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(67) Claim
1. A method for producing bread from preserved dough

comprising the steps of:

(a) mixing and kneading various materials such as yeast,
water, sugar, flour, or the like, required for producing
a desired type of bread, to make dough,

(b) stretching said dough while subjecting it to
vibrations,

(¢) cutting and shaping said dough into a desired form,
(d) fermenting said dough,

(e)- freezing said dough

(f) preserving said frozen dough for any desired length
of time, and

(g) baliiag or frying said dough.

13. Thz method of claim 1, wherein said stretching step
comprising the step of placing said dough on a first
plurality of rollers arranged in series and driven at
differant speeds so that the peripheral speed of any one
of the rollers is faster than that of its upstream roller
while said dough is held on the conveying path defined
between the upper parts of the rollers and a second




(11) AU-B-18595/83 2-
(10) 593169

plurality of rollers arranged above said first plurality
of rollers, so that the (ap tcrmed between the straight
lines defined by the uppermost parts of the first
plurality of rollers and the lowermost parts cf the second
plurality of rollers progressively becomes narrow in the
downstream direction,

said second plurality of rollers being adapted to be
repeatably raised -and lowered.
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Complete Specification for the invention entitled:
A METHOD FOR PRODUCING BREAD FROM PRESERVED DOUGH

The following statement is a full_descriptlon:of.this invention
including the best method of performing it known to us/me:-
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1. Field of the Invention

This iavention relates %Yo a methodi for producing bread from
dough preserved during a desired length of time. Particularly,
it relates to a method for producing bread of good quality by
baking or drying dough specially prepared and quickly froz2«a and
thereafter preserved for a long time.

2. Prior Art

Much effort has heen made in the past so that freshly baked
bread ceuld be eaten at home. Making bread at home is difficult
since the fermentation of dough requires controlling the timv,
temperature, and humidity *o which the dongh is subjected, and it
needs special skills or knowledge. Tao enahle consumers to eat
brevd fresh out of an oven, while circumventing the complicated
part of the lhread-making process, a method has heen conceived
wherein dough is frozen after a fermentation step and is
preserved for an indefinite length of time for sale to consumers,
who will then hake the frozeéen bread for 2ating or may preserve
the bread for future use. By this method anyone can enjoy frezh
bread by merely baking the frozen dough.

The problem of this type of hread has heen that dough thus
frozen and preserved cannot expand while it is heln% haked as
much as the ordinary type of hread

Japanese Patent lLaid-open Publication No. 49-41556 discloses
a method for freezing dough for hiread, doughnuts, or the like. In

this patent dnugh shaped into u desired form is rapidly frozen.




after a fermentation step. This publication describes avoiding
the problem of insufficient expansion of dough by applying a
chemicai intumescent agent (an expansion agent) to the dough.
Japanese Patent Laid-open Publication No. 61-205437
discloses a method for producing frozen dough in which dough is

frozen after a fermentation step, This publication descrihes

“ avoiding the prohlem of insufficient expansion of daugh hy
' applying water, milk, or bheaten eggs to the surface of the dough
‘ L, after the fermentation step so that tne aceugh can expand
cee o
L0000 10 sufficiently during the haking step. But neither of these
:.:n: methods can provide hread of a satigsfactory quality, and thus
::;:. they have no practical use.
.;::: The conventional automated bread production method compiises
e the steps of: (1) mixing the necessary ingr«dients and kneading
.o them to make a dough mass, (2) measuring and dividing said dough
E.:f mass into small pieces of a uniform size, (3) shaping said piecas
S into balls, (4) resting the dough hall fer about 25 minutes, (5
v, degassing the dough hail, (6) shaping the ball into a desired
vied
form, (7) fermenting the shaped dough, and (8) haking the shaped
20 dough. Therefore, at least eight steps are required for hakiag
{:::' bread. In this method, the dough is rested or left to stand for

about 25 minutes after the dividing step so that the gluten
network, which was hroken during the preceding dividing step, can
be restored. To improve the restoration of the gluten network in
the conventional process, in addition to the vesting step, an

oxidizing agent such as ascorbic acid and/or potassium hromate is

generally mixed with the materials used for the dough. This
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leads to hread of.a good quality. However, freezing such dough
for preservation does nbt give good qizality hread when It is
baked aftgr preservation.

