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The invention relates to an combination (1) centaining a
dough to be kept under refrigeration comprising a packaging
system (2, 7) provided with a one-way valve (8), a dough
(4) based on 1living yeast inside said packaging and a
substantially oxygen free atmosphere surrounding the dough.

CLAIM
1) The combination of a dough product based on living yeast

which generates gas over time, a closed packaging system
for containing said dough product, said packaging system
comprising a housing of a material which is essentially
impervious fto oxygen, valve means operatively associated
with the housing for allowing exit of gas from the housing
when the gas pressure exceeds a certain minimum value and
which closes when sald gas pressure drops below the minimum
value to prevent entry of oxygen into the housing and a
substantially oxygen-free atmosphere surrounding the dough.

12) A process for the preparation of the combination
according tc any of the preceding claims, wherein the dough
is prepared by mixing a live yeast with at least water and
flour,the dough is rolled or put into pieces and disposed
in & packaging system, the one-way valve is applied om the
packaging, the packaging is evacuated, gasflushed and
sealed .
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17) A dough disposed in the combination according to claims
1 te 11 containing between 43 and 62% of flour, between 5
and 23% fat, between 0,01 and 1% yeast, between 1.0 and
2.5% of sodium chleride or sugar and between 23 and 33%
water,

19) The system for the breparation of the combination
according to any of the claims 1 to 11 comprising means for
thermoforming the housing of the packaging, means for
disposing the deugh in said heusing, means for delivering
the top web with its one-way valve on the upper edge of the
housing, means for gas flushing the inside of said
packaging and sealing the top web on said upper edge and
means for cutting each combination.




Abstract
Asgembly containing a dough and process for its preparation

The invention relates te an combination (1) containing a
dough to be kept under refrigeration comprising a packaging
system (2, 7} provided with a one-way valve (B), a dough
{4) based on living yeast inside said packaging and a
substantially exygen free atmosphere surrounding the dough.

Fig. 1




COMPLETE

AUSTRALIA
PATENTS ACT 1999

SPECIFICAT IOoN

EQR_A STANDARD PATENT

ORIGINAL

Name of Applicant:

Actual Inventor:

Address for Service:

Invention Title:

The following statement is a full descri
including the best method of p

SOCIETE DES PRCDUITS NESTLE S.A,
Karsten Vidkjaer

SHELSTON WATERS
60 Margaret Street
SYDNEY NSW 2000

"ASSEMBLY CONTAINING A DOUGH AND PROCESS FOR
ITS PREPARATION®

ption of this invention,
exforming it known to ug: -




10

0

25

30

1S

to be kepe under refrigeration and a process for its
pPreparation,

The wWo 93/01724 Patent cencerns already 4 process for
Preparing a Yeast-leavened dough Capable of being stored at
refrigeration temperatures, This dough is Prepared by
mixing flour, water and yeast, Packaging said dough in 4
container, which is 3 spirally wound composite can, sealing
the Container, broofing said dough in gaig container and
Storing said product at refrigeration temperatures,

The problem at the base of this patent is that during the
storage, the yeasts which are used continye Lo grow and
Produce carpon dioxide, Then, after a pericd of storage of
several weeks , tne internal bressure in the container can
be so high, that the container could explode. The reason of
this Pressure increase ig the fact that for Preparing the
dough, they muse make a Proofing of the dough : when the
¥easts has been highly activated for the step of Proofing
the dough, it is Problematic tgo Simply inactivate these
yeasts by subjectinq the obtained dough to g refrigeration
temperatyre. In fact, these yeasts will probably net stop
L2 produce gas immediately by refrigeration,because their
metabolism hag been induced to pProduce much gas.

The US patent 1904743 concerns 4 packaging containing a
dough prepareq from a yeast. This pPackaging allows tha
Jdough tg expand, but does not have a controlled atmosphere,
S0 that it ig not possible tg have this dough stored for
Several weeks.

The aim of Present inventiop is to have the POSsibility of
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delivering to the consumer an assembly containing & yeast-based dough, whetein the
dough has been prepared and packed without any procfing step.

