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Description

[0001] The present invention relates to a method for
producing a bread product directly into the final pack-
age, to the packaged bread product, and to the perfo-
rated film of heat-resistant thermoplastic material that is
used in said method.

[0002] Baking of dough to make bread can be done
in one single step or in two separate steps. This latter
method is widely used mainly in the supermarkets or re-
tail stores, where partially baked bread products are ac-
quired from an outside plant bakery, e.g. once or twice
a week, and subjected to the final baking phase when
needed. The baked off bread products thus obtained
have the appearance, consistence and taste of fresh,
just baked, bread. Furthermore the thus obtained prod-
uct complies with the present UK legislation on weight.
This same method finds also extensive use in hospitals,
nursing homes, prisons, schools, in the armed services,
employee's cafeterias and in many commercial or insti-
tutional kitchens.

[0003] A partially baked bread product is obtained by
submitting a traditional leavened dough to a baking
process and stopping said process after the bread prod-
uct has essentially reached its final structure and the
action of the leavening is completed and arrested but
before leading to coloration and formation of the crusty
surface.

[0004] A partially baked bread product can be main-
tained for some time, typically up to seven days, de-
pending on temperature and humidity, and for a longer
period if maintained in the frozen state or under the mod-
ified atmosphere of a preservative gas. A partially baked
bread product is then subjected to the final baking
phase, just prior to consumption or sale, to provide a
bread product that has all the characteristics of fresh
bread including the golden crust.

[0005] More particularly, in the actual two step proc-
ess the dough is prepared, typically from a flour or a
mixture of different flours, water, salt, yeast, optionally
fats, sugars, minerals, preservative agents, and spices,
and worked by any conventional and known method; it
is then divided into pieces of the desired weight and
shape that are allowed to undergo the normal fermen-
tation cycle; after the fermentation phase, said pieces
are partially baked in an oven.

[0006] The oven can be electric, oil fired or gas fired
hot air baking oven. This first step of partial baking gen-
erally requires at least 10 minutes, typically from 12 to
45 minutes, depending on the type of bread (e.g. the
type of flour and the amount of water), the weight and
volume of the single dough pieces, the baking method
(wherein tinned products require a longer time and oven
bottom products a shorter one) and the temperature of
the oven.

[0007] Generally the temperature required for this first
partial baking step is comprised between about 90 °C
and about 240 °C, and preferably between about 100
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°C and about 230 °C. Typically, in the plant bakeries,
the temperature is high at the beginning of the baking
process and is then gradually reduced during baking
time.

[0008] In this first baking step, the interior of the bread
should be almost completely structured, and the starch
gelatinized to a large extent but the caramelized crust
should not yet be formed.

[0009] Once partially baked, a number of bread prod-
ucts are then packaged in a moisture-barrier thermo-
plastic film aimed at controlling loss of moisture and un-
desired drying up. Typically an irradiatively cross-linked
polyolefin film for food contact applications, is employed
and the naked, partially baked, bread products are pack-
aged therein under ambient atmosphere.

[0010] The packages containing the naked partially
baked, bread products are then sent to the retail in-store
bakeries. Here, the bags are kept ambient until the par-
tially baked bread products are subjected to the final
baking phase.

[0011] For this second baking phase a temperature
higher than that employed for the first step and a shorter
baking time are typically required.

[0012] While for some types of bread products, such
as garlic bread, pies, croissants, etc., temperatures of
from about 160 °C to about 200 °C, are preferably em-
ployed, for conventional types of bread temperatures
over 200 °C are generally required.

[0013] Bake-off typically takes 5-15 minutes.

[0014] Insome cases, after 3-5 minutes at a very high
temperature (e.g. about 240-250 °C), baking is contin-
ued for additional 5-10 minutes at a temperature of from
about 200 to about 220 °C. In other cases a fixed tem-
perature of about 220-240 °C is maintained for the
whole final baking stage. In some cases steam is intro-
duced into the oven for the first 1 to 3 minutes to help
glaze the crust.

[0015] Upon completion of the bake-off step, the
fresh, crusty and tasty bread thus obtained would then
be ready for sale.

