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[DESCRIPTION]

[Title of Invention]

MULTILAYER STRUCTURE INSTANT NOODLE AND METHOD FOR
MANUFACTURING SAME

[Technical Field]

[0001]

The present invention relates to a multilayer structure instant noodle and the
manufacturing method thereof.

[Background Art]

[0002]

Instant noodles are made through the steps in which raw noodle lines obtained
by cutting are gelatinized and then dried by a drying method such as fry drying, hot-air
drying or freeze drying. Instant noodles can be easily eaten only by cooking in which
instant noodles are soaked with hot water and then left for about 3 to 5 minutes, or are
boiled for about 1 to 3 minutes. Accordingly, instant noodles are an extremely
convenient instant food. It is important factor for instant noodles to fully reconstitute a
lush texture within the aforementioned predetermined cooking time. However, when
noodle lines are thick, sufficient texture is not reconstituted only by soaking instant
noodles with hof water and then leaving it for about 3 to 5 minutes, and non-reconstituted
center lines can remain in thick noodle lines. In recent years, the demand for instant
noodles made of thick noodle lines has particularly grown due to the diversification of
consumers’ needs, and a method for improving the reconstitution property has become a
very useful technique in the field of instant noodles.

[0003]

The technique to improve the reconstitution property of instant noodles has been
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already developed, and examples thereof include the method using salt. Patent
Literature 1 discloses the manufacturing method of noodles with a quick reconstitution
property in which noodles are boiled with salt-free water and then boiled with brine
having a certain salt content, and the noodles with a quick reconstitution property
obtained by the manufacturing method thereof. Patent Literature 2 discloses the
manufacturing method of instant dried noodles in which noodle sheets or noodle lines
made by a conventional method are soaked in the brine at a high temperature of 60°C to
130°C and then dried. Patent Literature 3 discloses the instant noodles manufactured
through the steps in which noodle lines are boiled with a solution having a high salt
content and then washed with water. Patent Literature 4 discloses the manufacturing
method of instant noodles characterized in that raw noodle lines are steamed, soaked and
boiled in a salted aqueous solution or a salt-containing aqueous emulsion, subjected to
liquid removal, preliminarily dried at a temperature of 40°C to 100°C, and then mainly
dried at a temperature of 110°C to 200°C.
[Citation List]
[Patent Literature}]

[0004]
[Patent Literature 1]

Japanese Patent No. 4234051
[Patent Literature 2]

Japanese Unexamined Patent Application, First Publication No. Sho53-81641
[Patent Literature 3]

Japanese Unexamined Patent Application, First Publication No. 2000-18%9089
[Patent Literature 4]

Japanese Examined Patent Application, Second Publication No. Sho56-9096
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[Summary of Invention]
[Technical Problem]

[0005]

The present invention has an object to provide a technique for further improving
the reconstitution property of instant noodles. As one of the reasons for preventing
good reconstitution property of instant noodles, it has been considered that the
gelatinization of starch at the inside of noodle lines does not sufficiently proceed in a
steaming step and a boiling step. This phenomenon is significant particularly when
noodle lines are thick.

[Solution to Problem]

[0006]

The present inventors have found the new finding that, in the manufacturing step
of instant noodles, the gelatinization of starch in noodle lines proceeds as a blending
amount of salt relative to a main ingredient increases.  Also, the present inventors have
found that it is possible to obtain the improvement effect of the reconstitution property of
instant noodles, which was not conventionally obtained, by using the aforementioned
finding and the predetermined layered structure for instant noodles, and have completed
the present invention.

[0007]

In other words, the present invention relates to the following.

[0008]

1] A multilayer structure instant noodle which is manufactured through the steps in
which an inner layer noodle sheet is sandwiched between outer layer noodle sheets such
that these noodle sheets are combined to form a single noodle sheet, the single noodle

sheet is flat-rolled so as to form noodle lines, and the noodle lines are gelatinized and
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dried, wherein

a blending amount of salt in the inner layer noodle sheet is higher than a
blending amount of salt in the outer layer noodle sheets.

[0009]
[2] The multilayer structure instant noodle according to [1], wherein

the inner layer noodle sheet and outer layer noodle sheets include: at least one
main ingredient selected from the group consisting of wheat flour, buckwheat flour, rye
flour, barley flour and starch; salt; and water.

[0010]
[3] The multitayer structure instant noodle according to [1] or [2], wherein the inner
layer noodle sheet does not contain gelatin or psyllium as a component.

[0011]
[4] The multilayer structure instant noodle according to any one of [1] to [3],
wherein a value, which is obtained by subtracting the blending amount of the salt in the
outer layer noodle sheets from the blending amount of tha salt in the inner layer noodle
sheet relative to 100 parts by weight of the main ingredient, is 2 parts by mass or more
and 14 parts by weight or less.

[0012]
(5] The multilayer structure instant noodle according to any one of [1] to [3],
wherein a value, which is obtained by subtracting the blending amount of the salt in the
outer layer noodle sheets from the blending amount of the salt in the inner layer noodle
sheet relative to 100 parts by weight of the main ingredient is 2 parts by mass or more
and 5 parts by weight or less.

[0013]

[6] The multilayer structure instant noodle according to any one of [1] to [5],
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wherein the blending amount of the salt in the inner layer noodle sheet is within a range
of 3.5 to 14 parts by mass relative to 100 parts by weight of the main ingredient.

[0014]
(7] The multilayer structure instant noodle according to any one of [1] to [6],
wherein the blending amount of the salt in the inner layer noodle sheet is within a range
of 4 to 12 parts by mass relative to 100 parts by weight of the main ingredient.

[0015]
[8] The multilayer structure instant noodle according to any one of [1] to [7],
wherein the ratio of the total thickness of the outer layer noodle sheets before
sandwiching the inner layer noodle sheet between the outer layer noodle sheets to the
thickness of the inner layer noodle sheet is within a range of 2:1 to 2:8.

