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OLIVE OIL 101.:

Three Basic Issues

1. Cultivation of Olives for Olive Oils
2. The Production of Olive Oils

3. Olive Oil Standards




1. Cultivation of Olives for Olive Oil

A. Basic Facts

. Grown primarily in Mediterranean countries, but also North
and South America, China, South Africa, Japan

. Requires climate that has cool or cold winters (but not
sustained freezing)

. Drought resistant, though fruit production depends on water

. Approximately 1,000 varieties
. World’s largest permanent crop




1. Cultivation of Olives for Olive Oil

B. Three Cultivation Methods

Traditional (50-100 trees/acre)
High Density (150-300 trees/acre)
Super High-Density (500-900 trees/acre)




https://www.youtube.com/wat
ch?v=0rwi0ZwUAvo&t=13s



https://www.youtube.com/watch?v=Orwi0ZwUAvo&t=13s

2. Production of Olive Oils
A. Modern Techniques Vastly Improve Quality

. Enclosed steel crushers and malaxers replace mill stones
. Hemp mats are eliminated altogether
. Screw presses replaced by “centrifugal presses”




https://www.youtube.com/wat
ch?v=0rwi0ZwUAvo&t=13s



https://www.youtube.com/watch?v=Orwi0ZwUAvo&t=13s

2. Production of Olive Oils

B.

“First Cold Pressed”: Statement of Three White Lies

#1. With EVOO, there is never a second pressing, so “first”
is redundant.

#2. All olive oil production is done without chemicals or
high heat. Temperature is controlled at below 80°F--
not hot, but also not “cold.”

#3. Not “pressed" in traditional sense anymore:
screw presses replaced by “centrifugal presses.”




3. Standards for Olive Oils

A. International Olive Council, Codex, USDA, States

. The International Olive Council (I0OC) is a U.N.-chartered organization
whose members are countries

. IOC chemistry experts sets standards to define what can be labeled and
sold as olive oil, and which oils can be called extra virgin.

. Countries around the world and the Codex Alimentarius base their olive
oil standards on the I0C standards.

. USDA adopted voluntary standards based on the IOC standards.

. Four U.S. states have mandatory olive oil standards (California, New York,
Connecticut and Oregon.)

. Olive oil industry recently petitioned FDA to create mandatory national

standards




https://www.youtube.com/wat
ch?v=0rwi0ZwUAvo&t=13s



https://www.youtube.com/watch?v=Orwi0ZwUAvo&t=13s

3. Standards for Olive Oils

B. What Does “Extra Virgin” Really Mean

. To qualify as “extra virgin” an olive oil must:
. Be unrefined (no processing other than filtration)
. Meet strict chemical quality parameters
. Be free of sensory defects as determined by expert taste panels.
. The term “extra” means “special.” It does NOT mean the oil is more virgin

than other virgin olive oils.

. As with wines, in the extra virgin olive oil category you will find good, better
and best qualities.




3. Standards for Olive Oils

C. What'’s with the blue glass?

Among the many biases that can affect an olive oil taste panel is “color.” There is a
natural bias towards thinking that dark green is good and yellow is bad, when in fact

color has nothing to do with the flavor or aromas of the oil. The blue (or red) glass
neutralizes the color of the oil to the taster.




3. Standards for Olive Oils

D.

What Happens to Oils that Don’t Meet the
Standards for Extra Virgin Olive QOil?

“Virgin” olive oil (e.g., minor taste defects) is often sold in other countries
labeled simply as “virgin,” and it is excellent for cooking. Not common in the

U.S., however.

If the defects are major, the oil is refined, an industrial process that removes
flavor and color defects to create a neutral oil. Under olive oil standards,
the process must preserve the natural healthy fatty acid profile of olive oils.

All the most commonly used cooking oils in the U.S. are refined: canola, corn,
soybean, grapeseed, sunflower, and the vast majority of avocado oil.




https://www.youtube.com/wat
ch?v=0rwi0ZwUAvo&t=13s



https://www.youtube.com/watch?v=Orwi0ZwUAvo&t=13s

3. Standards for Olive Oils

E.

Harvest Dates and Best-Before Dates

No U.S. standards require “harvest dates” or “best-before” dates.

Harvest dates can be confusing. Large companies may blend oils from multiple
dates in the same harvest, or even a different harvest, including oils from
northern and southern hemispheres. Just putting the year and not the month
can mean a swing of more than several months.




