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Abstract

We reviewed the scientific literature on the evidence of the relationship between palm oil and adverse effects on human health.
Few studies have investigated the effects of palm oil per se, and the main reason why it has been associated with negative health
effects is the relatively high content of saturated fatty acids (SFAs), particularly palmitic acid, which in turn have been associated
with increased risk of coronary heart disease and some tumours. However, more recent investigations on the topic seem to have
reconsidered the negative role of the dietary SFAs as a risk factor for cardiovascular diseases and show that not only the type
of fat, but also that the triglyceride structure plays a role in cholesterolaemia. As regards to a role in cancer, specific studies
on dietary palmitic acid or palm oil and the risk of cancer development are scanty, and the evidence is not convincing.
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Introduction

Palm oil is a vegetable oil from the fruit of the palm tree
(Elaeis guineensis), which originated in West Africa and
is now widespread throughout the tropical areas of
America and South East Asia. From the seeds of the
palm tree, another vegetable oil, palm kernel oil, is
obtained, which has a composition different from
that of palm oil and is mainly used for non-food
applications.

Malaysia and Indonesia are the main producers, and
at the moment palm oil is the most widely produced
and exported edible oil in the world accounting for
31% and 54% of global production and exportation,
respectively. Productivity, in terms of tons of oil per
cultivated hectare, is 11, 10 and 7 times the yield of
the other main vegetable oils, soybean, sunflower and
rapeseed, respectively (Khosla and Sundram 2010).

Palm oil is relatively rich in saturated fatty acids
(SFAs), which amount to about half the total fat.
Monounsaturated fatty acids (MUFAs) and poly-
unsaturated fatty acids (PUFAs) account for about
40% and 10%, respectively (Table I). Palmitic acid,

whose name comes from the tree, is the main fatty
acid occurring naturally in animals and vegetables as
well as is the main component of human milk fats
(Read and Sarrif 1965). It is also the most abundant
fatty acid in palm oil, followed by oleic acid and
linoleic acid (Table I).

In addition to fatty acid content, palm oil contains
several phytonutrients including «-, B-, y- and
d-tocotrienols; a-, B-, vy~ and 3-tocopherols (vitamin E);
carotenoids; sterols; phospholipids; glycolipids and
squalene. Most of these compounds are considered
beneficial for human health, mainly on account of their
antioxidant activity (Ong and Goh 2002; Oguntibeju
et al. 2009). Tocopherols and tocotrienols are natural
antioxidants which protect palm oil from oxidation.
They mainly occur in unrefined palm oil, for example
red palm oil (RPO), but remain in smaller amounts in
the refined product (Sundram et al. 2003a). These
compounds, whose role in cancer will be examined
later in this paper, protect cells from oxidative stress
and may be important in cellular ageing and
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Table I. Fatty acid composition as % of palm oil in weight (Ebong et al. 1999).

SFAs MUPFAs

PUFAs

Palmitic acid (C16:0) 44%
Stearic acid (C18:0) 4.5%
Myristic acid (C14:0) 1.1%
Arachidic acid (C20:0) 0.4%
Lauric acid (C12:0) 0.2%

Oleic acid (C18:1) 39.2%
Palmitoleic acid (C16:1) 0.1%

Linoleic acid (C18:2) 10.1%
a-Linolenic acid (18:3) 0.4%

atherosclerosis. In addition to vitamin E, unrefined
palm oil contains high amounts of carotenoids,
another class of compounds with antioxidant activity.
In particular, RPO is the richest natural source of
a- and B-carotene, the latter being the most important
vitamin A precursor in human nutrition. For this
reason, the use of palm oil in supplementary feeding
programmes has been recommended in developing
countries where vitamin A deficiency is still endemic
(Sundram et al. 2003a).

In the last few decades, disagreement between
findings and opinions concerning the ability of palm
oil to raise cholesterolaemia has led to discussions on
whether palm oil is a potential unhealthy food. The
main reason seems to be its high content of SFAs,
specifically palmitic acid, which has been positively
related to high serum cholesterol levels and, as a
consequence, to an increase in the risk of cardio-
vascular diseases. A World Health Organization
(WHO 2003) report stated there was convincing
evidence that myristic and palmitic acids increase
the risk of cardiovascular diseases. However, some
reviews do not seem to support these conclusions
(Edem 2002; Ong and Goh 2002; Sundram et al.
2003a; Mukherjee and Mitra 2009; Oguntibeju et al.
2009; McNamara 2010).

