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Description 

 

PACKAGED WHEAT FLOUR 

 

[Technical Field] 

[0001] 

 The present invention relates to a packaged wheat 

flour that can be used by being shaken out of a con tainer. 

 

[Background Art] 

[0002] 

 Wheat flour is used not only as a material, for 

example, of breads, cakes, and noodles but also as a food 

coating for the purpose of, for example, absorbing water 

from the surface of a foodstuff to increase its coh esion 

with another foodstuff, reducing the stickiness of 

foodstuffs to prevent adhesion between the foodstuf fs, or 

preventing loss of a savory taste ( umami) or burning and 

sticking of a foodstuff during heating of the foods tuff. 

[0003] 

 Wheat flour is likely to scatter as dust, while 

their particles have a tendency to gather to form l umps.  

Hence, in an attempt to attach wheat flour to the e ntire 

foodstuff evenly, a technique has conventionally be en 

used in which a large amount of wheat flour is spre ad on 

a chopping board or the like and then the foodstuff  is 



 

- 2 - 

rolled on it to attach the wheat flour to the surfa ce of 

the foodstuff.  However, this technique requires an  

excess amount of wheat flour relative to foodstuff and 

inevitably involves a problem of disposal of a larg e 

amount of wheat flour having failed to attach to th e 

foodstuff, thus imposing cumbersome and wasteful 

procedures, particularly in households which use on ly a 

relatively small amount of foodstuffs.  Additionall y, the 

wheat flour having absorbed moisture from the foods tuff 

etc. in this technique may adhere to hands and thus  make 

the hands so sticky that other procedures cannot be  done. 

[0004] 

 Patent Literature 1 proposes wheat flour which is 

unlikely to scatter or form lumps of powder during 

procedures, the wheat flour comprising 90% or more of 

particles having a particle diameter of 150 µm or less 

and  20 cumulative volume% or less of particles hav ing a 

particle diameter of 20 µm or less.  Patent Literature 2 

proposes a granulated composition for batter which is 

granulated by spraying a liquid containing an emuls ifier 

onto a powder composition containing cereal flour.  

However, these also require the above-described tec hnique 

when applied to foodstuffs and are not solutions to  the 

problems of disposal and adhesion to hands. 

 

[Citation List] 
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[Patent Literature] 

[0005] 

[Patent Literature 1] JP-A-2001-000098 

[Patent Literature 2] JP-A-2002-171924 

 

[Disclosure of the Invention] 

[Technical Problem] 

[0006] 

 When conventional wheat flour is attempted to be 

shaken out of a shaker-type container onto a foodst uff, 

the wheat flour forms lumps and gets stuck in shake r 

holes, thus failing to come out of the container.  

Increasing the size of the shaker holes allows a la rge 

amount of wheat flour to come out at one time, thus  

causing the wheat flour to be excessively applied o nto a 

foodstuff as well as making the wheat flour more li kely 

to scatter around the surroundings.  The present 

inventors have conducted a detailed study with the goal 

of providing wheat flour which can be shaken out of  a 

shaker-type container onto a foodstuff in small amo unts 

with little scattering or lumping. 

 

[Solution to Problem] 

[0007] 

 As a result, the present inventors have found that  

when wheat flour having a predetermined angle of re pose 
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is packed in a container having one or more shaker holes 

having a predetermined size, the wheat flour can be  

shaken out in small and constant amounts evenly ove r a 

certain extent of area with little scattering. 

[0008] 

 That is, the present invention provides a packaged  

wheat flour comprising wheat flour packed in a shak er-

type container having one or more shaker holes havi ng a 

maximum width of 2 to 20 mm, the wheat flour having  an 

angle of repose of 25 to 54 degrees. 

 The present invention also provides a method of 

applying wheat flour, comprising shaking out wheat flour 

through shaker holes to apply the wheat flour to an  

object, wherein the wheat flour is packed in a shak er-

type container having one or more shaker holes havi ng a 

maximum width of 2 to 20 mm, and the wheat flour ha s an 

angle of repose of 25 to 54 degrees. 

