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(57)  The description relates to a continuous and
closed-cycle method and the associated plant for the
preparation of precooked fresh food, comprising:

- preparation of a packaging containing the pre-
cooked, cut and weighed product;

Method and plant for the preparation of packages containing precooked fresh food

- subsequent pasteurization, in a microwave oven, of
the product already arranged inside the packaging;

- cooling in a stream of sterile air which has under-
gone ultrafiltration beforehand;
- subsequent sealing of the packaging.
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Description

[0001] The presentinvention relates to a method and the associated plant for the preparation of precooked fresh food,
comprising:

- preparation of a packaging containing the cut and weighed product;

- subsequent cooking, in a microwave oven, of the product already arranged inside the packaging;
- cooling in a stream of air which has undergone ultrafiltration beforehand;

- subsequent sealing of the packaging.

[0002] The method according to the invention increases drastically the shelf life of the product, allowing precooked
fresh food to be prepared, such that its appearance and organoleptic properties remain more or less unchanged for a
period of at least three weeks.

[0003] The invention relates to the sector for the production and distribution of precooked food products and is
intended to solve the problem of conserving products in an optimum manner and for a sufficiently long period of time,
such that this kind of product may be suitable for large-scale distribution and may be produced in a plant also far from
the sales outlets.

[0004] At present there exists a considerable demand for precooked food which is sold in different types of packaging
and produced using different packaging and conservation techniques.

[0005] In particular the following is currently available on the market: packaged frozen food, food packaged in brine
or in oil for long-term conservation in tins or glass containers, vacuum-pasteurized products sold in plastic packaging,
and finally precooked fresh products packaged in an aluminium or plastic tray, in a modified atmosphere where appli-
cable, closed with a usually transparent cover.

[0006] The invention relates in particular to this latter type of product which is often preferred by the user because,
being fresh, it has a more pleasant taste as well as a more inviting appearance.

[0007] Alongside these advantages, however, fresh precooked products have the drawback of a limited shelf life
which, in the cold chain, varies usually from 3 to a maximum of 6-7 days.

[0008] In the manufacturing industries there exists the need for a method which allows the production of fresh pre-
cooked food which has a greater duration, preferably of at least 2-3 weeks, so as to make these products suitable for
large-scale distribution and also allow the production thereof in plants which are situated far from the consumer sites,
for example in plants constructed directly in the production zones with the possibility therefore of processing the product
which has just been harvested and providing a food with improved organoleptic properties.

[0009] Another problem associated with this type of production consists in the need to ensure that the appearance of
the product remains unchanged, with bright colours, without the formation of condensation on the walls of the packag-
ing and without the leakage of so-called "vegetable liquid" which has a negative effect on the appearance of the product.
[0010] For this purpose the Applicant has carried out numerous experiments in order to check the possibility of pro-
ducing precooked food obtained from fresh raw material, which lasts over time without the use of additives and preserv-
atives.

[0011] The studies carried out have led to the definition of the method according to the invention which envisages
subjecting the products to a heat treatment consisting of cooking and pasteurization after said products have been pre-
pared and placed in the packaging, and then sealing the container in a controlled environment with a modified atmos-
phere.

[0012] The product is then conveyed into the cold chain, ensuring conservation under optimum conditions for more
than three weeks, at the normal storage temperature of between 0 and 6°C.

[0013] The present invention will now be described in detail, by way of a non-limiting example, with reference to the
accompanying drawings in which:

- Figure 1 shows schematically the plan view of a possible embodiment of a plant for the preparation of food pre-
cooked using the method according to the present invention;
- Figure 2 shows a schematic cross-section through the plant according to Figure 1.

[0014] The preparation method according to the invention comprises the following steps:

- preparation, cutting and introduction of the food into the packaging consisting, for example, of a tray made of barrier
polyethylene;

- acycle involving cooking and pasteurization, in a microwave oven, of the product contained in the tray, at a temper-
ature of between 85-90° and for a period of time varying from 2 to 10 minutes, depending on the weight, the form
and the type of food;
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- subsequent rapid cooling in air which has undergone ultrafiltration beforehand, until the products reach a temper-
ature of about 5°;

- sealing of the container still in a protected environment.

[0015] A possible lay-out of the plant for implementing the method is illustrated in Figures 1 and 2.

[0016] The plant comprises a preparation station, indicated by 1, in which the food is cleaned, cut and placed in a
packaging which may consist, for example, of a tray made of barrier polyethylene, i.e. lined internally with a layer of
impermeable material which is suitable for contact with food.

