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HEAT TREATING A FOOD PRODUCT
CONTAINED IN A PACKAGE

Technical Field

The invention relates to food processing. More particularly, it is related to heat

treating a food product while contained in a package that comprises carton.

Background Art

During the 1990s, technology was developed that allowed food products, such

as beans and crushed tomatoes, to be heat treated while held in carton packages. For
instance, at this time, Tetra Pak® launched the Tetra Recart® package in which the food
products first are filled in the carton packages, and thereafter fed into e.g. a retort
station in which the food products as well as the packages are heat treated. By making
it possible to use carton packages, instead of tin cans, the same shelf life could be
achieved but with significantly lowered environmental impact by using more sustainable
package materials.

Even though retorting is commonly used for beans, peas, etc., some food
products, such as tomatoes, can also be handled by using so-called hot fill. When
using hot fill, as the name suggests, the food product is heated and filled, while heated,
into the packages. The heat of the food product in combination with the properties of
the food products, e.g. acidity levels of the food products, provides for that bacteria,
spores and other unwanted microorganisms are killed off.

Exposing food packages, and the food product held therein, to heat comes with
the positive effect that the food product becomes safe to consume. However, the heat
exposure has a negative impact on the packaging material. For instance, printed décor
on the packaging material may suffer during the heat exposure, in particular if the heat
is provided by using steam.

A common solution to the problem of how to reduce the impact on the
packaging material by the heat exposure can be learned from the tin can industry. To
avoid that the printing is negatively affected during the heat treatment, the packages
are heat treated without printing, e.g. a clean tin can, and after the heat treatment the
packages are labeled. By applying the labels, i.e. the printed packaging material, after
the heat treatment, the risk is avoided.

In carton-based packages made to withstand the heat treatment, it is known to

have a plastic layer outside a carton layer. In this way, the carton layer, which can
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comprise the printing, can be protected from steam or any other heat transfer medium
by the plastic layer.

Even though there are different technologies available today, there is a problem
still that the packaging material can be damaged when carton-based packages filled
with food products are heat treated, in particular when steam is used for supplying the

heat.

Summary
It is an object of the invention to at least partly overcome one or more of the

above-identified limitations of the prior art. In particular, it is an object to provide a
method for assuring that the food product is adequately heat treated at the same time
as the integrity of the packaging material is maintained.

According to a first aspect a method for heat treating a food product contained
in a package is provided. The package may be made of a packaging material
comprising a carton layer. The method may comprise exposing the package to hot
water to thereby transfer heat from the hot water to the food product, drying the
package, such that a water content in the carton layer of the packaging material is
reduced, and exposing the package to cold water to thereby transfer heat from the food
product to the cold water.

By including the step of drying the package, water that may have penetrated
into for example the carton layer via exposed ends of the packages or through a
protective layer can be removed before the package again is exposed to water, in the
form of the cold water. Removing the water in this way can be seen as allowing the
package to recover between the step of being exposed to the hot water and the step of
being exposed to the cold water. As an effect of this recovering, the package is less
affected during the heat treatment, which can result in that package integrity can be
maintained during longer periods of exposure to the hot water and/or the cold water
and that the printed décor is kept in good condition.

The package may be exposed to the hot water until a temperature of the food
product is in the range of 90 to 130 °C. The package may be exposed to the hot water
for 15 to 80 minutes. The exposing of the package to hot water may comprise holding
the package in a chamber having a relative humidity in the range of 80 to 100%.

The drying may comprise holding the package in a chamber having a mean
temperate over time in the range of 10 to 75 °C. The drying may be performed for at
least 1 minute, or for at least minutes. The drying may be performed for up to 30

minutes. The drying may comprise holding the package in a chamber having an
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absolute humidity that is less than half of the absolute humidity of the chamber when
the package is exposed to the hot water. The drying may comprise holding the
package in a relative humidity that is less than 30%. The drying may comprise holding
the package in a relative humidity that is less than 50% or the relative humidity of the
chamber when the package is exposed to hot water.

The package may be exposed to the cold water until a temperature of the food
product is gradually reduced to less than 50 °C. More particularly, less than 45 °C for a
retort station, and less than 12 °C for a pasteurizer. The food product may be exposed
to the cold water for 20 to 90 minutes. The exposing of the package to cold water may
comprise holding the package in a relative humidity in the range of 80 to 100%.

