DESCRIPTION

METHOD FOR PRODUCING INSTANT NOODLES DRIED BY HOT AIR STREAM
AT HIGH TEMPERATURE

TECHNICAL FIELD
[0001]

The present invention relates to a method for producing instant noodles by drying
under a high-temperature hot air stream, and relates specifically to a method for producing
instant noodles by drying under a high-temperature hot air stream that yields noodles

which have a taste and texture similar to fried noodles and yet have a low caloric value.

BACKGROUND ART
[0002]

Representative examples of currently known instant noodles include instant deep-
fried noodles obtained by using steam or the like to effect a gelatinization of the raw
noodle strands, and subsequently deep-frying the gelatinized noodle strands (instant fried
noodles), and hot air dried noodles obtained by drying the gelatinized noodle strands in a
hot air stream (instant non-fried noodles). Because of the deep-frying production method,
instant fried noodles have a very moreish taste and a favorable texture. However, because
of the production method, the oil and fat content of the noodle strands is high, meaning
they suffer from a high caloric count.

[0003]

In contrast, the above-mentioned instant non-fried noodles are not produced using
a deep-frying method, and therefore the oil and fat content of the noodle strands is low.
Accordingly, they have a low caloric value, a light taste reminiscent of raw noodles, and a
pleasing texture. However, they lack the moreish taste and texture of the above-
mentioned instant fried noodles, which can sometimes result in an unsatiated feeling.
Further, blocks of conventional instant non-fried noodles tend to exhibit minimal bulk,
with a small void ratio within the block, meaning drying the block of noodles uniformly
tends to be problematic. As a result, these instant non-fried noodles tend to be prone to
drying irregularities, which makes it difficult to achieve rapid and uniform rehydration
when preparing the noodles for eating, and results in inferior texture.

[0004]



In light of the above circumstances, much investigation has been conducted into
methods for producing instant non-fried noodles which have a taste and texture similar to
fried noodles but have a low caloric count. JP 03-72854 A (Patent Document 1) discloses
a method of adhering an edible oil that has been heated and then cooled in advance to the
surface of the noodle strands, either before and/or afier steam treatment of the raw noodle
strands, and then subjecting the noodle strands to a drying treatment using superheated
steam. The Patent Document | states that the method described above enables the
production of instant non-fried noodles that have a taste and texture similar to fried
noodles, and yet have a low caloric value. However, in the method disclosed in the above-
mentioned Patent Document 1, a preliminary step of heating the edible oil to a high
temperature of 120 to 160°C and then cooling the oil must be performed in order to
achieve a fried noodle-like flavor, and therefore controlling the oil is complicated. Further,
in this type of method in which the oil and fat content is lowered simply by adhering an
edible oil to the surface of the noodle strands, the fried noodle-like taste and texture tends
to be inadequate.

[0005]

Furthermore, JP 09-51773 A (Patent Document 2) discloses a method for
producing instant dried noodles that comprises performing a preliminary drying of
steamed noodles in a hot air stream having a stream speed of 20 to 40 m/s and a
temperature of 100 to 120°C in order to reduce the water content of the noodles to 15 to
32%, and subsequently swelling and drying the preliminarily dried steamed noodles in a
hot air stream having a stream speed of 10 to 35 m/s and a temperature of 100 to 120°C.
The Patent Document 2 discloses that the method described above enables the production
of instant noodles that can be rehydrated in a short period of time and exhibit excellent
texture. However, the object of the method disclosed in the above-mentioned Patent
Document 2 was the production of noodles having a taste and texture similar to fried

noodles, and the production of low-calorie instant non-fried noodles was not an object of

the mvention.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

[0006]
Patent Document 1: JP 03-72854 A
Patent Document 2: JP 09-51773 A



DISCLOSURE OF INVENTION

PROBLEMS INVENTION AIMS TO SOLVE
[0007]

The present invention has been developed in light of the above circumstances, and
has an object of providing a method for producing instant noodles by drying under a high-
temperature hot air stream that yields noodles which have a moreish taste and texture
similar to fried noodles and yet have a low caloric value. In particular, an object of the
present invention is to provide a method for producing instant noodles by drying under a
high-temperature hot air stream, which, despite using hot air drying, is able to achieve a
significant reduction in the drying time and a more uniform drying for noodle blocks, and
yet yields noodles which have a taste and texture similar to fried noodles, exhibit rapid

and uniform rehydration characteristics and have a low caloric value.

MEANS FOR SOLUTION OF THE PROBLEMS
[0008]

In order to achieve the above object, the inventors of the present invention
undertook intensive investigation of production techniques for dried instant noodles.
Initially, the inventors investigated a method that comprised adhering an edible oil to the
surface of raw noodle strands obtained by normal methods, subsequently steaming the
noodles to produce steamed noodles, and then packing the noodles in a retainer and
blowing a predetermined high-temperature, high-speed hot air stream onto the retainer
from above and below the retainer to dry and swell the block noodles. As a result, the
inventors found that although the swelling and drying of the noodle block was capable of
producing non-fried noodles that had a fried noodle-like texture, the product was not
entirely satisfactory. Further, compared with conventional fried noodles, the oily taste and
roasted sensation of the dried noodles tended to be inadequate.

[0009]

It is thought that this lack of a fried noodle-like oily taste is because although
adhering the edible oil to the raw noodle strands yield a certain level of flavor, this flavor
cannot be detected within the interior of the noodle strands. Further, in terms of texture, if
the amount of adhered oil on the surface of the noodle strands is increased in order to
enhance the fried noodle-like taste, then the noodle strands tend to become sticky

following steaming, and the penetration of the hot air stream through the noodles



deteriorates, meaning the swelling of the noodles becomes non-uniform, increasing the
chance of drying irregularities and yielding noodles that taste slightly uncooked, with little
of the texture associated with fried noodles, and accordingly, a favorable result was not
obtained.

[0010]

Accordingly, the inventors of the present invention continued their investigations,
and discovered that, rather than using a method in which an edible oil was merely adhered
to the raw noodle strands prior to the drying process using a high-temperature, high-speed
hot air stream, by employing a method in which an edible oil was also added to the raw
material flour, when the noodle strands were subjected to swelling and drying using the
hot air stream, the synergistic effect of promoting swelling from the surface of the noodle
strands and promoting swelling from within the noodle strands enables the desired object
to be achieved. Furthermore, upon conducting investigations into methods of further
reducing the caloric value of the dried instant noodles, the inventors discovered that
resistant starch not only has the effect of reducing the caloric value, but also yields the
unexpected effect of dramatically improving the drying efficiency. The present invention
was developed on the basis of these discoveries, and relates to the aspects described below.
[0011]

A first aspect of the present invention relates to a method for producing instant
noodles dried by a high-temperature hot air stream, wherein the method comprises the
following steps:

step (a) producing a noodle band from a noodle dough prepared by adding an
edible oil to a noodle dough material including a raw material flour, and then producing
raw noodle strands from the noodle band,

step (b) adhering an edible oil to the raw noodle strands, and then steaming the raw
noodle strands to produce steamed noodles,

step (c) forming a noodle block by packing a predetermined amount of the steamed
noodles into a retainer, and

step (d) swelling and drying the noodle block by blowing a hot air stream at a
temperature of 120°C to 160°C onto the noodle block from above and below the retainer
at a stream speed of 30 m/s to 70 nv/s for a period of 3 to 15 minutes.

[0012]
In the method described above, the amount of edible oil added to the raw material

flour is preferably within a range from 0.5 to 2.5% by weight based on the total weight of



the raw material flour. Further, the amount of edible o1l adhered to the raw noodle strands
is preferably within a range from 1 to 8% by weight based on the total weight of the raw
material flour. By ensuring that the amount of edible oil added to and adhered to the
noodles satisfy these respective ranges, a taste and texture that are similar to fried noodles
can be achieved. Furthermore, the moisture content of the noodle block obtained upon
swelling and drying is preferably not more than 6%.

