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DESCR! PTI ON
Title of Invention: WHEAT FLOUR PREPARATI ON AND METHOD FOR
PRCDUC NG SAME, AND BI SCU T GCONTAI NI NG WHEAT FLOUR PREPARATI ON AND
METHCD FCR PRODUC NG SAME

Technical Field
[ 0001]

The present invention relates to a wheat flour
preparati on and a production nethod therefor, and relates to
bi scuits that contain a wheat flour preparation and to a
producti on met hod t heref or.

Background Art
[ 0002]

Wheat flour preparations, which contain wheat flour and
fats and oils, are used for flavoring as baking ingredi ents of
bread and baked confectioneries, such as biscuits and cooki es.

However, even when wheat flour preparations are used,
flavors can be weak, and inparting flavors, such as mlky taste,
can be insufficient. In order to inpart stronger flavors and
aromas, roasted wheat flour preparations can be used. However,
the use of heated or roasted wheat flour preparati ons can result
in poor palatability.

[ 0003]

On the other hand, biscuits are produced by using wheat
flour, sugar, edible oil and fat, and salt as starting
i ngredients, optionally adding or blending starting ingredients,
such as starch, a dairy product, an egg product, a | eavening
agent, and food additives in a mxer to prepare dough, and
nol di ng the dough with a nol di ng nachine, followed by baking in
an oven. Exanples of biscuits include biscuits, cookies, sables,
crackers, and pies, according to the oil and sugar content.

[ 0004]

Biscuits are required to have crispy texture and fl avor

intheir quality as a final product. In addition, the dough of
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bi scuits is required to exhi bit nechanical resistance to achieve
easy preparation and excellent nol dability.
[ 0005]

Typi cal dough preparation nethods for biscuits include
sugar butter methods and flour butter nethods, both of which have
the follow ng characteristics.

I n sugar butter nethods, fat and oil, such as butter,
are mxed with sugar by grinding and foanmed to be in the form of
a cream to which eggs are gradual |y added and m xed. Finally,
powders such as wheat flour are added to thus prepare dough. In
this nethod, gluten of wheat flour is relatively less likely to
be produced, which nmakes it easier to achieve a soft and crispy
t exture.

However, this method suffers from probl ens.
Specifically, for exanple, mxing eggs takes a long tine, and
| unps of powders (e.g., wheat flour) are forned. Therefore, this
nmet hod has problens in terns of nachinability in the process of
nmass- produci ng baked confectioneri es.

[ 0006]

In flour butter nmethods, fat and oil, such as butter,
are mxed with powders such as wheat flour and sugar, to which
eggs are added to prepare dough. This nethod, which can prepare
dough in a relatively short tine, exhibits excellent
machi nability. In this nethod, however, gluten of wheat flour is
easi |y produced, which makes it difficult to achieve a crispy
t exture.

[ 0007]

Accordingly, in an attenpt to obtain biscuits with
whi ch excel l ent machinability and excel l ent expansion and texture
are achi eved by adjusting the anount of gluten in wheat flour,
for exanple, Patent Literature (PTL) 1 discloses a nethod of
addi ng roasted wheat flour to biscuit dough before baking.
Specifically, in this nethod, roasted wheat flour is used in a
proportion of 75 to 100% based on the amount of all the wheat
flour, which causes the fornmation of an adequate gl uten network
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wher eby machinability with appropriate noldability, as well as a
desired crispy texture, is obtained.
[ 0008]

PTL 2 relates to a method for producing roasted wheat
flour having a gluten vitality of 10 to 65% by roasting wheat
flour or a starting ingredient powder consisting of wheat flour
and starch for 50 to 150 mnutes at a product tenperature of 110
to 160°C PTL 2 discloses that the use of a mxture of the
roasted wheat flour (15% and cake wheat flour (85% achieved
excel | ent processability and produced cookies with appropriate
roasted aroma and crispy texture.

[ 0009]

However, the nethods disclosed in PTL 1 and PTL 2 above
both relate to biscuits based on a sugar butter nethod; in these
nmet hods, a flour butter method causes problens in terns of
machi nabi lity.

