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Extra virgin olive oil is widely recognised

as one of the world’s healthiest oils. In fact,
people tend to live longer and healthier lives
in regions where extra virgin olive oil is a
staple part of the diet.

Extra virgin olive oil (EVOO) is the highest
quality olive oil available, extracted from the
olive fruit without the use of high heat or
chemicals. EVOO is the gold-standard of oils
due to its well-balanced fatty acid profile,
high biophenol content, natural extraction
process and well-researched health benefits.
These benefits are attributed to not only
EVOOQO’s fat profile, but also its unique
combination of phytochemical components:
biophenols, squalene, alpha tocopherols and
phytosterols. These healthy properties are
the focus of hundreds of scientific studies.

Extra Virgin Olive Oil -
Nature’s Liquid Gold

EVOO’s unique flavour makes it a cherished
ingredient for many chefs around the world.
EVOO is known colloquially as “liquid

gold” for its recognised health benefits

and culinary functionality. Including EVOO
in the diet can help to reduce the risk of a
range of chronic lifestyle diseases including
heart disease, stroke, diabetes, and
neurodegenerative diseases, among others.

Extra virgin
olive oil is
the highest
quality olive
oil available
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What is Unique About
Extra Virgin Olive Oil? o3

( Oo

Extra virgin olive oil (EVOO) is unique due to its fatty acid profile, as well as the
natural occurrence of many bioactive compounds, like phenols, phytosterols,
tocopherols (vitamin E) and carotenoids. These provide several functional properties
including a longer shelf life, thanks to their high oxidative stability function'?.

Biophenols and antioxidants

Biophenols found
in EVOO have
antimicrobial,

EVOO contains numerous
phenolic compounds —
powerful antioxidants
that help protect the antioxidant and
body against free radical anti-inflammatory
damage that contributes properties*

to disease and ageing?3

OCO @

EVOO is obtained by
manually crushing and
pressing olives. As a
result, it contains a high
amount of the protective
plant phytochemicals.

:

Supports heart health

mortality
risk

cardiovascular
disease

EVOO may help reduce The well-known
risk of heart disease®. PREDIMED study
Compounds such as found that for each
oleuropein derivatives, 10g/day increase in
oleocanthal and EVOO consumption
hydroxytyrosol (Approximately
contribute to 1/2 tablespoon),
heart health’. cardiovascular disease and
mortality risk decreased by
10% and 7% respectively’

Glycaemic control

The phenolic compounds present
in EVOO have been shown to
assist with glucose metabolism
and improve the sensitivity

and effectiveness

of insulin®

Benefits of cooking

EVOO is a highly heat stable

oil. It is less prone to oxidation
compared to other cooking oils.
It is suitable for all home cooking,
including high temperature
cooking such as sautéing, frying
and baking. This is because
EVOO is naturally produced,
has not undergone any refining,
contains high levels of stable
monounsaturated fat (and low

fat), and high levels of natural

Healthy fats

The well-researched health
benefits of the Mediterranean
diet are due to a number

of dietary factors,

including EVOO as %
the main source

of fat® / 6 %\

Cooking with
EVOO increases the
bioavailability of fat
soluble bioactive
compounds”

\

levels of unstable polyunsaturated \ ‘ 6@
N\ % C

antioxidants, which help stop
these fats from breaking down and
forming harmful polar compounds™

It is estimated that producing

one litre of EVOO captures an
average of 10.65 kg of CO2

from the atmosphere, with one
hectare of the average olive grove
neutralising the annual carbon
footprint of a person’?

Better for the planet

S —
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Types and Grades of Olive Oil”

According to the Australian Standards for Olive Oil and Olive-Pomace Qil, an olive oil label

must contain the grade of olive oil (i.e. extra virgin olive oil or Olive QiD). If an oil does not
include the term “extra virgin” on the label, it is not extra virgin olive oil (EVOO).

Extra Virgin Olive Oil
(EVOO)

The highest grade of olive oil, obtained
solely from the fruit of the olive tree (Olea
europaea L.) by mechanical means with

no chemical treatments. This results in

a high natural antioxidant content. The
natural extraction process used to produce
EVOO ensures it retains the nutrients and
antioxidants from the olive fruit™. To be
“extra virgin” the oil has to meet certain
criteria: a free acidity, expressed as oleic
acid, of not more than 0.8 grams per 100
grams as well as other strict chemical
parameters and having an excellent and
perceptible fruity flavour and odour’™. The
oil must show a sensory fruity note higher
than zero, which indicates the aroma and
flavour, and more importantly, a median of
zero defects, which means trained testers
cannot detect any defects. If an oil meets
these criteria it is eligible for the “extra
virgin” label”'® Compared to other types of
olive oil, EVOO must meet more stringent
requirements to be eligible to use

the nomenclature “extra virgin”.

The composition of EVOO is determined
by genotypic potential, environmental
factors, fruit ripening, harvest time,
agricultural factors (irrigation, sunlight,
grove management) and also technological
factors such as the method applied for oil
extraction and storage conditions'™.

(/4 The fresher the EVOO, the higher
the phenol content. Look for the harvest
date on the bottle to make sure you
are getting new season EVOO. Harvest
typically takes place between April and
June in the Southern Hemisphere, and
between October and December in the
Northern Hemisphere.

Virgin Olive Oil (VOO)

Has less stringent limits for many of the
analytical parameters compared to EVOO,
such as a higher free acidity, expressed as
oleic acid, of not more than 2 grams per 100
grams, with reasonably good flavour and
odour’®, although some organoleptic defects
are present.

Olive Oil (O0)

A blend of refined olive oil and virgin

olive oils and typically only contain 5-15%
of EVOO or VOO. It contains fewer
antioxidants and therefore does not offer
the same health benefits as EVOO. The
refining process typically involves the use
of high heat and/or chemicals that strip the
oil of important nutrients and antioxidants.
Its sensory properties correspond to

virgin olive oil, but may vary depending

on individual regulations in each country.
Misleading marketing terms
such as Pure Olive Oil

or Extra Light Olive Oil

are other ways

of describing refined

olive oil blends.

only
5-15%
of EVOO
or VOO

o

AS 5264 - 2011®

7e:

At an international level, the

supports international olive oil
standards for the best interest
of the olive industry.

In Australia, to guarantee an oil
labelled as “Extra Virgin” is truly
EVOO, look for the Australian
certification symbol on the label.
This ensures the oil is complying
with the Australian standards
and passes the markers of quality
to be classified EVOO. There

are other certification standards
around the world. For example,
in the USA, the Californian Olive
Oil Council (COOC) provides
EVOO grade certification and
the European ‘Protected Origin
of Destination’ certification
identifies EVOO products that
are produced, processed and
prepared in specific geographical
areas?.



http://www.internationaloliveoil.org/
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EVOO COMPARED
TO OTHER EDIBLE OILS

Canola Oil

Canola oil is a seed-based
oil that manufacturers use
in a variety of foods and
other products. Canola oil
is generally considered

a “healthy” oil because

it is very low in

saturated fat (7%),

and like olive oil it is high
in monounsaturated fat (55%), but

it also contains 26% polyunsaturated
fat?s. Canola oil production generally
involves heating, pressing, chemical
extraction, and refining.

EVOO contains up to 120x more
health-promoting biophenols
compared to canola oil®®.

During heating and cooking, many
of the polyunsaturated fats in canola
oil are broken down?’, whereas the
EVOO fats are more protected from
oxidation due to a higher presence
of biophenols™.

Research from an Australian
laboratory found less unwanted
by-products are produced when
EVOO is heated compared to canola
oil - specifically free fatty acids, polar
compounds and secondary products
of oxidation™. Animal studies have
linked these polar compound
by-products to Alzheimer’s Disease
and increased inflammation282°,

Coconut Oil

Coconut oil is stable
for cooking at high
temperatures,
however it

contains only trace
amounts of antioxidants

and is predominantly saturated fat.
By comparison, EVOO is rich

in beneficial antioxidants such as
tocopherols and hydroxytyrosol°.

O

The high levels of saturated fats in
coconut oil can significantly increase
LDL cholesterol, with elevated LDL
cholesterol levels linked

to increased risk of heart disease?®32,

Sunflower Oil

Sunflower oil is low in
saturated fat and high

in polyunsaturated fats,
specifically omega 6 fatty
acids such as linoleic acid,
which can help to reduce
cholesterol levels®3,
However, sunflower

oil is refined to give

the oil a neutral flavour,
appearance and smell, and as a result
has fewer bioactive compounds than
EVOO. Sunflower oil has been shown

to produce a higher amount of
aldehydes (a carcinogenic chemical
found in the fumes from cooking oils)
compared to other oils (rapeseed, palm,
soybean), regardless of the method of
cooking3®4,

/_.
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Global Production of EVOO Affordability Of

Extra Virgin Olive Oil

O O

Whilst extra virgin olive oil (EVOQO) has a higher price point than other refined oils, it is no
different from many food categories where minimally processed healthy foods are generally
more expensive compared to highly-processed discretionary foods that use cheaper
ingredients. More than 60% of Australians exceed the recommended intake of discretionary
foods, which is a risk factor for obesity and chronic disease?®. The health benefits of EVOO are
numerous and it is important for health professionals and other stakeholders to communicate
the health-cost benefit to encourage their patients to invest in long term health outcomes and

Growth in global EVOO production over time provides evidence of the greater interest
people have in using EVOO. For instance, in 2012/13 global production was 1.947 billion litres,
whereas this had grown to 3.085 billion litres by 2021/223.

Australians who regularly use EVOO are
consuming approximately one tablespoon
per day*’. This is markedly lower than the
recommended amount of two to three

EVOO Consumption
in Australia

Nearly two thirds (65%) of Australians use
EVOO in raw food preparation or savoury
cooking. Almost half of those surveyed from
July to December 2021 identified the health
benefits as the main motivating factor for
their choice of oil, followed by sensory
preference (47%), versatility (10%) and
convenience (9%)%. Similar trends are being
seen in the USA, where olive oil is now the
most commonly used dietary fat source for
cooking and food preparation, followed by
vegetable and canola oils¥’.

The COVID pandemic forced more people
to cook at home and many consumers
opted to purchase higher quality ingredients
such as EVOO. The rise in EVOO use in
Australian households has the potential to
contribute to healthier dietary patterns and
positively impact population health due to
the myriad of health benefits associated
with its high nutritional quality and

unigue composition.

tablespoons per day, which is required to
elicit many of the health benefits associated
with EVOO. It is therefore necessary for
health care professionals to recommend the
use of EVOOQO, particularly for patients at risk
of cardiovascular disease and associated
co-morbidities. Suggestions on how to add
more EVOO to a daily diet are included later
in this report.

Currently
1 tablespoon
per day

VS

Recommended
2-3 tablespoons
per day

choose EVOO over cheaper refined oils.

A plant-based Mediterranean style diet,
with EVOO as the principal fat, has been
shown to be more affordable than an
individual’s usual eating pattern, especially
when compared to a highly processed
Western diet3%4,

RECEIPT

ntion study in the
that individuals
|ant-based

le eating pattgm,
king with

A 6_Week interve
US in 2013 found
who followed a P
Mediterranean sty

i o)
' mphasis on co
\g{}ggﬂ ridSced their usual grocery

D
spend by approximate\y $30 US

. ments
itional improvem
each week. Add o in body weight
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of unh beveragesm'
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A de_tailed analysis on 20
partlcipgnts involved in a 2017
randorr_nsed controlled trig| in
Austra.aha found that followin

a Medlterranean diet was mog
afford_able Compared with there
Participants’ baseline diet, and
reduced totg| grocery spe’nd by

approximately $26
per Weekéﬂ. AUD

TOTAL SAVING  $26 Aup
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EVOO Nutrient Composition

NUTRITION INFORMATION
Serving size: 15mL

Average Quantity

Average Quantity

per Serving per 100mL
Energy 510kdJ (121kcal) 3399kJ (809kcal)
Fat, total 13.89 91.99
Saturated fat 219 14.39g
Trans fat Og Og
Polyunsaturated fat 1.39 8.49
Monounsaturated fat 9.79 64.69
Cholesterol Omg Omg
z/rg?irr?clarl]iquivalents) 0.3ug 2ug
Vitamin E (alpha tocopherol) 2.3mg 15.6mg
Vitamin K 9ug 60.2ug”
SSE?V(;?;‘(;ES;% (Beta carotene 1.5ug 10ug
Phytosterols 27.7mg 184.7mg
Total Biophenols 4.63mg 30.84mg
Oleuropein derivatives 0.5mg 2.Img
Oleocanthal 0.56mg 3.74mg
Tyrosol 0.Img 0.66mg
Hydroxytyrosol 0.14mg 0.92mg
Squalene 88.9mg 592.5mg

g = grams, mg = milligram, ug = microgram

Sources: Australian Food Composition Data 2; Modern Olives Laboratory Services; USDA National

Nutrient Database.