In this paper, we review and summarize the
scientific literature about the evidence of the associ-
ation between palm oil and adverse effects on human
health, with a particular focus on cardiovascular
diseases and cancer.

Palm oil and cardiovascular diseases

Few studies have investigated the effect of palm oil
per se on cardiovascular outcomes. A population-
based case-control study looked at the association
between dietary patterns and risk of first non-fatal
acute myocardial infarction in Costa Rican adults
(Martinez-Ortiz et al. 2006). Validated food frequency
questionnaires were used to interview 496 cases and
518 controls. The results showed that a diet rich in
palm oil used for cooking, refined grains, meat and
sugar was associated with an increased risk of acute
myocardial infarction in comparison with a diet with
a high intake of vegetables and fruit. The authors
explained these results by the high SFAs content of
palm oil, in addition to other risk factors.

The relationship between SFAs and risk of
cardiovascular diseases arose from the pioneering

studies of Ancel Keys, known as the seven countries
study, that started in the 1950s and continued for
more than 20 years (Keys et al. 1984, 1986; Kromhout
et al. 1989; Menotti et al. 1989). Results showed there
were large differences between different countries
in coronary heart disease mortality and all cause
mortality. Serum cholesterol was related to different
outcomes in different cohorts. Saturated fats as a
percentage of calories were the most powerful lifestyle
predictor of heart diseases, with MUFAs, PUFAs
and carbohydrates having possible protective roles
(Menotti et al. 1989). Cholesterol was the most
important physiological variable, and Keys’ equation
showed that cholesterol levels could be predicted
by saturated fat intake. Verschuren et al. (1995)
subsequently found a linear relationship between
cholesterol levels and mortality from cardiovascular
diseases, with a 12% increase in risk for an increase of
20 mg/dl in total cholesterol. These studies led to the
‘lipid theory’, which stated that a diet with a high
SFAs content caused an increase in serum cholesterol
which increased the risk of cardiovascular disease.
Subsequently, two meta-analyses on controlled trials
(Mensink and Katan 1992; Mensink et al. 2003),
which differentiated between low-density lipoprotein-
cholesterol (I.LDI-cholesterol) and high-density lipo-
protein-cholesterol (HDIL-cholesterol), showed that
the most favourable lipoprotein profile for the risk of
coronary heart diseases was achieved when SFAs were
replaced by unsaturated fatty acids. However, these
studies, in disagreement with the evidence at that time,
did not show an improvement when SFAs were
replaced by carbohydrates (Mensink and Katan 1992).

Researchers subsequently found that another kind
of fatty acid, trans fatty acids (TFAs), could have
adverse health effects (Mensink and Katan 1990;
Koletzko 1992; Zock and Katan 1992; Sundram et al.
1997, 2003b). These trans-isomers of unsaturated
fatty acids occur rarely in nature and are artificially
produced by hydrogenation of vegetable oils, in order
to have the semi-solid fats more suitable for certain
applications in the food industry. These fats were
produced by many food manufacturers in order to
substitute animal fats, which at that time were
considered unhealthy, with the more healthy vegetable
oils. Nowadays, it is recognized that TFAs are much
worse than SFAs in causing harm to humans. A meta-
analysis of four cohort prospective studies involving
nearly 140,000 subjects found that a 2% increase in
energy intake from TFAs was associated with a 23%
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increase in the incidence of coronary heart diseases
(Mozaffarian et al. 2006).

In most of the studies mentioned on the impact of
fats on cardiovascular diseases, the SFAs were
considered as a single group, assuming that the main
SFAs in the human diet (lauric, palmitic and myristic
acids) had the same effect. However, in the last two
decades, several investigations have compared the
effects of single fatty acids on different biomarkers of
risk of cardiovascular diseases (i.e. total-, L.DL- and
HDL-cholesterol, the LDI/HDL ratio, apoliporoteins
(Apo Al, A2, B), very-low-density lipoproteins
(VLDLs) and post-prandial lipaemia), showing that
not all SFAs exert the same effect.

