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DESCRIPTION

TITLE OF INVENTION:

KONJAK GEL, METHOD FOR PRODUCING SAME, SHRIMP-LIKE FOOD USING
KONJAK GEL, AND METHOD FOR PRODUCING SHRIMP-LIKE, VACUUM-FREEZE
DRIED FOOD

TECHNICAL FIELD
[0001]
The present invention relates to a konjak gel with a shrimp-like texture, a shrimp-

like food using the konjak gel, and a shrimp-like, vacuum-freeze-dried food.

BACKGROUND ART

[0002]

Imitation foods for various foods have conventionally been developed. Examples
include imitation crab meat or artificial salmon roe. They have been developed as
alternatives for expensive originals. In recent years, however, alternative foods have been
developed that are not only for vegetarians, but also health- and environment-conscious foods,
such as meat alternatives made from plant proteins.

[0003]

Shrimps are collected and cultivated domestically. In addition, shrimps collected
in various countries, or cultivated mainly in Southeast Asia are imported. Due to the recent
increase in demand and the spread of disease, the price has been rising. In addition, in recent
years, from the viewpoint of vegetarianism, health, and environment, there has been a need
for inexpensive alternative foods of shrimp with a more authentic texture.

[0004]

Patent Literatures 1 to 3, for example, disclose the alternative foods of shrimp.

[0005]

Patent Literature 1 discloses a method for producing a shrimp-like or crab-flavored
kamaboko (fish cake)-like food for protein intake-restricted patients and with a low-protein
shrimp- or crab-like kamaboko texture, the method including: a step (A) of gelatinizing a
material, which comprises 1 part by weight of a refined konjac powder, 0.5-4 parts by weight

of water-insoluble dietary fibers having fiber lengths of 100 um or shorter, water and a base,
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in hot water; a step (B) of cutting a gelatinized product produced in the step (A) into pieces
having sizes of 5 mm or smaller; a step (C) of mixing the cut product produced in the step (B)
with a refined konjac powder and water and shaping the resulting mixture; and a step (D) of
gelatinizing a shaped product produced in the step (C) in hot water.

[0006]

In addition, Patent Literature 2 relates to a lobster substitutional food usable as a
substitute of lobster whose price sharply rises. Patent Literature 2 discloses a lobster
substitutional food produced by mixing konjak powder, starch containing 90 wt% or more of
amylopectin, an alkali agent and water, followed by heating, freezing and thawing.

[0007]

Further, Patent Literature 3 relates to a method for producing a shrimp substitute
food product with a shrimp-like texture. Patent Literature 3 discloses a method for
producing a shrimp substitute food product, the method comprising mixing 1 to 10 wt% of
wheat starch and/or high-amylose corn starch, 1.5 to 8 wt% of konjac flour, 1 to 7 wt% of
cellulose, an alkaline agent, and water, heating the mixture, and freezing the heated product.

[0008]

Any of these techniques used gelatinized konjak, but the texture was not sufficient
to produce a shrimp-like texture. Besides, there has been no description of dried foods that

can be easily reconstituted with hot water, which is used for instant foods.

CITATION LIST
PATENT LITERATURE
[0009]
Patent Literature 1: Japanese Patent No. 5874644
Patent Literature 2: Japanese Patent Laid-Open No. 2015-177754
Patent Literature 3: Japanese Patent No. 6137412

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0010]
The purpose of the present invention is to provide a konjak gel with a shrimp-like

texture, a shrimp-like food using the konjak gel, and a dried, shrimp-like, vacuum-freeze-
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dried food that has a shrimp-like texture and can be easily reconstituted using, for instance,

hot water.

SOLUTION TO PROBLEM

[0011]

The present inventors have focused and conducted intensive research on the internal
structure of konjak gel to reproduce a shrimp-like texture, which was insufficient in
conventional konjak gels. As a result, it has been found that a konjak gel with a porous
structure provides a shrimp-like texture. Then, the present inventors have arrived at the
invention. Meanwhile, shrimp-like foods that can be reconstituted with hot water, etc., were
unable to be obtained by simply drying shrimp-like foods using the konjak gel with a porous
structure.  Thus, further intensive research has been conducted. As a result, the invention
has been completed.

[0012]

Specifically, there is provided a konjak gel having the following features (A) to (G):
(A) a glucomannan content of 3.5 to 12 wt%; (B) a moisture content of 70 to 90 wt%; (C) a
gel long side size of 7 to 20 mm; (D) a gel thickness of 0.5 to 1.5 mm; (E) a porosity of 9 to
17% as measured for pores of 100 um? or larger in a gel cross section; (F) a largest pore
porosity of 3 to 6% in the gel cross section; and (G) the gel having undergone freeze
denaturation.

[0013]

In addition, it is preferable that the konjac gel of the invention has a feature (H): (H)
a content of modified starch of 4.5 to 18 wt%.

[0014]

Here, a method for producing a konjak gel according to the invention preferably
includes: a dough preparation step of mixing glucomannan in an amount of 2.5 to 4 wt%
based on an weight of a dough, an alkaline agent, and water to prepare the dough with a pH of
10 to 11; a shaping step of shaping the prepared dough; a steaming step of steaming the
shaped dough to prepare a gelatinous material; a freezing step of freezing the prepared
gelatinous material; a shredding step of shredding the frozen gelatinous material into pieces
with a long side size of 7 to 20 mm and a thickness of 0.5 to 1.5 mm; and a porous body
formation step of subjecting each shredded gelatinous material to microwave or vacuum-

freeze-drying to make porous the material with a moisture of 70 to 90 wt%, a porosity of 9 to
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17% as measured for pores of 100 um? or larger in a gel cross section, and a largest pore
porosity of 3 to 6%.

[0015]

In addition, it is preferable to add 3.5 to 8 wt% of modified starch based on the
weight of the dough in the dough preparation step of the method for producing a konjak gel in
the invention.

[0016]

In addition, the method for producing a shrimp-like food according to the invention
is preferably a method for producing a shrimp-like food containing a konjak gel and a
substrate, the method including: a konjak gel preparation step of mixing 2.5 to 4 wt% of
glucomannan based on an weight of a dough, an alkaline agent, and water to prepare the
dough with a pH of 10 to 11, and then shaping and steaming the dough for gelation, freezing
and shredding the gelatinous dough with a long side of 7 to 20 mm and a thickness of 0.5 to
1.5 mm in size, and then subjecting the resulting material to microwave or drying under
reduced pressure to prepare a porous konjak gel having a moisture of 70 to 90 wt%, a porosity
of 9 to 17% as measured for pores of 100 um? or larger in a gel cross section, and a largest
pore porosity of 3 to 6%; a substrate preparation step of mixing, based on an weight of a
substrate, 3 to 4.5 wt% of glucomannan, 1 to 3 wt% of protein material, 8 to 15 wt% of
modified starch, an alkali agent, and water to prepare the substrate with a pH of 9.5to 10.5; a
mixing step of mixing the substrate and the konjak gel at a ratio of 3:7 to 7:3 to prepare a
mixture; a shaping step of shaping the mixture to prepare a shaped material; and a heating
step of steaming the shaped material to be thermally solidified.

[0017]

In addition, the method for producing a shrimp-like food using a konjak gel
according to the invention preferably includes, after the heating step, a drying step of drying
the surface of the thermally solidified, shaped material.

