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Description

TECHNICAL FIELD

[0001] The present invention relates to a sterilization
method of container-packaged food and a filling system,
and in particular relates to a sterilization method of con-
tainer-packaged food and a filling system exhibiting a
high sterilization effect on a mixture food of solid food/
soup including juice and capable of simplifying the overall
process and device configuration.

BACKGROUND ART

[0002] As a sterilization method of container-packaged
food, a "retort sterilization method" is comprised of filling
food in a container, sealing an opening of the container
with a lid material and subsequently transporting the con-
tainer to a chamber, and performing thermal sterilization
with high temperature and pressure steam or com-
pressed hot water, and a "steam injection sterilization
method" of filling food in a container and thereafter intro-
ducing high temperature and pressure steam therein,
and performing thermal sterilization while a heating me-
dium such as steam directly comes in contact with the
food. The steam injection sterilization method can be fur-
ther classified into two types based on the supply system
of the lid material. One is a sterilization method of sub-
jecting a container filled with food to thermal sterilization
using steam and thereafter sealing an opening of the
container with a sterilized lid material which underwent
separate sterilization (for example, refer to Patent Doc-
uments 1 and 2), and the other is a sterilization method
of partially fusion bonding (temporarily sealing) a lid ma-
terial on a flange portion of a container filled with food,
and subsequently performing thermal sterilization by in-
troducing high temperature and pressure steam, and
thereafter sealing (main sealing) the lid material with a
heat seal bar by fusion bonding it to the flange portion of
the container (for example, refer to Patent Document 3).
With the former sterilization method, in addition to a de-
vice for sterilizing the container filled with food, a separate
device for sterilizing the lid material is required. Mean-
while, with the latter sterilization method, in addition to a
sealing device for completely fusion bonding the lid ma-
terial to the flange portion of the container, a temporary
sealing device for partially fusion bonding the lid material
to the flange portion of the container is separately re-
quired.
[0003]

Patent Document 1: Japanese Published Unexam-
ined Patent Application Publication No. H09-009937
Patent Document 2: Japanese Published Unexam-
ined Patent Application Publication No.
2005-341922
Patent Document 3: Japanese Published Unexam-
ined Patent Application Publication No.

2005-118004

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0004] Among the conventional steam injection steri-
lization methods, with the sterilization method that seals
the sterilized container filled with food with a sterilized lid
material, although a temporary sealing device is not re-
quired, a separate device for sterilizing the lid material is
required.
Meanwhile, with the conventional steam injection sterili-
zation method that involves a temporary sealing process,
since the food, the container and the lid material are si-
multaneously sterilized, a separate device for sterilizing
the lid material is not required. A process and device for
individually sterilizing the lid material are not required
and, therefore, the overall process and device configu-
ration can be simplified,
Nevertheless, if the difference between the contraction
percentage of the container and the contraction percent-
age of the lid material is significant upon introducing high
temperature and pressure steam, there is a problem in
that, since a part of the lid material is bound by the flange
of the container, stress will be applied to the flange portion
of the container when the lid material contracts, and the
flange portion of the container will deform due to such
stress.
[0005] Meanwhile, in cases where the contents of the
foregoing container-packaged food are a mixture of solid
food/soup containing solid food and soup including juice,
if the food is to be directly produced with the steam ster-
ilization method, there is a problem in that the sterilization
time will be longer in comparison to the time required for
sterilizing only solid food due to the existence of the soup.
In addition, if the vacuum cooling method is adopted for
the cooling of the mixture of solid food/soup after thermal
sterilization, there is a problem in that the soup will be
dispersed outside of the container and hinder the com-
mercialization of the product, and the dispersed liquid
will lead to environmental pollution of the surroundings.
Cooling based on inert (nitrogen) gas with minimal liquid
dispersion can also be used in substitute for the vacuum
cooling method, but in the foregoing case, there is a prob-
lem in that a large amount of cooling gas will be required
and that much time will be required to perform the cooling.
Thus, the present invention aims to overcome the fore-
going problems encountered in the conventional sterili-
zation method and system of container-packaged food.
Thus, an object of this invention is to provide a steriliza-
tion method of container-packaged food and a filling sys-
tem having a high sterilization effect on the food and ca-
pable of simplifying the overall process and device con-
figuration, and also capable of shortening the sterilization
time, preventing liquid dispersion, and performing cool-
ing in a short period when the contents are a mixture of
solid food/soup.

1 2 



EP 2 245 947 B1

3

5

10

15

20

25

30

35

40

45

50

55

MEANS FOR SOLVING THE PROBLEM

[0006] The sterilization method of container-packaged
food claimed in claim 1 for achieving the foregoing object
is a sterilization method of container-packaged food
which simultaneously subjects a container and a lid ma-
terial to thermal sterilization by introducing high temper-
ature and pressure steam into a sterilization chamber,
wherein the food is a mixture of solid food/soup including
juice, a container that is pre-filled with solid food is mount-
ed on a holder of the sterilization chamber, the steam is
introduced into the sterilization chamber while a pre-seal
lid material that is pre-cut to a dimension to at least cover
an opening of the container is retained at a position cov-
ering the opening of the container without being fusion
bonded to the container and a ventilation state is main-
tained between a head space of the container and the
inside of the sterilization chamber, the container and the
pre-seal lid material are simultaneously subjected to ther-
mal sterilization together with the solid food, and steri-
lized soup is thereafter filled in the container.
[0007] With the foregoing sterilization method of con-
tainer-packaged food, since the pre-seal lid material is
retained at a position covering the opening of the con-
tainer without being fusion bonded to the container and
a ventilation state between a head space of the container
and the inside of the sterilization chamber is maintained,
the steam will enter the inside of the container during the
inflow of the high temperature and pressure steam and
thermally sterilize the food in a suitable manner. In addi-
tion, since the pre-seal lid material is not fusion bonded
to the flange of the container, the flange of the container
will not deform due to the contraction of the pre-seal lid
material and, in addition to the food and the container,
the lid material will also be thermally sterilized in a similar
manner. Moreover, a temporary sealing process is no
longer required and, consequently, a temporary sealing
device is also no longer required. In addition, since the
lid material is also simultaneously sterilized, a device for
sterilizing the lid material is also no longer required. Fur-
thermore, if the pre-seal lid material is preliminarily cut
to a size corresponding to the flange portion of the con-
tainer, it is not necessary to perform trimming after the
sealing process, and a trimming device is no longer re-
quired. Consequently, the overall process and the device
can be simplified. Moreover, even if the contents are a
mixture of solid food/soup, since the inside of the sterili-
zation chamber is subjected to steam sterilization in a
state where only the solid food is foremost filled and the
sterilized soup is subsequently filled, sterilization can be
performed in a short time in comparison to the time re-
quired for directly sterilizing a mixture of solid and liquid,
and the nutritive value will not be lost due to the thermal
degradation of the contents. In addition, since the solid
food and the soup are separately sterilized, optimal ster-
ilization can be performed for both the solid food and the
soup, respectively. Accordingly, it is possible to obtain a
high quality heated container-packaged food of a mixture