Conventionally, the qual}ty of the hread obtained by haking
is rconsiderably lower than hread made from dough which is baked
immediately after the fermer Jtion step hut without preservation.

More particulacy, a speeific volume of al least from 4 to
4.5 cc/g is generally attained when croissant dough is baked
without freezing, while a speci[ic volume of only fres Z.5 to 3
cc/g ts ohtained when the dough is baked after being frozen and
pfeservem This results in. an inferior product which is harder
than ordinary bread.

I'n the prior art dough froozing and preserving processes, if
the dough is for a croissant, fhe dough expands greatly during a
typjcal fermentation step, whgre dough is subijected to a
femperahuw of 34°C and a ﬁumidity of B0%, for AN miﬁutas, hut is
defiated greatly during the ffpezing process, and [t ddes not

recover the lost volume in the haking process, Further, when the

'dough is deflated after it is eXpanded; the nurfﬁce:of-thc dough

becomes wrinkled and »neven or cracked. This is why Inferior
hread is produced from doﬁgh frozen and preserved according to
the prior art processes, .

To avoid the deflation causing wrinkles anb cracks, in ﬂhe
prior art the dough is sﬁhjented to.a fermentation time shorter
than the time of the conventional condition. For instance, if
the dough Is for a croissant, the dongh is fermented for 310

minites inatead of the conventional time period, 50 minutes. In
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this case, dough expands less than the dough fermented for
the conventional time period. Thus, the dough is deflated
less than that of the conventional fermentation period and
its surface hecomes less wrinkled and smoother. However,
the finished bread from such dough does not expand as much
as the regular bread baked from the dough of the
conventional tfermentation step even though it expands a
little during the baking step.

After experiments and careful observation of the
prior art processes, the inventors of this invention have
discovered that the damage to the gluten network in dough
is the cause for the deflation during the frez2zing step
and the inferior expansion during the baking step.

Summary of the Invention

One aspect of this invention provides a method for
producing bread from preserved dough which expands at the
same rate as baked bread from dough without preservation.

In another aspect of this invention there is provided
a method for producing bread from preserved dough without
any damage to the gluten network structure in the dough.

In a further aspect of the invention there is
provided a method for producing bread from preserved dough
in which dough expands more than the bread made from dough
frozen and preserved by conventional methods.

In still another aspect of this lavention there is
provided a method for producing bread from preserved dough
in which the finished bread has a good quality, without
applying an oxidizing agent.

In a further aspect of this invention there is
provided a method for producing bread from preserved
dough, where dough for preservation can be obtained
without requiring the step of resting after the dividing
step.

In this invention a method for producing bread from
preserved dough is provided comprising the steps of:

- gy e e e . Q{ .
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(a) mixing and kneading various materials such as yeast,

water, sugar, flour, or the like, required for producing

a desired type of bread, to make dough,
; (b) stretching said dough while subjecting it to
3 vibrations,
1 (c) cutting and shaping said dough into a desired form,
(d) fermenting said dcugh,
(e) freezing said dough
(f) preserving said frozen dough for any desired length
of time, and
(g) baking or frying said dough.

In the steps of the method of this invention no
resting step is required al’ter the dividing step, because
it does not damage the glu:en network structure of dough.

. Since dough is first stretched by imparting ta it a
tension while maintaining the dough's elasticity, and then

. cut into a desired shape; no high pressure damaging the

o gluten is imparted to the dough during the stretching and
dividing step. In the stretching step, pressure is

e : applied to dough in the form of vibrations. When dough s
subjected to vibrations a thixotropy effect appears in the
dough and thus it is readily stretched by imparting to it

a tension
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lower than the yield point of the dough elasticity. Also, since
the dough is cut after it is stretrhed, the area using affected
by cutting is effectively minimized as compared to the prior art
in which dough bhalla are forcihly divided fram the dough masa
Thus neither the step of resting nor the step for applying an
axidizing agent to the dough to aceelerate its ecxpansion is
required after dividing the dough material.

In this invention dough is stretched by applying pressure
which is within a range where the elasticity of the dough is not
lost, to avoid damage to the gluten network structure,

Brief Description of the Drawings

Fig. 1 generally shows the sequence of steps for preiicing
French tread according to the mELhod of this inventian.

Fig., 2 shows the conveyor arrangement which is used to
stretch dough in the process of this tnvention.

