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PROCESS FOR PRODUCING VEGETABLE OR FRUIT PULP OR PUREE
PACKAGING

DESCRIPTION

Field ‘of the Invention

[0001] The present invention refers to a.process for producing vegetable or fruit
pulp or puree packages and, in particular, a process for producing fruit pulp purée
in a package such that the organoleptic properties thereof can be preserved for an

extended period of time in a condition as is typical of fresh fruit.

Technical Background of the Invention
[0002] Largely known since many years now in the fruit and vegetable pfocesSing

industry are processes for producing fruit pulp or purée, which are aimed at

enabling the nutritional qualities of the fruit to be preserved in appropriate

packéges in view of a subsequent use thereof in a variety of food preparations,

such as for instance fruit juices, garnishes for ice cream, sweets, desserts, and. the
like. |

[0003] Generally, these processes include a humbér of conventional oprocessing
steps for the pféparation of either fresh fruit, such as washing, peeling, stoning, or
deep-frozen fruit, in which case just a thawing step is generally requi're'd.
Thereafter, the preliminarily prepared fruit is minced, quashed and/or sieved so‘

‘as to obtain a mash that is then treated with chemical substances and/or phySical

(thermal) treatments aimed at eliminating bacteria and/or contaminants. These
treatments can be carried out even after the mashed fruit is poured in a purée

state into appropriate containers or packages to be then properly sealed to ensure
proper preservation of the product.

[0004] Usually, fruit-based food products, such as fruit juices, are kept for
preservation in plastic bottles that are duly sealed by means of appropriate plastic

caps, possibly under the interposition of an aluminiUm, foil used as a means to
1
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directly seal the bottles at the mouth thereof. Alternatively, use is made of
cardboard, Tetrapak™ or glass containers.

[0005] In particular, in the case of fruit purée, use is made of plastic tub-like
containers that are sealed with an aluminium foil and preserved for a few days at a
storage temperature of +4degC. | ' '

[0006] Now, the above-described processes, although largely used in thé art,

~ actually, are not free from drawbacks.
10

{0007] In the first place, in the.'case that fresh fruit is used in the process, all

above-cited preparation and processing steps must be carried out under such
environmental conditions as to ensure hygiene, which is however quite difficult to

be obtained, unless complicated and expensive measures are implemented

- involving not only working rooms and equipment, but also the workers themselves.

Likewise, it has been noticed that the use of ready-prepared or deep-frozen fruit
does not facilitate the process in any way, actually, since deep-frozen fruit has
quite often turned out as having been contaminated at the origin and, moreover, it

must be duly thawed prior to its being able to undergo further prbcessin'g, with the
result that the bacterial charge is activated.

[0008] Anyway, the above-cited problems have been solved through the addition

of the afore-mentioned chemical/physical treatments to the process.

[0009] Nonetheless, chemical treatments necessarily require the use of
substances that, on the one side, can in any case proVe as having a health-
affecting effect and, on the other side, are certainly not well-accepted by

consumers in general, who are reluctant to purchase and eat or drink foodstuffs
containing chemical preservatives. '

[0010] On the other hand, as far as the largely used thermal treatments are
concerned, it has been noticed that heat-treated fruit purée tends to generally
acquire a brownish colour along with a taste of stewed fruit, which practically alter

the organoleptic properties that are typical of fresh fruit. As a result, these puree
, |
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preparations are not appreciated and accepted by consumers to any particular
extient.

[0011] In addition, as this has been explained hereinbefbre, currently marketed

products are packaged in rigid or semirigid containers that do not fit particularly
well to the requirements connected with the use of a fruit purée. In fact, pouring a

purée out of a container of this kind turns out as being awkward due to the dense
nature of the product. ' |

Summary of the Invention
[0012] The main object of the present invention therefore lies in providing a

process for producing a kind of vegetablé or fruit pulp or purée packaging, which is
effective in ensuring adequate preservation of the organoléptic properties of fresh
fruit and vegetables, the convenience of ready-to-use products, the certainty of a
hygienically non-bbjectionable’ product, and the capability of being preserved even

‘at room temperature without any addition of preservative of a chemical nature

being requifed.