[0016]
9] A manufacturing method of a multilayer structure instant noodle, including:

a step (1) of forming an inner layer noodle sheet and outer layer noodle sheets;

a step (2) of sandwiching the inner layer noodle sheet between the outer layer
noodle sheets such that these noodle sheets are combined to form a single noodle sheet;

a step (3) in which the combined noodle sheet having a multilayer structure is
further flat-rolled and then cut out so as to form raw noodle lines;

a step (4) of gelatinizing the raw noodle lines; and

a step (5) of drying the gelatinized noodle lines, wherein

a blending amount of salt in the inner layer noodle sheet is higher than a
blending amount of salt in the outer layer noodle sheets.

[0017]
[10]  The manufacturing method of a multilayer structure instant noodle according to

[9], wherein the inner layer noodle sheet and outer layer noodle sheets include: at least
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one main ingredient selected from the group consisting of wheat flour, buckwheat flour,
rye flour, and barley flour and starch; salt; and water.

[0018]
[11} The manufacturing method of a multilayer structure instant noodle according to
[9] or [10], wherein the inner layer noodle sheet does not contain gelatin or psyllium as a
component.

[0019]
[12]  The manufacturing method of a multilayer structure instant noodle according to
any one of [9] to [11], wherein a value, which is obtained by subtracting the blending
amount of the salt in the outer layer noodle sheets from the blending amount of the salt in
the inner layer noodle sheet relative to 100 parts by weight of the main ingredient, is 2
parts by mass or more and 14 parts by weight or less.

[0020]
[13] The manufacturing method of a multilayer structure instant noodle according to
any one of [9] to [12], wherein the blending amount of the salt in the inner layer noodle
sheet is within a range of 3.5 to 14 parts by mass relative to 100 parts by weight of the
main ingredient.

[0021]
[14] The manufacturing method of a multilayer structure instant noodle according to
any one of {9] to [13], wherein the blending amount of the salt in the inner layer noodie
sheet is within a range of 4 to 12 parts by mass relative to 100 parts by weight of the
main ingredient.

[0022]
[15]  The manufacturing method of a multilayer structure instant noodle according to

any one of [9] to [14], wherein the ratio of the total thickness of the outer layer noodle
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sheets before sandwiching the inner layer noodle sheet between the outer layer noodle
sheets to the thickness of the inner layer noodle sheet is within a range of 2:1 to 2:8.
[Advantageous Effects of Invention]

[0023]

According to the present invention, it is possible to sufficiently gelatinize the
starch particularly at the inside of the thick noodle lines and to obtain the instant noodles
having a significantly improved reconstitution property.

[Brief Description of Drawings]

[0024]

Fig. 1 is an example of the conceptual diagram illustrating the cross-section of a
noodle sheet in the manufacturing step of the present invention.

Fig. 2A is the scanning electron microscope photograph obtained by shooting
the cross-section of the inner layer of the noodle line immediately after steaming in
Example 1-1.

Fig. 2B is the scanning electron microscope photograph obtained by shooting
the cross-section of the outer layer of the noodle line immediately after steaming in
Example 1-1.

Fig. 3A is the scanning electron microscope photograph obtained by shooting
the cross-section of the inner layer of the noodle line immediately after steaming in
Comparative Example 1-1.

Fig. 3B is the scanning electron microscope photograph obtained by shooting
the cross-section of the outer layer of the noodle line immediately after steaming in
Comparative Example 1-1.

Fig. 4A is the scanning electron microscope photograph obtained by shooting

the cross-section of the inner layer of the noodle line immediately after steaming in
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Comparative Example 1-2.

Fig. 4B is the scanning electron microscope photograph obtained by shooting
the cross-section of the outer layer of the noodle line immediately after steaming in
Comparative Example 1-2.

[Description of Embodiments]

[0025]

The present invention is characterized in that a multilayer structure instant
noodle is manufactured through the steps in which an inner layer noodle sheet 1s
sandwiched between outer layer noodle sheets such that these noodle sheets are
combined to form a single noodle sheet, the single noodle sheet is flat-rolled so as to
form noodle lines, and the noodle lines are gelatinized and dried, and a blending amount
of salt in the inner layer noodle sheet is higher than the blending amount of salt in the
outer layer noodle sheet.

[0026]

Hereinafter, an embodiment of the multilayer structure instant noodle of the
present invention will be described together with the reasons why the present inventors
have employed the structure. In the present invention, “mass” is used as synonymous
with “weight”, and “% by weight” is used as synonymous with “% by weight”.
Blending Amount of Salt

The present invention is characterized in that a blending amount of salt in the
inner layer noodle sheet when the total amount of the main ingredient of the inner layer
noodle sheet is regarded as 100 parts by mass is higher than a blending amount of salt in
the outer layer noodle sheets when the total amount of the main ingredient of the outer
layer noodle sheets is regarded as 100 parts by mass. Examples of the main ingredient

include powder materials such as wheat flour, buckwheat flour, rye flour, barley flour and
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starch, and these can be used alone or in combination. As wheat flour, it is possible to
use all types used in the manufacturing of noodles.  As starch, it is possible to use all
types used in the manufacturing of noodles. Examples of starch include potato starch,
tapioca starch, waxy comn starch, corn starch, wheat starch, sago starch and rice starch.
Moreover, it is possible to use modified starch, which is obtained by using the
aforementioned starch as a raw material, such as gelatinized starch, etherified starch,
esterified starch, cross-linked starch and oxidized starch. In the present invention, a
blending amount of salt relative to the main ingredient is important.

Herein, a blending amount of salt in the outer layer noodle sheets can be 0 part
by weight.

[0027]

In general, it is well known that various salts affect the gelatinization of starch in
an aqueous solution, and it is said that salt (sodium chloride) increases the gelatinization
temperature.  This phenomenon is considered to occur because structural water
increases by salts and free water decreases (“encyclopedia of starch science” P198).

However, this phenomenon is the behavior only in an aqueous solution having a
lot of water. The present inventors firstly carried out the following preliminary
experiment in order to study the effect of salt on the gelatinization of starch in the noodle
lines for instant noodles which contain water at generally about 30 to 45 mass%.