Fig., 3 shows the roller mechanism and the conveyor
arrangement which is uvsed to striteh dough in the process of this
invention.

Fig. 4 shows another emhodiment of the roller mechanism and
the conveyor arrangement which is nsed to streteh dough in the
process of this {nventian.

Fig. 5 sliows the scanence of steps to shape 4 dough piece
into the form of French hread,

Fig, 6 shows the sequence of steps to shape a dough plece
into the form of a croissant.

Fig. T shows stiil another emhodiment of the toller

nechanisgm and the conveyor arrangement which %s used to stretch
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dough in the process of this invention,
Embodiments

In the heginning of the process, in Fig. 1, dough mass (4)
is produced by mixing and kneading various materials such as
veast, water, butter, sugar, flour, or the like, which are
required for producing French bread, Thena the dough mass (4) fis
atretehed, as shown in Figs, 1, 3, and 4, while it is subjected
to vibrations.

In Fig. 2 dough is stretcohed by placing the dough mass (d4)
on the conveying path formed hy three convevors (1)(2)(3)., Thesge
conveyors are arranged serially and driven at different speeds.
The relation among the speed (Vi) of the first convevor (1), the
speed (Vz) of the second conveyor (2), and the speed (Vi) of the

.

third convevor (3) is:
Vi <V <V,

When the dough mass (4) is placed on the conveying path so
as to extend over two or three of the conveyors (1, 2, 3),
tenslon -is continuously imparted -to the dovwgh mags (4),

In litg, 3 a'roller mechanism having a plurality of rollers
(6) freely rotatahle ahout their axes In the direction dealgnated
by the arrow a and movahle along an endless valler path tn the
direction designated hy the arrow h is arranged above the
conveying path of the conveyora (!, %, 3) shown in Fig. 2. The
rollee mechanlsm may he mounted to . a lase In any conventional
wvay. The rollers (%) are mounted by means of hearlngs araund
thelr shafts s0 as Lo bhe freely ratatahle, The mevement of the

rollers in the dircetion h {8 faster than the movement of any of
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the conveyors., The rollers (h) are arranged in a way in which
the distance c between any adjacent pair of the rollers (5) is
short enough so that uniform vihrations are always provided
thrsughout the area of dough hetween the conveyors (1, 2, 23) and
the roller dechanism. Such a roller mechanism is disclosed in
U.S.Patent do. 3,973,895, which is incorporated herein as a
reference.

By arranging the rollers (5) above the conveyors (1. 2. 3),
the dough mass (4) is presseéd hy the moviag rollers against the
conveying path, and is effectively stretched hy the conveyors,
while rotating and woving the rollers (5) in the directions of
the arrows a and b. Tius the dough mass (4) is continuously
suhjected to vihrations and tension.

When one of the rollers (5) presses a certain area of the
dough mass (4) against the conveying path of the conveyors (1. 2,
3) the area of the dough is stretched hy a tensile pressure
caused by the difference in the speeds of the conveyors (1. 2, 3)
and temporarily becomes thinner, The area of the dough mass (4)
is then released from the rollers (5) when the roller (%) moves
away from the area, and the area of dough partially recovers its
thickness due to its elasticity. Such a process is repeated and
the pressiure fn the dough is imparted ‘and removed repeatedly,
which causes vibrations in the dough.. As a result fluidity
aprpears in the dough because of the vibhrations. Such a
phenomenon s called a thixotropy effect, and the area of the
dough mass 13 stretched and permanent!ly hecomes thinner without

pressure higher than the yield point of the elasticity of the

| e i e _ 0
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dough having been imparted, ‘Thus no high pressure that might
damage the gluten network structure of the dough is provided to
the dough in this invention,

Fig. 4 shows ancther roller mechanism to stretch the dough
without subjecting it to pressure greater than the vield point of
its elasticity, This roller mechaniam includes a plurﬁlity of
rollers (15) freely rotatable about thelr axes zlong a stralght
path. These rollers (l1%) are connected hy a pair of connecting
arms (10) at hoth their ends. At the upstream end of each of
both arms (10) a dise (11) is provided to move the rollers (15)
back and forth along the straight path. Such a roller mechanisn
is disclosed in U.S., Patent No. 4,692,110, which is incofporated
herein as a reference.