[0013] According to the present invention, this aim is reached In a process which
Includes processing steps and conditions that have been accurately designed and
modified with respect to the corresponding steps of conventional proce_sses for

producing vegetable or fruit pulp or purée, through the proper selection of a

~combination of technical devices.

[0014] Accordingly; it is a first purpose of the present invention to provide a

process for producing a vegetable or fruit pulp or purée packaging as recited in the

appended claims.

_ [0015] It is further a second purpose of the present invention to provide a

vegetablé or fruit pulp or purée packaging that is obtainable in accordance with the

- above-noted process.

[0016] Further features and advantages of the process and the vegetable or fruit

pulp or purée packaging of the present invention will become apparent and be

3
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more readily understood from the description of an exemplary embodiment that is
given below by way of non-limiting example.

Detailed Description of the Invention

[0017] The basic idéa, which the present invention is founded on, derives from an
analysis triggered by direct observations concerning the use of fruit in ice-cream
sh'op.s' in general. The possibility has therefore been considered for a product to be
created, which would show the whole lot of organoleptic properties typical of fresh

fruit (i.e. flavour, taste, and the like), while at the same time ensuring the practical
advantages of deep-frozen fruit pulp. |

[0018] At first sight, this may appeaf as being quite banal é task, but it-took a lot of
research work and related experiments to progressively identify and reach those
propeﬁies, which have then become peculiar of the ultimateiy reached result. In
particular, merits and deficiencies of both fresh and deép-frozen fruit have been -
the object of close cohsideration to thereby highlight -following pasic facts, i.e.

that fresh fruit is not steadily available all year long or, in the case that it is found or

- provided beyond the period of natural maturation and availability thereof, its price

Increases to quite appreciable an extent; furthermore, its availability, even in the
gathering period thereof, is not always constant in terms of quality; finally it must
be .storéd-in air-conditioned rooms for proper preservation. What is more, all this
occurs still prior to its being used to its actual purpose; in fact, when it reaches the
final processing plant, the fruit itself must be washed and peeled, while removing

non-edible parts (stones, cores, and the like), processed into purée, and then
used.

[0019] In this process, however, all sfeps must be cartried out in a proper food-
grade environment, as this has been explained hereinbefore. '

[0020] The results have sometimes been such as to show the existence of even

serious problems of micro-biological contaminationin the final product.

[0021] Another factor that has been duly considered has been the one rel'ating to

rejects, as well as to the waste coming exactly from the fruit preparation Step of
. .
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the process.

[0022] A same extent of analytical attention’has then been devoted to deep-frozen
food. In this particular case, there are practically no problems cohcemiog
availability and convenience in use. However, a number of other problems have
been pinpointed, such as due preservation and storage. In fact, owing to deep-
frozen fruut not being generally used up entlrely, i.e. in its whole amount, at once,

the need anses for proper refrigeration facilities to be used for the remaining fru:t
to be stored at a temperature of at least 18 degC below zero.

[0023] At this point, the possibility has been con'sidered, of modifying one or

-several steps of a conventional process for treating both fresh and deep-frozen
~ fruit.

- {0024] Bearing such idea firmly in mind, a number ofeXperiments have therefore

been carried out in view of testing ideal conditions adapted to enable the desired
aims to be reached. |

[0025] In the course of such experiments, It has surprisingly and unexpectedly

been found that; through just a some modifications and the selection of a proper

- packaging, the possibility is given for a fruit pulp or purée free from the poorly

appealing taste and brownish colour of stewed fruit to be produced, actually.

[0026] In the following description, the term “pulp” or “puree” is used to mean a.
fluid, but thick semi-processed product looking out as a mash of non-stewed
substances, as obtained by different liquidizing processes mcludmg mashmg,

pureeing, blending, homogenizmg, emulsifying and possible combinations thereof.