The step of drying may comprise generating an air flow in a chamber holding
the package, to provide for that steam is removed from said chamber such that
humidity in said chamber is reduced. The step of drying may comprise condensing
water from air in a chamber holding the package, to provide for reduced humidity in
said chamber.

According to a second aspect it is provided an apparatus for heat treating a
food product contained in a package, the package being made of a packaging material
comprising a carton layer, said apparatus comprising a chamber arranged to hold the
food package, a nozzle arrangement arranged to provide hot water inside the chamber
for exposing the package to hot water and thereby transfer heat from the hot water to
the food product, and provide cold water inside the chamber for exposing the package
to cold water to thereby transfer heat from the food product to the cold water, and an
air circulation system for circulating air in the chamber and comprising a condenser for
reducing the humidity of the air and thereby provide for drying the package when
located inside the chamber, such that a water content in the carton layer of the
packaging material is reduced.

According to a third aspect it is provided a system for heat treating a food
product contained in a package, the package being made of a packaging material
comprising a carton layer, said system comprising, in sequential order a heating station
provided with a chamber arranged to expose the package to hot water to thereby
transfer heat from the hot water to the food product, a drying station arranged to dry the
package, such that a water content in the carton layer of the packaging material is
reduced, and a cooling station provided with a chamber arranged to expose the
package to cold water to thereby transfer heat from the food product to the cold water.

According to a fourth aspect it is provided a food product contained in a food

package obtained by a method according to the first aspect.



10

15

20

25

30

35

WO 2022/189643 PCT/EP2022/056359

The apparatus and the system each have the same advantages as the method,
and may include the same embodiments and features as the method.
Still other objectives, features, aspects and advantages of the invention will

appear from the following detailed description as well as from the drawings.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example, with
reference to the accompanying schematic drawings, in which

Fig. 1 is a flow chart of a process for heat treating food product contained in
packages.

Fig. 2A-C illustrate a package containing a food product, when heat treated,
dried and cooled.

Fig. 3A and Fig. 3B are diagrams illustrating weight gain respectively edge
wicking for packages, caused by absorbed water, as a function of time.

Fig. 4 is a flowchart illustrating a method for heat treating a food product
contained in a package.

Fig. 5 illustrates an apparatus for batchwise heat treating of food product in
packages.

Fig. 6 illustrates a system for continuous heat treating of food product in

packages.

Detailed Description

Fig. 1 is a flow chart 100 illustrating a process for heat treating food product
contained in packages. In a first step 102, the packages are stacked on a carrier device
or other device arranged for transporting the packages into a retorting station or other
apparatus for heat treating the food products and the packages holding the food
products. In a second step 104, when placed in the retorting device, the packages are
heated to a first temperature. Next, in a third step 106, the packages are further heated
to a second temperature, which is typically higher than the first temperature. Both the
second and third step 104, 106 may comprise spraying hot water onto the packages.
The hot water may have a liquid form or a from that is more or less gaseous (steam).
During the second and third step 104, 106, heat is transferred into the food products
such that these are heated and microorganisms are killed off. Even though two steps of
heating is described, this is only to be seen as an example. Further, how to heat treat
the food products, that is, how many steps, duration of the different steps,

temperatures, etc., is not only a matter of food safety, but also has an effect of the taste
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and properties of the food products. Thus, different food producers may choose
different combinations of heating steps.

Once the food products and the packages are heated, in a fourth step 108, the
packages are dried. As will be further elaborated upon below, this may include that a
humidity level inside the retorting station is lowered by using an air circulation system.
An advantage of having the step of drying is that negative effects on packaging
material can be reduced.

The drying 108 can be performed at atmospheric conditions and at a
temperature of about 23 °C. The drying can be performed at a temperature that is
lower than this, such as below 20 °C, below, 17 °C or below 14 °C. In each case the
temperature should still be above 0 °C, preferably above 5 °C. Drying at a cooler
temperature may be advantageous in that the moisture content of surrounding air can
then be lower, causing more dry air to replace water that evaporates from the carton
layer in the package. This results in more efficient drying of the package. When using a
cooler temperature it can be said that the drying also includes “cooling”, as it cools the
carton layer. Of course, warm air can also be used for the drying but then it should
preferably be assured that the water content of the surrounding air is not too high.