[0013]

Further, another aspect of the present invention relates to the above method for
producing instant noodles dried by a high-temperature hot air stream, wherein the above-
mentioned retainer has a tapered shape in which the lower opening is larger than the upper
opening.

[0014]

Yet another aspect of the present invention relates to the above method for
producing instant noodles dried by a high-temperature hot air stream, wherein a resistant
starch is added as one component of the raw material flour.

[0015]

Further, yet another aspect of the present invention relates to the above method for
producing instant noodles dried by a high-temperature hot air stream, wherein three of the
above noodle bands are formed, the three noodle bands are laminated to produce a three-
layer noodle band having an outer layer/inner layer/outer layer structure, raw noodle
strands having a three-layer structure are subsequently produced from the three-layer
noodle band, and a resistant starch is added to the inner layer.

[0016]

This Application is based upon and claims the benefit of priority from prior
Japanese Application 2008-290227, which was filed on November 12, 2008 by the same
applicants as the present application, and the entire contents of this prior application are

incorporated herein by reference.

EFFECTS OF THE INVENTION
[0017]

According to the present invention, by adding an edible oil to the raw material
flour, also adhering an edible oil to the raw noodle strands prepared from the raw material
flour, steaming the noodles, and then rapidly drying and swelling the steamed noodles by

blowing a high-temperature hot air stream onto the noodles at high speed, dried instant



noodles can be produced that have a moreish taste and texture similar to fried noodles, and
yet have a low caloric value. Further, compared with conventional hot air drying methods,
the drying time can be shortened considerably, and a more uniform drying can be achieved.
Moreover, because the dried instant noodles obtained using the method of the present
invention undergo uniform swelling, reconstitution (rehydration) of the noodles occurs

uniformly, resulting in a more uniform noodle texture,

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is an electron microscope photograph (magnification: 50x) illustrating the
cross section of a noodle strand of a dried instant noodle of the present invention prepared
in example 1.

FIG. 2 is an electron microscope photograph (magnification: 50x) illustrating the
cross section of a noodle strand of a dried instant noodle prepared in comparative example
2

FIG. 3 is an electron microscope photograph (magnification: 50x) illustrating the
cross section of a noodle strand of a dried instant noodle prepared in comparative example
3.

FIG. 4 is an electron microscope photograph (magnification: 50x) illustrating the
cross section of a noodle strand of a dried instant noodle prepared in comparative example
4,

FIG. 5 is an electron microscope photograph (magnification: 50x) illustrating the
cross section of a noodle strand of a dried instant noodle of the present invention prepared

in example 2,

BEST MODE FOR CARRYING OUT THE INVENTION
[0019]

The present invention is described in further detail below, but the present invention
is in no way limited by the following description.
[0020]

The method for producing instant noodles dried by a high-temperature hot air
stream according to the present invention comprises: (a) producing a noodle band from a
noodle dough prepared by adding an edible oil to a noodle dough material including a raw

material flour, and then producing raw noodle strands from the noodle band, (b) adhering



an edible oil to the raw noodle strands, and then steaming the raw noodle strands to
produce steamed noodles, (c) forming a noodle block by packing a predetermined amount
of the steamed noodles into a retainer, and (d) swelling and drying the noodle block by
blowing a hot air stream at a temperature of 120°C to 160°C onto the noodle block from
above and below the retainer at a stream speed of 30 m/s to 70 m/s for a period of 3 to 15
minutes.

[0021]

There are no particular limitations on the variety of dried instant noodles produced
in the present invention, and any of the noodle varieties commonly known in the art can
be produced. Specific examples include udon wheat noodles, soba buckwheat noodles,
Chinese noodles and spaghetti.

[0022]

Further, in the present invention, the expression "high-temperature hot air stream"
describes a hot air stream with a high temperature of 120°C to 160°C that is blown at a
high speed of 30 m/s to 70 m/s. Further, the expression "dried by a high-temperature hot
air stream" describes the process of swelling and drying a noodle block by blowing the
above high-temperature hot air stream onto the noodle block from above and below the
retainer for a period of 3 to 15 minutes.

[0023]

A more detailed description of each of the steps of the production method of the
present invention is presented below. However, the present invention is not limited to the
embodiments described below.

[0024]
Step (a):
1. Raw material formulation

In the present invention, the noodle dough material is composed of the types of
materials typically used as raw materials for instant noodles. In other words, the noodle
dough material comprises a raw material flour as the main component, and also includes a
variety of other components such as salt. The raw material flour may use a single cereal
flour such as wheat flour, buckwheat flour or rice flour, a single starch such as potato
starch, tapioca starch or corn starch, or a mixture of two or more of these materials. The
above-mentioned starch may also be a raw starch, an o.-starch, or a processed starch such
as an etherified starch.

[0025]



In the present invention, a resistant starch is preferably used as one component of
the raw material flour. Using a resistant starch enables a further reduction in the caloric
value of the dried instant noodles. In the present invention, the expression "resistant
flour" describes a starch that is resistant to the digestive action of digestive enzymes,
namely, a starch that is resistant to digestion and absorption within the human intestine.
These resistant starches are widely known in the art, as typified by JP 10-313804 A. In
the present invention, resistant starches that commonly known in the art can be used, and
there are no particular limitations on the type of resistant starch nor on the production
method therefor.

[0026]

Although not a specific limitation of the present invention, in one embodiment of
the present invention, the use of a combination of wheat flour and tapioca starch as the
raw material flour is preferred. Further in another embodiment of the present invention,
the use of a combination of wheat flour, tapioca starch and resistant starch as the raw
material flour is preferred.

[0027]

Examples of components that may be used besides the raw material flour include
all manner of additives commonly known in the art, including salt, alkaline agents,
alkaline mineral water, various thickeners, noodle improvers, various colorants such as
carotene pigments, and preservatives. These additives may be added in the form of
powders together with the raw material flour, or may be added in the form of a solution or
suspension within the mixing water.

[0028]

A feature of the present invention is the addition of an edible oil to the noodle
dough material. There are no particular limitations on the method used for adding the
edible oil. For example, the edible oil may simply be added during mixing of the raw
material flour and other additives of the noodle dough material, or the edible oil may be
added to and mixed with the mixing water.

[0029]

The appropriate amount of the edible oil varies depending on factors such as the
type and formulation of the raw material flour, and the amounts and properties of the other
additives. However, in one embodiment of the present invention, the amount added of the
edible oil, per 1 kg of the raw material flour, is within a range from 5 to 27 ml, and

preferably from 15 to 22 ml. In other words, the amount of the edible oil relative to the



total weight of the raw material flour is within a range from 0.5 to 2.5% by weight, and
preferably from 1.5 to 2% by weight. By ensuring that the amount of the edible oil is at
least 5 ml, a favorable flavor can be imparted to the noodles. On the other hand, ensuring
that the amount is not more than 27 ml prevents the noodles from becoming brittle and
results in a more favorable texture. The edible oil used in the present invention refers to
any edible oil or fat. Further, the melting point of the oil or fat may be either high or low.
Specific examples of the edible oil include vegetable oils and fats such as palm oil, corn
oil, sesame oil and canola oil, and animal oils and fats such as lard and beef tallow, and
any one or more of these oils and fats may be selected as appropriate.