[0018]

A method for producing a shrimp-like, vacuum-freeze-dried food using a konjak gel
according to an embodiment of the invention provides a method for producing a shrimp-like,
vacuum-freeze-dried food containing a konjak gel and a substrate containing a pulverized
konjak gel material, the method including: a konjak gel preparation step of mixing 2.5 to 4
wit% of glucomannan based on an weight of a dough for the konjak gel, an alkaline agent, and
water to prepare the konjak gel dough with a pH of 10 to 11, and then shaping and steaming
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the konjak gel dough for gelation, freezing and shredding the gelatinous konjak gel dough
with a long side of 7 to 20 mm and a thickness of 0.5 to 1.5 mm in size, and then subjecting
the resulting material to microwave or drying under reduced pressure to prepare a porous
konjak gel having a moisture of 70 to 90 wt%, a porosity of 9 to 17% as measured for pores
of 100 um? or larger in a gel cross section, and a largest pore porosity of 3 to 6%; a pulverized
konjak gel material preparation step of mixing, based on an weight of a dough for a
pulverized konjak gel material, 2 to 4.5 wt% of glucomannan, 1 to 12 wt% of modified starch,
an alkaline, and water to prepare the pulverized konjak gel material dough with a pH of 10 to
11, shaping and steaming the pulverized konjak gel material dough for gelation, and
pulverizing the dough to prepare the pulverized konjak gel material; a substrate preparation
step of mixing, based on an weight of a dough for a substrate, 1.5 to 4 wt% of glucomannan,
an alkali agent, and water, further mixing the substrate dough prepared at a pH of 10 to 11 and
the pulverized konjak gel material, so that the substrate contains 10 to 80 wt% of the
pulverized konjak gel material, to prepare the substrate containing the pulverized konjak gel
material; a mixture preparation step of mixing the konjak gel and the substrate at a ratio of 3:7
to 7:3 to prepare a mixture; a shaping step of shaping the mixture to prepare a shaped
material; a heating step of heating the shaped material shaped in the shaping step to be
thermally solidified; and a vacuum-freeze-drying step of freezing the thermally solidified
shaped material to be vacuum-freeze-dried.

[0019]

A method for producing a shrimp-like, vacuum-freeze-dried food using a konjak gel
according to another embodiment of the invention provides a method for producing a shrimp-
like, vacuum-freeze-dried food containing a konjak gel and a substrate, the method including:
a konjak gel preparation step of mixing 2.5 to 4 wt% of glucomannan based on an weight of a
dough for the konjak gel, an alkaline agent, and water to prepare the konjak gel dough with a
pH of 10 to 11, and then shaping and steaming the konjak gel dough for gelation, freezing and
shredding the gelatinous konjak gel dough with a long side of 7 to 20 mm and a thickness of
0.5 to 1.5 mm in size, and then subjecting the resulting material to microwave or drying under
reduced pressure to prepare a porous konjak gel having a moisture of 70 to 90 wt%, a porosity
of 9 to 17% as measured for pores of 100 um? or larger in a gel cross section, and a largest
pore porosity of 3 to 6%; a substrate preparation step of mixing, based on an weight of a
substrate, 1.5 to 4 wt% of glucomannan, 0.1 to 0.6 wt% of an alkali agent, 1 to 3 wt% of
sodium bicarbonate or 1 to 3 wit% of a foaming emulsifier, and water to prepare the substrate;
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a mixture preparation step of mixing the konjak gel and the substrate at a ratio of 3:7 to 7:3 to
prepare a mixture; a shaping step of shaping the mixture to prepare a shaped material; a
heating step of heating the shaped material shaped in the shaping step to be thermally
solidified; and a vacuum-freeze-drying step of freezing the thermally solidified shaped

material to be vacuum-freeze-dried.

ADVANTAGEOUS EFFECTS OF INVENTION

[0020]

The invention can provide a konjak gel with a shrimp-like texture, a shrimp-like
food using the konjak gel, and a dried, shrimp-like, vacuum-freeze-dried food that has a

shrimp-like texture and can be easily reconstituted using, for instance, hot water.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

FIG. 1 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-1.

FIG. 2 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-2.

FIG. 3 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-3.

FIG. 4 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-4.

FIG. 5 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-5.

FIG. 6 is a graph showing the physical property test results of each sample in Test
1-1 as measured with a rheometer.

FIG. 7 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-6.

FIG. 8 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-7.

FIG. 9 is an electron micrograph of a cross section of a konjak gel sample in Test

Example 1-8.
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FIG. 10 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-9.

FIG. 11 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-10.

FIG. 12 is an electron micrograph of a cross section of a konjak gel sample in Test
Example 1-11.

FIG. 13 is a graph showing the physical property test results of each sample in Test
1-2 as measured with a rheometer.

FIG. 14 is a photograph showing a mold for preparing a shrimp-like food(s) used in
Test 2-1 to 4-2.

FIG. 15 is a photograph showing shrimp-like foods in Test Example 2-13.

FIG. 16 is a photograph showing shrimp-like, vacuum-freeze-dried foods in Test
Example 3-2-1.

FIG. 17 is a photograph showing shrimp-like, vacuum-freeze-dried foods in Test
Example 4-1-3.

DESCRIPTION OF EMBODIMENTS

[0022]

Hereinafter, the invention will be described in detail. The invention, however, is
not limited to the following disclosure.

[0023]

<Konjak Gel>

Specifically, in a konjak gel according to the invention, the content of glucomannan
in the gel is from 3.5 to 12 wt%; the moisture content is from 70 to 90 wt%; the gel long side
size is from 7 to 20 mm, the thickness is from 0.5 to 1.5 mm; the porous structure is provided
such that the porosity obtained by measuring pores of 100 um? or larger in a gel cross section
is from 9 to 17% and the largest pore porosity in the gel cross section is from 3 to 6%; and the
gel has undergone freeze denaturation.

[0024]

(Glucomannan)

Glucomannan contained in a konjak gel of the invention preferably has a content of
from 3.5 to 12 wt% based on the weight of the konjak gel. ~Glucomannan is used to form the
backbone of the gel. Accordingly, if the content is less than 3.5 wt%, elasticity of the konjak
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gel becomes weak. If the amount of glucomannan added is more than 12 wt%, the content
of other additive(s) becomes small. The moisture content of a konjak gel in the invention
and/or the amount of other additive(s) added can affect the content of glucomannan contained
in the konjak gel.  The glucomannan content is more preferably from 8.5 to 10.5 wt%.

[0025]

(Modified Starch)

A konjak gel in the invention may contain modified starch. Inclusion of modified
starch can elicit a texture that cannot be expressed by using only glucomannan. Various
types of starch can be used, including potato starch, tapioca starch, wheat starch, and corn
starch. Examples of the modified starch include crosslinked starch, etherified starch,
acetylated starch, or oxidized starch. Due to freezing treatment, it is preferable to be
resistant to freezing. Preferred is distarch phosphate, etherified starch, or etherified distarch
phosphate. The content of modified starch is preferably from 4.5 to 18 wt% in the konjak
gel. If the content is less than 4.5 wt%, an effect of the modified starch on improving the
texture is weak. If the content is more than 18 wt%, a texture given by the modified starch is
too strong. The moisture content of a konjak gel in the invention and/or the amount of other
additive(s) added can affect the content of modified starch contained in the konjak gel. The
modified starch content is more preferably from 13.5 to 16.5 wt%.

[0026]

(Moisture)

A konjak gel according to the invention preferably has a moisture of from 70 to 90
wt%. The moisture of a typical konjak gel may be frequently higher than 90%. By
contrast, the moisture of a konjak gel according to the invention is evaporated because of, for
instance, microwave treatment to obtain a porous structure. When the moisture is less than
70 wt%, the gel foams steeply and the porous structure becomes unsuitable. This
deteriorates the texture. On the other hand, when the moisture is higher than 90 wt%, a
sufficient porous structure cannot be obtained. Meanwhile, a konjak gel according to the
invention may be used to prepare, for instance, a shrimp-like food. In this case, the moisture
should be lower than that of a substrate other than the konjak gel.  This can suppress
deterioration of the texture of the konjak gel as caused by moisture transfer from the substrate.
More preferable moisture content is from 70 to 80 wt%.