[0028]

Preliminary Experiment

Each of the kneading water dissolving salt at 2, 4, 6, 8 and 10 parts by weight
was added to 100 parts by weight of wheat flour, i.e. the main raw material, followed by
kneading so as to obtain noodle doughs. These noodle doughs were respectively

]

combined to obtain noodle sheets followed by flat-rolling. The obtained respective
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noodle sheets having a thickness of 1.2 mm were cut out by using by a square blade No.
20, so as to obtain noodle lines. The respective noodle lines were steamed at 100°C for
2 minutes, and then the gelatinization degrees were measured. Table 1 shows the

measurement results.

[0029]
[Table 1]
Blending Amount of Salt o e (0
(parts by mass) Gelatinization Degree (%)

2 62.1
4 64.0
6 77.8
8 80.0
10 81.4

[0030]

In contrast to the aforementioned behavior in an aqueous solution, it was found
that the gelatinization of starch in the noodle lines proceeded as the blending amount of
salt increased. In addition to this finding, by modifying noodle sheets and noodle lines
to have the following multilayer structure, it is possible to achicve the object of the
present invention.

[0031]

Multilayer Structure

In the present invention, the multilayer structure refers to a layered structure

having three or more layers (Fig. 1), and the inner layer noodle sheet is sandwiched

between the outer layer noodle sheets such that these noodle sheets are combined to form
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the single noodle sheet.  The inner layer can be comprised of a single layer or plural
layers. The ratio of the total thickness of the outer layer noodle sheets before
sandwiching the inner layer noodle sheet between the outer layer noodle sheets to the
thickness of the inner layer noodle sheet is preferably within a range of 2:1 to 2:8, more
preferably 2:1 to 2:4, and much more preferably 2:1 to 2:3.

[0032]

In the present invention, it is important that the blending amount of the salt in
the inner layer noodle sheet is higher than the blending amount of the salt in the outer
layer noodle sheets. When the blending amount of the salt in the inner layer noodle
sheet is lower than or equal to the blending amount of the salt in the outer layer noodle
sheets, the outer layer noodle sheets are promptly gelatinized, and the pasty layers cover
the noodle lines in the gelatinizing step following the steps in which the inner layer
noodle sheet and the outer layer noodle sheets are combined, flat-rolled, and cut out so as
to form the noodle lines. It is considered that these pasty layers prevent steam or hot
water from penetrating into the inner layer in the gelatinizing step, and consequently, the
gelatinization of the inner layer does not proceed, and the effects of the present invention
cannot be achieved.

It is preferable that the value, which is obtained by subtracting the blending
amount of the salt in the outer layer noodle sheets from the blending amount of the salt in
the inner layer noodle sheet relative to 100 parts by weight of the main ingredient, be 2
parts by mass or more and 14 parts by weight or less. When the value, which is
obtained by subtracting the blending amount of the salt in the outer layer noodle sheets
from the blending amount of the salt in the inner layer noodle sheet relative to 100 parts
by weight of the main ingredient, is within the aforementioned range, the reconstitution

property of instant noodles becomes good. Also, it is preferable that the value, which is
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obtained by subtracting the blending amount of the salt in the outer layer noodle sheets
from the blending amount of the salt in the inner layer noodle sheet relative to 100 parts
by weight of the main ingredient, be 2 parts by mass or more and 5 parts by weight or
less. When the value, which is obtained by subtracting the blending amount of the salt
in the outer layer noodle sheets from the blending amount of the salt in the inner layer
noodle sheet relative to 100 parts by weight of the main ingredient, is within the
aforementioned range, the reconstitution property of instant noodles becomes good, and
the salty taste of noodles is not strong and moderate.

The blending amount of the salt in the inner layer noodle sheet is preferably
within a range of 3.5 to 14 parts by mass relative to 100 parts by weight of the main
ingredient, and more preferably within a range of 4 to 12 parts by mass. When the
blending amount of the salt in the inner layer noodle sheet is lower than 3.5 parts by
mass, the reconstitution property of instant noodles becomes bad. When the blending
amount of the salt in the inner layer noodle sheet is higher than 14 parts by mass, the
salty taste of noodles becomes very strong at the time of eating.  Also, when the
blending amount of the salt in the inner layer noodle sheet is higher than 12 parts by
mass, the reconstitution property of instant noodles is good, but the noodle sheets or
noodle lines are likely to be cut in the noodle manufacturing, and the continuous
manufacturing becomes difficult.

[0033]

Salt Content

Also, in the instant noodles of the present invention, 1t is possible to keep the
low salt content of the entire noodle bulk after drying. Specifically, the salt content of
the entire noodle bulk is preferably 5.5 mass% or lower. When the salt content of the

entire noodle bulk is higher than 5.5 mass% or lower, the salt content of hot water
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becomes high due to the salt elution from noodles to hot water, and the hot water used for
the reconstitution should be thrown away once. Then, fresh hot water should be added
again, and subsequently, powder soup and concentrated liquid soup, etc. should be added,
which does not meet the consumers’ needs for convenient cooking of instant noodles.
Also, in the noodle bulk comprised of noodle lines having a thickness within a range of
1.0 to 3.0 mm, the salt content is preferably 3.0 mass% or lower, and much more
preferably 1.7 mass% or lower. In thick noodle lines, a surface area per mass to contact
hot water during reconstitution is small as compared to thin noodle lines. For this
reason, the elution amount of salt from noodles to hot water during reconstitution is small
as compared to thin noodle lines, and thus, the salty taste of noodles becomes too strong
at the time of eating.  In the present invention, the salt content of the entire noodle lines
means the mass ratio of salt to the total mass of instant noodles after completion of the
drying step, and can be measured by a coulometric titration method.

[0034]
Coulometric Titration Method

The instant noodle bulk sample was appropriately pulverized with a mill, and
was homogenized in a plastic bag. About 5 g of this sample was precisely weighed in a
crucible of 50 mL, and was preliminary ashed on a hot plate until smoke did not reek,
and then was ashed in a muffle furnace at 550°C overnight.  After allowing the ashed
product to cool, the ashed product was diluted with distilled water in a measuring
cylinder to 50 ml total. This solution was filtrated (with Toyo filter paper No.SA) to
thereby obtain the sample for analysis. The purpose-built syringe (volume 20 pL) was
rinsed out with a separate portion of the aforementioned sample for analysis, and the
sample for analysis was injected using the syringe to the salinity analyzer (SAT-500:

manufactured by DKK-TOA Corporation) so as to carry out the measurement. The
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measurement was carried out using two-point equilibrium analysis. When the
difference between the two points was within the range of £0.010, the average value of
the two points was employed as the measured value of the salinity analyzer (w/v%).
When the difference between the two points was beyond the range of +0.010, the
remeasurement was carried out. From the obtained measured value of the salinity
analyzer, the salt content was calculated by using the following equation.