Thereafter, in a fifth step 110, the packages are cooled down. This may be
made by spraying cold water onto the packages. As for the steps of heating the
packages, i.e. the second and third steps 104, 106, the cooling may be divided in two
steps, and thus after the fifth step 110, a sixth step 112 may follow in which the
packages are further cooled down. The cold water used in the fifth and sixth steps 110,
112 may be of different temperatures in the two steps. Further, duration and amount of
water used may differ between the two steps.

In a seventh step 114, the packages may be unstacked. This may involve
opening the retorting station, taking out the carrier device from the retorting station and
moving the packages from the carrier device onto a conveyor band or other
downstream equipment for further processing.

Fig. 2A to 2C illustrate by way of example a package 200 during heating, e.g.
the second or third step 104, 106 illustrated in fig. 1, during drying of the package 200,
e.g. the fourth step 108, and during cooling of the package 200, i.e. the fifth or sixth
step 110,112, respectively.

Starting with fig. 2A, the package 200 comprises a food product 201. The
package 200 may be formed by a packaging material 202 comprising a carton layer
203, an outer plastic layer 204 and an inner plastic layer 206. The carton layer 203

provide rigidness for the package. The carton layer may be a cardboard layer. The
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carton layer may be a fibre-based layer made primarily of cellulose. The outer plastic
layer 204 protects the carton layer 203 against e.g. moisture from a surrounding
environment, while the inner plastic layer 206 can protect the carton layer 203 from the
food product 201.

When producing the package 200, a longitudinal sealing can be provided on a
blank such that a sleeve is formed. The sleeve may be closed in one end by a first
transversal sealing, such that a bottom or top is formed, filled with the food product 201
and thereafter closed in the other end by a second transversal sealing, such that both
the bottom and the top are provided. Since the package 200 is formed from a blank cut
from a web of packaging material, the carton layer 203 can be exposed in a top fin 208
and a bottom fin 210 of the package 200, i.e. there is no plastic layer present to cover
the carton layer at the edges.

During heating, heat HT can be transferred into the food product 201 via the
package 200. As indicated above, the heat HT may be provided by using hot water 212
as a heat transfer medium. The exposure of hot water 212 can continue up until a
temperature Th of the food product is in the range of 90 to 130 °C. The package 200
may be exposed to hot water 15 to 80 minutes. As an alternative to spraying the hot
water 212 onto the package 200, the package 200 may be exposed to hot water 212 by
holding the package 200 in a relative humidity RH in the range of 80 to 100%. When
the package 200 is exposed to hot water and thereby heated, a small amount of the
water may occasionally pass through the outer plastic layer 204 and enter the carton
layer 203.

During drying, as illustrated in fig. 2B, water W can be transferred away from
the packaging material 202. As illustrated, the water W may be transferred from the
packaging material via the top fin 208 and the bottom fin 210, but also from the carton
layer through the outer plastic layer 204. Such transfer through the outer plastic layer
204 depends on what type of plastic the layer 204 is made of, and happens usually
only when the outer plastic layer 204 is warm.

The drying may comprise holding the package 200 in a mean temperate Tp over
time in the range of 10 to 75 °C. The drying may be performed for at least 1 minute or
at least 3 minutes. The drying may be performed up to 30 minutes. Further, the drying
may comprise holding the package 200 in an absolute humidity AHp that is less than
half of the absolute humidity AHx when the package 200 is exposed to the hot water
212. The drying may also or alternatively comprise holding the package in a relative
humidity RH that is less than 30%. Further, the drying may comprise holding the
package 200 in a relative humidity RH that is less than 50% of the relative humidity RH
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when the package 200 is exposed to hot water 212, wherein relative humidity is to be
understood as absolute humidity relative to maximum humidity given the same
temperature.

The cooling of the package 200, illustrated in fig. 2C, can be achieved by
spraying cold water 214 onto the package 200. Due to the temperature difference, the
heat HT may be transferred from the food product 201 inside the package 200 to a
surrounding environment. The package may be exposed to the cold water 214 until a
temperature T¢ of the food product 201 is gradually reduced to less than 50 °C. More
particularly, if the retorting station is used below 45 °C, and in case a pasteurizer is
used below 12 °C. The food product 201 may be exposed to the cold water 214 for 20
to 90 minutes. Exposing of the package 200 to the cold water 214 may comprise
holding the package 200 in a relative humidity RH in the range of 80 to 100%.