In a first aspect the invention concems the combination of a dough product based
on living yeast which generates gas over time, a closed packaging system for containing
said dough product, said packaging system comprising a housing of a material which is
impervious to oxygen, valve means operatively associated with the housing for allowing
exit of gas from the housing when the gas pressure exceeds 2 certain minimum value and
which closes when said gas pressure drops below the minimum value to prevent entty of
oxygen into the housing and a substantially oxygen-free atmosphere surrounding the
dough, wherein the substantially oxygen-free atmosphere comprises nitrogen and carbon
dioxide alone or in combination, the content of oxygen being less than 1.5%.

In a second aspect the invention concerns a system when used for the preparation
of the combination of the first aspect comprising means for thermoforming the housing
of the packaging, means for disposing the dough in said housing, means for delivering
the top web with its one-way valve on the upper edge of the housing, means for gas
fushing the inside of said packaging and scaling the top web on said upper edge and
tneans for cutting each combination.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comnprise’, ‘comprising’, and the like are to be construed in an
inclusive as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to”.

The valve means used is called a one-way valve.

Under living yeast, we understan;i a yeast containing microorganisms which are
still living during the storage.

Under refrigeration, we understand e dough to be kept at a temperature of below
12°C, more particulerly between 2 and 8°C. The freezing point of the dough being
under 0°C, it is possible to keep this dough frozen at -18°C for at least 2 months.

According to the present invention, the dough has not to be proafed and during
the storage, the dough is quickly saturated with gas, which allows to directly bake it
without any proofing step. In fact, the presence of gés in the dough is sufficient lo get

the desired raising effect when said dough is baked.
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The possible storage duration is of at least 4 weeks 2t 8°C and at least 3 weeks a1 12°C.
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During storage at chilled temperature, as specified above,
there is carbon dicxide ai5C accumulating in the head space
of the packaging. The presence on the packaging of the one-
way valve will allow this carbon dioxide to escape from
said packaging, however, so that only a small over pressure
will build up internally, The overall quality of the dough
is improved thanks tc the release of the extra gas and
other excess volatile compounds.

The small residual activity of tre baker's veast during
chilled storage has ancther importaat positive influence an
the dough quality. It supplies at a constant slow rate
precursor melecules =hat can develop the desired bread
flavour upon baking of the dough. Since these flavour
precursor molecules are unstable they cannct he produced in
a single proofing step at the beginning of the storage
period as proposed by patent WO 93/01724.

The type of the one-way valve which is used is not
critical: we can use any valve on the market, for example
from the Goglie type or the Raackmann type. The Goglio-type
valve comprises valves from the company Bosch, Wipf and
Wico, Both these Lypes of valves will be explained in
reference with Figures 4 and 5.

The advantage of the combination according te the invention
is to make possible to use a more flexible packaging system

and not a can as for the above menticned WO Patent No.
93/01724,

The packaging system can be thermoformed or of the flow
pack type. The material which is used is not critical. The
important is that this material has a gas barrier property,
to be sure that ne oxygen enters the system,

In the case of thermoforming, we can use a base web
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‘housing} which has to pe thermoformed. We use for example
the following composite  sheets: A-PET/PE famorphous
colyester / polyethylene), PP/EVOH/PE {(polypropylene
/ethylene-vxnyl alcohel copolymer / polyethylene) or PVC/PE
‘pelyvinyl chloride / polyethylene) .,

“his base web :s more or less rigid, with a thickness
comprised between 200 and 1000 micrens. Th- top web has
afterwards tc be sealed on the thermoformed base web. This
.atter web, forming the cover fgr the package must have gas
barrier and be heat stable. The material used can be chosen
among the following materials: PA/PE (polyamide/
polyethylene), OPA/PE {criented polyamide / pclyerthylene)
PET/PE (polyester/polyethylene; or OPP/PE loriented
polypropylene /polyethylene) which can have gas barriers in
types of for example pPVDC (polyvinylidene chloride), EVOH,
metal or mineral layer. The thickness of the top web is
comprised between 50 and 200 microns, Polyethylena has been
chogsen normally  bat any secalant which wil} give a
sufficient adhesion between top and base web can be used.