Fig, 7 shows still another roller mechanism to shrcﬁch th
dough without subjerting 1t to pressure greater than the vield
point of its eiasticity. This mechanism Is mounted to a hase ln
any convenktfonal way and includes a supply conveyor (21), a palr
of supply rollers (25, 26), a palr of dliacharge rollers (19, 30)
A plurality of upper rollers (27), and a plurallity of lower
rollers (28). The plurality of upper and iower rollers (27. 28)
are disposed between the pair of sup.ly rollers (25, 26) and the
pair of dlscharge rollers (29, 30).

The plurallty of upper rollers (27) are connected hy a palr
of connecting arms (not shown) at both thelr ends and are freely
rotatable about their axes. The upper rollers are ratsed or
lowered, as indicated hy the vertlical arrows fa Flg. 7, by a palp

of air cyiinder mechanfisms which are mounted on the hase and

i I i 0 s
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connected to the respective ends of the arms. The lower rollers
(28) are vertically juxtaposed with the respective upper rollers
(27). The lower sudpply roller (26), the plurality of lower
rollers (28), and the lower discharge roller (30), are driven In
the direction ¢c. )

I[f the speeds of the lower supply conveyor (26), the first
to sixth rollers of the plural lower rollers (28), and the lower
discharge roller (39)), are represented hy V., V2, Vi, Vg Vs, Ve,
Vo, and Va, respectively, as shown in Fig. 7, the relation among
the speeds of these rollers Is:

Vi € Va € Vy < Vg ¢ Vo & Vo €V, ¢ Vy

The pair of supply rollers are vertically juxtaposed, As
shown in Fig. 7, the upper roller (25) is driven in the direction b
so that the pair of supply roliers (25, 26) maveid in the same
direction at the area where they face each other and at the same
speed V,, Similarly, the pair of discharge rollers (29, 30) are
vertically Jjuxtaposed and driven so that they move in the same
direction at the area where they face each other and at the same
speed V4. The belt of the supply conveyor (2) is driven at the
same speed as the peripheral rotation speed of the pair of supply
rollers (25, 26). Similarly the helt of the discharge conveyor
(23) is driven av the same speed as the peripheral rotation speed
hy the pair of discharge rollers (29, 30), The pair of supply
rollers 125. 26), the plurality of upper and lower rollers (27,
28), and the pair of discharge rollers (29, 30), are so arranged
that a gap formed hetween the straight llne defined by the

lowermost parts of the upper rollers (25, 27, 29) and the

~
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straight line defined hy . ., ormost parts of the lower rollers
(26, 28, 30) becomes prog.6s..v2ly narrow in the downstream
direction, _

[n operation, the plurality of upper rollers (27) are
repeatedly raised and lowered to I(mpart to the dough uniform
vibrations throughout the area hetween the plurality of upper
rollers (27) and the plurallity of lower rollers (%Z8), As we
explalned ahove, the dough is stretched because of the thixotropy
effect caused by the vibratxions and the speed dirferences among
the lower rallers (26, 2:, 30),

When dough 1s strelehed by the above-mnentioned prornesses,
pressure of only about 70 g/cem? or less, which 1s very low
compared wifh the other stretching processes, 1s applied to the
dough, Thus, nelther the elasticity tn the dough stretched is
lost nor is the network structure of the gluten damaged,

In Fig., 1 the dough stretched s then cut and shaped into a
destred form, The stretehed dough sheet (6) ts ecut Inta pleces
(7) Kaving any destred dimensions and then rolled ftato roll hars
(8).

in Fige & the steps for shaping a dough pltece (7) Into the
form of French bread are shown, A rectansatac dwugh plece (7) la
rolled tnto a roll har (8) and shaped into a long spladle form.
Then some !‘nefsalons are provided, resulting In dough In the form
of French bhread (9),

Naturally any type of bread can be produced from the dough
sheet (6), Fig., % shows the steps for shaping a dongh plece Into

the dough of a crolssant form, In thts embodiment, before the
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dough is shaped into a form of croissant, a fat layer is applied

on the surface of the dough sheest (6). The dough sheet (0) is

then (olded to sandwich the fat laver, thereby producing pastry
dough havins ny fat layers, Then surh a dough sheet () is
Stretehed and cut into triangular dough pieces (17).. The dough
giree (17) is rolled wp into a spindle shape (8) and then shaped
into an arched form (9).

