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INFORMATIVE NOTE

Oils and fats on food: is it possible to have a healthy diet?
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Oils and fats are an important part of our diet as components of many food formulations. Thus, they are
retailed for domestic or hostelry uses and broadly used by food industry for the elaboration of margarines, ice
cream, canned food, pre-cooked dishes, bakery, confectionary, chocolates, etc. Chemically, the main component
of oils and fats are triacylglycerols (TAGs), which account for up to 95% of their total weight. They consisted of a
molecule of glycerol esterified with three fatty acids, usually the saturated, palmitic and stearic, the monounsatu-
rated oleic, and the polyunsaturated, linoleic or linolenic, all with 18 carbons excepting the palmitic which has 16
carbons. Out of those most common fatty acids, we can found other fatty acids present only in certain oils such as
saturated medium chained fatty acids like lauric and myristic, which contain 12 and 14 carbons respectively.

The final use of each class of oil or fat would depend on its chemical and physical properties, relying
mostly on their fatty acid composition, which will also determine their nutritional properties. High propor-
tions of palmitic or stearic (saturated fatty acids) gives place to solid fats at room temperature. On the con-
trary, high levels of oleic, linoleic or linolenic acids decrease the melting point of the fats that would be liquid
at room temperature. With regard to their effect on human health, the World Health Organization (WHO,
2003), pointed that; (i) myristic acid and palmitic acid increase the risk of developing cardiovascular diseases
due they increase the levels of low density lipoprotein (LDL) associated cholesterol, (ii) lauric acid possible
has the same negative effect; (iii) oleic, linoleic and linolenic acid reduces those levels, and (iv) stearic acid do
not alter them. A more recent inform (WHO, 2010) reaffirmed in these data stating that “Individual satu-
rated fatty acids have different effects on the concentration of plasma lipoprotein cholesterol fractions. For
example, lauric, myristic and palmitic acids increase LDL cholesterol whereas stearic has no effect. There is
convincing evidence that the best replacement of SFA (lauric, myristic and palmitic) is with polyunsaturated
fatty acids that will decrease LDL cholesterol concentration and the total/HDL cholesterol ratio. A similar
but lesser effect is achieved by replacing these SFA with monounsaturated fatty acids”.

Vegetable oils most commonly retailed (canola, soybean, sunflower or olive) are rich in unsaturated fatty acids
and they all can be considered healthy provided they are consumed according to the individual energetic necessi-
ties, avoiding overweighting or obesity (EFSA, 2010). Among them, virgin extra olive oil stands out for its benefits
for human health, due to the high content of oleic acid (EFSA, 2011), hydroxytyrosol and its derivatives (i.e. oleu-
ropein and tyrosol), naturally occurring olive oil phenols (EFSA, 2012).