In the case of . flow pack system, there is no obligation
of rigidity. The material used is chosen among those which
can  be used as top webs in thermoforming, Ay fur
thermoforming we Must use materials having gas bar:ier
preperties, The flow pack technique 1is described in
"L'Emballage sous toutes Ses facettes", 1988, Chapter 32,

The one-way valve igs placed, in the case of thermoforming,
cn the Lop web, either on the inside or on the cutside of
the packaging, but preferably on the inside, to avoid
therefore any risk of tearing said valve away,

In the case of a flow Pack system, the one-way valve is
disposed as on the top web of the thermoformed assembly,
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The yeast can be of any type used in the bakery area, It is

generally prefered that the species be the Saccharomyces
genus. Cne particularly preferred species is S. Cerevisiae.

The preferred baker's yeast strains are of the 1ti (Low
Temperature [nactive) type, for example those which are the
object of Patent EPp 0487878 or most preferertially those
described in a3 European Patent application filed by the
same applicant under the title "Levure de boulangerie
industrielle inactive ay froid” (No. 94104043.8}). The 1Iti
baker's yeast strains unity a very good characteristics in
industrial cell mass production and drying with a very low
Gassing activity in refrigerated dough products up to :2°C.

Yeast can be aither ip the fresh »r dry form. In this
latter case, the Yeast has to be rehydrated just before
use. The dough contains between 0.01 and 1% of yeast based
ocn dry matter. In the specificat.ion, all rhe percentages
are in weight,

The dough 1is obtained by mixing yeast, water, flcur and
other ingredients such as salt, sugars, oils or fats. In
qeneral, the dough is prepared for bakery products such as
pizza, bread or [rench cruissanls, The oils or fals can Le
of vegetal or animal origin, for example butter fat or
margarine. The flour can be of any “ype used in the bakery
area. The presence of water binding agents, salr and/or
sugar is useful for decreasing the water activity aw of the
douth and for limiting the development of the natural
microflora of the deough system,

Under Substantially cXygen-free atmosphere, we understand
an atmosphere with less than 1.5% oxyaen, this atmosphere
being nitrogen and carbon dioxyde alcne or in combination.,
The content of these gasas can vary widely between 0 ang
100%. For gases, the percentages are in volume. The fact o-

+ I
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having a combination substantially oxygen-free is critical:
this allows the possibility of having a leng shelf-life and
also to maintain a good texture of the dough after several
weeks.

The dough :n the packaging can be either in the form of
blocks er in tre form of rolled pieces ready to use for

example as mentioned in the European Fatent XNo. 158'590.

For reasons of convenience for the consumer, 1t is preferred
that the dough 15 protected with a cardboard. The type of
cardboard s rnot «critical, but must e a material
compatible .n the fcod area. The presence of this cardboard
can alsc avoid a plugging of the one-way valve due to dough
sweliing. Alsc having the dough Wwrapped In & paper
(separation paper, paking paper or other type of paper) can
aveoid any risk of Fiugging the one-way value. finally, it
is preferred to have the one-way valve sufficiently spaced
from said deugh.

The inventior. further concerns a process for  the
preparation o- the above mentioned combination wherein the
dough is prepared by mixing a live yeast with at least
water and [lour, the douygh 135 rolled or put inte pieces and
disposed 1n a packaging system, the one-way valve is
applied on <he packaging, the packaging is evacuated,
gasflushed and sealed.

As already said above, we can use any yeast either in dry
or in wet form, with the abgve mentioned concentrations.

The water is normally used at a temperature of below 16°C,
and it 1s preferred to use & part of the water in solid
form, i.e. .ce .The proportion of ice used is normally
comprised between one and two parts of ice for six to ten
parts of water.
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The device used :s a step-by-step device which will be
explained in more zetail in figure 6.

Afrer the dough is put rolled or in pleces into the
thermoformed packacing, the cne-way valve s applied and
the packaging is evacuated at a Fressure between 0.07 and
0.01 bar. This step i3 necessary to evacuate the maximum of
the c¢xygen, so tha:t the content of this ga: in the assemply
Lz below 1.5%.

After the evacuation takas place, the gasflushing cccurs
with niticgen and carbon dioxyde alone or :n combination,
The amount of these gases int:oduced in the assembly is nor
critical, but it :s preferably comprised between 40 and B80%

of COz.