[0030]

During the investigations conducted by the inventors of the present invention, it
was discovered that adding a resistant starch to the raw material flour not only had the
effect of reducing the caloric value, but also yielded the surprising effect of dramatically
improving the drying efficiency, which enabled a dramatic shortening of the drying time
for a noodle block. From the viewpoints of drying efficiency and texture, the amount
added of the resistant starch, per 1 kg of the combined weight of all the raw material flour
components other than the resistant starch, is preferably within a range from 50 to 700 g,
and more preferably from 300 to 600 g. By ensuring that the amount of the resistance
starch is at least 50 g per 1 kg of the raw material flour, the drying efficiency can be
improved effectively, and a shortening of the drying time can be achieved with ease.
Further, by ensuring that the amount of the resistant starch is not more than 700 g, the
caloric count of the dried instant noodles can be reduced while maintaining a favorable
texture. Furthermore, favorable noodle strands can be produced without the problems
associated with the noodles becoming brittle during the noodle production process.
[0031]

2. Mixing, rolling, and cutting

In the present invention, the above-mentioned noodle dough can be produced by
kneading the above noodle dough materials in accordance with normal methods used in
the production of instant noodles. More specifically, mixing water and the edible oil are
added to the above-mentioned raw material flour, and a mixer is then used to knead the
materials together to form a uniform mixture. Following production of a noodle dough in
this manner, noodle production is conducted by rolling the noodle dough in a combined
machine to produce a noodie band, performing further rolling of the noodle band, and then

cutting the noodle band with a cutting blade to produce noodle strands. In an alternative
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method, raw noodle strands can be produced by extruding the above-mentioned noodle
dough through an extruder or the like.
[0032]

In the present invention, there are no particular limitations on the structure and
shape of the produced raw noodle strands, and the noodles may be either single-layer
noodles produced from a single noodle band, or multilayer noodles produced by
laminating two or more noodle bands to form a noodle band having a multilayer structure,
and subsequently forming noodles from this multilayer structure. Particularly in the case
of three-layer noodles, the noodles can be produced using a method that is known in the
art, wherein noodle bands that form the outer layers are laminated to both sides of the
noodle band used for forming the inner layer, thus forming a noodle band having a three-
layer structure. In the case of these types of three-layer noodles, if a resistant starch is
added to the inner layer, then the drying efficiency of the inner portions of the noodle
strands is improved, resulting in a faster drying time for the inner portions of the noodle
strands, and thercfore the difference between the amount of water lost from the surface of
the noodle strands and the amount of water lost from the interior of the noodle strands
during drying is small, enabling a more uniform drying with minimal drying irregularities
to be achieved. Further, the drying times for the noodle strands and the overall noodle
block can be shortened significantly.

[0033]
Step (b):
3. Oil adhesion

Next, an edible oil is adhered uniformly to the noodle strands obtained in the step
(a) described above. The adhesion can be achieved by spraying or showering the edible
oil onto the noodle strands. This spraying or showering can be achieved by using a hand
sprayer or spraying tube or the like. The amount of edible oil used during the oil adhesion
is preferably within a range from 10 to 90 ml, and more preferably from 10 to 54 ml, per 1
kg of the raw material flour. In other words, relative to the total weight of the raw
material flour, the amount of edible oil adhered to the noodles is preferably within a range
from 1 to 8% by weight, and more preferably from [ to 5% by weight.

[0034]

By ensuring that the amount of the adhered edible oil is at least 10 ml, a favorable

fried noodle-like taste can be more easily imparted to the noodles. On the other hand,

provided the amount of adhered oil is not more than 90 ml, a favorable taste and texture
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can be achieved without the noodles becoming oily. If the amount of adhered oil is too
large, then the noodles tend to develop an oily feeling, and the taste and texture tend to
deteriorate. Furthermore, the excess o1l tends to make the surface of the noodle strands
sticky, which tends to worsen the penetration of the hot air stream, resulting in non-
uniformity in the swelling of the noodles, and an increased likelihood of drying
irregularities. The type of edible oil adhered to the noodle strands may be the same as the
edible oil added to the noodle dough material, and any edible oil or fat can be used. In
consideration of the fluidity of the oil and its suitability to use within machinery, the
temperature of the edible oil during the adhesion process is preferably within a range from
40 to 70°C, although the temperature should be determined with due consideration of the
type of oil being used, so as to achieve a uniform adhesion of the oil.

[0035]

4. Steaming
Subsequently, the noodle strands with the edible oil adhered thereto are subjected

to a steam treatment for approximately 2 minutes using a typical method used for
producing instant noodles, thereby effecting a gelatinization of the noodle strands that
produces steamed noodles.
f0036]
5. Flavoring

In the present invention, if required, the steamed noodles may be subjected to
additional processing generally known as a flavoring step, either for the purposes of
imparting flavor to the noodle strands and performing cooling, or for the purpose of
improving the unraveling properties of the noodle strands during drying and upon
consumption. For example, during this additional processing, a solution containing salt,
sodium glutamate (MSG), and an unraveling improver (such as lecithin, a glycerol fatty
acid ester, or a water-soluble hemicellulose such as soybean fiber) and the like is
preferably adhered to the steamed noodles by spraying or showering. In an alternative
method, during the additional processing, the steamed noodles are preferably dipped in the
solution mentioned above. The amount of the above solution adhered to the steamed
noodles as a flavoring liquid or the like is typically 30 ml per 100 g of the steamed
noodles. In those cases where a dipping method is employed, the dipping time is
preferably within a range from 3 to 10 seconds.
(0037]
Step (c):
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6. Weighing and packing

Subsequently, the steamed noodles obtained in the step (b) described above are
pulled, while being cut to a length of approximately 20 to 25 cm, which represents the
amount for a typical single serving (a weight of 80 g/serving), and the cut noodles are then
packed inside a retainer (a drying frame) to form a noodle block. The retainer has a taper-
shaped outer form such as a circular truncated cone shape or a truncated pyramid shape,
and the upper and lower surfaces are open ring shapes. This type of retainer can be
mounted on a net conveyor or punching plate. In order to prevent the noodles from flying
out of the retainer when the hot air stream is blown onto the noodles from below the
retainer during the drying step described below, a lid or punching plate with a plurality of
air holes or a network of air holes formed therein may be attached to the upper surface of
the retainer following the above-mentioned packing process, although if the noodles are
not prone to flying out of the retainer, then using no lid or the like is preferable in terms of
improving the drying efficiency of the noodle block. Further, retainers in which the sizes
of the upper and lower openings are equal, or in which the lower opening has a larger size
than the upper opening are preferred in terms of more readily achieving uniform drying.
From the viewpoint of drying efficiency, the degree of openness within the upper and
lower surfaces of the retainer represented by the air holes is preferably at least 50%.
However, there are no particular limitations on the shape of the air holes, which may be
composed of individual holes or a network of interconnected openings.

[0038]

In one embodiment of the present invention, a ring-shaped retainer is positioned on
top of a net conveyor with a reverse taper orientation. Namely, the retainer is positioned
so that, when viewed from the side, the tapered shape is wider at the bottom than at the top.
A noodle block is formed by packing the thus positioned retainer with a fixed amount of
noodle strands having a water content of 40 to 55% that have been subjected to the above
flavoring step. The drying step described below is then performed.

[0039]

The retainers used in the production of instant noodles usually have a shape in
which the sizes of the upper and lower openings are equal, or in which the upper opening
has a larger size than the lower opening. If a retainer having this type of shape is used,
then when the noodle block is removed from the retainer following completion of the
drying step, the retainer must be inverted, and in some cases the noodle block may stick to

the retainer. In contrast, in the embodiment described above, by using a retainer having a
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shape in which the lower opening is larger than the upper opening, the retainer need not be
inverted to remove the noodle block, and the separation between the retainer and the
noodle block following the drying step is excellent.

[0040]

Step (d):

7. Drying

In the present invention, drying of the noodle block is conducted using a high-
temperature, high-speed hot air stream. If the temperature and speed of the hot air stream
are insufficient, then the drying efficiency deteriorates, and drying the noodle block to a
desirable swelled state tends to become problematic. On the other hand, if the temperature
and speed of the hot air stream are excessively high, then other problems such as drying
irregularities and burning tend to become more likely. For these reasons, the drying step
in the present invention is performed by blowing a hot air stream at a temperature of
120°C to 160°C onto the noodle block from above and below the retainer at a stream
speed of 30 m/s to 70 m/s. The drying step is preferably performed until the water content
within the resulting dried instant noodles is not more than 6%.

