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APPLICATION OF HIGH VACUUM

STEP 1

STEP 2

STEP 3

Lab-
Scale

Industrial-Scale

- Physicochemical impact on 
olive paste and olive oil 

- Extaction yield
- VOO quality
- Technological

parameters
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Title: METHODS AND DEVICES TO EXTRACT OIL FROM OILY FRUITS
Zuccardi-Bonino method (WIPO, 2019)

Lab-
Scale

STEP 1
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Application of high 
vacuum in the 

malaxation phase: lab 
scale

Vacuum extractor system**                         
Crusher

Malaxer

Swinging-bucket centrifuge

25 °C
25 °C
20 °C

30 °C

STEP 1
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Evaluation of oil dispersed in crushed 
and malaxed olive pastes before and 
after vacuum treatment using cryo-

scanning electron microscopy (CRYO-
SEM)

CRUSHED OLIVE 
PASTES

MALAXED OLIVE 
PASTES CONTROL

MALAXED OLIVE PASTES AFTER 
VACUUM TREATMENT

oil dropletsoil droplets

Increase and improvement of cellular 
and intracellular mass transfer
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Quality indices of VOOs control (C) and VOOs extracted under high vacuum conditions (V) at different malaxation
temperatures*.

(Taticchi et al., 2021). 

Cv. Moraiolo

Free fatty acid (%)

Peroxide value (meq O2/kg)

K232

K270 secondary axis

∆ K (secondary axis)

Cv. Peranzana

Cv. Coratina 

The data are the mean values of two independent extractions, ±
standard deviation. For each different cultivar, the values with
the same letters are not significantly different from each other
(p <0.05).
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PHENOLIC COMPOSITION (mg/kg) OF VOOS CONTROL (C) AND VOOS EXTRACTED UNDER HIGH VACUUM 
CONDITIONS (V) AT DIFFERENT MALAXATION TEMPERATURES (Taticchi et al., 2021).

*The data are the mean values of two independent extractions, ± standard deviation. For each different cultivar, the values in
having different letters (a-c) are significantly different from one another (p < 0.05).

sum of phenols
sum of oleuropein derivatives
sum of ligstroside derivatives
sum of lignans

Cv. Coratina Cv. Moraiolo Cv. Peranzana

a

bc
b

c

a

bb
b

a

b
b

b

b

a

bb

a a
b

a
b

b
aaaacba

a

b
bc

c

a a a a
a
c

a
a

a
a

a
a

a
a

m
g/

kg



Dott. Gianluca Veneziani

INCREASE OF 
PHENOLIC 

COMPOUNDS IN 
VACUUM 

TREATED VOOS 
(V vs C).

sum of phenols
sum of oleuropein derivatives

V (20°C) V (25°C) V (30°C) V (20°C) V (25°C) V (30°C) V (20°C) V (25°C) V (30°C)

Cv. Coratina Cv. Moraiolo Cv. Peranzana
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VOLATILE COMPOUNDS (µg/kg) OF “FLAVOURS” OF VOOS CONTROL (C) AND VOOS EXTRACTED UNDER 
HIGH VACUUM CONDITIONS (V) AT DIFFERENT MALAXATION TEMPERATURES (Taticchi et al., 2021).

The data are the mean values of two independent extractions, ± standard deviation. For each different cultivar, the values
having different letters (a-c) are significantly different from one another (p < 0.05).
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VOLATILE 
COMPOSITION (µg/kg) 

RELATED TO “OFF 
FLAVOURS” OF VOOS 

CONTROL (C) AND 
VOOS EXTRACTED 

UNDER HIGH VACUUM 
CONDITIONS (V) AT 

DIFFERENT 
MALAXATION 

TEMPERATURES (Taticchi
et al., 2021).
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The data are the mean values of two independent extractions, ± standard deviation. For each different cultivar, the
values having different letters (a-c) are significantly different from one another (p < 0.05).

