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ABSTRACT QF THE DISCLOSURE
Disclosed is an agent for improving dough for bread and
doughnute which comprigses an alginic acld ester, The bread and
doughnuts madebyusing the dough improving agent arenot crushed,
5 Dbent or broken when sliced or cut by & machine in their fresh

state still containing heat and water vapor after baking or
frying.
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AGENT FOR IMPROVING DOUGH FOR BREAD AND DOUGENUTS

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to bread and doughnuts, It also
relates to an agent for improving dough therefor. More
particularly, it relates to kbread and doughnuts which-are not
crushed, bent or broken after baking or £ryving, or when sliced
or cut by a machine in their fresh state still containing heat
andwatervaporafterbakingor frying, orwhenpackedinawrapping
material, such as vinyl, or when used for making sandwiches,
atc., but remain soft and elastic, have a high ability to retain
shape and give a pleasant mouthfeel, and it relates to an agent
for preparing an improved dough for such bread and doughnuts.

2., Description of the Related Art

Bread or doughnuts which are fresh after haking or frying
have protein and starch tissues yet to be completely solidified
and contain a large amount of water vapor. Therefore, it is
bent and broken after baking or frying in the event, above all,
that they are made of soft dough.

If they are sliced, cut or otherwise worked on by a machine
withouthavingheat removedsatisfactorilyafterbakingor frying,
they are crushed, or bent and breken in their cut sectidn,
Therefore, they have an extremely low commercial value if they
are sliced or cut within a short time after baking or frying.
A large loss occurs particularly to bread for sandwiches having

its crust cut away, and bread fresh fromthe oven has an extremely
low commercial value since 1t i3 crushed easily when used for
making sandwiches, Accordingly, it is essential to allow bread
to stand for a sufficiently long time te cool before it 1s sliced
or cut by & machine, but it results in an undesirably
timemcansuming Process.

Bread giving a soft and glutinous mouthfeel has recently
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come to be strongly liked, Such bread contains a large amount
of gelatinized starch in its dough, since it is made by adding
a mixture of flour and hot water and starch. Therefore, it is
very often the case that dough is so soft as to be deformed to
lose shape easily, and that bread tends tobe drushed, or deformed
in 1ts cut section, even if it may be sliced or cut after having
its heat removed satisfactorily. Accordingly, there has been
an uwndesirable tendency toward a large logs of products and a
reduction ¢of their commercial value.

Anumber of methods have been proposad for preventing bread
from breaking down easily. They Iinclude the addition of c¢ane
gugar fatty acid estexr, amylase and protease (JP-A~-5-~-168394),
the addition of 0.3 to 5% by welght of wheat protelin to wheat
flour (JP~A-11-42044), theadditionofawheyproteinconcentrate
and calcium (JP-A-2002-119196) and the use of classified soft
flour having an average grain diameter not exceeding 20 microns
(JP=-A=-2000~-157148). Themethodemployingenzymeshasg, however,
failed to produce satisfactory results depending conditions of
bread making, and the methods ¢f adding proteins have often
resulted in bread which 1s too strong againsf a pulling force
to give a pleasant mouthfeel. ' The application of any proposed
method to soft bread ¢f the type which has recently come to bhe
liked has not proven successful in preventing bread from being

bant or broken with the passage of time and making an improved
product which can be sliced soon after baking.

SUMMARY OF THE INVENTION

Under these circumstanges, it is an object of this
invention to provide an agent for preparing improved dough for
making bread or doughnuts which are not crushed, bent or broken
after baking or frying, but remain soft and elastic, have a high
ability to retain shape and give a pleasant mouthfeel.

It is another object of this invention to provide an agent
for preparing improved dough for making bread or doughnuts which
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are not crushed, bent or broken when sliced or cut by a machine
in their fresh state still containing heat and water vapor after
baking or frying, or when packed in a wrapping material, such
as vinyl, or when used for making sandwiches, etc., but remain
soft and elastic, have 2 high ability to retain shape and give
a pleasant mouthfesl.

It is still another object of this invention to provide
bread and doughnuts of high mechanical registance and shape
retaining ablility. The mechanical resistance cf bread means
its property ¢f unlikely to break by deformation or bending when
it is sliced or cut by a machine.

As a result of our research efforts, the inventors of this
invention, have found that the above objects are attained by
using an alginic acid ester in bread and doughnuts.