 The present invention also provides a method of 

suppressing scattering and formation of lumps of wh eat 

flour, comprising shaking out wheat flour through s haker 

holes to apply the wheat flour to an object, wherei n the 

wheat flour is packed in a shaker-type container ha ving 

one or more shaker holes having a maximum width of 2 to 

20 mm, and the wheat flour has an angle of repose o f 25 

to 54 degrees. 
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[Advantageous Effects of Invention] 

[0009] 

 The packaged wheat flour of the present invention 

can be sprinkled lightly and evenly onto the surfac e of 

an object such as a foodstuff, without touching the  wheat 

flour with hands directly.  Furthermore, the wheat flour 

does not scatter over a wide area to soil the hands  or 

surroundings when sprinkled onto an object.  The pa ckaged 

wheat flour of the present invention is unlikely to  get 

stuck in the shaker holes; thus, a certain amount o f the 

wheat flour can be shaken out of the container by g entle 

operation without repeated or vigorous shaking of t he 

container.  With the packaged wheat flour of the pr esent 

invention, cooking involving the use of wheat flour  can 

be made simpler and more economical. 

 

[Description of Embodiments] 

[0010] 

 The packaged wheat flour of the present invention is 

packed in a shaker-type container having one or mor e 

shaker holes having a predetermined size and is sha ken 

out through the shaker holes of the container so as  to 

apply the wheat flour to (e.g., sprinkled onto or d redged 

over) an object in small amounts.  The term "shake"  as 

defined in the present invention is not limited to an 

operation of giving a shake by directing an opening  
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portion of the container downward, and also encompa sses, 

for example, an operation of directing an opening p ortion 

of the container vertically downward, an operation of 

tilting the container, and an operation of giving a  shake 

by inverting and inclining the container.  Examples  of 

the object to which the packaged wheat flour of the  

present invention is applied include, but are not l imited 

to, foodstuffs and cooking utensils such as pans, b aking 

sheets, chopping boards, and plates.  The use of th e 

packaged wheat flour of the present invention can a void 

scattering or forming lumps of wheat flour when the  wheat 

flour is applied to, particularly sprinkled onto or  

dredged over, an object in the manner as described above. 

[0011] 

 Preferably, the packaged wheat flour of the presen t 

invention can be used when wheat flour is applied a s a 

cooking ingredient to a foodstuff or a cooking uten sil.  

For example, the packaged wheat flour of the presen t 

invention can be used in cases when a small amount of 

wheat flour is attached to a foodstuff for flouring  in 

making a sautéed food such as meuniere or as a coat ing 

ingredient of a deep-fried food such as karaage or fried 

food; when a small amount of wheat flour is attache d to a 

cooking utensil for flouring in order to prevent ad hesion 

of bakery dough or noodle dough; or when a small am ount 
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of wheat flour is added to a foodstuff for thickeni ng 

food. 

[0012] 

 Wheat as a material of the wheat flour used in the  

packaged wheat flour of the present invention may b e one 

belonging to any of strains such as hard wheat, sof t 

wheat, medium-hard wheat, hexaploid wheat, and duru m 

wheat, and may be of any variety belonging to any o f 

those strains.  The examples include, but are not l imited 

to: hard wheat such as Canadian western red spring (CW), 

American dark northern spring (DNS), hard red winte r 

(HRW), and Australian prime hard (PH); Japanese hex aploid 

wheat; medium-hard wheat such as Australian standar d 

white (ASW); soft wheat such as American western wh ite 

(WW); and durum wheat.  Among the above wheats, any  one 

variety or strain may be used alone or two or more 

different varieties or strains may be used in combi nation.  

The wheat flour used in the present invention may b e 

wheat flour obtained by milling such wheat as menti oned 

above, and may be any one of hard wheat flour, semi -hard 

wheat flour, moderate wheat flour, soft wheat flour , and 

durum flour or a mixture thereof.  Soft wheat flour  is 

preferred. 

[0013] 

 The wheat flour used in the present invention may be 

granulated wheat flour.  The granulated wheat flour  may 
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contain a powder material other than such wheat flo ur 

mentioned above, and examples of the powder materia l 

include cereal flour other than wheat flour; starch ; a 

saccharide; an excipient; and a dye powder.  Howeve r, it 

is more preferable for the granulated wheat flour t o have 

a lower content of the other powder material such t hat 

the granulated wheat flour can maintain the propert ies 

intrinsic to wheat flour and be easily used in the same 

applications as conventional wheat flour.  Thus, th e 

content of the other powder material in the granula ted 

wheat flour (calculated as dry matter) is preferabl y less 

than 5 mass% of the total raw material flours inclu ding 

the wheat flour and the other powder material.  Mor e 

preferably, the granulated wheat flour contains no powder 

material other than the wheat flour.  In other word s, the 

content of the wheat flour in the granulated wheat flour 

(calculated as dry matter) is preferably more than 95 

mass%, more preferably 100 mass%. 