[0027] The inventive process for producing packaged vegetable' or fruit pulp or
puree therefore comprises following steps of:

a) providing pieces of fruit or vegetables;

D) treatmg said pleces of fruit or vegetables so as to obtaln a homogeneous
seml processed product in the form of purée;

c) keeping said purée under agitation conditions at a temperature ranging
5
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from room temperature to 60°C for a time length ranging from 5 minutes to
40 minutes, at a pH value ranging from 2.6 to 2.9;

d) filling said puree into a flexible bag formed of a sheet, material comprising
three layers of food-grade plastic film and one layer of aluminium foil
sandwiched between said layers of plastic film;

e) creating a vacuum inside said flexible bag so as to reach down to a vacuum
value of not less than 0.2 bar; |

f) seallng said bag after the vacuum creatmg step according to e) above

g) submitting said bag to heat treatment through a sequence of successive
steps compnsmg a ﬁrst step havung a time length of anywhere between 15
and 25 minutes to bring the package up to a temperature of 105 degC in a
gradual manner, a second step having a time length of anywhere between
5 and 15 minutes to keep the package at said temperature, a third step

having a time length of anywhere between § and 15 minutes to gradually
cool the package down to a temperature of 4 degC

[0028] Step a) of providing fruit or vegetables occurs in a conventional manner

through -the supply of either fresh fruit or vegetables from a storage facility or
deep-frozen fruit or vegetables in an appropriate deep-freezer.

by undergomg accurate ‘sorting, aimed at preventmg possible unsuitable pieces
(e.g. damaged or spoiled by weather and air agents or transport condltlons) from
being passed on for use; they are then submitted to washing to have them cleaned
externally. Such washing is done by means of water in an appropriate brushing
apparatus. As this phase is being carried out, the treated pieces of fruit or
vegetables are preferably sampled and tested for a possible presence of anti- _

parasitic agents, pesticides and plant protection products in general. This washing

phase is followed by peeling, stalk removal, stone and core removal.

-[0030] In the case that fresh fruit is being handled, which is subject to rapid

oxidation after peeling, a pre-treatment with food-grade acidulous solutions, such
as for instance citric acid, is preferably added to the process.
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[0031] In the case that use is made of deep-frozen fruit or vegetables, the sole

edible part thereof is of course are provided since the beginning. In other words

there are no cores, stones, stalks or peels to be removed. Even in this case,

however, a sampling procedure is preferably provided for the quality of the fruit or
vegetables to be duly certified at the laboratory.

[0032] Step b)bf treating the thus prepared pieces of fruit or vegetables includes
delivering them into a mincing apparatus comprising an altogether conventional

cutter that enables them to be reduced into a homogeneous purée having

oreferably a density situated anywhere between 1.00 and 1.10 g/mi, more

preferably between 1.02 and 1.08 g/mi, as calculated according to the
DENO0O1U.AB-standard method.

[0033] Step lc) of preserving the purée as obtained ‘in the preceding step b) is

carried out automatically by 'transferring the purée from the cutter to specially
provided preparation equipment via pump-assisted conduits. Such preparatory
equipment comprises containers that are heated through the walls thereof so as to

‘be able to heat the mass of the purée up to a temperature ranging preferably from

room temperature to a maximum value of 52 degC. Furthermore, such containers

are provided with a fan-like agitator, which, as driven by an appropriate electric

motor so as to operate at higher speeds than 900 rpm, preferably than 1000 rpm,

is adapted to create a convective vortex.

[0034] During this ‘s'tep, the pH value of the mass being treated is checked ana
adjusted to a value situated anywhere between 2.6 and 2.9 through the addition of
varying quantities of food-grade acid substances, such as for instance citric acid,
lacttc aCId ascorbic acid, hydrochloric acid, sorbic acid, phosphoric acid, and
mlxtures thereof, accordmg to the fruit being handled and the actual pH value
detected before the addition. Preferably, use is made of citric acid. Usually, the pH
value of the mass is checked by means of a pH-meter equipped with a
thermometer so as to also enable the température of the mass to be checked at

the same time. Preferably, the acid is added in a shower-like manner as the mass
keeps being stirfed.
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[0035] It should be specially noticed that — during the same step c) of preserving
the purée as described above - fructose is preferably added in a quantity varying

- from 0 to 30 percent in a continuous, shower-like manner and not in solution.