[0027]

(Shape)
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The shape of the konjac gel in the invention is not limited to a rectangle, but can be
an elliptic column or an irregular shape preferably with the long side of 7 to 20 mm and the
thickness of 0.5to 1.5 mm. As used herein, the long side indicates the longest length of the
konjac gel, and the thickness indicates the shortest length of the konjac gel. For example, if
the rectangular shape is 10 x 5 x 1 mm, the long side is 10 mm and the thickness is 1 mm.
For a cylinder with a diameter of 1.5 mm and a length of 10 mm, the long side is 10 mm and
the thickness is 1.5 mm. If the long side is shorter than 7 mm, it is difficult to feel the
texture of konjac gel when chewed, and if the long side is larger than 20 mm, it is difficult to
process (e.g., mix) the konjac gel. In addition, if the thickness is thinner than 0.5 mm, it is
difficult to feel the elasticity of the konjac gel, and if the thickness is thicker than 1.5 mm, the
elasticity of the konjac gel is felt too strongly. Further, the shape of the konjac gel should be
as long and narrow as possible. The length (short side) in the three-dimensional direction
other than the long side and the thickness is preferably 5 mm or less.

[0028]

(Porous Structure)

A konjak gel according to the invention has a porous structure having a porosity of
9to 17%. The porosity in the invention is the ratio of the total area of pores to the area of a
cross section as measured for the area of pores of 100 um? or larger in the cross section when
the cross section of the gel is observed under an electron microscope. If the porosity is less
than 9%, the texture will be like a stuffy, elastic gel. On the other hand, if the porosity is
higher than 17%, puffing occurs too much and overdrying occurs, resulting in a strong fibrous
texture and difficulty in chewing.

[0029]

In addition, the konjak gel of the invention has a porous structure with a largest pore
porosity of 3to 6%. The largest pore porosity in the invention is the ratio of the area of
largest pores to the area of a cross section of the gel when the cross section of the gel is
observed under an electron microscope. When the largest pore porosity is greater than 6%,
the gel has large voids.  This causes texture unevenness. Also, puffing occurs too much
and overdrying occurs, resulting in a strong fibrous texture and difficulty in chewing. On
the other hand, when the largest pore porosity is lower than 3%, the texture is like a gel with
strong elasticity because the size of each void is too small.  Thus, texture improvement due
to the porous structure is difficult to obtain.

[0030]
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Note that it is preferable to observe a cross section perpendicular to the longitudinal
direction as a cross section where the porous structure is measured. Observation should be
performed using a scanning electron microscope, and images should be taken under low
pressure at a magnification of 100 to 200x. For the measurement of voids, the area and the
number of pores of 100 pm? are measured using image analysis software used to measure
pores from an image taken using an electron microscope. Examples of such image software
is Image-Pro Premier 9.1 from Media Cybernetics, Inc. The porosity and the largest pore
porosity are calculated from the measured data.

[0031]

(Freeze Denaturation)

A konjak gel of the invention has undergone freeze denaturation. The konjak gel
freeze denaturation procedure is not particularly limited. The konjak gel can be frozen in a
conventional freezer at about -18°C or in a quick freezer at -35°C or lower. The freezing
treatment can denature the konjak gel, and as a result of which a suitable texture is given.

[0032]

As described above, the content of glucomannan in the gel is from 3.5 to 12 wt%;
the moisture content is from 70 to 90 wt%); the gel long side size is from 7 to 20 mm, and the
thickness is from 0.5 to 1.5 mm; and the porous structure is provided such that the porosity
obtained by measuring pores of 100 pm? or larger in a gel cross section is from 9 to 17% and
the largest pore porosity in the gel cross section is from 3 to 6%. Use of the konjak gel
having undergone freeze denaturation makes it possible to reproduce the springy texture of
shrimp-like muscle fibers when chewed.

[0033]

<Method For Producing Konjak Gel>

Examples of a method for producing a konjak gel include the following processes.

[0034]

(Dough Preparation)

Glucomannan, an alkaline agent (e.g., sodium carbonate, calcium hydroxide), and
water are mixed to prepare a dough. In addition to the alkaline agent, modified starch, salt,
amino acid(s), seasoning, dye(s), flavor(s), and/or others can be added. The amount of
glucomannan added is preferably in the range of 2.5 to 4 wt% based on the weight of the
dough. If the amount is less than 2.5 wt%, the strength of the gel is weak. If the amount is

more than 4 wt%, the strength of the gel is strong. Note that a glucomannan preparation or
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konjak flour may be used as glucomannan in this invention. The content of glucomannan is
preferably the above additive amount. The amount of alkaline agent added is not
particularly limited, and it is preferable to add the alkaline agent so as to set the pH of the
doughto 10to 11. The amount of modified starch added should be in the range of 3.5to 8
wt% based on the weight of the dough. If the amount is higher than 8 wt%, the starch
property becomes stronger, and if the amount is lower than 3.5 wt%, the starch effect is
difficult to obtain. The amount of water added depends on the amount of other materials to
be added. However, water should be added so that the moisture of the dough is 90 + 5 wt%
based on the weight of the dough. The dough mixing procedure may include: putting water
in a device such as a food mixer; adding a mixture of powdered materials such as
glucomannan, starch, and salt; then stirring and mixing them; and finally admixing an alkaline
agent. Too early addition of the alkaline agent may cause the dough to start solidifying.
This is not preferable.

[0035]

(Shaping Step)

The dough prepared in the dough preparation step is shaped. Examples of the
shaping procedure include, but are not particularly limited to, the following processes:
shaping by placing in a mold, shaping by spreading thinly on a plate, shaping by rolling, or
shaping by placing in a tube or the like and extruding through a hole(s). There is no
restriction on the shape to be formed, but it is preferable to form into a sheet shape or noodle
strings. In the case of a sheet shape, the thickness is preferably from 0.5 to 1.5 mm. In the
case of noodle strings, the diameter and the thickness are preferably from 0.5 to 1.5 mm after
shaping.

[0036]

(Steaming Step)

The shaped dough is steamed to prepare a thermally solidified gelatinous material.
The steaming procedure is not particularly limited as long as the dough is firmly and
substantially solidified. Examples of the procedure include steaming with steam at 90°C or
higher for 5 to 20 min or heating with hot water at 90°C or higher for 5 to 10 min.

[0037]

(Freezing Step)

The crude heat is removed from the thermally solidified gelatinous material,

followed by freezing. The freezing denatures the gel. Accordingly, the gelatinous texture
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of konjak becomes a suitably elastic texture and easier to shred in the shredding step
described below. The freezing procedure is not particularly limited, and, for instance, air-
blast tunnel freezers, spiral freezers, wagon freezers or quick freezers, or brine-type flexible
freezers are applicable. It is preferable to thoroughly freeze the gelatinous material until the
product temperature is below about -18°C.

[0038]

(Shredding Step)

The frozen gelatinous material is cut into pieces with a given size. Examples of
the cutting procedure include, but are not limited to, a cutting process using a roll blade or a
cutting process using a knife blade. The gel is cut so that the longest side (long side) is from
about 7 to 20 mm and the shortest side (thickness) is from 0.5 to 1.5 mm. Further, the shape
of the konjac gel should be as long and narrow as possible. The length (short side) in the
three-dimensional direction other than the long side and the thickness is preferably 5 mm or
less. For example, the frozen gelatinous material may be in the form of noodle strings. In
this case, the material may be cut with a rotary blade or a knife blade so that the length is
from 7 to 20 mm. In the case of a sheet shape, the material should be cut into rectangles
with a long side of 7 to 20 mm and a short side of 0.5to 5 mm. If the long side is shorter
than 7 mm, it is difficult to feel the texture of konjac gel when chewed, and if the long side is
larger than 20 mm, it is difficult to process (e.g., mix) the konjac gel. In addition, if the
thickness is thinner than 0.5 mm, it is difficult to feel the elasticity of the konjac gel, and if the
thickness is thicker than 1.5 mm, the elasticity of the konjac gel is felt too strongly. Here,
the closer the shape is to a square plate, the more difficult it is to process the gel when shrimp-
like foods are prepared.