[0041]

Under the drying conditions using the high-temperature and high-speed hot air
stream described above, blowing the hot air stream onto the noodle block for a period of
approximately 3 to 15 minutes yields the preferred dried instant noodles described above.
In one embodiment of the present invention, following completion of the drying step to
reduce the water content of the noodle block to not more than 6%, drying is continued for
a further 2 to 4 minutes until the water content is further reduced to not more than 2%. In
those cases where the drying step is continued in this manner until the water content is
reduced to not more than 2%, the noodle block is partially baked, which imparts a baked
spicy flavor to the noodle strands, and this is preferred in terms of further enhancing the
fried noodle-like taste.

[0042]

Further, in another embodiment of the present invention, the drying step may be
performed in two stages. Specifically, a primary drying is first conducted for 60 to 120
seconds, by blowing a hot air stream at a temperature of 120 to 160°C onto the top of the
retainer at a stream speed of 20 to 40 m/s, and simultaneously blowing a hot air stream at
a temperature of 120 to 160°C from the bottom of the retainer at a stream speed of 50 to

70 m/s, until the water content of the noodle block is reduced to not more than 20%.
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Subsequently, a secondary drying is performed by blowing hot air streams having a
temperature of 120 to 160°C onto the noodle block from both above and below the
retainer at a stream speed of 50 to 70 mv/s for a period of 2 to 13 minutes, until the water
content of the noodle block is reduced to not more than 6%.

[0043]

In the above type of embodiment where the drying step is performed in two stages,
because the stream speed of the hot air stream blown from above the retainer is suppressed
during the initial stages of the drying, causing the noodle strands to be lifted upward, the
void ratio within the noodle block can be increased, and the size of the noodle block can
be enlarged. Further, as a result of the increase in the void ratio within the noodle block,
the drying efficiency improves, meaning the drying time can also be shortened. In the
production method of the present invention, after performing the above series of steps and
completing the drying step, the noodle block is cooled for a predetermined period, and
then removed from the retainer by raising the retainer, thus yielding the desired dried
instant noodles.

[0044]

As described above, according to the method of the present invention, by adding
an edible oil to the raw material flour, also adhering an edible oil to the raw noodle strands
prepared from the raw material flour, steaming the noodles, and then rapidly drying and
swelling the steamed noodles by blowing a high-temperature hot air stream onto the
noodles at high speed, dried instant noodles can be produced that have a moreish taste and
texture similar to fried noodles, and yet have a low caloric value. Further, compared with
conventional hot air drying methods, the drying time can be shortened considerably, and a
more uniform drying can be achieved. Moreover, because the dried instant noodles
obtained using the method of the present invention undergo uniform swelling,
reconstitution (rehydration) of the noodles occurs uniformly, resulting in a more uniform

noodle texture.

EXAMPLES
[0045]

The present invention is described below in further detail based on a series of
preliminary experiments and examples. However, the present invention should not be
construed as being limited by the examples described below, and all manner of

modifications are possible without departing from the scope of the present invention. In
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the following description, unless stated otherwise, the units "% by weight" are abbreviated
as "%". Further, water content values are recorded as the average of a series of values
obtained by breaking the noodle strands into small pieces, placing the pieces in a hot air
circulating thermostatic dryer at 105°C for 4 hours, and measuring the reduction in weight
caused by the drying.

[0046]

First, methods of adding an edible oil to the noodles were investigated in detail, by
investigating methods that involved spaying the oil onto the noodle strands, methods that
involved mixing the oil into the raw material flour, and methods that combined these two
techniques.

[0047]
(Preliminary Experiment 1)

A method of adding an edible oil to the noodles was investigated by spraying the
edible oil onto raw noodle strands that had been cut using a typical method vsed in the
production of instant noodles, and then investigating the effect of the edible oil on the
taste and texture of the noodles. Specifically, the investigation was performed in the
manner described below.

[0048]
(1) Production of dried noodles

900 g of wheat flour was dry-blended with 100 g of tapioca starch to prepare a raw
material flour. To this raw material flour was added 330 ml of a mixing water in which
had been dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene
pigment, and the resulting mixture was mixed for 15 minutes in a normal pressure mixer
to prepare a noodle dough. This noodle dough was rolled using a rolling machine and
then cut using a cutting blade of a square blade No. 20, yielding noodle strands with a
thickness of 0.77 mm.

[0049]

Next, an edible oil was sprayed uniformly onto the surface of the noodle strands
with a hand sprayer, in an amount shown in Table 1 below (an amount equivalent to 0 to
11% by weight relative to the total weight of the raw material flour), thereby adhering the
edible oil to the entire surface of the noodle strands. The noodle strands were then
immediately subjected to a steam treatment for 2 minutes 30 seconds, yielding steamed

noodles. Subsequently, the steamed noodles were dipped for approximately 3 minutes in
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a flavoring solution, which had been prepared by dissolving 80 g of salt and 5 g of MSG
in 1 L and then heating the solution to 60°C.
[0050]

Subsequently, the steamed noodles that had been subjected to the above flavoring
step were cut to a length 0f 20 to 25 cm per serving (a weight of 80 g/serving), and the cut
noodles were placed inside a retainer (drying frame: a ring-shaped retainer with an upper
diameter of 73 mm and a lower diameter of 87 mm) on top of a conveyor. The weight of
noodles inside the retainer was 80 g, and the water content within the noodles was 45%.
[0051]

Using a hot air blowing dryer (JETZONE system, a vertical impingement airflow
system, manufactured by Arakawa Co., Ltd.), a hot air stream at a temperature of 142°C
was blown onto the noodles from above and below the retainer at a stream speed of 65 to
70 m/s for a period of 9 minutes, thereby drying and swelling the noodles, and producing
the various dried noodle blocks listed below in Table 1 (water content: 6%).

[0052]
(2) Evaluation of dried noodles

Each of the produced dried noodle blocks was placed in an instant noodles cup,
320 ml of hot water was added, and after standing for 3 minutes, 5 panelists ate the
noodles and performed a sensory evaluation. In the sensory evaluation, the noodles were
compared with fried noodles obtained by a representative production method, and were
evaluated mainly for fried noodle-like taste and texture such as noodle elasticity and
quality using the criteria listed below. The results are shown in Table 1.

(Evaluation criteria)

5: Compared with fried noodles, the taste and texture were extremely good.

4: Compared with fried noodles, the taste and texture were good.

3: Compared with fried noodles, the taste and texture were slightly inferior.

2: Compared with fried noodles, the taste and texture were inferior.

1: Compared with fried noodles, the taste and texture were poor.
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[0053]
[Table 1]
Oil addition method Qil content
. Sensory evaluation (taste, texture)
Kneading | Spraying (dried noodle b]cicg _ B
r No fried noodle-like taste. Slightly uncooked texture,
0% 0% 0% 1
_ ) and puffed texture
0% 3% 3% 2 | Inferior dried noodle-like taste. Slightly puffed texture
Dried noodle-like taste, but inferior oily flavor and
0% 5% 5% 3 . EpLy e .
| L - roasted sensation, and inferior fried noodle-like texture |
Dried noodle-like taste, but inferior oily flavor and
0% 7% 7% 3 : S foT .
- - | roasted sensation, and inferior fried nogdle-llke: texture
0% 9% % 1 | Strong sensation of oiliness
0% 11% 11% 1 | Strong sensation of oiliness

[0054]

As is evident from the results shown in Table 1, spraying edible oil onto the
noodles was able to impart the noodles with a taste similar to fried noodles. Particularly
in those cases where 5 to 7% of the edible oil was sprayed onto the noodles, a favorable
fried noodle-like taste was achieved even though the noodles were non-fried noodles.
However, compared with conventional fried noodles, the degree of oily flavor and the
roasted sensation were inferior, and the fried noodle-like texture was also inferior. Overall,
the results could not be claimed to be entirely satisfactory. Further, when 9 to 11% of the
edible oil was sprayed onto the noodles, a strong sensation of oiliness resulted.

