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INTRODUCTION

Dietary oils and fats have long been recognized as a macronutrient
with the primary function to provide a concentrated source of energy
for human metabolic processes. Fats have more than twice the energy
density (9 calories g-1) of either proteins or carbohydrates (4 calories
g-1). In addition, they impart palatability to the foods we eat and are
required for the carriage of the fat-soluble vitamins A, D, E and K in
our bodies. The carriage of fat-soluble minor constituents, long thought
to be a minor function, has currently caught the attention of the
health community and a number of exciting observations have been
made.

Triglycerides, which are basically
fatty acids bound to a glycerol
molecule, make up 96%-99% of
the dietary fats we consume. The
remainder 1%-4%, termed
unsaponifiable matter, includes the
fat-soluble minor components that
serve functional purposes in the
oil or fat. In crude edible oils,
these minor components can be
divided into two distinct groups.
The first can be termed as non-
nutritional, largely pro-oxidant
odiferous components and free
fatty acids that must be removed
by refining the oil to produce a
typically bland golden coloured
product preferred by the
consumers. The second group
consists of the nutritionally
functional and important group,
which include tocopherols and
tocotrienols (collectively termed
vitamin E), carotenes (pro-vitamin
A components), phytosterols,

squalene and co-enzyme Q, to
mention just a few of the more
important ones.

Consumers are now extremely
health conscious and continuously
look towards expert panels for
pointers to dictate their
purchasing decisions. In this
context, fats continue to take the
brunt of blame as an unhealthy
dietary component in our diet.
Most indicators point towards
caution in their choice, not only
related to quality but also in
quantity. The industry is thus
faced with major challenges as to
how to package their oils and
fats as healthy dietary
components that are required for
optimum maintenance of human
health.

UNHEALTHY IMAGE OF FATS
AND OILS

Most consumer perception of fats
and oils reflects the image of an
unhealthy component that should
only be consumed with the
utmost choice and care. The

commonly ascribed adverse health
images of fats and oils include:
� contains cholesterol – in

reality only fats and oils of
animal origin are high in
cholesterol. Vegetable oils
and fats are essentially free
of cholesterol. In most
vegetable fats or oils, the
cholesterol content hardly
exceeds 20 mg kg-1  oil or
fat whereas a single egg
yolk contributes 200 mg
dietary cholesterol.

� fats and oils contribute to
weight gain and obesity –
surprisingly there is a very
poor correlation between fat
consumption, weight gain
and obesity. However, it
must be borne in mind that
fats are a concentrated
source of energy and overall
excess caloric intake and lack
of physical activity are the
main contributors to  weight
gain and obesity.

� saturated fatty acids increase
the risk of heart disease –
excess saturated fat
consumption increases blood
cholesterol, which is a risk
factor for coronary heart
disease (CHD). There is
actually much truth in this
but it is becoming apparent
that the saturated fatty acids
are not all equal in their
ability to increase risk for
heart disease. When an oil
or fat is labelled as
saturated, it is important to
examine the overall fatty
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acid composition of the product.
� fats increase the risk for

cancer – there is much
evidence for this hypothesis
from animal model studies.
Yet in humans there does
not appear to be any
positive correlation between
the incidence of different
types of cancer and fat
consumption. In most cases,
however, it is recommended
that excess consumption of
animal fats and animal
products be avoided.

DIETARY RECOMMENDATIONS
AND CONSUMER PERCEPTION
TOWARDS OILS AND FATS

Globally, the current dietary
recommendations are geared
towards assisting consumers
choose low-fat diets that are
thought to be beneficial for
cardiovascular health. These
generally have implications for the
acceptance of oils and fats as a
healthy food commodity.
Generally, most dietary
recommendations advocate:
� reduced or low fat intake

(optimum at about 30%
total energy intake);

� saturated fatty acids to be
not more than 7%–10%
energy;

� polyunsaturated fatty acids
to be at about 7% energy
(the remainder to be
provided by
monounsaturated fatty
acids); and

� optimal ratio of n-3/n-6
fatty acids already stated.

