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(54) DEVICE AND METHOD FOR CONTINUOUS TREATMENT OF A FOOD PRODUCT

(57) A device and process for continuous treatment in the tubular chamber (1) between a first inlet (11) for

of a food product that uses the device having: a tubular
chamber (1) which has a first conduit (101) as an inlet
for the food product and a second conduit (102) as an
outlet for the food product, to maintain the food product
pressurized from the first conduit (101) to the second
conduit (102); a circulation circuit (121) for thermal fluid

thermal fluid and a first outlet (12) for thermal fluid; a
malaxing mechanism (30) inside the tubular chamber (1)
to malax the food product, which has arotating shaft (301)
and a plurality of blades (300) along the rotating shaft
(301), the rotating shaft (301) being parallel to a longitu-
dinal axis of the tubular chamber (1).
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Description
Field of the invention

[0001] The invention falls within the field of machinery and methods for treatment of semi-finished products in the food
industry. More specifically, it falls within the field of machinery which comprises heat exchangers and malaxing mech-
anisms and in the field of heat exchange and malaxing methods for said products.

Background of the invention

[0002] In the case of olive oils, the need to make the current extraction process of virgin and extra-virgin olive oil even
more dynamic, as well as the trend of searching for the best possible quality for final products, makes it necessary to
look for new alternatives to the weak points of the processes and equipment used, and malaxing the olive paste is one
of the most conflictive points in these processes. In known methods it involves a loss of time in the processing cycle
and a reduction in the quality of the final product.

Description of the invention

[0003] The invention proposes, as an alternative, a device and process for continuous treatment of a food product
that, although when applied to olive oil production it has similar results with regard to oil extraction, enables many other
conditioning variables of the olive paste to be controlled and managed, thereby increasing the quality of the final product
and also reducing the time the process takes and at a lower cost, both in the installation and in energy consumption.
[0004] Thus, malaxing the olive paste in accordance with the invention substitutes traditional malaxing while at the
same time providing the same benefits and added values to this part of the process.

[0005] Theinventionreduces the malaxing time from the traditional 60-90 minutes to a fourth of that time for productions
of 100,000 kg/day, this being the time the product takes to complete the entire circuit, from the grinding mill to the decanter.
[0006] The temperature variation in the device of the invention may be done both positively and negatively, that is to
say, the temperature of the olive paste may be increased to improve the extractability thereof, and the temperature may
be decreased when necessary, for example during hot months, in order to obtain a better quality of the Extra-Virgin
Olive QOil (EVOO).

[0007] The invention enables a reduction of traditional coadjuvants, such as microtalc and water, to be achieved.
[0008] Another advantage of the device of the invention is that it enables a controlled atmosphere to be created, in
which the process is carried out.

[0009] Additionally, using the device of the invention in the production of oil improves the traditional process with
regard to the quality of EVOO without interfering in the amount of oil obtained.

[0010] One aspect of the invention relates to a device for continuous treatment of a food product. By continuous
treatment it is meant a process without an interruption, in other words, the food product is subjected to the treatment in
a continuous manner, without the need to interrupt the treatment to complete it. The device for the continuous treatment
of the food product comprises:

- atubular chamber which comprises a first conduit as an inlet for the food product and a second conduit as an outlet
for the food product, the tubular chamber being configured to maintain the food product pressurized from the first
conduit to the second conduit;

- acirculation circuit for thermal fluid in the tubular chamber between a first inlet for thermal fluid and a first outlet for
thermal fluid;

- a malaxing mechanism within the tubular chamber to malax the food product, comprising a rotating shaft and a
plurality of blades along the rotating shaft, the rotating shaft being parallel to a longitudinal axis of the tubular chamber.

[0011] In accordance with the structure of the treatment device, it is shown that continuous treatment implies that the
product goes through the tubular chamber from the first conduit to the second conduit in an uninterrupted fashion while
the process is being carried out. In other words, the device of the invention enables this treatment to be carried out
without any standstills.

[0012] In accordance with other features of the invention:

- The rotating shaft is configured to rotate at a speed comprised between 20 and 70 rpm.



10

15

20

25

30

35

40

45

50

55

EP 3 622 833 A1
Brief description of the drawings

[0013] As a complement to the description, and for the purpose of helping to make the features of the invention more
readily understandable, in accordance with a practical embodiment thereof, said description is accompanied by a set of
figures constituting an integral part thereof, which by way of illustration and not limitation represent the following:

Figure 1 is an elevation view of an embodiment of the device of the invention.