[0016] However, to prolong the shelf life of the finally
baked off bread and for hygienic reasons, before putting
the bread products onto the shelves, these are generally
packaged in a thermoplastic perforated film. The fre-
quency of the perforations and the size thereof are suit-
ably selected to control the gradual loss of moisture by
evaporation. The optimum frequency and size of said
perforations would depend therefore on the type of
bread and the moisture content therein.

[0017] The above overall process requires however
that a suitable packaging line be present at the retail in-
store bakery and presents obvious hygienic problems
as the finally baked bread is exposed to the environment
and it is manually handled until it is packaged.

[0018] The present invention allows solving these
problems by providing a method for producing a baked
bread product directly into the final package, which
method comprises packaging a partially baked bread
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product into a perforated film of a heat-resistant thermo-
plastic material and baking off said partially baked bread
product while it is retained within said perforated film.
[0019] A first object of the present invention is there-
fore a method for producing a baked bread product di-
rectly in the final package, which method comprises
packaging a partially baked bread product in a perforat-
ed film of a heat-resistant thermoplastic material and
baking off said partially baked bread product while it is
retained within said film.

[0020] A second object of the present invention is a
packaged bread product comprising a perforated film of
a heat-resistant thermoplastic material and a bread
product, baked or partially baked, surrounded by said
perforated film.

[0021] A third object of the present invention is a per-
forated film of a heat-resistant thermoplastic material
suitable for use in the above method.

[0022] According to the method of the present inven-
tion, the partially baked bread products are packaged,
typically at the main bakery plant, with a perforated film
of a heat-resistant thermoplastic material.

[0023] As used herein "heat-resistant" thermoplastic
material means a thermoplastic material that can with-
stand the heating conditions of the bake-off step without
melting or being degraded. Typically, for the scope of
the present invention, a heat-resistant thermoplastic
material has a melting point that is higher than 210 °C,
preferably higher than 220 °C, more preferably higher
than 230 °C, even more preferably higher than 240 °C
and yet even more preferably higher than 250 °C. The
minimum melting temperature required will depend on
the temperature at which the bake-off step is carried out.
[0024] Heat-resistantthermoplastic materials are e.g.
certain polyesters, and certain polyamides.

[0025] Preferred heat-resistant polymers are in par-
ticular polyethylene terephthalate, polycyclohexylened-
imethylene terephthalate, polycaprolactam (nylon 6),
polyamide homopolycondensate of hexamethylenedi-
amine and adipic acid (nylon 66), homopolycondensate
of tetramethylenediamine and adipic acid (nylon 46) and
polyamide copolymers based on e-caprolactam and
hexamethylenediamine and adipic acid (nylon 6/66).
[0026] Nylon 66, nylon 46 and certain grades of the
copolyamide nylon 6/66 are particularly preferred as
they withstand very high temperatures (e.g. 240-255°C
and in some instances even more) without melting or
being degraded.

[0027] As indicated above the frequency and size of
the perforations will be suitably selected to prolong the
shelf life of the baked off bread products. The presence
of perforations in the packaging film during the bake-off
process is however necessary to permit evaporation of
the moisture contained in the partially baked bread prod-
uct (typically about 30 %) during this latter heat treat-
ment. It is however an additional advantage of the meth-
od of the present invention that the loss of weight (i.e.
loss of moisture) for the bread products individually
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packaged in the perforated film is much less than that
obtained when the bread products are baked off without
being packaged. This results in a longer shelf life of the
end, totally baked, bread product.

[0028] A suitable frequency of the perforations in the
packaging film to be used in the method of the present
invention is comprised between 1 and about 300 perfo-
rations per in2 (corresponding to between 1 and about
300 perforations per 6.45 cm?2), preferably from 3 to
about 250 perforations per in2, more preferably from 5
to about 200 perforations per in2, still even more prefer-
ably from 8 to about 150 perforations per in2.

[0029] Typically the perforations are substantially uni-
formly distributed on the film surface.