Values are averages only and may vary based on season, olive cultivar, climate condition and

production processes.

EVOO FATTY
ACID PROFILE***

The fatty acid profile of extra virgin
olive oil (EVOO) is also a major
contributor to its health benefits.

Studies consistently link a diet

BIOACTIVE COMPOUNDS / PHENOLICS

Like all plant foods, extra virgin olive oil
(EVOO) contains natural antioxidants
from the olive fruit and is rich in a variety
of bioactive phenolic compounds™.
These phenolic compounds in EVOO are
responsible for many of its biological
properties and sensory attributes, which
range from 80 to 1200 mg per kg?>"®.

EVOO contains numerous phenolic
compounds, depending on genetics, soil,
irrigation and climate, as well as processing
methods. The phenolic profile of EVOO

is one of the key reasons for the health
benefits of EVOO when compared with
refined oils (which are devoid of, or are
very low in natural antioxidants)®. The
predominant phenolic compounds found
in EVOO are oleuropein and ligstroside
derivatives and their hydrolytic breakdown
products, hydroxytyrosol and tyrosol®*,
which have anti-inflammatory, antioxidant,
neuroprotective, and immunomodulatory
properties®®. Hydroxytyrosol has also been
shown to inhibit low-density lipoprotein
(LDL) oxidation>®.

high in monounsaturated fat with favourable effects

on markers of cardiovascular disease (heart disease and
stroke)*®4’. This includes a reduction in markers of blood
pressure#®, cholesterol levels*® and blood glucose levels®°.

\\

EFSA health claim

In 2011, the European Food
Safety Authority (EFSA)
approved a health claim
related to polyphenols in
olive oil and their possible
protection of blood lipids
against oxidative stress.

The panel established that
“5mg of hydroxytyrosol and
its derivatives (e.g. oleuropein
derivatives and tyrosol) in
olive oil should be consumed
daily, as part of a balanced
diet, to protect against
oxidative damage”®’.

13
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Due to large variations in EVOO phenol
content, quality standards do not
require a minimum phenol content to
qualify an olive oil as “extra virgin”,
nor do standards classify EVOO

as low, medium, or high in total
phenols®®. EVOO with a higher

phenolic content will typically have a : I \ g | Y % w ; ' 9 QA =
more robust flavour, including some ‘ A \ ; : B }t' A g FiN A //’ ;
. = ; \ ' ‘ : \ -
I Dietary

bitterness, compared to EVOO with
content diminishes with time, and E—— | v - ‘ “ Y, e PR i / i AW
Guidelines

lower phenolic content. Phenolic
particularly when exposed to heat,
Dietary guidelines around the world provide

light and oxygen. EVOO should
be stored in a cool dark place and
used within one to two months of
opening a bottle or container. advice on oil consumption as part of a
healthy diet. The 2020-2025 US Dietary
Guidelines recommend replacing saturated
fats such as butter with oils that are higher
in poly and monounsaturated fats (including
olive oil), and Spanish dietary guidelines
recommend olive oil as a ‘good fat’ to include
in the diet®'%2, In Australia, the current dietary
guidelines suggest to “use small amounts” of
edible oils and simply recommend replacing
saturated fats for poly and monounsaturated
fats, giving olive oil as an example, however
there is no specific volume recommendation
for extra virgin olive oil (EVOO)®3.

4

In a healthy balanced diet, the
phenolic compounds in EVOO
are not consumed in isolation;
they are eaten as part of a
complex food matrix and can
synergistically function together
with other compounds in the oil
and the food that is consumed.

The healthy fats in EVOO can enhance
the availability and absorption of

a variety of biophenols in the oil and
other foods e.g. salad and vegetables®®.

TOCOPHEROLS The National Health and Medical Research
(VlTAMlN E) Council is currently undertaking a review

and update of The Australian Dietary
Guidelines for release in 2025654,

This presents a unique opportunity to
consider a more sophisticated approach
to dietary recommendations for fats

and oils, based on the full nutrient and
bioactive profile of each edible oil and
fat, and supported by potential benefits
beyond cardiovascular disease, diabetes,
cancer, dementia and mental health®>%8,

EVOO is the highest natural source of
vitamin E of all olive oils (refined olive oil is
stripped of most natural Vitamin E through
the refining process). EVOO contains mainly
alpha-tocopherol, a well-known antioxidant,
which helps to prevent cell damage caused
by free radicals, with amounts ranging from
80-200mg/kg*2.

15
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EVOO and Front of Pack
Labelling Systems

Health Star Rating

The Health Star Rating (HSR) system is a voluntary front of pack labelling
system in Australia and New Zealand to help consumers choose healthy
products in each food category at the point of purchase. Health stars
(V2-5 stars) are determined using an algorithm which assesses select
nutrients (energy, saturated fat, sugars, sodium, protein, fibre and
the percentage of fruit/vegetables/nuts and legumes). Edible oils
are only assessed for energy and saturated fat.

The HSR system is not suitable for EVOO for the three main reasons
outlined on this page.

Packaged foods,
not single ingredients

The HSR system was not designed for single
ingredient foods, and in particular, single
ingredient foods that cannot be reformulated
to achieve a better nutritional profile and higher

HSR. Despite this, edible oils are an included

category within the current HSR system. )

weae |

Designed for this

In contrast, other single
ingredient foods such
as salt and sugar are

exempt from the
HSR system. / "\ <-/

%

not this

Alignment with 5
dietary guidelines

The HSR system aims to align
with the Australian Dietary
Guidelines, which currently
incorrectly rank sunflower oil,
canola oil, EVOO and avocado oil
as equally healthy.

10

(o

The HSR system is a simple
algorithm, and is not designed to

r take into account the total nutrient
\ I composition of a food and all its
/ health benefits. Assigning a lower
HSR to oils that have health benefits

supported by strong scientific

Simplistic Scoring
Algorithm

When it comes to extra virgin olive oil
and the cooking oil category overall, the
only component the calculator uses to
determine the star rating is the energy
and saturated fat content. Unfortunately,
the system does not account for overall
fatty acid profile, processing methods or
minor compounds like biophenols.

This leaves EVOO with a HSR of 3.5 stars,
while other refined seed oils like canola
oil score 4.5 stars due to a lower
saturated fat content. This ranking does
not reflect the evidence, which suggests
extra virgin olive oil has a myriad of
health benefits that can largely be
attributed to the bioactive compounds
like biophenols®8.

O O evidence could lead to consumer
confusion and potentially impact
health outcomes.

17
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Health Benefits

Of Extra Virgin Olive Oil

Extra virgin olive oil (EVOO) has been
widely used in the human diet for
thousands of years, especially in the
Mediterranean region. It has been long
renowned for its many health-promoting
properties. Modern science is uncovering
how it is associated with a reduced risk
of several chronic illnesses, including
cardiovascular disease, hypertension,
diabetes, obesity and some cancers®°7°,

The fatty acid profile of EVOO and
bioactive compounds with antioxidant
and anti-inflammatory properties has
been linked to protective effects against
coronary, neurodegenerative, autoimmune
and inflammatory disorders, as well as
being anti-thrombotic and regulating
blood pressure! 773,

How Much EVOO to
Consume to Achieve
Health Benefits?

On average, 25 - 50ml of EVOO per
day is most strongly associated with
health benefits in healthy populations
and those with risk factors including
mild hypertension and overweight

or obesity’478. These studies have
investigated EVOO as a food, rather
than as part of a specific dietary
intervention such as the
Mediterranean diet.

Research from Australian )
Mediterranean diet interventions
recommend three to four tablespoons
(60 - 80ml) of EVOO per day, with
good effect for pre-existing health
conditions including coronary heart
disease, type 2 diabetes and fatty

liver disease’®®. The researchers
found that even with higher dosage
recommendations, lower end
compliance was achieved (subjects
consumed an average of two
tablespoons at the end of 3-6 month
interventions). This could indicate that
higher recommendations are useful to
ensure minimum beneficial amounts
are consumed?’®,

Mental health

Cancer Stroke
-~
~
Diabetes Cardiovascular
disease
Z
Bone Health Obesity
& weight
management

Fertility Gut Health

MNote: While this report is specifically about extra virgin olive oil, when referring to
research studies below the term “olive oil” may be used if the researchers referred
to it this way. It may not be possible to determine if the researchers used extra
virgin olive oil in their studies or a different quality of “olive oil”.

19
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Stroke

Cardiovascular diseases also include stroke,
which is closely linked to heart disease and
shares many of the same risk factors, such
as high cholesterol and high blood pressure.
In @ meta-analysis including three cohort
studies, for each increase of 25g of olive

oil intake, the relative risk of stroke was
reduced by 26%. Those that consumed the
highest amounts of olive oil had a 41% lower

Diet Quality and Longevity - EVOO Within The Context
of The Mediterranean Diet

Extra virgin olive oil is a key component of the Mediterranean diet and is the main source of
fat. In Mediterranean regions where extra virgin olive oil is a central part of the diet, people
tend to live longer. A large epidemiological study followed over 40,000 Spanish subjects for
13.5 years. Those with the highest olive oil intake were far less likely to die early compared to
those consuming the least amount of olive oil®. A more recent study of a Spanish population
found that daily consumption of one and a half tablespoons of EVOO was associated with a
one-third lower risk of all-cause mortality, as well as half the risk of cardiovascular mortality®2.

26%
relative risk
reduction

20

Cardiovascular Disease

There is a large body of evidence that
explains the mechanisms underlying the
prevention of coronary heart disease by
Extra virgin olive oil (EVOO)&2&4 EVOO

is high in monounsaturated fatty acids,
which may mediate the prevention and
management of cardiovascular disease and
associated risk factors through favourable
effects on blood cholesterol levels and
improvement of insulin sensitivity®. A
systematic review and meta-analysis of

27 randomised placebo-controlled clinical
trials (1089 participants in total) compared
olive oil with other high-MUFA oils (e.g.
flaxseed oil) and showed better outcomes
in low-density lipoprotein (LDL) oxidation,
lipoprotein concentration, and LDL particle
size with olive 0il®® #7,

People who live in Mediterranean countries
have lower rates of mortality from heart
disease, with high EVOO consumption

thought to be a major contributing factor®,

The well-known PREDIMED study, a high
quality, five-year, randomised controlled
study, compared a Mediterranean diet
supplemented with four tablespoons

or more of EVOO with a reduced-fat
diet. This resulted in a 30% reduction in
cardiovascular disease and stroke in the
Mediterranean diet and EVOO group®°.
Researchers found increases of
10g/day in EVOO intake (approximately
1/2 tablespoon) were associated

with a 10% reduction in the risk

of cardiovascular events’.