Figure 2 is a perspective view of an embodiment of the device of the invention, wherein the inner portion of the
upper subchamber may be seen.

Figure 3 is a perspective view of an embodiment of the device of the invention.

Figures 4, 5 and 6 are graphs wherein the temperature (°C) is represented on the y-axis and the time in hours (h)
is represented on the x- axis to show the heat exchange process of the invention. Figures 4, 5 and 6 illustrate the
process for three samples: T1, T2 and T3.

[0014] The device of the invention comprises the following elements:
1 Tubular chamber 1

101 First conduit
102 Second conduit

121 Circulation circuit

11 First inlet

12 First outlet

30 Malaxing mechanism
301 Rotating axis

300 Blades

131 First oxygen sensor

132 Second oxygen sensor

141 Oxygen inlet

110 First temperature measurement means
120 Second temperature measurement means

111 Third temperature measurement means
112 Fourth temperature measurement means
1A First tubular subchamber

1B Second tubular subchamber

1120  Fifth temperature measurement means
1112  Sixth temperature measurement means
20 Second inlet

161 First NIR sensor

162 Second NIR sensor

170 Torque sensor

152 Viscometer

31 Revolution counter

Description of an embodiment of the invention

[0015] Figure 1 shows an embodiment of the device of the invention which comprises in the interior thereof a circulation
circuit (121) of a thermal fluid which exchanges heat with the product to be treated, a conduit for the passage of the
product and a malaxing mechanism (30). The thermal fluid may be service water.

[0016] In an embodiment of the invention, the device shown in figure 1 is a device for fast olive paste preparation
installed between the mill and the decanter.

[0017] Given the current problems with regard to this aspect in traditional malaxing, it is necessary to design different
methods for the preparation of olive paste prior to the decanting stage. In effect, in traditional malaxing there is an
interruption in the extraction process of virgin olive oil, which cannot be continuous because of a malaxing stage in a
tub tank at room pressure, which after a malaxing period is emptied. Traditional malaxing also leads to a reduction in
the quality of the oil obtained, since in the malaxing stage in an open tub, oxidation of the olive paste takes place, which
causes a degradation of the oil obtained.

[0018] The malaxing process of the invention reduces the transition time between milling and decanting, since the
device of the invention enables the temperature of the paste to be adapted, as well as the coalescence of the oil in a
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completely dynamic form. The device of the invention also enables a reduction in the amount of coadjuvants used in
comparison with the amount required in traditional treatments of adding water or microtalc to facilitate extraction. Coa-
lescence is the possibility by which two or more materials merge into a single body, which in olive oil production refers
to the union of small olive oil drops to form other larger and more easily extractable drops.

[0019] Furthermore, in addition to the classical functions of traditional malaxing, the malaxing of the invention enables
certain factors to be controlled which earlier, due to the difficulty and cost of the installations, used to be highly complicated
and almost restricted to laboratory tests. Inside the malaxing device of the invention it is possible to work in a controlled
atmosphere, enabling the amount of oxygen inside the device of the invention to be known and managed.

[0020] Another parameter to control is the rotational speed of the internal malaxing mechanism which, along with
oxygen control, enables the viscosity of the olive paste to be adapted until an optimal level for separation in the decanter.
Viscosity is also related to olive oil extraction: by achieving a decrease in the viscosity through an optimized control of
temperature and malaxing, extractability increases.

[0021] All these additional parameters not only affect the extractability of the product but are also highly beneficial to
the quality of the same. By managing the temperature and mechanical speed, the phenolic compounds are optimized,
while the volatile compounds may be better limited within the controlled atmosphere. The olive oil is divided into majority
components (basically phenolic compounds which are triglycerides and make up 99% of the weight of the oil) and minority
volatile components (more than 200 components which differentiate the oil and provide healthy characteristics).
[0022] The device of the invention shown in figure 2 comprises modules three meters long which may be coupled in
order to achieve a suitable size for the necessary production, both in series and in parallel, in order to optimize the space
available in the oil mill.

[0023] Constructively the device of the invention is designed taking two facets into consideration. A first facet, related
to temperature control, and a second facet, related to the malaxing of the product to be treated.

[0024] In accordance with an embodiment of the invention considering the first facet, the one dedicated to temperature
control, the device comprises a floodable chamber through which thermal fluid circulates. In accordance with an em-
bodiment of the invention, the thermal fluid is climatizing water, at a higher or lower temperature, depending on whether
the operative function is to add or subtract heat from the product to be treated.

