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Mission: 

working together with the 

Food and Agriculture 

sectors to ensure food 

quality, authenticity and 

sustainability.











“Since the UC Davis report, producers on both sides (domestic and import) of 

the ensuing debate have intensified efforts to improve the quality of their 

products and distinguish brands through designations of origin, competition 

awards and quality seals.” 







Bajoub, A., Bendini, A., Fernández-gutiérrez, A., & Carrasco-pancorbo, A. (2018). Olive oil authentication: A comparative analysis of regulatory 

frameworks with especial emphasis on quality and authenticity indices, and recent analytical techniques developed for their assessment. A 
review. Critical Reviews in Food Science and Nutrition, 58(5), 832-857.

AUS (Australian standards): 2011
CAF (California standards): 2014



EVOO shelf-life prediction & determination
mandated by the Olive Oil Commission of California since HY2019

The Guillaume - Ravetti (2016) Use-by-date Prediction Model:

The use-by-date is determined by the lowest of the following three estimations:

1) Hours of induction time at 110°C x 1 = expected shelf-life (in months).
2) (17.0% - PPP)/0.6% = expected shelf-life (in months).

3) (DAGs – 35.0%)/FFA factor = expected shelf-life (in months).

• FFA factor = 1.7% (if FFA < 0.4%); 2.1% (if 0.4% < FFA < 0.6%); or 2.5% (if FFA > 0.6%).

Guillaume, C., & Ravetti, L. (2016). Shelf‐life prediction of extra virgin olive oils using an empirical model based on standard quality 
tests. Journal of Chemistry, 2016(1), 6393962.

Non EVOO:

• Expected shelf-life is a negative value 

• Sensory evaluation: MeD > 0 (sensory defect(s) present)
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Xueqi (Shirley) Li MS 



▪ Arbequina and Arbosana (Desert)

▪ ↑ palmitic acid (C16:0)

▪ ↑ palmitoleic acid (C16:1)

▪ ↑linoleic acid (C18:2)

▪ ↓ oleic acid (C18:1)

▪ ↑ campesterol

▪ ↓ apparent β-sitosterol

▪ Koroneiki (Central Valley & Desert)

▪  ↑ campesterol

▪ ↓ apparent β-sitosterol

▪ ↓ total sterols

▪ Arbequina, Arbosana, Picual, and Leccino (Desert)

▪ ↑ total sterols 

▪ SHD varieties (Central Valley)

▪ ↑ heptadecenoic acid (C17:1)

▪ SHD varieties (Desert)

▪ ↑ campesterol

▪ ↓ apparent β-sitosterol 

▪ ↑ delta-7-stigmastenol

▪ ↑ stigmasterol







Agri-food industry is responsible for the generation 

of high volumes of organic wastes (biomasses), 
reaching up to 140 billion tons per year.





70% Methanol 70% Ethanol Water

Olive Pomace Liquid Extraction



Antimicrobial treatment activities of water extracts 0.5, 1.0, and 2.0 mg 
GAE/mL) against E. coli O157:H7 and L. innocua.  

• E. coli O157:H7 • L. innocua.





Leading olive oil research in the US

Call to action – quality and purity 

Regulations and standards

Method development 

Processing – yield, quality, and nutrient density

Byproducts



Avocado oil gaining popularity 



Sample Collection

22 samples, representative of avocado 

oils available in the US, were collected 
from in stores (14) and online (8). 

Samples were grouped according to 

their label: Extra virgin (EV), refined (R), 
unspecified (U).

Price/ fl oz varied from $0.25-$2.35 

across all samples ($8.45-79.4/Liter).



Quality
Free fatty acidity  

Peroxide value 

UV absorbance

Purity

Fatty acids

Sterols

Triacylglycerols 

Minor Components
Tocopherols

Chlorophylls



Free fatty acid content

Dashed lines indicate 
proposed limits for extra 
virgin and refined avocado 
oils.

1Refined: ≤ 0.1 % (green)
2Extra Virgin: <0.5% (red)
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1CODEX proposed standards, 2019.   

 2Woolf (2009). Avocado Oil. Gourmet and Health-

Promoting Specialty Oils. 



Peroxide value: Indicator of oxidation

Dashed lines indicate proposed 
limits for extra virgin and refined 
avocado oils.