[0035]

[Math. 1]
Salt Content (mass%) = {Measured Value of Salinity Analyzer (w/v%) x Dilution
Amount (50 mL)} + Sample Amount (g)}

[0036]

Patent Literature 1 discloses the noodles with a quick reconstitution property in
which the salt content at the inside of the noodle lines is lower than the salt content at the
peripheral part of the noodle lines and the salt content of noodles is within a range of 7 to
25 mass%. However, in the noodles with a quick reconstitution property of Patent
Literature 1, the salt content is at least 7 mass%, and this highly concentrated salt is
eluted to hot water after cooking. Therefore, it is basically necessary to throw away hot
water through a colander. On the other hand, in the instant noodle of the present
invention, it is possible to reduce the salt content of the entire noodle bulk to 5.5 mass%
or lower. In the instant noodles having such salt content, the elution amount of salt to
hot water after cooking is not so much, and it is not necessary to throw away the hot
water used for the reconstitution through a colander. In other words, it is possible to eat
the reconstituted noodles directly or after adding powder soup, etc. to the reconstituted
noodles, which meet the consumers’ needs for convenient and quick cooking of instant

noodles. The salty taste of the reconstituted noodles is preferable as instant noodles.
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[0037]

In the present invention, the cross-sectional shape of the noodle lines is not
particularly limited, examples thereof include a rectangular shape, a circular shape and an
elliptical shape.

[0038]

The thickness of the noodle lines of the present invention is not particularly
limited, but for example, the thickness can be within the aforementioned range of 1.0 to
3.0 mm. Even when having a thickness within the range of 1.5 to 3.0 mm, i.e. being
very thick as instant noodles, the noodle lines can be well reconstituted under general
reconstitution conditions, and can be eaten. Hereinafter, the manufacturing method of
the instant noodles of the present invention will be described.

[0039]

Blending of Raw Materials

In the present invention, any raw materials used conventionally for instant
noodles can be used for all the noodle sheets that constitute the multilayer. Examples
thereof include the aforementioned main ingredient, salt and necessary auxiliary
ingredients such as potassium carbonate, sodium carbonate, sodium hydrogen carbonate,
phosphates (potassium and sodium salts of phosphoric acids), polymeric phosphates
(such as polyphosphate and pyrophosphate), emulsifiers, thickening stabilizers,
antioxidants, colorants, pH-adjusting agents, seasoning, reinforcing agents, gluten,
thickening agents, dyes and cooling oils. The necessary auxiliary ingredients are
dissolved together with salt in the kneading water which is added to the main ingredient,
or added to the main ingredient separately from the kneading water. In the respective
noodle sheets, it is possible to vary the blending amounts of the raw materials other than

salt as well as the blending amount of salt. In addition, it is possible to vary the raw
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material to be blended.

[0040]
Kneading

According to any conventional manufacturing method of instant noodles, the
kneading water and other auxiliary ingredients are added to the aforementioned main
ingredient, and then, the kneading is carried out by using a mixer, to thereby form the
noodle dough for each of noodle sheets.

[0041]
Formation of Noodle Sheets

Then, the outer layer noodle sheet and the inner layer noodle sheet are formed.
These noodle sheets can be obtained by combining the noodle doughs obtained by the
kneading and flat-rolling the combined doughs with single or plural flat-rollers.
Alternatively, these noodle sheets can be obtained by extruding the noodle dough
obtained by the kneading with an extruder. In the present invention, it is important that
the blending amount of salt in the inner layer noodle sheet when the total amount of the
main ingredient of the inner layer noodle sheet is regarded as 100 parts by mass is higher
than the blending amount of salt in the outer layer noodle sheets when the total amount of
the main ingredient of the outer layer noodle sheets is regarded as 100 parts by mass. It
is preferable that the blending of salt into the noodle sheets be carried out by adding salt
to the kneading water at the blending step of the aforementioned raw materials. Also,
the blending of salt into the noodle sheets can be carried out by soaking the noodle sheets
before combination in brine or spraying brine to the noodle sheets before combination.

[0042]
Combination

The nner layer noodle sheet is sandwiched between the outer layer noodle
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sheets, and these noodle sheets are combined by using a combined flat-roller to form a
single noodle sheet. In the present invention, the inner layer can be a double layer, a
triple layer or a multilayer having 4 or more layers.

[0043]
Flat-Rolling and Cutting Out

The aforementioned multilayer structure noodle sheet obtained by the
combination is further flat-rolled, and then is cut out so as to form raw noodle lines.
The flat-rolling of the multilayer structure noodle sheet can be carried out by using a
flat-roller machine, for example. Also, the cutting out of the flat-rolled noodle sheet
can be carried out by using a cutting blade roll, etc., for example.

[0044]
Gelatinization

Then, the raw noodles lines are gelatinized. In the present invention, it is
possible to use a steaming step and a boiling step alone or in combination. In the
steaming step, saturated steam or superheated steam is available.

In the present invention, examples of the steaming step include the step in which
a conventional steaming process can be carried out for instant noodles, and for example,
the noodle lines are gelatinized by the steam having a temperature of 100°C to 200°C.

Also, in the present invention, examples of the boiling step include a step of
carrying out a boiling process using boiling water.  The time required for the
gelatinization treatment greatly varies depending on the thickness, etc. of the noodle lines,
but it is preferable that the step be carried out for the time within a range of several tens
seconds to ten and several minutes.