Fig. 3A is a graph illustrating test results obtained when using a drying step in
the process for heat treating food product contained in packages as described herein.
The packages were of the type like the package 200 described above, being made of a
packaging material that comprises a carton layer, an outer plastic layer and an inner
plastic layer. The thickness of the carton layer was 294 um. The outer plastic layer had
a thickness of 31 um. The inner plastic layer was made of two plastic layers of different
plastic materials which had a combined thickness of 64 um. The size (volume) of the
package was 390 ml and both the carton layer and plastic layers were made of
materials conventionally used for packages within the technical field of heat treating
food product contained in packages. Specifically, the packages were 390 ml Tetra
Recart ® packages of the midi format.

The drying was performed at atmospheric pressure, at a room temperature of
about 22 °C and at a relative humidity of 50%. On the x-axis in the graph the drying
time in minutes is shown. On the y-axis the amount of water in the carton layer,
measured in gram, is shown. The amount of water in the carton layer was determined
by comparing the weight of the package with the weight it had before being filled with
food product and used in the process for heat treating food product contained in
packages as described herein.

Fig. 3B is a graph illustrating the test results obtained for the same packages
but instead showing, on the y-axis, the edge wicking (EW) in mm. Edge wicking is the
distance from the top sealing (open carton edge) into the carton layer where it can be
observed that the carton layer has absorbed water. For example, 10 mm edge wicking
means that water has penetrated 10 mm into the carton layer, as seen along the planar

direction of the carton layer and as measured from the edge of the carton layer. The
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edge of the carton layer coincides with the edge of the packaging material. Wicking
was determined by studying the package from the outside, as it can be clearly seen
when a carton layer is affected by water or other liquid (it becomes darker). Several
points were studied for each package and the average value was calculated.

It could be seen that the weight gain, or water absorption is gram, decreases
relatively linearly with time, following a curve described as y = -0.9969x + 5.8496,
where y is the amount of water in gram and x is the drying time in minutes.

It could also be seen that the edge wetting decreased more exponentially,
following a curve described as y = 45.079e%91%< where y is the edge wetting in mm
and x is drying time in minutes.

As can be seen from Fig. 3A and Fig. 3B, edge wetting decreased significantly
faster and after only 1 minute it was generally below 10 mm. This was a positive
surprise since it is primarily edge wetting that causes so called “soggy packages”, i.e.
packages where the carton layer becomes so wet that it loses it rigidity and thus the
ability to support and maintain the shape of the package.

Describing Fig. 3A in other words, in can be said it illustrates weight gain of a
type of package like the package 200 previously described, after having been
subjected to heat treatment and thereafter cooled from time 0 to 5 minutes. During
cooling the package was in a dry, indoor atmosphere. As can be seen from the graph,
in this particular experiment, after approximately 5 minutes only a minor weight gain
can be measured, i.e. the weight gain initially measured was over time reduced. Thus,
for this particular package used in this experiment, drying for 5 minutes provides for
that most water transferred into the packaging material during the heating step, in
which the package is subjected to water, has been dried out from the package 200.

It was observed that among packages with a higher water content in the
packaging material, more of these were often considered soft or soggy, not having the
desired stiffness compared to packages that have a lower water content in the
packaging material. By including a drying step when heat treating the food product 201,
contained in the package 200, damages on the package 200 can be avoided or at least
reduced.

Fig. 4 is a flowchart illustrating a general method 400 for heat treating the food
product 201. In a first step 402, the package 200 is exposed to the hot water 212 to
thereby transfer heat HT from the hot water 212 to the food product 201. In a second
step 404, the package 200 can be dried such that a water content in the carton layer

203 of the packaging material 202 is reduced. In a third step 406, the package 200 can
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be exposed to cold water 214 to thereby transfer heat HT from the food product 201 to
the cold water 214.