The elaboration of margarines, bakery or confectionary products requires fats with appropriate plasticity
and solid content. So, higher contents of saturated fatty acids are necessary at expenses of linoleic and linolenic
acids, which also increases oxidative stability of the final product (Jandacek, 2009). In the past, these products
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were usually elaborated with fats of animal origin like
lard or tallow. These are typically cholesterol-rising
fats due their high levels of palmitic acid, the pres-
ence of myristic acid and the extra cholesterol input
that involves their intake. The concern on the exces-
sive consumption of animal fats and the reject of an
important part of customers to lard by religious rea-
sons made industry looks for an alternative. Thus, ani-
mal fats were progressively substituted by vegetable
oils that were hydrogenated to make them plastic fats
appropriate for the above mentioned applications. At
that time, it was considered that hydrogenation was
an easy and safe way to harder vegetable oils. This
process consisted in converting unsaturated fatty acid
chains into saturated ones by reaction with hydrogen
at high temperature and pressure in the presence of a
heterogeneous metal catalyst. This reaction involves
the reversible binding of the fatty acids to the catalyst
though the double bond which is then activated eas-
ing the addition of hydrogen to form a single bond
product. However, since the binding is reversible,
fatty acids can be released from the catalyst before
reaction has occurred. In that case the fatty acid
changes its initial conformation, the naturally occur-
ring cis, to the more stable conformation frans. This
is the reason why fatty acid trans isomers are present
in all partially hydrogenated fats. At the day today,
there is a broad agreement in the scientific commu-
nity about the harmful effects of trans fatty acids on
cardiovascular health. 7rans fatty acids acts increas-
ing the LDL-cholesterol (or “bad cholesterol”) and
depleting the cholesterol associated to high density
lipoproteins (HDL) or “good cholesterol”, provok-
ing a double negative effect (WHO, 2003). Thus, from
an epidemiologic point of view a positive correlation
between the increase of the intake of partially hydro-
genated oils and the incidence of cardiovascular dis-
ease and myocardial infarction have been observed in
all countries in which has been studied. This is the
case of Denmark, where the early ban of products
containing more than 2% of trans fatty acids con-
siderably affected the number of deceases caused by
cardiovascular accident, which was reduced in 20
per 100,000 inhabitants and year, which means more
than 1000 deceases less a year for the whole country
(Restrepo et al. 2016). The increasing concern on the
presence of chemically altered trans fatty acids in our
diet ran parallel along the 90’s and 2000’s with an
exponential expansion of the cultivation of the oil
palm in Southwest Asia. Palm is the most productive
oil crop in the planet, yielding fruits containing up
to 60% of oil in their pulp. This oil is rich in palmitic
acid (around 40%), having a distribution of saturated
fatty acids in the TAGs different to that in other oil
seeds. Palm oil as itself does not have many applica-
tions due to its strong red color and broad melting
profile. Nevertheless, most of the palm oil is submit-
ted to a process called fractionation, consisting in the
separation of the TAGs richer in saturated fatty acids

from those containing more unsaturated ones. This
process involves crystallization plus pressure filtra-
tion, yielding solid fractions with higher contents of
palmitic acid (up to 60%) called stearins, and liquid
fractions named oleins (Lin, 2011). The irruption of
large amounts of palm stearins in the market at a
very competitive price made them the most adequate
alternative to hydrogenated oils for food industry and
so, they became in few years one of the main com-
ponents of many food formulations elaborated along
the world. Again, these formulations are those requir-
ing plastic or solid fats for their functionality, which
embrace a large amount of food products already
enumerated above. Moreover, palm oleins started to
be used instead of other liquid oils for applications
like frying, pre-cooked dishes or canned food increas-
ing the level of palmitate in all these formulations
(Lin, 2011). The effects of such increase in the intake
of palmitic acid have had negative effects on the
health of customers. Thus, in a multi country study,
in a scenario of increasing consumption of palm oil
and derivatives the effect on cardiovascular mortality
in general population was studied. The main conclu-
sion was that for every additional kilogram of palm
oil consumed per-capita annually, ischemic heart
disease mortality rates increased by 68 deaths per
100,000 persons per year (Chen et al. 2011).

In Europe, for a long time all these palm derived
fractions were declared as vegetable oil or vegetable fat
in all these food products. The new guidelines on label-
ling in the European Union (regulation 1169/2011)
make obligatory the specific origin indication of oils
and fats, avoiding generic designations. Therefore, cus-
tomers started to notice that the vegetable fats they
were eating, assumed as healthy in opposition to ani-
mal fat, were actually palm derivatives rich in palmitic
acid that acts raising LDL cholesterol levels. Moreover,
in the last years concerns on palm oil and fractions
uses is being extended to the ecological impact of its
production. Palm plantations have been growing in
a non-sustainable way at expenses of extensive areas
of tropical rainforest, importantly affecting the bio-
diversity in these areas and setting in serious risk of
extinction some emblematic species like orangutan.
The removal of these rainforest areas involves also
the massive emissions of greenhouse gases like CO,.
Finally, recent surveys revealed that palm fractions
used in many food formulations shows elevated levels
of monochloropropanediols (MCPDs) and glycidyl
esters (EFSA, 2016). These compounds are produced
during oil refining in presence of a source of chlorine
and have been demonstrated to have carcinogenic and
genotoxic effects (Bakhiya ez al., 2011), so their intake
should be totally avoided. The content of these com-
pounds in palm oil is often several times higher than
in other vegetable oils. For example, 3-MCPD has
been reported to be present in palm oil at concentra-
tions that were 60-fold those found in olive oil (EFSA,
2016). The potential impact of these compounds on
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health summed to their difficult determination and
control has become one of the main concerns caused
by the massive consumption of palm oil.