Table II summarizes the studies specifically
investigating the effect of palmitic acid/palm oil
administered in the diet in substitution to other fats
keeping the same energy balance. The following
observations emerged:

e When palm oil is compared with soybean oil
(a vegetable oil with more PUFAs and less SFAs
than palm oil), most of the studies showed
no substantial differences in the lipid serum
profile, except for an increase in HDL-cholesterol
with palm oil (Marzuki et al. 1991; Zhang
et al. 1997; Muller et al. 1998; Edionwe and Kies
2001; Al-Shahib and Marshall 2003; Zhang et al.
2003; Pedersen et al. 2005; Vega-Lopez et al. 2006;
Utarwuthipong et al. 2009).

e Comparisons with olive oil showed, in some
studies, substantially neutral effects (Ng et al.
1992; Choudhury et al. 1995; Truswell 2000),
but an increase of total- and LDL-cholesterol with
palm oil in others (Bonanome and Grundy 1988;
Tholstrup et al. 2011).

e Studies comparing the effect of palm and sunflower
oil (rich in oleic acid and PUFAs) showed
increases in serum cholesterol (total-, LDL- and
HDL-cholesterol) with palm oil (Cuesta et al.
1998; Truswell 2000; Sanchez-Muniz et al. 2002;
Scholtz et al. 2004), but no real differences in the
total cholesterol/HDIL-cholesterol ratio (Cuesta
et al. 1998; Truswell 2000). Studies comparing
palm oil with canola oil (rich in MUFAs and with
low content of SFAs) (Zhang et al. 1997; Truswell
2000; Vega-Lopez et al. 2006) also showed that
intake of palm oil raised the plasma cholesterol
(both HDL~ and LDL-cholesterol), but the total-
/HDL-~cholesterol ratio was not affected.

e Studies comparing palm oil/palmitic acid with
other SFAs generally showed lower cholesterol
levels (total-, LDL- and HDI-cholesterol) with
palm oil than with myristic or lauric acids or their
combination (Ng et al. 1991; Sundram et al. 1994;
Zock et al. 1994; Schwab et al. 1995; Temme
et al. 1996; Snook et al. 1999). Results were
different with a synthetic source of myristic acid
(Snook et al. 1999).

e Comparison studies with stearic acid generally
showed a more favourable serum lipoprotein profile
with the stearic acid (Tholstrup et al. 1994; Schwab
et al. 1996; Snook et al. 1999), although in a
randomized cross-over intervention study, Kelly
et al. (2002) did not find any real differences in
plasma lipids, platelet aggregation or platelet
activation between the diets enriched with palmitic
and stearic acids. However, this result could be
due to very few participants in the study.

The majority of the studies presented in Table II
do not seem to support a detrimental role of palmitic
acid in relation to cardiovascular diseases, particularly
in normo-cholesterolaemic subjects with the rec-
ommended intake of PUFAs 18:2n — 6 (Clandinin
et al. 1999, 2000). Palmitic acid slightly increases both
LDL- and HDL.-cholesterol; so, the effect on the
HDL/LDL ratio, which is a valuable predictor of
cardiovascular disease risk, is relatively neutral.

In addition, the effect of an individual fatty acid can
be different from that of the whole fat containing
it, even if it is the main component. For example,
results showing no real differences in LDL~cholesterol
after high-oleic-acid olive oil consumption compared
with palm oil, in contrast to high-oleic-acid canola
and sunflower oils, have been explained due to the
high cholesterol-lowering phytosterols of the palm
oil and the cholesterol-increasing squalene in olive
oil (Truswell 2000). However, the conclusions of
a recent editorial on this topic (Clifton 2011)
support that overall palmitic acid in palm oil raises
LDL-cholesterol, but underline the wide variability of
the dose—response relation and the considerable
number of negative results.

In spite of uncertainties in the scientific evidence
about the role of dietary fats in relation to
cardiovascular diseases, since the 1980s many national
and international organizations have issued rec-
ommendations regarding fat intake (Aranceta and
Perez-Rodrigo 2012), so that reduction of total fats,
particularly saturated fats, is now one of the main
targets of dietary recommendations in order to lower
morbidity and mortality due to cardiovascular
diseases. The Food and Agriculture Organization
(FAO) and the WHO set recommended intakes at
20-35% for total fat, 10% for SFAs, up to 15-20%
for MUFAs and 6-11% for PUFAs, in relation to the
total energy intake (FAO-WHO 2010).

However, not all studies have supported the
relationship between SFAs and cardiovascular diseases
(Ascherio et al. 1996; Gillman et al. 1997; Kushi et al.
1985; Mozaffarian et al. 2004), and recently, some
comments questioning the soundness of this associ-
ation have been published (Mozaffarian 2011; Willett
2011). They questioned the causality of the
relationship between consumption of total and
saturated fats and the increase of cardiovascular
diseases because the relationship was mainly based
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on ecological or animal studies, whereas the evidence
from controlled clinical trials is limited. For instance,
the Women’s Health Initiative Randomized Con-
trolled Dietary Modification study, involving 48,835
post-menopausal women following a dietary total and
saturated fats reduction, failed to show any significant
reduction in the risk of cardiovascular diseases, after
8.1 years of follow up (Howard et al. 2006).