[0014] 

 The granulated wheat flour can be produced by addi ng 

water to a raw material flour containing wheat flou r and 

granulating the raw material flour.  It is preferab le 

that the granulation be performed under a non-therm al 

condition.  The non-thermal condition as defined he rein 

refers to a temperature condition which keeps the d egree 

of gelatinization of the raw material flour from 
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increasing by 5% or more during the granulation pro cess.  

Assuming, for example, that the raw material flour is 

wheat flour having a degree of gelatinization of 6%  

before granulation, the wheat flour granulated unde r the 

non-thermal condition has a degree of gelatinizatio n of 

less than 11% after granulation.  Such a non-therma l 

condition can be, for example, a condition in which  

external heating using a heating means is not perfo rmed 

or the time of heating is short during the granulat ion 

process so that the gelatinization of the raw mater ial 

flour is hardly caused.  Alternatively, for example , the 

non-thermal condition can be a condition in which 

external heating using heating means is not perform ed or 

the time of the heating is short during the granula tion 

process and the heat internally generated during th e 

granulation process is small so that the gelatiniza tion 

of the raw material flour is hardly caused.  As def ined 

herein, the degree of gelatinization of the raw mat erial 

flour is a value measured by β-amylase-pullulanase method 

which is a conventional method. 

[0015] 

 The method for preparing the granulated wheat flou r 

used in the present invention is not particularly l imited, 

and methods such as tumbling granulation, fluidized -bed 

granulation, and stirring granulation can be employ ed.  

Preferred is a method which can create the above no n-
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thermal condition.  Examples of the granulation pro cess 

include, but are not limited to: a process in which  

granulation is accomplished by stirring raw materia l 

flour containing such wheat flour as described abov e 

using a vertical mixer while adding water gradually ; and 

a process in which granulation is accomplished by 

stirring and transferring the raw material flour us ing a 

feeder-type horizontal mixer while adding water wit h a 

spray device or the like during the transfer so as to 

simultaneously perform mixing and transfer.  In vie w of 

convenience, stirring granulation is preferred.  An y of 

the granulation methods mentioned above can be carr ied 

out using a commercially-available granulator.  The  

granulated wheat flour can be subjected to a partic le-

size regulation process or a drying process after 

granulation as necessary.  These processes are also  

preferably performed under a condition which keeps the 

degree of gelatinization from increasing by 5% or m ore 

from that of the raw material flour. 

[0016] 

 The wheat flour used in the present invention may be 

non-granulated wheat flour which is not subjected t o 

granulation after milling, may be granulated wheat flour, 

or may be a mixture of them.  Alternatively, classi fied 

flour obtained by subjecting the above wheat flour to 

classification may be used.  The term "wheat flour"  as 
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used in the following description is intended to 

encompass both non-granulated wheat flour and granu lated 

wheat flour, unless otherwise distinguished. 

[0017] 

 The wheat flour used in the packaged wheat flour o f 

the present invention has an angle of repose of 25 

degrees or more, preferably 36 degrees or more, mor e 

preferably 40 degrees or more and 54 degrees or les s, 

preferably 53 degrees or less, more preferably 51 d egrees 

or less, even more preferably 50 degrees or less.  For 

example, the angle of repose of the wheat flour use d in 

the packaged wheat flour of the present invention c an be 

in the range of 25 to 54 degrees, 36 to 53 degrees,  36 to 

51 degrees, 36 to 50 degrees, 40 to 51 degrees, or 40 to 

50 degrees.  When the angle of repose of wheat flou r is 

less than 25 degrees, a large amount of the wheat f lour 

is shaken out of the container in one shaking-out 

operation, and thus the wheat flour is excessively 

sprinkled onto an object or unnecessarily consumed,  

leading to reduced economic efficiency, in addition  to 

which the wheat flour scatters or bounces off a cho pping 

board or a work surface, thus spreading around and 

soiling the surroundings.  When the angle of repose  of 

wheat flour is more than 54 degrees, the amount of the 

wheat flour shaken out of the container is excessiv ely 

small, in addition to which the wheat flour is like ly to 
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get stuck in the shaker holes.  The angle of repose  of 

typical wheat flour such as soft wheat flour and ha rd 

wheat flour is about 56 degrees to 58 degrees.  The  angle 

of repose of wheat flour as defined herein is a val ue 

measured according to JIS R 9301-2-2 (Alumina powde r-Part 

2: Determination of physical properties-2: Angle of  

repose). 