[0039]

(Porous Body Formation Step)

The gel shredded in the shredding step is made porous. Examples of the porous
body formation step include microwave treatment and/or freeze drying, followed by moisture
reconstitution. The porous structure may be provided such that the porosity obtained by
measuring pores of 100 um? or larger in a gel cross section is from 9 to 17% and the largest
pore porosity in the gel cross section is from 3 to 6%. In the case of microwave treatment,
the porous structure may be easily controlled if the treatment is performed at as low a wattage
as possible. In addition, since moisture is also evaporated by the microwave treatment, there

is little need to adjust the moisture. For example, in the case of processing at 200 W, the
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material is preferably processed for about 1 to 10 min.  When the moisture is less than 70
wt%, the porosity increases and large pores are formed in the case of microwave treatment.
On the other hand, when the moisture is higher than 90 wt%, the pore size is small and the
porosity is insufficient. In the case of vacuum-freeze-drying, after drying once, water is
absorbed to adjust the moisture to 70 to 90 wt%. If the moisture is less than 70 wt%, the
texture is dry and hard with strong elasticity. On the other hand, if the moisture is higher
than 90 wt%, the gel becomes fresher but less elastic. For both microwave treatment and
vacuum-freeze-drying, the moisture more preferably ranges from 70 to 80 wt%. Note that
the shape of the gel is almost the same as the shape after shredding, even if the porous body
formation step is conducted by microwave treatment or vacuum-freeze-drying.

[0040]

As described above, the prepared konjak gel has a shrimp-like texture and can be
used for a shrimp-like food or shrimp-like, vacuum-freeze-dried food.

[0041]

<Method For Producing Shrimp-Like Food >

A shrimp-like food in the invention uses a konjak gel according to the invention.
This konjak gel can be used for a shrimp-like food (e.g., a crab-flavored kamaboko) using fish
meat paste as a substrate. However, in order to support vegetarianism in particular, the
following describes a method for producing a shrimp-like food using glucomannan as a
substrate according to the invention.

[0042]

(Substrate Preparation Step)

A substrate for a shrimp-like food in the invention serves to integrate and bond a
konjak gel of the invention. In addition, a space between konjak gels is filled to give a
shrimp-like pleasantness on the tongue and a solid material texture that cannot be expressed
by the texture of konjak gel alone. Thus, the substrate plays a role in adjusting the overall
texture of the shrimp-like food. Glucomannan, protein material, modified starch, and an
alkaline agent are used for the substrate of the shrimp-like food in the invention.

[0043]

As for the amount of glucomannan added to the substrate of the shrimp-like food in
the invention, it is preferable to include 3 to 4.5 wt% of glucomannan based on the weight of
the substrate.  If the glucomannan amount is less than 3 wt%, the substrate is too soft, and if

the glucomannan amount is more than 4.5 wt%, the shaping is difficult.
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[0044]

The protein material for the substrate of the shrimp-like food in the invention can be
any protein-rich material. Egg whites such as egg white powder, soy proteins such as
soybean powder or isolated soy protein powder, wheat proteins such as gluten, gelatin, or
milk proteins such as skimmed milk powder or casein can be used. Inclusion of the protein
component can give the substrate a shrimp-like muscle fiber-type pleasantness on the tongue.
Examples of preferred protein material include egg white or soy proteins. Here, soy proteins
are preferable for vegetarian compliance. The preferred amount of protein material to be
added is preferably from 1 to 3 wt% based on the weight of the substrate. When the protein
material amount is less than 1 wt%, the gel texture derived from glucomannan becomes
stronger, and when the protein material amount is more than 3 wt%, the gel strength becomes
weaker and the gel becomes softer.

[0045]

Regarding the type of starch in the substrate of a shrimp-like food in the invention,
various types of starch can be used, including potato starch, tapioca starch, wheat starch, and
corn starch. Examples of modified starch include crosslinked starch, etherified starch,
acetylated starch, or oxidized starch. In a shrimp-like food in the invention, it is preferable
to use distarch phosphate, etherified starch, or etherified distarch phosphate, each of which
retains water and is resistant to aging.  The addition of modified starch gives the substrate a
bodily texture and reduces the gelatinous texture of konjak. The amount of modified starch
added is preferably from 8 to 15 wt% based on the weight of the substrate. If the modified
starch amount is less than 8 wt%, a bodily texture imparted by the starch is weak. If the
modified starch amount is more than 15 wt%, the texture imparted by the starch is too strong.

[0046]

Examples of the alkaline agent for the substrate of the shrimp-like food in the
invention include an alkaline agent such as sodium carbonate or calcium hydroxide, as long as
the substrate can be made basic. The alkaline agent should be added at such an amount that
the pH of the substrate becomes 9.5 to 10.5.

[0047]

In addition to the above materials, salt, an amino acid(s), fat or oil, an emulsifier,
crystalline cellulose powder, seasoning, a dye(s), and/or a flavor(s) may be added to prepare
the substrate of the shrimp-like food in the invention. The crystalline cellulose powder does

not largely affect the texture, and can give the shrimp-like food an insoluble solid material
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texture that cannot be expressed by glucomannan and/or starch. Provided that too much
addition inhibits gelation of glucomannan. Too less addition gives the shrimp-like food a
less solid material texture, namely a gel-like texture. Thus, the amount of crystalline
cellulose powder to be added is preferably from 0.5 to 2.5 wt% based on the weight of the
substrate. In addition, fat or oil can suppress the protein material-derived roughness and
allows for dispersion of an oil-soluble dye(s) or flavor(s). Fat or oil in an emulsified state is
preferably added to the substrate. The amount of fat or oil added is preferably from 1 to 3
wit% based on the weight of the dough. Too much addition inhibits glucomannan-mediated
gel bonding. If the amount is too little, it is difficult to elicit an effect of fat or oil on
improvement in the texture or flavor. Examples of the kind of fat or oil include sesame oil,
rapeseed oil, rice oil, soybean oil, or corn oil.

[0048]

How to prepare a substrate for a shrimp-like food in the invention will be described.
Water or fat or oil may be used in a device such as a food mixer. In this case, an emulsified
liquid is added to water; a mixture of powdered materials such as glucomannan, starch,
crystalline cellulose, an amino acid(s), seasoning, and/or salt is added; the mixture is then
stirred; and finally, an alkaline agent is admixed. Too early addition of the alkaline agent
causes the dough to solidify too much. This is not preferable.

[0049]

(Mixing Step)

The substrate for the shrimp-like food prepared in the substrate preparation step is
mixed with the konjak gel of the invention. The mixing procedure is not particularly limited
as long as they are quickly and homogeneously blended without damaging the konjak gel.
The mixing ratio (weight ratio) between the substrate and the konjak gel for the shrimp-like
food is preferably from 3:7 to 7:3 for mixing. If the substrate for the shrimp-like food is too
abundant, the konjak gel texture is difficult to feel. If the substrate for the shrimp-like food
is too little, it is difficult to shape the mixture made of the konjak gel and the substrate for the
shrimp-like food. Also, the konjak gel texture is strengthened.

[0050]

(Shaping Step)

The mixture prepared at the mixing step is shaped to produce a shaped material.
The shaping procedure is not particularly limited. The shaping may be performed by

squeezing through a shrimp-shaped mold or mouthpiece illustrated in FIG. 14. In the case
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wherein a metal mold is used during the shaping step, the metal mold may be colored. This
gives the surface shrimp-like coloring.