[0025] In accordance with an embodiment of the invention considering the second facet, the one dedicated to the
malaxing of the product to be treated, the rotating malaxing mechanism (30) is in contact with an olive paste. This facet
of the invention related to the malaxing is focused, on the one hand, on malaxing the product in order to achieve a
homogenous temperature and, on the other hand, by means of the malaxing motion, on helping reduce the viscosity,
favoring the coalescence of the oil.

Temperature variation:

[0026] The temperature variation is produced by means of heat exchange through convection and conduction between
the thermal fluid and the product to be treated.

[0027] In a preferred embodiment, the thermal fluid is water and the product to be treated is olive paste. By means of
the device of the invention, the temperature of the olive paste may be increased or decreased through heat exchange
between the olive paste and water.

[0028] In accordance with a preferred embodiment of the invention, water circulates through an outer portion of the
tubular chamber (1) in counterflow, that is to say, in an opposite direction to that of the circulation of the product to be
treated, which is the olive paste in this embodiment. In accordance with this embodiment, the circulation circuit (121) is
arranged in an outer portion of the tubular chamber (1).

[0029] The water temperature is controlled depending on the temperature of the olive paste at the outlet of the device
by means of an electrovalve device which enables the variation of the water temperature and, in turn, of the temperature
of the product to be treated (the olive paste). In the case in which heat is to be applied to the water, the hot water
electrovalve remains open until the treated product reaches the set temperature. Once this temperature is reached, this
electrovalve stops actuating and enables the recirculation of water inside the tubular chamber (1) until said temperature
is lowered and the electrovalve is again connected, adding hot water until reaching the set temperature once again.
[0030] Moreover, the flow of the water may be adjusted by means of three-way valves, enabling more or less flow
depending on the needs. The water flow is adjusted based on the heat exchange required to increase or decrease the
exchanged heat, according to the needs of the process. The adjustment is done by means of three-way valves and
control means of the extraction plant or of the device for the treatment of the product. If it is necessary to cool the olive
paste, the process is the same, only with the cooling fluid, the water, at a lower temperature than the olive paste.
[0031] To enable the temperature transfer to the entire olive paste, the motion of the olive paste inside the tubular
chamber (1) is forced to have a component in a transverse direction, increasing the amount of olive paste in contact
with the heated/cooled surface.

[0032] To increase the efficiency of the heat transfer and achieve quicker temperature variations, the tubular chamber
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(1) is externally isolated to avoid heat loss to the environment and enable the maximum use of heat energy.

Homogenization of the product to be treated:

[0033] The homogeneity and coalescence of the product to be treated is achieved through the malaxing mechanism
(30), which has rotating parts in the tubular chamber (1) of the device of the invention.

[0034] These rotating parts consist of a shaft (301) actuated by a motoreductor and equipped with blades (300)
alternately arranged along the shaft (301). The blades (300) are arranged inclined with respect to the shaft (301) in order
to facilitate a motion of the product through an axial component and also to radially drive the product to be treated in
order to facilitate the malaxing of the same.

[0035] By means of frequency variators the rotational speed of the shaft (301) may be modified, producing a more or
less powerful malaxing according to the needs at any time.

[0036] To increase the possibilities of tailoring the olive paste, and by means of connections in the first conduit (101),
traditional olive coadjuvants may be added, such as water and micro talc, by means of a second inlet (20). The device
and process of the invention enable the amount of additives to be reduced, which translates to lower costs.

[0037] Withregard to adding water, the amount necessary depends on the moisture present in the olive when it arrives
at the mill, but through achieving a much more optimized malaxing of the olive batter, the device and method of the
invention enable the proportion of water to be injected to be reduced if necessary.

[0038] There is significant improvement in quality by having more control over the oxidation variables that intervene
in the process. By means of the device and process of the invention the amount of O2 in the olive batter may be controlled
and thereby prevent it from affecting the oil obtained. This advantage is particularly noteworthy for the production of
high-end oils, since contact with O2 inside the equipment can be minimized, which results in fruitier and more aromatic
oils and, therefore, more minority components which differentiate these oils and increase their quality.

[0039] Moreover, oxygen may also be introduced through an oxygen inlet (141) if necessary.

Controls:
[0040] The controls that may be carried out apart from the traditional ones are:

- Temperature control of the thermal fluid, which may be service water: the installed probes enable the instantaneous
temperature of the thermal fluid to be known. According to the embodiment of the invention, these probes are
installed in the first inlet (11), made up of first temperature measurement means (110) in the intermediate zone,
between the first tubular subchamber (1A) and the second tubular subchamber (1B), made up of fifth temperature
measurement means (1120), and in the first outlet (12), made up of second temperature measurement means (120).