Siri-Tarino et al. (2010) published a meta-analysis
of prospective cohort studies evaluating the associ-
ation of saturated fats with cardiovascular diseases.
They identified 21 studies, involving 347,747 subjects
for a follow-up period of 5-23 years. Results did not
show any association between fat intake and risk of
cardiovascular disease. Another systematic review and
meta-analysis (Micha and Mozaffarian 2010; Mozaf-
farian et al. 2010) on randomized controlled trials
confirmed these findings. In particular, compared with
carbohydrates, the total-/HDL-cholesterol ratio was
not significantly affected by myristic or palmitic acids,
non-significantly reduced by stearic acid and signifi-
cantly lowered by lauric acid. The study stressed that
the health benefit of reducing saturated fats depended
on the replacement nutrients. Replacement with
PUFAs for 5% of energy led to 10% reduction of
heart disease risk. Replacing with MUFAs had
uncertain effects and replacing with carbohydrates
did not give any benefit. The authors concluded that
the policies to prioritizing saturated fat reduction
without considering the replacement nutrients may
have little or no effect on cardiovascular risk.

Finally, an intervention review of the Cochrane
Collaboration (Hooper et al. 2012) on reduction or
modification of dietary fat for preventing cardiovas-
cular disease suggested that reducing and modifying
dietary saturated fats may protect against cardiovas-
cular events with an overall 14% reduction. Again, this
protective effect was observed when saturated fats were
modified (i.e. maintaining the same total fat intake) or
reduced and modified (not just reduced) by replacing
with unsaturated fats but not with carbohydrates, and
it was observed in studies of at least 2 years in duration,
in men and not in women and in people with
moderate/high baseline cardiovascular risk.

In conclusion, the recent meta-analyses on risk of
cardiovascular diseases and fat consumption seemed
to play down the universally recognized role of the
SFAs and pointed, instead, to a protective role of
PUFAs when they partially replaced SFAs. Some of
these studies also highlighted the need to reduce
consumption of refined carbohydrates and the
importance of suitable replacements when reductions
are recommended in order to avoid similar or even
worse consequences.

Palm oil and cancer

The relationship between palm oil and cancer means
clarifying the role of individual dietary fatty acids and

other minor components in this oil. To our knowledge,
no specific study has investigated palm oil as a food
item as a whole in relation to cancer. In addition, palm
oil comprises different fatty acids, mainly palmitic,
oleic and linoleic acids (Table I), whose roles in cancer
are different.

The scientific literature on the relationship between
dietary fatty acids and cancer risk is vast (World
Cancer Research Fund/American Institute for Cancer
Research [WCRF/ACIR] 2007). In animal studies,
high-fat diets were related to an increase of tumours
at different sites. A meta-analysis involving a total
of 12,803 mice or rats, studying the effects of
different dietary fatty acids on mammary tumour
incidence, showed that PUFAs n — 6 had a strong
tumour-enhancing effect, saturated fats had a weaker
enhancing effect and PUFAs n — 3 had a small,
not statistically significant protective effect (Fay et al.
1997). Ecological studies have also supported the
role of dietary fats in cancer development, because
comparisons of cancer incidence and mortality
between countries and the percapita dietary fat
consumption showed strong positive correlations,
particularly for colorectal, breast and prostate cancers
(Armstrong and Doll 1975; Carroll 1991). However,
these correlations were potentially confounded by
other nutritional variables and lifestyles, including
those related to economic development, because the
highest cancer incidence tended to be in Western
countries and lowest in non-industrialized countries.

Even though animal and @ vitro studies have
confirmed a pro-tumour effect of PUFAs n — 6, a
protective effect of PUFAs n — 3 and weak, if any,
pro-tumour effects of palmitic and stearic acids
(Tsubura et al. 2009), epidemiological cohort and
case-control studies have not given conclusive results,
not confirming previous findings in humans. For
example, regarding colorectal cancer, a case—control
study (Kuriki et al. 2006) was conducted using the
fatty acid composition in erythrocyte membranes as
biomarkers. The risk was positively associated with the
erythrocyte membrane composition of palmitic acid,
SFAs and the SFAs/PUFAs ratio, and inversely
associated with PUFAs, arachidonic and docosahex-
aenoic acids. However, these associations were not
found with dietary intake of the same fatty acids.

