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Table 1. Chemical structure, [IUPAC/empirical nomenclature and common abbreviation of

I n t ro d u Ct‘ Qn | \1 the most known oleuropein and ligstroside derivatives present in virgin olive oil

e Chemical structure IUPAc/empirical Common
= == = nomenclature Abbreviation
- Olive dr N 1: 1: 3,4 DHPEA
gpes contaln an mterestlng ga mut : (3,4-dihydroxypheny])
of minor compounds that are transferred to R cihanol
< V|rg|n oh\fe o|l (VOO) dunﬂg\processmg by‘ o S hydroxytyrosol, Hytyr 2: p-HPEA

2: (p -hydroxyphenyl)
ethanol/ tyrosol, Tyr
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i | l 3: dialdehydic form of 3:
€ . decarboxymethyl 34-DHPEA-EDA
-|f_1Jﬁ#|| l lﬂ elenolic acid linked to
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4: dialdehydic form of

decarboxymethyl 4: p-HPEA-EDA
elenolic acid linked to

p -HPEA /oleocanthal
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Nutrient, substance,
food or food category

Olive oil polyphenaols

Claim 3

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

Conditions of use of the claim /
Restrictions of use / Reasons for non-
authorisation fj

The claim may be used only for oclive oil
which contains at least 5 mg of
hydroxytyrosol and its derivatives {e.qg.
oleuropein complex and tyrosol) per 20 g of
olive oil. In order to bear the claim
information shall be given to the consumer
that the beneficial effect is obtained with a
daily intake of 20 g of olive oil.
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fs’haws {he dechcated ‘se;aration

Other approaches have been
proposed, too




Reference/Publication Year
Romero and Brenes [2]/2012 Instituto de la Graca/Sevilla/ES

Mastralexi et al. [2]/2014

Monasterio et al. 2016

Ricciutelli et al. /2016

Nenadis et al. /2018

Tsimidou et al. /2019

Tsimidou et al. /2019

Research Unit Table 2: Dedicated separation protocols to

support PPh health claim 2011-22

Aristotle University of Thessaloniki/GR

University of Udine/IT; University of Barcelona/ES; Stazione Sperimentale per le Industrie degli Oli e
dei Grassi/Milano/IT

Tasioula-Margari and Tsabolatidou /2015 University of loannina/GR

Instituto de Biologia Agricola de Mendoza/AR; University of Granada/ES
University of Camerino/IT

Universita della Calabria/Rende/IT

University of Salerno, Fisciano, IT; University of Reggio Calabria, IT

Aristotle University of Thessaloniki, GR; University of Perugia/IT; Instituto de la Graca/Sevilla/ES;
Alma Mater Studiorum/University of Bologna/IT

University of Granada/ES; CM Europa S.L/Martos/ES
Instituto Politécnico de Beja/PT; University of Aveiro/PT; Universidade de Evora/PT

Aristotle University of Thessaloniki/GR; Instituto de la Grasa (CSIC)/Seville/ES, Alma Mater
Studiorum-University of Bologna/IT

Aristotle University of Thessaloniki/GR; University of Perugia/IT; Institute for Oliveculture, Science
and Research Centre Koper, Zagreb/Sl; Universitat de Barcelona/ES; Eurofins Analytik GmbH/
Hamburg/DE; Instituto de la Grasa (CSIC)/Seville/ES; Alma Mater Studiorum—Univ. of Bologna/IT

University of Firenze and Multidisciplinary Centre of Research on Food Sciences (M.C.R.F.S.-
Ce.R.A.)/IT; University of Bari/IT University Aldo Moro/Bari/IT

Pereira et al. /2020 Universidade de Evora/PT

Termopoli et al. /2021

University of Urbino/IT; Vancouver Island University/Nanaimo/CA

University of Salento/Lecce/IT; University of Bari, Italy/; University of Firenze/IT



Until 2017, the IOC had not made any proposal despite the pressure from the national authorities and the olive oil
industry.

International Olive Council [IOC]. Determination of Biophenols in Olive Oil by HPLC. COI/T.20/Doc. No. 29 Rev.1;

International Olive Council [IOC]: Madrid, Spain, 2017. Available online: https://www.internationaloliveoil.org/wp-
content/uploads/2019/11/COI-T.20-Doc.-No-29-Rev-1-2017.pdf
e metnod IS based on direct extraction of the biophenolic minor polar compounds from
olive oll by means of a methanol solution and subsequent quantification by HPLC with the
aid of a UV detector at 280 nm. Syringic acid is used as the internal standard.

The content of the natural and oxidised oleuropein and ligstroside derivatives, lignans, fla-
vonoids and phenolic acids s expressed in mg/kg of tyrosol.

. = —

[he method 1s based on direct extraction of the biophenolic mmor polar compounds from ol-
ve 01l by means of a methanol solution and subsequent quantification by HPLC with the aid
yfa UV detector at 280 nm. Syringic acid 1s used as the internal standard.