One of the main targets of food lipid technology
at the present days is finding a healthy alternative
to palm oil and fractions, assuring a sustainable
production and higher control on the production
standards. In this regard, we have to consider that
these fats should contain saturated fatty acids pro-
viding the appropriate physical and rheological
properties of the fat. As mentioned above, among
the most common saturated fatty acids only stearic
acid does not have an effect on the blood cholesterol
levels and so it is not an inductor of arteriosclerosis.
The reason for this is that this fatty acid is efficiently
converted to oleic acid by the liver (Grundy, 1994)
and it is preferentially incorporated into polar lipids
instead of cholesteryl esters or TAGs (Emke, 1994).
Thus, the most plausible alternative to the use of
animal fat, hydrogenated oils and palm oil is using
vegetable fats based on stearic acid.

The best known vegetable sources of fats rich
in stearate are butters coming from tropical trees
like shea, sal, kokum or mango. Some of these spe-
cies are not crops, but they are tall trees growing in
the wild, which nuts are hand-harvested to process
the oil by the means of craft methods. Therefore,
the supply and the quality of these oils are irregu-
lar, reaching often high prices in the international
market. Furthermore, after the breakthrough of
modern biotechnology on the improvement of agri-
culture at the beginning of the 90’s many research
projects have been involved in increasing the levels
of stearic acid in conventional oil crops. This has
been achieved by both classical techniques of muta-
genesis and selection in soybean and sunflower, and
by genetic engineering in rapeseed, cotton and soy-
bean. All these projects have generated a number
of publications and patents depicting the new lines
of high stearic oil crops (Fernandez-Moya, 2005,
Watkins, 2009), even in the case of palm (Parveez,
2000). These new fats rich in stearic can be used by
food industry for the formulation of margarines, ice
cream, bakery and confectionary products with low
contents of myristic, palmitic and free of trans fatty
acids. Within these, the high stearic sunflower oil is
the only one ready for commercialization.

In conclusion, from the beginning of the indus-
trial production food technologists have not been
able to design formulations based on solid fats that
at the time were compatible with a healthy diet.
Nevertheless, the latest advances on food science and
plant biotechnology have gave to us the appropriate
tools to provide a realistic alternative to the satu-
rated cholesterol-rising fats that have been predomi-
nant in many food formulations. Thus, new oil and
fats rich in stearic acid are solid candidates to attend
the demand of industry and customers for health-
ier fat-based products. Now, we are in a position
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to affirm that these oils can meet all requirements
of industry without any chemical alteration, giving
place to a new broad variety of healthy products
that could satisfy all the customers’ expectations for
quality tasty products within a healthy diet.

REFERENCES

Bakhiya N, Abraham K, Giirtler R, Appel KE, Lampen A. 2011.
Toxicological assessment of 3-chloropropane-1, 2-diol
and glycidol fatty acid esters in food. Molecular nutrition
& Food Research 55, 509-521. https://doi.org/10.1002/
mnfr.201000550

Chen BK, Seligman B, Farquhar JW, Goldhaber-Fiebert JD.
2011. Multi-Country Analysis of Palm Oil Consumption
and Cardiovascular Disease Mortality for Countries
at Different Stages of Economic Development: 1980-
1997.  Globalization and Health 7, 45. https://doi.
org/10.1186/1744-8603-7-45

EFSA. 2010. Scientific Opinion on Dietary Reference Values for
fats, including saturated fatty acids, polyunsaturated fatty
acids, monounsaturated fatty acids, trans fatty acids, and
cholesterol. EFSA Journal 8, 1461.