[0018] 

 An example of the method for adjusting the angle o f 

repose of wheat flour to the above range is a metho d in 

which wheat flour is subjected to a classification or the 

like to adjust the particle diameter or the particl e size 

distribution and a portion of the wheat flour is 

selectively collected so that the collected wheat f lour 

has an angle of repose within the predetermined ran ge.  

Another example of the method for adjusting the ang le of 

repose of wheat flour is a method in which wheat fl our is 

modified by altering the surface properties so that  the 

angle of repose falls within the above range.  Exam ples 

of the method for altering the surface properties o f 

wheat flour include: mixing of an excipient into wh eat 

flour; and granulation of wheat flour.  Additionall y, 

wheat flour with altered surface properties may be used 

after the particle diameter or the particle size 

distribution is adjusted by the method as described  above.  

Alternatively, wheat flours obtained by the above 
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classification or modification may be mixed togethe r as 

appropriate, or they may further be mixed with typi cal 

wheat flour, to prepare wheat flour having the desi red 

angle of repose.  However, in view of increasing th e 

homogeneity of the wheat flour to improve its quali ty as 

a cooking ingredient or stability during the shakin g-out 

operation, it is preferable that modified wheat flo ur 

obtained by altering the surface properties of whea t 

flour be used alone. 

[0019] 

 A preferred example of the wheat flour used in the  

present invention is granulated wheat flour obtaine d by 

subjecting 100 parts by mass of raw material flour 

containing 95 mass% or more of wheat flour to stirr ing 

granulation performed under the non-thermal conditi on 

described above while adding 25 to 40 parts by mass  of 

water and by optionally further subjecting the gran ulated 

flour to particle-size regulation and drying, the 

granulated wheat flour containing 30 to 80 volume%,  

preferably 35 to 65 volume%, of flour with a partic le 

diameter of less than 150 µm and 70 to 20 volume% of 

flour with a particle diameter of 150 µm or more.  Herein, 

the particle diameters of the granulated wheat flou r are 

particle diameters calculated by laser diffraction-

scattering method. 

[0020] 
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 Additionally, it is preferable for the wheat flour  

used in the present invention to have a mean partic le 

diameter of 40 to 250 µm, more preferably 40 to 200 µm, 

in view of further reducing scattering of the wheat  flour 

shaken out of the container.  The mean particle dia meter 

of the wheat flour as defined herein is a mean volu me 

diameter (MV) based on particle diameters calculate d by 

laser diffraction-scattering method. 

[0021] 

 The wheat flour used in the present invention may,  

depending on its intended use, be mixed with anothe r 

powder material and thus provided in the form of a wheat 

flour composition.  Examples of the other powder ma terial 

include: typical wheat flour such as hard wheat flo ur, 

semi-hard wheat flour, moderate wheat flour, soft w heat 

flour, and durum flour; cereal flour other than whe at 

flour such as rye flour, rice flour, corn flour, ba rley 

flour, and bean flour; starch such as tapioca starc h, 

potato starch, corn starch, waxy corn starch, and w heat 

starch; processed starch such as pregelatinized, 

etherified, esterified, acetylated, and cross-linke d 

products of the above starches; a saccharide; egg p owder; 

egg white powder; a thickener; fat and oil; an 

emulsifier; an excipient; a fluidizer; seasoning; a  

spice; activated gluten; and an enzyme additive.  T he 

amount of the wheat flour with the predetermined an gle of 
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repose used in the wheat flour composition accordin g to 

the present invention differs depending on factors such 

as the intended use and production cost of the whea t 

flour composition, but is preferably 40 mass% or mo re, 

more preferably 50 mass% or more, even more prefera bly 60 

mass% or more.  It is preferable that the angle of repose 

of the wheat flour composition be within the above 

predetermined range. 