[0017] The packages then pass into an oven 2, for example a tunnel oven, for the cooking and pasteurization step.
[0018] The product packages, indicated by 3, which are placed on the belt, advance through the tunnel at a variable
speed depending on the predefined duration of cooking, cooking which is performed by means of microwave equip-
ment.

[0019] The cooking time varies, as mentioned, depending on the type of product and the temperature is preferably
between 85 and 90°C.

[0020] Downstream of the oven 2, the plant comprises a cooling tunnel, indicated by 4, in which a stream of air, which
has previously undergone ultrafiltration, is passed so as to eliminate entirely the bacterial content.

[0021] In the figures, the external structure of the tunnel is shown in cross-section.

[0022] Preferably cooling is performed in two stages: the first with a duration of between about 10 and 15 minutes,
during which the products are cooled down to a temperature of about 40°C and a second stage during which the prod-
ucts are brought to a final temperature of about +5° in a time period of about 15 minutes.

[0023] In particular, the cooling tunnel preferably comprises two consecutive sections, in each of which one of the two
cooling stages is performed: in the first section cooling is performed by means of the circulation of previously filtered air
which is at room temperature, while in the second section cooled air is used.

[0024] The fact of performing cooling in two stages, during one of which air at room temperature is used, results in
savings in energy and allows a limitation in the size of the air cooling plants, which need only process the quantity of air
used in the second tunnel section.

[0025] The tunnel, moreover, may advantageously have a U shape, in plan view, which allows the dimensions of the
assembly to be limited; in this case, the two cooling stages may be performed respectively in the two sections of the U.
[0026] Downstream of the cooling tunnel, the packages are fed, by means of a synchronizing device of the known
type 5, to a heat-welding machine, denoted in its entirety by 6, which operates in a protected atmosphere and, without
the presence of persons, seals the packaging, applying a film for closing the container.

[0027] The product is now ready to be labelled by means of a labelling machine 7 of the known type and stored in a
refrigerating room at a temperature of 0-5°, before being despatched to the retail zones.

[0028] All the apparatus forming the plant is arranged in series so that the packages containing the product pass,
uninterrupted, from one device to the other, while always remaining in a protected atmosphere.

[0029] In this way itis possible to eliminate or in any case reduce considerably the bacterial content during the cooking
and pasteurization step, thus avoiding any possible contamination of the product during the next steps.

[0030] The various apparatus which makes up the plant is per se of the known type and therefore a detailed descrip-
tion is not required.

[0031] Numerous experiments were carried out and the results then compared with those obtained using conventional
production and packaging techniques.

Example

[0032] As a characteristic example, reference is made to the production of grilled aubergines, since this product on
its own poses all the problems associated with this system, problems which have been solved with the method accord-
ing to the invention.

[0033] Aubergines were sliced, cooking them externally on a grill, and the externally grilled slices were then placed
in a packaging, in quantities of about 200 grammes for each product tray.

[0034] The packages were than introduced into the baking oven, adjusting the feeding speed of the conveyor belt so
that the products remained in the oven for 6 minutes at a temperature of about 90°.

[0035] From the oven the packages passed directly into the cooling tunnel, where a stream of air at a temperature of
about 20°C, which had undergone ultrafiltration beforehand, was circulated.

[0036] Cooling is performed in two consecutive stages, bringing the products first to a temperature of 40°C by means
of circulation of air at room temperature and then bringing them to the final temperature of +5° by means of circulation
of suitably cooled air.

[0037] The cooling times were 12 and 15 minutes, respectively.

[0038] At the end, the packages were sealed and stored at a temperature of 6°, together with packages of similar
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products prepared, however, using known technologies.

[0039] The packages were tested for verification of the bacterial content and the results are shown in the following
table.

Product Days from date of pro- Bacterial content | Conservation tempera-
duction ture °C

Aubergines grilled using traditional 10 11,000 6

method

Aubergines grilled using method 26 50 6

according to invention

[0040] As can be noted, the aubergines prepared using traditional methods had a bacterial content of 11,000 units
already 10 days from the date of production, while the aubergines prepared using the method according to the invention
had a bacterial content of 50 units at 26 days from production.

[0041] In the light of the experimental figures and the results of the tests carried out it is thus possible to state that the
method according to the invention ensures safeguarding of the organoleptic properties of the products for a period of
time of at least three weeks, thus avoiding situations of biological risk associated with the occurrence of anaerobic
metabolism phenomena.

[0042] Moreover the products retain an optimum appearance since the method according to the invention avoids the
formation of vegetable water.

[0043] The method is applicable to both food of plant or animal origin and to packages which conserve both these
types of food.