[he content of the natural and oxidised oleuropein and ligstroside derivatives, lignans, flavo-

101ds and phenolic acids 1s expressed in mg/kg of tyrosol.
S e S 2017, no

mention to

health claim

———
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—_—f PHENOLIC COMPOUNDS DETERMINATION
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Differences

| METHOD 1: COVT.20oc. No 29/Rev.1 2017 DETERMINATION OF BIOPHENOLS |
| INOLIVE OmLS BY TPLC

.4 — == s

Both methods 1solate the phenolic fraction from olive oils by different means: liquid-Lquid

= The method 15 based on the direct extraction of the BMP compounds from olive o1l by means

— of a methanol soluton and subsequent quantfication by HPLC with the id of a UV detector | extraction vs SPE extraction. In collaborative tests performed within the I0C, differences were

“at 280 nm. Syringie acid is used as the internal standard : . .
R A — observed when comparing the results obtamed by the different methods due to the saturation

The content of the natural and oxidised oleuropein and ligustroside dertvatives, lignans, flavo- = =

of the liquid phase as the concentration of phenol ncreases (method COL'T.20/Doc. No 29

= nmds and phenolic aelds IS expressed m mg/kg of tyrosol
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METHOD 2: DETERMINATIO\ OF PHEN OLI( COMPOUNDSIN OLIVE OILS BY
| SPE-HPLC-DAD

mcludes a range of determmation, whereas the new method does not). The use of only an

mternal standard may underestimat€ tlavonoids and higustrosides) The new method also uses

response factors for the different phenolic compounds whereas method No 29 quantifies using

=ao——— S—— =

- Thenethodshsedonte dlrec estrac fion 01 lep phenohe eompeunds from olne ol by SPEH | 3:

| Und lphase car[ndves and subsequen quannﬁcanon direet 1yb HPLC DAD

tyrosol and therefore may underestimate the true value.




USES

Method COI/T.20/Doc. No 29 may be used to perform a quick determination of phenols using

a stmpler method, whereas(the new method)can be used to determme the real concentration of

phenols to fulfil an EFSA claim as well as the content of ndividual phenols (e.g., oleocanthal

and oleoscein).

Which is the new method?

Who developed it? When and for which purpose?
Is it validated to fit the purpose?




Table 3 Who and when ??
SPE on Diol Cartridge by Mateos et al., 2001 PE on Diol Cartridge using I0C Method no. 29(2) 2022

+* A diol-bonded phase cartridge was placed in a vacuum elution
apparatus and conditioned by the consecutive passing of 6 mL of
methanol and 6 mL of hexane.
The vacuum was then released to prevent drying of the column.
The oil solution was applied to the column, and the solvent was
pulled through, leaving the sample and the standard in the solid
phase.

** The sample container was washed with two 3 mL portions of
hexane, which were run out of the cartridge.

¢ The sample container was washed again with 4 mL of hexane/ethyl
acetate (90:10, v/v), which was run out of the cartridge and
discarded.

+* Finally, the column was eluted with 10 mL of methanol, and the
solvent was evaporated in a rotary evaporator at room
temperature under vacuum until dry.

¢ The residue was extracted with 500 pL of methanol/water (1:1, i
v/v) at 40 °C. ; .

s An aliquot (20 pL) of the final colorless solution was injected into

the HPLC system.
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I0C Method no. 29(2) 2022

Lichrospher 100RP-18 column (4.0 mm i.d. x 250

mm); particle size, 5 um) maintained at 30 °C. RP18 (4.0 mm i.d. x 250 mm length), 5 um

A, water:phosphoric acid (99.5:0.5, v/v).

B, methanol:acetonitrile (1:1, v/v)

5% B (0 min); 30% B (25 min); 35% B (35 min); 5% B (0 min); 30% B (15 min); 38% B (30 min);
40% B (40min); 70% B (50 min) and 100% B (55 45% B (40 min); 52.5%B (45 min); 100%B (50 -
min), followed by 5 min of maintenance. min)

\\\mlo mL/min 1 mL/min

Internal standard solution, p-hydroxyphenylaceticinternal standard solution, p-




Mateos, R, Espartero, ].L.; Trujillo, M.;. Rios, J.J.; Leon-Camacho, .; Ban
Alcudia, F.; Cert, A. Determination of Phenols, Flavones, and Lignans in

Virgin Olive Oils by Solid-Phase Extraction and High-Performance Liquid
Chromatography with Diode Array Ultraviolet Detection. |. Agric. Food
Chem. 49, 2185-2192. https://doi.org/10.1021/j£0013205