As ghown ia Fig. L, the next step is a Termevtiation step.
The dough for a rroiscant shaped into a desired form (8) is
subjected to a temperature of 34°C and a humidity of 80 % for 50
minutes These are conventional conditions for fermentation of
rrutissant dough, As stated above, since the network atructure of
gluten in the dough is not damaged during the stretching or
cutting step the step Lo rest the dough is not necessary after
the stretehing or cutting dough., Thus bread of gou. quality can
e produced without resting the dough 2f+t:r stretching or
dividing dough, or applying an oxidizing agent to the dough.

Tie dougl (8) is then put in a freezing room and subjected
Pee & temperature of about -40°C, to freeze it rapidly.

Then the frozen dough Is preserved {n a freczing room or
freezcer for a Gesired length of time. Thnr doeugh thus preserved
ran he sold to consumers, who can continae preserving the dough
in their own freezers.

The dough is taken out of the freezing room or freezer and
baked.. The finished croissant produced from the froaen dough
fermented under the conventional conditions attalns a specific

volume of 4.5-5,5 ¢~/¢g and has a satisfying gquality. The dough

et e - e T s e \\f‘f\.‘_)j‘
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of this invention is deflated less than that of the prior art

‘method during the freezing step. It expands sufficiently during

the baking step and becomes puffy and tasty - read. Such hread
has almost the same good quality as that produced from dou.h
without preservation.

To further improve the .,.ality of the finished bread, the
dough of this invention is ferwented under special conditions {a
which the temperature is lower and the time period is longer than
for the conventional method. Wﬁere the doussh is for a croissant,
the dough is subjected to a temperature of about 30°C, and
humidity of ahout 80 %, for ahout 70 minutes, ¥hen dough 1is
fermented under -these special conditions, the deagh expande more
than dough fermented uwnder the crcventional conditions. Such
g¢xtra expansion can compensate (or the slight deflation of the
dough during the freezing step. Thus, finished hread of an
improved quality can b%e produced. -The finished croissant
produced from the dowgh of this invention and fermented under
these special conditions attains a specific volume of 5.5-6 cc/g.

Although we explained the special conditions for croissant
dough, dough for each type of hread may have its own special
conditions for sufficient expansion. For example, where che
dough 1s for French daugh, the dough is preferably suhjected to a
temperature of about 32°C, and a humidity of about 80 %, for
ahout 90 minutes, (The conventional conditions: 34°C, 80 % for
70 min,)

As discussed above, since the gluten network structure in

the dough of this invention is not broken after the stretching
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process, the dough of this inveution is deflated less than that

“of the prior art during the freezing step, as is readily

understood from Tahle 1.

Tahle 1
Specific_volumes of Craissant_Dough

After the After the After the
formentation step Ireezing step haking step

1 The dough of the 2.8 eo/g 2.3 co/g 2.5-3 ce/g
priar art method

2 the dough of this invention
fermented under conventioral 2.8 cc/g
conditions

2.5-2.7 ce/g 4.5-5.5.c/%

3 the dough of this invention
fermented under the special 3 ee/g 2.7 cc/g R.5-6 cc/g
conditions

Thus the surface of the frozen dough does not bhecome cracked
or uneven, and remains smooth. During the baking step, the dough
of this inventican expands far more than that of the prior art, as
is shown iw Table 1.  Thus, bread as gRood as that produced from
dough without preservation can he obtained. Since the method of
this invercion does not need a step for resting after the
dividing step, the tinme required far producing the frozen dough
can be reduced. The inventor has discovered that the {inished
Yread prodiced from tie dongh ow this fnvention and that was
preserved for one year maintatned its quality. However, the
inventor also expects that hread produced by dough produced hy

the method of this iavention that is preserved for more than one
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vear will also maintain its quaiity.

Further, for regular bhread, the finished bread produced fronm
the dough of this invention fermented under the special
conditions attains a larger specific volume than that of dough
fermented under the conventional conditions, Thus, the increased
expansion caused hy the fermentation under the speécizi conditions
can compbnsatc for the slight ﬂeffntfon of the doﬁgh-of this
invention dnribz the freezing step, &s.a result, fTinisghed hread'
of an improved quality can he obtained.