In the face of these common
prejudices against fat consumption,
the industry has a major uphill
task in regaining the confidence
of the consumer. This is further
impeded by the opinions of many
expert panels and recommendations
for fat consumption that suggest
limitations on fat consumption
that are hardly practical in daily
life. The current portrayal of the
food pyramid is also a hindrance
since fats and oils are marked as
dietary components that should

be the least consumed.
Despite these adverse portrayals

of fats as a dietary villain, there
have been a number of situations
where a particular fat-rich product
has managed to win the
confidence of the consumers and
health authorities. The most
encouraging in this category are
the efforts within the palm oil
industry. These are examined as
examples of how the consumers’
rising health awareness can be
geared towards branding a
healthy image for a fat or oil.

THE PALM OIL FORMULA

More than 500 publications on
the nutritional effects of palm oil
are currently on record, yet there
continues to be unsubstantiated
critics who often succeed in
implanting doubts in the minds of
uninformed consumers. The recent
Centre for Science in the Public
Interest (CSPI) article, on Palm
Oil – The Cruel Oil, is a classic
example of a bundle of
contradictions. The response from
MPOB posted against the CSPI
allegations is revisited here as it
makes an interesting case study.
Some of the issues are
highlighted:
� CSPI and some American

institutions view palm oil as
a fat rich in saturated
palmitic acid, while
conveniently forgetting that
it is actually a palmitic-oleic-
rich fat. In an authoritative
commentary on saturated
fats published in the
American Journal of Clinical
Nutrition (September 2004),
dietary studies referred to
palm oil  as palmitic-oleic-
rich. This is an important
definition, more so since the
palm oil that reaches the
USA has both oleic and
palmitic acids along with
linoleic acid as its major fatty
acids. This natural
combination, when
consumed at the
recommended levels of fat
intake, has been shown to
be a neutral fat for

cholesterol metabolism and
regulation.

� “the (palm oil) industry
emphasizes that 39% of
palm oil is oleic acid, the
major and healthful fatty
acid in olive and canola.”
This is not an empty claim
but borne out by scientific
evidence including several
human studies that
compared palm oil/olein with
monounsaturated olive,
canola and rapeseed oils.
Researchers from MPOB
have published major reviews
on the effects of palmitic
acid in which it is
scientifically cited that
palmitic acid, while behaving
mostly as a saturated fatty
acid that has an ability to
increase plasma total and
LDL-C, has cholesterolemic
effects which are conditional.
The scientific literature tells
the reader that in a dietary
environment, which includes
sufficient levels of
monounsaturated and
polyunsaturated fatty acids,
palmitic acid actually has
minimal impact on blood
cholesterol (Table 1).

� most campaigns against palm
oil completely ignore the
natural combination of
palmitate-oleate but
highlight instead on the
effects of palmitic acid as an
isolated saturated fatty acid
that increases blood
cholesterol levels. Our diets
are not based on individual
fatty acids but on a complex
mixture of fats and all
classes of fatty acids. In the
American diet, for example,
palmitic is the major
saturated fatty acid, but it is
not from palm oil but
instead from red meat, pork,
poultry, dairy fat and
processed foods. The
contribution of palm oil in
the American diet remains
extremely low (< 2%
energy).
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TABLE 1. HUMAN STUDIES COMPARING EFFECTS OF PALM OLEIN (16:0 + 18:1-rich)
AND MONOUNSATURATED (18:1-rich) OILS

Reference/study Dietary Fatty acid (% en) Lipid (mg dl-1)
characteristics oil 16:0 18: 18:2 TC LDL-C HDL-C L/H

source ratio

Ng et al. (1992). Palm olein 13.4 14.0 3.7 195 133 37 3.74
J. Am. Coll. Nutr., 11:
383-390; 20M, 13F;
31% en. Olive oil 6.3 21.8 2.9 197 134 37 3.71

Sundram et al. (1995). Palm olein 11.2 12.8 3.5 176 100 48 2.08
J. Nutr. Biochem., 6:
179-187; 23M; 31% en. Canola 3.9 16.9 6.4 173 95 48 1.98

Choudhury et al. (1995). Palm olein 10.1 11.6 4.3 180 129 35 3.7
Am. J. Clin. Nutri., 61:
1043-1051; Olive 5.1 18.9 3.4 179 132 31 4.3
10M, 9F; 31% en.