[0022] 

 According to the present invention, the wheat flou r 

or the wheat flour composition is provided in the f orm of 

being packed in a shaker-type container having one or 

more shaker holes.  The shaker-type container may b e a 

container having a size and shape which allow it to  be 

held with one hand for the operation of shaking out  the 

wheat flour packed therein.  For example, a contain er 

having a size and shape like those of cruets for 

seasonings and spices is preferred.  To be more spe cific, 

the shaker-type container is preferably a self-supp orting 

container in the shape of a cylindrical column, an 

elliptical column, or a prismatic column with a dia meter 

or a length of one side of the base of about 20 to 100 mm 

and a height of about 80 to 200 mm and having a siz e 

which allows about 50 to 300 g of the wheat flour t o be 

packed.  The material of the container is not 

particularly limited as long as the material allows  
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preservation of the wheat flour and does not deform  

during the shaking-out operation.  Examples of the 

material include plastics, metals, and paper. 

[0023] 

 The shape of the one or more shaker holes of the 

shaker-type container is not particularly limited, and 

examples thereof include circles, triangles, rectan gles, 

and other polygons.  The size of each of the one or  more 

shaker holes is such that its maximum width is pref erably 

2 to 20 mm, more preferably 3 to 12 mm, even more 

preferably 4 to 8 mm.  The number of the shaker hol es is 

preferably 2 to 9, more preferably 4 to 7.  When th e size 

of the shaker holes is too small or when the number  of 

the holes is small, the shaken-out amount is likely  to be 

too small or the holes are likely to be clogged wit h the 

wheat flour.  On the other hand, when the size of t he 

shaker holes is too large or when the number of the  holes 

is large, a large amount of the wheat flour is shak en out 

of the container in one shaking-out operation, and thus 

the wheat flour is excessively sprinkled onto an ob ject 

or unnecessarily consumed, leading to reduced econo mic 

efficiency, in addition to which the wheat flour is  

likely to scatter and soil the surroundings.  The s haker-

type container used in the present invention prefer ably 

has 2 to 9 shaker holes in the shape of a circle wi th a 

diameter of 2 to 20 mm, more preferably has 4 to 7 shaker 
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holes in the shape of a circle with a diameter of 3  to 12 

mm, even more preferably has 4 to 7 shaker holes in  the 

shape of a circle with a diameter of 4 to 8 mm.  

Alternatively, the shaker-type container used in th e 

present invention preferably has 2 to 9 shaker hole s 

approximately in the shape of a rectangle or anothe r 

polygon with a diagonal length of 2 to 20 mm, more 

preferably has 4 to 7 shaker holes approximately in  the 

shape of a rectangle or another polygon with a diag onal 

length of 3 to 12 mm, even more preferably has 4 to  7 

shaker holes approximately in the shape of a rectan gle or 

another polygon with a diagonal length of 4 to 8 mm . 

[0024] 

 The shaker-type container may further include a 

spooning opening in addition to the one or more sha ker 

holes.  The spooning opening can be used as an open ing 

through which the wheat flour is taken out of the 

container with a measuring spoon, a tea spoon, or t he 

like or through which a relatively large amount of the 

wheat flour is shaken out of the container.  In the  

shaker-type container, the spooning opening is pref erably 

located at a distance from the one or more shaker h oles.  

For example, the shaker holes may be arranged at on e end 

of the top face of the shaker-type container while the 

spooning opening may be provided at a point 90 to 1 80° 

away from the shaker holes in the top face. 
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[0025] 

 The one or more shaker holes and the spooning 

opening of the shaker-type container are preferably  

covered with a lid.  The type of the lid is not 

particularly limited.  A lid easily openable/closab le 

with one hand, such as a sliding lid or flap lid, i s 

preferred.  The lid for the shaker holes is prefera bly a 

single lid capable of opening/closing a plurality o f 

shaker holes together.  The lid for the one or more  

shaker holes and the lid for the spooning opening m ay be 

one shared lid or may be separate, distinct lids.  In 

either case, it is preferable for the lid(s) to be 

configured to avoid simultaneous opening of the one  or 

more shaker holes and the spooning opening.  For ex ample, 

the lid for the one or more shaker holes and the li d for 

the spooning opening are two flap lids openable/clo sable 

independently of each other.  Alternatively, the li d for 

the one or more shaker holes and the lid for the sp ooning 

opening are one shared sliding lid that moves to cl ose at 

least either the shaker holes or the spooning openi ng. 