The bioactive biophenol compounds in
EVOO have powerful cardio-protective
properties, by improving the inner lining
of the heart and blood vessels®®, and
helping to lower blood pressure and
prevent atherosclerosis 223, A systematic
review and meta-analysis of randomised
controlled trials suggested that specific
biophenol compounds in olive oil improve
cardiovascular risk factors, specifically
oxidised LDL cholesterol and blood
pressure®> %4 One study of over 840,000
people, found that those who ate the
most olive oil were 9% less likely to have
heart issues and 11% less likely to die early
compared to those who ate the least olive
oil®>. A 2020 Australian study in healthy
participants with diverse backgrounds and
dietary habits found that consuming four
tablespoons of high-biophenol EVOO
per day, compared to refined olive oil,
can significantly reduce systolic blood
pressure®®.

30%
reduction

in Cardiovascular
Disease

risk of stroke®’. Other studies have found
similar results®®, but further research is
needed to determine how the components
of EVOO help prevent stroke.

Diabetes

There is substantial evidence that
dietary patterns high in EVOO improve
cardiometabolic risk factors and reduce
type 2 diabetes risk, likely due to its
monounsaturated fat content and high
amounts of biophenols®°.

A systematic review and meta-analysis

of cohort studies and intervention trials
found that 15-20g per day of EVOO could
reduce the risk of type 2 diabetes by 13%.
In comparison to a low-fat diet, a diet high
in olive oil was also found to help normalise
blood glucose in people who already had
type 2 diabetes™. Another study of 25
healthy subjects found that 10g of EVOO
(compared to corn oil) improves the post-
prandial glycaemic control by lowering
blood glucose. An unexpected finding
was the improvement in the subjects’ lipid
profiles, specifically the reduction in post
prandial serum LDL cholesterol®.

In the PREDIMED intervention study,
those assigned to a Mediterranean
diet supplemented with EVOO had a

significantly reduced risk of type 2 diabetes

compared with the control reduced fat
diet'®. Outside of the Mediterranean basin,
in a large study of more than 140,000 US
women followed for 22 years, total olive oil
consumption, as well as substituting olive
oil for other types of fats, was inversely

of stroke

associated with type 2 diabetes risk after
adjustment for other dietary and lifestyle
factors'®?,

The phenolic compounds present

in EVOO may assist with glucose
metabolism and improve insulin
sensitivity and effectiveness'®3.
Reducing the risk of type 2 diabetes
may be attributed to the antioxidant
properties of EVOQO™4. Oxidative

stress appears to be implicated in
B-cell dysfunction, leading to type 2
diabetes™®. The bioactive components
of olive oil are associated with reduced
oxidative stress'®3, improved endothelial
function™®, lipid profile'?, insulin
sensitivity, and glycaemic control'©®,

O

‘ 15-20 g per day

Type 2
diabetes
risk

HEALTH BENEFITS OF EXTRA VIRGIN OLIVE OIL

N



Obesity And Weight
Management

The specific contribution of olive oil to
weight control was first suggested by
results from Mediterranean diet studies,
including the SUN study'©® and confirmed in
the PREDIMED study'™®. Since then, further
studies have found that an olive oil-rich
diet can facilitate longer-lasting weight loss
compared to a low-fat diet™.

A 2018 systematic review of randomised
controlled trials (with minimum 12 weeks
intervention) investigating the effect of olive
oil on weight, body mass index and waist
measurements in people with cardiovascular
disease, found that diets enriched with

olive oil reduced weight more than control
diets™. One explanation for the role of olive
oil in weight reduction is due to its positive
thermogenic effect on the body. The higher
the thermogenesis, the more kilojoules

or calories the body can burn, leading to
weight reduction. The monounsaturated
fats in olive oil increase the oxidation rate,
inhibit body fat production (lipogenesis)
and stimulate body fat breakdown
(lipolysis)™™, The high levels of phenols in
EVOO also have an antioxidant effect that
helps in decreasing oxidative stress, which is
higher in those with obesity™.
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Although high olive oil consumption may
significantly increase energy intake, EVOO
is generally not associated with higher
body mass index or waist circumference
measurements™. Research suggests no
significant differences in body mass index
and weight circumference between high
and low olive oil intakes. Instead, olive oil
may modify the body composition of obese
individuals by increasing lean body mass
and decreasing the percentage of body
fatme.

A study investigating the association
between the prevalence of obesity and

the types of dietary fat consumed in 168
countries found that countries with a

higher monounsaturated fat consumption
were strongly associated with low obesity
prevalence™. Similar results were reported
from a six-year cohort study that monitored
613 participants on a diet with a high
content of different types of fatty acids. This
study found those that consumed sunflower
oil had a higher incidence of weight gain
than the group that consumed olive oil".

Weight
gain

Cognition And
Neurodegenerative
Diseases

Extra virgin olive oil (EVOO) and the
Mediterranean diet have strong evidence
to indicate benefits for brain health. This is
primarily due to the anti-inflammmatory and
antioxidant activity of biophenols®.

Olive oil could potentially reduce the risk
of Alzheimer’s disease (AD) and age-
related dementia’s. Both in vitro and in
vivo studies have shown that the anti-
inflammatory activity of EVOO provides
neuroprotective effects that could prevent
cognitive decline and the development of
AD or elderly dementia’®™. Studies of the
Mediterranean diet across the world, where
olive oil is the most important unsaturated
fat, have observed an association with
lower risk of cognitive impairment™. One
study compared an EVOO-enhanced
Mediterranean diet with a standard low fat
diet (95 participants in each group) and
found those on the EVOO diet suffered less
cognitive decline after a 6.5 year follow
up'°. More recent studies on the effect of
EVOO intake on memory function found
EVOO improved cognition, as well as AD
blood biomarkers™" 122,

In the PREDIMED-NAVARRA randomised
trial (522 participants), intake of the
Mediterranean diet supplemented

with either EVOO (50ml) or nuts

(30 g/day) resulted in improved cognition
in comparison to a reduced-fat diet, after
6.5 years of the intervention'. In the
three-city French cohort study, researchers
followed 6947 participants for four years
and monitored their olive oil intake and
cognitive health using the Mini-Mental
State Examination, Benton Visual
Retention Test, and Isaacs Set Tests.

They found participants with both moderate
consumption of olive oil (use in cooking
or food dressing), as well as intensive
consumption (used for both cooking

and food dressing) had reduced odds

of cognitive deficit for verbal fluency and
visual memory, compared to those who
never used olive oil'?4.

Oleocanthal is one of the most

studied biophenols in EVOO, for its
neuroprotective effect. Oleocanthal
possesses anti-inflammatory and
antioxidant properties similar to the
non-steroidal anti-inflammatory drug
ibuprofen'?®. Another neuroprotective
EVOO biophenol is oleuropein and its
derivatives, which have been extensively
evaluated and tested in animal models
of different brain diseases, including

AD, Parkinson’s disease, cerebral stroke,
anxiety, epilepsy, and depression. In
addition, studies have shown that
oleuropein reduces neuronal apoptosis
(cell death), increases cerebrovascular
function, and improves memory'?®.

In 2020, research showed that
hydroxytyrosol compounds in

EVOO provide brain health benefits.
Hydroxytyrosol is a type of biophenol
and has been found to have
neuroprotective effects, primarily by
improving neuron function in the brain,
as well as influencing synapse plasticity,
which is essential for memory function.
Hydroxytyrosol is anti-inflammatory and
has antioxidant properties, both of which
are beneficial to reducing oxidative
stress and improving cognition™&12°,

Oleocanthal

is one of the
most studied
biophenols in
EVOO, for its
neuroprotective
effect.
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Mental Health

Extra virgin olive oil (EVOO) in the context
of a healthy diet may be considered as

an adjuvant therapy for treatment of
individuals with severe depression. Several
observational studies have reported an
inverse association between olive oil
consumption and the risk of depression’s°32,
and the antidepressant and anxiolytic
properties of olive oil and EVOO have also
been proven in animal studies'®3%4,

A double blind, placebo controlled trial of
73 patients with severe major depression

Gut Health

Extra virgin olive oil (EVOO) exerts
positive effects on gut health by:

Altering the gut microbiome profile
by reducing pathogenic bacteria and
stimulating beneficial bacteria®

Encouraging intestinal immunoglobulin
A (IgA) production, which protects the
gut microbiome!

Supporting production and expression
of cytokines and transcription factors
involved in reducing inflammation and
promoting immune tolerance in the
intestine's®

Protecting against intestinal oxidative
injury via the antioxidant activity of
EVOO phenolic compounds™®

Increasing the production of short
chain fatty acids (SCFAs)'“°, which

are a major source of nutrition for gut
bacteria and play a pivotal role in the
regulation of metabolic, endocrine and
immune functions'#?

A recent review and meta-analysis of
randomised controlled trials showed the
prebiotic action of EVOO biophenols is

Extra Virgin Olive Oil Health and Nutrition Report | 2023

were randomly assigned to intervention
(EVOO) and control (sunflower oil) groups
and consumed 25ml/d of the corresponding
oil for 52 days. The study results suggest
beneficial effects of EVOO on depression
symptoms in patients with severe
depression but not in those with mild

to moderate depression’™®.

The monounsaturated fats and bioactive
phenolic compounds present in olive oil
are likely responsible for the biological
effects of olive oil against depression and
mood disorders™®¥’, Phenolic compounds
such as tyrosol, hydroxytyrosol, and
secoiridoid derivatives have been
reported to effectively mitigate
depressive symptoms'’se 159,

capable of modulating and improving
intestinal microbe populations, which in
turn affects cardiovascular disease and
colorectal cancer markers's3,

Many of the health benefits of extra
virgin olive oil have been attributed to
the metabolism of phenolic compounds
by the gut microbiota®, as the prebiotic
effects of EVOO biophenols promote
growth of beneficial bacteria such as
Lactobacillus and Bifidobacterium and
reduce pathogenic bacteria™*. Whilst
there is a lack of human studies, research
in animal models found a diet high

in EVOO (vs. refined olive oil, which
has significantly fewer biophenols)
resulted in reduced levels of gut
pathogens. The authors concluded the
observed antibacterial effects against
these pathogenic species likely were
involvement of phenolic compounds

in the EVOO™> .

Accumulating evidence suggests

that consumption of an EVOO-rich
Mediterranean diet can promote
favourable outcomes on gut microbiota
and associated microbial metabolites,
supporting the health of the intestinal
environment'™6-148,

/‘/.) Preghancy
* and Fertility

Although extra virgin olive oil (EVOO) is the
main source of fat in the Mediterranean diet,
to date it is one of the least studied fats

in terms of health impact when consumed
during pregnancy and lactation.

Maternal olive oil consumption is linked

to lower levels of adverse outcomes like
gestational diabetes mellitus, pre-eclampsia,
and small-for-gestational-age (SGA) or
large-for-gestational-age (LGA) infants™®.
Olive oil consumption during pregnancy
can also protect newborn health, with

one study showing a protective effect
against wheezing during the first year of
life’™°. Human research into infant health
benefits from EVOO phenolic compounds
is lacking, however a study published in
2022 found that diets of pregnant rats
enriched with EVOO could modify or even
increase the phenolic content of breast
milk, with potential health benefits for

the offspring. One of the most interesting
findings of this study was that some of the
phenolic compounds or their metabolites
were detected in higher concentrations in
the infants’ plasma than in the mothers’
plasma™'.

—

&,

Current research suggests that EVOO
may be beneficial for fertility whether
individuals or couples are trying

to conceive naturally, have dietary
conditions which may impact their
fertility and/or are undergoing Assisted
Reproductive Treatments (ART) or

In Vitro Fertilisation (IVF)™2. EVOO
may also play a protective role in
endometriosis, which can impact the
ability to conceive™?

A Mediterranean-style diet with EVOO
has been shown to be beneficial

for clients with Polycystic Ovarian
Syndrome'™3. When it comes to ART,
studies suggest that olive oil and EVOO
may help to improve semen quality and
sperm functionality, which may improve
ART outcomes®™+>>, With regards to
IVF treatments, studies suggest that
adherence to a Mediterranean-style
diet, including the use of EVOO, may
strengthen IVF outcomes. For example,
a study with women consuming a more
Mediterranean-style diet, found they
were more likely to become pregnant
through IVF than those consuming a
more ‘health conscious’ dietary style,
which was lower in healthy oils™. These
results were substantiated by research
that showed a 5-point increase in the
Mediterranean Diet Score resulted in

a 2.7 times higher likelihood of
pregnancy through IVF™.