- Temperature control of the product: just as with the thermal fluid, the temperature of the product is measured at
each relevant point of the installation, enabling the temperature of the thermal fluid to be adapted based on these
parameters. Therefore, in accordance with the embodiment of the invention, the device of the invention comprises:

- third temperature measurement means (111) configured to measure a temperature of the product to be treated
in the first conduit (101);

- fourth temperature measurement means (112) configured to measure a temperature of the product to be treated
in the second conduit (102);

- sixth temperature measurement means (1112) configured to measure a temperature of the product to be treated
between the first tubular subchamber (1A) and the second tubular subchamber (1B);

- Near-Infrared (NIR) control at the inlet and outlet of the product to measure the fat content and moisture: by means
of this measurement the amount of water to be added to the paste may be determined. Fourier Transform Near-
Infrared (FT-NIR) spectroscopy measures the interaction of near infrared light of a sample in all of the wave lengths
in that spectral range, generating a chemical fingerprint, also called spectrum. This resulting NIR spectrum shows
the absorption bands mainly from the C-H, N-H and O-H groups, making the NIR spectroscopy the first choice for
analyzing organic materials such as oily seeds and edible oils. Therefore, in accordance with the embodiment of
the invention, the device of the invention comprises:

- afirst NIR sensor (161) configured to measure a fat content and a degree of moisture in the first conduit (101);
- asecond NIR sensor (162) configured to measure a fat content and a degree of moisture in the second conduit

(102).

- Oxygen Control: inserted in the feeding and outlet conduits of the product. The amount of oxygen may be measured
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and varied as needed. Therefore, in accordance with the embodiment of the invention, the device of the invention
comprises:

- afirst oxygen sensor (131) configured to measure an amount of oxygen in the first conduit (101);
- asecond oxygen sensor (132) configured to measure an amount of oxygen in the second conduit (102);
- anoxygen inlet (141) configured to enable an introduction of oxygen in the first conduit (101);

- Torque control in the motoreductors which actuate the rotating shaft (301) to know the state of viscosity during the
entire process by means of a torque sensor (170).

- Viscosity control by means of a viscometer (152): the product is controlled at the outlet of the tubular chamber (1),
obtaining the state of the final product.

- Rotational speed control of the malaxing mechanism (30) by means of a revolution counter (31).

[0041] Figure 3 shows the points of location of the different sensors and inlets of the elements.
[0042] As was previously mentioned, in specific embodiments of the invention, the food product is olive paste and the
thermal fluid is water.

Cleaning system:

[0043] Additionally, cleaning equipment may be adapted in-situ, otherwise known as cleaning in place (CIP), to guar-
antee the cleaning of the installation, avoiding contamination of the next batches of olives. explanation This in-situ
cleaning, or CIP, enables an installation to be cleaned without disassembling any of the equipment or tubing.

[0044] Cleaning is carried out by means of circulating warm water and warm chemical solutions though the equipment
or tubing which is in contact with the products. The physical, chemical and bacteriological action thereof eliminates dirt
and microorganisms on the surfaces.

Installation and Process:

[0045] In the embodiment in which the product to be treated is olive paste, the device of the invention is inserted
between the mill and the decanter inside the oil mill. Feeding is carried out by a lobe pump to give continuity to the olive
paste and is carried out at the lower portion of the device of the invention, where heat is exchanged in counterflow with
the thermal fluid, which may be water, to achieve the set temperature. The outlet of the treated product is through the
upper portion of the malaxing device.

[0046] If more meters for malaxing are needed to meet production requirements, additional segments may be added,
coupled in series or in parallel, depending on the space available in the oil mill, the segments being fixed by means of
a bench which provides stability to the structure.

[0047] Withregard to the outlet of the product and the feeding to the decanter, itis not necessary for any other elements
tointervene, since the thrust of the lobe pump that feeds the device of the invention is able to drive the paste to the decanter.
[0048] Inotherwords, the device for the continuous treatment of a food product is configured to be installed downstream
the pump means to move the food product through the first conduit (101) of the tubular chamber (1) and through the
second conduit (102) directly to a decanter.

Description of the process

[0049] In an embodiment of the invention, the process consists of heating the milled paste of olives with the pits that
comes out of the grinder so that it arrives to the mixer at the correct temperature. This part of the process is common
in methods for obtaining olive oil.