[0026] 

 It is preferable that, when the packaged wheat flo ur 

of the present invention is shaken out of the conta iner 

by performing once the shaking-out operation of dir ecting 

the opening portion of the container vertically dow nward, 

the wheat flour can be shaken out in an amount suit able 
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for flouring an ingredient such as meat or fish.  T he 

suitable amount is, for example, about 0.5 g to 2 g , 

preferably about 0.8 to 1.4 g.  It is also preferab le 

that, when the packaged wheat flour of the present 

invention is shaken out of the container toward a t arget 

point on a plane located 10 cm downward by performi ng the 

above shaking-out operation once, the wheat flour c an be 

distributed over a suitable extent of area for flou ring 

an ingredient such as meat or fish.  The area is, f or 

example, a limited area extending to a maximum widt h of 

about 8 to 25 cm, preferably to a maximum width of about 

10 cm to 20 cm, with the target point defined as th e 

center of the area.  If it is desired to shake a la rger 

amount of the wheat flour out of the container or 

distribute the wheat flour over a broader area, the  above 

shaking-out operation may be repeated or may be per formed 

more vigorously. 

 

[Examples] 

[0027] 

 Next, examples will be given to describe the prese nt 

invention in more detail.  It should be noted that the 

present invention is not limited only to the exampl es 

given below. 

[0028] 

 Production Examples 1 to 10: Packaged wheat flours  
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 1 kg of commercially-available wheat flour (soft 

wheat flour, "Flour", manufactured by Nisshin Flour  

Milling Inc. and having a mean particle diameter of  54 

µm) was put in a container and stirred with a hand m ixer 

while adding water from a spray, which was followed  by 

drying in a thermostatic chamber.  Wheat flours hav ing 

angles of repose shown in Table 1 were produced by 

varying the conditions such as the amount of added water, 

the temperature during stirring, and the drying tim e.  

The respective mean particle diameters of the obtai ned 

wheat flours ranged from about 50 to 190 µm.  The mean 

particle diameters were mean volume diameters (MV) based 

on particle diameters measured by laser diffraction -

scattering method using Microtrac MT3000II (NIKKISO  CO., 

LTD.).  A cylindrical container with a diameter of 50 mm 

and a height of 120 mm was packed with 100 g of eac h 

wheat flour, and then a circular plastic plate havi ng a 

diameter of 50 mm and a thickness of 0.2 mm and hav ing 

five shaker holes of 5 mm diameter was fitted to th e top 

of the container.  In this way, shaker-packaged whe at 

flours were produced. 

[0029] 

 Production Examples 11 to 13: Packaged wheat flour s 

 An amount of 1 kg of a raw material wheat flour 

(soft wheat flour, "Flour", manufactured by Nisshin  Flour 

Milling Inc. and having a mean particle diameter of  54 
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µm) was put in a container and stirred with a hand m ixer 

while adding water from a spray, which was followed  by 

drying in a thermostatic chamber.  In this way, whe at 

flour having an angle of repose of 35.2 degrees was  

produced.  This wheat flour was mixed with raw mate rial 

wheat flour (angle of repose: 56.3 degrees) as 

appropriate to produce wheat flours having angles o f 

repose shown in Table 1.  Shaker-packaged wheat flo urs 

were produced using these wheat flours in the same manner 

as in Production Examples 1 to 10. 

[0030] 

 Test Example 1: Measurement of shaken-out amount a nd 

scattering distance 

 Each of the packaged wheat flours of Production 

Examples 1 to 13 was shaken out onto a smooth, flat  

surface placed horizontally.  The shaking-out was d one at 

a height of 10 cm directly above a mark provided at  the 

center of the flat surface by performing once the 

operation of directing the opening portion of the 

container vertically downward toward the mark.  The  

amount of the wheat flour shaken out was measured a s the 

shaken-out amount.  The area over which the shaken- out 

wheat flour was distributed was defined, the length s of 

straight lines each extending from a point on one o uter 

edge of the area to another edge through the mark w ere 

measured, and the maximum of the lengths was employ ed as 
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the scattering distance.  The measurement was condu cted 

10 times for each wheat flour, and the average valu es of 

the shaken-out amount and scattering distance were 

determined and evaluated by three ratings, A, B, an d C 

according to the criteria listed below.  In additio n, the 

uniformity of distribution of the shaken-out wheat flour 

was evaluated.  For the distribution uniformity, th e 

wheat flour shaken out of the container by the same  

operation as above was visually observed, and the 

distribution of the shaken-out wheat flour was eval uated 

by four ratings, A, B, C, and D according to the cr iteria 

listed below.  The evaluation was performed three t imes.  