Accordingtooneaspectofthislinvention, therefore, there
is provided an agent £for improving dough £or bread and doughnuts
which comprises an alginic acid ester. The agent of this
invention may further contain one or more constituents selected
from among polysaccharides, saccharides, fibers, starches,
proteins, dalry products, c¢alcium-containing agents, pH
adjustors, emulslfiers, enzymes and other foodstuffs,

According to another aspect of this invention, there is
provided a method of making bread or doughnuts which comprises
addingthe agent for improvingdoughas def inedabove. Themethod
of thisg inventionmakes it possible to produce bread or doughnuts
which not easily bent or broken, but have an improved shape
rataining ability and give an improved mouthfeel. The method
of this invention also makes it possible to produce bread or
douvghnuts which are sufficiently high in mechanical resistance
to withstand slicing or cutting within 120 minutes after baking
or frying. Accordingto still another aspect of this invention,
therefore, thereisprovided amethodofmakingbreador doughnuts
which comprises baking or £rying dough containing the agent as
defined above and slicing or cutting the baked or fried product
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within 120 minutes after baking or frying.

dceording to a further aspect of this inventicon, there

is provided bread or doughnuts made by any method according to
this invention as definead above. The bread or doughnuts of this

inventionpreferably containsanalginic acidester in the amount
of at least 0.01%, more preferakbly 0.0]1 to 50.0% and still more
preferably 0.10 to 10.0% by welght relative to wheat flour.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 isan illustration of bread samples made and tested

under the conditions as stated in Example 1.

Fig. 2 isan illustration of bread samples made and tested
under the conditions as stated in Example 2.

Fig. 3 1s an illustration of bread samples made and tésied
under the conditions as stated in Example 3,

DETAILED DESCRIPTION OF THE INVENTION

The agent for improving dough according to this invention
and a method of using it will now be described in detall., BEvery
pair of values before and after "to" used herein for indicating
a particular range indicate the range including the both snds
figure as the lower and upper limits, regpectively.

The agent for improving dough according to this invention
contains an alginic acid ester as its essential constituent.

The termalginicacidester asherein ugsedmeans a compound having
a structure formed by transforming at least a part of carboxyl
groups constituting alginic acid Iinto an ester. It is not
specifically limited in the degree of esterification. A
preferred example of alginic aclid ester is propyleng glycol
alginate. |

The algini¢ a¢id ester which can be used for the purpose
of this invention is not specifically limited in its average

molecular welight or meolecular weight distribution, but
preferably has a viscosity of 1.0 to 1000.0 mPas and more
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preferably of 3.0 to 600.0 mPa:s ag measured in a 1% solution

at 20°C by a B type viscometer. The alginic¢ acid ester is not
specificallylimitedinits rawmaterial ormethodof preparaticen.

Therefore, the alginic acid which can be used for the purpose
5 of this invention may be a natural or synthesized product,

An alginic acid ester is easy to obtain if alginic acid

18 esterified by a known method. High-molecular algini¢ acid

is abundant among the c¢ells of brown algae. Thereforse,
high-molecular alginic acid can be obtained by washing brown

10 algae with e.g. dilute sulfuric acld, extracting in a solution
of sodium carbonate and precipitatingwith sulfuric¢acid. Such
high-molecular alginic acid can be easily lowered in molecular
welght by any known method, for example, by causing an enzfyme

to act upon high-molecular alginic acid, reacting it with an

15 oxidizing and reducing agent, etc., or decomposition under heat
or pressure. The resulting alginic acid can be subjected a

customary process of esterification to ¢give an algini¢ acid
aster.

The alginic acid which can be used for the purpose of this

20 invention is not specifically limited in the proportions of
B-D--mannuronic acld and a-L=-gluronic acid or the order of their
arrangement.. Therefore, it 1s possible to use cne having all

of a block consisting solely of f-D-mannuronic acid, a block

consisting solely ¢f a~-L-gluronie acid and a block of their
25 mizxture, or one having one or two of those kinds of blocks,

The agent of this invention may comprise one or more kinds
of alginlec acid esters. The algini¢ acld ester may have a
functional group or & ¢rosslinked structure €to the extent not
hindering any effect expected from the ester. |
30 The agaent of this invention containing an alginie acid
ester may contaln any amocunt of any other constituent to the
extentnot seriouslvhinderingany effect expected fromthe ester.
It may contain, for example, one or more ¢f polysaccharides,
saccharides, fibers, starches, proteins, dairy products,
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calcium~containing agents, pH adjustors, emulsifiers, enzymes
and other foodstuffs.

As polysaccharides a wide range of natural gums and
processedproducts thercof maybe suitablyused in the inventlon.
Preferred examples thereof include alginic acld, alginates,
hyaluronic acid, cassia gum, carrageenan, mannan, pectin,
pullulan, locustbean gum, xanthane gum, gquar gum, agar, curdlan,
tamarind gum, gum arabic, g'um tragacanth, furcellaran, gellan
gqum, psyllium gum, karaya gum, chitin and chitosan.

Preferred examples of the saccharides 1include
monosacchrides such as grape or fruit sugar, disaccharides such
ag cane, milk or malt sugar, sugar alcohols such as maltitol
or sorbitol, oligosaccharides, hydrolyzed products ¢f starch
and isomerized sugars.

Preferraed examples of the fibers include soybean food
fibers {bean-curd waste), celluloses, microcrystalline
celluloses, methyl cellulose and carboxymethyl cellulose.
Soybean food fibers are preferably added as dry bean-curd waste.