After the sealing of *he combination, the different
combinations are cut intao separate p-eces and brought at a
temperature of less than 8°C within a duration of less than
4 hours. This is necessary to guarantee a product having a
shelf life at the abtuve mantioned storage temperatures of
at least 4 weeks.

The lnventiocn concerns Ffurther the dough  which is kept
under refrigeration, This dough contains between 43 and 62%
of flour, between 3 and 21% fat, between 0,01 and 1% yeast,
between 1.0 and 2.5% of sodium chloride or sugdar, and
between 23 and 33+ of water.

The presence of sodium chloride or Sugar 1s necessary for
lowering the water activity, The flour used is already
described above, The fat is a vegetable or animal far, for
example wheat gluten oil or margarine,

According to another embodiment, the dough contains
furthermore between 0.5 and 1.5% of ethaaol,
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The invention relates f:inally o the system for the
preparation of the comzinaticn of the invention comprising
reans for thermoforming the housing of the packaging, means
for disposing the acugh in  said housing, means for
geiivering the top web with its one-way valve on the upper
sdge of the housing, means for gas flushing the inside or
said packaqing and sealing the top web on said upper edge
and means for cutting each combination. rs said above, the
whole derice operates in a step-by-step way.

The descripticn is now made in reference with the
accompanylng drawlngs, wherein

ig. 1 15 a perspective view cf the assembly according to

~he invention,
Fig. 2 15 a schematic crcss-sectional view of the Fig., 1,

Filg. 3 1s a schematic cross-sectiona: view of a second
embodiment of the assembly according to the Inventiorn and

Fig. 4a is a secticn through a Gogiic valve and Fig. 4b is
a schematic top view ol the top web;

rig. 3a is a schematic top view of a Packimann vaive and
Fig. 5b is a section through the central part of the sheet
of Fig. 5a.

Fig. 6 1s a schematic view of the operative device for
manufacturing the assembly of Fig, 1.

The combination {l) comprises a thermcformed housing (2)
obtained as a base wsb and presenting reinforgement ribs
t31,permitting therefere to reduce further the thickness of
the used material. In this case, we use as Lase web a
cempusite sneet of PET/PE having a thickness of 600
microns. The base web presents a flange 6).
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A piece of dough (4) bPrepared according to exanple 1 is
placed on a cardboard (5) ang disposed in the thermoformed
base web (2). A top web (7) is sealed around the flange (6)
of the base web. This top web comprises a one-way valve (B)
authorizing the carbon dioxyde whizh can be formed during
the storage to escape for aveiding any swelling of the
assembly and its explcsien. This valve operates as soon as
the inside pressure reaches between 3 tp 7 mbar above the
atmospheric pressure,

The atmesphere inside comprises less than 1.5 3 oxygen
the ratio nitragen : carben dicxyde being of 50/50.

Normally ,rue valve is disposed such that g swelling of the
dough avoids any risk of plugging of said valve.

Fig. 3 shows an embodiment, wherein the wvalve (9) ig
disposed slightly r~n the side of the dough. In this case,
the thermoformed base web (10) presents a shoulder (11) on
the whole periphery, the dough (12) being alsn disposed in
a8 cardboard (13). The valve (9) iniegral with the top web
(14) is in regard with tha shoulder {11, and if tre dough
would grow tco much it 1s practically impossible that it
reaches Lhe valve (3). The material used is Llie same as for
Fig. 1.

Fig. 4a and b shows more precisely the top web (7) of Fig.
1 with the corresponding one-way valve (8): the valve is
disposed on the inside of the packaging. This valve
comprises a base plate (30) with holes (31), an elastic
membrane disc (32} and a cap (33) with an air hole (34}.
The top web (7} is sealed in the concentric area A on the
base plate (30) and presents a small cut (35) permitting
the gas to €scape. When the pressuyre increases inside of
the packaging, the membrane disc (32) moves upward and COQ2
e3capes. When the pressurs decreases the membrane disc (32)
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comes back as shown on Fig. 4a.
Fig. 5a and b show the Raackmann valve. This valve is also
disposed on the top web., The great advantage of this
5 solutior is that nothing is to be seen on the packaging,
the top web forming the valve. The top web (40) is formed
with a two-layer laminate {4l, 42). In the part B (Figq.
Sa), the two layers are not bonded and a channel {46) 1is
formed allowing the gas to escape, The two layers (41, 423
10 are stuck ‘together i., area B with silicon ojl. By
puncturing the inner layer {42), holes {(43) are formed and
corresponding holes (44, 45) on the outer layer 1{41) are
also made, allowing the top part <f the laminate to rise
and let the gas out through the channel (46} .