Sundram et al. (1997). Palm olein 11.4 13.7 3.3 187 123 49 2.51
J. Nutri., 127; S514-
S520; 20M, 7F; 31% en. Rapeseed 7.3 16.4 3.9 186 123 49 2.51

Notes: M, males; F, females; en, energy; TC, total plasma cholesterol; LDL-C, low density lipoprotein cholesterol; HDL-C, high
density lipoprotein cholesterol; L/H = LDL/HDL-cholesterol ratio.

Source: K  Sundram (2004).  Lipid Technology.

� in support of their
arguments, CSPI quoted two
published meta-analyses
which, as expected, describe
individual fatty acids for their
effects on blood and
lipoprotein cholesterol. We
acknowledge that when
considered in isolation,
saturated fatty acids,
including palmitic, are
reported as cholesterol rising.
However, in apparent
contradiction to their own
reasoning, CSPI suggested
that since these meta-
analyses show lauric and
myristic acids as better
modulators of the TC/HDL-C
ratio, palm kernel and
coconut oils may be better
fats for health even though
more than 85% of their
composition is reflected as
saturated fatty acids. This
fiction is carried further by
the unfounded statement:
that the same meta-analyse
found that palm oil increases
the TC/HDL-C ratio more
than by the average US
dietary fat. We know of no

such direct comparisons
against palm oil. Indeed, in
some of the US-based
human studies when palm
oil lowered blood cholesterol
levels relative to the average
American diet, the effect
was suggested as unreal and
ascribed to a placebo effect.
In contrast, mechanistic
studies in non-human
primates (monkeys) carried
out in a US laboratory
established that the average
American diet increased
blood cholesterol levels in
comparison to a palm oil
diet. The consumer should
do well to remember when
deliberating the health issues
of TFA that the Institute of
Medicine, USA, assigned
zero tolerance for TFA, yet
advises moderate intake of
saturated fatty acids which
can still form the building
block of a healthy diet.

� CSPI insists on playing the
global policeman, pretending
the well-being of populations
in developing countries that
are increasing their

consumption of palm oil.
Does CSPI not realize that
these nations, including
China and India (quoted as
examples in the CSPI report),
actually have deficit fat
consumption trends? They
are still far below the FAO/
WHO recommended levels
for optimum fat
consumption. Their local fats
and oils production is
insufficient to meet their
own demands and imports
have to be resorted to (of
which soyabean and palm oil
are important commodities).
To allay the concerns raised
by CSPI, consider this
example. In 2005, China
imported about 4.4  million
tonnes of palm oil to be
distributed among its 1.3
billion population. Simple
arithmetic tells you that this
averages to 3.4 kg per
person per year, or 3.38 g
per day. Even at this level of
consumption, palm oil is
singled out as the primary
cause of increased heart
disease, despite the



Meeting the Rising Health Awareness: The Palm Oil Formula

23

prevalence of more than 240
other risk factors. It must be
realized that an average
American eating just half a
portion of non-palm oil fried
chips is consuming more
saturated fat than the
Chinese!

� the challenge of fitting palm
oil into current dietary
recommendations.
There is abundant evidence,
including that from a
number of well-controlled
human studies, that palm oil
and palm olein can behave
as neutral fats towards blood
cholesterol modulation. The
challenge at MPOB is to see
if this effect can be fitted
into a very visible dietary
recommendation. It was for
the same purpose, the
American Heart Association’s
(AHA) Step-1 diet, which
advocates equal balancing of
the saturated,
monounsaturated and
polyunsaturated fatty acids in
a 30% fat energy diet and
which has emerged as one
of the most quoted dietary
recommendations, was
formulated. This primarily
pursues the goal of reducing
the overall fat consumption,
which, in turn, is postulated
to trigger reductions in
plasma lipid-lipoprotein
associated CHD risk factors.

None of the current
commercial oils and fats on
their own are able to meet
this specified fatty acid
distribution.

Researchers at the Malaysian
Palm Oil Board (Dr Kalyana
Sundram) and Brandeis University,
USA (Prof K C Hayes) have
produced a blend of natural,
cholesterol-free fats that meets
this ideal fat balance
recommended by the American
Heart Association. This was
evaluated in human clinical and
animal trials for its effects on
blood cholesterol.

