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Olive O1l Chemistry for Non-Chemists I (By a Non-Chemust)

AQUICK

OVERVIEW

* The Extra Virgin Standard applies at the end, not at the beginning
* Testing at Milling vs. Testing over Time

* The Fresh Fruit, Fresh O1l Framework
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O1l Quality = Fresh Fruit + Fresh O1l
(Initial Quality) (Storage Quality)
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Extra
Parameter Virgin
olive oil
Free Fatty Acid Content <05
/ (/) -
Peroxide Value (PV)
(meg O/kg oil) =130 =
Freshness of N
. Absorbency in ultraviolet K <2.40
Fruit
Absorbency in ultraviolet K_ <0.22
Absorbency in ultraviolet <001/
Delta K . .
Moisture and volatile <02 Freshness of Oil
matter (MOI)(%m/m) -
Insoluble impurities <01
(INT) (%m/m) =%
Pyropheophytin a <17
(PPPs) (%) =
1,2 Diacylglycerols 235
(DAGs) (%) -
Organoleptic Analysis 0.0
Median of Defects(MeD) e
Organoleptic Analysis ~0.0
Median of Fruity(MeF) )
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Olive O1l Chemistry for Non-Chemists

Fresh Frut, Fresh O1l

Freshness of Fruit
(Health at Milling)

Freshness of Oil
(Health Over Time)

FFA

PV

Moisture, Impurities

K232

K270

Delta K

PPP

1,2 DAG's

1,2 DAG's
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Fermentation Oxadation

of Fruit of O1l
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Fermentations cause a Free Fatty Acid to “break free”

3 Fatty Acids
 HHHHHHHH
Osl 1 1 1 11 ]

Glycerol

Freshness of Fruit PRckbene.. Healthy Olive
(Health at Milling) oil Molecule
Triglyceride
FEA (Trigly )
Glycerol
backbone
Fatty Acid
Hydrolyzes Free
YFOR,
%‘“\ i, 4"«7 Target: <.3% Free Fatty Acids
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

FFA Remains Fairly Flat Over Time

FFA History
0.55
0.5
0.45
—Test 1
04 —Test 2
e TeSt 3
0.35
e—Test 4
0.3 e Test 5
e TeSt 6
2
0.25 e Test 7
- W/ —Test 9
e OOCC Standards
0.15
PP TP TIPS PSP Y o\‘/o & °
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

DAG = Diglyceride (2 fatty acids). Fresh, High quality oils
have high levels of 1,2 DAG’s compared to 1,3 DAG’s

1
Freshness of Fruit .
(Health at Milling) 2
3
1
2
3
1,2 DAG's
WVEORy ) )
> | s Target: at least 90% 1,2 DAG’s vs 1,3 DAG’s
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Measures the Potential for Oxidation

Freshness of Fruit '
(Health at Milling) SLS Test 2 PV
7.00
6.00
PV
5.00
4.00
3.00
2.00
PV Can go Up AND Down over time!
1.00
0.00
SESSS35899858983289824833:233
RS CdNdNNMT NGO ®a S dadamS
WV Fo Ly
Ay ‘g PV Target: < 5
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Olive Oil Chemistry for Non-Chemists | Fresh Fruit, Fresh Ol

Freshness of Fruit v
(Health at Milling)

Moisture, Impurities

Excessive Moisture in oil leads to Fermentation
W e Target: < .20%
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Parameter Extra Virgin _
FFA <.5 <.3
PV <15 <5
Moisture <.20 <.20
K232
K270
PPP
DAG’S > 35% > 90%
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Olive Oil Chemistry for Non-Chemists | Fresh Fruit, Fresh Ol

Oils made properly with Fresh fruit have:

* Low FFA
* High 1,2 DAG's
 LowPV

* Low Moisture




Olive O1l Chemistry for Non-Chemists I Fresh Fruit, Fresh O1l

Oxadation of O1l
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Monochromator Detector

Freshness of Oil Sl
(oxidation) -
Source ! dD;i[ils;sinn
® Entrance
slit
K232
K270 UV Tests: Measure level of Oxidation
Delta K by measuring how much Iig.ht ist
absorbed by products of oxidation at
PPP specific wavelengths.
- B (K232 wavelength, K270 wavelength)
1,2 DAG's
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O1l

Fresh Fruit, Fresh

Olive O1l Chemistry for Non-Chemists

K232 History
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

1,2 DAG’s want to be 1,3 Dag’s and
change over time.

Freshness of QOil
(oxidation)
PPP measures the degradation of
Chlorophyll
PPP
—  Measure Age of Oil
1,2 DAG's
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

1,2 DAG’s and PPP’s change predictably 1,2 DAGS: |, 20% Every Year

across all varieties over time. PPP: ™ 7% Every Year

Evolution of PPPs and DAGs according to different Varieties

100.00
90.00 -
80.00 -
— DAGs Arbequina
79,00 4 ——DAGs Barnea
e D4 G5 COTating
5 60.00 - — DAGs Frantoio
ey = PPPs Arbequina
g o ——PPPs Barnea
‘g —PPPs Coratina
E ——PPPs Frantoio
= 40.00 4 ——DAGs Koroneiki
—DAGS Lecting
30.00 - —— DAGs Picual
———PPPs Koroneiki
e PPPS Leccino
- ———PPPs Picual
10.00 - f
0.00 - e = = % & i - & & o - = - = - 7 - - r
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Olive O1l Chemistry for Non-Chemists

Fresh Frut, Fresh O1l

30

25

20

PPP 15

10

Temperature has a profound impact on

DAG’s and PPP’s

Projected PPP at Different Temperatures Based on Modern Olives Report

I

I

Failed Ca State Standard at 2.5 Months Best By Date at 24 Months

CA Limit EVOO
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

FFA
PV
Moisture
K232 <2.40 <1.8
K270 <0.22 <.12
PPP <17 < 2%
DAG’S >35% > 90%
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Olive O1l Chemistry for Non-Chemists Fresh Fruit, Fresh O1l

Fresh Oils have:

* LowUV
* High 1,2 DAG’s
* LowPPP

In Good Conditions:

* 1,2 DAG’s decrease 20% per year
* PPP’sincrease 7% per year
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Olive O1l Chemistry for Non-Chemists

Fresh Frut, Fresh O1l

FFA <.5 <.3

PV <15 <5
Moisture <.20 <.20
K232 <240 <1.8
K270 <0.22 <.12
PPP <17 < 2%
DAG’S >35% > 90%
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Olive O1l Chemistry for Non-Chemists I (By a Non-Chemust)

What’'s Next?

* Predicting Shelf Life
 Cheaper Testing
e Better. Fresher. Qil in the Market Place
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Olive O1l Chemistry for Non-Chemists (By a Non-Chemust)

g
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Olive O1l Chemistry for Non-Chemists (By a Non-Chemust)

Special Thanks to:

Modern Olives
UC Davis Olive Center
AgBio Lab

Eurofins

Useful Links:
Olive O11 Commission Of CA - Shelf Life of Olive O1l
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http://www.oliveoilcommission.org/wp-content/uploads/2018/03/16-17-OOCC-Lit-Review-Shelf-Life.pdf

Olive O1l Chemistry for Non-Chemists (By a Non-Chemust)

Thank You
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