[0036] According to a preferred embodiment of the present invention, also added
during this step c) of the process is a substance or a composition, whose task is to
lubricate the' purée so as to make it particularly slippery, i.e. flowable and,
therefore, easily swallowable also by people suffering from dysphagia. Such
substances may be selected among the ones that are normally available on the

market, such as for instance starch, lipids and gelating agents.

[0037] Preferably, this preservation step c) is kept going on for a length of time of

‘anywhere between 15 and 30 minutes.

[0038] Step d) of filling the bags includes transferring — again via an automated
conveyance system of a conventional kind — the fruit or vegetable pufée to the
meteﬁng.and packaging apparatus for the corresponding tasks to be performed. In
particular, this apparatus enables amounts of fruit mass to be metered, which span

from a minimum of 100 g up to a maximum of 10 kg. Therefore, correspondingly

sized bags will be used there, which in all cases feature a composite structure
comprising an aluminium foil sandwiched between two or more layers of a food-

grade plastic film, such as for instance a film of polyvinylchloride, polyoleﬁn’s,

polyethylene, polypropylene; polyamide, polyester, and combinations thereof.

Preferably, such composite structure comprises an aluminium foil sandwiched
between three layers of food-gradek plastic film. More preferably, such composité
structure comprises — in a sequence from the exterior to the interior 6f the bag — a
polyestér' plastic film, an aluminium foil, a polyamide plastic film, and a
polypropylene plastic film, all of which may for instance be coupled to each 'other,
by means of laminar adhesives of a conventional kind, among which the two-
component polyurethane-based ones are preferred.

[0039] A particularly preferred composite structure is the one represented by a
sequence — again in the direction from the exterior to the interior of the bag — of a

PET plastic film, an aluminium foil, an OPA. (oriented polyamide) plastic film, and a
8
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CPP (CAST-type polypropylene) plastic film. Moreover, thicknesses may of course

vary depending on the desired strength and rigidity properties o be obtained. For
exampile, a-structure such as the just described one may comprise a PET film
having a thickness of 12 ym, an aluminium foil- having a thickness of 7 um, an
OPA film having a thickness of 15 um, and a CPP film having a thickness of 75

- um. Bags featuring a structure as this one are available on the market under the
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type denomination of PSU4SN or PSU3TN, according to the bag size, as

produced by GOGLIO SpA, or under a materal code 406733
VELPMANYOTTCPFBBS. | |

[0040] It should be kept in mind that the above described structure is featuring .
advantageous chemical and physical properties, since its tensile and barrer
properties are such as to enable optimum organoleptic qualities to be preserved,
actually. In' particulaf, the tensile strength value in the machine direction and
transversally (ASTM D882-97) is 81 N/15 mm w,he‘n measured both in the machine
direction and transversally (ASTM D882-97), the ultimate elongation strength
value in the machine direction (ASTM D882-97) is 100 +20% in the machine

direction and 70 £20% transversally, oxygen permeability (ASTM D3985-95) is
<0.1 cc/m?/24hr, and moisture permeability is <0.1 g/m*/24hr.

[0041] Preferably, during step f) of sealing the bag, also step e) of creating a

vacuum inside the bag is carried out, again in an automated manner. After having

‘been filled, the bags move into a vacuum apparatus in a still open condition.

Immediately thereupon, the apparatus closes up and the vacuum process starts to.
be completed through four successive sub-steps, i.e.:

- closing up of the vacuum bell; |

- - squeezing of the bag by means of pressure pads adapted to cause air to be
expelled from the interior of the bag;

- opening of the vacuum electromagnetic valve for vacuum to be created in
a) a time-controlled manher, by setting the number of seconds required to
create vacuum as desired; ‘

b) a level-controlled manner: inside the vacuum chamber there is provided

a pressure switch that étops the process as soon as the desired level of
vacuum is reached.
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[0042]'Optionally, inert gas may be blown into the bag, via conventional valves

and injectors, so as to fill the bag with gas until a pre-set pressure is reached.