HEALTH BENEFITS OF EXTRA VIRGIN OLIVE OIL
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Cancer

The antitumoral and anticancer activities

of extra virgin olive oil (EVOO) and its
bioactive biophenol compounds have been
widely studied and evidenced both in vitro
with cell cultures and in vivo with animal
models, and through observational cohort
studies and clinical trials'™®. The chemo-
preventative effects of EVOO include
inhibition of tumour cell proliferation and
increased rates of apoptosis (cell death)'™™°.

Observational studies have shown a lower
incidence of some cancers in regions where
olive oil consumption is high'°, however
the evidence is mixed and prospective
cohort studies on various cancer types

and survivors, as well as large randomised
trials are needed. An umbrella review of
meta-analyses, observational studies and
randomised trials suggested a weak link
between adherence to a Mediterranean-
style diet and site-specific cancer®

Yet another large analysis of 19 studies
(including 23,340 control participants and
13,800 patients) suggested that olive oil
intake is inversely associated with the risk
of having any type of cancer and a 34%
lower likelihood of cancer for high intakes
of extra virgin olive oil. Specifically,

this meta-analysis associated higher
consumption of EVOO with a lower risk of
breast cancer and cancers of the digestive
system'™2, A more recent systematic review
comprising data from 45 studies showed
that overall, highest versus lowest olive oil
consumption was associated with 31% lower
cancer risk. Significant protection was noted
for breast, overall gastrointestinal, upper
aerodigestive and urinary tract cancer's.

The strongest beneficial effects of EVOO
have been described in breast cancer
prevention. The Spanish PREDIMED

study (the largest randomised control

trial conducted on the Mediterranean

diet) showed that women who ate a
Mediterranean diet supplemented with four
tablespoons of EVOO had a 62% lower
risk of breast cancer compared to women
who were advised to eat a reduced fat
diet'®*. It was also observed that women
with an EVOO consumption of at least
15% of their total energy intake showed a
significant reduction in their breast cancer
risk, compared to women with an EVOO
consumption of less than 5% of their total
caloric intake. One hypothesis may be that
the unique oleocanthal content of EVOO
may play a protective role as it induces
cancer cell death™>. Oleocanthal is an
antioxidant that is only found in EVOO and
no other food, not even olives!

EVOO has been shown to contribute to

the prevention of malignant melanoma'®®.
EVOO is one of the only foods to contain
high levels of the antioxidant squalene,
which in animal studies is reported to have a
chemoprotective effect specifically against
skin cancer®. The oleocanthal in EVOO
may also inhibit melanoma cell growth in a
concentration-dependant manner, i.e. the
more the cells are exposed to oleocanthal,
the less they proliferate and become cancer
causing'es,

Oleocanthal is

an antioxidant
that is only found
in EVOO and no
other food, not
even olives!

Emerging
Research -
Bone Health

Extra virgin olive oil (EVOO) phenols may
prevent the loss of bone mass. The phenolic
compounds help to promote bone cell
growth (osteoblasts) and inhibit bone cell
breakdown (osteoclasts)®171,

Higher consumption of EVOO is associated
with a lower risk of osteoporosis-

related fractures in middle-aged and
elderly Mediterranean population at high
cardiovascular risk. The results of a study
in 870 participants found that people who
consumed the highest amount of EVOO
had a 51% reduced risk of bone fractures'”2.
Another study found that a Mediterranean
diet enriched with olive oil was associated
with increased levels of bone formation
markers compared to a non-enriched diet
in elderly men'3, and animal studies have
shown the potential of EVOO in treating
osteoporosis following menopause'4.
Whilst the research indicates that EVOO
could potentially be a bone protective
agent, further randomised controlled trials
are warranted to determine the therapeutic
use for osteoporosis prevention and
management.
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- In a similar study, cod was

~ as a fattier fish absorbs
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The EVOO antioxidants that protect -
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Cooklng Wlth Extra Vlrgm

Olive 0|I

Health Benefits of
Cooking With EVOO

Studies show that cooking with extra virgin
olive oil (EVOO) can increase the nutrient
content of food. When cooking with any
oil, there is an exchange between the food
and the oil, and many foods that are cooked
in EVOO will contain a higher proportion
of monounsaturated fats than the original
food™ 75, In addition, EVOO reacts '
with the cooked food to produce new
compounds and enriches it with different
constituents such as antioxidants from
EVOO that transfer to the cooked food"®.
One study showed that when broccoli

was cooked with sunflower oil or refined
olive oil, several beneficial compounds

in the broccoli (such as vitamin C) were
reduced. However, when cooked in EVOO,
the levels of those beneficial compounds
remained unchanged'”’. In addition, EVOO
can enhance nutrient bioavailability from
plant cell walls that are broken durlng the
cooking process'’é.

heated oil from thermal oxidation
have a similar effect on cooked
food. For example, canned tuna,
being rich in polyunsaturated
fatty acids, is highly prone .

to oxidation. However, this

is inhibited if EVOO is used

in the canning process'?.

significantly protected from
lipid oxidation when fried

in EVOO, an effect not
observed in salmon, which

less oil'™®°,

Extra Virgin Olive Oil
is Highly Stable When
Heated

Due to its high levels of monounsaturated

fatty acids, phenolic compounds and

other antioxidants, EVOO undergoes

less degradation during cooking than

other edible oils. Studies have also shown

that canola and sunflower oils are more

likely than EVOO to break down

and form potentially harmful

compounds (known as

polar compounds) during B
cooking, which is attributed -
to the production method

used toproduce these oils,

as well as the
polyunsaturated
fat content™o8183,
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What About Polar Compounds from Heated Oils?

tended to increase with time. However,

out of all oils that were tested, EVOO
produced the lowest percentage of polar
compounds after heating. Refined seed

oils showed higher amounts of polar
compounds (see table below). Production
of polar compounds was more pronounced
for refined oils, which are higher in unstable
polyunsaturated fat, such as canola oil,
grapeseed oil and rice bran oil.

When oils breakdown (e.g. when exposed
to heat) there are a variety of degradation
by-products produced, generically

known as polar compounds. Evidence
shows that polar compounds may be
detrimental to health and have been linked
to the development of neurodegenerative
conditions such as Alzheimer’s and
Parkinson’s Disease® 93, In the 2018 study
testing ten supermarket oils, for all oils
tested, the formation of polar compounds

Top three factors that correlate with oil breakdown and formation of harmful polar compounds:

afll I® e

Level of processing - Amount of natural Level of
a highly refined oil already antioxidants - polyunsaturated fat -
contains secondary products the less antioxidants present oxidation occurs more
of oxidation, which can in an oil, the more likely it readily in polyunsaturated fat
readily break down when is to break down and form oils due to their less stable
heated during cooking harmful compounds chemical structure

Table: Percentage of polar compounds produced after heating™

Extra virgin olive oil 8.5%
Coconut oil 9.3%
Virgin olive oil 10.7%
Olive oil 1M.7%
Rice bran oil 14.4%
Sunflower oil 15.6%
Grapeseed oil 19.8%
Canola oil 22.4%

[P

Flavours and Cooking Profiles of EVOO

The overall flavour of an extra virgin olive oil is influenced by a combination of sensory
factors, including the aroma, the taste and the ‘mouthfeel’. The flavour of extra virgin olive
oil can vary significantly between different products and may range from mild/light through
to robust. Different olive varieties are used to produce different flavour profiles, with the
production method largely remaining the same for all types of extra virgin olive oil.

There are typically three types of EVOO to suit all types of meals and recipes:

of

Mild/Light/Delicate

This type of EVOO is made
with olives that are carefully
selected to be mild in
flavour due to the variety
and ripeness. Mild EVOO is
delicate, subtle and versatile
with low levels of bitterness
and pungency.

It has an aroma of ripe fruit
and tropical notes, which
allows the flavours of food
to really sing! Perfect for
stir-frying, barbecuing, baking
(as a butter replacement)
and sautéing, or when you
want the flavour of other
ingredients in the dish

to be the star.

EVOO is perfect
to use in baking as
a butter replacement

(ogef

Medium/Classic

This type of EVOO is usually
brimming with fresh fruity
aromas and balanced levels
of pungency and bitterness,
which are more pronounced
than in light varieties.
Medium or Classic EVOO has
an aroma of a mix of ripe and
green fruit. It is a good
all-rounder and can be

used for every day cooking
including sautéing, grilling,
roasting vegetables, dressing

salads, or simply dipping with

crusty bread to enjoy
its balanced flavours.

fofe]

Robust

Packed full of flavour and
with firm pungency and
bitterness, this EVOO has a
peppery aroma and provides
real flavour depth on the
palate. It is perfect for hearty
dishes such as roast meats,
stews and casseroles, or

for generously drizzling

on salads, and a welcome
addition to marinades.
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Tips to Add EVOO How To Store
to Every Day Meals Extra Virgin Olive Oil

Extra virgin olive oil (EVOO) is extremely versatile and can be used in so many sweet and The amount of bioactive compounds in EVOO is directly proportional to its ability
savoury dishes across all meals and snacks throughout the day. These tips can encourage to resist degradation. To ensure the quality and health benefits of EVOO are preserved
everyone to enjoy more EVOO in their diets and consume the recommended minimum for as long as possible, it’s essential to store EVOO in optimal conditions in order to
amount of 2-3 tablespoons a day to reap the health benefits. maintain its quality. Oxygen, temperature, light and time are the four key factors that

impact EVOO’s quality. Packaging material also impacts quality as it effects how much
light exposure occurs.

In general, the shelf life of EVOO is between

9 to 18 months unopened, depending on >
Cook seasonal Swap butter other factors such as chemical composition TIP: An oil is no longer e b4
vegetables with for a mild flavoured EVOOQ in and storage temperature®. Once a bottle considered ‘extra-virgin’ x
baking. One teaspoon/cup of of EVOO has been opened and therefore if you can taste rancidity, ®
EVOO, which will not butter can be replaced with exposed to oxygen, it is best to use the mustiness or winey-
only enhance the flavour of 3/4 teaspoon/cup of EVOO bottle within one to two months to maintain vinegar-ness or the oil coats
the vegetables, but will also quality and freshness of the oil. the mouth rather than having

help to increase nutrient
bioavailability. A good rule
of thumb is to use one
tablespoon of EVOO for one TIP: Always store EVOO in

cup of vegetables For a healthy tightly sealed containers and '
n sweet snack, place it in a cool, dark place

a crisp clean feel™>.

dress fresh citrus fruit slices away from heat or light. TIP: To best preserve EVOO
with a mild flavoured EVOO quality and retain nutrient

and dust with cinnamon benefits, choose EVOO that
is sold in dark glass or cans.

Y,

As an alternative to

butter or margarine,
spread EVOO across a
favourite bread when making

a sandwich, or simply dip a Make silky

crusty sourdough baguette in
a bowl of EVOO for a classic scramble_d _eggs
by gently whisking EVOO

starter to any meal
J into eggs instead of milk

Loy @ Y= |

Olive Wellness
INSTITUTES

Replace commercial
salad dressings EVOO is a perfect

with a homemade dressing base ingredient

of E\éOdO, Ie:pon j;li?e, . in marinades for a variety
crushead garlic and fres of meats and seafood.
or dried herlbs

AUSTRALIAN

VITH EXTRA VIRGIN OLIVE OIL

OLIVE OIL
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Sustainability

From a sustainability perspective, EVOO is highly favourable to all other
edible oils when comparing quantifiable targets for sustainable food
production, and is the only mainstream cooking oil to act as a carbon sink.

How is EVOO Produced?