The starches which may be contained in the agent of this
invention include a wide range of starches o©r chemically
processed starches which are usually employed in <food.
Preferred examples are waxy coxn starch, potato starch, tapioc:é
starch, wheat starch and chemically proéessed starches obtained
by e.g. organic acid esterification, phosphoric acid

crosslinking, etherification, conversicon to o-starzches or
hydrolysls.

As proteins, a wide range of proteins which are usually
employed in food can be used in this prevention. Preferred
examples are animal and vegetable proteins such as soybean
protein, wheat gluten, egg albumen and gelatin,

The dairy products sultably used in this prevention are
milk and associated products, ags well as partially refined or
processed products thereof. Preferred examples thereof are

skim milk, whev protein, casein and sodium caseinate,
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The caleium-containing agents suitably used in this

$nvention include a wide range of natural calcium and burned

or processed products thereof. Preferred examples are burned
calcium, calciumchloride, calciumcarbonate, calclumhydroxide
and calcium phosphate.

The pH adjustors suitably used in the invention include
a wide range of alkaline organic or inorganic acid salts and
acids which are often used 1in food processing. Preferred
examplesofthealkalinesaltsare carbonates , phogphates, sodium
citrate, sodium acetate, sodium ascorbate, sodium lactate and
sodium sulfate,

Preferred examples of the aclds are acstic, citric,
gluconic, sucelinic, tartarie, fumaric and ascorbic acids.

The emulsifiers which may be contained in the agent of
this invention include a wide range of natural and synthetic
emulsifiers which are ¢often used in food processiﬁg.‘ Preferred
examples are lecithin, enzyme~treated lecithin, sorbitan fatty
acid ester, ¢cane sugar fatty acid ester, glycexride fatty acild
aster, calcium stearoyl lactate and sodium stearoyl lactate.

The enzgymes suitably used in the invention include a wide
range of enzymes which are often used in food processing.
Preferred examples are amylases, proteases and
oxidation—reduction snzymes.

In addition t¢ the substances above mentioned, the agent
of this invention may further contain food stuff covering all
kinds of substances that can generally be used with food,
including salt, spice, perfume, coloring matter, sweeteners,
and souring and flavoring agents,

The agent of this invention c¢containing an algini¢ acid
ester may contain any amount of any other constituent to the
extent not seriouslyhinderinganyeffect expected fromtheester.
It is, however, preferable for a still more effective agent to
contalin at least 0.01% ¢of alginic acld ester, more preferably
at least 1% and still more preferably 5 te 100% by welght when
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the amount of the whole agent is expressed as 100% by weight,
Besides alginic acid ester, the agent preferably contains sugar
alochol, fibers, a calcium-containing agent, saccharides,
proteina and dairy' products among other constituents.

More specifically, the agent p:eferably contains sorbitol
as sugaralcohol, calciumcarbonateasacal¢ium-containingagent
and dry bean-curd waste as fibers, when containing the alginic
acid ester in the amount of 0.01 to 50%, more preferably 10 to
30% and still more preferably 20% by weight. The proportion
of sorbitol is preferably from 1 t¢o 90%, more preferably from
20 to 40% and still more preferably 30% by welght for the agent
containing 20% by weight of alginic acid ester. The proportion
of calcium carbonate is preferably froml to 90%, more preferably
from 10 to 30% and still more preferably 20% by weight. The
proportion of dry bean-curd waste is preferably from 1 to 90%,
more preferably from 20 to 40% and still more preferably 30%
by weight.

Still more specifically, the agent preferably contains
sorbitol as sugar alcohol, <¢caleium carbonate as a
calejium-containing agent and dry bean~qurdwaste as £ibers, when
containing the alginic acid ester in the amount of 0.01 to 50%,
more preferahly S to 25% and still more preferably 15% by weight.
The proportion of sorbitol is preferably from 1 to 90%, more
preferably from 45 to 65% and still more preferably 55% by welght
for the agent containing 13% by welight of algini¢ a¢id ester.
The proportion of calcium carbonate is preferably from 1 te 90%,
more preferably from 1 to 20% and still more preferably 10% by
weight., The proportion of dry bean-curd waste is preferably
from 1 to 90%, more preferably from 10 to 30% and still more
preferably 20% by weight,

Still more specifically, the agent preferably contains
maltitol as sugar alcehol, sodium caselnate asg a dairy product
and calcium carbonate as a calclum~containing agent, whan
containing the alginic acld ester in the amount of 0.01 to 50%,
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more preferably 10 to 30% and stillmore preferably 20% by weight,
The proportion of maltitol is preferably from 1 to 90%, more
preferably from 20 to 40% and still more preferably 30% by weight
for the agent containing 20% by welght of alginic acid ester.
The proportion of sodium caseinate is preferably from 1 to 90%,
more preferably from 20 to 40% and still more preferably 30%
by weight. The proportion of calclium ¢arbonate is preferably

from 1 to 90%, more preferably from 10 to 30% and still more
preferably 20% by weight.