[0030] The size (diameter) of the perforations of the
perforated film according to the present invention is typ-
ically comprised between about 50 um and about 2,000
um. Generally it is from about 100 um up to about 1,500
um, preferably from about 150 um up to about 1,200 um,
more preferably from about 200 um up to about 1,000
um, still more preferably up to about 750 um, and still
yet more preferably up to 500 um. The presence of per-
forations with a small diameter will in fact prevent that
granules of dust or powders enter into the bread pack-
age.

[0031] The filmto be used in the method of the present
invention can be a mono- or multi-layer film and can be
obtained by any known method.

[0032] Typically it is obtained by cast extrusion or co-
extrusion through a round or a flat extrusion die. The
cast film thus obtained can also be oriented, mono-axi-
ally or biaxially, by the trapped bubble process or by the
tenter frame process, and maintain some shrink prop-
erties or be heat-set.

[0033] Alternatively it can also be obtained by the hot
blown process.

[0034] When a multi-layer film is employed it can also
be obtained by lamination of pre-formed films.

[0035] Preferably the thermoplastic film to be used in
the method according to the present invention is how-
ever a monolayer film and, more preferably, itis a mono-
layer cast film or oriented and heat-set film.

[0036] The film may be from about 8 to about 150 um
thick, preferably from about 9 to about 100 um thick,
more preferably from about 10 to about 50 um, and yet
more preferably from about 11 to about 40 um thick.
[0037] Said film can contain additives, in particular
stabilizers, anti-oxidant agents, pigments, etc. It is how-
ever necessary that said additives be heat-resistant and
suitable for food-contact applications. The film may also
be printed, if desired, using a heat resistant ink. When
a laminate of two preformed films is employed, the print
is preferably a trapped print.

[0038] Perforation of the thermoplastic film can be
achieved by any suitable method depending on the de-
sired diameter of the perforations.

[0039] Flame perforation and hot or cold needle per-
foration are typically employed when larger perforations
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are acceptable, while electric discharge or laser are
generally employed when very small perforations are
desired.

[0040] One method and device that can be employed
for perforating the film is described in US-A-3,038,198
and employs a cooled grid over which the film is passed
while it is exposed to a jet of hot gas which will melt the
film in the uncooled areas. Another suitable method and
device widely employed in industry to make perforated
films provides for the use of a rotating shaft with heated
needles that perforate the film. Alternatively cold needle
perforation, laser perforation and electric discharge per-
foration can be employed.

[0041] Some film manufacturers provide perforated
film rolls where the perforations are created in the film
during a post production process. Alternatively it is also
possible to start from a plain roll and perforate the film
in a first step of the packaging process (as described for
instance in US-A-5,386,752).

[0042] In a preferred embodiment the perforation
method employed is a high temperature perforation
process as in his way the edge of the roughly round per-
forations will be strengthened.

[0043] Packaging of the partially baked bread prod-
ucts is typically achieved by means of a horizontal form-
fill-seal (HFFS) or a vertical form-fill-seal (VFFS) ma-
chine, using a roll-stock of the suitable perforated film
as a flat sheet. Alternatively, the partially baked bread
products can be packaged in a seamless tubing of the
suitable diameter, where the single packages are then
closed and separated by transverse seals and cuts of
the tubing. Still alternatively the partially baked bread
products can be packaged in end-sealed or transverse-
sealed pre-formed bags or pouches of the convenient
size, still obtained from the suitable perforated thermo-
plastic film, and the bag mouth closed, typically by seal-
ing.

[0044] Sealing can be obtained e.g. by hot-wire im-
pulse sealing, ultra-sonic sealing, or RF sealing. The
above listed polymers in fact contain polar molecules
that oscillate, when a high frequency electric current is
passed through the film by the sealing bars, under the
influence of said current. The molecular agitation that is
then produced is converted to heat sufficient to melt the
film in the seal area.