[0051]

(Heating Step)

The shaped material shaped in the shaping step is steamed and thermally solidified.
The steaming procedure is preferably a process using steam in this case. In the case of
boiling, the shape of the shaped material may be broken. The steaming procedure depends
on the size of the shaped material to be prepared, and is not particularly limited. The
procedure should be carried out such that the dough is thoroughly solidified. It is preferable
to use steam at 90°C or higher for about 5 to 20 min.

[0052]

(Other Steps)

The shaped material thermally solidified at the heating step is cooled, and can then
be eaten as it is as a shrimp-like food. In addition, if not used immediately, the shaped
material can also be frozen for distribution as each frozen product. In this way, moisture
transfer from the substrate to the konjac gel can be suppressed over time. As a result, the
texture can be maintained until the time of use.

[0053]

Further, the surface of the shaped material thermally solidified at the heating step is
preferably dried. The drying procedure is not particularly limited, and hot-air drying or
microwave drying may be carried out. The drying may reduce the surface moisture by
several % and may provide a film on the surface. In the case of hot-air drying, hot-air at 40
to 150°C on the order of 10 s to 180 s may be provided. In the case of microwave treatment,
the drying is performed at 200 W for about 30 s.  The dry film may be formed to give a more
surface springy texture sensation when the shrimp-like food is eaten.

[0054]

As described above, use of a konjak gel with a porous structure in the invention
makes it possible to produce a shrimp-like food with a shrimp-like texture.

[0055]

<Method For Producing Shrimp-Like, Vacuum-Freeze-Dried Food 1>

<Konjak Gel Preparation Step>

The konjak gel may be prepared in the konjak gel preparation step of the method for

producing a shrimp-like, vacuum-freeze-dried food in the invention.
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[0056]

(Pulverized Konjak Gel Material Preparation Step)

Regarding a pulverized konjak gel material in the invention, the dried product can
be highly reconstituted with water and is contained in a substrate for a shrimp-like, vacuum-
freeze-dried food. This exerts an effect of promoting moisture-reconstitution of the substrate
or the konjak gel for the shrimp-like, vacuum-freeze-dried food. The pulverized konjak gel
material in the invention contains glucomannan and an alkaline agent as well as modified
starch. Examples of the other material(s) that can be added include salt, an amino acid(s),
seasoning, a dye(s), and/or a flavor(s).

[0057]

The amount of glucomannan added to the pulverized konjak gel material in the
invention is preferably from 2 to 4.5 wt% based on the weight of a dough for the pulverized
konjak gel material. If the glucomannan amount is less than 2 wt%, the pulverized konjak
gel material is soft, and if the glucomannan amount is more than 4.5 wt%, pulverization is
difficult.

[0058]

The type of modified starch added to the pulverized konjak gel material in the
invention is not particularly limited. Various types of starch can be used, including potato
starch, tapioca starch, wheat starch, and corn starch. In addition, examples of the
denaturation process include cross-linking, etherification, acetylation, or oxidation.
Examples of preferable modified starch include distarch phosphate or etherified distarch
phosphate. In addition, the amount of modified starch added should be in the range of 1 to
12 wt% based on the weight of the dough. In the case of more than 12 wt%, the
reconstitutability is too good. As a result, the substrate becomes soft.  In the case of less
than 1 wt%, the reconstitutability deteriorates. As a result, the pulverized konjak gel
material-derived rough texture is strengthened. The modified starch amount is more
preferably from 2 to 8 wt%.

[0059]

An alkaline agent may be added to the pulverized konjak gel material in the
invention as long as the dough for the pulverized konjak gel material can be made basic.
Examples include an alkali agent such as sodium carbonate or calcium hydroxide. The
alkaline agent should be added at such an amount that the pH of the dough becomes 10 to 11.

[0060]
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How to prepare a pulverized konjak gel material in the invention will be described.
Like a konjak gel used for a shrimp-like, vacuum-freeze-dried food in the invention, a dough
is prepared, shaped, and then steamed to prepare a gelatinous material. ~ Specifically, first,
water is put in a device such as a food mixer; a mixture of powdered materials such as
glucomannan, modified starch, and salt is added; after the mixture is stirred, an alkaline agent
is finally admixed to prepare a dough. Too early addition of the alkaline agent causes the
dough to start solidifying. This is not preferable.

[0061]

Next, the dough containing the prepared pulverized konjak gel material is shaped.
Examples of the shaping procedure include, but are not particularly limited to, the following
processes: shaping by placing in a mold, shaping by spreading thinly on a plate, shaping by
rolling, or shaping by placing in a tube or the like and extruding through a hole(s). The
shape formed is not particularly limited because pulverization is conducted.

[0062]

The shaped, pulverized konjak gel material dough is steamed to prepare a thermally
solidified gelatinous material. The steaming procedure is not particularly limited as long as
the dough is firmly and substantially solidified. Examples of the procedure include steaming
with steam at 90°C or higher for 5 to 20 min or heating with hot water at 90°C or higher for 5
to 10 min.

[0063]

Next, the thermally solidified gelatinous material is pulverized. The pulverization
procedure is not particularly limited, and the material can be pulverized by a pulverizer such
as a cutter mill (e.g., a food mixer), a jet mill, or a hammer mill. If the particle size of the
pulverized konjak gel material is too large, it is difficult for the substrate to integrate and the
texture becomes uneven. Also, if the particle size is too small, the reconstitutability is poor.
Preferably, the particle size should be adjusted so that the grain size of less than 300 um is
less than 10 wt% and the grain size of not less than 2700 um is less than 10 wt%. As for the
particle size, it is preferable to adjust the mode diameter to be from about 700 to 1700 pum.

[0064]

(Substrate Preparation Step)

The substrate for the shrimp-like, vacuum-freeze-dried food in the invention serves
to together bond a konjak gel of the invention. The substrate is used to not only adjust the

overall texture of the shrimp-like, vacuum-freeze-dried food, but also serves to make
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reconstitution after drying easier. The substrate for the shrimp-like, vacuum-freeze-dried
food in the invention uses a pulverized konjak gel material and a substrate dough obtained by
mixing glucomannan, an alkaline agent, and water.

[0065]

The amount of glucomannan added to the substrate dough for the shrimp-like
vacuum-freeze dried food in the invention is preferably from 1.5 to 4 wt% based on the
weight of the substrate dough. If the glucomannan amount is less than 1.5 wt%, the
substrate is too soft, and if the glucomannan amount is more than 4 wt%, the shaping is
difficult.

[0066]

Examples of the alkaline agent for the substrate dough of the shrimp-like vacuum-
freeze-dried food in the invention include an alkaline agent such as sodium carbonate or
calcium hydroxide, as long as the substrate dough can be made basic. The alkaline agent
should be added at such an amount that the pH of the substrate dough becomes 9.5 to 10.5.

[0067]

Examples of other material(s) that can be added to the substrate dough for the
shrimp-like, vacuum-freeze-dried food in the invention include protein material, starch, salt,
an amino acid(s), fat or oil, an emulsifier, crystalline cellulose powder, methylcellulose,
seasoning, a dye(s), and/or a flavor(s).

[0068]

The protein material may be any protein-rich material. Egg whites such as egg
white powder, soy proteins such as soybean powder or isolated soy protein powder, wheat
proteins such as gluten, gelatin, or milk proteins such as skimmed milk powder or casein can
be used. Inclusion of the protein material can give the substrate a shrimp-like muscle fiber-
type pleasantness on the tongue. Examples of preferred protein materials include egg whites
or soy proteins. Here, soy proteins are preferable for vegetarian compliance. The preferred
amount of protein material to be added is preferably from 1 to 3 wt% based on the weight of
the substrate dough. When the protein material amount is less than 1 wt%, the gel texture
derived from glucomannan becomes stronger, and when the protein material amount is more
than 3 wt%, the gel strength becomes weaker and the gel becomes softer.