SMART BALANCE IMPROVES
THE CHOLESTEROL RATIO

This balanced fat was found not
to increase blood cholesterol
levels, only that of the beneficial
HDL-cholesterol. This was a major
achievement since in humans it is
difficult to increase the protective
HDL-cholesterol. The net effect
was a significant improvement in
the LDL/HDL cholesterol ratio.
These findings were so intriguing
that the researchers patented their
findings as a major observation
benefiting the fight against blood
cholesterol and heart disease.
Smart Balance, the registered
trade mark of Great Foods of
America Inc, is thus the product
of this significant scientific
observation that was patented

and developed as a range of fat-
based products in the United
States to improve one’s
cholesterol ratio using the natural
dietary approach. Smart Balance’s
quality and health benefits are
guaranteed through research and
clinical studies undertaken by its
researchers and published in peer-
reviewed science journals. Smart
Balance has now become an
important household name in the
United States with major
consumer acceptance despite the
fact that the formulation contains
palm oil as a major component.
This product stands out as an
outstanding example where sound
nutritional imaging is used as a
major product-marketing tool. It is
now made available to Malaysians
by Carotino Sdn Bhd, and
Malaysia has become only the
second country in the world to
have this patented fat formulation
help reduce heart disease risk
(Figure 1).

CREATING AN OPPORTUNITY IN
A Trans -Free DIETARY WORLD

Since their introduction into the
human diet and until the early
1990s, partially hydrogenated fats
containing TFA have become the
preferred fatty acid base for solid
fats, especially margarines. They
were initially designed to replace
butterfat and, with our then
knowledge on the adverse

Figure 1. Smart balance family of food.
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impacts of saturated fatty acids
(SFA) on cardiovascular disease
(CVD) risk, TFA were touted as a
safe alternative.

The study of Mensink and
Katan then suggested that trans
increased total and low-density
lipoprotein cholesterol (LDL-C)
and decreased the beneficial high-
density lipoprotein cholesterol
(HDL-C) resulting in a less
desirable TC/HDL-C ratio. Nearly
a dozen other studies quickly
fortified this finding, almost all
reflecting increases in the
atherogenic LDL-C and decreases
in the beneficial HDL-C following
consumption of a TFA diet.
Invariably, it was established that
TFA could be worse than the SFA
they were designed to replace
[1,3]. The Nurses Health Study
elucidated the effects of TFA
using epidemiological data from
85 095 women, establishing an
association between TFA and
incidence of non-fatal myocardial
infarction from CHD. A positive
and significant association
between trans and CHD was
apparent. Foods that were major
sources of trans including
margarine and cookies also
revealed a positive correlation.
The relative risk for CVD was
increased by 27% as a result of
trans consumption. These studies
clearly established an association
of TFA consumption with
increased incidence and death
from CVD, and it was estimated
that almost 80 000 deaths in the
United States alone were
associated with the continued

consumption of foods rich in TFA.
Recent studies have implicated
TFA not only in CHD but also
with increased risk and incidence
of diabetes. Dietary fat intake
was evaluated for CHD risk and
type II diabetes in women. A 2%
increase in TFA consumption
relative to the carbohydrate intake
resulted in a relative risk score of
1.93 for CHD and 1.39 for type
II diabetes. In comparison, the
score for SFA was significantly
lower: 1.17 for CHD and 0.97 for
type II diabetes. These findings
serve to highlight additional
concerns about the safety of TFA
in humans. They include the
adverse effects of TFA on cardiac
arrhythmia and underlying
implications for the developing
fetus since TFA competes with
the essential fatty acids during
fetal development. Based on these
findings and a review of all
available published literature
relating to TFA, the Institute of
Medicine (IOM) of the National
Academies of Sciences, USA
declared that there are no data
available to indicate a health
benefit from consuming TFA and
an adequate intake, estimated
average requirement, and
recommended dietary allowance
are not established for TFA.
Resulting from this expert
recommendation and the
mounting evidence against TFA,
there is currently an urgent race
to reformulate many solid fats to
be TFA-free.