Extra virgin olive oil (EVOO) is produced from an evergreen perennial crop, which is highly
efficient in the use of water, as well as fertilisers. Olive trees originated in warm conditions
and are relatively hardy, they can tolerate dry conditions, low water conditions and droughts.
Olive trees can survive dry conditions without dying and will recover once more water is
available, but the quality of the fruit will be affected. When directly compared to other crops,
olive trees need 30% less water through irrigation than the benchmark crop

(close cut grass)’®®1%7,

Z
N\

The by-products of EVOO production have a number of uses. Pit, pomace and organic
materials from tree pruning can be used as fertilisers, animal feed and even renewable energy.
Olive leaf extract is also marketed as a supplement'®.

Olive Paste
The entire olive fruit
(pit, flesh, skin) is

— —

Olive Trees
At an optimal time each
year, olives are harvested
from olive trees.

T

Washing
Olives are taken to an
olive mill, where they are

washed with water mechanically crushed
(if required) to clean any to a paste which is

natural residue, dirt, mixed well.
leaves and twigs. l
Decanter

. The olive paste is placed
Vertical Separators <— into a decanter, which
This stage

removes water and spins the oil through

. . centrifugal force to
microparticles from .
. . separate the water/oil
the olive oil.

components from the
rest of the fruit.

oA you Kuow?

Inside the olive fruit,
there are many sacs

of oil which are mostly
tasteless and odourless.
When mechanically

crushed, the sharpness J,
of the pit fragments

cut through these oil

sacs, releasing the

oil and putting it in

contact with the fruit

skin and flesh, infusing J/
it with a wide range of
natural antioxidants,
phytosterols and
other healthy minor
components.

Oil is then stored appropriately
to ensure quality.

Testing _—
Oil is tested for
chemical and sensory
parameters (to allow

for grading).

Packaged
Oil is then packaged
for retail sale (and/or
commercial use)

The Impact of EVOO Farming on The Environment

Research shows EVOO production plays

an important role in capturing atmospheric
carbon dioxide and fixing it in the so0il™99-205,
Olive trees act as a carbon sink, meaning
they trap more carbon from the atmosphere
than they release?°®,

The ability to fix carbon varies from

olive grove to olive grove, however the
International Olive Council has estimated
that producing one litre of EVOO captures
an average of 10.65 kg of carbon dioxide
(CO2) from the atmosphere. One hectare
of the average olive grove neutralises the
annual carbon footprint of a person.

In other words, the worldwide olive industry
absorbs the emissions of a city of 9 million
people every year®. In contrast, global
refined oil production has a negative net
effect on atmospheric CO2207:208,

Extra virgin olive oil is
the only mainstream
cooking oil to act as

a carbon sink,

which is better for
the environment.

EVOO and Sustainable Dietary Patterns

Sustainability and planetary health are
increasingly important considerations for
public health dietary recommendations
and guidelines. EVOO is a desirable source
of unsaturated and saturated fat from a
sustainable food production perspective.

The well-publicised EAT-Lancet report
includes recommended volumes of different
foods each day, based on extensive
literature on foods, dietary patterns, and
health outcomes. Within these guidelines,
unsaturated plant oils are a prominent
feature, with a recommendation of 20-80g
per day?°°,

The Mediterranean diet is similar to the
EAT-Lancet report reference diet, with

a focus on unprocessed plant foods,
moderate consumption of fish and low
consumption of meat, dairy and animal
fats. EVOO is the main source of fat in
the Mediterranean diet and has been
shown to facilitate vegetable and legume
consumption, both prominent features
of the EAT-Lancet reference diet?°.




Extra Virgin Olive Oil Health and Nutrition Report | 2023

36

References

1. Rotondi A et al. Effect of olive ripening degree on the
oxidative stability and organoleptic properties of cv. Nostrana
di Brisighella extra virgin olive oil. J Agric Food Chem. 2004 Jun
2;52(11):3649-54.

2. Servili M, et al .Phenolic compounds in olive oil: antioxidant,
health and organoleptic activities according to their chemical
structure. Inflammopharmacology. 2009 Apr;17(2):76-84

3. Rafehi H, et al. Mechanisms of action of phenolic compounds
in olive. J Diet Suppl. 2012 Jun;9(2):96-109.

4. Martin-Peldez S, et al. Effect of virgin olive oil and thyme
phenolic compounds on blood lipid profile: implications of
human gut microbiota. Eur J Nutr. 2017 Feb;56(1):119-131.

5. De Santis S, et al. Virgin Olive Oil: Lesson from Nutrigenomics.
Nutrients. 2019 Sep 4;11(9):2085.

6. Romani A, et al. Health Effects of Phenolic Compounds
Found in Extra-Virgin Olive Oil, By-Products, and Leaf of Olea
europaea L. Nutrients. 2019 Aug 1;11(8):1776.

7. Guasch-Ferré, M. et al. Olive oil intake and risk of
cardiovascular disease and mortality in the PREDIMED Study.
BMC Med. 2014, 12, 78

8. Buckland G et al. Adherence to the Mediterranean diet reduces
mortality in the Spanish cohort of the European Prospective
Investigation into Cancer and Nutrition (EPIC-Spain). Br J Nutr.
2011 Nov;106(10):1581-91.

9. Violi F, et al. Extra virgin olive oil use is associated with
improved post-prandial blood glucose and LDL cholesterol in
healthy subjects. Nutr Diabetes. 2015 Jul 20;5(7):e172.

10. De Alzaa F, et al. Evaluation of Chemical and Physical
Changes in Different Commercial Oils during Heating. ACTA
Scientific Nutritional Health. 2018;2(6):2-11

11. Varela G, Ruiz-Roso B. Some effects of deep frying on dietary
fat intake. Nutr Rev. 1992 Sep;50(9):256-62.

12. Extra Virgin Olive Oil production and its role as a healthy
and sustainable food. Olive IQ Sustainability report. https://
olivewellnessinstitute.org/article/how-sustainable-is-extra-
virgin-olive-oil/. Accessed January 2023

13 Designations and definitions of olive oils. International Olive
Council. https://www.internationaloliveoil.org/olive-world/olive-
oil/. Sourced January 2023

14. Australia S. Australian Standards: Olive oils and olive pomace
oils. AS 5264-2011.

15. Boskou D. Olive Oil - Minor constituents and health. Boca
Raton, FL: CRC Press; 2009

16. Codex standard for olive oils and olive pomace oils- CODEX
STAN 33-1981. https://static.oliveoiltimes.com/library/codex-
alimentarius-olive-oil-standard.pdf. Sourced January 2023

17. Mariotti, M. Virgin olive oil: Definition. In The Extra-Virgin
Olive Oil Handbook; Peri, C., Ed.; John Wiley & Sons Ltd.:
Hoboken, NJ, USA, 2014; pp. 11-19

18 . Jimenez-Lopez, C,; et al Bioactive Compounds and Quality
of Extra Virgin Olive Oil. Foods 2020, 9, 1014. https://doi.
org/10.3390/foods9081014

19. Criado, M.N et al Effect of growing area on pigment and
phenolic fractions of virgin olive oils of the Arbequina variety in
Spain. JAOCS J. Am. Oil Chem. Soc. 2004, 81, 633.

20. https://olivewellnessinstitute.org/extra-virgin-olive-oil/
certifications/. Sourced January 2023

21. Kumar A, Sharma A, Upadhyaya KC. Vegetable Oil:
Nutritional and Industrial Perspective. Curr Genomics. 2016
Jun;17(3):230-40.

22. FSANZ Schedule 22 -Foods and classes of foods.
https://www.legislation.gov.au/Details/F2022L.01115

23. D. R. Kodali, “Trans Fats - Chemistry, occurrence, functional
need in foods and potential solutions,” in Trans fats alternatives,
USA, AOCS, 2006, p. 4

24. https://www.foodstandards.gov.au/consumer/nutrition/
transfat/Pages/default.aspx Sourced January 2023

25. Food Standards Australia New Zealand. Australian Food
Composition Database - Release 2.0. Canberra ACT, Food
Standards Australia New Zealand; 2022

26. https://olivewellnessinstitute.org/comparison/. Sourced
January 2023

27. https://www.medicalnewstoday.com/articles/canola.
Sourced January 2023

28. Elisabetta Lauretti, Domenico Pratico. Effect of canola oil
consumption on memory, synapse and neuropathology in the
triple transgenic mouse model of Alzheimer’s disease. Scientific
Reports, 2017; 7 (1)

29. Mboma J, et al. Effects of Cyclic Fatty Acid Monomers from
Heated Vegetable Oil on Markers of Inflammation and Oxidative
Stress in Male Wistar Rats. J Agric Food Chem. 2018 Jul
11;66(27):7172-7180.

30. Ramirez-Anaya Jdel P et al. Phenols and the antioxidant
capacity of Mediterranean vegetables prepared with extra virgin
olive oil using different domestic cooking techniques. Food
Chem. 2015 Dec 1;188:430-8.

31. Zong G, et al. Intake of individual saturated fatty acids
and risk of coronary heart disease in US men and women:
two prospective longitudinal cohort studies. BMJ. 2016 Nov
23;355:i5796.

32. Neelakantan N, Seah JYH, van Dam RM. The Effect of
Coconut Oil Consumption on Cardiovascular Risk Factors:
A Systematic Review and Meta-Analysis of Clinical Trials.
Circulation. 2020 Mar 10;141(10):803-814.

33. Saedi S, et al. How canola and sunflower oils affect lipid
profile and anthropometric parameters of participants with
dyslipidemia. Med J Islam Repub Iran. 2017 Jan 15;31:5.

34. Peng CY, et al. Effects of cooking method, cooking oil, and
food type on aldehyde emissions in cooking oil fumes. J Hazard
Mater. 2017 Feb 15;324(Pt B):160-167.

35. https://www.olimerca.com/. Sourced January 2023

36. Wilson NA, Villani A, Mantzioris E. Preferences for dietary
oils and fats in cooking and food preparation methods: a cross-
sectional analysis of Australian adults. Br J Nutr. 2022 Dec 2:1-11.

37. Spearpoint, Michael and Charlie Hopkin. Household cooking
oil use and its bearing on fire safety. Journal of Fire Sciences 39
(2021): 265 - 284.

38. James-Martin G, Baird DL, Hendrie GA. Strategies to

Reduce Consumption of Unhealthy Foods and Beverages:
Scenario Modeling to Estimate the Impact on the Australian
Population’s Energy and Nutrient Intakes. J Acad Nutr Diet. 2021
Aug;121(8):1463-1483.

39. Mary M. Flynn, Steven Reinert & Andrew R. Schiff. A Six-
Week Cooking Program of Plant-Based Recipes Improves Food
Security, Body Weight, and Food Purchases for Food Pantry
Clients, Journal of Hunger & Environmental Nutrition, 2013:

8:1, 73-84.

40. Opie R, Segal L, Jacka FN, et al. Assessing healthy diet
affordability in a cohort with major depressive disorder. J Publ
Health Epidemiol. 2015;7(5):159-69.

41. Flynn MM, Schiff AR. Economical Healthy Diets. Including
Lean Animal Protein Costs More Than Using Extra Virgin Olive
Oil. J Hunger Environ Nutr. 2012: 201;00:1-16.

42. Firestone D. Physical and Chemical Characteristics of Qils,
Fats, and Waxes. Washington D.C: AOCS Press; 1999.

43, Enig MG. Know Your Fats: The Complete Primer for
Understanding the Nutrition of Fats, Oils and Cholesterol:
Bethesda Press USA; 2013.

44, Massimo C, Lucio T, Jesus MA, et al. Extra virgin olive oil
and oleic acid. Nutricion Clinica y Dietética Hospitalaria.
2009;29:12-24.

45. Massaro M, et al. Direct vascular antiatherogenic effects
of oleic acid: a clue to the cardioprotective effects of the
Mediterranean diet. Cardiologia. 1999 Jun;44(6):507-13.