EFSA. 2011. Scientific Opinion on the substantiation of health
claims related to oleic acid intended to replace saturated
fatty acids (SFAs) in foods or diets and maintenance of
normal blood LDL-cholesterol concentrations (ID 673,
728, 729, 1302, 4334) and maintenance of normal (fasting)
blood concentrations of triglycerides (ID 673, 4334) pur-
suant to Article 13(1) of Regulation (EC) No 1924/20061.
EFSA Journal 9, 2043.

EFSA. 2012. Scientific Opinion on the substantiation of a
health claim related to polyphenols in olive and mainte-
nance of normal blood HDL-cholesterol concentrations
(ID 1639, further assessment) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006. EFSA Journal 10, 2848.

EFSA. 2016. Risks for human health related to the presence of
3- and 2-monochloropropanediol (MCPD), and their fatty
acid esters, and glycidyl fatty acid esters in food. EFSA
Panel on Contaminants in the Food Chain (CONTAM).
EFSA Journal 14, 4426.

Emken EA. 1994. Metabolism of dietary stearic acid relative to
other fatty acids in human subjects. American Journal of
Clinical Nutrition 60, 1023S-1028S. ISSN 0002-9165.

Fernandez-Moya V, Martinez-Force E, Garcés R. 2005. Oils
from Improved High Stearic Acid Sunflower Seeds.
Journal of Agricultural and Food Chemistry 53. https://doi.
org/10.1021/3£0503412

Grundy SM. 1994. Influence of stearic acid on cholesterol
metabolism relative to other long-chain fatty acids.
American Journal of Clinical Nutrition 60, 986S-990S.
ISSN 0002-9165.

Jandacek R. 2008. Commercial applications of fats in foods.
In: Chow CK, editor. Fatty acid in foods and their
health implications. Boca Raton, FL. CRC Press. ISBN
978-0-8493-7261-2.

Parveez GKA, Masri MM, Zainal A, Majid NA, Masani
A, Yunus M, Fadilah HH, Rasid O, Cheah S. 2000.
Transgenic oil palm: production and projection.
Biochemical Society Transactions 28, 969-972. http://doi.
org/10.1042/bst0280969

Restrepo BJ, Rieger M. 2016. Denmark’s Policy on Artificial
Trans Fat and Cardiovascular Disease. American Journal
of Preventive Medicine 50, 69-76. http://doi.org/10.1016/].
amepre.2015.06.018

Wai L. 2011. Palm oil. In: Gunstone FD, editor. Vegetable Oils in
Food Technology, Composition, Properties and Uses. West
Sussex, UK. Wiley-Blackwell. ISBN 978-1-4443-3268-1.

Watkins C. 2009. Oilseeds for the future: Part3. Inform 20. 408.

World Health Organization, 2010. Fats and Fatty Acids in
Human Nutrition; Report on an expert consultation 91.

World Health Organization. 2003. Diet, Nutrition and the Prevention
of Chronic Diseases. Technical Report Series 916.

Grasas Aceites 68 (2), April-June 2017, ¢200. ISSN-L: 0017-3495 http://grasasyaceites.revistas.csic.es


http://grasasyaceites.revistas.csic.es
https://doi.org/10.1002/mnfr.201000550
https://doi.org/10.1002/mnfr.201000550
https://doi.org/10.1186/1744-8603-7-45
https://doi.org/10.1186/1744-8603-7-45
https://doi.org/10.1021/jf0503412
https://doi.org/10.1021/jf0503412
http://doi.org/10.1042/bst0280969
http://doi.org/10.1042/bst0280969
http://doi.org/10.1016/j.amepre.2015.06.018
http://doi.org/10.1016/j.amepre.2015.06.018

