconut products included in the review were refined, bleached and
deodorised (RBD) coconut oil, virgin coconut oil (VCO), hydrogenated coconut
oil (HCNO), coconut flakes/flesh and coconut cream. Coconut water was not
included as it has a very different nutrient profile and is not relevant to the
issue of saturated fat and coronary heart disease. Coconut flour is a relatively
recent niche product that is low in fat but high in dietary fibre. It is being used
as an interesting culinary ingredient for dairy-free and gluten-free diets, but is
not a major topic for this review due to the lack of scientific papers covering
this ingredient. Clinical reports of its effect on glycaemic index may be of
relevance when evaluating the effects of consuming whole coconut without
separating the oil (Trinidad et al., 2004; Trinidad et al., 2003). The
composition of coconut and its products containing fat are shown in Table 1.
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TABLE 1. CoMPOSITION OF CocoNUT PRODUCTS

Water | Energy | Protein | Fat Sat CHO | Fibre

Per 100 duct

er g produc (9) (kJ) (@ | (@) |Fat@@| (9 | (9)
Raw coconut flesh 45 1470 3.2 36 33 3.6 7.7
Coconut desiccated 2 2530 5.6 62 58 6.1 19.2
Coconut cream
(canned) 71 858 1 20 19 3.7 0.6
Coconut oil (EV or RBD) 0 3700 0 100 92 0 0
Hydrogenated coconut
oil (CF 92) 0 3700 0 100 100 0 0
Coconut water 92 89 0.3 0 0 5 0
Coconut flour 2 1854 18 15 14 21 38

Refer to the Glossary for product definitions and descriptions.

PREPARATION AND USE OF COCONUT AND COCONUT
PRODUCTS

Coconut oil is largely used for edible purposes, although it is a key component
of quality soaps. It is prepared domestically by heating coconut milk until clear
oil separates. If done under rigorous conditions, this can be sold as VCO.

The commercial extraction of oil from dried coconut flesh, or copra as it is
known, is one of the oldest seed crushing industries in the world. Harvested
coconuts are dehusked and split and the resulting flesh is air or kiln dried
down to low moisture levels to produce copra. Copra is not consumed as a
foodstuff but is further processed to produce coconut oil. Copra processing
methods range from simple village processes to modern high-pressure
expellers and prepress or solvent extraction plants. Throughput can be more
than 500 tonne of copra per day.

Crude coconut oil, as it is ordinarily prepared by hot pressing in tropical
countries, is a colourless to pale brownish yellow oil. In temperate climates, or
air conditioning, it appears as a greasy somewhat white or yellowish solid fat
that has a melting point range between 20° and 26°C. Until refined it has a
pronounced odour of coconut due to the high acidity and oxidation that
occurs during drying and storage. Coconut oil is often then refined, bleached
and deodorised using standard vegetable oil processing technology. This
produces a colourless, stable and bland oil, low in acidity that is used for many
purposes in the food industry. Refined and deodorised coconut oil has a
relatively low smoke point of 170°C compared to commonly used frying fats
such as palm and tallow which have smoke points over 230°C (Man & Hussin,
1998).

Generally the smoke point is inversely proportional to the free fatty acid level
or acid value, but coconut smokes at a lower temperature due to the short
chain fatty acids in the triglyceride molecule. The high level of saturated fatty
acids and low level of unsaturated fatty acids means that the oil is highly
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resistant to oxidation and polymerisation unlike unsaturated oils. Highly
polyunsaturated vegetable oils are easily oxidised especially on frying and this
is one area where in small amounts coconut oil, with its high stability and
resistance to oxidation, has a small advantage. So coconut oil is acceptable
for one use shallow pan frying but is not really suitable for continuous deep fat
frying (Srivastava et al., 2010).

Virgin coconut oil is prepared from fresh coconuts without drying and is
claimed to contain natural antioxidants such as polyphenols in concentrations
similar to olive oil (Marina, Che Man, & Amin, 2009). No human clinical trial

reports were found on VCO where the effects of the natural antioxidants could
be evaluated. Extraction methods include cold-pressing and aqueous,
centrifugal extraction using the same process as olive oil. Virgin coconut oil, if
produced to a quality standard, has a low acidity, pale colour and is mild and
pleasant in flavour. It is growing in popularity and consumer demand.

Hydrogenated coconut oil (also known as confectionery fat 92) is used as a
stable, higher melting point fat in biscuit fillings and confectionery. It does not
contain any trans fatty acids, contrary to several reports in the literature as it
comprises approximately 100% saturated fatty acids which are produced by
the conversion of the 7% unsaturated fatty acids in coconut oil into saturated
fatty acids (stearic acid).

FATS AND FATTY ACIDS IN COCONUT
The major component of fats is triglycerides. Triglycerides are molecules
made up of a glycerol backbone with three fatty acids attached. The

triglycerides in coconut oil contain a mixture of the fatty acids shown in
Table 2.