46. Schwingshackl L, Strasser B, Hoffmann G. Effects of
monounsaturated fatty acids on glycaemic control in patients
with abnormal glucose metabolism: a systematic review and
meta-analysis. Ann Nutr Metab. 2011 Oct;58(4):290-6.

47. Qian F, Korat AA, Malik V, Hu FB. Metabolic Effects of
Monounsaturated Fatty Acid-Enriched Diets Compared With
Carbohydrate or Polyunsaturated Fatty Acid-Enriched Diets in
Patients With Type 2 Diabetes: A Systematic Review and Meta-
analysis of Randomized Controlled Trials. Diabetes Care. 2016
Aug;39(8):1448-57.

48. Alonso A, Ruiz-Gutierrez V, Martinez-Gonzalez MA.
Monounsaturated fatty acids, olive oil and blood pressure:
epidemiological, clinical and experimental evidence. Public
Health Nutr. 2006 Apr;9(2):251-7.

49. Grundy SM. Monounsaturated fatty acids and cholesterol
metabolism: implications for dietary recommendations. J Nutr.
1989 Apr;119(4):529-33.

50. Rasmussen OW, et al. Effects on blood pressure, glucose, and
lipid levels of a high-monounsaturated fat diet compared with a
high-carbohydrate diet in NIDDM subjects. Diabetes Care. 1993
Dec;16(12):1565-71.

51. Tuck KL, Hayball PJ. Major phenolic compounds in olive
oil: metabolism and health effects. J Nutr Biochem. 2002
Nov;13(11):636-644.

52. Baiano A TC, Viggiani |, Nobile MAD. Effects of cultivars and
location on quality, phenolic content and antioxidant activity of
extra-virgin olive oils. J Am Oil Chem Soc 2013;90:103-111

53. Boskou D. Olive oil and olive oil bioactive constituents. 1st
edition. 2015. AOCS Press: lllinois.

54. Pedan, V et al. Characterization of Phenolic Compounds and
Their Contribution to Sensory Properties of Olive Oil. Molecules
2019, 24, 2401.

55. Santangelo, C et al. Anti-inflammatory Activity of Extra
Virgin Olive Oil Polyphenols: Which Role in the Prevention and
Treatment of Immune-Mediated Inflammatory Diseases? Endocr.
Metab. Immune Disord. Drug Targets 2018, 18, 36-50

56. Waterman E, Lockwood B. Active components and clinical
applications of olive oil. Altern Med Rev. 2007 Dec;12(4):331-42.

57. EFSA Panel on Dietetic Products, Nutrition And Allergies
(NDA). Scientific opinion on the substantiation of health claims
related to polyphenols in olive and protection of LDL particles
from oxidative damage, maintenance of normal blood HDL
cholesterol concentrations, maintenance of normal blood
pressure, anti-inflammatory properties, contributes to the upper
respiratory tract health. EFSA J. 2011, 9, 2033

58. Gawel R RD. The relationship between total phenol
concentration and the perceived style of extra virgin olive oil.
GRASAS Y ACEITES 2009;60:134-138

59. Bohn T. Dietary factors affecting polyphenol bioavailability.
Nutr Rev. 2014 Jul;72(7):429-52.

60. Health effects of the minor components of olive oil.
http://olivenoel.ingds.de/pdf/broschuerel.pdf
Sourced January 2023

61. U.S. Department of Agriculture and U.S. Department of Health
and Human Services. Dietary Guidelines for Americans, 2020-
2025. 9th Edition.

62. https://www.fao.org/nutrition/education/food-dietary-
guidelines/regions/countries/spain/en/. Sourced January 2023

63. National Health and Medical Research Council. Australian
dietary guidelines. Canberra: NHMRC; 2013

64. https://www.nhmrc.gov.au/health-advice/nutrition/
australian-dietary-guidelines-review/timeline[0]. Sourced
January 2023.

65. GBD 2017 Diet Collaborators. Health effects of dietary
risks in 195 countries, 1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet. 2019 May
11;393(10184):1958-1972.

66. GBD 2017 DALYs and HALE Collaborators. Global, regional,
and national disability-adjusted life-years (DALYs) for 359
diseases and injuries and healthy life expectancy (HALE) for
195 countries and territories, 1990-2017: a systematic analysis
for the Global Burden of Disease Study 2017. Lancet. 2018 Nov
10;392(10159):1859-1922.

67. Aguilera CM, et al. Sunflower oil does not protect against
LDL oxidation as virgin olive oil does in patients with peripheral
vascular disease. Clin Nutr. 2004 Aug;23(4):673-81.

68. Tao L. Oxidation of Polyunsaturated Fatty Acids and its
Impact on Food Quality and Human Health. Adv Food Technol
Nutr Sci Open J 2015; 1: 135-142.

69. Caramia, G. et al. Virgin olive oil in preventive medicine:
From legend to epigenetics. Eur. J. Lipid Sci. Technol. 2012, 114,
375-388.

70. Lépez-Miranda, Jet al. Olive oil and health: Summary of the Il
international conference on olive oil and health consensus report,
Jaén and Cérdoba (Spain) 2008. Nutr. Metab. Cardiovasc. Dis.
2010, 20, 284-294.

71. S&nchez-Villegas, A.; Sdnchez-Tainta, A. Virgin olive oil. In The
Prevention of Cardiovascular Disease through the Mediterranean
Diet; Academic Press: Cambridge, MA, USA, 2018; pp. 59-87.

72. Lombardo, L. et al. Broad-Spectrum Health Protection
of Extra Virgin Olive Oil Compounds, 1st ed.; Elsevier BV:
Amsterdam, The Netherlands, 2018; Volume 57, ISBN
9780444640574.

73. Roman GC, et al. Extra-virgin olive oil for potential
prevention of Alzheimer disease. Rev Neurol (Paris). 2019
Dec;175(10):705-723.

74. Herndez A, et al. Olive oil polyphenols enhance high-density
lipoprotein function in humans: a randomized controlled trial.
Arterioscler Thromb Vasc Biol. 2014 Sep;34(9):2115-9.

75. Herndez A, et al. Olive Oil Polyphenols Decrease LDL
Concentrations and LDL Atherogenicity in Men in a Randomized
Controlled Trial. J Nutr. 2015 Aug;145(8):1692-7.

76. Castarier O, et al. EUROLIVE Study Group. The effect of
olive oil polyphenols on antibodies against oxidized LDL. A
randomized clinical trial. Clin Nutr. 2011 Aug;30(4):490-3.

77. Castafer O, et al. Protection of LDL from oxidation by olive
oil polyphenols is associated with a downregulation of CD40-
ligand expression and its downstream products in vivo in
humans. Am J Clin Nutr. 2012 May;95(5):1238-44.

78. Moreno-Luna R, Munoz-Hernandez R, Miranda ML, et al. Olive
oil polyphenols decrease blood pressure and improve endothelial
function in young women with mild hypertension.

Am J Hypertens. 2012;25:1299-304.

79. Mayr HL, et al. Improvement in dietary inflammatory index
score after 6-month dietary intervention is associated with
reduction in interleukin-6 in patients with coronary heart disease:
The AUSMED heart trial. Nutr Res. 2018 Jul;55:108-121.

37



Extra Virgin Olive Oil Health and Nutrition Report | 2023

38

80. George ES, et al. A Mediterranean Diet Model in Australia:
Strategies for Translating the Traditional Mediterranean Diet into
a Multicultural Setting. Nutrients. 2018 Apr 9;10(4):465.

81. Itsiopoulos C, et al. Can the Mediterranean diet lower HbAlc
in type 2 diabetes? Results from a randomized cross-over study.
Nutr Metab Cardiovasc Dis. 2011 Sep;21(9):740-7.

82. Donat-Vargas, C., Lopez-Garcia, E., Banegas, J.R. et al. Only
virgin type of olive oil consumption reduces the risk of mortality.
Results from a Mediterranean population-based cohort. Eur J
Clin Nutr 77, 226-234 (2023).

83. Bendinelli, B et al. Fruit, vegetables, and olive oil and risk of
coronary heart disease in Italian women: The EPICOR Study. Am.
J. Clin. Nutr. 2011, 93, 275-283.

84. Romani, A et al. Health Effects of Phenolic Compounds
Found in Extra-Virgin Olive Oil, By-Products, and Leaf of Olea
europaea L. Nutrients 2019, 11, 1776.

85. Schwingshackl L, Hoffmann G. Monounsaturated fatty acids
and risk of cardiovascular disease: synopsis of the evidence
available from systematic reviews and meta-analyses. Nutrients.
2012 Dec 11;4(12):1989-2007.

86. Aguilera CM, et al. Sunflower oil does not protect against
LDL oxidation as virgin olive oil does in patients with peripheral
vascular disease. Clin Nutr. 2004 Aug;23(4):673-81.

87. Harper CR, Edwards MC, Jacobson TA. Flaxseed oil
supplementation does not affect plasma lipoprotein
concentration or particle size in human subjects. J Nutr. 2006
Nov;136(11):2844-8.

88. Buckland G, Gonzalez CA. The role of olive oil in disease
prevention: a focus on the recent epidemiological evidence from
cohort studies and dietary intervention trials. Br J Nutr. 2015
Apr;113 Suppl 2:594-101.

89. Estruch R, Ros E, Salas-Salvadd J, et al. Primary Prevention of
Cardiovascular Disease with a Mediterranean Diet Supplemented
with Extra-Virgin Olive Oil or Nuts. New England Journal of
Medicine 2018; 378: €34. 9

90. Martin-Peldez S, Covas MI, Fitd M, Ku?ar A, Pravst I.

Health effects of olive oil polyphenols: recent advances and
possibilities for the use of health claims. Mol Nutr Food Res. 2013
May;57(5):760-71.

91. Psaltopoulou T, et al. Olive oil, the Mediterranean diet,

and arterial blood pressure: the Greek European Prospective
Investigation into Cancer and Nutrition (EPIC) study. Am J Clin
Nutr. 2004 Oct;80(4):1012-8.

92. Bulotta S, et al. Beneficial effects of the olive oil phenolic
components oleuropein and hydroxytyrosol: focus on protection
against cardiovascular and metabolic diseases. J Transl Med.
2014 Aug 3;12:219.

93. Hohmann CD, et al. Effects of high phenolic olive oil on
cardiovascular risk factors: A systematic review and meta-
analysis. Phytomedicine. 2015 Jun 1;22(6):631-40.

94. George, E. S., et al. 2019. The effect of high-polyphenol extra
virgin olive oil on cardiovascular risk factors: A systematic review
and meta-analysis. Critical Reviews in Food Science and Nutrition
59 (17):2772-95.

95. Schwingshackl L, Hoffmann G. Monounsaturated fatty acids,
olive oil and health status: a systematic review and meta-analysis
of cohort studies. Lipids Health Dis. 2014 Oct 1;13:154.

96. Sarapis, K et al. The Effect of High Polyphenol Extra Virgin
Olive Oil on Blood Pressure and Arterial Stiffness in Healthy
Australian Adults: A Randomized, Controlled, Cross-Over
Study. Nutrients 2020, 12, 2272.

97. Martinez-Gonzalez MA, Dominguez LJ, Delgado-Rodriguez M.
Olive oil consumption and risk of CHD and/or stroke: a meta-
analysis of case-control, cohort and intervention studies. Br J
Nutr. 2014 Jul 28;112(2):248-59.

98. Samieri C, et al. Olive oil consumption, plasma oleic acid,
and stroke incidence: the Three-City Study. Neurology. 2011 Aug
2;77(5):418-25.

99. Mazzocchi A, et al.. The Secrets of the Mediterranean Diet.
Does [Only] Olive Oil Matter? Nutrients. 2019 Dec 3;11(12):2941.

100. Schwingshackl L, et al. Olive oil in the prevention and
management of type 2 diabetes mellitus: a systematic review
and meta-analysis of cohort studies and intervention trials. Nutr
Diabetes. 2017 Apr 10;7(4):e262.