[0055]
(Preliminary Experiment 2)

Two methods of adding an edible oil to noodles were investigated, either by
kneading the edible oil into the raw material flour, or by kneading the edible oil into the
raw material flour and then also spraying the surface of the resulting raw noodles with
additional edible oil, and the effects of these methods on the taste and texture of the
noodles were then investigated Specifically, the investigations were performed in the
manner described below.

[0056]
(1) Production of dried noodles
900 g of wheat flour was dry-blended with 100 g of tapioca starch to prepare a raw

material flour. To this raw material flour was added 330 ml of a mixing water in which
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had been dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene
pigment, 20 ml of an edible oil (equivalent to 2% by weight based on the total weight of
the raw material flour) was then added, and the resulting mixture was kneaded for 15
minutes in a normal pressure mixer to prepare a noodle dough. This noodle dough was
rolled using a rolling machine and then cut using a cutting blade of a square blade No. 20,
yielding noodle strands with a thickness of 0.77 mm.

[0057]

Next, an additional 0 to 9% of the edible oil was sprayed uniformly onto the
surface of the noodle strands in an amount shown in Table 2, thereby adhering the edible
oil to the entire surface of the noodle strands. Subsequently, the same procedure as that
described for preliminary experiment 1 was used to perform flavoring, packing of the
noodles into a retainer and subsequent drying, yielding each of the noodle blocks shown in
Table 2 (water content: 6%)

[0058]
(2) Evaluation of dried noodles

Each of the produced noodle blocks was prepared in the same manner as that
described for preliminary experiment 1, and 5 panelists then ate the noodles and
performed a sensory evaluation. The sensory evaluation was performed in the same
manner as preliminary experiment 1, and the noodles were evaluated using the same
criteria. The results are shown in Table 2.

[0059]
[Table 2]

Oil addition method ) Qil content

Sensory evaluation (taste, texture)
Kneading | Spraying | (dried noodle block)

2% 0% 2% 2 | No fried noodle-like taste, but no puffed texture

Both taste and texture feel slightly similar to those of

0 [) 9
2% 1% 3% 4 | fried noodles

Both taste and texture feel the same as those of fried

2% 3% 5% 5
noodles - _ _
Both taste and texture feel the same as those of fried
2% 5% 7% 5
_ | noodles
2% 7% 5% 2 | Fried noodle-like taste, but slightly oily

2% 9% 11% 1 | Strong sensation of oiliness
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[0060]

As is evident from the results shown in Table 2, by kneading an edible oil into the
raw material flour, the texture of the noodles was improved compared with the case where
no oil was kneaded into the flour (refer to the row in Table 1 in which the sprayed amount
was 0% and the kneaded amount was 0%). However, the noodles lacked a fried noodle-
like taste.

[0061]

In contrast, in those cases where a combination of kneading and spraying was used,
it was clear that when the total amount of oil used was within a range from 3 to 7%, the
noodles had a fried noodle-like taste, as well as a favorable texture similar to the swelling
observed for fried noodles. Further, although not shown in the table, if the amount of
kneaded oil was set to 0.5% and the amount of oil adhered by spraying was set to 8%,
resulting in a total amount of oil of 8.5%, a favorable result was obtained, with both the
taste and texture feeling similar to those of fried noodles.

[0062]

On the other hand, in those cases where, as shown above in Table 1, addition of
the edible oil was performed only by spraying, even if the oil content within the noodle
block was a similar value within a range from 3 to 7%, the oily taste and roasted sensation
were inferior to those of conventional fried noodles, and the fried noodle-like texture was
also inferior. Furthermore, in either case, it was found that if the total oil content within
the dried noodle block following drying exceeded 9%, then an oily sensation could be
detected, and the texture deteriorated.

[0063]

Based on the above results, it is clear that by adding appropriate amounts of an
edible oil, both by kneading the oil into the raw material flour and by spraying the oil onto
the noodle strands, dried noodles can be obtained that have a taste and texture similar to
fried noodles, and yet have a low caloric value.

[0064]
(Preliminary Experiment 3)

The appropriate range for the amount of edible oil kneaded into the raw material
flour was investigated in the manner described below.

(1) Production of dried noodles
900 g of wheat flour was dry-blended with 100 g of tapioca starch to prepare a raw

material flour. To this raw material flour was added 330 ml of a mixing water in which
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had been dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene
pigment. An amount of edible oil shown below in Table 3 between 0 and 33 ml
(equivalent to 0 to 3% by weight based on the total weight of the raw material flour) was
then added, and the resulting mixture was kneaded for 15 minutes in a normal pressure
mixer to prepare a noodle dough. This noodle dough was rolled using a rolling machine
and then cut using a cutting blade of a square blade No. 20, yielding noodle strands with a
thickness of 0.77 mm.

[0065]

Next, an additional 5% by weight of the edible oil relative to the weight of the raw
material tlour was sprayed uniformly onto the surface of the noodle strands, thereby
adhering the edible oil to the entire surface of the noodle strands. Subsequently, the same
procedure as that described for preliminary experiment 1 was used to perform flavoring,
packing of the noodles into a retainer and subsequent drying, yielding each of the noodle
blocks shown below in Table 3 (water content: 6%).

[0066]
(2) Evaluation of dried noodles

Each of the produced noodle blocks was prepared in the same manner as that
described for preliminary experiment 1, and 5 panelists then ate the noodles and
performed a sensory evaluation. The sensory evaluation was performed in the same
manner as preliminary experiment 1, and the noodles were evaluated using the same

criteria. The results are shown in Table 3.

[0067]
[Table 3] . o o
0il addition method Qil content
. Sensory evaluation (taste, texture)
Koeading | Spraying (dried noodle block) -
0% 5% 5% 3 | Fried noodle-like taste, but slightly inferior
Both taste and texture feel slightly similar to those of
0.5% 5% 5.5% 4 .
- T fried noodles
Both taste and texture feel slightly similar to those of
1.0% 5% 6% 4 .
o ) __Eed noodles -
Both taste and texture feel the same as those of fried
1.5% 5% 6.5% 5
| noodles
Both taste and texture feel the same as those of fried
2.0% 5% 7% 5
* B noodles - N
Taste is similar to that of fried noodles, but the texture
2.5% 5% 7.5% 4 1. . S
i is slightly inferior
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[0068]
From the results in Table 3 it was clear that when the amount of edible oil kneaded

into the flour was within a range from 0.5 to 2.5%, a favorable result was achieved, with
both the taste and texture of the noodles favorable, and the taste being similar to that of
fried noodles. It was also found that as the amount of kneaded oil was increased, the case
of production of the noodles tended to deteriorate.

[0069]

(Preliminary Experiment 4)

When investigating the addition of resistant starch to the raw material flour, an
unpredicted result was obtained in that the drying of the noodle block was accelerated.
Accordingly, the amount of resistant starch added to the raw material flour was varied,
and the effects on the drying rate and the noodle texture were investigated in detail in the
manner described below.

[0070]
(1) Preparation of noodle block
An amount of a resistance starch shown in Table 4 (product name: FIBERZIM,

manufactured by Matsutani Chemical Industry Co., Ltd.) was dry-blended with 1 kg of a
powder composed of 900 g of wheat flour and 100 g of tapioca starch to prepare a raw
material flour. To this raw material flour mixture was added 330 ml of a mixing water in
which had been dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a
carotene pigment, 3 ml of an edible oil (equivalent to 2% by weight based on the total
weight of the raw material flour mixture) was then added, and the resulting mixture was
kneaded for 15 minutes in a normal pressure mixer to prepare a noodle dough, This
noodle dough was rolled using a rolling machine and then cut using a cutting blade of a
square blade No. 20, yielding noodle strands with a thickness 0f 0.77 mm.