[ 0010]

PTL 3 discl oses providing a wheat flour preparation
having a particle size distribution of wheat flour in which the
appearance rate of particles with a particle size of 10 to 50 um
is 65%or nore. PTL 3 discloses that this wheat flour preparation
can inpart excellent flavor and inproved pal atability.

However, biscuits obtained by using this wheat flour
preparation have an unsati sfactory hard texture.

[ 0011]

PTL 4 proposes a production nethod for biscuits in
whi ch roasted wheat flour is used, and the gluten vitality of al
the wheat flour is adjusted to 75 to 90%in the production of
bi scuits based on a flour butter nethod. In this method, although
machi nabi l ity can be obtained, the texture, such as palatability
and nelting feeling in the nmouth, is still |less satisfactory
conpared to that obtained based on sugar butter methods.

Accordingly, achieving the characteristics of both the
flour butter nethods and the sugar butter methods at the sane
time in production nmethods for biscuits remains as a problemto
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be solved; i.e., flour butter methods, which are believed to
achi eve higher production efficiency, are characterized by
achi eving operational efficiency with excellent machinability,
whi | e sugar butter methods are characterized by achieving a
crispy texture.

Gtation List

Patent Literature
[ 0012]
PTL 1. JPHO9- 149757A
PTL 2. JP2002- 345421A
PTL 3: JP2013-198428A
PTL 4. JP2017- 169467A

Summary of | nvention
Techni cal Probl em
[ 0013]

An object of the present invention is to provide a
nmet hod for producing a wheat flour preparation or biscuits, the
net hod bei ng capabl e of obtaining quality conparable to that of
bi scuits obtained based on a sugar butter method, which is
characterized by a crispy texture, by using a production nethod
for biscuits based on a flour butter nethod, which achi eves
excel | ent operational efficiency.

Sol ution to Probl em
[ 0014]

In view of the above, the present inventors conducted
ext ensi ve research and found that the use of a wheat fl our
preparati on containing roasted wheat flour having a gluten
vitality of 75 to 90%and fat and oil in a weight ratio of
roasted wheat flour to fat and oil of 10:90 to 80:20 (“roasted
wheat flour having a gluten vitality of 75 to 90%:“fat and oil”
= 10:90 to 80:20), the wheat flour preparation satisfying a
particle size distribution in which 50 vol%or nore of roasted
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wheat flour particles have a particle size of 50 to 200 um while
no particles have a size of 250 pym or more, can solve problems
fromthe past; i.e., quality conparable to that of biscuits
obt ai ned based on a sugar butter nethod, which is characterized
by a crispy texture, can be achieved by using a flour butter
nmet hod, whi ch achi eves excel | ent operational efficiency. The
present invention has thus been conpl et ed.
[ 0015]

More specifically, the present invention relates to the
fol | owi ng subject matter.

(1) A wheat flour preparation containing roasted wheat
flour having a gluten vitality of 75 to 90%and fat and oil in a
wei ght ratio of roasted wheat flour to fat and oil of 10:90 to
80: 20 (“roasted wheat flour having a gluten vitality of 75 to
90%:“fat and oil” = 10:90 to 80:20), the wheat flour preparation
satisfying a particle size distribution in which 50 vol % or nore
of roasted wheat flour particles have a particle size of 50 to

200 ym while no particles have a size of 250 uym or more.

(2) A nethod for producing a wheat flour preparation
t he nmet hod conpri sing
m Xxi ng roasted wheat flour having a gluten vitality of

75 to 90% and fat and oil in a weight ratio of roasted wheat
flour to fat and oil of 10:90 to 80: 20(“roasted wheat fl our
having a gluten vitality of 75 to 90%:“fat and oil” = 10:90 to
80: 20); and

performng a grinding treatment to satisfy a particle
size distribution in which 50 vol%or nore of roasted wheat fl our
particles have a particle size of 50 to 200 pym while no particles

have a size of 250 um or more.

(3) Biscuits containing a wheat flour preparation
contai ning roasted wheat flour having a gluten vitality of 75 to
90% and fat and oil in a weight ratio of roasted wheat flour to
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fat and oil of 10:90 to 80:20 (“roasted wheat flour having a
gluten vitality of 75 to 90%:“fat and oil” = 10:90 to 80: 20),
the wheat flour preparation satisfying a particle size
distribution in which 50 vol % or nore of roasted wheat fl our
particles have a particle size of 50 to 200 um while no particles

have a size of 250 um or more.