[0050] The heating time negatively affects the quality of the product and, by means of an embodiment of the device
of the invention, this time is reduced by using a heat exchanger provided with a rotating malaxing mechanism (30) to
provide heat in a range approximately from 17 to 27°C, a flow of 4,000 kg/h with hot sanitary water. Additionally, the
device of the invention also enables the malaxing time to be reduced.

[0051] In an embodiment of the invention, the speed of the blades, adjustable through the variator, is between 20 and
30 rpm, although in the device of the invention this speed can reach up to 70rpm.

[0052] In anembodiment of the invention, wells are installed for temperature probes at the inlet to the first subchamber
(1A), at the outlet of the first subchamber (1A) and at the outlet of the second subchamber (1B).

[0053] In an embodiment of the invention, the diameter of the first conduit (101) of the connection between the first
subchamber (1A) and the second subchamber (1B) and the second conduit (102) is 5" or 127mm in order to have a
similar product speed in the connections and in the subchamber (1A, 1B).
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[0054] In an embodiment of the invention, the inlet of the product to be treated into the tubular chamber (1) is done
through the lower portion of the exchanger.

Oil mill test

[0055] During the 2016/2017 season, malaxing tests were carried in an oil mill. The test consisted of a comparison
between the malaxing of the invention and a traditional malaxing, focusing on the amount of extra-virgin oil obtained in
both cases.

[0056] The elements used in the study were the traditional elements for the extraction of virgin olive oil:

Hammer mill.

The malaxing device of the invention which comprises modules to form a treatment length of 12 meters.
Traditional vertical axis mixer (3000 kg)

GEA Westfalia VCC-458-08-30 decanter

Vertical centrifuge VSD-25-02-007

[0057] The study was carried out with the maximum similarity for both processes, carrying out an homogenization of
the olive batches, production in the decanter, separation in the centrifuge, as well as adding water and other elements
that influence in the separation.

[0058] The two similar batches were processed, one intended to be malaxed in accordance with the invention and
another for traditional malaxing, of 12341kg and 12461kg, respectively. During the process, different samples were
taken to be subsequently analyzed in the laboratory, which are included in Tables 1 and 2. Each sample was taken in
a period of 1 hour (T1, T2 y T3), in addition to a sample mixture of others taken at intervals of 15 minutes with the
following results:

Table 1. Results of the samples analyzed during the process with malaxer of the invention

MALAXER OF THE INVENTION
INLET T1 T2 T3 MIXTURE
MOISTURE (%) 514 64.1 62.4 64.4 62.15
GMS (%) 44.89 8.76 9.72 9.03 9.66
GMH (%) 21.81 3.15 3.65 3.23 3.66
kg processed 12341 EFFICIENCY (%) 74.46
kg of oil obtained 2005 YIELD (%) 16.24

Table 2. Results of the samples analyzed during the process with a traditional malaxer

TRADITIONAL MALAXER
INLET T T2 T3 MIXTURE
MOISTURE (%) 50.96 64.82 64.31 63.73 63.83
GMS (%) 44.84 8.53 8.94 7.61 8.38
GMH (%) 21.98 3 3.19 2.76 3.03
kg processed 12461 EFFICIENCY (%) 75.8
kg of oil obtained 2077 YIELD (%) 16.66

[0059] Where:

GMS: Olive paste fat content of a dry extract, without moisture.
GMH: Olive paste fat content of a moist extract, with moisture.

[0060] As can be deduced from the tables, the potential of the malaxing of the invention is very high with regard to oil
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extraction, similar results being obtained in both cases.

[0061] With regard to the temperature transfer in both tests, the graphs in figures 4, 5 and 6 show the temperature
variation between the heating water and the olive paste. It is clear that an effective temperature exchange is produced
when feeding with hot water in T1 and T3 and that in T2 this exchange is maintained during the period of recirculation
of the service water in a time that amounts to a fourth of the time used in a traditional mixer.

Claims
1. Device for continuous treatment of a food product, characterized in that it comprises:

- a tubular chamber (1) which comprises a first conduit (101) for entrance of the food product and a second
conduit (102) for exit of the food product, configured to maintain the food product under pressure from the first
conduit (101) to the second conduit (102);

- a circulation circuit (121) for thermal fluid in the tubular chamber (1) between a first inlet (11) for thermal fluid
and a first outlet (12) for thermal fluid;

- a malaxing mechanism (30) inside the tubular chamber (1) to malax the food product, which comprises a
rotating shaft (301) and a plurality of blades (300) along the rotating shaft (301), the rotating shaft (301) being
parallel to a longitudinal axis of the tubular chamber (1).