[0071]

Next, an additional 5% by weight of the edible oil relative to the total weight of the
raw material flour mixture was sprayed uniformly onto the surface of the noodle strands,
thereby adhering the edible oil to the entire surface of the noodle strands. Subsequently,
the same procedure as that described for preliminary experiment 1 was used to perform
flavoring and packing of the noodles into a retainer, yielding noodle blocks of steamed
noodles.

[0072]
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(2) Investigation of drying time

A hot air stream was blown onto each noodle block produced in the above manner,
from above and below the retainer containing the noodle block, under the same conditions
as those described in preliminary experiment 1, while the water content of the noodle

block was measured continuously. The results are shown in Table 4.

[0073]
[Table 4]
L Drying time
Resistant starch 0 minutes | 2 minutes | 4 minvtes | 6 minutes | 8 minutes | 10 minutes
Amount Proportion )
added added M Water content (%)
~ 0g 0 (0)% 45.38 28.50 14.42 8.89 | 6.06 3.58
| 50¢g 5(4.8)% 46.02 2720 | 1319 | 8.04 5.55 232
100 g 10 (9.1)% 45.86 26.55 12.85 819 | 5.02 2.35
| 200g 20 (16.7)% 46.11 2550 | 10.78 gl 453 | 255
300 g 30 (23.1)% 45.86 25.45 9.97 5.25 3.56 2.05
500 g 50 (33.3)% 45:45 24.70 9.85 4.65 282 | 220
600 g 60 (37.5)% 46.75 2445 9.68 452 | 292 1.65
700g | 70(41.2)% 45,92 24,97 9.92 4.67 3.05 1.40
| 800g 80 (44.4)% 45.56 25.62 10.01 4.72 2.95 1.75
[0074]

Note (1): The proportion added is a so-called "exclusive proportion" numerical value,
which is calculated based on the total weight of the raw material flour components other
than the resistant starch, namely the combined weight of the wheat flour and the tapioca
starch. The numerical values listed within the parentheses are so-called "inclusive
proportion” values, which are calculated based on the total weight of the entire raw
material flour including the resistant starch.

[0075]

From the results in Table 4 it is evident that the drying rate can be increased by
adding 50 g or more of resistant starch per 1 kg. However, if the amount added is 700 g or
greater (exclusive proportion: 70% by weight), then although the final water content is
low, stickiness of the noodles caused by the flavoring tends to increase, which worsens the

penetration of the hot air stream, and therefore a decrease in the rate of reduction in the
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water content tends to be observed partway through the drying process. Furthermore, if
the amount added is an exclusive proportion of 80% or greater, then producing the
noodles becomes increasingly difficult, and a problem arises in that the noodles develop a
soft texture with no continuity. For these reasons, the amount of resistant starch added to
the raw material flour is preferably an exclusive proportion within a range from 5 to 70%
by weight (an inclusive proportion of 4.8 to 41.2% by weight). When an exclusive
proportion of 30% by weight of resistant starch is added, the drying efficiency can be
improved particularly favorably, yielding a very satisfactory drying rate, and therefore the
amount of resistant starch added is more preferably an exclusive proportion within a range
from 30 to 60% by weight (an inclusive proportion of 23.1 to 37.5% by weight).
[0076]
(Preliminary Experiment 5)

Based on the findings from preliminary experiment 4, the degree of improvement
in the drying efficiency obtained upon addition of a resistant starch to noodles having a
three-layer structure was investigated, together with the effects the resistant starch had on
drying irregularities and the noodle texture.
[0077]
(1) Preparation of noodle block

300 g of wheat flour was dry-blended with 100 g of tapioca starch, and 600 g of a
resistant starch (product name: FIBERZIM, manufactured by Matsutani Chemical
Industry Co., Ltd.) was then added to complete preparation of a raw material flour. To
this raw material flour mixture was added 330 ml of a mixing water in which had been
dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene pigment, 20 ml
of an edible oil (equivalent to 2% by weight based on the total weight of the raw material
flour mixture) was then added, and the resulting mixture was kneaded for 15 minutes in a
normal pressure mixer to prepare a noodle dough. The resistant starch-containing noodle
dough prepared in this manner is referred to using the term "inner layer" in the following
description.

[0078]
In a separate preparation, 900 g of wheat flour was dry-blended with 100 g of

tapioca starch to prepare a raw material flour. To this raw material flour was added 330
ml of a mixing water in which had been dissolved 15 g of salt, 2 g of alkaline mineral
water and 0.2 g of a carotene pigment, 20 ml of an edible oil (equivalent to 2% by weight

based on the total weight of the raw material flour) was then added, and the resulting
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mixture was kneaded for 15 minutes in a normal pressure mixer to prepare a noodle dough.
The noodle dough prepared in this manner is referred to using the term "outer layer” in the
following description.

[0079]

Next, both of the noodle doughs were rolled separately to form an inner layer
noodle band and an outer layer noodle band, and the inner layer noodle band was then
sandwiched between two outer layer noodle bands in a noodle band thickness ratio of
outer layer : inner layer : outer layer = 1:2:1 (weight ratio), thus forming a three-layer
noodle band. After aging for 15 minutes, this three-layer noodle band was rolled in a
combined machine, rolled further using a rolling machine, and then cut using a cutting
blade of a square blade No. 20, yielding noodle strands with a thickness of 0.77 mm.
[0080]

Subsequently, an additional 5% of the edible oil based on the weight of the raw
material flour was sprayed uniformly onto the surface of the noodle strands, thereby
adhering the edible oil to the entire surface of the noodle strands. Subsequently, the same
procedure as that described for preliminary experiment 1 was used to perform steaming,
flavoring, packing of the noodles into a retainer and subsequent drying, yielding a noodle
block containing added resistant starch only within the inner layer (sample A in Table 5).
Using a similar method to that described above, as shown in Table 5, a noodle block
containing added resistant starch only within the outer layer (sample B), a noodle block
containing half of the resistant starch within the inner layer and half within the outer layer
(sample C), and a noodle block containing no added resistant starch within either the inner
layer or the outer layer (sample D) were also prepared. The water content value within
each noodle block prior to the drying step was approximately 45% for each of the samples
AtoD.

[0081]
(2) Investigation of drying time

In this preliminary experiment 5, in a similar manner to that described for
preliminary experiment 1, a hot air stream at a temperature of 142°C was blown onto the
noodle block from above and below the retainer at a stream speed of 65 to 70 mv/s, thereby
drying the produced noodle block. The water content value within the noodle block of
each sample was measured continuously, and the drying times required to reduce the

water content within each noodle block to a value of not more than 10% and a value of not

more than 6% were investigated.
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(3) Evaluation of dried instant noodles

The prepared noodle blocks were cut with a knife, and the cross-section was

inspected visually and evaluated for drying irregularities. In this evaluation, those cases

where swelling and drying had not proceeded sufficiently, leaving localized portions in a

raw noodle state, were identified as having drying irregularities. Further, each of the

noodle blocks was prepared in the same manner as that described in preliminary

experiment 1, and 5 panelists then ate the noodles and performed a sensory evaluation.

The sensory evaluation was performed in the same manner as preliminary experiment 1,

and the noodles were evaluated using the same criteria. The results of the above

evaluations are shown in Table 6.

[0083]
[Table 5]
Amount of added resistant starch
Sample Total across inner and
Inner layer | Outer layer outer layers
A 60% 0% 30%
B 0% 60% 30%
C 30% 30% 30%
D 0% 0% 0%
[0084]
[Table 6] I
Drying ti Drying ti Evaluation of dryin
Sample e RRIEEEe v ,u i o ying Remarks (re taste and texture)
(10% or less) | (6% or less) irregularities
3 mi Noi larities, ) ,
A minutes 4 minutes © .1rregu anlles Fried noodle-like taste and texture
~ 20 seconds | uniform drying
' Fried noodle-like taste and texture, but
i 5 minutes . ;
B 4 minutes Irregularities noodles lack uniform texture
30 seconds . . .
J immediately after drying 3
3 minut
C ines 5 minutes Some irregularities | Fried noodle-like taste and texture
40 seconds B .
Fried noodle-like taste and texture, but
D 6 minutes 9 minutes Almost none drying time was longer than samples A
to C
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[0085]
From the results in Table 6 it is clear that the samples containing the added

resistant starch (samples A, B and C) exhibited a shortened drying time compared with the
sample containing no added resistant starch (sample D). In the case where the resistant
starch was added only to the inner layer (sample A), particularly favorable results were
obtained, with the drying time able to be shortened considerably, no drying irregularities
detected, and a uniform drying able to be achieved.