of solid food/soup.
[0008] With the sterilization method of container-pack-
aged food claimed in claim 2, the pre-seal lid material is
retained by partially pressing a portion of the pre-seal lid
material that is protruding from an outer edge of a flange
of the container against the holder. Moreover, with the
sterilization method of container-packaged food claimed
in claim 3, the pre-seal lid material is retained by partially
pressing a non-heat seal portion of the pre-seal lid ma-
terial on a flange of the container against the flange. Fur-
ther, with the sterilization method of container-packaged
food claimed in claim 4, the pre-seal lid material is re-
tained at a distance from a flange of the container while
holding an edge of the pre-seal lid material.
With the foregoing sterilization method of container-
packaged food, as a result of adopting the configuration
of any one of foregoing claims 2 to 4, since the contraction
of the lid material will not affect the container during the
inflow of the high temperature and pressure steam, the
lid material can be retained without coming off, and the
flow of the steam into the container will be facilitated.
Therefore, the food, the container and the pre-seal lid
material can be thermally sterilized in a suitable manner.
[0009] With the sterilization method of container-pack-
aged food claimed in claim 5, an amount of clearance
from the flange of the container to the pre-seal lid material
is ensured to be large when the steam is introduced into
the sterilization chamber and when soup is filled in the
container, and ensured to be small when air in the head
space of the container is replaced with inert gas.
With the foregoing sterilization method of container-
packaged food, as a result of adopting the foregoing con-
figuration, a sufficient amount of steam will flow along
the inner and outer periphery of the container during ther-
mal sterilization. Consequently, the pre-seal lid material,
the container and the solid food can be thermally steri-
lized with expedition, and the soup can be filled in the
container with precision. Meanwhile, during the inert gas
substitution of the head space, the head space of the
container can be efficiently filled with inert gas whiles the
escape of inert gas is minimized.
[0010] With the sterilization method of container-pack-
aged food claimed in claim 6, the steam is introduced
into the sterilization chamber after subjecting the sterili-
zation chamber to vacuum depressurization, and dis-
charged therefrom after being retained for a predeter-
mined time. With the foregoing sterilization method of
container-packaged food, the inflow velocity of the steam
will increase by subjecting the sterilization chamber to
vacuum depressurization. Consequently, the flow rate of
the steam to flow into the sterilization chamber will in-
crease and, consequently, the quantity of heat that is
supplied per unit time will increase. In addition, as a result
of retaining the steam for a predetermined period, the
quantity of heat that is supplied to the sterilization cham-
ber will be sufficiently transferred to the solid food filled
in the container, the container and the lid material, and
the solid food, the container and the lid material will be
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suitably heated and sterilized in a short period of time.
[0011] With the sterilization method of container-pack-
aged food claimed in claim 7, upon discharging the steam
from inside the sterilization chamber, pressure in the ster-
ilization chamber is adjusted by introducing inert gas or
air into the sterilization chamber so that pressure in the
sterilization chamber is higher by 0.01 to 0.1 MPa in re-
lation to saturated steam pressure at a temperature of
the food, and then the container and the pre-seal lid ma-
terial are cooled.
As a result of intense study, the present inventors dis-
covered that if the pressure in the sterilization chamber
is 0.01 MPa or lower in comparison to the saturated
steam pressure at the temperature of the food, it is un-
desirable since the bursting of solid food and bumping
of moisture will easily occur and, contrarily, if the pressure
in the sterilization chamber is 0.1 MPa or higher in com-
parison to the saturated steam pressure at the temper-
ature of the food, there is no change in the effect of pre-
venting the bursting of solid food, and that it is uneco-
nomical since the amount of inert gas or the like to be
introduced will merely increase.
Thus, with the foregoing sterilization method of container-
packaged food, by suitably introducing the inert gas or
the like into the sterilization chamber, and setting the
pressure in the sterilization chamber to be higher by 0.01
to 0.1 MPa than the saturated steam pressure at a tem-
perature of the solid food, the bursting of solid food can
be effectively prevented. Incidentally, pressure in the
sterilization chamber may be adjusted while measuring
the temperature of the food during the production, or, by
experimentally measuring the temperature change of the
solid food in advance, the pressure may be adjusted
based on such data during the production.
[0012] With the sterilization method of container-pack-
aged food claimed in claim 8, after discharging the steam,
the container and the pre-seal lid material are cooled
while depressurizing the sterilization chamber.
With the foregoing sterilization method of container-
packaged food, heat exchange will take place between
the sensible heat of the container or the like and the latent
heat of the air due to the adiabatic expansion of the air
when returning to atmospheric pressure after depressu-
rization. Consequently, the container will lose a part of
the sensible heat as the latent heat of the air. The con-
tainer or the like can be suitably cooled thereby. Moreo-
ver, it is also possible to promote the gasification of con-
densed water and prevent the solid food from absorbing
water.
[0013] With the sterilization method of container-pack-
aged food claimed in claim 9, the soup is subjected to
high-temperature short-time sterilization and cooled, and
thereafter filled in a container containing sterilized solid
food which has been transferred from the sterilization
chamber to an aseptic room, and the solid food and the
container are cooled by the soup.
With the foregoing sterilization method of container-
packaged food, since the soup is subjected to high tem-

perature sterilization in a short period of time, it is possible
to prevent the thermal degradation of the soup, and, since
cold soup is filled in the container containing solid food
after the steam sterilization, the solid food is cooled by
the soup. Consequently, it is not necessary to cool the
container containing solid food in the sterilization cham-
ber for a long period of time, and the container can be
removed from the sterilization chamber in a high temper-
ature state.
[0014] With the sterilization method of container-pack-
aged food claimed in claim 10, after cooling the container
and the pre-seal lid material, gas substitution is per-
formed by introducing inert gas into a head space of the
container through a gas substitution nozzle for a prede-
termined period, and the gas substitution nozzle is there-
after retracted and the container opening is sealed.
With the foregoing sterilization method of container-
packaged food, the gas substitution nozzle will not ob-
struct the heat sealing of the opening of the container.
[0015] With the sterilization method of container-pack-
aged food claimed in claim 11, filling of the soup, the gas
substitution, and sealing of the container opening are per-
formed in a clean box.
With the foregoing sterilization method of container-
packaged food, since filling of the soup, the gas substi-
tution and sealing of the container opening are performed
in a clean box, it is possible to realize aseptic filling or
obtain high quality container-packaged food of mixture
of solid food/soup that is equivalent to food produced
from aseptic filling.
[0016] In order to achieve the foregoing object, the fill-
ing system of container-packaged food claimed in claim
12 is a filling system of container-packaged food
equipped with a holder for mounting a container filled
with food, and steam supply means for supplying, to a
sterilization chamber, high temperature and pressure
steam for simultaneously sterilizing the container and a
lid material, wherein the food is a mixture of solid food/
soup, the filling system further having: container retention
means for retaining a pre-seal lid material that is pre-cut
to a dimension to at least cover an opening of the con-
tainer at a position covering the opening of the container
without being fusion bonded to the container and main-
taining a ventilation state between a head space of the
container and the inside of the sterilization chamber; and
soup high-temperature short-time sterilization means for
sterilizing soup at a high temperature and short time, the
container and the pre-seal lid material being simultane-
ously subjected to thermal sterilization together with the
solid food, and soup that has been sterilized by the soup
high-temperature short-time sterilization means being
filled in a sterilized container with solid food.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 1 can be suitably implement-
ed.
[0017] With the filling system of container-packaged
food claimed in claim 13, the container retention means
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is configured from a plate having a pin for pressing a
portion of the pre-seal lid material that is protruding from
an outer edge of a flange of the container, and the holder
for receiving the pin.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 2 can be suitably implement-
ed.
[0018] With the filling system of container-packaged
food claimed in claim 14, the container retention means
is configured from a plate having a pin for pressing a non-
heat seal portion of the pre-seal lid material on a flange
of the container, and the holder for receiving the pin.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 3 can be suitably implement-
ed.
[0019] With the filling system of container-packaged
food claimed in claim 15, the container retention means
is configured from a grip for holding an edge of the pre-
seal lid material, support means for supporting the grip,
and guide means for guiding the grip to a predetermined
position.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 4 can be suitably implement-
ed.
[0020] The filling system of container-packaged food
claimed in claim 16 comprises clearance amount adjust-
ment means for adjusting an amount of clearance from
a flange of the container to the pre-seal lid material.
With the filling system of container-packaged food, the
sterilization method of container-packaged food accord-
ing to foregoing claim 5 can be suitably implemented.
[0021] With the filling system of container-packaged
food claimed in claim 17, the steam supply means in-
cludes a vacuum pump, introduces steam into the steri-
lization chamber after having subjected the inside of the
sterilization chamber to vacuum depressurization, and
discharges therefrom the steam after retaining the steam
for a predetermined time.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 6 can be suitably implement-
ed.
[0022] With the filling system of container-packaged
food claimed in claim 18, upon discharging the steam
from inside the sterilization chamber, pressure in the ster-
ilization chamber is adjusted by introducing inert gas or
air into the sterilization chamber so that pressure in the
sterilization chamber is higher by 0.01 to 0.1 MPa in re-
lation to saturated steam pressure at a temperature of
the food, and then the container and the pre-seal lid ma-
terial are cooled.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 7 can be suitably implement-
ed.

[0023] With the filling system of container-packaged
food claimed in claim 19, the after discharging the steam,
the container and the pre-seal lid material are cooled
while depressurizing the sterilization chamber.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 8 can be suitably implement-
ed.
[0024] The filling system of container-packaged food
claimed in claim 20 comprising a soup filling nozzle for
filling soup in a container from which the steam has been
discharged, and filling nozzle displacement means for
displacing the filling nozzle in order to fill soup in the con-
tainer from a gap between an opening of the container
and the lid material or by lifting the lid material retaining
means for retaining the lid material.
With the foregoing filling system of container-packaged
food, the soup filling nozzle can be accurately displaced
to a position for filling the soup in the container.
[0025] With the filling system of container-packaged
food claimed in claim 21, after cooling the container and
the pre-seal lid material, gas substitution is performed by
introducing inert gas into a head space of the container
with a gas substitution nozzle for a predetermined period,
and the gas substitution nozzle is thereafter retracted
and the container opening is sealed.
With the foregoing filling system of container-packaged
food, the sterilization method of container-packaged food
according to foregoing claim 10 can be suitably imple-
mented.

EFFECTS OF THE INVENTION

[0026] According to the sterilization method of contain-
er-packaged food of the present invention, since the pre-
seal lid material, which is pre-cut to a dimension to at
least cover an opening of the container, is retained at a
position covering the opening of the container without
being fusion bonded to the container and a ventilation
state between a head space of the container and the
inside of the sterilization chamber is maintained, the fol-
lowing effects are yielded.