[0045]

Drying
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The gelatinized noodle lines are dried. In the present invention, the kind of the
drying step is not particularly limited, and it is possible to use any drying method used
conventionally for the manufacturing of instant noodles. Specific examples of a drying
method include fry drying and non-fry drying such as hot-air drying, freeze drying,
microwave drying and air drying at low temperature. The drying step can be carried out
by using the aforementioned drying methods in combination. The specific conditions
for the drying step are not particularly limited, but for example, it is usual to carry out a
fry drying process at about 130°C to 160°C for about 1 to 3 minutes and a hot-air drying
process at about 60°C to 140°C for about 15 to 180 minutes. The moisture content of
the dried noodle lines is set to about 1 to 5 mass% in the case of fry drying process and
about 5 to 10 mass% in the case of a hot-air drying process.

[Examples]

[0046]

Hereinafter, the present invention will be described in more details with
reference to the examples, but the present invention is not limited to these examples.
[0047]

Experiment 1 <Verification of Effects in Fry Noodles>
Example 1-1

The kneading water 450 mL made by dissolving salt 50 g and the polymeric
phosphate 5 g was added in the main ingredient 1 kg made of wheat flour 750 g and
starch 250 g, and the mixture was well kneaded by a mixer, to thereby obtain the noodle
dough. This noodle dough was molded to form the noodle sheet shape having the
thickness of 4 mm which was used as the inner layer noodle sheet. Next, the kneading
water 410 mL made by dissolving the polymeric phosphate 5 g was added in the main

ingredient powder 1 kg made of wheat flour 750 g and starch 250 g, and the mixture was
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well kneaded by a mixer, to thereby obtain the noodle dough. This noodle dough was
molded and flat-rolled to form the two outer layer noodle sheets having the thickness of 4
mm. The former inner layer noodle sheet having the thickness of 4 mm and the latter
outer layer noodle sheets having the thickness of 4 mm were combined so as to form the
triple layer noodle sheet of outer layer / inner fayer / outer layer.

This triple layer noodie sheet was strongly flat-rolled by the flat-roller machine
so as to adjust the final thickness of the noodle sheet after the flat-rolling to 1.7 mm.
This noodle sheet was cut out by the cutting blade roll of the square blade No. 9, to
thereby obtain the raw noodle lines. This raw noodle lines were steamed for 1 minute
and 30 seconds, to thereby obtain the steamed noodle lines. These steamed noodle lines
were soaked in the boiling bath at 90°C for 5 seconds, and subsequently was soaked in
the loosening solution. Then, the noodle lines were cut, and the noodles of one feed
150 g were charged in the retainer having the capacity of 380 ml.  Thereafter, the noodle
was fried and dried in the palm oil at the temperature of about 150°C for 2 minutes.
The obtained instant fried noodles were referred to as Example 1-1.

[0048]
Comparative Example 1-1

The instant fried noodles were obtained in the same blending and steps as in
Example 1-1 except that the amount of salt in the outer layer noodle sheet relative to the
main ingredient 1 kg was set to 28 g (the kneading water 435 mL) and the amount of salt
in the inner layer noodle sheet relative to the main ingredient 1 kg was set to 28 g (the
kneading water 435 mL). The obtained instant fried noodles were referred to as
Comparative Example 1-1.

[0049]

Comparative Example 1-2
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The instant fried noodles were obtained in the same blending and steps as in
Example 1-1 except that the amount of salt in the outer layer noodle sheet relative to the
main ingredient 1 kg was set to 50 g (the kneading water 450 mL) and no salt is added in
the inner layer noodle sheet (the kneading water 410 mL). The obtained instant fried
noodles were referred to as Comparative Example 1-2.

[{0050]

Sensory Evaluation

The respective instant fried noodles of Example 1-1 and Comparative Examples
[-1 and 1-2 were charged into the cup containers made of styrol, and the powdered soup
7.1 g was added thereto, followed by pouring 400 mL of hot water. Then, the respective
cup containers were covered with the caps, and were allowed to stand for 5 minutes.

The six panelists well stirred and ate the noodles reconstituted by standing for 5 minutes.
Then, the texture evaluations were carried out.

The evaluations were individually carried out by using five steps, and the
average of the six evaluations was calculated and rounded. The evaluation criteria were
as follows. 1: The noodles were hard and were not reconstituted.  2: The noodles were
partially hard and were not reconstituted. 3: The noodles were slightly hard, but were
reconstituted.  4: The noodles were almost reconstituted.  5: The noodles were well

reconstituted. The results are shown in Table 2.

[0051]
[Table 2]
Blending Amount of Salt relative to
100 parts by mass of Main Salt
Ingredient (parts by mass) Content Sensory Comments
o Evaluation
Inner Layer Inner Layer (mass%)

Noodle Sheet Noodle Sheet

Example 1-1 0 5 0.58 5 Reconstitution was good.
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Comparative 28 28 108 25 Core parts of noodle lines
Example 1-1 were hard.
Comparative Core parts of noodle lines
Exanl: le 1-2 5 0 1.16 2 were hard, and water was
P not penetrated.
[0052]

Analysis using Electron Microscope

The respective noodle lines with several centimeters right after the steaming
were sampled in Example 1-1, Comparative Examples 1-1 and Comparative Example 1-2.
These sampled noodle lines were quickly frozen at -40°C in the quick freezing storage
(the quick freezer named BLIZZAR; manufactured by C&C). The both ends of the
completely frozen noodle line were held by the hands wearing the cooled latex gloves in
an environment of about -40°C, and the physical force was applied to the frozen noodle
so as to fracture the central part of the noodle line and to obtain the fracture surfaces.
Then, the fractured frozen noodle lines were freeze-dried over 10 hours by using the
freeze-dryer (FD-81: manufactured by Tokyo Rikakikai Co. Ltd.), and the final degree of
vacuum was adjusted to 10 Pa or lower. The cross-sections of the frozen noodle lines
were subjected to the vacuum gold deposition for 90 seconds at the constant current of 10
mA by using ION SPUTTER: (JFC-1100E: manufactured by JEOL Ltd.), and the
obtained samples were used for observation.  The electron microscopic morphology
observation was carried out in a low vacuum mode by using the scanning electron
microscope (JSM-6380LA: rﬁanufactured by JEOL Ltd.). The taken electron
micrographs are shown in Fig. 2 to Fig. 4. It can be found that the starch particles were
collapsed so as to form the pasty structure and the gelatinization of starch well proceeded
in the inner layer of Example 1-1 (Fig. 2A) as compared to the inner layers of