A simple analytical method for the quantitative determination of phenols, flavones, and lignans in virgin olive oils was
developed. The polar fraction was isolated from small amounts of o1l sample (2.5 g) by solid-phase extraction (SPE)
using diol-phase cartridges, and the extract was analyzed by reversed-phase HPLC coupled with diode array UV
detection. Chromatographic separation of pinoresinol, cinnamic acid, and 1-acetoxypinoresinol was achieved.
Repeatability (RSD < 6.5%), recovery (> 90%), and response factors for each identified component were determined.
SPE on amino-phase cartridges was used for isolating acidic phenols and as an aid for phenol identification. For the
first time, 2-(4-hydroxyphenyl)ethyl acetate was detected in olive oils. The aldehydic structure of the ligstroside
aglycon was confirmed by NMR spectroscopy. The colorimetric determination of total o-diphenolic compounds by
reaction with molybdate was consistent with their HPLC determination. Differences between results obtained by
liquid-liquid extraction and SPE were not statistically significant.

A detailed analytical work obviously not dedicated to

EFSA claim!
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Figure 2. HPLC chromatogram of phenolic compounds

isolated from Picual wvirgin olive o0il by SPE on diol phase
(detection at A = 280, 240, and 335 nm). Peaks: (1) hvdroxvy-
tyrosol; (2) tyvrosol; (IS)) o-hvyvdroxyphenyvlacetic acid: (3) vanillic
acid: (4) wanillin: (5) p-coumaric acid: (¥V) hvdroxvyvtyroswvl
acetate: (8) elenolic acid; (IS2) o-coumaric acid:; (9) dialdehwvdic
form of decarboxymethvl oleuropein aglyvcon: (10) dialdehwvdic
= form of decarboxyvmethvyl ligstroside aglyvcon; (11) pinoresinol:
- (12) cinnamic acid: (13) 1l-acetoxypinoresinol: (14) luteolin: (15)
- aldehwvdic form of oleuropein aglvcon: (16) apigenin: (17)
aldehwvdic form of ligstroside a
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— ISO Method 2 is the result of collaborative tests performed by 20 laboratories within the 10C.

= < Precision data from the interlaboratory study organized by the 10C are given for the total

phenol content (mg/kg) after summing up 15 compounds, among which are vanillic acid,

vanillin, ferulic acid, pinoresinol, cinnamic acid, 1-acetoxypinoresinol, luteolin and apigenin.

-~ Those eight compounds in particular are not secoiridoids and are not considered in the 5 mg of

hydroxytyrosol and its derivatives (e.g., oleuropein complex and tyrosol) per 20 g of olive ail

required by the health claim.
Poor

validation



The IOC recommendation ignores the endeavors of so many
scientists to address the analytical gaps in specific and
unambiguous ways over the last decade.

The proposed analytical protocol for extraction, separation,
identification and quantification seems to be an outdated
compromise,
whereas

there are more recent validated protocols “fit for the purpose’ of the
EFSA health claim available




Conclusions
Unequivocally, authorization of the ‘olive oil polyphenol’ health claim boosted PPh analysis of virgin olive
oils from different cultivars and countries, which was a positive activity for the overall interests of SMEs
and small producers.

Even though the claim could not be used on the labeling for 10 years already, publicity and consumer
awareness of the health benefits of olive oil polyphenols was gained in various ways, mainly through
social media and scientific publications.

However, the bureaucratic procedures of international bodies do not seem to follow scientific progress
for the benefit of the olive sector.

Researchers from more than 26 institutes who worked hard in this direction should be rather
disappointed.

The analytical gap cannot be considered addressed on the soundest scientific basis by the recently
recommended method of the I0C.
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Tabiegu 1: PRODUCTION (1000 m) - Table 1: PRODUCTION (1,00 tomme)

2022723
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Climate change... lower production...
higher prices... lower consumption

of olive oil up 50% in one year
https://ec.europa.eu/eurostat/web/prod
ucts-eurostat-news/w/ddn-20240227-1

Olive oil fraud and mislabelling cases

hit record high in EU
Fifty potential cases in first three
months of this year as rising costs
lead to increase in parallel market

hgiggg*ﬁ\ Ltheguardian.com/ \:_7__\rﬁt1&[2024/1u|
__oil- fraueé@@a’l% AB-cases-re tb_rg-h_igtr:_,_

= - “‘1“\\‘?\
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https //www.oliveoiltimes.com/business/eur \gﬁeﬁo rotésgm;nal
ope/record-olive-oil-prices-drive-food- ————— : =

inflation-in-greece/132220



https://www.oliveoiltimes.com/business/europe/spanish-households-purchase-more-sunflower-oil-than-olive-oil-for-the-first-time/132420
https://www.oliveoiltimes.com/business/europe/spanish-households-purchase-more-sunflower-oil-than-olive-oil-for-the-first-time/132420
https://www.oliveoiltimes.com/business/europe/spanish-households-purchase-more-sunflower-oil-than-olive-oil-for-the-first-time/132420
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