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Title: METHODS AND DEVICES TO EXTRACT OIL FROM OILY FRUITS

Zuccardi-Bonino method (WIPO, 2019)
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STEP 1 Application of high
T vacuum in the

. o 5 oC malaxation phase: lab

|_‘“__‘“__ﬁl Crusher == \30°C scale

Malaxer \ / Vacuum extractor system*¥*

SWl ngl ng_ bucket ce ntrlfuge Food Chemistry 342 (2021) 128369
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High vacuum-assisted extraction affects virgin olive oil quality: Impact on n |
phenolic and volatile compounds S
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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)
Increase and improvement of cellular

and intracellular mass transfer

MAkAxED OLIVE P‘AS'i'ES AFTER
‘VACUUM TREATME (T
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Quality indices of VOOs control (C) and VOOs extracted under high vacuum conditions (V) at different malaxatio

temperatures*.
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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).
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VOLATILE COMPOUNDS (pg/kg) OF “FLAVOURS” OF VOOS CONTROL (C) AND VOOS EXTRACTED UNDER
HIGH VACUUM CONDITIONS (V) AT DIFFERENT MALAXATION TEMPERATURES (Taticchi et al., 2021).

33000 - - 8000
30000 - B sum of C; -C; aldehydes +a
sum of C, -C; alcohols gab - 7000
27000 - msum of esters at Cg (secondary axis)
ab
24000 - . {-b - 6000
21000 - Sy - 5000
¥ 18000 - : 18% 2
N 1 -19.8% i e N - 4000
{ -28l9%
12000 - P ~39.6% | RN - 3000
1 2 i .
9000 N 3EP™ 0 2000
6000 - { -46.9%
~ Ma b
i a z - b b ~ 1000
3000 . b a b c . / = -
0 - ibc E Fa \ -b \ .bc ‘ -c = ‘ = 1 T \ T 0

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

A.D. 1308 =

u nl Dott Gianluca Venezian'l'he data are the mean values of two independent extractions, + standard deviation. For each different cultivar, the values
: lnaving different letters (a-c) are significantly different from one another (p < 0.05).



25000 -

20000 -

15000 -

pg/ke

10000 -

5000 -

-

a

Cv.

EE Ethanol
2 Ethyl acetate a
E= Acetic acid

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

- T

b
a ]

ma i bﬁa a+

b

b
B Illlll

Coratina ‘ Cv. Moraiolo , Cv.
Peranzana

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).

:

C (25°C)V (20°C) V (25°C) }\/ (30°C) C (25°C)y (20°C) |v (25°C) V (30°C) |C (25°C)l\/ (20°C) V (25°C) V (30°C)

- 900

- 800

- 700

VOLATILE
COMPOSITION (ug/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).

A.D. 1308

unlpg

Dott. Gianluca Veneziani



Cv. Coratina Cv. Moraiolo

V (20°C) v (25°C)I Vv (30°C) . Y, (20°C) I Y (25°C) Y (30°C)
|| B T’ I . | I
E Ethanol , V(20°C) V (25°C) V (30°C)
“ Ethyl acetate -10
B Acetic acid o DECREASE OF
B sum of ketones (3-Pentanone, 1-Penten- VOLATILE
3-one and 6-Methyl-5-hepten-2-one) B I I I COMPOUNDS RELATED
e TO “OFF FLAVOURS” IN
~60 -57.2 VACUUM TREATED
=70 VOOS (VACUUM VS CONTROL).
B -80.4 -79.4 _80.9

Cv. Peranzana

unlpg



Hammer Heat Vertical

mill Exchanger Malaxer Decanter separator S T E P

-l— C -|—1 N ml

VN

1"
H

Vacuum
e 18 mbar, 16 °C

APPLICATION OF HIGH VACUUM IN
THE MALAXATION PHASE: INDUSTRIAL

o Al

:5\,/—\|_|:

A.D. 1308 =—
u n | pg Dott. Gianluca Veneziani



@nged from 9 kg/ton to 22 kg/ton (d.w.
20 80

a ¢

: ':

a
0 I I

Control Vacuum | Control Vacuum | Control Vacuum  Control Vacuum

e P op T3

N

03]

B

Arbequina Arbosana Koroneiki Picual

70

60

a1
(@]

H

0

w
o

N

0

-

0

Moisture and oil content of olive
pomace extracted under high
vacuum (18 mbar 16 °C)
condition from four different
cultivar (Veneziani et al., 2022).
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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).*
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EFFECT OF THE VACUUM TREATMENT (18 mbar 16 °C) OF PASTES ON THE VOLATILE COMPOUNDS
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different letters (a-b) are significantly different from
one another (p < 0.05).
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EFFECT OF THE VACUUM TREATMENT OF PASTES ON THE PHENOLIC COMPOSITION (mg/kg) OF
THE VOOs CV. LECCINO (unpublished data).*
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25
EFFECT OF THE VACUUM TREATMENT (29 mbar 22 °C) OF PASTES ON THE PHENOLIC
COMPOSITION (mg/kg) OF THE VOOs CV. CANINO and CV. CORATINA (unpublished data).
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27 EFFECT OF THE VACUUM TREATMENT (29 mbar 22 °C) OF PASTES ON THE VOLATLIE COMPOUNDS RELATED TO
“OFF FLAVORS” (ug/kg) OF THE VOOs CV. CANINO and CORATINA (unpublished data).
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Sensory analysis of Leccino VOOs at different vacuum conditions.
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Sensory analysis of Canino and Coratina VOOs extracted at 29 mbar of
vacuum.
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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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