Comparative Examples 1-1 and 1-2 (Fig. 3A and Fig. 4A).
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[0053]

Experiment 2 <Verification of Effects in Non-Fry Noodles>
Example 2-1

The kneading water 450 mL made by dissolving salt 50 g and the polymeric
phosphate 6 g was added in the main ingredient 1 kg made of wheat flour 750 g and
starch 250 g, and the mixture was well kneaded by a mixer, to thereby obtain the noodle
dough. This noodle dough was molded to form the noodle sheet shape having the
thickness of 12 mm which was used as the inner layer noodle sheet. Next, the kneading
water 410 mL made by dissolving the polymeric phosphate 6 g was added in the main
ingredient powder 1 kg made of wheat flour 750 g and starch 250 g, and the mixture was
well kneaded by a mixer, to thereby obtain the noodle dough. This noodle dough was
molded and flat-rolled to form the two outer layer noodie sheets having the thickness of 4
mm. The former inner layer noodle sheet having the thickness of 12 mm and the latter
outer layer noodle sheets having the thickness of 4 mm were combined so as to form the
triple layer noodle sheet of outer layer / inner layer / outer layer. This triple layer
noodle sheet was strongly flat-rolled by the flat-roller machine so as to adjust the final
thickness of the noodle sheet after the flat-rolling to 2.0 mm. This noodle sheet was cut
out by the cutting blade roll of the square blade No. 9, to thereby obtain the raw noodle
lines. This raw noodle lines were steamed for 1 minute and 30 seconds, to thereby
obtain the steamed noodle lines. These steamed noodle lines were soaked in the boiling
bath at 95°C for 30 seconds, and subsequently was soaked in the loosening solution.
Then, the noodle lines were cut, and the noodles of one feed 180 g were charged in the
retainer having the capacity of 380 ml. Thereafter, the noodle was dried by hot air at
80°C to 140°C for 60 minutes. The obtained instant non-fried noodles were referred to

as Example 2-1.
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[0054]

Example 2-2

The instant non-fried noodles were obtained in the same blending and steps as in

Example 2-1 except that the amount of salt in the outer layer noodle sheet relative to the

main ingredient 1 kg was set to 80 g (the kneading water 480 mL) and the blending

amount of salt in the inner layer noodle sheet relative to the main ingredient 1 kg was set

to 0 g (the kneading water 410 mL).

referred to as Example 2-2.

[0055]

Comparative Example 2-1

The obtained instant non-fried noodles were

The instant non-fried noodles were obtained in the same blending and steps as in

Example 2-1 except that the blending amount of salt in the outer layer noodle sheet

relative to the main ingredient 1 kg was set to 28 g (the kneading water 425 mL) and the

blending amount of salt in the inner layer noodle sheet relative to the main ingredient 1

kg was set to 28 g (the kneading water 425 mL).

were referred to as Comparative Example 2-1.

The obtained instant non-fried noodles

Table 3 shows the results of the sensory

evaluations for Example 2-1, Example 2-2 and Comparative Example 2-1.

[0056]
[Table 3]
Blending Amount of Salt relative to
100 parts by mass of Main Salt
Ingredient (parts by mass) Content Senso::y Comunents
Evaluation
Inner Layer Inner Layer (mass%)
Noodle Sheet Noodle Sheet

Example 2-1 0 5 1.12 4.5 Reconstitution was good.
Example 2-2 0 8 1.50 5 Reconstitution was good.
Comparative 78 28 1.19 25 Reconstitution of noodle

Example 2-1

core was bad
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[0057]

Experiment 3 <Verification of Effects due to Number of Layers>

Next, the effects of the present invention due to the number of the layers that
constitute the multilayer structure were verified.
Example 3-1 (Triple Layer)

The instant fried noodles were obtained in the same blending and steps as in
Example 1-1 except that the thickness of the outer layer noodle sheet was set to 3 min,
the thickness of the inner layer noodle sheet was set to 6 mm, the amount of salt in the
outer layer noodle sheet was set to 10 g (the kneading water 420 mL), and the final
thickness of the noodle sheet was set to 1.8 mm. The obtained instant fried noodles
were referred to as Example 3-1.

[0058]

Example 3-2 (Quadruple Layer)

The kneading water 450 mL made by dissolving salt 50 g and the polymeric
phosphate 5 g was added in the main ingredient 1 kg made of wheat flour 750 g and
starch 250 g, and the mixture was well kneaded by a mixer, to thereby obtain the noodle
dough. This noodle dough was molded and flat-rolled to form the two inner layer
noodle sheets having the thickness of 3 mm. Next, the kneading water 420 mL made by
dissolving salt 10 g and the phosphate 5 g was added in the main ingredient powder 1 kg
made of wheat flour 750 g and starch 250 g, and the mixture was well kneaded by a
mixer, to thereby obtain the noodle dough. This noodle dough was molded and
flat-rolled to form the two outer layer noodle sheets having the thickness of 3 mm. The
two inner layer noodle sheets having the thickness of 3 mm and the two outer layer

noodle sheets having the thickness of 3 mm were combined so as to form the quadruple



10

15

20

25

layer noodle sheet of outer layer / inner layer / inner layer / outer layer. This quadruple
layer noodle sheet was strongly flat-rolled by the flat-roller machine so as to adjust the
final thickness of the noodle sheet after the flat-rolling to 1.8 mm. This noodle sheet
was cut out by the cutting blade roll of the square blade No. 9, to thereby obtain the raw
noodle lines. This raw noodle lines were steamed, boiled and then dried in the same
blending and steps as in Example 3-1. The obtained quadruple layer structure instant
fried noodles were referred to as Example 3-2.