The question that is paramount
currently is how best to

TABLE 2. TOTAL TOCOPHEROLS AND TOCOTRIENOLS OF OILS AND FATS

Oils and fats Tocopherol Tocotrienols

aaaaa-T bbbbb-T ggggg-T aaaaa-T aaaaa-T3 bbbbb-T3 ggggg-T3 sssss-T3 T-T3

Corn oil 112 50 602 18 – – – – 782
Soyabean oil 101 – 593 264 – – – – 958
Rice bran oil 124 40 50 – 184 21 570 – 989
Palm oil 152 – – – 205 – 439 94 890
Barley oil 144 30 73 60 402 14 180 60 965
Sunflower oil 387 – 174 240 – – – – 801
Olive oil 51 – – – – – – – 51
Coconut oil 5 – – 6 5 1 19 – 36
Lards 12 – 7 – 7 – – – 26

reformulate margarine, vanaspati,
bakery, frying, and other solid
fats to be trans-free. To the palm
oil industry, this is obvious – use
palm oil and its fractions to
provide the solids to confer
functionality to these food
products. Furthermore, a large
volume of nutritional data
showing palm oil to be a neutral
fat with respect to CHD risk,
backs the use of palm-based
products. This advantage is
already being exploited as we are
seeing new palm-based products
appearing in the US markets
today. MPOB’s own patented
formulations sold in the United
States under the brand name
Smart Balance, have already
registered impressive market
volumes throughout the United
States.

HEALTH BENEFITS FROM PALM
MINOR COMPONENTS

Vitamin E

Vitamin E functions primarily as
a chain-breaking antioxidant to
prevent the accumulation of lipid
peroxidation products. Luckily for
humans, vitamin E deficiency is
rarely seen and daily dietary
sources appear adequate to avoid
any deficiency syndromes.
However, consumption of vitamin
E in larger doses than that
available from our diet has been
recommended to help avoid the
onset and progression of
degenerative diseases including
cancer and cardiovascular disease.
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In nature, vitamin E occurs in
eight isomeric forms - four
tocopherol and four tocotrienol
isomers. Of these, alpha-
tocopherol is the most abundant,
and most natural vitamin E
preparations purchased over the
counter are of this isomeric form.
It is mostly extracted from the
scum (waste) from soyabean oil
refining. If the source is corn oil,
along with the alpha-tocopherol
are substantial amounts of beta-
tocopherol. Tocotrienols are a
curiosity of nature and occur in
appreciable quantities in only
palm oil and rice bran oil, while
wheat germ and barley germ oils
are less important sources.
Tocotrienols differ structurally
from tocopherols and appear to
have important physiological
effects that differ from those of
tocopherols (Table 2). In the
current frenzy for optimizing
nutraceutical consumption, there
is increasing awareness to offer
vitamin E preparations that
contain all such eight-tocol
isomers. In such formulations,
tocotrienols from palm and rice
bran oils are important
constituents. Synthetic forms of
alpha-tocopherol are also
available, largely in fortified
processed foods and several
vitamin supplements.

During the past three decades,
vitamin E has been looked upon
as an important health giving
minor nutrient and a strong
relationship between vitamin E
intake and protection against
degenerative diseases has been
built up. The hypotheses that
oxidized low-density lipoprotein
enhances CVD and that vitamin E
potentially protects against such
oxidation have gained much
momentum, especially with
evidence from a number of
laboratory studies. Vitamin E does
inhibit oxidation processes and
has been shown to protect
against atherosclerosis. However,
the evidence from large-scale
population (epidemiological)
studies remains unclear, to say
the least.

While the above information is
true for the tocopherols (mostly
investigated as alpha-tocopherol),
our understanding of the effects
of tocotrienols is just emerging.
This is largely due to the recent
availability of tocotrienols from
both palm oil and rice bran oil
processing. Tocotrienols have been
shown to be far superior chain
breaking antioxidants than
tocopherols. In addition, because
of the unsaturation in the phytly
chain of their molecular
structures, they actually
demonstrate physiological
properties that are often different
from those of the tocopherols.

Tocotrienols have been shown
to have blood cholesterol
lowering properties through a
mechanism akin to that in statin
drugs which are  prescribed to
control high blood cholesterol
levels. Cholesterol decreases by
tocotrienols are through their
ability to regulate a key liver
enzyme involved in the synthesis
of cholesterol. The advantage of
tocotrienols is primarily that they
are natural food components with
no adverse effects unlike the
statin drugs. Unfortunately, the
data on cholesterol lowering
attributed to tocotrienols have
sometimes been inconsistent and
it have been suggested that pure
isomers would be extremely
beneficial.