Still more specifically, the agent preferably contalns
maltitol as sugar aleohol, egg albumen as protein and calcium
carbonate as a calcium-gontaining agent, when contailning the
alginic acid ester in the amount of 0,01 to 50%, more preferably
10 to 30% and stillmorepreferably 20%¥bywelight. Theproportion
of maltitol is preferably from 1 to 90%, more preferably from
20 to 40% and 2till more preferably 30% by welght for the agent
containing 20% by weight of alginic acid ester. The proportion
of egg albumen is preferably from 1l to 90%, more preferably from
20 tod0%andstillmorepreferably 30%bywelght. Theproportion
of calcium carbonate is preferably froml to 90%, more preferably
from 10 to 30% and still more preferably 20% by weight.

The agent of thils invention can he used by mixing with
foodstuffs, It can effectively be used in, for example, food
cénsisting mainly of wheat flour. The wheat flour may bhe any

of soft, mediumandhard flourmade fromoxrdinarywheatandusually
in use.

The agent of this invention is preferably used for bread

and doughnuts., It can be used for various kinds of bread
includingbread typically foxr toast, cooked bread, Chinese buns,
hard-baked bread, sweet buns, steamed bunsg, muffins and bagels,
andvarious kinds of yeast-leaveneddoughnuts as doughnuts. The
bread typically for toast includes square bread, roaf-shaped
bread, coupe, butter rolls, hamburger buns and bread used for
making crumb.
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The agent of this inventlon may be used by adding to a
mixture of foodstuffs in an ordinary process for making bread
or doughnuts. While there isno special timing forits addition,
it is usually added when the other foodstuffs are mixed.

Bread and doughnuts may be made by employing various Rinds
of materials which are ugually employed for making bread, etc.,
including yeasty food such as yeast, an ammonium salt, a calcium
salt, an oxidizing agent, a reducing agent and a surface actlve
agent, saccharides such as ligquid sugar and starch, salt, oils
and fats such as butter, shortening and lard, eggs, and daliry
products such as milk, condensed milk and raw cream, The dgent
of this invention may be added to, for example, flour, egys,
salt, yeast or water in its powdery form, or as a mixture with
water. |

The agent o0f this Invention is preferably employed in such
an amount that the proportion of alginic acld ester may be at
least 0.01%, more preferably from 0.01 to 50.0% and still more
preferably from 0.10 to 10.0% by weight relative to flour.

Any of known methods including straight, internal leaven,
liguid leaven and hot water kneading methods, or even a
combination thereof can be used for making bread. For further
details ofmethods, referencemayvbenade to the laterdescription
of Examples.

The bread and doughnuts made by using the agent of tl'iis
invention are characterized by their registance to crushing,
bending or breaking after baking or frying. They are not easily
deformed, bent or broken even 1lf they are sliced or cut when
they are still fresh after baking or frying. They resist
deformation or breaking effectively even if they are sliced ox
cut within 120 minutes after baking or frying, or even within
60 minutas thereaftaer. Moreover, they remain s¢ft and elastic
and retain shape excellently for a long time after slicing or
cutting. Thus, thedough improvingagent of thisinventionmakes
it possible to realize a great reduction in the time and cost

10
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as required for making bread and doughnuts, insofar as the bread
and doughnuts made by using it can be sliced or cut within a
short time after baking or frying.

The bread and doughnuts made by using the agent of this
inventionarealsoc improved inmouthfeel, Theygiveapleasantly
soft and melting mouthfeel which is liked by ¢onsumers. The
agent makes it possible to produce various kinds of bread and
doughnuts giving a different mouthfeel, if its amount is
appropriately varied. '

The invention will now be described more specifically by
reference to several Examples., The following description of
the Examples 1s, howeirer, not intended for limiting the scope
¢f this invention, but alterations including cnes covering
materials, procedures, proportions and coperation may be made
without departing from the scope ¢of this invention. |
Preparation:

Agent 1 ¢f this invention was an alginiec acid ester
(Duckroyd of Kibun Food Chemifa Co., Ltd.) having a viscosity

of 10 to 20 mPa-s as measured by a B type viscometer

Agent 2 of this invention was a mixture obtained by mixing
in powder form 20% by weight of the above ester (of Kibun), 30%
by weight of sorbkitol, 30% by weight of dry bean-curd waste
(Soyameal of Kibun Food Chemifa Co., Ltd.) and 20% by weight
of calcium carbonate.

Agent 3 of this invention was g mixture obtained by mixing
in powder form 15% by weight of the above ester (of Kibun), 55%
by weight of soxbitel, 20% by weight of dry bean-c¢urd waste
(Soyameal ¢f Kibun Food Chemifa Co., Ltd.) and 10% by weight
of caleium carbonate,

Agent 4 of this invention was a mixture obtained by mixing

in powder form 20% by weight of the above ester (of Kibun), 30%
hy weight of maltitol, 30% by weilght of sedium caseinate and
20% by weight of calcium carhonate.

Agent 5 of this invention was a mixture obtained by mixing

11
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in powder form 20% by welght ¢f the above ester {(0of Ribun), 30%
by weight of maltitol, 30% by weight of egg albumen and 20% by
welght of calcium carbonate.