[0043] In particular, the vacuum coefficient varies depending on the' temperature
and the weight density of the puree, as well as the volume of the bag. In all cases,
however, the vacuum index shall never be set as to be lower than 0.2 bar and
preferably it is set anywhere between 0.3 and 0.8 bar. Anyway, adjus’tm‘ehts of the
vacuum in accordance with the above-mentioned weight-density and volume
parameters are well within the abilities of those. skilled in the art, who shall

| therefore be able to set the vacuum apparatus accordingly.

[0044] Step f) of sealing the bag may in turn bé carried out by means of bars
provided with electric heating elements that overheat to thereby cause the
composite plastic sheet to fusion bond along the opening thereof. Such bonding of
the bag is generally completed in a length of time of 1.5 seconds, after which the

bag Is perfectly sealed and ready to be dropped onto a conveyor belt provided
immediately below the vacuum bell.

[0045] Thereupon, the sealed bags are loaded. into proper crates and sent to the
next step g) for heat-treatment. In. particular, this heat-treatment step 'may be
carried out by having the sealed bags loaded into autoclaves of a conventional
kind for the treatment of foodstuffs. Therefore, such autoclaves may be of the

traditional and not continuous-flow type, so that it shall be duly appreciated that

the data given in this specification are typiCaI of plants of this kind. In all cases, it
shall be duly kept in mind that differences in time length, temperature and
treatment pressure values that may occur when converting the inventive process

from a noncontinuous-flow to a continuous-flow one are well within the abilities of
those skilled in the art.

[0046] Preferably, the heat-treatment step is comprised 6f a high-level
pasteurization process, i.e. a process wherein the regular pasteurization
temperatures, i.e. 65 degC of low-level pasteurization and 85 degC of medium-

level pasteurization, are exceeded by far and large in that they reach up to as high
10
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as 105 degC.

[0047] The pasteurization cycle méy take a time varying from 25 to 50 minutes

and is preferably subdivided into a first temperature rise phase Iasting from 15 to
25 minutes, in which temperature is increased to up to 105 degC n a very steep
manner, a second temperature holding phase lasting from 5 to 15 minutes, in
which the temperature is held at 105 degC, and a third cool-down phase lasting
from 5 to 15 minutes, in which the temperature is pulled abruptly down to 4 degC,
as this is typical of a pasteunzatlon cycle. More preferably, the total duration of the
heat-treatment step amounts to 40 minutes as subdivided into 20 minutes to bring

up the product temperature to 105 degC, 10 minutes at a temperature held at 105
degC, and 10 minutes to cool the product down to 4 degC.

' [0048] Once the heat-treatment cycle is concluded, the process is terminated by

the bags being removed from the autoclaves and conveyed to the packaging
station, where the labels carrying all relevant indications as provided for by the law

are applied to the bags and the bags themselves are finally put into cartons for
delivery to the warehouse. |

[0049] The kind of packaging obtained in accordance with the inventive process

as described above allows vegetable or fruit purée to be preserved even at room

temperature for a period of time of up to approx. 12-to-24 months from production
date. |

[0050] In addition, based on laboratory tests carried out-on samples of finished

product it has been found that the vegetable or fruit purée contained in the above-

described bags turns advantageously out as being either substantially free from
any bacterial charge that may prove noxious for humans or. anyway, featuring
such negligible bacterial charge as to be able to be considered absolutely safe for

human consumption at the light of the limits set by all applying standards
concerning food.
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opposite, in the case of an accidental, unintentional contamination, the bacterial

charge Is pulled drastically down to the above-cited level generally considered as
being fully safe for human consumption.

[0052] In addition, it has surprisihgly been noticed that, in the case of fruit purée,
the typical brownish colour and stewed-fruit taste have been completely

eliminated, so that the product is imparted both the appealing appearance and the |
flavour of fresh and not stewed fruit.

[0053] It should also be borne in mind that the process according to the present
Invention, owing to the combination of the various processing steps and
processing conditions, enables a packaging to be produced in quite simple and
low-cost a manner, while doing away with any need for complicated processing

steps and sequences to be implemented and chemical substances to be used for
treatment to preservation purposes.