[0069]

Various types of starch can be used, including potato starch, tapioca starch, wheat

starch, and corn starch. They may be gelatinized and processed for usage. Examples of
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modified starch include crosslinked starch, etherified starch, acetylated starch, or oxidized
starch. It is preferable to use gelatinized starch or crosslinked starch for the shrimp-like
vacuum-freeze dried food in the invention. The addition of starch gives the substrate a
bodily texture and reduces the gelatinous texture of konjak. The amount of starch added is
preferably from 0.5 to 7 wt% based on the weight of the substrate dough. If the starch
amount is less than 0.5 wt%, a bodily texture imparted by the starch is weak. If the starch
amount is more than 7 wt%, the texture imparted by the starch is too strong.

[0070]

The crystalline cellulose powder does not largely affect the texture, and can give the
shrimp-like, vacuum-freeze-dried food an insoluble solid material texture that cannot be
expressed by glucomannan and/or starch. Provided that too much addition inhibits gelation
of glucomannan. If the amount is too small, the shrimp-like, vacuum-freeze-dried food has a
less solid material texture and a more gel-like texture. Thus, the amount of crystalline
cellulose powder to be added is preferably from 0.5 to 2.5 wt% based on the weight of the
substrate dough.

[0071]

In addition, fat or oil can suppress the roughness of the protein material and allows
for dispersion of an oil-soluble dye(s) or flavor(s). Fat or oil in an emulsified state is
preferably added to the substrate dough. The amount of fat or oil to be added is preferably
from 3 to 11 wt% based on the weight of the substrate dough. Too much addition inhibits
glucomannan-mediated gel bonding. If the amount is too little, it is difficult to elicit an
effect of fat or oil on improvement in the texture or flavor. Examples of the kind of fat or oil
include sesame oil, rapeseed oil, rice oil, soybean oil, or corn oil.

[0072]

A process for preparing a substrate for a shrimp-like, vacuum-freeze-dried food in
the invention will be described. Water or fat or oil may be used in a device such as a food
mixer. In this case, an emulsified liquid is added to water; a mixture of powdered materials
such as glucomannan, starch, crystalline cellulose, an amino acid(s), seasoning, and/or salt is
added; the mixture is then stirred; an alkaline agent is admixed to prepare a substrate dough;
and a pulverized konjak gel material is then admixed.

[0073]

The amount of pulverized konjak gel material added to the substrate is preferably
from 10 to 80 wt% based on the weight of the substrate. If the amount is less than 10 wt%,
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the reconstitutability cannot be imparted sufficiently. If the amount is more than 80 wt%,
the shaping is difficult when the substrate and the konjak gel are mixed. The amount is more
preferably from 20 to 60 wt%.

[0074]

(Mixture Preparation Step)

The substrate for the shrimp-like, vacuum-freeze-dried food as prepared in the
substrate preparation step is mixed with the konjak gel prepared in the konjak gel preparation
step. The mixing procedure is not particularly limited as long as they are quickly and
homogeneously blended without damaging the konjak gel. The mixing ratio (weight ratio)
between the substrate and the konjak gel for the shrimp-like, vacuum-freeze-dried food is
preferably at a ratio of 3:7 to 7:3 for mixing. If the substrate for the shrimp-like, vacuum-
freeze-dried food is too much, the konjak gel texture is difficult to feel.  If the substrate for
the shrimp-like food is too little, it is difficult to shape the mixture made of the konjak gel and
the substrate for the shrimp-like, vacuum-freeze-dried food. Also, the konjak gel texture is
strengthened.

[0075]

(Shaping Step)

The mixture prepared at the mixing step is shaped. The shaping procedure is not
particularly limited. The shaping may be performed by squeezing through a shrimp-shaped
mold or mouthpiece illustrated in FIG. 14. In the case wherein a metal mold is used during
the shaping step, the metal mold may be colored. This gives the surface shrimp-like
coloring.

[0076]

(Heating Step)

The shaped material shaped in the shaping step is steamed, and the mixture is
thermally solidified. The steaming procedure is preferably a process using steam in this
case. Inthe case of boiling, the shape of the shaped material may be broken. The steaming
procedure depends on the size of the shaped material to be prepared, and is not particularly
limited. The procedure should be carried out such that the dough is thoroughly solidified.

It is preferable to use steam at 90°C or higher for about 5 to 20 min.

[0077]

<Vacuum-Freeze-Drying Step>
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The thermally solidified mixture is frozen. The freezing means used may be a
conventional technology. For instance, air-blast tunnel freezers, spiral freezers, wagon
freezers or quick freezers, or brine-type flexible freezers are applicable. For example, the
freezing can be implemented rapidly using a prefabricated quick freezer at about -30°C. The
freezing procedure is not particularly limited, and the mixture should be frozen firmly so that
its product temperature is -18°C and below.

[0078]

The frozen mixture may be subjected to vacuum-freeze-drying under reduced
pressure using a vacuum dryer to provide a shrimp-like, vacuum-freeze-dried food. The
vacuum-freeze-drying allows for ingredients of instant food products as reconstituted using,
for instance, hot water for instant noodles and/or instant soups. The freeze drying conditions
are not particularly limited as long as the frozen mixture can be dried at a vacuum level and a
shelf heating temperature that prevent thawing. The preferred range is at a vacuum level of
1.5 torr or less, a shelf heating temperature of 80°C or less, and a post-drying moisture of 1 to
5wt%. In this way, the drying is performed.

[0079]

As described above, glucomannan, an alkali agent, and a pulverized konjak gel
material obtained by pulverizing a konjak gel are mixed to prepare a substrate. The substrate
and the konjak gel with a porous structure are mixed, shaped, heated, frozen, and vacuum-
freeze-dried to produce a shrimp-like, vacuum-freeze-dried food with a shrimp-like texture.

[0080]

<Method For Producing Shrimp-Like, Vacuum-Freeze-Dried Food 2>

(Konjak Gel Preparation Step)

The konjak gel may be prepared in another embodiment of the konjak gel
preparation step of the method for producing a shrimp-like, vacuum-freeze-dried food
according to the invention.

[0081]

(Substrate Preparation Step)

Another embodiment of the substrate in the method for producing a shrimp-like,
vacuum-freeze-dried food according to the invention serves to together bond a konjak gel of
the invention. The substrate is used to not only adjust the overall texture of the shrimp-like,
vacuum-freeze-dried food, but also serves to make reconstitution after drying easier.

Another embodiment of the substrate in the method for producing a shrimp-like, vacuum-
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freeze-dried food according to the invention uses glucomannan and an alkaline agent as well
as a puffing agent or a foaming emulsifier.

[0082]

The amount of glucomannan added to another embodiment of the substrate in the
method for producing a shrimp-like, vacuum-freeze dried food according to the invention is
preferably from 1.5 to 4 wt% based on the weight of the substrate. If the glucomannan
amount is less than 1.5 wt%, the substrate is too soft, and if the glucomannan amount is more
than 4 wt%, the shaping is difficult.

[0083]

The type of puffing agent used for another embodiment of the substrate for the
shrimp-like, vacuum-freeze-dried food in the invention can be anyone that contains sodium
bicarbonate. There are a wide variety of puffing agents, ranging from a high foaming to low
foaming type, and from a quick-acting to slow-acting type, depending on the type of auxiliary
agent. Each has its own preferred additive amount. The preferred amount of sodium
bicarbonate is preferably from 1 to 3 wt% based on the weight of the substrate. If the
amount of puffing agent added is small, the reconstitutability is poor. If the amount is too
much, the texture becomes soft. In addition, the flavor derived from the puffing agent is
strengthened.