[0059]
Comparative Example 3-1 (Double Layer)

The kneading water 420 mL made by dissolving salt 10 g and the phosphate 5 g
was added in the main ingredient powder 1 kg made of wheat flour 750 g and starch 250
g, and the mixture was well kneaded by a mixer, to thereby obtain the noodle dough.
This noodle dough was molded to form the noodle sheet shape having the thickness of 6
mm. The two noodle sheets having the thickness of 6 mm were combined so as to form
the double layer noodle sheet. This doubie layer noodle sheet was strongly flat-rolled
by the flat-roller machine so as to adjust the final thickness of the noodle sheet after the
flat-rolling to 1.8 mm. This noodle sheet was cut out by the cutting blade roll of the
square blade No. 9, to thereby obtain the raw noodle lines.  This raw noodle lines were
steamed, boiled and then dried under the same conditions as in Examples 3-1 and 3-2.
The obtained double layer structure instant fried noodles were referred to as Comparative
Example 3-1. Obtained Example 3-1 and 3-2 and Comparative Example 3-1 were
subjected to the sensory evaluation in the same manner as in Experiment 1.  The results

are shown in Table 4.
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[0060]
[Table 4]
Thickness .
Number of of Each Ratio of . Salt Sensory '
Quter Layer : Content k Comiments
Layers Layer o Evaluation
Inner layer (mmass%)
(mm)
Example 2-1 3 3:6:3 1:1 1.14 5 Reconstitution
was good.
Example 2-2 4 3:3:3:3 1:1 1.04 5 Reconstitution
was good.
iv Core parts of
Comparative 2 6:6 - 0.33 2 noodle lines
Example 2-1
were hard.
[0061]

Experiment 4 <Verification of Effects due to Variation of Thickness Ratio between Outer
Layer Noodle Sheet and Inner Layer Noodle Sheet>

The thickness ratio between the outer layer noodle sheet and the inner layer
noodle sheet were varied, and the effects of the present invention were verified. The
instant fried noodles were obtained in the same blending and steps as in Example 1-1
except that the amount of salt in the outer layer noodle sheet relative to the main
ingredient 1 kg was set to 10 g (the kneading water 420 mL), the amount of salt in the
inner layer noodle sheet relative to the main ingredient 1 kg was set to 50 g (the kneading
water 450 mL), the thicknesses of the outer layer noodle sheets and inner layer noodle
sheet were varied as shown in Table 5, and the final thickness of the noodle sheet was set

to 1.8 mm. The obtained instant fried noodles were referred to as Examples 4-1 to 4-7.
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[0062]
[Table 5]
Thickness of
O]??tzi'l II::;:rr : Ratio of Salt Sensory
| Outer Layer : Content ; Comments
Inner layer : Inner laver (mass%) Evaluation
Outer Layer Y 0
(imm)
Reconstitution was almost
Example 4-1 1:8:1 2:8 1.69 4 good, but surface part had
texture as being dissolved.
Reconstitution was almost
Example 4-2 2:8:2 2:4 1.44 4.5 good, but surface part had
texture as being dissolved.
Example 4-3 2:6:2 2:3 1.29 5 Reconstitution was good.
Example 4-4 3:6:3 2:2 1.10 5 Reconstitution was good.
Example 4-5 6:6:6 2:1 0.72 5 Reconstitution was good.
Reconstitution was almost
) i~ . good, but insufficiently
Example 4-6 4:2:4 4:1 0.56 3 reconstituted part rarely
remains.
Reconstitution was almost
Example 4-7 | 45:15:45 6:1 0.47 3 good, but insufficiently

reconstituted part rarely
remains.

[0063]

The ratio of the total thickness of the outer layer noodle sheets and the thickness

of the inner layer noodle sheet was preferably within a range of 2:1 to 2:8, more

preferably a range of 2:1 to 2:4, and more preferably 2:1 to 2:3.

[0064]

Experiment 5 <Verification of Effects due to Variation of Blending Amount of Salt>

The blending amounts of salt in the outer layer noodle sheet and the inner layer

noodle sheet were varied as shown in Table 6, and the effects of the present invention

were verified.  The instant fried noodles were obtained in the same blending and steps

as in Example 1-1 except that the thicknesses of the triple structure of outer layer / inner

layer / outer layer before sandwiching the inner layer noodle sheet between the outer
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layer noodle sheets were respectively set to 3 mm /6 mm /3 mm, and the final thickness

of the noodle sheet was set 1o 1.8 mm.

The obtained instant fried noodles were referred

to as Examples 5-1 to 5-11 and Comparative Examples 5-1 to 5-2.  The results of the

sensory evaluation are shown in Table 6.

[0065]

[Table 6]

Blending Amount of Salt relative to
100 parts by mass of Main

Salt

Ingredient (parts by mass) Content | OenSOY Comments
o Evaluation
Inner Layer Inner Layer (mass%)
Noodle Sheet Noodle Sheet
Comparative 1 0.3] 25 Reconstitution of noodle
Example 2-1 ’ ) core was bad
Reconstitution was alimost
) _ good, but insufficiently
Example 5-1 2 0.50 33 reconstituted part rarely
remains.
Example 5-2 4 0.92 5 Reconstitution was good.
Example 5-3 6 1.30 5 Reconstitution was good.
1 Reconstitution was good,
Example 5-4 8 1.74 5 but the salty taste was
slightly strong.
Reconstitution was good,
Example 5-5 10 2.12 5 but the salty taste was
slightly strong,
Reconstitution was good,
Example 5-6 12 291 5 but the salty taste was
slightly strong.
Noodle was easy to cut, and
Example 5-7 14 3.40 5 the salty taste was very
strong.
Example 5-8 0 0.80 5 Reconstitution was good.
Example 5-9 I 0.98 5 Reconstitution was good.
Example 5-10 2 1.09 5 Reconstitution was good.
4
Reconstitution was almost
Example 5-11 3 1.33 4 good, but surface part had
texture as being dissolved.
Outer layer part was sofft,
Comparative 4 158 25 and hardness balance
Example 2-1 ’ ) between outer layer part and

inner layer part was bad.
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[0066]

According to the results shown in Table 6, the reconstitution properties were
good or almost good in the Examples where the blending amount of salt in the inner layer
noodle sheet was higher than the blending amount of salt in the outer layer noodle sheet.
On the other hand, in the Comparative Examples where the blending amount of salt in
the inner layer noodle sheet was the same as the blending amount of salt in the outer
layer noodle sheet, the reconstitution of the noodle core became bad (Comparative
Example 5-1). Also, the outer layer part was soft, and the hardness balance between
outer layer part and inner layer part became bad (Comparative Example 5-2).