(4) A nethod for producing biscuits based on a flour
butter nethod, the nethod conprising using a wheat flour
preparati on containing roasted wheat flour having a gluten
vitality of 75 to 90%and fat and oil in a weight ratio of
roasted wheat flour to fat and oil of 10:90 to 80: 20(“roasted
wheat flour having a gluten vitality of 75 to 90%:“fat and oil”
= 10:90 to 80:20), the wheat flour preparation satisfying a
particle size distribution in which 50 vol%or nore of roasted
wheat flour particles have a particle size of 50 to 200 um while

no particles have a size of 250 um or more.

Advant ageous Effects of |nvention
[ 0016]

The present invention provides a nmethod for producing a
wheat flour preparation or biscuits, the nmethod bei ng capabl e of
obtaining quality conparable to that of biscuits obtai ned based
on a sugar butter nethod, which is characterized by a crispy
texture, by using a production method for biscuits based on a
flour butter method, which achi eves excel | ent operationa
ef ficiency.

Brief Description of Draw ngs
[ 0017]

Fig. 1 shows the particle size distribution of the
wheat flour preparations obtained in Exanple 1 and Conparative
Exanpl e 1.

Descripti on of Enbodi nents



10

15

20

25

30

35

[ Corrected Version]

[ 0018]

The present invention is described in detail bel ow
[ 0019]

(Wheat Fl our)

The wheat flour preparation of the present invention
contains fat and oil and roasted wheat flour. In the present
I nvention, the type of wheat flour usable for the roasted wheat
flour can be any grade of wheat flour that is typically used for
food applications.

Speci fic exanpl es include high-protein strong flour,
strong flour, sem-strong flour, all-purpose flour, and cake
flour. These can be used alone or mxed in appropriate
proportions for use.

[ 0020]
(Auten Vitality)

In the present invention, the wheat flour for use is
roasted wheat flour, and the gluten vitality of all the wheat
flour nust be adjusted to 75 to 90% preferably 75 to 85% and
nost preferably 75 to 80%

The gluten vitality refers to the sol uble crude protein
content (% per 100% of the total crude protein content in wheat
flour.

The gluten vitality can be neasured by the net hod
descri bed i n paragraphs [0008] to [0012] of JPHO9-191847A

In the present invention, the gluten vitality of all
the wheat flour, which is a starting ingredient of biscuits, is
75 to 90% with the gluten vitality of raw wheat flour taken as
100, whereby eggs can be easily mxed in the dough preparation,
and after baking, biscuits with a crispy texture can be easily
obt ai ned.

If the gluten vitality of all the wheat flour is |less
than 75% the dough tends to stick together poorly, making the
nol di ng process | ess easy.

In contrast, if the gluten vitality exceeds 90%
al t hough the nol ding process is snooth, the biscuits texture
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after baking tends to be too hard, resulting in a crunchy texture.
[ 0021]

I n one enbodi nent of the present invention, the gluten
vitality of all the wheat flour is adjusted by a nethod of
appropriately adjusting the roasting conditions of the wheat
flour to thus adjust the gluten vitality of the roasted wheat
flour itself to 75 to 90%

For exanple, roasting in an oven at 100 to 140°C for a
fewmnutes to 30 mnutes can prepare roasted wheat flour,
preferably roasted cake flour or roasted all-purpose flour, and
nost preferably roasted cake flour, having a gluten vitality of
75 to 90%

[ 0022]

The wheat flour preparation of the present invention
contains roasted wheat flour and fat and oil, and satisfies a
particle size distribution in which 50 vol%or nore of roasted
wheat flour particles have a particle size of 50 to 200 um while
no particles have a size of 250 um or more. With a uniform
particle size that is not too coarse or too fine, it is possible
to inpart satisfactory palatability.

If less than 50 vol % of the roasted wheat fl our
particles have a particle size of 50 to 200 um, or if particles
having a particle size of 250 pym or more are present, the wheat
flour preparation contains many particles that are coarse or too
fine, making it difficult to inpart an excellent texture.