Ethanol

Ethyl acetate
Acetic acid

sum of ketones (3-Pentanone, 1-Penten-3-one and 6-Methyl-5-
hepten-2-one, secondary axis)
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V (20°C) V (25°C) V (30°C)

Cv. Peranzana

Ethanol

Ethyl acetate
Acetic acid

sum of ketones (3-Pentanone, 1-Penten-
3-one and 6-Methyl-5-hepten-2-one)

Cv. Coratina Cv. Moraiolo
V (20°C) V (25°C) V (20°C) V (25°C) V (30°C)V (30°C)

DECREASE OF 
VOLATILE 

COMPOUNDS RELATED 
TO “OFF FLAVOURS” IN 

VACUUM TREATED 
VOOS (VACUUM VS CONTROL).
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Decanter
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separatorMalaxer

APPLICATION OF HIGH VACUUM IN 
THE MALAXATION PHASE: INDUSTRIAL 

SCALE

Heat 
Exchanger 

Vacuum 
• 18 mbar, 16 °C
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STEP 2
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The data are the mean values of six, fifteen, four and six oil independent industrial extractions, ± standard deviation, for
Arbequina, Arbosana, Koroneiki and Picual, respectively. For each different cultivar, the values in each row having different
letters (a-b) are significantly different from one another (p < 0.05).The data are the mean values of two indipendent
extractions, ± standard deviation.

Moisture and oil content of olive 
pomace extracted under high 

vacuum (18 mbar 16 °C) 
condition from four different 

cultivar (Veneziani et al., 2022). a
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Oil content (% d.w.)
Moisture content (%) (secondary axis)

Oil decrease ranged from 9 kg/ton to 22 kg/ton (d.w.)

Over 30 oil independent industrial extractions
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EFFECT OF THE VACUUM TREATMENT (18 mbar 16 °C) OF PASTES ON THE PHENOLIC 
COMPOSITION (mg/kg) OF THE VOOs CV. PICUAL (Veneziani et al., 2022).*

sum of phenols
sum of oleuropein derivatives
sum of ligstroside derivatives
sum of lignans
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+ 17.9%

+ 23.0%

b

b

a
a

CONTROL VACUUM

The data are the mean values of two indipendent
extractions, ± standard deviation. The values having
different letters (a-b) are significantly different from
one another (p < 0.05).
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sum of aldehydes at C5 -C6

sum of alcohols at C5 - C6

sum of esters at C6

EFFECT OF THE VACUUM TREATMENT (18 mbar 16 °C) OF PASTES ON THE  VOLATILE COMPOUNDS 
OF THE “FLAVOURS” (µg/kg) OF THE VOOs CV. PICUAL (Veneziani et al., 2022).*
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b -
10.0%

-13.1%

- 23.0%

* The data are the mean values of two indipendent
extractions, ± standard deviation. The values having
different letters (a-b) are significantly different from
one another (p < 0.05).
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The data are the mean values of two independent extractions, ±
standard deviation. For each different cultivar, the values in each row
having different letters (a-b) are significantly different from one another
(p < 0.05).
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EFFECT OF THE VACUUM TREATMENT (18 mbar 16 °C) OF PASTES ON THE  
VOLATILE CONPOUNDS RELATED TO “OFF FLAVOURS” (µg/kg) OF THE VOOs 

CV. PICUAL 
(Veneziani et al., 2022).

0

50 0

1000

1500

2000

2500

1 2
ug

/k
g

Et hyl a ce t at e

s um  of ke t one s  (3- Pen t an on e, 1- Pe nt e n- 3- o ne
a nd  6 - Me t hyl- 5- h e pt e n - 2- one )

CONTROL VACUUM

a

a

b

b

- 37.6%

-33.0%



Dott. Gianluca Veneziani

Sensory analysis of Picual VOOs
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APPLICATION OF HIGH 
VACUUM IN THE 

MALAXATION PHASE: 
INDUSTRIAL SCALE
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EFFECT OF THE VACUUM TREATMENT OF PASTES ON THE PHENOLIC COMPOSITION (mg/kg) OF 
THE VOOs CV. LECCINO (unpublished data).*

sum of phenols

sum of oleuropein derivatives

sum of ligstroside derivatives

sum of lignans

* The data are the mean values of three indipendent extractions, ± standard deviation. The values in each row having different
letters (a-b) are significantly different from one another (p < 0.05).
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sum of aldehydes at C5 e a C6

sum of alcohols at C5 e a C6

sum of esters at C6 (secondary axis)

EFFECT OF THE VACUUM TREATMENT OF 
PASTES ON THE  VOLATILE COMPOUNDS 

(µg/kg) OF THE “FLAVOURS” OF THE VOOs CV. 
LECCINO (unpublished data).*

* The data are the mean values of three indipendent extractions, ± standard deviation. The values in each row having different letters (a-b) are significantly different from one another (p < 0.05).
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Conclusions

• Increase of VOO extractability 

• Increase of phenolic 
compounds

• Volatile compounds 
influenced by different level 

of vacuum 

High vacuum
extractor
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THANKS FOR THE 
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