(1) The container and the food and the lid material
can be simultaneously sterilized.
(2) The dispersion of food due to the inflow of steam
can be suitably prevented.
(3) A temporary sealing process and its incidental
temporary sealing device are no longer required.
(4) Even when the contraction percentages of the
container and the lid material are different each oth-
er, the flange portion of the container will not deform.
Particularly, in comparison to retort sterilization, the
following effects are yielded.
(5) Contents including a mixture of solid food/soup
can be sterilized in a short period of time, the nutritive
value of the contents will not be lost due to thermal
degradation, and high quality container-packaged
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food can be obtained.
(6) The solid food and the soup can be respectively
subjected to optimal sterilization.
(7) Since the steam will not come in direct contact
with the food, the efficiency of heat transfer to the
food will increase and, consequently, the time re-
quired for the sterilization treatment can be short-
ened.
(8) Since the opening of the container is sealed after
the sterilization treatment is complete, the internal
pressure of the container can be controlled easily.
(9) If the container is a multi-container type, no con-
cavo-convex surface will be formed on the lid mate-
rial even though different contents are filled in the
respective containers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Fig. 1 is an explanatory diagram showing the con-
figuration of the filling system of container-packaged
food according to the present invention.
Fig. 2 is a schematic diagram showing the line con-
figuration of the filling system.
Fig. 3 is an explanatory diagram showing the con-
figuration of a steam sterilization part.
Fig. 4 is an explanatory diagram showing a perspec-
tive view of a lid material holder as the lid material
retention means in accordance with example 1.
Fig. 5 is an explanatory diagram showing a cross
section of a relevant part of the lid material holder.
Fig. 6 is an explanatory diagram showing a perspec-
tive view of a lid material holder as the lid material
retention means in accordance with example 2.
Fig. 7 is an explanatory diagram showing a cross
section of a relevant part of a combination of a lid
material holder and a heat seal bar.
Fig. 8 is an explanatory diagram showing the oper-
ation of the lid material holder and the heat seal bar.
Fig. 9 is an explanatory diagram showing a lid ma-
terial holder as the lid material retention means in
accordance with example 3.
Fig. 10 is an explanatory diagram showing an exam-
ple of cooling a sterilization chamber after performing
steam sterilization.
Fig. 11 is an explanatory diagram showing the actu-
ation of a soup filling nozzle.
Fig. 12 is an explanatory diagram showing a drive
mechanism of a gas substitution nozzle according
to an embodiment of the present invention.
Fig. 13 is an explanatory diagram showing the op-
eration of the gas substitution nozzle according to
an embodiment of the present invention.
Fig. 14 is an explanatory diagram showing a lid ma-
terial holder as the lid material retention means in
accordance with example 4.
Fig. 15 is an explanatory diagram showing the ad-

justment of amount of clearance d during thermal
sterilization or inert gas substitution of the head
space.
Fig. 16 is an explanatory diagram showing another
embodiment of cooling the sterilization chamber and
the cup after performing steam sterilization.

EXPLANATION OF REFERENCE NUMERALS

[0028]

10 Solid food filling part
20 Lid material cutting part
30 Lid material retaining part
40 Steam sterilization part
50 Soup filling part
60 Gas substitution part
70 Sealing part
80 Trimming part
90 Soup supplying part
100 Filling system of solid cup-packaged food

BEST MODE FOR CARRYING OUT THE INVENTION

[0029] The present invention is now explained in fur-
ther detail based on the embodiments shown in the draw-
ings. Note that, the present invention shall not be limited
by the embodiments in any way.
[0030] Fig. 1 is an explanatory diagram showing an
embodiment of a filling system 100 of cup-packaged food
according to the present invention, and Fig. 2 is a sche-
matic line diagram thereof.
The filling system 100 of cup-packaged food according
to this embodiment is configured from a solid food filling
part 10 for filling solid food in a cup, a lid material cutting
part 20 for cutting the lid material in advance to a dimen-
sion that covers the opening of the cup, a lid material
retaining part 30 for fixing a pre-seal lid material while
maintaining a ventilation state between a head space of
the cup and the air inside the sterilization chamber with-
out fusion bonding the cut lid material (pre-seal lid ma-
terial) to the cup, a steam sterilization part 40 for simul-
taneously subjecting, in the foregoing state, the cup filled
with solid food and the lid material to thermal sterilization
using high temperature and pressure steam, a soup filling
part 50 for filling sterilized soup in the cup filled with solid
food which was subjected to thermal sterilization, a gas
substitution part 60 for performing inert gas substitution
of the head space of the cup, a sealing part 70 for sealing
an opening of the cup by fusion bonding the pre-seal lid
material to the flange of the cup, and a trimming part 80
for cutting the excess lid material that is protruding from
the flange. The filling system additionally comprises a
soup supplying part 90 for sterilizing and cooling the soup
and subsequently supplying it to the soup filling part 50.
The soup supplying part 90 is configured from a soup
mixing tank 91 for blending the soup, a UHT sterilization
device (heat exchanger) 92 as a high-temperature short-
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time sterilization device for subjecting the blended soup
to high-temperature short-time sterilization and a cooling
device for cooling the blended soup after the high-tem-
perature sterilization, and a filling tank 93. The steam
sterilization part 40 is configured as a steam sterilization
chamber (steam sterilization pot) SR, and an environ-
ment equivalent to a general chamber will suffice up to
the entrance of the steam sterilization part 40, but the
range from the exit of the steam sterilization part 40 to
at least the exit of the soup filling part 50, the gas sub-
stitution part 60, and the sealing part 70 must be an asep-
tic environment or a clean environment, and these are
disposed within a clean box CB.
[0031] In the solid food filling part 10, a prescribed
amount of solid food such as beams, potatoes, chestnuts,
corn, and other ingredients is filled in the cup with a filling
machine. As the cup, for example, an open-mouthed
heat-resistant plastic container or an aluminum foil con-
tainer having a flange seal face may be used.
[0032] The lid material cutting part 20 prepares a pre-
seal lid material that is cut to a dimension that covers the
opening of the cup; for instance, to a dimension corre-
sponding to the outer circumference of the flange of the
cup. As the quality of the lid material, for instance, used
may be a plastic film, an aluminum foil or a laminated
composite film thereof. Desirably, the thermal contraction
percentage of the lid material is equal to or less than the
thermal contraction percentage of the cup.
[0033] The lid material retaining part 30 does not par-
tially fusion bond (temporarily seal) the lid material to the
container as with a conventional filling system of solid
cup-packaged food, but rather retains and fixes the pre-
seal lid material using the lid material retention means
described later while maintaining the ventilation state be-
tween the head space of the container and the outside
air without fusion bonding the pre-seal lid material to the
container. Consequently, the temporary sealing process
of partially fusion bonding the lid material to the cup and
the temporary sealing device required for such process
are no longer needed, and the overall process of the sys-
tem and the configuration of the device can thereby be
simplified. The lid material retention means will be de-
scribed in detail later with reference to Fig. 4 to Fig. 9,
Fig. 14, and Fig. 15.
[0034] As shown in Fig. 3, the steam sterilization part
40 includes a steam generator 41 for generating high
temperature and pressure steam, a steam tank 42 for
storing the steam, a regulator 43-1 for regulating the
steam supply pressure to a prescribed pressure, an inlet
valve 44 for interrupting (turning ON/OFF) the inflow of
steam to the sterilization chamber 46, an outlet valve 45
for interrupting the outflow of such steam, a sterilization
chamber 46 for mounting a cup filled with food as the
object to be heated, a vacuum pump 47 for depressuriz-
ing the sterilization chamber 46, an atmospheric pressure
return valve 48 for breaking the vacuum state of the ster-
ilization chamber 46, a gas tank 49 for storing air or inert
gas, and a depressurization valve 43-2 for adjusting the

supply pressure of the gas.
[0035] Moreover, the conveyer CV is a so-called end-
less conveyer belt that comprises a cup holder CH for
receiving the cup, and is configured from one or a series
of a plurality of conveyer groups that circle a path of se-
quentially transporting the cup to the solid food filling part
10, the lid material retaining part 30, the steam steriliza-
tion part 40, and the soup filling part 50, the gas substi-
tution part 60, and the sealing part 70 in the clean box
CB, and ejecting the sealed container from the clean box
CB and transporting it to the trimming part 80.
[0036] As the method of supplying steam to the steri-
lization chamber 46, the high temperature and pressure
steam may be supplied under ordinary pressure after
transporting the container to the sterilization chamber 46,
or supplied after vacuuming the inside of the sterilization
chamber 46. As a result of subjecting the inside of the
sterilization chamber 46 to vacuum degasification in ad-
vance, the steam will instantaneously flow into the cham-
ber 46 to the gap of the food and the food and container
can thereby be heated efficiently (thermal sterilization).
For example, such as 10 minutes at 120°C or higher, 5
minutes at 130°C or higher, or 5 seconds at 160°C or
higher can be used as the sterilization time (retention
time of steam in the sterilization chamber 46).
[0037] As the method of discharging residual steam of
the sterilization chamber 46, the outlet valve may simply
be opened in order to discharge the steam, or the steam
may be discharged by adjusting the depressurization rate
of the internal pressure of the sterilization chamber 46
by introducing gas simultaneously with the discharge of
the steam. With respect to the depressurization rate, the
inside of the sterilization chamber 46 is depressurized
while introducing gas into the sterilization chamber 46 so
that 0.01 [MPa] < P - PS < 0.1 [MPa] is realized when
the saturated steam pressure is PS and the internal pres-
sure of the sterilization chamber 46 is P; that is, so that
the internal pressure of the sterilization chamber 46 will
be higher by 0.01 to 0.1 [MPa] in relation to the saturated
steam pressure PS. Conventionally, when the outlet
valve was fully opened to rapidly discharge the steam in
order to quicken the cooling process, there were cases
of the moisture bumping or the solid food bursting. How-
ever, as a result of discharging the steam upon adjusting
the depressurization rate while introducing the gas as
described above, bursting of the solid food can be suit-
ably prevented. In addition, if steam is discharged only
by regulating the outlet valve, this is undesirable since
the cooling process will slow down and much time will be
required for the sterilization process.
[0038] Moreover, for example, inert gas such as nitro-
gen or high pressure air may be considered as the gas
to be introduced. Accordingly, when using inert gas such
as nitrogen, since the head space of the container will
be filled with inert gas simultaneously with the discharge
of steam, the following gas substitution process can be
omitted. Consequently, the gas substitution part 60 that
is positioned posterior to the steam sterilization part 40
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can be omitted.
[0039] Moreover, as the method of cooling the contain-
er after thermal sterilization, in order to further promote
the cooling process, depressurization cooling may be
performed as well as water cooling of the inside, or water
cooling of the sterilization chamber from the outside.
Generally speaking, with steam injection, the food tends
to absorb the condensed water of the steam and become
to be with high water. If depressurization cooling is per-
formed, cooling is promoted and excess moisture is elim-
inated since the condensed water is gasified, and the
effect of preventing the food from absorbing water is
yielded. Nevertheless, in this embodiment, since cooled
soup is filled in the container after it is transported to a
clean box and the container is cooled by the soup as
described later, cooling in the sterilization chamber is not
necessarily required, and the container can be ejected
from the sterilization chamber in a hot state.
[0040] With the soup filling part 50, the soup filling noz-
zle is inserted between the lid material and the flange of
the container, which was subjected to steam sterilization
with the steam sterilization part 40 and cooled and then
transported inside the clean box, and the lid material, or
the soup filling nozzle is positioned above the container
opening by displacing the lid material retention means,
which is retaining the lid material and covering the con-
tainer opening, to release the opening of the container,
and the soup filling nozzle is used to fill a prescribed
amount of the sterilized and cooled soup that is stored
in the filling tank 93 from a position above the solid food.
Details of the drive mechanism of the soup filling nozzle
will be described later.
[0041] The gas substitution part 60 will be described
in detail later with reference to Fig. 13, but it is configured
to make the gas substitution nozzle for spraying gas to
come close to the filled cup and spray gas thereon, and,
when the spraying is complete, makes the gas substitu-
tion nozzle to retract at a distance from the cup so that
it will not interfere with the following sealing process.
[0042] With the sealing part 70, the heated sealing
head presses the pre-seal lid material against the flange
portion of the filled cup and fusion bonds the pre-seal lid
material to such flange portion, and thereby seals the
opening of the filled container.
[0043] With the trimming part 80, after heat sealing the
opening of the container, the excess lid material that is
protruding from the flange portion of the container is cut
with a cutter, and the filled container in which its opening
has been sealed is shipped as a product with transport
means.
[0044] The soup supplying part 90 for supplying the
soup to the soup filling part 50 is configured from a blend-
ing tank 91 for the soup, a heat exchanger 92 configured
from a combination of a sterilizer provided downstream
of the blending tank for subjecting the blended soup to
high-temperature, high-speed sterilization (UHT sterili-
zation) and an rapid cooler provided downstream of such
sterilizer, and a filling tank 93. The path from the heat