The drying 404 can be performed at atmospheric conditions and at a
temperature of about 23 °C. The drying can be performed at a temperature that is
lower than this, such as below 20 °C, below, 17 °C or below 14 °C. In each case the
temperature should still be above 0 °C, preferably above 5 °C. Drying at a cooler
temperature may be advantageous in that the moisture content of surrounding air can
then be lower, causing more dry air to replace water that evaporates from the carton
layer in the package. This results in more efficient drying of the package. When using a
cooler temperature it can be said that the drying also includes “cooling”, as it cools the
carton layer. Of course, warm air can also be used for the drying but then it should
preferably be assured that the water content of the surrounding air is not too high.

Fig. 5 illustrates an apparatus 500 for batchwise heat treatment of the packages
200 containing the food product 201 by way of example. The apparatus 500 may be a
retorting station.

The apparatus 500 can comprise a chamber 502 for holding the package 200.
Even though notillustrated, a door may be provided for accessing the chamber 502. To
provide the hot water 212 and the cold water 214, nozzles 504a, 504b can be provided
inside the chamber 502. Valves 506a, 506b may be provided in the apparatus 500
such that an air flow between the chamber 502 and the surrounding environment 507
can be achieved and also controlled. To control the apparatus 500, a control unit 508
may be provided. This control unit 508 may for instance be configured to switch
between the different stages of heating, drying and cooling, but also receive
measurement data continuously and adapt various operational settings accordingly.

The hot water 212 may be supplied via a hot water supply pipe 510 feeding into
the apparatus, and in a similar manner the cold water 214 may be supplied via a cold
water supply pipe 512.

Optionally, to provide for that the package 200 can be dried efficiently inside the
chamber 502, an air circulation system 514 may be used. As illustrated, this may be
connected to the apparatus 500 via the valves 506a. The air circulation system 514 can
comprise a condenser 516, arranged to release water from the air that is circulated
from the chamber 502, and a fan 518, arranged to provide a movement of the air
through the air circulation system 514. Alternatively, humid air in the chamber 502 may
be vented out while letting in more dry air from the surrounding environment.

To be able to release water from the apparatus 500, an outlet 520 may be

provided.
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During the step of drying 404, an air flow AF can be generated to provide for
that steam is removed from the chamber 502 such that humidity in the chamber is
reduced.

As exemplified by the condenser 516, the step of drying 404 may comprise
condensing water from air to provide for reduced humidity in the chamber 502.

Fig. 6 illustrates a system 600 for heat treating food products 201 contained in
the packages 200. Unlike the apparatus 500 illustrated in fig. 5, the system 600 is an
example of continuous heat treatment of food products 201 contained in packages 200.

In this particular example, the packages 200 can be transported on a conveyor
band 602 through a heating station 604, a drying station 606 and a cooling station 608.
The heating station 604 can comprise a chamber 610 and a nozzle 612 for providing
the hot water 212 such that the food product 201 can be heated, thereby assuring that
bacteria and other unwanted microorganisms are killed off. The drying station 606 can
be provided with a fan 614 to provide for air circulation. A valve 616 can be provided for
allowing moist air to be released from the drying station 606. The cooling station 608
can be provided with a chamber 617 and a nozzle 618 for providing the hot water 214.
Even though not illustrated, the system 600 may comprise an air circulation system as
illustrated in fig. 5.

The different stations may be provided with gates for controlling that humidity
and temperature can be retained inside the different stations. The gates can be
mechanical and/or air controlled, i.e. the air flow can be controlled such that
surrounding air is not let in and the air held inside is not let out. The heating station 602
can have an incoming gate 620 and an outgoing gate 622. The drying station 606 can
have an incoming gate 624 and an outgoing gate 626. The cooling station 608 can
have an incoming gate 628 and an outgoing gate 630.

From the description above follows that, although various embodiments of the
invention have been described and shown, the invention is not restricted thereto, but
may also be embodied in other ways within the scope of the subject-matter defined in

the following claims.



10

15

20

25

30

35

WO 2022/189643 PCT/EP2022/056359

11

CLAIMS

1. A method (400) for heat treating a food product (201) contained in a
package (200), the package (200) being made of a packaging material (202)
comprising a carton layer (203), said method (400) comprising

exposing (402) the package (200) to hot water (212) to thereby transfer heat
(HT) from the hot water (212) to the food product (201),

drying (404) the package (200), such that a water content in the carton layer
(203) of the packaging material (202) is reduced, and

exposing (406) the package (200) to cold water (214) to thereby transfer heat
(HT) from the food product (201) to the cold water (214).