[0054] Furthermore, the use of a bag-like container of the kind described
hereinbefore enables the purée to be processed in quite versatile and safe a
manner thanks to the particularly hygienic, robust and malleable structure thereof.
In addition, thanks again to its own structure, the bag, once emptied, allows for

convenient disposal, thereby av0|d|ng any problem connected to bulk, i.e. space

-demands or compaction needs as they typically arise in connectnon with commonly

used rigid or semi-rigid containers of all kinds. Quite to the opposite, the bag can
be most conveniently flattened out and folded up. As a result, the packaging

according to the present invention is advantageous even from a general
environment-safeguard point of view. '

[0055] As noted hei'einbefore, the inventive process may also be used for

producing vegetable purée, as intended for instance for the preparation of
vegetable creams, soups, homogenized food for babies, and the like.

[0056] Conversely, when fruit is used in the process, it is possible for the resulting
puree to be used for garnishing cakes, ice cream, and the like.

12
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[0057] A further purpose of the present invention is to provide a semi-finished

product in the form of vegetable and/or fruit purée that can be obtained with the

process described hereinbefore. In particular, this semi-finished product is a purée

~ of fresh fruit having a thickness, i.e. density situated anywhere between 1.00 and

1.10 g/mi, preferably between 1.02 and 1.08 g/mol, as calculated with the afore-

cited method, and preferably free from the brownish colour and taste that are
typical of steWed fruit. In other words, the fruit pu'rée has an ‘appearance that is

subsiantially the same as the one of the fresh pulp of just gathered fruit, and a -
flavour that is substantially similar to the one of the fresh pulp of just gathered fruit.

[0058] Yet another purpose of the present invention is to p‘rovide a package '

comprising a vegetable-or fruit purée as obtainable in accordance with the afore-
explained process. |

[0059] Fully apparent from the above description is at this point the fact that all
drawbacks and disadvantages set forth in the introductory part of this specification
with reference to the processes for producing vegetable or fruit purée according to
the'prior art have been effectively done away with. In addition, considerable

ad'vantages have been obtained over the products that are currently available on
the market.

[0060] In any case, both the inventive process and the related package shall
obviously not be understood as being limited to the above-described embodiment,
since it is fully appafent to those skilled.in the art that various improvements and
modifications may be introduced or added without departing from the scope of the
present invention as defined in.the appended claims.

[0061] An exemplary mode, in which the present invention may be carried out and

embodied, shall anyway be described below by way of non-limiting example to
further explanatory purposes.

Exemplary Mode of Carrying Out the Inventive Process
[0062] 200 kg of deep-frozen pieces of apples at a temperature of -18 degC are

stored in a refrigerator at a storage temperature of +4 degC in view of allowing -
- 13



- 10

15

20

25

30

CA 02735711 2011-02-28

WO 2010/023701 PCT/IT2008/000563

them to thaw. Once thawed, the fruit pieces are loaded into an apparatus provided
with a first portion equipped with blades for the same fruit pieces to be minced, i.e.
cut into very small pieces, and a second portion equipped with a worm screw for
conveying the minced fruit to a third portion provided with blades and an extrusion
plate featuring appropriate openings for a puree to be 'obtained'. The thus resulting
puree drops into double-jacketed steel containers provided with an agitator
installed thereinside and driven to rotate at 900 rpm in view of generating a
convective vortex of the purée in the ,container. At the same time, 3 sample is
taken from the purée for checking the pH value thereof. At this point, via a shower-
like coék, citrié acid is possibly added to a quantity of 1.75 kg in view of bringing
pH from an initial value of typically approx. 3.9 down to a value situated within the
range from 2.6 to 2.9. Moreover, the temperature of the puree is checked and
controlled so as to keep it at a value of approx. 50 degC through a circulation of a
heated fluid inside the interspace formed between the two container jackets. Then,

via appropriate conduits provided with flow-control pumps, the pUrée is delivered

into the.hoppers of a metering apparatus operating with pistons and variable

cylinder. In this apparatus, the bags are conveyed sidelong on a saddle-shaped
conveyor in a state in which they are joined to each other in series by a strip of the
sheet material, which they are made of. These bags are of the PSU4SN 1kg type
marketed by GOGLIO S.p.A., and they are carried to be positioned below the
nozzles of said metering apparatus for filling. The conveyor'keeps then moving on

to carry the filied bags into a sealing/vacuum station. In this station, following steps
are carried out in a sequence:

- closing up of the vacuum bell;

- squéezi'ng of the bag by means of pressure pads, or the like, so as to expel the
air contained therein;

- opening of the electromagnetic vacuum valve for vacuum to be created in

a) -a time-controlled manner, for a time length of less than one second, and
b) a level-controlled manner, wherein a pressure switch is provided inside the

vacuum chamber to stop the process as soon as a vacuum coefficient of
0.2 bar is reached.

At this point, the bags are sealed by means of bars provided with electric heating

elements that overheat to a temperature of approx. 95-t0-100 degC, thereby
14
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causing the plastic sheet to fusion-bond all along the opening of the bag. Such
fusion bonding of the bag is completed in a time length of 1.5 seconds. Finally, the
process is terminated with the vacuum belt opening up so as to enable the sealed
bags to drop into crates or carts being carried by a conveyor belt into and through
an autoclave for the pasteurization treatment. Once such autoclave ¢Ioses up, the
pasteurization cycle starts to go through following phases:

- a first temperature rise phase lasting 20 minutes, in which temperature is
increased to up to 105 degC in a very s’teép manner, a second temperature
holding phase lasting 10 minutes, in which the temperature is held at 105 degC,

and a third cool-down phase lasting 10 minutes, in which the temperature is pulled

- abruptly down to 4 degC.

At the end of this pa_steurizati'on_cyc'le, the autoclave is opened and the carts

Ca'rrying the bags are brought into a cleaning apparatus for the bags to be washed
externally with water and then dried. Once properly dried, the bags are carried into

a labelling apparatus, where the labels carrying all necessary indications as
provided for by both the law and the applying standards are applied thereonto.

15
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CLAIMS

1.

Process for producing vegetable or fruit pulp or puree packaging,

comprising the steps of:

a) providing pieces of fruit or vegetables;

b) treating said pieces of fruit or vegetables so as to obtain a
homogeneous semi-processed product in the form of a puree;

c) keeping said puree under agitation conditions at a temperature
ranging from room temperature to 60°C for a time length ranging from 5
minutes to 40 minutes, at a pH value ranging from 2.6 to 2.9 without
adding preservatives;

d) filling said purée into a flexible bag formed of a sheet material
comprising three layers of food-grade plastic film and one layer of
aluminum foil sandwiched between said layers of plastic film;

e) creating a vacuum inside said flexible bag so as to reach down to a
vacuum value of not less than 0.2 bar;

f) sealing said bag immediately after the vacuum creating step
according to e) above;

g) submitting said bag to heat treatment through a sequence of
successive sub-steps comprising a first sub-step having a time length
of anywhere between 15 and 25 minutes to rapidly bring the package
up to a temperature of 105 °C, a second sub-step having a time length
of anywhere between 5 and 15 minutes to hold the package at said
temperature, a third sub-step having a time length of anywhere
between 5 and 15 minutes to rapidly cool the package down to a
temperature of 4 °C; and

h) stocking said bag at room temperature

2. Process according to claim 1, wherein step a) includes sorting out the fresh

fruit or vegetables so as to pick up the appropriate pieces and reject possible

unsuitable ones, which pieces are damaged or spoiled by weather and air

agents or transport conditions, washing the thus selected pieces to have them

cleaned externally, peeling, stalk removal, stone and core removal, or the use

of already prepared deep-frozen fruit or vegetables provided in the form of the

sole edible part thereof.

16
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3. Process according to claim 2, wherein step a) includes a pre-treatment with
food-grade acidulous solutions in the case that fresh fruit is being handled,
which fruit is subject to rapid oxidation after peeling, to the purpose of slowing

down oxidation.