[ 0023]

In order to obtain a particle size shown in the
particle size distribution above in the wheat flour preparation
of the present invention, mlling is perforned with an i npact
mll, together with performng classification or sieving.

Exanpl es of inpact mlls include hanmer mlls and pin
mlls. For the classification process, for exanple, sieves, air
classifiers, etc. may be used.

Additionally, a sifter is further used to sieve the
pul veri zed nmaterial to regulate the particle size.
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Wieat flour having a particle size that satisfies a
desired particle size distribution can be obtai ned by
appropriately selecting mlls and sieves.

[ 0024]

The particle size distribution of the wheat flour
contained in the wheat flour preparation of the present invention
I's measured under a wet condition with a wet/dry particle size
di stribution anal yzer (LS13320, nanufactured by Beckman Coul t er
Inc.).

In the particle size distribution, the particle size is
expressed in percent by vol une based on anal ysis and cal cul ati on.
[ 0025]

(Fat and Q)

The wheat flour preparation of the present invention
contains fat and oil and wheat flour. The fat and oil usable in
the present invention may be those typically used for margarine,
shortening, etc. Exanples include vegetable oils and fats, such
as rapeseed oil, soybean oil, sunflower seed oil, cottonseed oil,
peanut oil, rice bran oil, corn oil, safflower oil, olive oil
kapok oil, sesane oil, evening prinrose oil, palmoil, shea fat,
sal fat, cocoa fat, coconut oil, and pal mkernel oil; and ani na
oils and fats, such as mlk fat, beef fat, lard, fish oil, and
whal e oil. Exanples al so include processed oils and fats obtai ned
by, for exanple, hydrogenating, fractionating, or transesterifing
these oils and fats i ndependently or in a conbination of two or
nore. An oil and fat conposition wth physical properties that
exhibit plasticity at an ordinary tenperature is preferred. In
further consideration of flavor, it is preferable to use mlk fat
such as butter as the fat and oil to inpart a richer mlk taste.

[ 0026]

The wheat flour preparation of the present invention
preferably contai ns roasted wheat flour and fat and oil in a
wei ght ratio of roasted wheat flour to fat and oil of 10:90 to
80: 20 (“roasted wheat flour having a gluten vitality of 75 to
90%:“fat and oil” = 10:90 to 80:20). Wth a ratio in this range,
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physi cal properties, such as plasticity that allows easy handling
of the wheat flour preparation, and the flavor of the roasted
wheat flour and fat and oil, can be provided in a well-bal anced
manner .

[ 0027]

The present invention relates to a nmethod for producing
bi scuits based on a flour butter method. The flour butter nethod
in the present invention is a nethod of preparing baked
conf ecti onery dough generally according to the foll ow ng
pr ocedur e.

1) Powder, such as wheat flour and sugar, as well as
refrigerated butter or fat and oil as a butter substitute, is
placed in a mxer bow, and the mxture is stirred sufficiently
at a |l ow speed with a mxer until the fat and oil are forned into
fl akes.

2) Eggs and egg yol ks are mxed by stirring.

Exanpl es of biscuits as used in the present invention
i ncl ude biscuits, cookies, sables, crackers, and pies.

[ 0028]

In addition to the wheat flour, the starting
ingredients of the biscuits of the present invention include
sugar, edible oils and fats, and salt. According to applications
and preferences, it is also possible to appropriately use starch,
dairy products, egg products, |eavening agents, coloring agents,
and flavoring agents, if necessary, as long as the crispy texture
after baking and the nmachinability are not inpaired.

[ 0029]

The biscuits of the present invention, which can be
prepared based on the flour butter nethod, can contribute to
i nprovi ng the production efficiency of not only the small-scal e
producti on of handmade bi scuits, but al so continuous-Iine nass
production of biscuits.

[ 0030]

The present invention is described in nore detail bel ow

with reference to Exanples. In the Exanples, “parts” is based on
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wei ght .
[ 0031]
(Exanpl e 1)

Cake wheat flour was heated to 120°C with stirring,
followed by cooling to obtain roasted cake fl our.