When the same score was obtained twice or more, the  score 

was adopted as an evaluation result for the distrib ution 

uniformity.  When all the three times of evaluation  

yielded different scores, the distribution uniformi ty was 

determined to be unevaluable. 

Shaken-out amount: 

 A 0.8 to 1.4 g 

 B 0.5 or more and less than 0.8 or more than 1.4 g  

and 2 g or less 

 C less than 0.5 g or more than 2 g 

Scattering distance: 

 A 10 to 20 cm 

 B 8 cm or more and less than 10 cm or more than 20  

cm and 25 cm or less 
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 C less than 8 cm and more than 25 cm 

Distribution uniformity: 

 A Substantially uniform and almost no unevenness. 

 B Slightly uneven. 

 C Significantly uneven. 

 D Significantly uneven, and there are some portion s 

where the wheat flour is not at all distributed or 

distributed in lumps. 

[0031] 

 The results are shown in Table 1.  A result obtain ed 

for commercially-available wheat flour ("Flour" 

manufactured by Nisshin Flour Milling Inc.) is show n as a 

reference example. 

[0032] 

[Table 1] 

 Production Examples 
Reference 
Example 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

Angle of 
repose 

(degrees) 
24.1 25.3 35.2 36.6 40.1 46.1 48.0 49.2 50.4 53.8 44.2 50.9 54.2 56.3 

Shaken-
out amount 

(g) 

3.6 
(C) 

2.0 
(B) 

1.7 
(B) 

1.5 
(B) 

1.2 
(A) 

1.0 
(A) 

0.9 
(A) 

0.8 
(A) 

0.7 
(B) 

0.6 
(B) 

0.7 
(B) 

0.5 
(B) 

0.3 
(C) 

0 
(C) 

Scattering 
distance 

(cm) 

25.4 
(C) 

19.7 
(A) 

14.6 
(A) 

13.9 
(A) 

14.0 
(A) 

12.7 
(A) 

11.8 
(A) 

11.9 
(A) 

11.5 
(A) 

10.8 
(A) 

12.2 
(A) 

10.6 
(A) 

7.2 
(C) 

0 
(C) 

Distribution 
uniformity 

C B A A A A A A A B A B B D 

 

[0033] 
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 For the cases of using wheat flour by shaking out it 

of a container, it was found, as shown in Table 1, that 

when the angle of repose of the wheat flour becomes  small, 

the shaken-out amount becomes large, the wheat flou r 

scatters more easily, and the uniformity of distrib ution 

of the shaken-out wheat flour is reduced.  It was a lso 

found that when the angle of repose of the wheat fl our 

becomes larger, the shaken-out amount and the scatt ering 

distance becomes small, the shaker holes are more l ikely 

to be clogged, and thus it becomes difficult to sha ke out 

the wheat flour.  The result of this test revealed that 

the angle of repose of wheat flour is preferably ab out 25 

to 54 degrees in order that the wheat flour may, wi thout 

clogging shaker holes, be shaken out of a container  in a 

suitable amount over a suitable extent of area to f lour a 

typical foodstuff.  For the packaged wheat flours h aving 

such an angle of repose (Production Examples 2 to 1 2), 

the shaken-out amount and the scattering distance f ell 

within the suitable range and did not vary much bet ween 

shaking-out operations.  Furthermore, even repeated  

shaking-out operations did not cause the holes to b e 

clogged, which means that high ease of handling was  

achieved.  In Production Example 1 where the wheat flour 

had an angle of repose of less than 25 degrees, a l arge 

amount of the wheat flour was shaken out by one sha king-

out operation, the scattering distance was large, a nd the 
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distribution was not uniform.  In Production Exampl e 13 

where the wheat flour had an angle of repose of mor e than 

54 degrees, only a small amount of the wheat flour was 

shaken out by one shaking-out operation.  In the ca se of 

the commercially-available wheat flour having the l argest 

angle of repose, which was about 56.3 degrees, amon g all 

the samples, the holes were clogged at the first sh aking-

out operation, and any fraction of the wheat flour was 

not shaken out of the container. 