'Thérefore. fresh bread of good ﬁuality can he easily baked
at any time hy merely bhaking the dough hreﬁer;ed in the frozen

state,
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The claims defining the invention are as follows:-

1. A method for producing bread from preserved dough
comprising the steps of:

(a) mixing and kneading various materials such as yeast,
water, sugar, flour, or the like, required for producing
a desired type of bread, to make dough,

(b) stretching said dough while subjecting it to
vibrations;

(c) cutting and shaping said dough into a desired form,
(d) fermenting said dough,

(e) freezing said dough

(f) preserving said frozen dough for any desired length
of time, and

(g} baking or frying said dough.

2. The method of claim 1, further comprising a step of
applying fat to the surface of the stretched dough to form
a fat layer on a dough layer and folding said dough to
sandwich the fat layers between the folded dough layers,
thereby producing pastry dough.

3. The method of claim 1 or 2, wherein said stretching
is accomplished by pulling an area of said dough while
subjecting said area to vibrations, so that pressure of
about equal to or less than 70 g/cm2 is imparted to said
area.

4, The method of claim 1, 2 or 3, wherein said
fermenting step comprises a step of subjecting said dough
to a predetermined temperature and humidity for a
predetermined period of time.

5. The method of claim 4, wherein said temperature is
about 30°C, said humidity is about 80%, and said time
period is about 70 minutes where said bread is a croissant.
6. The method of claim 4, wherein said temperature is
32°C, said humidity is about 80%, and said time period

is about 90 minutes where said bread is French bread.

7. The method of claim 1, said stretching step placing
said dough on a plurality of conveyors arranged in series
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and driven at different speeds so that any one of the
conveyors is faster than its upstream conveyor while said
dough is held on the cOnVeying path of said ccnveyors with -
a roller mechanism having a plurality of rollers '
positioned above said conveyor path to stretch said dough.
8. The method of claim 7, wherein said fermenting step
comprises a step of subjecting said dough to a
pradetermined temperature and humidity for a predetermined
period of time.

9. The method of claim 8, wherein said temperature is
about 30°C, said humidity is about 80%, and said time
period is about 70 minutes where said bread is a croissant.
10. The method of claim 8, wherein said temperature is
about 32°C, said humidity is about 80%, and said time
period is about 90 minutes where said bread is French
bread.

11. The method of claim 7, wherein said plurality of
rollers are freely rotatable about their axes and movable
along an endless roller path, the peripheries of the
moving rollers forming a closed envelope.

12. The method of claim 7, whereln said plurallty of
rollers are freely rotatable on a stralght roller path and
movadble back and forth in unison on said straight path.

13. The method of clalm 1 wherein sald stretching step

'comprlslng the step of placing said dough on a first

plurality of rollers arranged in series and driven at

different speeds so that the pe !ipheral speed of any one

of the rollers is faster than that of its upstream roller
wvhile said dough is held on the conveying path defined
between the upper parts of the roilers and a second
plurality of rollers arranged above said first plurality
of rollers, so that the gap formed between the straight
lines defined by the uppermost parts of the first
plurality of rollers and the lowermost parts of the second
plurality of rollers progressively becomes narrow in the
downstream direction,

e e
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said second plurality of rollers being adapted to be
repeatably raised and lowered.

DATED this 30th day of Octcber 1983y
RHEON AUTOMATIC MACHINERY

CO. LTD.
Patent Attorneys for the

Applicant:

F.B. RICE & CO.
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FIG. | SHAPING CUTTING

e "?"ﬁ”‘,"j"v“"‘“:"":"%:f\&:“ P e g e S e S St QUTe s e V¢t

aaaaa

STRETCHING

\l’ FORMENTING  FREEZING PRESERING

N
‘\_Q_D_Cl__l/
0 ooy NeWeo¥o¥

©8/565 g1




.8 595/88

R PO N N Y
DR RS AR A A AN R S AP L PP S

T S R o T &

——

\



...........
»




FIG. 7

29 25

b
{ o T
A =OODAQ N

Y e '(‘)’ I 6\ ""O\‘ -‘.a 6"(:3\ ~ LI .‘_:,-'_:;.:',:-:.j}’:‘:_: :_",
S N eRCh U 176)_%55%) 1<I3) 0z Ié') o ] O

28 ¢ 2l

20 26