101. Salas-Salvado J, et al. Prevention of diabetes with
Mediterranean diets: a subgroup analysis of a randomized trial.
Ann Intern Med 2014; 160:1e10.

102. Guasch-Ferré M, et al. Olive oil consumption and risk of type

2 diabetes in US women. Am J Clin Nutr. 2015 Aug;102(2):479-86.

103. Soriguer F, et al.. Olive oil has a beneficial effect on impaired
glucose regulation and other cardiometabolic risk factors.
Diabetes study. Eur J Clin Nutr 2013;67:911-6.

104. Bulld M, Lamuela-Raventds R, Salas-Salvadd J.
Mediterranean diet and oxidation: nuts and olive oil as
important sources of fat and antioxidants. Curr Top Med Chem.
2011;11(14):1797-810.

105. Rains JL, Jain SK. Oxidative stress, insulin signaling, and
diabetes. Free Radic Biol Med 2011; 50: 567-575

106 Covas M, et al. Olive oil and cardiovascular health. J
Cardiovasc Pharmacol 2009;54:477-82.

107. Covas MI, et al. The effect of polyphenols in olive oil on
heart disease risk factors: a randomized trial. Ann Intern Med
2006;145:333-41.

108. Bes-Rastrollo M, et al. Olive oil consumption and weight
change: the SUN prospective cohort study. Lipids 2006;
41:249e56.

109. Estruch R, et al. Effect of a high-fat Mediterranean diet on
bodyweight and waist circumference: a prespecified secondary
outcomes analysis of the PREDIMED randomised controlled trial.
Lancet Diabetes Endocrinol 2016;4:666e76.

110. Pérez-Martinez P, et al. Mediterranean diet rich in olive oil
and obesity, metabolic syndrome and diabetes mellitus. Curr
Pharm Des. 2011;17(8):769-77.

1. Zamora Zamora F, et al. Olive Oil and Body Weight.
Systematic Review and Meta-Analysis of Randomized Controlled
Trials. Rev Esp Salud Publica. 2018 Nov 21;92:e201811083.
Spanish.

12. Polley KR, et al. Metabolic responses to high-fat diets rich in
MUFA v. PUFA. Br J Nutr. 2018 Jul;120(1):13-22.

N3. Moussavi N, Gavino V, Receveur O. Is obesity related to the
type of dietary fatty acids? An ecological study. Public Health
Nutr. 2008 Nov;11(11):1149-55.

N4. Tripoli E, et al. The phenolic compounds of olive oil:
structure, biological activity and beneficial effects on human
health. Nutr Res Rev. 2005 Jun;18(1):98-112.

15. AlKhattaf NF, et al. Determining the correlation between
olive oil consumption, BMI, and waist circumference in the adult
Saudi population. J Taibah Univ Med Sci. 2020 Aug 21;15(5):380-
386.

16. Rodrigues A, Rosa L, Silveira E. PPARG2 Prol12Ala poly-
morphism influences body composition changes in severely
obese patients consuming extra virgin olive oil. Nutr Metab 2018;
15(52).

N7. Soriguer F, et al. Incidence of obesity is lower in persons who
consume olive oil. Eur J Clin Nutr. 2009 Nov;63(11):1371-4..

118. Klimova B, Novotn? M, Kuca K, Valis M. Effect Of An Extra-
Virgin Olive Oil Intake On The Delay Of Cognitive Decline: Role
Of Secoiridoid Oleuropein? Neuropsychiatr Dis Treat. 2019 Oct
29;15:3033-3040.

19. Psaltopoulou T, et al. Mediterranean diet, stroke, cognitive
impairment, and depression: a meta-analysis. Ann Neurol 2013;
74:580e91.

120. Martinez-Lapiscina EH, et al. Virgin olive oil supplementation
and long-term cognition: the PREDIMED-NAVARRA randomized,
trial. J Nutr Health Aging. 2013;17(6):544-52.

121. Tsolaki M, et al. A Randomized Clinical Trial of Greek High
Phenolic Early Harvest Extra Virgin Olive Oil in Mild Cognitive
Impairment: The MICOIL Pilot Study. J Alzheimers Dis.
2020;78(2):801-817.

122. Tzekaki EE, Tsolaki M, Geromichalos GD, Pantazaki ?A. Extra
Virgin Olive Oil consumption from Mild Cognitive Impairment
patients attenuates oxidative and nitrative stress reflecting

on the reduction of the PARP levels and DNA damage. Exp
Gerontol. 2021 Dec;156:111621.

123. Martinez-Lapiscina EH, et al. Mediterranean diet improves
cognition: the PREDIMED-NAVARRA randomised trial. J Neurol
Neurosurg Psychiatry. 2013 Dec;84(12):1318-25.

124. Berr C, et al. Olive oil and cognition: results from the three-
city study. Dement Geriatr Cogn Disord. 2009;28(4):357-64.

125. Pang KL, Chin KY. The Biological Activities of Oleocanthal
from a Molecular Perspective. Nutrients. 2018 May 6;10(5):570.

126. Ontario ML, et al. Potential prevention and treatment of
neurodegenerative disorders by olive polyphenols and hidrox.
Mech Ageing Dev. 2022;203:111637.

127. Ramirez A, Arbuckle MR. Synaptic Plasticity: The Role
of Learning and Unlearning in Addiction and Beyond. Biol
Psychiatry. 2016 Nov 1;80(9):e73-e75.

128. D’Andrea G, et al. Hydroxytyrosol stimulates neurogenesis
in aged dentate gyrus by enhancing stem and progenitor cell
proliferation and neuron survival. FASEB J. 2020 Mar;34(3):4512-
4526.

129. Angeloni C, Malaguti M, Barbalace MC, Hrelia S. Bioactivity
of Olive Oil Phenols in Neuroprotection. Int J Mol Sci. 2017 Oct
25;18(11):2230.

130. Pagliai G, Sofi F, Vannetti F, et al. Mediterranean diet, food
consumption and risk of late-life depression: The Mugello Study.
J Nutr Health Aging. 2018;22(5):569-574.

131. Vermeulen E, Stronks K, Visser M, et al. The association
between dietary patterns derived by reduced rank regression
and depressive symptoms over time: The Invecchiare in Chianti
(INCHIANTI) study. Br J Nutr. 2016;115(12):2145-2153.

132. Sdnchez-Villegas A, et al. Dietary fat intake and the risk of
depression: The SUN Project. PLoS One. 2011;6(1):e16268.

133. Perveen T, et al. Role of monoaminergic system in the
etiology of olive oil induced antidepressant and anxiolytic effects
in rats. ISRN Pharmacol. 2013;2013:615685.

134. Pitozzi V, Jacomelli M, Zaid M, et al. Effects of dietary
extra-virgin olive oil on behaviour and brain biochemical
parameters in ageing rats. Br J Nutr. 2010;103(11):1674-1683.

135. Foshati S, Ghanizadeh A, Akhlaghi M. Extra-Virgin Olive

Oil Improves Depression Symptoms Without Affecting Salivary
Cortisol and Brain-Derived Neurotrophic Factor in Patients With
Major Depression: A Double-Blind Randomized Controlled Trial. J
Acad Nutr Diet. 2022 Feb;122(2):284-297.el.

136. Godos J, et al. Dietary polyphenol intake and depression:
Results from the Mediterranean Healthy Eating, Lifestyle and
Aging (MEAL) Study. Molecules. 2018;23(5):999.

137. Lai JS, et al. Inflammation mediates the association between
fatty acid intake and depression in older men and women. Nutr
Res. 2016;36(3):234-245.

138. Ricciutelli M, et al. Olive oil polyphenols: A quantitative
method by high-performance liquid-chromatography-diode-
array detection for their determination and the assessment of the
related health claim. J Chromatogr A. 2017 Jan 20;1481:53-63.

139. Bayes J, Schloss J, Sibbritt D. Effects of Polyphenols in a
Mediterranean Diet on Symptoms of Depression: A Systematic
Literature Review. Adv Nutr. 2020 May 1;11(3):602-615.

140. Millman J, et al. Metabolically and immunologically beneficial
impact of extra virgin olive and flaxseed oils on composition of
gut microbiota in mice. Eur J Nutr. 2020 Sep;59(6):2411-2425.

141. Incani A, et al. Extra virgin olive oil phenolic extracts
counteract the pro-oxidant effect of dietary oxidized lipids in
human intestinal cells. Food Chem Toxicol. 2016 Apr;90:171-80.

142. Silva YP, Bernardi A, Frozza RL. The Role of Short-Chain
Fatty Acids From Gut Microbiota in Gut-Brain Communication.
Front Endocrinol (Lausanne). 2020 Jan 31;11:25.

143. Moorthy,M. et al. Prebiotic potential of polyphenols,

its effect on gut microbiota and anthropometric/clinical markers:
A systematic review of randomised controlled trials. Trends Food
Sci. Technol. 2020, 99, 634-649

144. Millman JF, et al. Extra-virgin olive oil and the gut-brain
axis: influence on gut microbiota, mucosal immunity, and
cardiometabolic and cognitive health. Nutr Rev. 2021 Nov
10;79(12):1362-1374.

145. Martinez N, Prieto |, Hidalgo M, et al. Refined versus extra
virgin olive oil high-fat diet impact on intestinal microbiota

of mice and its relation to different physio- logical variables.
Microorganisms. 2019;7:61.

146. De Filippis F, et al. High-level adherence to a Mediterranean
diet beneficially impacts the gut microbiota and associated
metabolome. Gut. 2016 Nov;65(11):1812-1821.

147. Garcia-Mantrana |, et al. Shifts on Gut Microbiota Associated
to Mediterranean Diet Adherence and Specific Dietary Intakes on
General Adult Population. Front Microbiol. 2018 May 7;9:890.

148. Ghosh TS, et al. Mediterranean diet intervention alters the
gut microbiome in older people reducing frailty and improving
health status: the NU-AGE 1-year dietary intervention across five
European countries. Gut. 2020 Jul;69(7):1218-1228.

149. Cortez-Ribeiro, A. C. et al. Olive oil consumption confers
protective effects on maternal-fetal outcomes: a systematic
review of the evidence. Nutrition Research. 2022.doi: https://
doi.org/10.1016/j.nutres.2022.12.013.

150. Castro-Rodriguez JA, et al. Olive oil during pregnancy is
associated with reduced wheezing during the first year of life of
the offspring. Pediatr Pulmonol. 2010 Apr;45(4):395-402.

151. Anallely Lépez-Yerena, et al. Nutrition during pregnancy and
lactation: New evidence for the vertical transmission of extra
virgin olive oil phenolic compounds in rats, Food Chemistry,
Volume 391, 2022, 133211

152. Aparicio-Soto M, et al. Extra virgin olive oil: a key functional
food for prevention of immune-inflammatory diseases. Food
Funct. 2016 Nov 9;7(11):4492-4505.

153. Muscogiuri G, Palomba S, Lagana AS, Orio F. Current Insights
Into Inositol Isoforms, Mediterranean and Ketogenic Diets for
Polycystic Ovary Syndrome: From Bench to Bedside. Curr Pharm
Des. 2016;22(36):5554-5557.

154. Saez Lancellotti TE, et al. Semen quality and sperm function
loss by hypercholesterolemic diet was recovered by addition of
olive oil to diet in rabbit. PLoS One. 2013;8(1):€52386.

155. Ricci E, et al. Mediterranean diet and the risk of poor semen
quality: cross-sectional analysis of men referring to an Italian
Fertility Clinic. Andrology. 2019 Mar;7(2):156-162.

156. Vujkovic M, et al. The preconception Mediterranean

dietary pattern in couples undergoing in vitro fertilization/
intracytoplasmic sperm injection treatment increases the chance
of pregnancy. Fertil Steril. 2010 Nov;94(6):2096-101.