[0086]

One cause of drying irregularities is when, in the initial stages of drying, the
outside of the noodle strands undergo drying at a faster rate than the inside of the noodle
strands. Based on this fact, it is thought that the reason that particularly favorable results
were achieved for the sample A is that by adding the resistant starch to the inside of the
noodle strands, the drying rate for the inside of the noodle strands is accelerated, thereby
reducing the difference in drying rate relative to the outside of the noodle strands, which
not only results in a faster overall drying rate for the noodles, but also suppresses the
occurrence of drying irregularities.

[0087]

The results of preliminary experiment 4 and preliminary experiment 5 confirmed
that, regardless of whether the noodles structure was a single-layer noodle (sample C in
the preliminary experiment S also effectively corresponds to this type of structure) or a
three-layer noodle, the addition of a resistant starch was able to shorten the drying time.
Moreover, according to the above observations, the occurrence of drying irregularities was
able to be improved by shortening only the drying time for the interior of the noodle
strands, which enabled a more uniform drying time to be achieved across the entire noodle
strand. Accordingly, even in those cases where a small amount of resistant starch is added
to the outer layer of a three-layer noodle, it is thought that provided the inner layer
contains a larger amount of resistant starch than the outer layer, the drying time for the
inner layer will be able to be shortened in a similar manner, yielding more vniform drying.
[0088]

(Example 1)

The following description relates to the production of a single-layer noodle in
accordance with the method of the present invention for producing instant noodles dried
by a high-temperature hot air stream.

(1) Production of dried instant noodles
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900 g of wheat flour was dry-blended with 100 g of tapioca starch to prepare a raw
material flour. To 1 kg of this raw material flour mixture was added 330 ml of a mixing
water in which had been dissolved 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a
carotene pigment. 20 ml of an edible oil (equivalent to 2% by weight based on the total
weight of the raw material flour) was then added, and the resulting mixture was kneaded
(mixed) for 15 minutes in a normal pressure mixer to prepare a noodle dough.
Subsequently, this dough was combined and rolled in accordance with normal methods for
producing instant noodles, and was then cut using a cutting blade of a square blade No. 20,
yielding raw noodle strands with a thickness of 0.77 mm.

[0089]

Next, prior to performing a steam treatment, an edible oil was sprayed uniformly
onto the surface of the prepared raw noodle strands. The amount of sprayed oil was 5%
relative to the 1 kg of the raw material flour, namely, 50 ml of oil. Immediately following
spraying of the edible oil, a steam treatment was performed for a period of 2 minutes to 2
minutes 30 seconds, yiclding steamed noodles. The steamed noodle strands were then
subjected to a similar flavoring treatment to that used for typical fried noodles. At this
stage, the water content of the noodles was 45%.

[0090]

Subsequently, the steamed noodles that had been subjected to the above flavoring
treatment were cut to a length of 20 to 25 cm per serving (a weight of 80 g/serving), and
the cut noodles were placed inside a drying frame (retainer) on top of a conveyor. The
retainer used was a ring-shaped retainer with an upper opening diameter of 73 mm and a
lower opening diameter of 87 mm.

[0091]

Using a hot air blowing dryer (JETZONE system, a vertical impingement airflow
system, manufactured by Arakawa Co., Ltd.), a hot air stream at a temperature of 142°C
was blown onto the noodles from above and below the retainer at a stream speed of 65 to
70 m/s for a period of 9 minutes, thereby drying the noodle strands contained inside the
retainer and producing instant dried noodles having a water content of 6% and an oil
content of 7%. The results of continuously observing the transition in the water content of
the noodles during the drying treatment are shown in Table 8.

[0092]

(2) Evaluation of instant dried noodles
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The instant dried noodles obtained in the manner described above were placed in
an instant noodles cup, 320 ml of hot water was added, and after standing for 3 minutes, 5
panelists ate the noodles and performed a sensory evaluation. The results are shown in
Table 7. As is evident from Table 7, dried instant noodles were obtained which had a
taste similar to fried noodles and a swollen texture similar to fried noodles, and yet had a
low caloric value in which the oil content was suppressed to approximately 7%.

[0093]
(Comparative Example 1)

With the exception of performing the spraying of the noodle strands with oil after
completion of the steam treatment, instant dried noodles were produced in the same
manner as example 1. When the thus obtained instant dried noodles were subjected to a
sensory evaluation in the same manner as example 1, the results revealed an unsatisfactory
roasted sensation and a lack of a fried noodle-like taste. It is surmised that these
evaluations are because when the edible oil is sprayed onto the noodles after the steam
treatment, as in this comparative example 1, not only does penetration of the oil into the
noodle strands deteriorate, but the roasting is performed in a state where little oil is present.
[0094]

(Comparative Examples 2 to 4)

As illustrated in Table 7, with the exception of altering whether or not an edible oil
was added to the raw material flour, and whether or not an oil was adhered to the noodle
strands, instant dried noodles were produced in the same manner as example 1. The thus
obtained instant dried noodles were subjected to a sensory evaluation in the same manner
as example 1. The results are shown in Table 7. Further, in a similar manner to example
1, the results of continuously observing the transition in the water content of the noodle

blocks during the drying treatment are shown in Table 8.
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[0095]
[Table 7] B
Oil addition method | Ol content
7| (dried noodle Sensory evaluation (taste, texture)
Kneading | Kneading block) _
E X , , Both taste and texture feel the same as
xample 1 0
P e S i those of fried noodles
Comparative No fried noodle-like taste. Slightly
0% 0% 0%
example 2 uncooked texture, and puffed texture
. Fried noodle-like taste, but inferior oily
Comparative . -,
0% 7%, 7% taste and roasted sensation, and inferior
example 3 . .
1 fried noodle-like texture
Fried noodle-like taste and roasted
Comparative sensation. Noodle producibility is poor,
7% 0% 7% i
example 4 and the noodles have a slightly hard and
| brittle texture - N
[0096]

As is clear form Table 7, in example 1, which combined kneading of the oil into

the raw material flour with spraying of the oil onto the surface of the noodle strands, taste

and texture similar to fried noodles were obtained. On the other hand, in comparative

examples 2 to 4, totally satisfactory fried noodle-like taste and texture could not be

obtained.
[0097]
[Table 8]
_ Drying time .
0 minutes 2 minutes 4 minutes _6 minutes 8 minutes | 10 minutes
Water content (%) - -
Example 1 46.10 26.75 14.38 8.67 6.11 3.12
C f h
omparaiive | 45 80 30.24 18.66 11.64 7.45 425
_example2 | |
C ti
OmMPparative | 45 44 28.14 16.14 10.16 6.42 4.12
___Example 3 B B B ~
C ti
OMPETEIVE | 4551 26.81 14.13 9.12 6.24 323
example 4 ——




[0098]

From the results for example 1 and comparative examples 2 to 4 shown in Table 8,
it is clear that, compared with the case where no oil was added by kneading or spraying
(comparative example 2), adding the edible by either kneading or spraying increases the
drying rate, and the drying rate tends to increase the most when kneading and spraying of
the edible oil are used in combination (example 1).