exchanger to the filling nozzle via the filling tank is con-
nected to the soup filling nozzle by a pipe line where it is
a gas-tight path preventing the intrusion of outside air
and maintains the aseptic condition of the soup. The cool-
ing temperature after the sterilization of the soup is de-
sirably cooled to a temperature that is at least lower than
the temperature of the sterilized solid food, although this
will also depend on the content fluid.

Practical example 1

[0045] Fig. 4 is an explanatory diagram showing a per-
spective view of a lid material holder 30a as the lid ma-
terial retention means in accordance with example 1.
Moreover, for the convenience in explanation, the cup
holder CH, the soup filling nozzle 51 and the gas substi-
tution nozzle 61 are also shown in Fig. 4. The lid material
holder 30a is configured from a holding bolt 31a for press-
ing the pre-seal lid material PS against the cup holder
CH, a bolt support structure 32a for supporting the hold-
ing bolt 31a, and a positioning guide 33a for guiding the
holding bolt 31a so that it will come in contact with a
predetermined location of the pre-seal lid material PS.
[0046] The holding bolt 31a retains the pre-seal lid ma-
terial PS by pressing the peripheral edge of the pre-seal
lid material PS against the cup holder CH, for instance,
at four points. Accordingly, the ventilation state between
the sterilization chamber 46 and the inside of the con-
tainer is suitably ensured, the steam will flow all the way
inside the container when such steam is supplied to the
sterilization chamber 46, and the container and the con-
tents can simultaneously be subjected to thermal sterili-
zation. In addition, when supplying sterilized soup with
the soup filling nozzle and performing gas substitution in
the head space, since the soup filling nozzle 51 or the
gas substitution nozzle 61 is able to come close to the
vicinity of the head space of the container, the soup can
be supplied with accuracy, and the head space of the
container can be sufficiently filled with inert gas.
[0047] The heat seal bar through-hole 34a is an open-
ing for the heat seal bar HB to pass therethrough, which
fusion bonds the pre-seal lid material PS to the flange
portion CF of the cup, to pass through after the air in the
head space of the cup is replaced with inert gas.
[0048] In substitute of the holding bolt 31a pressing
the pre-seal lid material PS against the cup holder CH,
the holding bolt 31a may also be disposed on the bolt
support structure 32a so as to press the pre-seal lid ma-
terial PS against the flange portion CF of the cup.
[0049] Fig. 5 is an explanatory diagram showing a
cross section of a relevant part of the lid material holder
30a. Fig. 5 also shows a cup holder CH, a heat seal bar
HB and a gas substitution nozzle 61.
The high temperature and pressure steam enters inside
the cup from the gap between the pre-seal lid material
PS and the cup flange portion CF, and thermally sterilizes
the food SF filled in the cup and the inner and outer pe-
riphery of the cup. Moreover, the amount of clearance d
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is defined as the distance from the top face of the cup
opening to the bottom face of the pre-seal lid material PS
(the same shall apply in the ensuing explanation), and in
this Practical example the amount of clearance d ≈ 0.0
mm. As described later, the amount of clearance d is
desirably large during sterilization from the viewpoint of
heating efficiency, and is desirably small during gas sub-
stitution from the viewpoint of reducing the amount of
inert gas to be used.
[0050] As described above, the pre-seal lid material
PS is fixed with the holding bolt 31a at a position of cov-
ering the cup opening while maintaining the ventilation
state between the head space of the cup and the air inside
the sterilization chamber without being temporarily fusion
bonded to the cup flange portion CF. Accordingly, even
if the thermal contraction percentages of the pre-seal lid
material PS and the cup are different each other, the cup
flange CF will not deform upon the inflow of the high tem-
perature and pressure steam. In addition, the temporary
sealing process of partially fusion bonding the pre-seal
lid material PS to the cup flange portion CF and the tem-
porary sealing device required for such process are no
longer needed, and the overall process of the system
and the configuration of the device can thereby be sim-
plified.

Practical example 2

[0051] Fig. 6 is an explanatory diagram showing a per-
spective view of a lid material holder 30b as the lid ma-
terial retention means in accordance with example 2.
The lid material holder 30b is configured from a lid ma-
terial weight plate 31b and a lid material support plate
32b as grips for holding the pre-seal lid material PS at a
position of covering the cup opening while retaining a
distance from the cup and while maintaining a ventilation
state between the head space of the cup and the air inside
the sterilization chamber, a spring 33b as support means
for supporting the lid material weight plate 31b and the
lid material support plate 32b, a guide pin 34b that passes
through the spring 33b and which is fitted into the through-
hole of the lid material weight plate 31b and the lid ma-
terial support plate 32b, and a cup holder 35b to which
the spring 33b and the guide pin 34b are fixed.
[0052] The pre-seal lid material PS is held between
the lid material weight plate 31b and the lid material sup-
port plate 32b at a distance from the cup without being
temporarily fusion bonded to the cup flange portion CF.
In addition, the spring 33b ensures an amount of clear-
ance d that is suitable for the high temperature and pres-
sure sterilization steam to enter from the gap between
the lid material support plate 32b and the cup holder 35b.
[0053] The cup holder 35b for receiving the cup is pro-
vided with a notch on its surface which faces the soup
filling nozzle 51 and the gas substitution nozzle 61 so
that the soup filling nozzle 51 and the gas substitution
nozzle 61 can be inserted deeply into the container.
[0054] Fig. 7 is an explanatory diagram showing a

