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1. Introduction
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components
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• Phenolic compounds
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4. Factors contributing to explain phenolic differences in VOO and EVOO

5. Description of the main factors identified to enhance phenolic content

6. Conclusions
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Nutritional information of olive oil

Extra-virgin olive oil Refined sunflower oil
High-oleic refined

sunflower oil



Components

Major

aprox. 98%

Minor

aprox. 2%
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Phenolic content



Phenolic content

This health claim can be only used for those olive oils with a mínimum 

content of 5 mg of hydroxytyrosol and its derivatives (derivatives of 

oleuropein and tirosol) per 20 g of olive oil.

250 mg/kg of oil

Hydroxytyrosol

Tyrosol

Oleocanthal

Oleacein

Oleuropein aglycon

Ligustroside aglycon

Secoiridoids



2017/2018 season
Number of analyzed samples = 1242 samples

COMPOUND MINIMUM MAXIMUM AVERAGE

STANDARD 

DEVIATION

Hydroxytyrosol 0,0 22,2 1,7 1,8

Tyrosol 0,0 6,0 0,9 1,0

Oleacein 0,0 1830 304 211

Oleocanthal 0,0 270 55,6 46,8

Oleuropein aglycon 0,0 895 219 131

Oleomissional 0,0 367 45,5 46,6

Ligustrosido aglycon 0,0 511 85,5 72,0

Oleokoronal 0,0 637 89,1 83,4

Hydroxytyrosol derivatives 7,0 2968 570 312

Tyrosol derivatives 2,0 1166 230 164

Total phenolic content 13,0 3734 800 425

Intake mg/20 g  of oil 0,3 74,7 16,0 8,5



Factors influencing phenolic content of EVOO

Phenolic composition

Genotype Agronomic factors Technical factors Storage and 

preservation
Cultivar

Interaction with

other factors

Ripening index

Irrigation

Fruit quality

Malaxation

Centrifugation

Vacuum

Filtration

Time

Inertization

Packaging



Decalogue for the production of EVOO with high

phenolic content

1. Prioritize the production of EVOO

95% out of 1242 samples analyzed during last season: > 5,0 mg/20 g of EVOO

75% out of 1242 samples analyzed during last season: > 10,0 mg/20 g of EVOO

• EVOO production: Warranty to produce healthy EVOO.

• Anomalies reduce antioxidant content.

• Climatology during collection period.

• Protection against pests and diseases. 

• Optimum collection moment associated to the suited ripening stage.

• Maximum hygiene.

Factors influencing phenolic content of EVOO



Cultivar

2. The cultivar is one of the most determining factors to explain the

variability of phenolic composition of olive oil.

• Genetic predisposition of cultivars to provide olive oil with a particular 

phenolic profile. 

• Any cultivar can provide EVOO with a phenolic content above the level

indicated in the EU432/2012 Regulation. 

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high

phenolic content



Influence of the genotype

Arbequina

Picual



G1: High cotent in aglycon forms

G2: High content in

Oleocanthal/oleacein

G3: High content in flavonoids

G4: Not highlighting

Influence of the genotype



Cultivar

3. Multivarietal oils tend to provide balanced phenolic profiles with high 

probability to be qualified with the health claim

• This aspect especially reinforces those areas based on traditional

cultivation system with wide cultivars contribution.

Compound Min Max Average SD

Total phenolic content 13,0 3734 800 425

Intake mg/20 g of oil 0,3 74,7 16,0 8,5

Compound Min Max Average SD

Total phenolic content 479 2020 1065 443

Intake mg/20 g of oil 9,6 40,4 21,3 8,8

All samples

Region Sierra de Cádiz

Factors influencing phenolic content of EVOO
Decalogue for the production of EVOO with high

phenolic content



Geography

4. The altitude above sea level also constitute a parameter with influence on the

phenolic concentration. Olive oil produced from fruits collected in geographical areas 

cultivated above 400 m above the sea level generally contain higher phenolic 

concentration tan those areas located at lower altitude.

2: 200 - 300 m a.s.l.

3: 300 - 400 m a.s.l.

4: 400 - 480 m a.s.l.

5: 480 - 600 m a.s.l.

6: 600 - 695 m a.s.l.

7: 695 - 770 m a.s.l.

8: >770 m a.s.l.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high

phenolic content



Agronomic practices

5. Irrigation is an agronomic factor with high incidence on the phenolic

concentration.  This practice reduces significantly the phenolic content of 

VOO and EVOO.

Hydric stress for a period before collection of fruits.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high

phenolic content

No irrigation

Irrigation



Agronomic practices

6. Fruit ripening plays an essential role on the phenolic concentration of 

EVOO. The period in which the máximum concentration of phenolic

compounds is achieved is relatively wide.

• Early EVOOs are not always providing high phenolic concentration.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high

phenolic content



N Date of collection

G1 92 21/09 a 07/11

G2 95 08/11 a 26/11

G3 147 27/11 a 10/12

G4 106 11/12 a 27/12

G5 89 28/12 a 16/01

G6 129 17/01 a 31/01

G7 140 01/02 a 16/02

G8 118 17/02 a 26/03

Collection date

m
g

m
g

/k
g

m
g

/k
g

Optimum

period

Influence of ripening

Collection date Collection date



At the olive mill

7. The two-phase extraction system clearly enhances the phenolic

concentration as compared to the three-phase system.

• Phenolic compounds are fractioned between the aqueous phase and 

the oil.

• The fractionation coefficient is enhanced with the added water.

• Special emphasis should be paid to centrifugation: a unsuited

addition of wáter can reduce substantitally the quality of the product.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with

high phenolic content



Influence of centrifugation

Arbequina

Picual

Centrifuge 1

Centrifuge 3
Wet pomace

Centrifuge 2

Final oil

Centrifuge 2
Centrifuge 1

Centrifuge 3
Wet pomace
Final oil



At the mill

8. Absolute control of malaxation temperature.

• Control of enzymatic action of peroxidases and fenoloxidases: phenolic 

deterioration.

• This degradation is minimized if temperatura does not surpass 28 ºC. 

• Enzymatic activation of -glucosidases and esterases: above 24 ºC. 

• Temperature control should be extended to the complete process.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with

high phenolic content



Influence of malaxation temperature

Temperature (ºC)

m
g

/k
g

 Malaxation temperatura should be above 23ºC to favor desired enzymatic

reactions.

 Temperature should not surpass 28ºC, particularly, if malaxation time is

lenghtened.



At the mill

9. Relative control of malaxation time.

• Malaxation time is one other parameter that allows regulating the 

enzymatic activity. 

• The general trend is that malaxation time should not surpass 45–60 

minutes, although some cultivars should demand for temperatures below

30 minutes. 

• Its influence is associated to temperatura achieved during malaxation, 

which should be controlled in a thermostated system. 

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high phenolic

content



Influence of malaxation time

Left: 10 minutes Right: 90 minutes
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Influence of malaxation time
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Storage & packaging

10. Storage & packaging is a crucial process to guarantee the stability of 

EVOO. 

• Utilization of opaque packaging made of stainless steel, glass, or any 

other inert material. 

• Filtering to improve stability. 

• Thermostatization and inertization of deposits are recommended

practices to maintain the phenolic concentration of EVOO.

Factors influencing phenolic content of EVOO

Decalogue for the production of EVOO with high

phenolic content



Summary
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