EXAMPLE 1

3 Samples of bread {for toast) weremade by a straight mathod
using a flour mixture giving a soft baked body.

Table 1 . (Bakers %)

, Control Tost Tast
Materlals - sample sample 2 | sampla 3 |
Hard flour 50.0 50.0 500 | §0.0
Flour mixture
(Yudans) - | | -
Hot water . 250 250 25.0
Hard flour 50.0
‘ Sugar 50 ' :
Salt } 2.0 . 20 |
| Yaasty food 0. 0. A :
Othar Y 1 1 ° >
materials |
Shortening 540 5.0 °0 | bB.o
Dry yeast 1.5 ‘ 15
Dough improving agent 1 - 0.2 . -

Dough improving agent 2 - - 1.0 i 0

10 Hard flour as shown in Table 1 was mixed with hoet water

for two minutes at a low speed and for another two minuteg at
a high speed and the mixture was left to stand in a refrigerator

12
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overnight to prepare a flour mixture. The mixture was allowed

£to return to 25°C, the other materials except shortening were
mixed with the flour mixture for two minutes at & low speed and
for six minutes at a medium speed, and thereafter shortening
was added to it and mixed together for three minutes at a low

speed, for six minutes at a medium speed and for two minutes

at ahigh speed. Akneadingtemperaturewas28°C., Theresulting

mixture was left to stand for a £floor time of 40 minutes at 30°C,
was degassed, was divided and was left to stand for a bench time

of 25 minutes at room temperature, It was put in amold , allowad
tounderge 60 minutes of final proofingat 38° (in abreadprover)

and baked at 210° for 35 minutes to make bread,
The baked bread was left to stand for 60 minutes., It still

contained heat and water vapor. Then, breadwas ¢ut into slices
each having a thickness of about 1.3 ¢m. Each bread as sliced
showed the state as shown In Fig. 1B. Each sample was evaluated
in four grades &s explained below, and the results are shown
in Table 2.
©®: No warping was observed.
Q: Hardly any warping was obsarved.
A: Some warping was observed.
X: Serious warping was observed.
Noneof Test Samples ] to3wasundesirablywarpedbyslicing,
while Control Sample was warped,
| Each sliced sample was wrapped in a vinyl sheet and left
to stand for a total of one day after baking. Then, zach sample
represented the state as shown in Fig, 1C. Each sample was
evaluated in four grades as explained below, and the results
are shown in Table 2.
@: No breakdown was observed.
O: Hardly any breakdown was chgerved.

A: Some breakdown wasg observed,

x: Serious breakdown was observed.
None of Test Bamples 1 to 3 was undesirably broken down,

13
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while Control Sample was warpad greatly and broken down. All
of the Test Samples 1 to 3 that had been left for one day were
found not to have any substantizl difference from bread made
from the sanme materials as Control Sample and sliced after it
had been left for one day after baking (Fig. 1A). Thus, 1t was
confirmed ﬁhat the dough improving agent of this invention can
provide bread with high shape retention and mechanical'
registance.

'Each sample was evaiuated for its soft feel and Lts property
of melting in the mouth four hours after baking. It was graded
by @ight panelistsona scale of within +3 to -3 points as compared
with zere point given to Control Sampla not containing any dough
improving agent and the average grading was as shown in Table
2. As a result, it was found that the agent of this invention
¢can provide bread with improved soft feel and melting property
in the mouth, and that the agent 2 was particularly effective.

Table 2

|

Warping - Breakdown Warplng — Breakdown

(immediately after

slicing) (one day after slicing) | the mouth

 Control |
| sample . , 0.00 0.00

Test

sample 1 0.38 0.50

-...-.ﬂ

Test ‘ |

gample 2 1.25 . 0.75

Test |

sample 3 150 { 0.3

EXAMPLE 2
Samples of bread (for toast) were made by a straight method
using dough prepared by replacing a part of wheat flour with

14
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starch and giving a soft baked body.

Table 3 |
| '—""—""T""_""""‘"'_
Materi gampls | sample 4 | smple
Matel Hrd flr 60.0 E 90.0 80.0
P : S Y —
_, - . . t \ 5.‘ -
Salt el 2.0 2.0

{(Bakers %)

WW‘M"W

;1 Dough improving agent 1 -
i ——— e
Dough improving agent2 | - |

10

L—m—_—-—_-u———n—a—m—-——————__&-—*

Skim milk t :
U S R S
Yeasty food * 0.1 . 0.1 |
l Shortening 5.0 5.0 |
Dry yeast - i 1.8 ] 1.5

+M“_T

| | i | t
| 2.0 2.0

i J |
‘ Watear 85.0 65.0 | :

Test
gample 6

g0.0

_—“'-F

100 |

—p————— vl

5.0

2.0 1,

The materials shown in Table 3, except shorténing, were
mixed together for twominutes at a low speed and for sixminutes
at amediumspeed, andthereafter theirmixture and the shortening
were mixed together for three minutes at a low zpeed, for s5ix
minutes at a medium speed and for two minutes at a high speed.