cross section of a relevant part of a combination of the
lid material holder 30b and the heat seal bar 70b.
The heat seal bar 70b is configured from a sealing head
71b for pressing the pre-seal lid material PS against the
cup flange portion CF and fusion bonding it thereto, a
spring-lowering stay 72b for pushing down the spring
33b, a lowering stay spring 73b for suspending the spring-
lowering stay, and a guide hole 74b into which the guide
pin 34b is fitted.
[0055] Although not shown, the spring-lowering stay
72b is configured to be slidable in the axial direction. In
addition, the spring constant of the lowering stay spring
73b is set to be greater than the spring constant of the
spring 33b. Consequently, when the spring-lowering stay
72b and the lid material weight plate 31b become en-
gaged, the spring 33b foremost starts to contract, and
the lowering stay spring 73b will subsequently start to
contract when the spring 33b reaches the lowest point,
and, as a result, the sealing head 71b will descend and
press the pre-seal lid material PS against the cup flange
portion CF and fusion bond it thereto. Details of this heat
sealing operation will be explained later with reference
to Fig. 8.
[0056] Fig. 8 is an explanatory diagram showing the
operation of the lid material holder 30b and the heat seal
bar 70b.
Foremost, as shown in Fig. 8(a), the amount of clearance
d that is defined as the distance from the top face of the
cup opening to the bottom face of the pre-seal lid material
PS becomes maximum, and the clearance during steam
sterilization is suitably ensured. Moreover, the sealing
head 71b and the spring-lowering stay 72b descend to-
ward the cup holder 35b so that the guide pin 34b on the
cup holder 35b will be fitted into the guide hole 74b.
[0057] As shown in Fig. 8(b), the spring 33b becomes
to contract gradually as a result of the sealing head 71b
and the spring-lowering stay 72b descending, the spring-
lowering stay 72b and the lid material weight plate 31b
engaging, and the spring-lowering stay 72b pressing the
lid material weight plate 31b. Consequently, the spring
33b becomes to contract to the lowest point, and the op-
timal amount of clearance d for inert gas substitution of
the head space is suitably ensured.
[0058] In addition, as described above, the amount of
clearance d is desirably large during sterilization from the
viewpoint of heating efficiency, and is desirably small dur-
ing inert gas substitution of the head space from the view-
point of reducing the amount of inert gas to be used.
[0059] As shown in Fig. 8(c), the sealing head 71b and
the spring-lowering stay 72b continue to descend and
attempt to raise the lid material weight plate 31b, but the
lid material weight plate 31b is unable to move any lower
since the spring 33b is at its shortest length, and the
spring-lowering stay 72b slides vertically upward in rela-
tion to the sealing head 71b, and the sealing head 71b
will consequently descend. The sealing head 71b there-
after comes in contact with the pre-seal lid material PS
while lowering the lowering stay spring 73b, and fusion
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bonds the pre-seal lid material PS to the cup flange por-
tion CF by pressing the pre-seal lid material PS against
the cup flange portion CF.
[0060] Accordingly, the pre-seal lid material PS is re-
tained by the lid material holder 30b at the position of
covering the cup opening at a distance from the cup while
maintaining the ventilation state between the head space
of the cup and the air inside the sterilization chamber
without being temporarily fusion bonded to the cup flange
portion CF. Consequently, even if the thermal contraction
percentages of the pre-seal lid material PS and the cup
is different each other, the cup flange CF will not deform
upon the inflow of the high temperature and pressure
steam. Moreover, the process of partially fusion bonding
the pre-seal lid material PS to the cup flange portion CF
and the temporary sealing device required therefor will
no longer be needed, and the overall process of the sys-
tem and the configuration of the device can thereby be
simplified. Moreover, as a result of configuring the heat
seal bar 70b as described above, the optimal amount of
clearance d can be ensured during the thermal steriliza-
tion or during the inert gas substitution of the head space.

Practical example 3

[0061] Fig. 9 is an explanatory diagram showing a lid
material holder 30c as the lid material retention means
in accordance with example 3. Note that, Fig. 9(a) is a
plan view, and Fig. 9(b) is an A-A’ cross section thereof.
The lid material holder 30c is configured from a film hold-
ing member 31c and a film receiving member 32c as
grips for holding the pre-seal lid material PS at a position
of covering the cup opening while retaining a distance
from the cup and while maintaining a ventilation state
between the head space of the cup and the air inside the
sterilization chamber, a spring 33c as support means for
supporting the film holding member 31c and the film re-
ceiving member 32c, a pin fastener 34c as guide means
which passes through the spring 33c and engages with
a plate 35c, a plate 35c which engages with the pin fas-
tener 34c, and a cup holder 36c for receiving the cup.
Moreover, the pin fastener 34c and the plate 35c config-
ure the clearance amount adjustment means as de-
scribed later.
[0062] Unlike Practical example 2 in which the entire
periphery of the pre-seal lid material PS was held, in this
Practical example only one of both edges of the pre-seal
lid material PS facing each other is sandwich-held by the
film holding members 31c and the film receiving mem-
bers 32c, and retained at a distance from the cup with
the spring 33c.
[0063] A female screw (not shown) for engaging with
the pin fastener 34c is formed on the plate 35c, and the
amount of clearance d can be reduced by tightening the
pin fastener 34c (screwing the fastener into the plate 35c)
and, contrarily, the amount of clearance d can be in-
creased by loosening the pin fastener 34c. Thus, when
supplying steam to the sterilization chamber, a large

amount of clearance d is ensured so that a sufficient
amount of steam will flow inside the cup and, allowing,
without trouble, simultaneous sterilization for the pre-seal
lid material, the cup and the contents. Meanwhile, when
performing inert gas substitution of the head space of the
cup, a small amount of clearance d is ensured so that
the inert gas substitution can be performed efficiently
while minimizing the escape of inert gas.
[0064] The portion of the cup holder 36c to engage
with the cup flange portion CF is provided with a groove,
and sheet rubber SR is embedded in the groove. The
sheet rubber SR enables the pressing force of the sealing
head to be uniform when the head is applied to the cup
flange portion CF to be uniform, and the impact on the
cup flange portion CF can be suitably absorbed during
the heat sealing process.
[0065] As described above, since the pre-seal lid ma-
terial PS is retained by the lid material holder 30c at a
position of covering the cup opening at a distance from
the cup while maintaining the ventilation state between
the head space of the cup and the air inside the sterili-
zation chamber without being fusion bonded to the cup
flange portion CF, high temperature and pressure steam
will spread into every corner of the cup C and the intended
sterilization temperature can be easily achieved. In ad-
dition, even in cases where the thermal contraction per-
centages between the pre-seal lid material PS and the
cup are different each other, the cup flange portion CF
will not deform. In addition, the soup can be filled after
the simultaneous thermal sterilization of the solid food,
the container, and the lid material. Moreover, the process
of partially fusion bonding the pre-seal lid material PS to
the cup flange portion CF and the temporary sealing de-
vice required therefor will no longer be needed. Conse-
quently, the overall process and device configuration can
be simplified. Furthermore, as a result of tightening or
loosening the pin fastener 34c to or from the plate 35c,
the optimal amount of clearance d can be ensured during
the thermal sterilization, during the filling of soup, or dur-
ing the inert gas substitution of the head space.

(Preferable range of amount of clearance d during ther-
mal sterilization)

[0066] Even if the amount of clearance d is small, the
vacuum degasification allows the steam to flow all the
way into the container and the pre-seal lid material, the
container and the contents to be simultaneously subject-
ed to thermal sterilization. Meanwhile, if a predetermined
amount of clearance d is provided, the container and the
contents can be thermally sterilized at a faster rate. Nev-
ertheless, if the amount of clearance d is too large, the
food may become dispersed when the steam is supplied
or absorb droplets when performing the water cooling
described later. In addition, as described above, when
giving consideration to the efficiency of gas substitution,
the amount of clearance d is preferably set between 1 to
30 [mm], and more preferably set between 3 to 10 [mm].

17 18 



EP 2 245 947 B1

11

5

10

15

20

25

30

35

40

45

50

55

When inserting the soup filling nozzle, it is necessary to
ensure an amount of clearance that is sufficient for mak-
ing the nozzle tip to face the head space. Thus, the overall
lid material holder may be configured to be movable from
the cup holder.
[0067] Fig. 10 is an explanatory diagram showing an
example of cooling a sterilization chamber after perform-
ing steam sterilization.
When cooling the sterilization chamber in this case, as
a result of spraying aseptic cold water CW from the show-
er nozzle SN, the cold water CW cools the steam inside
the sterilization chamber, and additionally cools the wall
surface inside the sterilization chamber. The cold water
CW is finally collected and stored at the bottom part inside
the sterilization chamber so that the cup C will be partially
soaked in the cold water CW. Note, however, that the
water level of the cold water CW is controlled to be below
the opening CO of the cup. Moreover, the cold water CW
is sprayed in a direction where it will not be directly
sprayed on the lid material holder 30c. Consequently,
the heated cup after the steam sterilization can be suit-
ably cooled and the inside of the sterilization chamber
can also be suitably cooled. Aseptic medical water is
used as the cold water CW.
[0068] Fig. 11 is an explanatory diagram showing the
actuation of a soup filling part 50. Note that, Fig. 11(a)
shows a state where the soup filling nozzle 51 is retract-
ed, and Fig. 11(b) shows a state where the soup filling
nozzle 51 is filling soup in a cup filled with solid food.
Since the drive mechanism of the soup filling nozzle of
this embodiment is of the same mechanism as the drive
mechanism of the gas substitution nozzle shown in Fig.
12, the same components are given the same reference
numeral, and the detailed mechanism will be explained
with reference to Fig. 12.
With the drive mechanism of the soup filling nozzle of
this embodiment, for instance, if the pre-seal lid material
PS that is protruding from the cup flange portion CF is
hanging, there is a problem in that the hanging lid material
will interfere with the entry of the nozzle and the nozzle
will not be able to enter the container opening if the nozzle
is only able to engage in linear motion. However, the
soup filling part 50 of this embodiment includes filling
nozzle displacement means that is capable of overcom-
ing the foregoing problem. Specifically, due to a pickup
cam 62 configuring the filling nozzle displacement means
of the soup filling part 50 of this invention, the soup filling
nozzle 51 is able to conduct reciprocating motion and
elliptic motion. Consequently, even in cases where the
pre-seal lid material PS is hanging as shown in Fig. 11
(a), the soup filling nozzle 51 will be able to lift up the pre-
seal lid material PS, and face the head space of the cup
as shown in Fig. 11(b). Note that, reference number 58
in Fig. 11 is the soup supply line for supplying the soup
to the soup filling nozzle 51.
[0069] In Fig. 11(a), as a result of the rod of the air
cylinder 66 moving forward, the pusher rod 65 will also
move forward and, consequently, the soup filling nozzle