[0034] 

 Test Example 2: Examination on shaker-type contain er 

 Shaker-packaged wheat flours were produced 

(Production Examples 14 to 26) in the same manner a s in 

Production Example 6, except for varying the size o f the 

shaker holes of the shaker-type container as shown in 

Table 2.  The packaged wheat flours were evaluated for 

the shaken-out amount, scattering distance, and 

distribution uniformity in the same manner as in Te st 

Example 1.  The results are shown in Table 2.  The result 

for Production Example 6 is also shown again in Tab le 2. 

[0035] 

[Table 2] 
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 Production Examples 

 14 15 16 17 18 19 20 21 22 23 6 24 25 26 

Angle of repose 
(degrees) 

46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 46.1 

Diameter of 
shaker holes 

(mm) 
1.5 2 3 4 12 20 21 5 5 5 5 5 5 5 

Number of 
shaker holes 

5 5 5 5 5 5 5 1 2 4 5 7 9 10 

Shaken-out 
amount (g) 

0.3 
(C) 

0.7 
(B) 

0.8 
(A) 

0.8 
(A) 

1.4 
(A) 

2.0 
(B) 

2.2 
(C) 

0.5 
(B) 

0.7 
(B) 

0.9 
(A) 

1.0 
(A) 

1.4 
(A) 

1.7 
(B) 

2.0 
(B) 

Shaken-out area 
(cm) 

8.5 
(B) 

12.1 
(A) 

13.0 
(A) 

14.1 
(A) 

16.3 
(A) 

19.8 
(A) 

25.2 
(C) 

9.3 
(B) 

10.3 
(A) 

11.8 
(A) 

12.7 
(A) 

15.7 
(A) 

18.4 
(A) 

19.7 
(A) 

Distribution 
uniformity 

B A A A A B B A A A A A A B 

 

[0036] 

 As shown in Table 2, the shaken-out amount and 

scattering distance of the wheat flours were succes sfully 

adjusted to the suitable ranges by appropriately se tting 

the size and number of the shaker holes. 
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Claims 

 

[Claim 1] 

 A packaged wheat flour, comprising a wheat flour 

packed in a shaker-type container having one or mor e 

shaker holes having a maximum width of 2 to 20 mm, the 

wheat flour having an angle of repose of 25 to 54 d egrees. 

[Claim 2] 

 The packaged wheat flour according to claim 1, 

wherein the shaker-type container has 2 to 9 shaker  holes. 

[Claim 3] 

 The packaged wheat flour according to claim 1 or 2 , 

wherein the wheat flour is a granulated wheat flour  or a 

mixture of a granulated wheat flour and a non-granu lated 

wheat flour. 

[Claim 4] 

 The packaged wheat flour according to any one of 

claims 1 to 3, wherein the angle of repose of the w heat 

flour is 40 to 51 degrees. 

[Claim 5] 

 The packaged wheat flour according to any one of 

claims 1 to 4, wherein the wheat flour is a soft wh eat 

flour. 

[Claim 6] 
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 The packaged wheat flour according to any one of 

claims 1 to 5, wherein the wheat flour has a mean 

particle diameter of 40 to 200 µm. 

[Claim 7] 

 A method of applying a wheat flour, comprising 

shaking out a wheat flour through shaker holes to a pply 

the wheat flour to an object, wherein the wheat flo ur is 

packed in a shaker-type container having 2 to 9 sha ker 

holes having a maximum width of 2 to 20 mm, and the  wheat 

flour has an angle of repose of 25 to 54 degrees. 

[Claim 8] 

 A method of suppressing scattering and formation o f 

lumps of a wheat flour, comprising shaking out a wh eat 

flour through shaker holes to apply the wheat flour  to an 

object, wherein the wheat flour is packed in a shak er-

type container having 2 to 9 shaker holes having a 

maximum width of 2 to 20 mm, and the wheat flour ha s an 

angle of repose of 25 to 54 degrees. 

[Claim 9] 

 The method according to claim 7 or 8, wherein the 

wheat flour is a granulated wheat flour or a mixtur e of a 

granulated wheat flour and a non-granulated wheat f lour. 

[Claim 10] 

 The method according to any one of claims 7 to 9, 

wherein the wheat flour is a soft wheat flour. 

[Claim 11] 
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 The method according to any one of claims 7 to 10,  

wherein the wheat flour has a mean particle diamete r of 

40 to 200 µm. 