A kneading temperature was 28°C. The resultingmixture was left

to stand for a floor time of 40 minutes at 30°C, was degaased,
was divided and was left to stand for a bench time of 25 minutes

at room temperature. It was put in a mold, allowed Lo undergo
60 minutes of final proofing at 38°C (in a bread prover) and

1
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baked at 210°C for 35 minutes to make bread.

Each sample as obtained was tested and evaluated in
accordance with the same conditions and standards as in Example
1. The results were as shown in Tabhle 4, Fig. 232 shows the
state of the bread slice made from the same materials as Contyrol
Sample and sliced after it had been left to stand overnight after
baking, Fig. 2B shows each sample as sliced 60 minutes after
baking, and Fig. 2C shows sach sample as left to stand for one
day after slicing.

As is obvious from Table 4 and Fig. 2, the bread made by
using the dough improving agent of this inventilon did not have
any undesirable warping, but was outstanding in shape retention
andmechanical resistance, even if it hadbeen slicedwhile still
containing heat and water vapor, as in the case of Example 1.
It was also confirmed that the dough improving agent of this
invention ¢an give bread of an improved mouthfeel,.

Table 4

Warping ~ Braakdown
(immedlately after
glicing)

Warping ~ Breakdown

Malting In
(one day after slicing)

Soft faal tha mouth

l

EXAMFLE 3

Bread having a soft baked body was made as in the case
of Example 2, and thinly sliced for sandwiches.

16
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(Bakere %)

Matorials Tast sample 7

Control sample

Hard flour 80.0

 Starch 10.0 10.0

Skim milk | 2.0

Matarials
Shortenln - ' | . ) 5.0
o — _ ‘J . . i
N —— —
ugh l! agen , \ I A

The materials shown in Table 5, except shorteniﬁg, Wera
mixed together for twominutes at a low speed and for six minutes
at amediumspeed, and thereafter theirmixture and the shortening
were mixed together for three minutes at a low speed, for six
minutes at a medium speed and for two minutes at a high speed.

A kneading temperature was 28°C., The resultingmixture was laft

to stand for a floor time of 40 minutes at 30°C, degassed, divided
andleft to stand for abenchtime of 25minutes at room temperature.

It was put in & mold, allowed to undergo 60 minutes of final

proofing at 38°C (in a bread prover) and baked at 210°C for 35
minutes to make bread.

The baked bread was left to stand for 60 minutes. Then,
bread was cut into slices each having a thickness of about 1.0
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cm to prepare bread for sandwiches, and was evaluated in
accordance with the same standards as in Example 1. Each bread

Filg. 3B shows
the state of sandwich made by using each sliced sample. Each

sample was evaluated in four grades as explained pelow, and the

ag sliced showed the state as shown in Fig. 3A.

results were as shown in Table 6,
®: No crushing or deformation was observed.
O: Hardly any crushing or deformation was sbserved.

A: Some crushing or deformaticn was observed.,

x: Serious crushing or deformation was observed.

As is obvious from Table 6 and Figs. 3 and 4, the bread
made by using the dough improving agent of this invention did
not have any undesirable warping, even if it had been sliced
for sandwiches while still containing heat and water vapor, as

in the case of Example 1 or 2. It was not crushed or deformed

by crust cutting or by cutting after cooking. Thus, it was
confirmed that the deugh improving agent of thisy invention can
providebreadwithhigh shape retentionandmechanical resistance
for sandwiches.

Table 6
Warping ~ Breakdown ‘ Warping - Braakdown Malting in 1
‘; (immediately after (during sandwich Soft feel tha mbgui‘h
| siicing) making) |
Control
sample 5 " |
e B |
Test ' o 0.88 0.85 :
sample 7 | | | |

18
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EXAMPLE 4
Hamburger buns were made and compared for shape retention.

Table 7 (Bakers %)

: Test sample | Testsample | Test sarhpla
Materiais 8 9 0

85.0

Hard fiour | 850 | 85.0

Soft flour

Dry yaast

1.5

Salf

onenlng | .-
. 180

85.0
,
18.0

B
100 |
Sugar 18.0 15.0
r“ﬂ ——V‘—J—‘—“—W‘m _— ST
Materials |skim milk 30 | 3.0 30 | 3.0
Liquid egg - 10.0 10.0 | 10.0 10.0