51 will change its discharge direction upward due to the
pickup cam 62 while approaching the cup holder CH. In
Fig. 11(b), as a result of the rod of the air cylinder 66
further moving forward, the pusher rod 65 is pushed fur-
ther forward and, consequently, the soup filling nozzle
51 will approach the cup holder CH while moving in an
elliptical orbit and lifting up the pre-seal lid material PS,
and supply the soup to the cup.
[0070] Moreover, with the soup filling part 50, the dis-
charge direction of the soup filling nozzle 51 is changed
with the air cylinder 66 and the pickup cam 62. However,
a separate hinge or the like may also be used to cause
the discharge direction of the soup filling nozzle 51 to be
variable.
[0071] Fig. 12 shows an embodiment of the drive
mechanism of the gas substitution nozzle in the gas sub-
stitution part 60 according to the present invention.
The gas substitution part 60 is configured from a gas
substitution nozzle 61 for blowing inert gas into the head
space, a pickup cam 62 for making the discharge direc-
tion of the nozzle to be variable, an arm 63 for transferring
the action of the pickup cam 62, a roller 64 for reducing
the friction of the arm 63 on the pickup cam 62, a pusher
rod 65 for transferring the reciprocating power of the air
cylinder to the soup filling nozzle 51, an air cylinder 66
for generating the reciprocating power, a rod holder 67
for retaining the pusher rod, and an inert gas supply line
68 for supplying inert gas to the gas substitution nozzle
61.
[0072] Fig. 11 shows the drive mechanism of the soup
filling nozzle, and the same mechanism may be adopted
for the gas substitution nozzle drive mechanism. Fig. 13
shows the state of inert gas substitution, after filling the
soup, with the gas substitution nozzle in the gas substi-
tution part 60, and corresponds to Fig. 11 showing the
status during the filling of the soup. The same configu-
ration is given the same reference numeral as Fig. 12
and the detailed explanation thereof is omitted. When
performing inert gas substitution of the head space, since
the gas substitution nozzle 61 is not required to face the
upper direction of the head space of the container as with
the soup filling nozzle 51, the stroke of the gas substitu-
tion nozzle 61 during the gas substitution will be small
as shown in Fig. 11, and the nozzle tip merely needs to
be facing the gap (clearance) between the flange of the
cup and the pre-seal lid material PS.

Practical example 4

[0073] Fig. 14 is an explanatory diagram showing a lid
material holder 30d as the lid material retention means
in accordance with example 4. Note that, Fig. 14(a) is a
plan view, and Fig. 14(b) is a cross section of the relevant
part thereof.
The lid material holder 30d is configured from a film hold-
ing member 31d and a film receiving member 32d as
grips for holding the pre-seal lid material PS at a position
of covering the cup opening while retaining a distance

19 20 



EP 2 245 947 B1

12

5

10

15

20

25

30

35

40

45

50

55

from the cup and while maintaining a ventilation state
between the head space of the cup and the air inside the
sterilization chamber, a positioning guide 33d as support
means and guide means for guiding the film holding
member 31d and the film receiving member 32d to the
cup holder CH, and a guide 34d as clearance amount
adjustment means that is disposed in the sterilization
chamber 46 and which supports the positioning guide
33d.
[0074] The pre-seal lid material PS is mounted on the
film receiving member 32d and the upper part thereof is
fixed by the film holding member 31d. Note that the film
holding member 31d is merely mounted on the film re-
ceiving member 32d.
[0075] The cup holder CH is disposed between the
guides 34d in the sterilization chamber 46. Meanwhile,
as described later, the guide 34d supports the positioning
guide 33d so as to ensure a large amount of clearance
d and allow a sufficient amount of steam to flow along
the inner and outer periphery of the cup C.
[0076] Fig. 15 is an explanatory diagram showing the
adjustment of the amount of clearance d during the ther-
mal sterilization, during the filling of the soup, or during
the inert gas substitution of the head space.
As shown in Fig. 15 (a), the cup holder CH is disposed
between the guide 34d of the steam sterilization part and
the soup filling part, the film holding member 31d and the
film receiving member 32d to which the pre-seal lid ma-
terial PS is mounted and fixed are subsequently guided
by the positioning guide 33d, and the positioning guide
33d engages with the guide 34d. Consequently, the pre-
seal lid material PS is retained at a position of covering
the opening of the cup C at a distance in the amount of
clearance d from the top face of the cup opening (cup
flange portion CF). As a result of ensuring a large amount
of clearance d as described above, a sufficient amount
of steam will be able to flow along the inner and outer
periphery of the cup. Consequently, the pre-seal lid ma-
terial, the cup and the contents can be thermally sterilized
more quickly. In addition, the large amount of clearance
suitably allows the soup filling nozzle to insert inside
thereof.
[0077] As shown in Fig. 15(b), when the cup holder CH
passes the soup filling part 50, the positioning guide 33d
will be lowered since it will no longer be supported by the
guide 34d and, consequently, the film holding member
31d and the film receiving member 32d will also be low-
ered and the film receiving member 32d will be retained
by the cup flange portion CF. The amount of clearance
d will thereby decrease extremely. The gas substitution
nozzle GN supplies inert gas into the head space of the
cup, and it is possible to efficiently perform inert gas sub-
stitution of the head space of the cup while minimizing
the escape of the gas due to the small amount of clear-
ance d. As a result of non-support by the guide 34d, the
amount of clearance d that is optimal for the inert gas
substitution of the head space can be ensured.
[0078] With the lid material holder in accordance with

example 4, a large amount of clearance d can be ensured
during thermal sterilization, and when filling the soup on
the one hand, a small amount of clearance d can be au-
tomatically ensured during the gas substitution of the
head space.
[0079] Fig. 16 is an explanatory diagram showing an-
other example of cooling the sterilization chamber and
the cup after performing steam sterilization.
When cooling of the sterilization chamber in this case, a
water jacket WJ is formed on a wall of the sterilization
chamber 46, and cold water CW is circulated therein.
Consequently, the cold water CW will cool the wall of the
sterilization chamber 46, which in turn will draw heat from
the steam remaining in the vicinity of the wall. Non-asep-
tic water; for instance, a tap water may be used as the
cold water CW.
[0080] When cooling the cup, the cup C is partially
soaked in aseptic water MW so that the water level will
be below the opening CO of the cup C. Consequently,
the dispersion of droplets will not occur unlike the shower
method and, therefore, droplets will not come into the
contents. The heated cup after the steam sterilization
can thereby be suitably cooled.
[0081] Various embodiments and examples of the
present invention have been explained above. However,
the present invention shall not be limited to the foregoing
embodiments or examples, and the design thereof may
be modified variously within the scope of the technical
concept of the invention. For example, in the embodi-
ments as shown in Fig. 11, the soup filling nozzle moves
from the side in relation to the container to face the open-
ing of the container. However, the soup filling nozzle may
also be disposed above the transport path of the contain-
er, for example, as schematically shown in Fig. 2 if the
overall lid retention means is raised in the clean room
and displaced to a position that will not interfere with the
entry of the soup filling nozzle from above.

INDUSTRIAL APPLICABILITY

[0082] The sterilization method of container-packaged
food and filling system of the present invention can be
suitably applied to a container filled with a mixture of solid
food/soup including juice, a container with multiple rooms
containing different foods, as well as to a container made
of resin or a container of which the contraction percent-
age in the vicinity of the sterilization temperature is con-
siderably different compared with that of the lid material
as, for instance, a film containing aluminum foil.

Claims

1. A sterilization method of container-packaged food
which simultaneously subjects a container and a lid
material to thermal sterilization by introducing high
temperature and pressure steam into a sterilization
chamber, wherein the food is a mixture of solid food/
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soup including juice, a container that is pre-filled with
solid food is mounted on a holde (CH) of the sterili-
zation chamber (40), the steam is introduced into the
sterilization chamber (40) while a pre-seal lid mate-
rial (PS) that is pre-cut (20) to a dimension to at least
cover an opening of the container is retained at a
position covering the opening of the container with-
out being fusion bonded to the container and a ven-
tilation state is maintained between a head space of
the container and the inside of the sterilization cham-
ber, the container and the pre-seal lid material (PS)
are simultaneously subjected to thermal sterilization
together with the solid food, and sterilized soup is
thereafter filled in the container.

2. The sterilization method of container-packaged food
according to claim 1, wherein the pre-seal lid material
is retained at a distance (d) from a flange of the con-
tainer (CF) while holding an edge of the pre-seal lid
material.

3. The sterilization method of container-packaged food
according to claims 1 or 2, wherein an amount of
clearance from the flange of the container to the pre-
seal lid material is ensured to be large when the
steam is introduced into the sterilization chamber
and when soup is filled (51) in the container, and
ensured to be small when air in the head space of
the container is replaced with inert gas (61).

4. The sterilization method of container-packaged food
according to any one of claims 1to 3, wherein the
steam is introduced into the sterilization chamber af-
ter subjecting the sterilization chamber to vacuum
depressurization, and discharged therefrom after
being retained for a predetermined time.

5. The sterilization method of container-packaged food
according to claim 4, wherein, upon discharging the
steam from inside the sterilization chamber, pres-
sure in the sterilization chamber is adjusted by intro-
ducing inert gas or air into the sterilization chamber
so that pressure in the sterilization chamber is higher
by 0.01 to 0.1 MPa in relation to saturated steam
pressure at a temperature of the food, and then the
container and the pre-seal lid material are cooled.