2. The method according to claim 1, wherein the package (200) is exposed to
the hot water until a temperature (Ty) of the food product (201) is in the range of 90 to
130 °C.

3. The method according to any one of the preceding claims, wherein the

package (200) is exposed to the hot water (212) for 15 to 80 minutes.

4. The method according to any one of the preceding claims, wherein the
exposing (402) of the package (200) to hot water (212) comprises holding the package
(200) in a chamber (502) having a relative humidity (RH) in the range of 80 to 100%.

5. The method according to any one of the preceding claims, wherein the
drying (404) comprises holding the package (200) in a chamber (502) having a mean

temperate (Tp) over time in the range of 10 to 75 °C.

6. The method according to any one of the preceding claims, wherein the

drying (404) is performed for at least 1 minute, or for at least 3 minutes.

7. The method according to any one of the preceding claims, wherein the
drying (404) comprises holding the package (200) in a chamber (502) having an
absolute humidity (AHp) that is less than half of the absolute humidity (AHH) of the
chamber (502) when the package (200) is exposed (402) to the hot water (212).
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8. The method according to any one of the preceding claims, wherein the
drying (404) comprises holding the package (200) in a relative humidity (RH) that is
less than 30%.

9. The method according to any one of the preceding claims, wherein the
drying (404) comprises holding the package (200) in a relative humidity (RH) that is
less than 50% or the relative humidity (RH) of the chamber (502) when the package
(200) is exposed to hot water (212).

10. The method according to any one of the preceding claims, wherein the
package (200) is exposed to the cold water until a temperature (Th) of the food product

(201) is gradually reduced to less than 50 °C.

11. The method according to any one of the preceding claims, wherein the food

product (201) is exposed to the cold water (214) for 20 to 90 minutes.

12. The method according to any one of the preceding claims, wherein the
exposing (404) of the package (200) to cold water (CW) comprises holding the
package (200) in a relative humidity (RH) in the range of 80 to 100%.

13. The method according to any one of the preceding claims, wherein the step
of drying (404) comprises generating an air flow in a chamber (502) holding the
package (200), to provide for that steam is removed from said chamber (502) such that

humidity in said chamber (502) is reduced.

14. The method according to any one of the preceding claims, wherein the step
of drying (404) comprises condensing water from air in a chamber (502) holding the

package (200), to provide for reduced humidity in said chamber (502).

15. An apparatus (500) for heat treating a food product (201) contained in a
package (200), the package (200) being made of a packaging material (202)
comprising a carton layer (203), said apparatus (500) comprising

a chamber (502) arranged to hold the food package (200),

a nozzle arrangement (504a-b) arranged to
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- provide hot water (212) inside the chamber (502) for exposing (402) the
package (200) to hot water (212) and thereby transfer heat (HT) from the hot water
(212) to the food product (201), and

- provide cold water (214) inside the chamber (502) for exposing (404) the
package (200) to cold water (214) to thereby transfer heat (HT) from the food product
(201) to the cold water (214), and

an air circulation system (514) for circulating air in the chamber (502) and
comprising a condenser (516) for reducing the humidity of the air and thereby provide
for drying (404) the package (200) when located inside the chamber (502), such that a

water content in the carton layer (203) of the packaging material (202) is reduced.

16. A system (600) for heat treating a food product (201) contained in a
package (200), the package (200) being made of a packaging material (202)
comprising a carton layer (203), said system (600) comprising, in sequential order

a heating station (604) provided with a chamber (610) arranged to expose the
package (200) to hot water (212) to thereby transfer heat (HT) from the hot water (212)
to the food product (201),

a drying station (606) arranged to dry (404) the package (200), such that a
water content in the carton layer (203) of the packaging material (202) is reduced, and

a cooling station (608) provided with a chamber (617) arranged to expose the
package (200) to cold water (214) to thereby transfer heat (HT) from the food product
(201) to the cold water (214).

17. A food product (201) contained in a food package (200) obtained by a

method (400) according to any one of claim 1 to 12.
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