Yaaaty food

0.1 - 0.1

|

Watar 47.0 47.0 47.0 47.0

Dough improving
agent 1

Dough improving _ ] | 10 | _ | -
agent 4 ' |

Dough improving _ | | ‘ - .
agent 5 '; ' ' |

The materials shown in Table 7, axcept shortening, were
mixed together for three minutes at a low speed and for three

minutes at a mediuvm—-high speed, and thereafter their mixture
and the shortening were mixed for two minutes at & low speed
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and for five minutes at a high speed. A kneading temperature

was 27°C. The resulting miwture was left to stand for a floox
vime of 60 minutes at 2B°C, degassed, divided and left to stand

for abenchtime of 15minutes at room cemperature, It was formed

intoaround shape, allowedtounderge 4Sminutes of £ inalproofing

at 38°C (in a bread prover) and baked at 200°C for eight minutes
o make a bun,

The bhaked bun was left to stand for four hours. Then,
it was subjected to one minute of compression to & helght equal
to 30% of its highest point assuming the height of bun 4 hours
after lest to gtand is the highest polint, 100%, and its shape
retention was calculated in accordance with the following
equation. The results were as shown in Table &,

Shape retention (%) = Height after compréssion (e} / Height
before compression (cm) x 100

Test Samples 8, 9 and 10 were all clearly distinguishable
from Control Sample, since they showed a high ability for shape
retention and were hardly deformed, while Control Sample was
heavily deformed by compression. Thus, it was confirmed that
the dough improving agent of this invention can provide buns
having a high ability for shape retention without being
substantially deformed when taken out after packing, or during
transpoxtationL |

Each samplewas evaluated for i1tg soft feel and its property
of melting in the mouth four hours after baking. It was graded’
by eight panelists onascalecfwithin+3d to~3points az compared
with zero point given to Control Sample not containing any dough
improving agent and the average grading was as shown in Table
8. As a result, 1t was found that the agent of this invention

can provide buns with iméroved s50ft feel and property of melting
in the mouth,

20
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Tabhle B

Ry

Shape retention (%) | Soft feel Maitmg In the mouth |

E—
e T
I T T I T
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EXAMPLE 5

Yeast-leavened doughnuts were made and compared for shape
retention.

5> Table 9 ~ (Bakers %)

| Matsrials Controi sampl Tast sampla 11 | Test sample 12 | Test sample 13

 ——

s
C
=]
=3
o
[
-1

1.0 10

Shortening 10.0 10.0 : 10.0 10.0

15.0 50 | 150 15.0

Skim milk 30 30 | 3.0 3.0

|Materials ' = '
Baking powder - 20 2.0 2.0

| Liquid egg 10.0 | 10.0 100 '

| Water 47.0 47 .0 47,0 47.0
Dough improving! .
agent 1 )
Dough Improving 10 |
agentd ‘ i
Dough improving X : ; |
agent 5 ’ 9

The materials shown in Table 9, except shortening, were
mixed together for three minutes at a low speed and for three

minutes at a medium—high speed, and thereafter their mixture
10 and the shortening were mixed together for two minutes at a low

speed and for five minutes at a high speed. A kneading
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The resulting mixture was left to stand

for a floor time of 60 minutes at 28°C, degassed, divided and
left to stand for a bench time 0of 15 minutes at room temperature.
Tt was formed into a round shape, allowed to undergo 45 minutes
of final proofing at 38°C (in a bread prover), fried at 180°C
fortwominutes and 40 seconds, inverted and fried for twominutes

and 30 seconds to make vyeast-leavened dounghnuts,

Each veast-leavened doughnut as fried was tested and
evaluated in accordance with the same conditions and standards

as in Example

4,

The results were as shown in Table 10.

As is obvious from Table 10, it was confirmed that the

dough

improving agent

of this

invention

can provide

veast-leavened doughnuts not easily deformed, but having a high

ability to retain shape, as in the case of Example 4,

It was

also confirmed that the doughnuts made by using the agent of
this invention can give an improved mouthfeel,

Table 10

Control Sample

Test Sampls 14

t Shaps retention (%)

76.5

8.1

Test Sample 12

Test Sample 13

1.6

88.0

23

Soft fee

0.00

—

Maiting In the mout

L

0.00
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EXAMPLE 6
Raw bread crumb was made and compared for crushing.

Table 1l (Bakers %)

i Control | Control Contral | Control
Sampis 1| Sample 2 Samplaaa Sample 4 |Sample &

Sugar | 2.0 20 |
e -

PEEREE
R
locery | ] ] w| o W]
e [ |

Water . 85.0 |

Pectin |-
v |

The materials shown in Table 11, except ah.erteziing, Were

mixed together for threeminutes at a low speed, for threeminutes
at amedium speed and foroneminute at a high speed, and thereafter
their mixture and the shortening were mixed together for two
10 minutes at a low speed, for four minutes at a medium speed and

for oneminute at a high speed. A kneading temperature was 27°C,
The resulting mixture wasg left to stand for a floor time of 70

ninutes at 30°C, degassed, divided and left to stand for a bench
time of 20 minutes at room teamperature. It wag put in a mold,

15 allowed to underge 60 minutes of final proofing at 38°C {(in =a
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pread prover) and baked at 210°C for 40 minutes to make bread
for crumb. It was kept in a refrigerator overnight, and after

it was left o stand for one hour in a vessel having a constant
temperature of 25°C the folloewing day, it was cut into slices
having a thickness of 2.5 ¢m and then into small cubes, and the
cubegs were subjected to three seconds ¢f crushing by a mixer
to make raw bread crumb.