[0099]

FIG. 1 shows an electron microscope photograph illustrating the cross section of a
noodle strand of a dried instant noodle obtained in example 1. FIG. 2 to F1G. 4 show
electron microscope photographs illustrating the cross sections of the instant dried noodles
obtained in comparative examples 2 to 4 respectively. As shown in FIG. 1, the cross-
section of the instant dried noodles obtained in example 1 reveals that swelling has
proceeded uniformly at both the outside and the inside of the noodle strand, with the
cross-section of the noodle strand being a rectangular shape with a slightly rounded
outline. In comparison with example 1 (FIG. 1), in comparative example 2 (FIG. 2), little
swelling has occurred, with minimal expansion of the noodle strand, and the cross-section
remains a substantially rectangular shape. Further, in comparative example 3 (FIG. 3),
slight swelling is observed at the outside of the noodle strand, but the cross-section
remains a substantially rectangular shape. Moreover, in comparative example 4 (FIG. 4),
clear swelling is seen within the interior of the noodle strand. As a result, compared with
comparative examples 2 and 3 (FIG. 2 and FIG. 3), the external shape of the cross-section
of the noodle strand of comparative example 4 (FIG. 4) has a slightly rounded outline,
although it is clear that little swelling has occurred at the outside of the noodle strand.
[0100]

From the above results it is clear that, as in example 1, by adding an edible oil to
the raw material flour and also adhering an edible oil to the noodle strands, swelling of the
noodles proceeds more favorably, yielding more uniform swelling. Although not
constrained by theory, it is assumed that these observations are due to a synergistic effect
resulting from promoting swelling near the surface of the noodle strands by spraying oil
onto the surface of the noodle strands, and promoting swelling from within the noodle
strands by kneading oil into the raw material flour.

[0101]
(Example 2)
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The following description relates to the production of a three-layer noodle in
accordance with the method of the present invention for producing instant noodles dried
by a high-temperature hot air stream.

(1) Production of dried instant noodles

300 g of wheat flour was dry-blended with 100 g of tapioca starch, and 600 g of a
resistant starch (product name: FIBERZIM, manufactured by Matsutani Chemical
Industry Co., Ltd.) was then added to complete preparation of a raw material flour mixture.
To this mixture was added 330 ml of a mixing water in which had been dissolved 15 g of
salt, 2 g of alkaline mineral water and 0.2 g of a carotene pigment. 20 ml of an edible oil
(equivalent to 2% by weight based on the total weight of the raw material flour) was then
added, and the resulting mixture was kneaded for 15 minutes in a normal pressure mixer
to prepare an inner layer noodle dough.

[0102]

In a separate preparation, 900 g of wheat flour was dry-blended with 100 g of
tapioca starch to prepare a raw material flour. To this raw material flour was added 330
ml of a mixing water in which had been dissolved 15 g of salt, 2 g of alkaline mineral
water and 0.2 g of a carotene pigment, 20 ml of an edible oil (2%) was then added, and the
resulting mixture was kneaded for 15 minutes in a normal pressure mixer to prepare an
outer layer noodle dough.

[0103]
Next, both of the noodle doughs obtained in the manner described above were

rolled separately to form an inner layer noodle band and an outer layer noodle band, and
the inner layer noodle band was then sandwiched between two outer layer noodle bands in
a noodle band thickness ratio of outer layer : inner layer : outer layer = 1:2:1 (weight ratio),
thus forming a three-layer noodle band. After aging for 15 minutes, the three-layer noodle
band was rolled in a combined machine, rolled further using a rolling machine, and then
cut using a cutting blade of a square blade No. 20, yielding noodle strands having a three-
layer structure and an overall thickness 0of 0.77 mm.
[0104]

Next, prior to performing a steam treatment, an edible oil was sprayed uniformly
onto the surface of the prepared raw noodle strands. The amount of sprayed oil was 5%
relative to the 1 kg of the raw material flour, namely, 50 ml of oil. Immediately following
spraying of the edible oil, a steam treatment was performed for a period of 2 minutes to 2

minutes 30 seconds, yielding steamed noodles. The steamed noodle strands were then
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subjected to a similar flavoring treatment to that used for typical fried noodles. At this
stage, the water content of the noodles was 45%.
[0105]

Subsequently, the steamed noodles that had been subjected to the above flavoring
treatment were cut to a length of 20 to 25 cm per serving (a weight of 80 g/serving), and
the cut noodles were placed inside a drying frame (retainer) on top of a conveyor. The
retainer used was a ring-shaped retainer with an upper opening diameter of 73 mm and a
lower opening diameter of 87 mm.

[0106]

Using a hot air blowing dryer (JETZONE system, a vertical impingement airflow
system, manufactured by Arakawa Co., Ltd.), a hot air stream at a temperature of 142°C
was blown onto the noodles from above and below the retainer at a stream speed of 65 to
70 n/s for a period of 4 minutes, thereby drying the noodle strands contained inside the
retainer and producing instant dried noodles having a water content of 6% and an oil
content of 7%.

[0107]
(2) Evaluation of instant dried noodles

The instant dried noodles obtained in the manner described above were placed in
an instant noodles cup, 320 ml of hot water was added, and after standing for 3 minutes, 5
panelists ate the noodles and performed a sensory evaluation. The results revealed that
dried instant noodles had been obtained which had a taste similar to fried noodles and a
swollen texture similar to fried noodles, and yet had a low caloric value in which the oil
content had been suppressed to approximately 7%.

[0108]

FIG. 5 shows an electron microscope photograph illustrating the cross section of a
noodle strand of a dried instant noodle obtained in example 2. As shown in FIG. 5,
compared with example 1 (FIG. 1), the noodle strands of example 2 exhibited more
uniform swelling. Further, whereas 9 minutes of drying time were required in example |
to obtain a noodle block with a water content of 6%, in example 2, the existence of the
resistant starch in the interior of the noodle strands meant the drying rate was accelerated,
enabling a favorable noodle block to be obtained with a drying time of only 4 minutes.
[0109]

From the above description it should be self-evident that various different

embodiments can be made over a broad range without departing from the spirit or scope of
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the present invention. Accordingly, the present invention is limited only by the appended

claims, and is in no way constrained by the specific embodiments outlined above.
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CLAIMS

1. A method for producing instant noodles dried by a high-temperature hot air stream,
the method comprising:

step (a) producing a noodle band from a noodle dough prepared by adding an
edible oil to a noodle dough material comprising a raw material flour, and then producing
raw noodle strands from the noodle band,

step (b) adhering an edible oil to the raw noodle strands, and then steaming the raw
noodle strands to produce steamed noodles,

step (c) forming a noodle block by packing a predetermined amount of the steamed
noodles into a retainer, and

step (d) swelling and drying the noodle block by blowing a hot air stream at a
temperature of 120°C to 160°C onto the noodle block from above and below the retainer

at a stream speed of 30 m/s to 70 m/s for a period of 3 to 15 minutes.

2, The method for producing instant noodles dried by a high-temperature hot air

stream according to claim 1, wherein

in step (a), an amount of the edible oil added to the raw material flour is within a
range from 0.5 to 2.5% by weight based on a total weight of the raw material flour,

in step (b), an amount of the edible oil adhered to the raw noodle strands is within
a range from 1 to 8% by weight based on a total weight of the raw material flour, and

in step (d), the noodle block is swelled and dried until a moisture content of the

noadle block falls to not more than 6%.

3. The method for producing instant noodles dried by a high-temperature hot air
stream according to claim 1 or 2, wherein

in step (a), a resistant starch is also added to the raw material flour.

4. The method for producing instant noodles dried by a high-temperature hot air
stream according to claim 1 or 2, wherein

in step (a), three of the noodle bands are formed, the three noodle bands are
laminated to produce a three-layer noodle band having an outer layer/inner layer/outer

layer structure, raw noodle strands having a three-layer structure are subsequently
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produced from the three-layer noodle band, and a resistant starch is added to the inner

layer.

3l The method for producing instant noodles dried by a high-temperature hot
air stream according to claim 1 or 2, wherein a total amount of the edible oil used in the
steps (a) and (b) is within a range from 3 to 8.5% by weight based on a total weight of

the raw material flour.