Yet the physiological properties
of these tocotrienols to confer
beneficial effects against certain
disease states are well recorded.
Their strongest potential probably
rests in their antioxidant effects.
In a controlled human clinical
trial, patients suffering from
carotid arterial stenosis fed diets
supplemented with palm
tocotrienols showed several
degrees of regression whereas
those on diets supplemented with
vitamin E (alpha-tocopherol)
showed no such beneficial
improvement. Atherosclerosis is
often mediated by oxidative
damage of low-density
lipoproteins (LDL), and
tocotrienols show greater
protection of LDL than

tocopherols. Several animal
studies, including those in
genetically modified mice, give
further credible evidence that
tocotrienols may be more
beneficial than tocopherols in
these disease states.

Interesting developments have
been recorded for tocotrienols in
cancer studies. In human breast
cancer cell culture, palm
tocotrienols have been
demonstrated to inhibit the
growth of cancer cells and appear
to perform even more effectively
in combination with the drug,
tamoxifen, used routinely to treat
breast cancer patients. These
interesting observations provide
hope that these vitamin E isomers
will become useful tools in the
fight against cancer. Even as the
evidence is being gathered, most
supplement manufacturers are in
favour of providing all eight
vitamin E isomers in their
preparations. While palm and rice
bran oil are viewed as important
sources for the tocotrienols, soya,
corn and other edible oils
continue as important sources for
the different tocopherols.

Palm Carotenes

Carotenes are fat-soluble pro-
vitamin A molecules that have a
long historical association with
good health for humans. One
sound advice from nutrition
experts is to eat a variety of
foods with large and regular
helpings of fruits and vegetables.
This advice can be further refined
to encourage eating a more
colourful spectrum of fruits and
vegetables with the knowledge
that the colours in nature are
often contributed by a variety of
natural carotenes and other
phytonutrients. Do you know that
the plant kingdom contains more
than 500 different carotenes?
Most of them are packaged in
the protoplasts of the fruit or
vegetable. Although eating green
leafy vegetables and fruits ensure
that we obtain a good supply of
carotenes, research is beginning
to demonstrate that the
bioavailability from these sources
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TABLE 3. PERCENTAGE CAROTENE COMPOSITION OF PALM OIL

Carotenoid % Crude (ppm) Red PO (ppm)

Phytoene 1.3 10.4 6.5
cis b-carotene 0.7 5.6 3.5
b-carotene 56 448 280
a-carotene 35.2 281.6 17.6
cis a-carotene 2.5 20 12.5
Lycopene 1.3 10.4 6.5
Others 3.7 29.6 18.5

Total 100 800 500

Note: All analyses by HPLC coupled to a Photo-Diode Array (PDA) Detector.

is rather low. This is because our
digestive enzymes must efficiently
break down the protoplasts and
release the carotenes for
absorption. Invariably, if the
carotenes are in an oil or fat
phase instead, absorption and
their bioavailabilty will be much
higher.

This is where palm oil has
gained prominence. The crude oil
from the oil palm fruits is orange-
red due to its high content of
carotenes – about 800-1000 mg
kg-1 oil mainly as alpha- and
beta-carotenes (Table 3). No
other edible oil is endowed with
such high carotene concentrations.
However, to meet the consumer
preference for a golden yellow
edible oil, the oils are refined.
Recognizing the nutritional
potential of a carotene-rich palm
oil,  MPOB has developed and
commercialized red palm oil that
largely retains its carotene content
(800 mg kg-1) and profile so that
consumers can benefit from this
nutrient. This is now available in
Malaysian supermarkets. Red palm

oil is increasingly becoming
available in international health
food stores as well. Apart from
red palm oil, carotene
concentrates are also processed
from palm oil and these are now
regular constituents in many
mixed vitamin supplements.

The primary function of
carotene is its pro-vitamin A
activity.  Beta-carotene is the
most active pro-vitamin A isomer
with alpha-carotene having a
lower activity. The carotenes in
red palm oil have been
demonstrated to have the highest
bioavailabilty among all known
plant carotenes. This salient
information has been taken
advantage of in designing several
intervention trials aimed at
examining the ability of red palm
oil to overcome vitamin A
deficiency in malnourished
children.