In another prospective case—control study
(Theodoratou et al. 2007), total- and trans-MUFAs,
palmitic, stearic and oleic acids were dose-dependently
associated with colorectal cancer risk. However, the
associations did not persist anymore after adjustment
for energy intake. Finally, in a recent meta-analysis
of 13 prospective cohort studies on colorectal cancer,
no association was found between dietary fat intake
and any increase in the risk of cancer (Liu et al. 2011).

Regarding prostate cancer, for which ecological
studies have suggested that dietary fats might be a
contributing aetiological factor, a large multi-centre
prospective study involving more than 140,000
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subjects and 2727 cancer diagnoses, showed no
association between prostate cancer risk and dietary
fats, including saturated fats, fat from red meat, dairy
products and milk (Crowe et al. 2008).

For breast cancer, the most frequent tumour in
women worldwide, a review and meta-analysis of
epidemiological cohort studies reported no significant
association comparing the highest category of animal
fat intake with the lowest. Similarly, a non-significant
association was observed between a 5% increment
of energy from dietary animal fat and breast cancer
(Alexander et al. 2010). In a larger more recent
meta-analysis (Turner 2011) of 57 studies examining
the role of different dietary fats in relation to breast
cancer, results suggested that possible elevations of
serum oestrogens due to adult exposure to a high-fat
diet might increase breast cancer risk. This incre-
mental risk was found in post-menopausal women for
PUFAs intake, and not for saturated or mono-
unsaturated fats. Again, however, this study found
that dietary fats could have some preventive effects in
pre-menopausal women.

In all, studies on the role of dietary fat intake in
cancer risk give conflicting results and the evidence is
still not consistent. Epidemiological evidence does not
support a role of SFAs per se in carcinogenesis,
although high-saturated fat intake is likely to be closely
correlated to other lifestyle factors, which in turn may
be associated with an incremental risk. On the basis
of this evidence, public health recommendations to
reduce total fat dietary intake for cancer prevention
are not supported (Kushi and Giovannucci 2002).

Apart from its farty acid content, palm oil is
naturally rich in different phytonutrients considered to
be beneficial for human health from a nutritional point
of view and for their antioxidant activity and protective
role in tumourigenesis (Nesaretnam et al. 2012). The
first clear evidence was published in the 1990s by
Nesaretnam and colleagues (Nesaretnam et al. 1995),
who showed that the tocotrienol-rich fraction of palm
oil inhibited the proliferation of human breast cancer
cells, and that palm oil stripped of vitamin E did not
protect against mammary tumourigenesis in rats. The
a-, 8- and y-tocotrienols were the specific components
that alone or in combination had such anti-cancer
properties, suggesting possible therapeutic appli-
cations for breast cancer prevention and treatment.

A protective role of vitamin E in cancer was also
suggested by epidemiological studies (Negri et al.
1996, 2000; Alkhenizan and Hafez 2007; Bidoli et al.
2009; Pelucchi et al. 2009; Bravi et al. 2011; Myung
et al. 2011;), although the evidence is not conclusive.
In particular, recent meta-analyses on gastrointestinal
(Bjelakovic et al. 2004; Arain and Abdul Qadeer
2010; Papaioannou et al. 2011), prostate (Stratton
and Godwin 2011) and breast (Fulan et al. 2011)
cancers showed no convincing evidence of a protective
role of vitamin E and other antioxidant supplements.

Palm oil and palmitic acid 655

In conclusion, this short overview of the scientific
literature does not find convincing evidence of a role
in cancer of the main fatty acids in palm oil. Studies
specifically on dietary palmitic acid are scant, and the
evidence lacks consistency. The epidemiological
evidence concerning some other minor constituents
(vitamin E), which might instead have protective
properties, is still not conclusive.

Palm oil interesterification

Interesterification or fat randomization is a che-
mical process involving the positional redistribution
of the fatty acid chains within a triglyceride or among
triglyceride molecules. This rearrangement leads to
new triacylglycerol molecular species. Vegetable oils
undergo this process in order to modify their
initial chemical-physical properties, for example
hardness, plasticity and heat resistance, making these
fats more suitable for different applications in the
food industry.