3. Standards for Olive Oils

F.

Harvest Dates and Best-Before Dates

That said, “harvest date” is good information if it is provided in a clear fashion. For
instance, if you are buying a “best quality” extra virgin olive oil for dipping or

condiment use, the most recent harvest date is more important than if you are
buying EVOO for everyday cooking.

A best-before date is always important. 10C recommends olive oils include a “best-
before” date of no more than 2 years from bottling and include a label statement

to protect the oil from heat, light and oxygen. NAOOA members have voluntarily
agreed to follow that guideline.







Thank You!

Joseph R. Profaci
Executive Director
North American Olive Oil Assn.

jrprofaci@naooa.org
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Extra Virgin Olive Oil (EVOO)

—
—

Traditional food product with years of history

Mediterranean diet

Distinguished by its high content of nutritional and
antioxidant compounds compared to other vegetable
Extra Virgin Olive Oil (EVOO) oils




EVOO composition

—
—

Major fraction Minor fraction

Triglycerides 2—5 OA)
95-98(%) Phenolic compounds

Monounsaturated fatty acids Triterpenic compounds
55'83% Tocopherols
Hydrocarbons
Pigments
Oleic acid (chlorophylls and carotenoids)

Sterols



EVOO claims

—
—

According to MUFA’s levels

x*
. efsa- According to polyphenols levels

European Food Safety Authority



Health-promoting properties of EVOO
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Cooking with EVOO

—
—

EVOO serves as heat transfer medium
EVOO is transformed due to temperature and oxygen
Both major and minor fraction change

EVOO interacts with food



Methodology

—
—

30 min 15 min
120 eC 170 eC
60 min 30 min

' liquid-liquid 3

extraction

Lozano-Castelldn J, et al. Antioxidants (2020)



Results
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Results

Olive oil polyphenols contribute to the protection of blood lipids
from oxidative stress

> 250 mg/kg of hydroxytyrosol and its derivatives (e.g. oleuropein complex and tyrosol)

120 °C




Cooking with EVOO

—
—

During the cooking process, the content of polyphenols
decrease by 40% to 1202C and by 75% at 1702C, compared
to the levels of antioxidants in raw oil (860 mg/Kg).

Nevertheless, the levels of antioxidants keep fulfilling the

parameters stated as healthy by the European Union.

Lozano-Castelldn J, et al. Antioxidants (2020)



Processing and matrix affect of polyphenols
e ————————————————————————————C
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Tomato sauce elaboration

—
—

) ) )
TOMATO LISO WASHING BREAKING COOKING (99°C)
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>
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Phenolic Composition Tomato and Sauces
P e i

Compound

Coumaric hexose 1
Protocatechuic

Caffeic hexose 1

Coumaric hexose 2
3-Caffeoylquinic acid

Ferulic hexose

Caffeic hexose 2
Homovanillic hexose 1
Homovanillic hexose 2
5-Caffeoylquinic acid

Coumaric hexose 3
Caffeic acid
4-Caffeoylquinic acid
3-Hydroxybenzoic acid

Rutin

Naringenin chalcone
Ferulic acid
Dicaffeoylquinic acid
Apigenin-7-glucoside
Naringenin-O-hexoside
Tricaffeoylquinic acid
p-Coumaric acid

Naringenin

TOMATO SAUCE TS+OIL
ng/g FW ng/g FW
29,7+2,5 20,2 +2,1
137,419,3 77,4+8,5
1545,5+175,5 1088,4 + 55,0
51,7+4,1 53,6 £6,7
189,51+ 12,2 298,2 + 14,8
822,3+12,1 832,6 £ 8,0
722,5 + 49,8 675,8 £+ 19,8
6985,3 +445,0 8312,9 +524,1
738,7 £ 43,0 923,6 £ 55,3
899,1 + 39,9 704,6 £ 78,9
3742+ 6,6 380,3+8,6
498,6 + 18,7 527,7 + 16,9
533,8 £ 38,6 542,7+12,4
13,3+ 1,0 1,610,2
3849,9 £ 74,7 3628,5 + 63,9
207,5+ 14,0 2235+1,1
n.d. n.d.
48,0+0,3 50,0+ 0,5
97,9+2,3 88,7+11,0
60,0 9,0 71,0+ 6,6
65,3+5,7 63,1+1,7
26,8+3,0 12,4+16
3349,3 £ 38,7 3746,8 £ 102,2