The obt ai ned roasted cake flour had a gluten vitality
of 78%

The roasted cake flour and butter were mxed in a
wei ght ratio of roasted cake flour to butter of 60:40, and ground
to obtain a wheat flour preparation A

The roasted wheat flour contained in the obtai ned wheat
flour preparation A satisfied a particle size distribution in
which 53 vol% of particles had a particle size of 50 to 200 um
while no particles had a particle size of 250 um or more.
[ 0032]
(Conpar ati ve Exanpl e 1)

Cake wheat flour was heated to 120°C with stirring,
followed by cooling to obtain roasted cake fl our.

The obt ai ned roasted cake flour had a gluten vitality
of 78%

The roasted cake flour and butter were mxed in a
wei ght ratio of roasted cake flour to butter of 60:40, and ground
to obtain a wheat flour preparation B

The roasted wheat flour contained in the obtai ned wheat
flour preparation B satisfied a particle size distribution in
which 25 vol% of particles had a particle size of 50 to 200 um
while 15 vol% of particles had a particle size of 250 pum or more.
[ 0033]
(Exanpl e 2)

Cake wheat flour was heated to 145°C with stirring,
followed by cooling to obtain roasted cake fl our.

The obtai ned roasted cake flour had a gluten vitality
of 75.5%

The roasted cake flour and butter were mxed in a
wei ght ratio of roasted cake flour to butter of 60:40, and ground
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to obtain a wheat flour preparation C

The roasted wheat flour contained in the obtai ned wheat
flour preparation C satisfied a particle size distribution in
which 57 vol% of particles had a particle size of 50 to 200 um
while no particles had a particle size of 250 pym or more.

[ 0034]
(Exanpl e 3)

Cake wheat flour was heated to 100°C with stirring,
followed by cooling to obtain roasted cake fl our.

The obt ai ned roasted cake flour had a gluten vitality
of 89%

The roasted cake flour and butter were mxed in a
wei ght ratio of roasted cake flour to butter of 60:40, and ground
to obtain a wheat flour preparation D

The roasted wheat flour contained in the obtai ned wheat
flour preparation D satisfied a particle size distribution in
which 55 vol% of particles had a particle size of 50 to 200 um
while no particles had a particle size of 250 pym or more.

[ 0035]

Fig. 1 shows the particle size distribution of the
wheat flour preparations obtained in Exanple 1 and Conparative
Exanpl e 1.

[ 0036]

Preparing and baki ng dough of biscuits based on a fl our
butter method were performed according to the foll ow ng net hod.
(Exanpl e 4)

1) One hundred and seventy parts (170 parts) of the
wheat flour preparation A adjusted to a product tenperature of
20°C, 40 parts of sugar, and 3 parts of skimmed m |k powder were
m xed by | ow speed stirring.

2) Subsequently, 6 parts of egg yolk and 1 part of salt
wer e added and m xed by | ow speed stirring.

The time required for the preparation of the dough was
10 mnutes. The specific gravity of the dough was 1. 1.

3) The dough was formed into a bar shape and cut at a
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t hi ckness of about 10 mmto obtain round cut dough.

4) The dough was baked in an oven at 170°C for 15
m nutes, thus obtaining biscuits.

[ 0037]
(Conpar ati ve Exanpl e 2)

1) One hundred and seventy parts (170 parts) of the
wheat flour preparation B adjusted to a product tenperature of
20°C, 40 parts of sugar, and 3 parts of skinmmed m |k powder were
m xed by | ow speed stirring.

2) Subsequently, 6 parts of egg yolk and 1 part of salt
wer e added and m xed by | ow speed stirring.

The tine required for the preparation of the dough was
10 mnutes. The specific gravity of the dough was 1.1.

3) The dough was forned into a bar shape and cut at a
t hi ckness of about 10 mmto obtain round cut dough.

4) The dough was baked in an oven at 170°C for 15
m nutes, thus obtaining biscuits.

[ 0038]
(Exanpl e 5)

1) One hundred and seventy parts (170 parts) of the
wheat flour preparation C adjusted to a product tenperature of
20°C, 40 parts of sugar, and 3 parts of skimmed m |k powder were
m xed by | ow speed stirring.

2) Subsequently, 6 parts of egg yolk and 1 part of salt
wer e added and m xed by | ow speed stirring.

The tinme required for the preparation of the dough was
10 mnutes. The specific gravity of the dough was 1. 1.