Interesterification is actually an alternative to the
hydrogenation process, which leads to TFAs pro-
duction, nowadays recognized to be detrimental to
human health, as mentioned before. However, inter-
esterification also has potential unfavourable effects
on health due to the introduction of fatty acid chains,
such palmitic and stearic acids, in position sn-2 of
the glycerol molecule. The native fats and oils show
stereospecificity, with SFAs usually esterified to the
sn-1/3 and unsaturated acids to the sn-2 positions
of the glycerol molecule. In palm oil, for example,
palmitic acid, which is an SFA, mostly occurs in the
sn-1 position, less frequently in sn-3 and rarely in sn-2.
Palmitic acid in human milk is an exception to this rule
because it is largely esterified to the sn-2 position
(Innis et al. 1997). The biological function of
this stereospecificity of palmitic acid in human milk
seems to improve absorption. Fats and mineral
balance were investigated in three groups of healthy
infants randomly assigned to receive formulas with
different amounts of palmitic acid esterified to the
sn-2 position (Carnielli et al. 1996). Healthy infants
fed with a formula with palmitic acid mainly in the
sn-2 position had greater fat and calcium intestinal
absorption.

Thus, the positioning of unsaturated or SFAs in the
sn-2 position seems to be decisive in early metabolic
processing, affecting fasting lipids and post-prandial
lipaemia. The enzymatic hydrolysis of dietary tri-
glycerides by pancreatic and lipoprotein lipases
preferentially targets fatty acids in the sn-1/3 position
rather than those esterified to the sn-2, which are
substantially preserved in chylomicrons (Karupaiah
and Sundram 2007). The higher degree of absorption
of palmitic acid at the sn-2 position could be related
to the increased atherogenicity of the interesterified
palm oil, in comparison with the native one, as
shown in animal models (Kritchevsky 2000). How-
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ever, two randomized cross-over trials in healthy men
did not confirm adverse affects due to interesterified
palm oil (Berry et al. 2007).

In an exhaustive review of this topic, Hayes and
Pronczuk (2010) summarized the reports on human
response in terms of risk of cardiovascular diseases,
of various amounts and forms of inter-esterified
fats. Of the 25 studies reviewed, involving feeding
interesterified fats in different forms for different
periods, most of the studies, in which small amounts
of interesterified fats were incorporated in margarine,
usually found no metabolic abnormalities. A few
studies, however, involving high intake of palmitic and
stearic acids esterified in the sn-2 position, clearly
indicated negative biological effects on lipoproteins,
blood glucose, insulin, immune function or liver
enzymes. Even in studies in which interesterified
fat was supplied as a single meal or only in a single
daily snack, prandial fat absorption was delayed.
The interesterification of stearic acid seemed more
problematic in terms of adverse effects than that of
palmitic acid, but the authors highlighted the fact
that interesterification of palmitic acid had been
investigated less. The conclusions pointed out that
if interesterification became the process of choice,
problems might surface as with TFAs. Unmodified
saturated fats such as palm oil and palm olein or
even palm kernel and coconut oil are suggested as
preferable to interesterification when a solid fat is
required in food preparation.

Conclusions

Few studies have investigated the effect of palm oil
as a whole on human health, and its negative role is
related to its high content of SFAs, which in turn have
been associated, mainly in ecological and animal
studies, to an increase in the risk of coronary heart
diseases and of some tumours.

Recent investigations and meta-analyses, however,
seem to reduce the negative role of SFAs on
cardiovascular risk. Modification or reduction with
modification, but not fat reduction alone, seems to
reduce the incidence of cardiovascular events in people
at higher risk at baseline. In addition, most studies
point to a protective effect due to PUFAs when they
partially replace SFAs, more than a negative role of
SFAs per se, thus suggesting the importance of further
research to improve the balance between saturated
and polyunsaturated fats in food applications.

As regards the role of palmitic acid in cancer risk,
specific studies are few but epidemiological evidence
does not support a role of SFAs, palmitic acid or palm
oil in cancer development.

From this review, it also emerged that interester-
ification, causing a rearrangement of the palmitic
acid which does not naturally occur in the native oil,
might be associated with potentially unfavourable
effects on heath and should therefore be discouraged.

Despite striking uncertainties and gaps still
persisting in our knowledge of the relationship
between dietary fats and health, this review does not
clearly provide evidence of a negative role of palmitic
acid for health and much less of native palm oil, which
is a complex alimentary matrix, in which palmitic
acid is only one of its components. Palm oil also
contains other fatty acids, mainly oleic acid, as well
as antioxidant compounds, whose effects could also
be compensatory. New lines of research would be
necessary to investigate the effects of the single
nutrients in combinations, considering the nutrients
within each food item and the general dietary pattern
so as to develop nutritional strategies aimed at a safe,
correct alimentation.
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