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Compulsery origin labelling for virgin and extra-¥
virgin olive oll

!

Increasing demand for analytical methods and
statistical tools to verify claims of origin

—

Isotope ratios of bioelement and elemental profile
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® -  Climatic characteristics:

=mean values of 5 months relatlve hum|d|ty (%)
-5 months total amount of rainfall (mm)

Ll

http://www.meteotrentino.it, Arco (TRE);
http://www.ilmeteo.it/, Sesto Fiorentino (TOS);
http://www.llmeteo.it/, Assoro/Enna, (SIC);
hitp://Mmw7.ncdc.noaa.gov/, Faro/Almanacil (ALG);
~ hitp://www?7.ncdc.noaa.gov/, Carpentras (CAR);
the Servei Meteorologic de Catalunya, Barcelona (BAR);
“the Hellenic National Meteorological Service, Mikra (CHA)*;
the Hellenic National Meteorological Service, Kalamata/Gythi (LAK)*;
http://www.wunderground.com.

*through prof. Michael Komaitis (Agricultural University of Athens, Greece)
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Stable ISbtope Ratio

Elemental Analyzer

+ No fractionation

* Lowest memary

= No restrictions on erganic
samples

« Usable for selected inorganic
samples

H,O Trap

» Referencing of each peak
using reference gas

Pyroliser

6o
Column

Oxidation

Reduction

Standard deviation
of reproducibility (%o)

Standard deviation

Commodity " o seatibility (%o)

sc oil 0,1 0,1

5'®0 oil 0,4 0,6*
water 0,1 0,2

1
1

2
2

oil
water

*after normalization



TE analysis:

15 g oil + 15 ml
6.7% H,0,, 1% HNO; and 0.2% HCI

vortex

ultrasonic bath, 5 min

..

centrifugation 3500 rpm, 5 min.

. =

Filtration of aqueous phase
with Polyvinylidene Fluoride (PVDF, 0.45 mm, 33mm) filter

8 £




Method’s performances

e’ oL kg SR

- Calculated as 3 times "_-_:-;-i;i'i'ﬂr;l!!g G/ 7 0.008 6
- - B/11 0.17 28

of the signal of the blank samples, extracted Naiz 2 8
and._analysed ten times A2T 3 y
K /39 20 98
Cal/ 40 25 100

ACCURACY: M
Calculated as the mean recovery on a BN ig
natural oil spiked with 1 g of NIST 2387 el >
“Peanut butter” or of SPEX s-23 “Mineral oil” [yl ri
Rb/ 85 0.001 98

Certified Elements % Sr/ 88 0.3 32

Mo / 98 0.050 0

NBa Cd/ 111 0.005 0

Mg Cs /133 0.001 0

/?(' Ba/ 137 0.12 34

Certified Elements % ca La/ 139 0.0020 48

\Y; Ce/ 140 0.0050 34

o n Nd/143  0.004 24

Ca Cu Sm/ 147 0.0010 22

":'(9 ,\ZA?) Eu/ 151 0.0002 6

Na cd Yb/ 171 0.0004 8

Ba Lu/ 175 0.0200 0

Pb T/ 205 0.0040 0

NIST 2387 “Peanut butter” Pb / 208 0.1 38

SPEX s-23 “Mineral oil” U /238 0.001 50
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8"°0 olive oil (%o vs. V-SMOW)
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3D olive oil (%o vs. V-SMOW)
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20 - 8D = 8%3'°0 + 20

5D = 8*5*0 + 10

TOTAL
5D = 2,4828+*5'%0 - 209,38
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8'°0 olive oil (%o vs. V-SMOW)

B BAR CAR CHA
® LAK ) -+ SIC - TRE

‘ D = 2.6638180 -210.04**

8 6 4 2
8'°0 water (%o vs. V-SMOW)

B BAR CAR CHA
® LAK + SIC - TRE

oD = 2.50915180 -208.1*

*Camin et al., Food Chem. (2010)
**Bontempo et al., RCM (2009)



5*3C Olive Oil (%o vs. V-PDB)
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oD %o vs V-SMOW olive oil
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SIRA: geographlcal dlscrlmlnatlon of olive 0|Is —
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Significant differences
between geological
areas ( ,

, acid
magmatic) for:

Eu,U
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V, Rb
% correctly limestone acid shale/

R e - C I aSS Ifl Catl O n limestone CIaSSSSiﬁed 115 mag?aﬂc Cia7y

acid magmatic 63 9 25 6
shale/clay 72 20 5 64

7 6 % Total 76 144 36 87



SIRA+TE: geographical discrimination of olive
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* The stable isotope ratios of H, C and O of olive
olls and the ratios of H and O of the relevant fresh
surface waters correlated to the climatic (mainly

temperature) and geographical (mainly latitude
and distance from the coast) characteristics of the
. provenance sites.
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= |t was possible to characterise the geological
origin of the olive olls by using the content of 14
elements (Mg, K, Ca, V, Mn, Zn, Rb, Sr, Cs, La,

Ce, Sm, Eu, U).




= By combining the 3 isotopic ratios with the 14
elements and applying a multivariate discriminant

analysis, a good discrimination between olive oils
from 8 European sites was achieved, with 95% of
the samples correctly classified into the production
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for your attention

Luana Bontempo

FEM-IASMA, Reasearch and Innovation Centre,
via E. Mach 1, 38100 San Michele all’Adige (TN),
Italy