[0084]

Examples of the alkaline agent used for another embodiment of the substrate in the
method for producing a shrimp-like, vacuum-freeze-dried food according to the invention
include an alkaline agent such as sodium carbonate or calcium hydroxide, as long as the
substrate can be made basic. The alkaline agent should be added at such an amount that the
pH of the substrate becomes 9.5 to 10.5.

[0085]

The foaming emulsifier used for another embodiment of the substrate in the method
for producing a shrimp-like, vacuum-freeze-dried food according to the invention may be any
foaming emulsifier like those used for cakes or the like. Examples include sucrose fatty acid
ester, glycerin fatty acid ester, sorbitan fatty acid ester, or polyglycerin fatty acid ester.

Also, the amount of foaming emulsifier to be added is preferably from 1 to 3 wt% based on
the weight of the substrate.

[0086]
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Examples of other material(s) that can be used for another embodiment of the
substrate in the method for producing a shrimp-like, vacuum-freeze-dried food according to
the invention include protein material, starch, salt, an amino acid(s), fat or oil, an emulsifier,
crystalline cellulose powder, methylcellulose, seasoning, a dye(s), and/or a flavor(s).

[0087]

The protein material may be any protein-rich material. Egg whites such as egg
white powder, soy proteins such as soybean powder or isolated soy protein powder, wheat
proteins such as gluten, gelatin, or milk proteins such as skimmed milk powder or casein can
be used. Inclusion of the protein material can give the substrate a shrimp-like muscle fiber-
type pleasantness on the tongue. Examples of preferred protein materials include egg whites
or soy proteins. Here, soy proteins are preferable for vegetarian compliance. The preferred
amount of protein material to be added is preferably from 1 to 3 wt% based on the weight of
the substrate. When the protein material amount is less than 1 wt%, the gel texture derived
from glucomannan becomes stronger, and when the protein material amount is more than 3
wit%, the gel strength becomes weaker and the gel becomes softer.

[0088]

Various types of starch can be used, including potato starch, tapioca starch, wheat
starch, and corn starch. They may be gelatinized and processed for usage. Examples of
modified starch include crosslinked starch, etherified starch, acetylated starch, or oxidized
starch. It is preferable to use gelatinized starch or crosslinked starch for the shrimp-like
vacuum-freeze dried food in the invention. The addition of starch gives the substrate a
bodily texture and reduces the gelatinous texture of konjak. The amount of starch added is
preferably from 0.5 to 7 wt% based on the weight of the substrate. If the starch amount is
less than 0.5 wt%, a bodily texture imparted by the starch is weak. If the starch amount is
more than 7 wt%, the texture imparted by the starch is too strong.

[0089]

The crystalline cellulose powder does not largely affect the texture, and can give the
shrimp-like, vacuum-freeze-dried food an insoluble solid material texture that cannot be
expressed by glucomannan and/or starch. Provided that too much addition inhibits gelation
of glucomannan. If the amount is too small, the shrimp-like, vacuum-freeze-dried food has a
less solid texture and a more gel-like texture. Thus, the amount of crystalline cellulose
powder to be added is preferably from 0.5 to 2.5 wt% based on the weight of the substrate.

[0090]
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In addition, fat or oil can suppress the protein material-derived roughness and
allows for dispersion of an oil-soluble dye(s) or flavor(s). Fat or oil in an emulsified state is
preferably added to the substrate. The amount of fat or oil added is preferably from 3 to 11
wit% based on the weight of the dough. Too much addition inhibits glucomannan-mediated
gel bonding. If the amount is too little, it is difficult to elicit an effect of fat or oil on
improvement in the texture or flavor. Examples of the kind of fat or oil include sesame oil,
rapeseed oil, rice oil, soybean oil, or corn oil.

[0091]

A method for preparing another embodiment of substrate in the method for
producing a shrimp-like, vacuum-freeze-dried food according to the invention will be
described. Water or fat or oil may be used in a device such as a food mixer. In this case,
an emulsified liquid is added to water; a mixture of powdered materials such as glucomannan,
starch, crystalline cellulose, an amino acid(s), seasoning, and/or salt is added; the mixture is
then stirred; finally, an alkaline agent is admixed. Too early addition of the alkaline agent
causes the dough to solidify too much. This is not preferable.

[0092]

(Mixture Preparation Step)

Another embodiment of the substrate in the method for producing a shrimp-like,
vacuum-freeze-dried food as prepared in the substrate preparation step is mixed with the
konjak gel prepared in the konjak gel preparation step. The mixing procedure is not
particularly limited as long as they are quickly and homogeneously blended without damaging
the konjak gel. The mixing ratio (weight ratio) between the substrate and the konjak gel is
preferably from 3:7 to 7:3 for mixing. If the substrate is too abundant, the konjak gel texture
is difficult to feel. If the substrate is too little, it is difficult to shape the mixture made of the
konjak gel and the substrate. ~ Also, the konjak gel texture is strengthened.

[0093]

(Shaping Step)

The mixture prepared at the mixing step is shaped. The shaping procedure is not
particularly limited. The shaping may be performed by squeezing through a shrimp-shaped
mold or mouthpiece illustrated in FIG. 14. In the case wherein a metal mold is used during
the shaping step, the metal mold may be colored. This gives the surface shrimp-like
coloring.

[0094]
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(Heating Step)

The mixture shaped in the shaping step is steamed, and the mixture is thermally
solidified. In the case of using a puffing agent, the heating procedure may be implemented
such that the puffing agent in the mixture foams and the mixture is firmly solidified. In the
case of using a foaming emulsifier, the heating procedure may be implemented such that the
mixture is firmly solidified and the foams are not crushed. For example, steaming with
steam at 90°C or higher for 5 to 20 minutes is preferable.

[0095]

<Vacuum-Freeze-Drying Step>

The thermally solidified mixture is frozen. The freezing means used may be a
conventional technology. For instance, air-blast tunnel freezers, spiral freezers, wagon
freezers or quick freezers, or brine-type flexible freezers are applicable. For example, the
freezing can be implemented rapidly using a prefabricated quick freezer at about -30°C. The
freezing procedure is not particularly limited, and the mixture should be frozen firmly so that
its product temperature is -18°C and below.

[0096]

The frozen mixture may be subjected to vacuum-freeze-drying under reduced
pressure using a vacuum dryer to provide a shrimp-like, vacuum-freeze-dried food. The
vacuum-freeze-drying allows for ingredients of instant food products as reconstituted using,
for instance, hot water for instant noodles and/or instant soups. The freeze drying conditions
are not particularly limited as long as the frozen mixture can be dried at a vacuum level and a
shelf heating temperature that prevent thawing. The preferred range is at a vacuum level of
1.5 torr or less, a shelf heating temperature of 80°C or less, and a post-drying moisture of 1 to
5wt%. In this way, the drying is performed.

[0097]

As described above, the substrate containing glucomannan and a puffing agent, and
the konjak gel with a porous structure are mixed, shaped, heated, frozen, and vacuum-freeze-
dried to produce a shrimp-like, vacuum-freeze-dried food with a shrimp-like texture.

[0098]

With reference to Examples, the following describes, in more detail, embodiments

of the invention.

EXAMPLES
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[0099]

<Test 1-1> To Evaluate Konjak Gel

(Test Example 1-1)

The materials, excluding water and sodium carbonate, that were listed in Table 1
below were used to prepare a powder mixture. Next, water was put into a food mixer. The
powder mixture was then added thereto.  The resulting mixture was stirred using the food
mixer for about 1 min to be homogeneously mixed. After that, sodium carbonate was added,
and the mixture was stirred for another 1 min to prepare a dough.