Fig. 6 gives ga schematic representation for manufacturing
the combination. A reel {15} of thermoformable material
{16) supplies with a step-by-step system a thermoforming
device (17) : this thermoforming occurs by heating and
20 vacuum forming as known in the art. After the cooling of
the base web, a piece of dough (18) is disposed in the
formed cavity. A reel (18) for the top web {22) supplies a
device (20) for the application of the One-way valve {23)
after the valve is disposed »n the top web, this jatter
15  enters a closed device (21) where the sealing of the top
web takes place. This sealing occurs first by evacuating
with a vacuum device, such as a vacuum pump (not shown) all
the cxygen of the System. After this step, the assembly is
gasflushed with nitrogen and carbon dioxyde at a ratic of
3 50/50 and finally sealed at a temperature of approximately
150°C. When the finished assembly exits enclosure (21), we
Cut into individual pleces (24), which have then to be
cooled as quickly as possible, f

35 According to the invention, it is possible to produce
continuously a yeast-based dough to be kept under

e ———
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refrigeration for at least 28 days.

The following examples are intended to illustrate the
present invention,

Example 1

The lti baker's yeast NCIMB 40612, deposited on January 28,
1994 according to the Budapest Agreement at the National
Collection of Industrial and Marine Bacteria Ltd. (NCIMB),
P.C, Box 31, 135 Abbey Rocad, Aberdeen ARY 8DG, Great
Britain is mixed in an amount of 0,1% (dry matter) with £0%
of flour, 30+ of water, §3 of margarine and 1.8% NaCl.

After kneading during several minutes, the dough is cut
into pieces of 260 3 and disposed in a packaging according
to Fig. 1, said packaging being sealed in the manufacturing
line according to Fig, 4. The atmosphere of the assembly
contains 50% CO2 and S0% N2.

This dough is stored under re‘rigeration of about 8°C
during 4 weeks. It is then directly baked at 250°C during
10-15 minutes.

The baked dough has a taste and a texture very near to that
cf a dough which has been leavened with baker's yeasts
according to a classical method.

Example 2

0.1% of the same yeast as in example 1 is mixed with 60.5%
of flour, 6.3% of vegetable fat, 1.8% of NaCl, 1% of
ethanol and 30,2% of water.

The same packaging as in example 1 is used and the dough is
stored during 4 weeks at about 8°C,
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The presence of the vwvalve ip the assembly aveoids any
swelling of sajd assembly and the baked dough has similar
properties {crispness, texture, tasce) as a deugh pPrepared
according to classjical Procedure.

Example 3

0.02% of an ordinary commercial baker's yeast ig mixed with
60.5% of flour, §.3% of vVegetable fat, 1.8y of NacCl, 1% of
ethanol and 30.2% of water.

After kneadinq, the dough is disposed 1in the assembly
according to the invention and sealed.

The presence of the valve ipn the assembly avoids any
swelling of saig assembly and the baked dough has simila.
Properties fcrispness, texture, taste) as a dough prepared

according tg classical procedure.,

Exampla 4

0.1% of LTI baker's yeast is mixed with 44,0% flour, 25.7%
vegetable/animal margarine/butter, 1.6% Nacl, z.is sucrose,
1.0% ethancl, 140 ppm ascorbic acid (based on flour) and
24,5% water {11% being ice-water),

After mixing, the dough is divided, laminated, sheeted,
cut, rolled, Packed and chilled.