TABLE 2. MAJOR FATTY AcIDs IN COCONUT OIL (DESCENDING ORDER)

Fatty Acid Name Percentage
C12:0 Lauric 45 — 48%
C14:0 Myristic 14 —18%
C16:0 Palmitic 7.5-9.5%
C18:1 Oleic 6-82%
C8:0 Caprylic 7.8%

C10:0 Capric 7.6%

C18:0 Stearic 5.0%

C18:2 Linoleic 1-2%
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Depending on their length, fatty acids are termed short, medium or long chain
fatty acids. Saturated fatty acids with C4 and C6 carbon chain lengths are
short chain fatty acids. Carbon chain lengths of C8 and C10 are medium-chain
fatty acids, although some scientists have included lauric acid (C12) in this
classification. Long chain fatty acids have traditionally included C12 up to C18
carbon chain length. Very long chain fatty acids are C20 to C24.

As well as the fatty acids themselves being termed short, medium or long
chain, when they are combined into a triglyceride they are also termed short,
medium or long chain triglycerides.

The technical definitions surrounding medium-chain fatty acids (MCFAs) and
resultant medium chain triglycerides (MCTs) can be confusing to the lay
person, and they are also frequently misinterpreted by researchers. Much of
the evidence used to support the health benefits of coconut comes from
historical research on MCTs. There are three issues with this assumption
which will be addressed:

whether lauric acid (the main fatty acid in coconut) is a MCFA;
whether the triglycerides in coconut are MCTs; and

whether research on MCT oils can be extrapolated to coconut as a
food.

IS LAURIC ACID A MEDIUM CHAIN FATTY ACID (MCFA)?

Lauric acid (C12:0) is the main type of fatty acid in coconut oil. Itis frequently
classified as a MCFA. In chemical terminology it can be described as either a
medium-chain or a long-chain fatty acid; however it behaves more like a long-
chain fatty acid in biological systems.

MCFAs defined as C8:0 and C10:0 (not including C12:0) behave differently
from long chain fatty acids (LCFA) in every aspect of metabolism from
absorption to catabolism. By virtue of their smaller molecular size, MCFAs are
relatively soluble in water. The water solubility at 20°C is 68mg/100 ml for C8:0
versus 0.72mg/100ml for C12:0. They are more water soluble than LCFAs and
are solubilised in the aqueous phase of the intestines without forming
micelles, therefore undergoing faster absorption than LCFA. The fact that
MCFAs are weak electrolytes and are highly ionised at neutral pH further
increases their solubility in biological fluids. The marked difference in solubility
occurs at chain length >10, thus lauric acid (C12:0) behaves more like a LCFA.

Are the triglycerides in coconut medium chain triglycerides (MCTs)?

Whilst lauric acid is often misleadingly termed a MCFA, when it is in the form
of a natural fat it is combined with a random distribution of all the other fatty
acids in coconut oil. These include myristic and palmitic fatty acids which are
the chief saturated fatty acids implicated in cholesterol elevation (FAO, 2010).
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Coconut is similar in composition to palm kernel oil and in fact the two oils are
almost interchangeable in the food industry. They are both termed “tropical
oils” or classified as the “lauric” oils due to the predominance of this fatty acid
in their compositions.

When lauric fatty acids are combined with glycerol to make triglycerides (the
components of fats and oils), the resulting triglycerides are of higher molecular
weight and differing metabolism to the lower molecular weight triglycerides of
C8 and C10 which have been well characterised in metabolic studies. The
accepted definition of medium chain triglycerides in nutritional and clinical
papers applies only to these synthesised esters of the C8 and C10 fatty acids.
Thus, the triglycerides in coconut cannot be classed as MCTs.

CAN RESEARCH ON MCTS BE EXTRAPOLATED TO
COCONUT OIL?

Medium chain triglycerides were introduced into clinical nutrition in the 1950s
for the dietary treatment of malabsorption syndromes because of their rapid
absorption and solubility. A recent review by Kasai et al. (2006) examining

their effect on body weight confirms the definition of MCTs as being
composed of C8 and C10 fatty acid containing triglycerides.

Medium chain triglycerides are used for nutritional and other commercial
purposes, and are derived from tropical oils such as coconut and palm kernel
oils. In the process of producing MCTs, these oils are hydrolysed to fatty acids
and glycerol. The glycerol is drawn off from the resultant mixture, and the
medium-chain fatty acids are fractionally distilled, separating them from the
major component lauric acid. The MCFA fraction used commercially is mainly
comprised of the 8 carbon caprylic or octanoic acid and the 10 carbon capric
or decanoic acid. There are much smaller amounts of the six carbon caproic or
hexanoic acid and the 12 carbon lauric acid in the commercial products.

MCTsS AND THEIR ABSORPTION
When MCTs are digested they are split by pancreatic lipase in the gut to

produce fatty acids and a diglyceride. In the case of mixed triglycerides the
C8:0 and C10:0 are liberated preferentially.

w9 Fulfil

Foundation ufet‘me Page 6


file:///C:/Users/DelvinaG/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/YYULF7Q2/HF%20coconut%20aug%2027%20me%20edits.docx%23_ENREF_12


























