157. Dimitrios Karayiannis, et al, Adherence to the Mediterranean
diet and IVF success rate among non-obese women attempting
fertility, Human Reproduction, Volume 33, Issue 3, March 2018,
Pages 494-502,

158. Reboredo-Rodriguez,P.; et al. Characterization of phenolic
extracts from Brava extra virgin olive oils and their cytotoxic
effects on MCF-7 breast cancer cells. Food Chem. Toxicol. 2018,
19, 73-85.

159. Casaburi |, et al. Potential of olive oil phenols as
chemopreventive and therapeutic agents against cancer: a
review of in vitro studies. Mol Nutr Food Res 2013;57:71e83.

160. Pelucchi C, et al. Olive oil and cancer risk: an update
of epidemiological findings through 2010. Curr Pharm Des.
2011;17(8):805-12.

39



Extra Virgin Olive Oil Health and Nutrition Report | 2023

40

161. Dinu M, Pagliai G, Casini A, Sofi F. Mediterranean diet and
multiple health outcomes: an umbrella review of meta-analyses
of observational studies and randomised trials. Eur J Clin Nutr.
2018 Jan;72(1):30-43.

162. Psaltopoulou T, et al. Olive oil intake is inversely related to

cancer prevalence: a systematic review and a meta-analysis of

13,800 patients and 23,340 controls in 19 observational studies.
Lipids Health Dis. 2011 Jul 30;10:127 .

163. Markellos C, et al. Olive oil intake and cancer risk: A
systematic review and meta-analysis. PLoS One. 2022 Jan
1;17(1):e0261649.

164. Toledo E, et al Mediterranean Diet and Invasive Breast
Cancer Risk Among Women at High Cardiovascular Risk in the
PREDIMED Trial: A Randomized Clinical Trial. JAMA Intern Med.
2015 Nov;175(11):1752-1760.

165. Le Gendre, Onica & Breslin, Paul & Foster, David. (2015).
(-)-Oleocanthal rapidly and selectively induces cancer cell death
via lysosomal membrane permeabilization (LMP). Molecular &
Cellular Oncology. 2. 00-00.

166. Fogli, S.; \et al. Cytotoxic Activity of Oleocanthal Isolated
from Virgin Olive Oil on Human Melanoma Cells. Nutr. Cancer
2016, 68, 873-877.

167. Newmark HL. Squalene, olive oil, and cancer risk. Review and
hypothesis. Ann N 'Y Acad Sci. 1999;889:193-203.

168. Parkinson, L.; Keast, R. Oleocanthal, a phenolic derived from
virgin olive oil: A review of the beneficial effects on inflammatory
disease. Int. J. Mol. Sci. 2014, 15, 12323-12334.

169. Garcia-Martinez, Oet al. Phenolic Compounds in Extra Virgin
Olive Oil Stimulate Human Osteoblastic Cell Proliferation. PLoS
ONE 2016, 11, e0150045.

170. Santiago-Mora R, et al. Oleuropein enhances
osteoblastogenesis and inhibits adipogenesis: the effect
on differentiation in stem cells derived from bone marrow.
Osteoporos Int. 2011 Feb;22(2):675-84.

171. Garcia-Martinez O, et al. The effect of olive oil on
osteoporosis prevention. Int J Food Sci Nutr. 2014
Nov;65(7):834-40.

172. Garcia-Gavilan JF, et al. Extra virgin olive oil consumption
reduces the risk of osteoporotic fractures in the PREDIMED trial.
Clin Nutr. 2018 Feb;37(1):329-335.

173. Fernandez-Real JM, et al. A Mediterranean diet enriched
with olive oil is associated with higher serum total osteocalcin
levels in elderly men at high cardiovascular risk. J Clin Endocrinol
Metab. 2012 Oct;97(10):3792-8.

174. Liu H, et al. Olive oil in the prevention and treatment of
osteoporosis after artificial menopause. Clin Interv Aging. 2014
Dec 2;9:2087-95. .

175. Nieva-Echevarria B, Goicoechea E, Manzanos M et al. The
influence of frying technique, cooking oil and fish species on the
changes occurring in fish lipids and oil during shallow-frying,
studied by TH NMR. Food Research International. 2016; 84:150-
159

176. Ramirez-Anaya Jdel P, et al Phenols and the antioxidant
capacity of Mediterranean vegetables prepared with extra virgin
olive oil using different domestic cooking techniques. Food
Chem. 2015 Dec 1;188:430-8.

177. Moreno DA, Lopez-Berenguer C, Garcia-Viguera C. Effects
of stir-fry cooking with different edible oils on the phytochemical
composition of broccoli. J Food Sci. 2007 Jan;72(1):S064-8.

178. S. Tulipani, M. et al. Oil matrix effects on plasma
exposure and urinary excretion of phenolic compounds
from tomato sauces: Evidence from a human pilot study.
Food Chemistry, 130 (3) (2012), pp. 581-590, 10.1016/j.
foodchem.2011.07.078

179. I. Medina, M.T. Satué-Gracia, J.B. German, E.N. Frankel.
Comparison of natural polyphenol antioxidants from extra
virgin olive oil with synthetic antioxidants in tuna lipids
during thermal oxidation. Journal of Agricultural and Food
Chemistry, 47 (12) (1999), pp. 4873-4879, 10.1021/jf990188+

180. D. Ansorena, A. Guembe, T. Mendizabal, |. Astiasaran.
Effect of fish and oil nature on frying process and nutritional
product quality. Journal of Food Science, 75 (2) (2010),

pp. H62-H67, 10.1111/j.1750-3841.2009.01472.x

181. Akil E, Castelo-Branco VN, Costa AMM, et al. Oxidative
stability and changes in chemical composition of extra virgin
olive oils after short-term deep-frying of french fries. Journal of
the American Oil Chemists’ Society 2015; 92: 409-421.

182. Nieva-Echevarria B, Goicoechea E, Manzanos MJ, et al. The
influence of frying technique, cooking oil and fish species on the
changes occurring in fish lipids and oil during shallow-frying,
studied by 1H NMR. Food Research International 2016; 84: 150-
159.

183. Papastergiadis A, Fatouh A, Shrestha K, et al. Investigation
of the formation of (E)-2-butenal in oils and foods during frying.
Food research international 2014; 62: 43-49.

184. AOCS, Official methods and recommended practices of the
31. American Oil Chemist Society. 6th Edition, (2012).

185. Cui Y, Hao P, Liu B, Meng X. Effect of traditional Chinese
cooking methods on fatty acid profiles of vegetable oils. Food
Chem. 2017 Oct 15;233:77-84.

186. Santos CSP, Molina-Garcia L, Cunha SC, Casal S. Fried
potatoes: Impact of prolonged frying in monounsaturated oils.
Food Chem. 2018 Mar 15;243:192-201.

187. Akil E, Castelo-Branco VN, Costa AMM, et al. Oxidative
stability and changes in chemical composition of extra virgin
olive oils after short-term deep-frying of french fries. Journal of
the American Oil Chemists’ Society 2015; 92: 409-421.

188. Casal S, Malheiro R, Sendas A, Oliveira BP, Pereira JA. Olive
oil stability under deep-frying conditions. Food Chem Toxicol.
2010 Oct;48(10):2972-9.

189. Allouche Y, Jiménez A, Gaforio JJ, Uceda M, Beltran G. How
heating affects extra virgin olive oil quality indexes and chemical
composition. J Agric Food Chem. 2007 Nov 14;55(23):9646-54.

190. Ramirez-Anaya JP, Samaniego-Sanchez C, Castafieda-
Saucedo M, et al. Phenols and the antioxidant capacity of
Mediterranean vegetables prepared with extra virgin olive
oil using different domestic cooking techniques. Food
chemistry 2015; 188: 430-438

191. Dmitriy Matveychuk et al. Reactive Aldehydes and
Neurodegenerative Disorders, Klinik Psikofarmakoloji Bllteni-
Bulletin of Clinical Psychopharmacology. 2011, 21:4, 277-288

192. Pizzimenti S, et al Interaction of aldehydes derived from
lipid peroxidation and membrane proteins. Front Physiol. 2013
Sep 4;4:242.

193. Cruz-Haces M, Tang J, Acosta G, Fernandez J, Shi R.
Pathological correlations between traumatic brain injury and
chronic neurodegenerative diseases. Transl Neurodegener. 2017
Jul 11;6:20.

194. https://www.oliveoilsource.com/page/conversion-chart.
Sourced January 2023.

195. https://www.oliveoiltimes.com/world/how-to-store-extra-
virgin-olive-oil-at-home/99064. Sourced January 2023

196. Connor DJ; Fereres E (2004). The physiology of adaptation
and yield expression. In Olive. Horticulture Reviews vol 31.

197. FAO Chapter 6 - ETc - Single crop coefficient (Kc). Crop
evapotranspiration - Guidelines for computing crop water
requirements - FAO Irrigation and drainage paper 56. 1998.
Rome, Italy

198. Otero, P. et al. Applications of by-products from the olive oil
processing: Revalorization strategies based on target molecules
and green extraction technologies. Trends in Food Science &
Technology. 2021. 10.1016/].tifs.2021.09.007.

199. Sofo, A. et al. Net CO2 storage in Mediterranean olive and
peach orchards. Scientia Horticulturae 107 (2005) 17-24

200. Sofo, A. et al. Can olive growing mitigate the greenhouse
effect? A study of carbon cycle from atmosphere to olive tree
products. Proceedings of the International Symposium “The
Olive Tree and the Environment”. 2003. Chania, Greece.

201. Lopez Bellido, L. et al. Balance y huella de carbono del olivar.

Suplemento de Vida Rural. March 2014. No 375

202. International Olive Council. Carbon Balance of Olive
Growing in the World. International Symposium Fats and Oils.
2020. Sydney, Australia.

203. Figuerola, P. and Luna Toledo, E. Intercambio de diéxido
de carbono y eficiencia del uso del agua sobre un cultivo de
olivo. Asociacion Argentina de Agrometeorologia. 2016. La Rioja,
Argentina.

204. Villalobos, F. et al. Carbon exchange and water use
efficiency of a growing, irrigated olive orchard. Environmental
and Experimental Botany 63(1-3):168-177. May 2008

Olive Wellness Institute
Contact Us
info@olivewellnessinstitute.org

[I] facebook.com/olivewellnessinstitute
instagram.com/olive_wellness_institute

205. Nieto, O. et al. Long-Term Effects of Residue Management
on Soil Fertility in Mediterranean Olive Grove: Simulating Carbon
Sequestration with RothC Model. Principles, Application and
Assessment in Soil Science. December 2011

206. Fernandez-Lobato L, Garcia-Ruiz R, Jurado F, Vera D. Life
cycle assessment, C footprint and carbon balance of virgin olive
oils production from traditional and intensive olive groves in
southern Spain. J Environ Manage. 2021 Sep 1;293:112951.

207. Jannick H. Schmidt,. Life cycle assessment of five vegetable
oils, Journal of Cleaner Production. Volume 87, 2015, Pages 130-
138,

208. Munoz, |. et al. Comparative life cycle assessment of five
different vegetable oils. 2.0 LCA Consultants for high quality
decision support. 2016

209. Willet, W. et al. Food in the Anthropocene: the EAT-Lancet
Commission on healthy diets from sustainable food[0O] systems.
Lancet 2019; 393: 447-92

210. Rudd-Vanegas S., Kouris-Blazos A., Singh M.F,, Flood V.M.
Evolution of Mediterranean diets and cuisine: concepts and
definitions. Asia Pac J Clin Nutr. 2017;26(5):749-63.

in linkedin.com/company/olive-wellness-institute

This report has been written for health professional educational purposes only and should not
be considered medical advice. Please see your health care provider for individualised medical

advice if required.

This project has been funded by Hort Innovation, using

Hort OLIVE
Innovation FUND

Strategic levy investment

the olive research and development levy and contributions
from the Australian Government. Hort Innovation is the
grower-owned, not-for-profit research and development
corporation for Australian horticulture.

© Olive Wellness Institute 2023