4. Process according to any one of the claims 1 to 3, wherein step b) of
treating the thus prepared pieces of fruit or vegetables from the preceding
step a) Includes reducing said pieces of fruit or vegetables into a state of
homogeneous purée having a density situated anywhere between 1.00 and
1.10 g/ml.

5. Process according to any one of the claims 1 to 4, wherein step c) of
preserving the purée as obtained in the preceding step b) is carried out
automatically by transterring the puree into wall-heated containers that are
provided with a fan-like agitator, which, as driven by an appropriate electric
motor so as to operate at higher speeds than 900 rpm, is adapted to create a

convective vortex.

6. Process according to any one of the claims 1 to 5, wherein, during step ¢),
the pH value of the mass being treated is checked and adjusted to a value
situated anywhere between 2.6 and 2.9 through the addition, in a shower-like
manner as the puree keeps being stirred, of acid substances selected from
the group consisting of citric acid, lactic, acid, ascorbic acid, hydrochloric acid,

sorbic acid, phosphoric acid, and mixtures thereof.

7. Process according to any one of the claims 1 to 6, wherein, during step c¢)
of preserving the purée, fructose is in a quantity varying from 0 to 30 percent

IN a continuous, shower-like manner.

8. Process according to any one of the claims 1 to 7, wherein also added
during step c) Is a substance or a composition selected from the group
consisting of starch, lipids and gelating agents, aimed at lubricating the

puree.

17
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9. Process according to any one of the claims 1 to 8, wherein said bag is
comprised of layers of food-grade plastic film selected from the group selected
from polyvinylchloride, polyolefins, polyethylene, polypropylene, polyamide,

polyester, and combinations thereof.

10. Process according to claim 9, wherein said structure of the bag comprises,
in a sequence from the exterior to the interior of the bag, a polyester plastic
film, an aluminum foil, a polyamide plastic film, and a polypropylene plastic

film, all of which are firmly coupled to each other.

11. Process according to claim 10, wherein said composite structure iIs
represented by the sequence of a PET plastic film, an aluminum foil, an OPA
(oriented polyamide) plastic film, and a CPP (CAST-type polypropylene)

plastic film.

12. Process according to any one of the claims 1 to 11, wherein said bag has
a tensile strength value of 81 N/15 mm when measured both in the machine
direction and transversally, a ultimate elongation strength value of 100 ~20%
In the machine direction and 70 ~20% transversally, an oxygen permeability of

<0.1 cc/m2/24hr, and a moisture permeability of <0.1 g/m2/24hr.

13. Process according to any one of the claims 1 to 12, wherein step e) of
creating a vacuum comprises following sub-steps:
a) shutting up the bag in a vacuum beli;
b) squeezing of the bag by means of pressure pads adapted to cause
air to be expelled from the interior of the bag;
c) opening of the electromagnetic vacuum valve for vacuum to be
created In
) a time-controlled manner,-by setting the number of seconds required
to create vacuum as desired, and/or
1) a level-controlled manner, wherein the vacuum chamber contains a
pressure switch that stops the process as soon as the desired level of

vacuum Is reached.

18
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14. Process according to any one of the claims 1 to 13, wherein during step e)
inert gas is blown into the bag so as to fill the bag with gas until a pre-set

pressure is reached.

15. Semi-processed product based on a fresh fruit or vegetable puree
obtained in accordance with the process according to any one of the claims 1
to 14, having a density value ranging from 1.00 to 1.10 g¢/ml and a PH value
between 2.6 and 2.9, free from the brownish colour and flavour that are typical

of stewed fruit, free from preservatives and gases to evacuate oxygen.

16. Packaging comprising a fresh fruit or vegetable purée obtained In
accordance with the process according to any one of the claims 1 to 14, free

from preservatives.

17. Packaging according to claim 16, comprising a purée having a density
ranging from 1.00 to 1.10 g/ml and sealed in a bag featuring a tensile strength
value of 81 N/15 mm when measured both in the machine direction and
transversally, an ultimate elongation strength value of 100 + 20% in the
machine direction and 70 + 20% transversally, an oxygen permeability of <0.1

cc/m2/24hr, and a moisture permeability of <0.1 g/m2/24hr.
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