6. The sterilization method of container-packaged food
according to claim 4, wherein, after discharging the
steam, the container and the pre-seal lid material are
cooled while depressurizing the sterilization cham-
ber.

7. The sterilization method of container-packaged food
according to claim 1, wherein the soup is subjected
to high-temperature short-time sterilization and
cooled, and thereafter filled in a container containing
sterilized solid food which was transferred from the

sterilization chamber to an aseptic room, and the sol-
id food and the container are cooled by the soup.

8. The sterilization method of container-packaged food
according to claim 1, wherein, after cooling the con-
tainer and the pre-seal lid material, gas substitution
is performed by introducing inert gas into a head
space of the container through a gas substitution
nozzle for a predetermined period, and the gas sub-
stitution nozzle is thereafter retracted and the con-
tainer opening is sealed.

9. The sterilization method of container-packaged food
according to claim 8, wherein, filling of the soup, the
gas substitution, and sealing of the container open-
ing are performed in an aseptic room.

10. A filling system of container-packaged food, the sys-
tem being equipped with a holder (30) for mounting
a container filled with food (10), and steam supply
means for supplying, to a sterilization chamber (40),
high temperature and pressure steam for simultane-
ously sterilizing the container and a lid material,
wherein
the food is a mixture of solid food/soup,
the filling system further having: container retention
means for retaining a pre-seal lid material that is pre-
cut (20) to a dimension to at least cover an opening
of the container at a position covering the opening
of the container without being fusion bonded to the
container and maintaining a ventilation state be-
tween a head space of the container and the inside
of the sterilization chamber; and soup high-temper-
ature short-time sterilization means for sterilizing
soup at a high temperature and short time, and
the container and the pre-seal lid material (PS) being
simultaneously subjected to thermal sterilization to-
gether with the solid food, and soup that has been
sterilized by the soup high-temperature short-time
sterilization means being filled in a sterilized contain-
er filled with solid food.

11. The filling system of container-packaged food ac-
cording to claim 10, wherein the container retention
means is configured from a grip for holding an edge
of the pre-seal lid material, support means for sup-
porting the grip, and guide means for guiding the grip
to a predetermined position.

12. The filling system of container-packaged food ac-
cording to claims 10 or 11, comprising clearance
amount adjustment means for adjusting an amount
of clearance from a flange of the container to the pre-
seal lid material.

13. The filling system of container-packaged food ac-
cording to claim 10, wherein the steam supply means
includes a vacuum pump, introduces steam into the
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sterilization chamber after having subjected the in-
side of the sterilization chamber to vacuum depres-
surization, and discharges therefrom the steam after
having retained the steam therein for a predeter-
mined time.

14. The filling system of container-packaged food ac-
cording to claim 10, comprising a soup filling nozzle
for filling soup in a container from which the steam
has been discharged, and filling nozzle displace-
ment means for displacing the filling nozzle in order
to fill soup in the container from a gap between an
opening of the container and the lid material or by
lifting the lid material.

15. The filling system of container-packaged food ac-
cording to claim 10, comprising a gas substitution
nozzle for introducing inert gas into a head space of
the container for a predetermined period after the
container and the pre-seal lid material are cooled,
and sealing means for sealing the container opening
upon retracting the gas substitution nozzle after gas
substitution.

Patentansprüche

1. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel, welches einen Behälter und ein
Deckelmaterial gleichzeitig einer thermischen Steri-
lisation durch Einleiten von Dampf mit einer hohen
Temperatur und einem hohen Druck in eine Sterili-
sationskammer unterzieht, wobei das Nahrungsmit-
tel eine Mischung aus festem Nahrungsmittel und
Suppe, die Saft enthält, ist, ein mit festem Nahrungs-
mittel vorbefüllter Behälter an einem Halter (CH) der
Sterilisationskammer (40) befestigt wird, der Dampf
in die Sterilisationskammer (40) eingeleitet wird,
während ein Vorsiegel-Deckelmaterial (PS), das auf
eine derartige Abmessung vorgeschnitten ist (20),
dass es zumindest eine Öffnung des Behälters ab-
deckt, an einer Position, an welcher es die Öffnung
des Behälters abdeckt, gehalten wird, ohne mit dem
Behälter schmelzverbondet zu werden, und ein Be-
lüftungszustand zwischen einem Freiraum des Be-
hälters und der Innenseite der Sterilisationskammer
aufrecht erhalten wird, wobei der Behälter und das
Vorsiegel-Deckelmaterial (PS) gleichzeitig, zusam-
men mit dem festen Nahrungsmittel, einer thermi-
schen Sterilisation unterzogen werden, und wobei
anschließend sterilisierte Suppe in den Behälter ge-
füllt wird.

2. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 1, bei welchem das
Vorsiegel-Deckelmaterial einen Abstand (d) von ei-
nem Flansch des Behälters (CF) aufweist, während
ein Rand des Vorsiegel-Deckelmaterials gehalten

wird.

3. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach den Ansprüchen 1 oder 2, bei
welchem sichergestellt wird, dass die Größe des Ab-
stands von dem Flansch des Behälters zu dem Vor-
siegel-Dekkelmaterial groß ist, wenn der Dampf in
die Sterilisationskammer eingeleitet wird und wenn
Suppe in den Behälter eingefüllt wird (51), und wobei
sichergestellt wird, dass die Abstandsgröße gering,
wenn Luft in dem Freiraum des Behälters durch In-
ertgas ersetzt wird (61).

4. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach einem der Ansprüche 1 bis 3,
bei welchem der Dampf in die Sterilisationskammer
geleitet wird, nachdem die Sterilisationskammer ei-
ner mit Unterdruck beaufschlagt wurde, und abge-
lassen wird, nachdem er für einen vorbestimmten
Zeitraum darin gehalten wurde.

5. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 4, bei welchem,
wenn der Dampf aus dem Inneren der Sterilisations-
kammer abgelassen wird, der Druck in der Sterilisa-
tionskammer durch das Einleiten von Inertgas oder
Luft in die Sterilisationskammer derart eingestellt
wird, dass der Druck in der Sterilisationskammer um
0,01 bis 0,1 MPa höher ist als der gesättigte Dampf-
druck bei einer Temperatur der Nahrungsmittel, und
wobei der Behälter und das Vorsiegel-Deckelmate-
rial anschließend gekühlt werden.

6. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 4, bei welchem nach
dem Ablassen des Dampfs der Behälter und das
Vorsiegel-Deckelmaterial gekühlt werden, während
der Druck in der Sterilisationskammer verringert
wird.

7. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 1, bei welchem die
Suppe einer kurzzeitigen Hochtemperatur-Sterilisa-
tion unterzogen und gekühlt wird, und anschließend
in einen sterilisierte feste Nahrungsmittel enthalten-
den Behälter gefüllt wird, welcher aus der Sterilisa-
tionskammer in einen aseptischen Raum verbracht
wurde, und wobei die festen Nahrungsmittel und der
Behälter durch die Suppe gekühlt werden.

8. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 1, bei welchem nach
dem Kühlen des Behälters und des Vorsiegel-Dek-
kelmaterials ein Gasaustausch durchgeführt wird,
indem Inertgas für einen vorbestimmten Zeitraum in
einen Freiraum des Behälters durch eine Gasaus-
tauschdüse eingeleitet wird, und die Gasaustausch-
düse danach zurückgezogen wird und die Behälter-
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öffnung versiegelt wird.

9. Sterilisationsverfahren für in Behälter verpackte
Nahrungsmittel nach Anspruch 8, bei welchem das
Einfüllen der Suppe, der Gasaustausch und das Ver-
siegeln der Behälteröffnung in einem aseptischen
Raum erfolgen.

10. Füllsystem für in Behälter verpackte Nahrungsmittel,
wobei das System mit einem Halter (30) zum An-
bringen eines mit Nahrungsmitteln gefüllten Behäl-
ters (10) und einer Dampfzufuhreinrichtung verse-
hen ist, welche dem Zuführen von eine hohe Tem-
peratur und hohen Druck aufweisendem Dampf in
eine Sterilisationskammer dient, um gleichzeitig den
Behälter und ein Deckelmaterial zu sterilisieren, wo-
bei
die Nahrungsmittel eine Mischung aus festen Nah-
rungsmitteln und Suppe sind;
wobei das Füllsystem ferner aufweist: eine Behäl-
terhalteeinrichtung zum Halten eines Vorsiegel-
Deckelmaterials, das auf eine derartige Abmessung
vorgeschnitten ist (20), dass es zumindest eine Öff-
nung des Behälters abdeckt, an einer Position, an
welcher es die Öffnung des Behälters abdeckt, ohne
mit dem Behälter schmelzverbondet zu werden, und
ein Belüftungszustand zwischen einem Freiraum
des behälters und der Innenseite der Sterilisations-
kammer aufrecht erhalten ist; und eine Hochtempe-
ratur-Kurzzeit-Suppensterilisationseinrichtung zum
Sterilisieren der Suppe bei einer hohen Temperatur
und für einen kurzen Zeitraum, und
der Behälter und das Vorsiegel-Deckelmaterial (PS),
zusammen mit den festen Nahrungsmitteln, gleich-
zeitig einer thermischen Sterilisation unterzogen
werden, und Suppe, die durch die Hochtemperatur-
Kurzzeit-Suppensterilisationseinrichtung sterilisiert
wurde, in einen mit festen Nahrungsmitteln gefüllten
sterilisierten Behälter gefüllt wird.