Moreover, in the Examples where the value, which was obtained by subtracting
the blending amount of salt in the outer layer noodle sheets from the blending amount of
salt in the inner layer noodle sheet relative to 100 parts by weight of the main ingredient,
was 2 parts by mass or more, the reconstitution of the instant noodles was good
(Examples 5-2 to 5-10).  On the other hand, in the Examples where the value, which
was obtained by subtracting the blending amount of salt in the outer layer noodle sheets
from the blending amount of salt in the inner layer noodle sheet relative to 100 parts by
weight of the main ingredient, was less than 2 parts by mass even though the blending
amount of salt in the inner layer noodle sheet was higher than the blending amount of salt
in the outer layer noodle sheet, the reconstitution of the instant noodles was almost good,
but the insufficiently reconstituted part rarely remained (Example 5-1). Also, the
reconstitution of the instant noodles was almost good, but the surface part had the texture
as being dissolved (Example 5-11).

[Industrial Applicability]

[0067]
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In the multilayer structure instant noodle of the present invention, the
gelatinization of the inside of the noodle lines proceeds well, and thus, the present
invention can be used preferably to reconstitute the instant noodles having thick noodle
lines.

[Reference Signs List]
[0068]
11 Inner layer noodle sheet

12 Outer layer noodle sheet
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CLAIMS

[Claim 1] (Currently Amended)

A multilayer structure instant noodle which is manufactured through the steps in
which an inner layer noodle sheet is sandwiched between outer layer noodle sheets such
that these noodle sheets are combined to form a single noodle sheet, the single noodle
sheet is flat-rolled so as to form noodle lines, and the noodle lines are gelatinized and
dried, wherein

a blending amount of salt in the inner layer noodle sheet is higher than a
blending amount of salt in the outer layer noodle sheets, and

a value, which is obtained by subtracting the blending amount of the salt in the
outer layer noodle sheets from the blending amount of the salt in the inner layer noodle
sheet relative to 100 parts by weight of the main ingredient, is 2 parts by mass or more.
[Claim 2]

The multilayer structure instant noodle according to claim 1, wherein

the inner layer noodle sheet and outer layer noodle sheets comprise:

at least one main ingredient selected from the group consisting of wheat flour,
buckwheat flour, rye flour, barley flour and starch;

salt; and

water.

[Claim 3] (Currently Amended)

The multilayer structure instant noodle according to claim 1 or 2, wherein the
value, which is obtained by subtracting the blending amount of the salt in the outer layer
noodle sheets from the blending amount of the salt in the inner layer noodle sheet relative

to 100 parts by weight of the main ingredient, is 2 parts by mass or more and 14 parts by

Amended Sheet (Article 19 of Patent Cooperation Treaty)
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weight or less.
[Claim 4]

The multilayer structure instant noodle according to any one of claims 1 to 3,
wherein the blending amount of the salt in the inner layer noodle sheet is within a range
of 3.5 to 14 parts by mass relative to 100 parts by weight of the main ingredient.
[Claim 5]

The multilayer structure instant noodle according to any one of claims 1 to 4,
wherein the blending amount of the salt in the inner layer noodle sheet is within a range
of 4 to 12 parts by mass relative to 100 parts by weight of the main ingredient.

[Claim 6]

The multilayer structure instant noodle according to any one of claims 1 to 5,
wherein the ratio of the total thickness of the outer layer noodle sheets before
sandwiching the inner layer noodle sheet between the outer layer noodle sheets to the
thickness of the inner layer noodle sheet is within a range of 2:1 to 2:8.

[Claim 7] (Currently Amended)

A manufacturing method of a multilayer structure instant noodle, comprising:

a step (1) of forming an inner layer noodle sheet and outer layer noodle sheets;

a step (2) of sandwiching the inner layer noodle sheet between the outer layer
noodle sheets such that these noodle sheets are combined to form a single noodle sheet;

a step (3) in which the combined noodle sheet having a multilayer structure is
further flat-rolled and then cut out so as to form raw noodle lines;

a step (4) of gelatinizing the raw noodle lines; and

a step (5) of drying the gelatinized noodle lines, wherein

a blending amount of salt in the inner layer noodle sheet is higher than aa

blending amount of salt in the outer layer noodle sheets, and

Amended Sheet (Article 19 of Patent Cooperation Treaty)
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a value, which is obtained by subtracting the blending amount of the salt in the
outer layer noodle sheets from the blending amount of the salt in the inner layer noodle
sheet relative to 100 parts by weight of the main ingredient, is 2 parts by mass or more.
[Claim 8]

The manufacturing method of a multilayer structure instant noodle according to
claim 7, wherein

the inner layer noodle sheet and outer layer noodle sheets comprise:

at least one main ingredient selected from the group consisting of wheat flour,
buckwheat flour, rye flour, barley flour and starch;

salt; and

water.

[Claim 9] (Currently Amended)

The manufacturing method of a multilayer structure instant noodle according to
claim 7 or 8, wherein the value, which is obtained by subtracting the blending amount of
the salt in the outer layer noodle sheet from the blending amount of the salt in the inner
layer noodle sheet relative to 100 parts by weight of the main ingredient, is 2 parts by
mass or more and 14 parts by weight or less.

[Claim 10]

The manufacturing method of a multilayer structure instant noodle according to
any one of claims 7 to 9, wherein the blending amount of the salt in the inner layer
noodle sheet is within a range of 3.5 to 14 parts by mass relative to 100 parts by weight
of the main ingredient.

[Claim 11]
The manufacturing method of a multilayer structure instant noodle according to

any one of claims 7 to 10, wherein the blending amount of the salt in the inner layer

Amended Sheet (Article 19 of Patent Cooperation Treaty)
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noodle sheet is within a range of 4 to 12 parts by mass relative to 100 parts by weight of
the main ingredient.
[Claim 12]

The manufacturing method of a multilayer structure instant noodle according to
any one of claims 7 to 11, wherein the ratio of the total thickness of the outer layer
noodle sheets before sandwiching the inner layer noodle sheet between the outer layer
noodle sheets to the thickness of the inner layer noodle sheet is within a range of 2:1 to

2:8.

Amended Sheet (Article 19 of Patent Cooperation Treaty)