Eight grams of each sample crumb was put ina 100 ml syzinge
having one end cutaway compressed by apiston., After 60 seconds,
the crumb was slowly pushed out of the syringe and examined for
its cohering degree as indicated by its volume to which it had
been compressible without forming a coheringmass. The results
were as shown in Table 12. The greater the cohering degree is,
hread crumb easily ¢rushed and shows had scattering.

It was confirmed by the results of Test Samples 14 and
L5 that the raw bread crumb according to this invention was
improved against ¢rushing and cohesion, while all of Control
Samples 1 to 5 were eagily crushed by compression into a cohering
mass. Thus, it was confirmed that the dough improving agent
of this invention can provide bread for raw bread c¢rxumb of high
quality not easily to crush or crushing cohere.
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'l‘abe 12

Cohering degree {ml) |

20
| Gontrol Sample 3 25 _

' Control Sample 5

Tast Sample 15

ll

10

15

20

The dough improving agent of this invention c¢an be
effectively used to make bread or doughnuts which are not easily
crushed, warped or broken after baking or frying. The bread
and doughnuts made by using the dough improving agent remain
soft and elastic, retain shape and give a good mouthfeesl.

The bread and doughnuts made by using the dough improving
agent of this invention are not ¢rushed, bent ¢r broken when
sliced or cut by a machine in their fresh state still ¢containing
heat and watex vapor after baking or frying, or when packed in
a wrapping material, such as vinyl, or when used for making
sandwiches, etc,, but remain soft and elastic, are high in shape
retalning ability and mechanical resistance and give a pleasant
mouthfeel .,

The bread and doughnuts according to this invention do
not have their commercial value lowered due to crushing in a
cut section, or warping or breaking, even if they are sliced
or cut or otherwise processed shortly after baking or frying,
but satisfy the demand for bread and doughnuts giving a soft
and glutinous mouthfeel for which there has been a strong Liking
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recently. Moreover, the raw bread crumb according to this
invention can effectively be used to make crispy fried food for

which there is also a strong liking, as it is not easily crushed

to lower the commercial value of the food. Thus, this invention
makes it possible to shorten the process time required for the
production of bread and doughnuts and reduce product loss.

Tha foregoing description of preferred embodiments of the
invention has been presented for purposes of illustration and
description, and is not intended to be exhaustive or to limit
the invention to the preciszse form disclosed. The description
wvag selected to best explain the principles 0f the invention
and thelr practical application to enable others skilled in the
art to best utilize the invention in various embodiments and
various modifications as are suited to the particular use
contemplated. It is intended that the scope of the invention
not he limited by the specificaticm, but be defined claims set
forth below.

27



CA 02431626 2009-03-31

What i1s claimed 1s:

1. A method for manufacturing sliced or cut bread or doughnuts which are not crushed or

broken when sliced or cut, comprising the steps of:

a. preparing a dough comprising relative to flour,

- an agent containing an alginic acid ester of at least 0.01% and no more than 50%,
- 1 to 90% by weight of a sugar alcohol;

- 1 to 90% by weight of a calcium containing agent; and

- 1 to 90% by weight of one of fibers, dairy products, or a protein,

b. baking or frying the dough to produce bread or doughnuts, and

C. slicing or cutting the bread or doughnuts within 60 min after performing step (b),

whereby the bread retains the shape after slicing.

2. The method according to claim 2, characterized in that the alginic ester is present in the

dough in an amount of 0.10 to 10% by weight relative to flour.

3. The method according to claim 2, wherein the alginic acid ester has a viscosity of 1.0 to

1000.0 mPa-s as measured in a 1% solution at 20°C by a B type viscometer.

4, The method according to claim 3, wherein the alginic acid ester has a viscosity of 3.0 to

600.0 mPa-s was measured in a 1% solution at 20°C by a B type viscometer.
5. The method according to any one of claims 1 to 4, wherein the dough further comprises

at least one constituent selected from polysaccharides, saccharides, fibers, starches, proteins,

dairy products, calcium-containing agents, pH adjustors, emulsifiers and enzymes.
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6. Use of an agent containing at least 0.01% alginic acid ester for preparing a dough for the
manufacturing of sliced or cut bread or doughnuts which are not crushed, bent, or broken when
sliced or cut within 60 min after baking or frying,

whereby the bread retains the shape after slicing.

7. Use according to claim 6, wherein the alginic acid ester has a viscosity of 1.0 to 1000.0

mPa-s as measured 1n a 1% solution at 20°C by a B type viscometer.

8. Use according to claim 7, wherein the alginic acid ester has a viscosity of 3.0 to 600.0

mPa-s as measure in a 1% solution at 20°C by a B type viscometer.
9. Use according to any one of claims 6 to 8, wherein the dough further comprises at least

one constituent selected from polysaccharides, saccharides, fibers, starches, proteins, dairy

products, calcium-containing agents, pH adjustors, emulsifiers and enzymes.
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