A current global problem is the
risk of children going blind due to
a lack of vitamin A and several
food-based approaches have been
investigated. The magnitude of

this problem is simply stated by
the fact that at any given point
in excess of 15 million children
around the globe risk becoming
blind due to vitamin A deficiency.
Red palm oil has been used in
many forms to deliver its pro-
vitamin A carotenes to children at
risk in several cross-continental
studies. The findings are
consistent: red palm oil
administered even in low doses
(as little as one tablespoon of oil
per day) protects the
malnourished child against vitamin
A deficiency and the risk of going
blind. When lactating mothers
were intervened by providing red
palm oil-cooked foods, the
carotene content in their breast
milk was greatly increased and
the mere task of breast-feeding
their infants resulted in a net
transfer of the pro-vitamin A
carotenes to the child measured
as increased plasma retinal levels.

Apart from their pro-vitamin A
activity, carotenes are known to
have several other physiological
functions including antioxidant

TABLE 4. PHYTOSTEROLS CONTENTS IN EDIBLE VEGETABLE OILS

Oil/fat Total sterol Beta-sitosterol Cholesterol
(mg kg-1) (%) (%)

Peanut 900 – 2 900 47 – 65 1 – 40
Coconut 400 – 1 200 33 – 51 0.6 – 3.0
Cottonseed 2 700 – 6 400 76 – 87 0.7 – 2.0
Corn 8 000 – 22 100 55 – 67 0.2 – 0.6
Palm 300 – 700 50 – 62 2.6 – 3.0
Palm kernel 700 – 1 400 63 – 73 0.6 – 3.7
Rapeseed 4 800 – 11 300 45 – 58 0.5 – 1.3
Soyabean 1 800 – 4 100 51 – 60 0.6 – 1.4
Sunflower 2 400 – 4 600 56 – 65 0.7 – 1.0
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activity, immune function
enhancements and anti-cancer
activity. Decreased risk of macular
degeneration and cataracts, and
of some cancers and
cardiovascular events have been
attributed as the benefits from
long-term consumption of food
enriched with carotenes.
Furthermore, unlike the toxicity
associated with high levels of
preformed vitamin A, carotenes
are relatively non-toxic and,
worst will  cause a yellowing of
the skin when they accumulate in
the subcutaneous fat under the
skin.

Phytosterols

A small but appreciable portion
of the unsaponifiables in
vegetable oils is made up of the
phytosterols (plant sterols).
Included in this series is a
negligible amount of cholesterol
and hence, edible vegetable oils
are generally termed as
cholesterol-free. It is thus
important to remember that only
fats of animal origin contain
cholesterol. Table 4 gives the
phytosterol contents of some
common edible vegetable oils and
also shows that beta-sitosterol is
the most abundant plant sterol in
these commonly consumed edible
vegetable oils.

Research on the metabolic
properties of plant sterols has
been ongoing since the 1950s,
which has led to an
understanding that they  may
interfere with cholesterol
absorption in humans. A
landmark human dietary trial in
Finland demonstrated that plant
sterols added to margarine
reduced total and LDL-cholesterol.
It was  demonstrated that plant
sterols reduced blood cholesterol
levels by inhibiting cholesterol
absorption. In simplistic terms, the
liver enzymes are unable to
differentiate between cholesterol
and plant sterols since they are
structurally very similar, resulting
in reduced production of
cholesterol in our body.
Approximately 1-1.5 g of plant

sterols per day may be required
to inhibit cholesterol synthesis in
our body and the soluble sterols
are more effective than the non-
soluble forms. Solubility is
achieved by converting the plant
sterols to their ester forms.

These findings have resulted in
the formulation  of several
propriety margarines in the
market to contain phytosterols as
a dietary tool for the regulation
of blood cholesterol. These
products are attractive to
consumers who have to regulate
their blood cholesterol levels.

CONCLUSION

There is more to edible oils and
fats, which are proving to be
more than simple cooking fats.
While many of us are
apprehensive about consuming
too much fat, technological
advances are demonstrating that
we can produce a designer fat
packed with various health
benefits. By balancing the fatty
acids and reincorporating the
health beneficial minor
constituents removed in the
edible oil refining, we can
certainly look forward to fat-rich
products with a healthy image.
The early success with palm-based
products is a lesson that the
industry can further build on.
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