Foods without phenolics

—
—



Processing and matrix affect experiment
—
—
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Gender and interindividual differences

—

Naringenin Glucuronide

1600

1400 I+ GENDER AND INTERINDIVIDUAL
. DIFFERENCES
§1°°° = Tomato ON PLASMA POLYPHENOLS
E_ 800 ] OF
§ 600 [ @ ROOE

400 i

200 b b

0 _
Men Women Total

1200 +

1000 -
E 800 -
_g B Tomato
£ 600 -
x OF
S 400 - } ROOE

200 -

O,J

Naringenin glucuronide Ferulic glucuronide acid



Naringenin glucuronide results
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Changes of Circulating Inflammatory Markers

—
—

m RT
m T-WOO
OT-ROO

Valderas-Martinez et al. Nutrients. 2016 Mar 16,8(3):170.



Oil/water phase distribution

oil phase

water phase

Rinaldi J, et al. Molecules. (2019)



More complex food?

MORE

COMPLEX

FOOD?

The sofrito is a typical technique of lightly frying onion
and garlic in EVOO.

Is an ingredient used to prepare many Mediterranean
dishes and recipes.

The tomato sofrito sauce has been reported to contain
40 different phenolic compounds and a high content of
carotenoids.

Sofrito

A Mediterranean sauce



Bioactive compounds in the Mediterranean sofrito
-,

Influenced by

/ ingredients such as:

EVOO
‘L Sunflower ol

Onion



Home cooking sofritos

—
—

Treatment Olive Oil Onion Garlic Time

1 5% 20 % 2% 30 min

2 10 % 20 % 2% 30 min

. . 3 5% 40 % 2% 30 min
Factorial design y 0% a0% 2% 30min
5 5% 20 % 4% 30 min

6 10 % 20 % 4% 30 min

Full factorial design 2% 7 5 % 40 % 4% 30 min

. 8 10 % 40 % 4% 30 min

Performed independently 9 : %° 20 / 5 / 0 min
Trip|icate 10 10 % 20 % 2% 60 min

, 11 5% 40 % 2% 60 min
Randomized 12 10 % 40 % 2 % 60 min
48 expenments 13 5% 20% 4% 60 min
o 14 10 % 20 % 4% 60 min

Better reproducibility 15 59 40 % 49 60 min

16 10 % 40 % 4% 60 min

Estimate pure error and lack of fit
Table 1. Experimental level of the factors used in the Full
Factorial Design (FDD).

Rinaldi J, et al. Food Res. Int. (2017)



Synergism effect

Lycopene

Isomerization Synergism Effect

-

-—)

Rinaldi J, et al. Food Res. Int. (2017)



Sofrito and Vascular Function

—
—

Tomato-based sofrito

8 weeks administration
Obese Zucker rats

Rodriguez-Rodriguez R, et al. Mol. Nutr. Food Res. (2017)



Sofrito and body weight

—
—

I S S N NN

Body weight (g) 383.6 + 28.7 378.4 + 20.7 518.3 + 49.6* 517.3 + 46.1*
Food intake .\
(g/day/rat) 20.00+3 23.61 +4.43 28.64 + 5.32* 34.44 + 3.39

Caloric intake (Kcal) 61.99 £ 11.50 73.71 + 13.80 88.79 + 16.50* 107.55 + 10.57+#

Rodriguez-Rodriguez R, et al. Mol. Nutr. Food Res. (2017)



Effect of sofrito on healthy volunteers

—
—

Hurtado-Barroso S, et al. Nutrients (2019)



Take home message +
—
—

* The presence of EVOO enhances the bioavailability
of bioactive compounds in foods (tomato sauce,
tomato sofrito sauce).

* The tomato sofrito sauce made with EVOO has
shown the ability to improve the vascular function
and weight in animal models, and to decrease
inflammatory status in healthy individuals.



Take home message

—
—

 Minor compounds are transferred to food enriching
it and diminishing its oxidation.

* Phytochemicals migrate to EVOO, increasing its
bioavailability and stability.

* Phenolic compounds prevent formation of
undesired compounds as acrylamide.

Lozano-Castellén, 2022 Trends in Food Science & Technology






Polyphenol_Research Polyphenol Research Group

www.polyphenolresearch.com @PolyphenolR

Thank you

lamuela@ub.edu
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