[0044] An expert may moreover undertake numerous modifications and variations which, however, must be regarded
as all falling within the scope of the present invention.

Claims
1. Method for the preparation of fresh precooked food, characterized in that it comprises the following steps:
- preparation of the products already cut and weighed, inside a container intended to form the final packaging of
the product;
- subsequent cooking and pasteurization of the product already inserted inside the packaging;
- subsequent cooling in a sterile environment;

- sealing of the packaging.

2. Method according to Claim 1, characterized in that the cooking and pasteurization step is performed by means of
microwave equipment.

3. Method according to the preceding claims, characterized in that cooling is performed by means of circulation of air
which has undergone ultrafiliration beforehand.

4. Method according to Claim 3, characterized in that cooling takes place in two stages.

5. Method according to Claim 4, characterized in that during the first cooling stage air at room temperature is used,
while during the second stage cooled air is used.

6. Method according to any one of the preceding claims, characterized in that the cooking time varies from 2 to 10
minutes, at a temperature of between 85 and 90°.

7. Method according to the preceding claims, characterized in that the cooling step involves a first stage during which
the product is cooled to a temperature of between 40 and 45° and a second stage during which the product is
brought to the final temperature of about +5°.

8. Plant for the preparation of fresh precooked food using the method according to any one of the preceding claims,
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characterized in that comprises, arranged in line:

- amicrowave oven;
- acooling tunnel in which air which has undergone ultrafiltration beforehand is circulated;
- means designed to seal the packaging, by applying a closing film in a modified atmosphere;

there also being provided means designed to convey the packages containing the food along said plant, transfer-
ring them from the oven to the equipment downstream without contact with the external environment, there also
being provided means suitable for adjusting the speed of feeding of said conveyor means so as to vary the time
during which the products remain in the various equipment which makes up the plant.

Plant for the preparation of fresh precooked food according to Claim 8, characterized in that the cooling tunnel com-
prises two sections inside which air at room temperature and cooled air are circulated, respectively.



EP 0 968 920 A1

B 'n\

1

Fig. 1




EP 0 968 920 A1

SOUSNNNOAMNSNNNNNSNNNY

NVAVAVAWS —

NAVAYA S =

N
wnn

NAVAVAV

CO)

Fig. 2



£PO FORM 1503 03.82 (P04C01)

EP 0 968 920 A1

o ) Eur.opean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 98 11 7242
DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of do?cr:gsg; ;NFi)tahS?:gi;ceztion. where appropriate, t%eé?zrierlr?t glﬁsfgiﬁgﬂogxz IT!SE
X US 3 889 009 A (LIPOMA SAMUEL P) 1,2,8 B65B25/00
10 June 1975 B65B55/16
Y * column 7, line 28 - column 10, line 17; |6
figures *
X FR 2 690 413 A (ALTEC SRL) 29 October 1993 |1
* page 2, line 20 - page 3, line 10;
figures *
X US 5 320 856 A (VERONESI SERGIO ET AL) 1
14 June 1994
* column 2, line 46 - column 4, line 37;
figures =*
Y EP 0 395 317 A (APV CORP LTD) 6
31 October 1990
* column 3, Tine 14 - column 6, line 49 %
A EP 0 347 623 A (ATTREZZATURE PER CERAMICHE {4,5,9
0 M) 27 December 1989
* column 9, line 9 - line 46; figures * TECHNICAL FIELDS
o SEARCHED  (Int.CL.6)
A DE 38 30 867 C (H. BERSTORFF) B65B
18 January 1990
The present search report has been drawn up for all claims
Place of search Date of completion of the search Exarniner
THE HAGUE 5 July 1999 Jagusiak, A
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but pubiished on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same categoty L : document cited for other reasons
A :technological background e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 0 968 920 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 98 11 7242

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

05-07-1999
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 3889009 A 10-06-1975 NONE
FR 2690413 A 29-10-1993 IT 1247169 B 12-12-1994
DE 4208866 A 24-09-1992
US 5320856 A 14-06-1994 IT 1248084 B 05-01-1995
EP 0395317 A 31-10-1990 GB 2232056 A 05-12-1990
EP 0347623 A 27-12-1989 AT 132706 T 15-01-1996
DE 68925386 D 22-02-1996
DE 68925386 T 27-06-1996
ES 2088875 T 01-10-1996
GR 3019497 T 31-07-1996
us 5074200 A 24-12-1991
us 5066503 A 19-11-1991
DE 3830867 C 18-01-1990 EP 0358876 A 21-03-1990
JP 2117371 A 01-05-1990
SuU 1800956 A 07-03-1993
us 4956530 A 11-09-1990

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