11. Füllsystem für in Behälter verpackte Nahrungsmittel
nach Anspruch 10, bei welchem die Behälterhalte-
einrichtung aus einem Griff zum Halten eines Ran-
des des Vorsiegel-Deckelmaterials, einer Stützein-
richtung zum Stützen des Griffs, und einer Führungs-
einrichtung zum Führen des Griffs zu einer vorbe-
stimmten Position gebildet ist.

12. Füllsystem für in Behälter verpackte Nahrungsmittel
nach den Ansprüchen 10 und 11, mit einer Abstands-
größeneinstelleinrichtung zum Einstellen der Größe
des Abstands zwischen einem Flansch des Behäl-
ters und dem Vorsiegel-Deckelmaterial.

13. Füllsystem für in Behälter verpackte Nahrungsmittel
nach Anspruch 10, bei welchem die Dampfzuführ-
einrichtung eine Vakuumpumpe aufweist, nach der
Beaufschlagung des Inneren der Sterilisationskam-

mer mit Unterdruck Dampf in die Sterilisationskam-
mer einleitet, und den Dampf aus dieser ablässt,
nachdem der Dampf für eine vorbestimmte Zeit darin
gehalten wurde.

14. Füllsystem für in Behälter verpackte Nahrungsmittel
nach Anspruch 10, mit einer Suppeneinfülldüse zum
Einfüllen von Suppe in einen Behälter, aus welchen
der Dampf abgelassen wurde, und einer Einfüll-
düsenverschiebeeirichtung zum Verschieben der
Einfülldüse, um über einen Spalt zwischen einer Öff-
nung des Behälters und dem Deckelmaterial oder
durch Anheben des Dekkelmaterials Suppe in den
Behälter zu füllen.

15. Füllsystem für in Behälter verpackte Nahrungsmittel
nach Anspruch 10, mit einer Gasaustauschdüse
zum Einleiten von Inertgas in einen Freiraum des
Behälters für einen vorbestimmten Zeitraum nach
dem Abkühlen des Behälters und des Vorsiegel-
Deckelmaterials, und einer Siegeleinrichtung zum
Versiegeln der Behälteröffnung beim Zurückziehen
der Gasaustauschdüse nach dem Gasaustausch.

Revendications

1. Procédé de stérilisation de nourriture conditionnée
dans un récipient, qui soumet simultanément un ré-
cipient et un matériau de couvercle à une stérilisation
thermique en introduisant de la vapeur d’eau à haute
température et haute pression dans une chambre
de stérilisation, dans lequel la nourriture est un mé-
lange de nourriture solide/soupe comprenant du jus,
un récipient qui est prérempli de nourriture solide est
monté sur un support (CH) de la chambre de stéri-
lisation (40), la vapeur d’eau est introduite dans la
chambre de stérilisation (40) pendant qu’un maté-
riau de couvercle (PS) avant scellement, qui est pré-
découpé (20) à une dimension telle qu’il couvre au
moins une ouverture du récipient, est maintenu à
une position où il couvre l’ouverture du récipient sans
être lié par fusion au récipient et un état de ventilation
est maintenu entre un espace libre du récipient et
l’intérieur de la chambre de stérilisation, le récipient
et le matériau de couvercle (PS) avant scellement
sont simultanément soumis à une stérilisation ther-
mique conjointement avec la nourriture solide, et de
la soupe stérilisée est ensuite introduite dans le ré-
cipient.

2. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 1, dans le-
quel le matériau de couvercle avant scellement est
maintenu à une distance (d) du rebord du récipient
(CF) pendant la retenue d’un bord du matériau de
couvercle avant scellement.
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3. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 1 ou 2, dans
lequel il est fait en sorte qu’un jeu, entre le rebord
du récipient et le matériau de couvercle avant scel-
lement, soit grand lorsque la vapeur d’eau est intro-
duite dans la chambre de stérilisation et lorsque la
soupe est introduite (51) dans le récipient, et soit
petit lorsque l’air présent dans l’espace libre du ré-
cipient est remplacé par du gaz inerte (61).

4. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon l’une quelconque des reven-
dications 1 à 3, dans lequel la vapeur d’eau est in-
troduite dans la chambre de stérilisation après que
la chambre de stérilisation a été soumise à une dé-
pressurisation sous vide, et en est évacuée après y
avoir été maintenue pendant une durée prédétermi-
née.

5. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 4, dans le-
quel, pendant l’évacuation de la vapeur d’eau de l’in-
térieur de la chambre de stérilisation, la pression
dans la chambre de stérilisation est ajustée par l’in-
troduction de gaz inerte ou d’air dans la chambre de
stérilisation, de telle sorte que la pression dans la
chambre de stérilisation soit supérieure de 0,01 à
0,1 MPa à la pression de vapeur d’eau saturante à
une certaine température de la nourriture, puis le
récipient et le matériau de couvercle avant scelle-
ment sont refroidis.

6. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 4, dans le-
quel, après l’évacuation de la vapeur d’eau, le réci-
pient et le matériau de couvercle avant scellement
sont refroidis pendant la dépressurisation de la
chambre de stérilisation.

7. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 1, dans le-
quel la soupe est soumise à une stérilisation de cour-
te durée à haute température et refroidie, puis est
introduite dans un récipient contenant de la nourri-
ture solide stérilisée qui a été transférée de la cham-
bre de stérilisation à une salle aseptique, et la nour-
riture solide et le récipient sont refroidis par la soupe.

8. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 1, dans le-
quel, après le refroidissement du récipient et du ma-
tériau de couvercle avant scellement, un remplace-
ment de gaz est réalisé par l’introduction de gaz iner-
te dans un espace libre du récipient, par l’intermé-
diaire d’une buse de remplacement de gaz, pendant
une durée prédéterminée, et la buse de remplace-
ment de gaz est ensuite rétractée et l’ouverture du
récipient est scellée.

9. Procédé de stérilisation de nourriture conditionnée
dans un récipient selon la revendication 8, dans le-
quel l’introduction de la soupe, le remplacement de
gaz et le scellement de l’ouverture du récipient sont
effectués dans une salle aseptique.

10. Système d’introduction de nourriture conditionnée
dans un récipient, le système étant équipé d’un sup-
port (CH) pour monter un récipient rempli de nourri-
ture, et de moyens d’alimentation en vapeur d’eau
pour introduire, dans une chambre de stérilisation
(46), de la vapeur d’eau à haute température et haute
pression afin de stériliser simultanément le récipient
et un matériau de couvercle, dans lequel :

- la nourriture est un mélange de nourriture so-
lide/soupe,
- le système d’introduction comprenant en
outre : des moyens de maintien de récipient
pour maintenir un matériau de couvercle (PS)
avant scellement, qui est prédécoupé à une di-
mension telle qu’il couvre au moins une ouver-
ture du récipient, à une position où il couvre
l’ouverture du récipient sans être lié par fusion
au récipient, et pour maintenir un état de venti-
lation entre un espace libre du récipient et l’in-
térieur de la chambre de stérilisation ; et des
moyens de stérilisation de courte durée à haute
température de soupe pour stériliser de la soupe
à une température élevée et en une courte du-
rée, et
- le récipient et le matériau de couvercle avant
scellement étant simultanément soumis à une
stérilisation thermique conjointement avec la
nourriture solide, et la soupe qui a été stérilisée
par les moyens de stérilisation de courte durée
à haute température de soupe étant introduite
dans un récipient stérilisé rempli de nourriture
solide.

11. Système d’introduction de nourriture conditionnée
dans un récipient selon la revendication 10, dans
lequel les moyens de maintien de récipient sont
constitués d’une mâchoire pour retenir un bord du
matériau de couvercle avant scellement, de moyens
de support pour supporter la mâchoire, et de moyens
de guidage pour guider la mâchoire vers une position
prédéterminée.

12. Système d’introduction de nourriture conditionnée
dans un récipient selon la revendication 10 ou 11,
comprenant des moyens d’ajustement de jeu pour
ajuster un jeu entre un rebord du récipient et le ma-
tériau de couvercle avant scellement.

13. Système d’introduction de nourriture conditionnée
dans un récipient selon la revendication 10, dans
lequel les moyens d’alimentation en vapeur d’eau
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comprennent une pompe à vide, introduisent de la
vapeur d’eau dans la chambre de stérilisation après
avoir soumis l’intérieur de la chambre de stérilisation
à une dépressurisation sous vide, et évacuent la va-
peur d’eau de celle-ci après l’y avoir maintenue pen-
dant une durée prédéterminée.

14. Système d’introduction de nourriture conditionnée
dans un récipient selon la revendication 10, compre-
nant une buse d’introduction de soupe pour introdui-
re de la soupe dans un récipient duquel la vapeur
d’eau a été évacuée, et des moyens de déplacement
de buse d’introduction pour déplacer la buse d’intro-
duction afin d’introduire de la soupe dans le récipient
par un espace situé entre une ouverture du récipient
et le matériau de couvercle ou en soulevant le ma-
tériau de couvercle.

15. Système d’introduction de nourriture conditionnée
dans un récipient selon la revendication 10, compre-
nant une buse de remplacement de gaz pour intro-
duire du gaz inerte dans un espace libre du récipient,
pendant une durée prédéterminée, après que le ré-
cipient et le matériau de couvercle avant scellement
ont été refroidis, et des moyens de scellement pour
sceller l’ouverture du récipient lors de la rétractation
de la buse de remplacement de gaz après le rem-
placement de gaz.
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