1Refined: ≤ 2.0 meq O2/kg oil
2Extra Virgin: ≤ 4.0 meq O2/kg oil

EV
1

EV
2

EV
3

EV
4

EV
5

EV
6

EV
7

R
1

R
2

R
3

R
4

R
5

R
6

R
7

R
8

R
9

U
1

U
2

U
3

U
4

U
5

U
6

0.0

4.0

8.0

12.0

16.0

20.0

P
V

 (
m

eq
 O

2
/k

g)

te
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 2Woolf (2009). Avocado Oil. Gourmet and Health-

Promoting Specialty Oils. 



Delta K: Indicator of refining

EV
1

EV
2

EV
3

EV
4

EV
5

EV
6

EV
7

R
1

R
2

R
3

R
4

R
5

R
6

R
7

R
8

R
9

U
1 U
2

U
3

U
4

U
5

U
6

0.00

0.04

0.08

0.12

0.16

0.20

Δ
K

e

Dashed line shows standard for extra 
virgin olive oil, ΔK: ≤ 0.01.

There is no proposed standard or 
literature available for ΔK in avocado oil.



Fatty acid profile: Purity Parameter
C16:0 C16:1 C18:0 C18:1 C18:2 C18:3

EV1 16.5±0.12 6.9±0.01 0.5±0 55.6±0.13 19.2±0.12 1.2±0.01

EV2 15.6±0.01 6.5±0 0.5±0 61±0 15.2±0 1±0

EV3 10.9±0.01 0.1±0.02 4±0.02 21.4±0.15 54.4±0.15 8.2±0.03

EV4 15.5±0 6.4±0.01 0.5±0.01 59.3±0.12 17±0.11 1.1±0.02

EV5 15.6±0.01 6.4±0 0.5±0 58.6±0 17.5±0 1.1±0

EV6 10.4±0.03 0.1±0 3.8±0.01 19.7±0.5 55.4±0.4 9.8±0.05

EV7 16±0.01 6.6±0 0.5±0 62.4±0.01 13.4±0 0.9±0

R1 10±0.02 1.7±0 2.3±0 69.1±0.02 15.2±0 0.5±0

R2 14.7±0.01 5.8±0 1.4±0 64.4±0.07 12.2±0.03 0.7±0.01

R3 13.2±0.03 4.2±0.01 1.4±0 63.8±0.09 16±0.12 0.7±0

R4 15.8±0.01 6.8±0 0.5±0 63.8±0.01 12±0 0.8±0

R5 15±0 6.5±0 0.8±0 63.6±0 12.8±0 0.8±0

R6 17.8±0.03 8.6±0.02 0.6±0 61±0.07 10.9±0.02 0.8±0

R7 14.4±0.01 5.2±0 1.4±0 64.8±0.02 13±0 0.7±0

R8 13.4±0 5.1±0 1.6±0 67.5±0.02 10.9±0.01 0.6±0

R9 14.1±0.01 5.2±0.01 1±0 63.2±0.02 15±0 0.8±0

U1 16.5±0.01 7.4±0.01 1.3±0 63.9±0.01 9.8±0 0.7±0

U2 16.4±0 7.2±0.01 0.6±0 60±0.05 14.7±0.03 0.9±0.01

U3 16.5±0.02 7.4±0 0.6±0 60.4±0.02 13.9±0.01 0.8±0

U4 10.4±0.01 2±0 2.1±0 66.5±0.02 17.4±0.01 0.5±0

U5 11.2±0.02 0.6±0 2.8±0 68.3±0.02 15.4±0 0.5±0

U6 10.9±0 0.1±0 4±0 21±0 54.7±0.01 8.2±0



• 82% of the samples were of poor quality or 
adulterated. 

• Adulteration with 100% soybean oil was confirmed 
in three samples (two labelled as EV).

• More research is needed to understand how 
chemical compositions change with climate and 

growing region.

Key Findings
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• 70% of the samples were of poor quality or 
adulterated. 

• Adulterants and ratios were different from the first 
study.

• Extremely low-priced oil were more likely to be 
adulterated, but high price didn’t guarantee quality 

or purity 

Key Findings
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Principal component analysis using TAGs as variables showing 
avocado oil compared to potential adulterant oils



TAG analysis
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Key Takeaways 

• Food fraud compromises consumers trust, reduce livelihood of honest 

producers, and undermines the credibility of industry and government 

over the quality and safety of food

• Standards need to be accommodating of natural variables but robust to 

differentiate quality and authenticity

• Climate is changing –  food processing needs to be more sustainable 

and better for human and planetary health 

• Collaboration and cooperation are imperative.  

 



       
     

      Contact us:     
ucfoodquality.ucdavis.edu   

Thanks to NZ Royal Society Catalyst Seed Fund! 
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