2. Device for continuous treatment of a food product according to claim 1, characterized in that the rotating shaft
(301) is configured to rotate at a speed comprised between 20 and 70 rpm.

3. Device for continuous treatment of a food product according to any of claims 1-2, characterized in that it comprises:

- a first oxygen sensor (131) to measure an amount of oxygen in the first conduit (101);
- a second oxygen sensor (132) to measure an amount of oxygen in the second conduit (102);
- an oxygen inlet (141) to enable an introduction of oxygen in the first conduit (101);

4. Device for continuous treatment of a food product according to any of claims 1-3, characterized in that:
- the circulation circuit (121) is made up of a floodable chamber in the tubular chamber (1).

5. Device for continuous treatment of a food product according to any of claims 1-4, characterized in that the tubular
chamber (1) is configured so that the thermal fluid and the food product circulate in counterflow.

6. Device for continuous treatment of a food product according to any of claims 1-4, characterized in that the first
inlet (11), the first outlet (12), the circulation circuit (121), the first conduit (101) and the second conduit (102) are
arranged in the tubular chamber (1) so that the thermal fluid and the food product circulate in counterflow.

7. Device for continuous treatment of a food product according to any of claims 1-6, characterized in that the circulation
circuit (121) is arranged on an outer portion of the tubular chamber (1).

8. Device for continuous treatment of a food product according to any of claims 1-7, characterized in that it comprises:

- first temperature measurement means (110) configured to measure a temperature of the thermal fluid in the
first inlet (11);

- second temperature measurement means (120) configured to measure a temperature of the thermal fluid in
the first outlet (12);

- third temperature measurement means (111) configured to measure a temperature of the food product in the
first conduit (101);

- fourth temperature measurement means (112) configured to measure a temperature of the food product in
the second conduit (102);

9. Device for continuous treatment of a food product according to any of claims 1-8, characterized in that the tubular
chamber (1) comprises:

- a first tubular subchamber (1A);
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- a second tubular subchamber (1B) arranged in series with the first tubular subchamber (1A);

-fifth temperature measurementmeans (1120) configured to measure a temperature of the thermal fluid between
the first tubular subchamber (1A) and the second tubular subchamber (1B);

- sixth temperature measurement means (1112) configured to measure a temperature of the food product
between the first tubular subchamber (1A) and the second tubular subchamber (1B).

Device for continuous treatment of a food product according to any of claims 1-8, characterized in that it comprises
a second inlet (20) configured to enable a supply of additives to the tubular chamber (1).

Device for continuous treatment of a food product according to any of claims 1-10, characterized in that the blades
(300) are placed inclined with respect to the rotating shaft (301).

Device for continuous treatment of a food product according to any of claims 1-11, characterized in that it comprises:

- afirst NIR sensor (161) configured to measure a fat content and a degree of moisture in the first conduit (101);
-asecond NIR sensor (162) configured to measure a fat content and a degree of moisture in the second conduit
(102).

Device for continuous treatment of a food product according to any of claims 1-12, characterized in that it comprises
a motoreductor to actuate the rotating shaft (301) and a torque sensor (170) to measure an actuator torque of the
motoreductor.

Device for continuous treatment of a food product according to any of claims 1-13, characterized in that it comprises
a viscometer (152) to measure a viscosity of the food product in the second conduit (102).

Device for continuous treatment of a food product according to any of claims 1-14, characterized in that it comprises
a revolution counter (31) to measure a rotational speed of the malaxing mechanism (30).

Device for continuous treatment of a food product according to any of claims 1-15, characterized in that it is
configured to be installed downstream of the pump means to move the food product through the first conduit (101)
of the tubular chamber (1) and through the second conduit (102) to a decanter.

Process for continuous treatment of a food product in a device according to any of claims 1-16, characterized in
that the thermal fluid is water.

Process for continuous treatment of a food product according to claim 17, characterized in that the food product
is olive paste.

Process for continuous treatment of a food product according to claim 18, characterized in that it comprises adding
additives which comprise coadjuvants for olive oil.

Process for continuous treatment of a food product according to claim 19, characterized in that the additives
comprise water and microtalc.

Process for continuous treatment of a food product according to claim 20, characterized in that the microtalc is
added in a proportion comprised between 0.15% and 0.5% in weight.
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