The dough is Stored at & max. temperature of 8°C for at
least 4 weeks. After rolling into Croissants, it ig baked
in a conventicral oven at 200°C for 20-25 minutes and gives

4 product with good properties of crispiness, texture and
taste,
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Example 5

By replacing in the preceding example *he LTI yeast by
0.02% of an ordinary baker's yeast, croissants with the
Same properties as above are obtained.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1) The combination of a dough product based on living yeast which
generates gas over time, a closed packaging system for containing said dough product,
said packaging system comprising a housing of a material which is impervious to
oxygen, valve means operatively associated with the housing for allowing exit of gas
from the housing when the gas pressure exceeds a certain minimum value and which
closes when said gas pressure drops below the minimum value to prevent entry of
oxygen into the housing and a substantially oxygen-free atmosphere surrounding the
dough, wherein the substantially oxygen-frec atmosphete comprises nitrogen and carbon
dioxide alone or in combination, the content of oxygen being less than 1.5%.

2) The combination according to claim 1, wherein the packaging is a
thermoformed or a flow pack system.

3) The combination according to claim 1 or 2, wherein the thermoformed
packaging the material is taken from the following composite sheets: PET/PE,
PP/EVOH/PE and PVC/PE.

43 The combination according to any one of claims 1 to 3, wherein the
packaging material has a thickness comprised between 75 and 1000 microns.

5) The combination according to any cne of claims 1 to 4, wherein the
dough contains between 0.01 and 1% of yeast. )

6) The combination according to any one of claims 1 to 5‘, wherein the
dough contains up to 2.5% of a compound taken among sodium chloride and sugar.

7 The combination according to any one of claims 1 to 6 wherein the yeast
is a Iti-yeast.

8) The combination according to any one of claims 1 to 7, wherein the one
way-valve is of the Goglio-type or the Raackman type.

)] The combination according to any one of claims 1 to 8, wherein the
dough contains between 38 and 62% of flour, between 5 and 9% fat, between 0.01 and
1% yeast, between 1.0 and 2.5% of sodium chloride or sugar and between 27 and 33%
water,

10) The combination according to claim 9, wherein the dough contains

between 0.5 and 1.5% of ethanol.

17865-00.D0C
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11) A process for the preparation of the combination according to any one of
the preceding claims, whetcin the dough is prepared by mixing 4 live yeast with at least
water and flour, the dough is rolled or put into pieces and dispased in a packaging
systemn, the one-way valve is applied on the packaging, the packaging is evacuated,
gasflushed and sealed.

12} A process according to claim 11, wherein the mixing of the yeast with
water and flour oceurs with chilled water.

13) A process according o ¢laim 11 or 12, wherein the evacuation oecurs
between 0.07 and 0,01 bar.

14) A process according to any one of claims 11 to 13, wherein the
gasflushing occurs with nittogen and earbop dioxide alone or in combination.

15) A process according to any ohe of claims 11 to 14, wherein after the
sealing the assembly is brought 10 a temperature of less than 8°C within a duration of
less than 4 hours.

16) The combination according to any one of claims 1 to 8 wherein the dough
comptises between 43 and 62% of flour, between 5 and 23% fat, between 0.01 and 1%
yeast, between 1.0 and 2.5% of sodium chloride or sugar and between 23 and 33% water.

17) A dough according to claim 16, containing between 0.5 and 1.5% of
ethanol.

18) A system when used for the preparation of the combination according to
any one of the claims 1 to 10 comptising means for thermoforming the housing of the
packaging, means for disposing the dough in said housing, means for delivering the top

web with its one-way valve on the upper Acdge of the hovsing, means for gas flushing the
ingide of said packaging and sealing the top web on said upper edge and means for
cutting each combination.
19) The combination according 1o claim 1, substantially as herein described
with reference to any one of the Examples.

20) A process for the preparation of the combination according to claim 1
which process is substantially as herein described with reference to any one of the

Examplet and accompanying Figures.

1706Y-00 BXC
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21) A system for the preparation of the combination according to claim 1
substantially as herein described with reference to any one of the accompanying

drawings.

5 Dated this 6th day of July 1998
SOCIETE DES PRODUITS NESTLE S.A.

Attorney: RUTH M. CLARKSON
Fellow Institute of Patent Attorneys of Australia
PR 10 of BALDWIN SHELSTON WATERS
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