[0045] When the film is RF-sealed, the seal is ob-
tained by applying a pressure to the two film webs that
have to be lap-sealed or fin-sealed together, e.g. by
means of a couple of bars, and welding the two webs
together by RF typically at a frequency of about 27 MHz,
which is the usual frequency provided in RF welding ap-
paratuses. The temperature of the bars can be varied
from about room temperature to as high as possible as
long as the film does not stick thereto. In line of principle,
considering also that the polymer used for the perforat-
ed film need to have a high melting temperature, it would
be preferable to have heated bars, as this will shorten
the welding time. The welding time is function of the tem-
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perature of the sealing bars, of the pressure applied, of
the thickness of the film as well as of the RF suscepti-
bility. Any skilled operator can easily set up the optimum
parameters, i.e. welding time and sealing bar tempera-
ture.

[0046] If the film is oriented and heat-shrinkable, it will
be necessary to take into account the reduction in size
of the bag or pouch that will occur during the final baking
step at the selected high temperature. It should there-
fore be necessary in such a case to allow for an extra
space within the package to avoid that shrinkage of the
thermoplastic film might deform the bread product or
break the seal. When an oriented and heat-shrinkable
film is employed, it might also be possible to avoid seal-
ing of the package, as the packaging material, upon
shrinking, will automatically conform to the product it-
self.

[0047] A plurality of the partially baked bread prod-
ucts, individually packaged in the perforated film accord-
ing to the present invention, are then wrapped up in a
moisture impermeable thermoplastic film or packaged
in a bag or pouch made therefrom. The number of indi-
vidually packaged bread products wrapped up together
may vary depending on the customers' needs. For the
sake of clarity, whether the groups of individually pack-
aged bread products are wrapped up in a film or loaded
into a preformed bag, said outer flexible container will
be anyway called a "master pack".

[0048] If no oxygen barrier properties are desired for
this outer master pack, then an irradiatively cross-linked
polyolefin film may typically be employed. These poly-
mers in fact have good moisture barrier and mechanical
properties, can be easily sealed and have a low cost.
No barrier properties are necessary when air is con-
tained in the outer master pack. On the contrary if a suit-
able preserving gas is employed in the packaging of the
partially baked bread products into the outer master
pack, in order to increase the shelf-life thereof, then a
gas barrier material will preferably be employed for the
outer master pack. Barrier thermoplastic films suitable
for this use will then comprise a gas barrier layer, such
as a PVDC, EVOH and/or polyamide gas-barrier layer.
[0049] The outer master pack can bear, printed, la-
beled or coded thereon, all the necessary or desired in-
formation, such as type of product, ingredients, weight,
date of production, directions for the preservation and
the baking off step, etc.

[0050] Said packages are then kept ambient and the
outer master pack is then opened up when the partially
baked bread products, individually packaged in the per-
forated film of heat-resistant thermoplastic material
need to be baked off.

[0051] The conditions for this second baking step, as
indicated above, may vary depending on the type of
bread, the weight thereof, the amount of moisture still
contained therein, the level of partial baking, and the
type of oven. Typically however the temperature
reached in this second baking step is over 160 °C and
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generally over 200 °C.

[0052] The invention is illustrated by the following ex-
ample, which is provided for the purpose of representa-
tion, and is not to be construed as limiting the scope of
the invention.

Example

[0053] Four loaves, about 470 g each, of partially
baked brown bread (Harvest Brown) were individually
packaged on a Bluebird L-sealer using a 700 mm wide
roll of a cast film, 30 um thick, of Filmon CSS (polyamide
6/66 - m.p. 260 °C) by Caffaro, flame perforated with a
frequency of perforations of about 56 perforations/in?
and an average diameter of the perforations of about
1,100 pum.

[0054] The four individually wrapped up loaves were
then packaged in a 15 um thick polyolefin film and the
package kept at room temperature for one day. The
master pack was then opened and the individually pack-
aged loaves were baked off in a Bakermat Mastermind
2005 oven (Leventi). Baking off was carried out with
steam for 1 minute, followed by 9 minutes at about 204
°C.

[0055] Two loaves were positioned on the oven top
shelf and two on the bottom shelf. After bake-off, the
following observations were made on the obtained end
products :

* agood crust, both in quality and appearance, was
formed;

¢ the internal texture was very good;

* the products did not stick to the shelves; and

* there was no misting up.