3) The dough was forned into a bar shape and cut at a
t hi ckness of about 10 mmto obtain round cut dough.

4) The dough was baked in an oven at 170°C for 15
m nut es, thus obtaining biscuits.

[ 0039]
(Exanpl e 6)

1) One hundred and seventy parts (170 parts) of the

wheat flour preparation D adjusted to a product tenperature of
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20°C, 40 parts of sugar, and 3 parts of skinmmed m |k powder were
m xed by | ow speed stirring.

2) Subsequently, 6 parts of egg yolk and 1 part of salt
wer e added and m xed by | ow speed stirring.

The tinme required for the preparation of the dough was
10 mnutes. The specific gravity of the dough was 1. 1.

3) The dough was formed into a bar shape and cut at a
t hi ckness of about 10 mmto obtain round cut dough.

4) The dough was baked in an oven at 170°C for 15
m nutes, thus obtaining biscuits.

[ 0040]

For conparison, preparing and baki ng dough of biscuits
based on a sugar butter nethod were perfornmed according to the
fol | owi ng et hod.

(Conpar ati ve Exanpl e 3)

1) Seventy parts (70 parts) of butter adjusted to a
product tenperature of 20°C weighed in a mxer bow were m xed
with 40 parts of sugar by | ow speed stirring.

2) The resulting product was foaned to a specific
gravity of 0.75 by high-speed stirring.

3) Subsequently, 6 parts of egg yolk and 1 part of salt
were added and m xed by | owspeed stirring, and the mxture was
foaned to a specific gravity of 0.65.

4) Thereafter, 3 parts of skimmed m |k powder, 100
parts of raw cake flour, and 1.2 parts of |eavening agent were
added and m xed.

The tinme required for the preparation of the dough was
20 mnutes. The specific gravity of the dough was 1.1

5) The dough was formed into a bar shape and cut at a
t hi ckness of about 10 mmto obtain round cut dough.

6) The dough was baked in an oven at 170°C for 15
m nutes, thus obtaining biscuits.

[ 0041]

Table 1 shows the fornul ati ons and eval uation results

of Exanples 4 to 6 and Conparative Exanples 2 and 3.
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[ 0042]
[ Tabl e 1]
Flour butter method Sugar butter
method
Ex. 4 Comp. Ex. 2 Ex. 5 Ex. 6 Comp. Ex. 3
Wheat flour preparation A 170
Wheat flour preparation B 170
Wheat flour preparation C 170
Wheat flour preparation D 170
Butter 70
Raw cake flour 100
Sugar 40 40 40 40 40
Skimmed milk powder 3 3 3 3 3
Egg yolk 6 6 6 6 6
Salt 1 1 1 1 1
x<
Poor
Operational efficiency © © o © (Preparation
Excellent Good Good Excellent
took along
time.)
Better butter Better butter Excellent Excellent
Flavor ﬂavor_and Weak butter | flavor _and butter fla\_/or butter fla\_/or
roasting flavor roasting and roasting | and roasting
aroma aroma aroma aroma
Easily Easily Easily
Texture loosened Crispy loosened Crispy loosened
and crispy and crispy and crispy
Palatability Light Slightly hard | Verylight | Slightly hard Light
Melting feeling in the mouth Excellent Relatively Excellent Relatively Excellent
poor excellent
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CLAIMS

[Claim 1]

Biscuits containing a wheat flour preparation
containing roasted wheat flour having a gluten vitality of 75 to
90% and fat and oil in a weight ratio of roasted wheat flour to
fat and oil of 10:90 to 80:20, the wheat flour preparation
satisfying a particle size distribution in which 50 vol% or more
of roasted wheat flour particles have a particle size of 50 to

200 ym while no particles have a size of 250 pym or more.

[Claim 2]

A method for producing biscuits based on a flour butter
method, the method comprising using a wheat flour preparation
containing roasted wheat flour having a gluten vitality of 75 to
90% and fat and oil in a weight ratio of roasted wheat flour to
fat and oil of 10:90 to 80:20, the wheat flour preparation
satisfying a particle size distribution in which 50 vol% or more
of roasted wheat flour particles have a particle size of 50 to

200 pm while no particles have a size of 250 um or more.