[0056] The average weight loss (after bake-off weight
- pre-bake-off weight) for the above four loaves was 12.4
g.

[0057] In a comparative example, four loaves of the

same partially baked bread were packaged in the same
standard polyolefin film without being individually
wrapped in the perforated polyamide film. After one day
at room temperature baking-off was carried out as indi-
cated above for the packaged loaves. The average
weight loss was about 27 g.

Claims

1. A method for producing a baked bread product di-
rectly in the final package, which method comprises
packaging a partially baked bread product in a per-
forated film of a heat-resistant thermoplastic mate-
rial and baking off said partially baked bread prod-
uct while it is retained within said film, characterised
in that the perforated film comprises from 1 to about
300 perforations per in2, preferably from 3 to about
250 perforations per in2, more preferably from 5 to
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about 200 perforations per in2, still even more pref-
erably from 8 to about 150 perforations per in2.

2. A packaged bread product comprising a perforated
film of a heat-resistant thermoplastic material com-
prising from 1 to about 300 perforations per in2,
preferably from 3 to about 250 perforations per in2,
more preferably from 5 to about 200 perforations
per in2, still even more preferably from 8 to about
150 perforations per in2; and a bread product sur-
rounded by the perforated film.

3. The package of claim 2 wherein the bread product
is partially baked.

4. A perforated film of a heat-resistant material com-

prising from 1 to about 300 perforations per in?,
preferably from 3 to about 250 perforations per in2,
more preferably from 5 to about 200 perforations
per in2, still even more preferably from 8 to about
150 perforations per in2.

5. The perforated film of claim 4 wherein the perfora-
tions are substantially uniformly distributed on the
film surface.

6. The perforated film of claim 4 wherein the size (di-

ameter) of the perforations is from about 50 um up
to about 2,000 um, preferably from about 100 um
up to about 1,500 um, more preferably from about
150 wm up to about 1,200 um, even more preferably
from about 200 um up to about 1,000 um, yet more
preferably up to about 750 um, and yet even more
preferably up to 500 um.

7. The perforated film of claim 4 wherein the heat-re-

sistant thermoplastic material has a melting point
that is higher than 210 °C, preferably higher than
220 °C, more preferably higher than 230 °C, even
more preferably higher than 240 °C and yet even
more preferably higher than 250 °C.

8. The perforated film of claim 7 wherein the heat-re-

sistant thermoplastic material is selected from the
group consisting of polyesters and polyamides.

9. The perforated film of claim 8 wherein the heat-re-

sistant thermoplastic material is selected from the
group consisting of polyethylene terephthalate,
polycyclohexylenedimethylene terephthalate, poly-
caprolactam (nylon 6), polyamide homopoly-
condensate of hexamethylenediamine and adipic
acid (nylon 66), homopolycondensate of tetrameth-
ylenediamine and adipic acid (nylon 46), and polya-
mide copolymers based on e-caprolactam and hex-
amethylenediamine and adipic acid (nylon 6/66).

10. The perforated film of claim 9 wherein the heat-re-
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sistant thermoplastic material is selected from the
group consisting of polyamide homopolyconden-
sate of hexamethylenediamine and adipic acid (ny-
lon 66), homopolycondensate of tetramethylenedi-
amine and adipic acid (nylon 46), and polyamide co-
polymers based on e-caprolactam and hexamethyl-
enediamine and adipic acid (nylon 6/66).

The method of claim 1 wherein the perforated film
is as defined in any of preceding claims 5 to 10.

The package of claim 2 or 3 wherein the perforated
film is as defined in any of preceding claims 5 to 10.

The method of claim 1 wherein the bake-off of the
partially baked packaged bread product is carried
out at a temperature higher than 200 °C and for at
least 3 minutes.

A flexible container of a moisture-barrier thermo-
plastic film containing a plurality of partially baked
bread products individually packaged in a perforat-
ed film of a heat-resistant thermoplastic material
comprising from 1 to about 300 perforations per in2,
preferably from 3 to about 250 perforations per in2,
more preferably from 5 to about 200 perforations
per in2, still even more preferably from 8 to about
150 perforations per in2.
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