[0100]

The prepared dough was put into a plastic bag. The dough was stretched with a
roller to have a thickness of 1 mm. The resulting dough was steamed in a steam chamber at
98°C for 15 min, and thermally solidified.

[0101]

The thermally solidified gel was shredded with a shredder into pieces of 10 x 5 mm

to prepare evaluation samples.

[0102]
[Table 1]
Dough material Percentage (%)

Glucomannan 3.5
Etherified tapioca distarch phosphate 4.5
Glycine 0.3
Alanine 0.1
Arginine 0.02
Na glutamate 0.02
Na inosinate 0.01
Salt 0.9
Water 90.3
Alkaline agent (Sodium carbonate) 0.35
Total 100

[0103]

(Test Example 1-2)
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Like in Test Example 1-1, the dough was thermally solidified, and then frozen in a
freezer at -40°C for 15 min. The frozen gel was shredded with a shredder into pieces of 10 x
5 mm, and thawed naturally to prepare evaluation samples.

[0104]

(Test Example 1-3)

The gels shredded in Test Example 1-2 were dried with hot air at 40°C to have a
moisture of 73 wt%. In this way, evaluation samples were prepared.

[0105]

(Test Example 1-4)

The gels shredded in Test Example 1-2 were microwaved at 200 W for 8 min (to
have a moisture of 73 wt%) to prepare evaluation samples.

[0106]

(Test Example 1-5)

The gels shredded in Test Example 1-2 were dried in a vacuum-freeze-drying
machine at a shelf temperature of 60°C and a vacuum level of 1.5 torr or less until the
moisture became 2 wt%. After that, water was added and the samples were reconstituted
until the moisture became 73 wt%. In this way, evaluation samples were prepared.

[0107]

The evaluation samples in Test Examples 1-1 to 1-5 were subject to electron
microscopic structural analysis, rheometer-using physical property evaluation, and sensory
evaluation. In the electron microscopic structure analysis, a scanning electron microscope
(JEOL JCM-6380LA, 100x magnification) was used for photography. The photographed
digital images were analyzed using Image-Pro Premier 9.1 from Media Cybernetics, Inc.
The measurements include the number of pores of 100 pm? or larger, the cross-sectional area
of each sample observed, the total area of the pores, and the area of the largest pores.  After
the measurements, the porosity (total pore area/cross-sectional area), the average pore
porosity (porosity/number of pores), and largest pore porosity (area of the largest pore
area/cross-sectional area) were calculated. The sample number was N =5, and the average
was defined as a sample value.

[0108]

Regarding the measurement with a rheometer, a uniaxial compression-tension
rheometer (RE-33005C, Yamaden Co., Ltd.) was used to perform uniaxial constant velocity

indentation tests at a travel speed of 0.1 mm/s and a maximum deformation of 90%. A load
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cell with a rated capacity of 19.6 N and a cylindrical plunger with a diameter of 3.0 mm were
used. Here, the evaluation samples were measured such that they were pressed
perpendicular to the long side of each gel. The measurements were conducted every 0.01 s,
and the force (load) and deformation were measured. The measured data were plotted on a
graph with the Y-axis being the force and the X-axis being the deformation, and force-
deformation curves were drawn as shown in FIGs. 6 and 13.

[0109]

The organoleptic test was conducted by five skilled panelists. The shrimp-like
texture was graded as follows: 5 for very good, 4 for good, 3 for generally acceptable, 2 for
unsuitable, and 1 for definitely unsuitable.

[0110]

The results of structural analysis and sensory evaluation are shown in Table 2
below. In addition, typical electron micrographs of respective evaluation samples are shown
in FIGs. 1to 5. Further, a graph showing the results of rheometer measurements for each
sample is shown in FIG. 6.

[0111]



30

"¥-T 9|dwex3 19 Ul uByl anxal 0€. Builip
1]-1aq14 dwilys saxeam Apybils 1 (187 Tv1.0¢ 600 196.¢¢S 28¢99. 9T L'YT <~ 9733l WnNJeA GT
® Y1IM Ing ‘onse|o Ajs1eiapoln 67 -Buizaal4
‘poob
. . . ) ) BABMOIDIIA
Asan ‘a1nixay axj1|-1aqy dwnys S vy 96v¢. (AN 0r9L¥91 €09.0¢ 70T 9¢T 0€L BuIzsal -1
] - u
ABunids e yum ‘onse|a Ajarelspon
‘Adsuio 001 Ing ‘onseje Ajbuons| ¢ 60 | 6SETT 670 6598221 | T200S | 12 v | o€l bukip e o
: : 10H-Buizeai4
. . . . . : ) JusWiea.]
Ads110 ssa) ‘onse|s Apjeapa QT €T €9909 GT1°0 8.88¢01 ¢LS6S 0T ST G'06 BuIzealq ¢1
‘Kaarem ‘ansels Apjeapn T T0 0€99 00 ¢6070SY yRA I €€ 90 Q16 juswieas-oN 1T
uonen|eAs b_mv%oa (i) (%) () (i) (1unoo) (%) (%) a|dwex3
SlUBLIWO)D : : alod Ausosod | ease feuonoss eale salod Jo 0 aJnsiow | juswieal ]
Alosuss alod d 96 : Ansolod q 1591
1506JE 15961e  [a10d abelany| -ssoud198ys | adod [e10] | JBqUINN a|dwes

[ a1qel]




10

15

20

25

30

31

[0112]

The sensory evaluation results were as follows.  As shown in Test Examples 1-4
and 1-5, the konjak gel was frozen, microwaved, frozen, vacuum-freeze-dried, and then
moisture-reconstituted. These products had a good shrimp-like texture. The structures of
the samples of Test Examples 1-4 and 1-5 were observed under an electron microscope. As
a result, it was found that a larger number of voids was present in the gel than in the other
Test Examples. In addition, the largest pore porosity was 3% or more when compared to the
other Test Examples. Thus, there were voids with a certain size.

[0113]

The physical properties of the evaluation samples in the respective test sections
were measured with a rheometer. As shown in FIG. 6, the frozen sample of Test Example 1-
2 was compared to the unfrozen sample of Test Example 1-1. As a result, the strength at
break was increased. In addition, no peaks appeared. This seems to indicate that the
freezing denaturation causes the gel to be difficult to break. In addition, the strength at break
of any of the dried samples of Test Examples 1-3 to 1-5 was higher than that of the undried
sample of Test Example 1-2. A peak also appeared, indicating that the drying causes the gel
to be readily to break. However, in the case of hot-air drying (Test Example 1-3), the drop
after break was large. By contrast, in the vacuum-freeze-drying (Test Example 1-4) and
microwave drying (Test Example 1-5), the drop after break was small and the next peak
(resistance) occurred. This seems to be due to the presence of internal voids, which cause
the breaking gel to stop at the internal voids and become the next resistance, instead of
breaking all at once. It is believed that this continuous resistance gives a texture similar to a
springy texture of shrimp muscle fibers when chewed.

[0114]

<Test 1-2> To Examine Porous Structure of Konjak Gel

(Test Example 1-6)

The same procedure as in Test Example 1-4 was repeated, except that the
microwave treatment was conducted at 200 W for 1 min, to prepare evaluation samples (with
a moisture of 89.5 wt%).

[0115]

(Test Example 1-7)
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The same procedure as in Test Example 1-4 was repeated, except that the
microwave treatment was conducted at 200 W for 5 min, to prepare evaluation samples (with
a moisture of 80 wt%).

[0116]

(Test Example 1-8)

The same procedure as in Test Example 1-4 was repeated, except that the
microwave treatment was conducted at 200 W for 10 min, to prepare evaluation samples
(with a moisture of 71.0 wt%).

[0117]

(Test Example 1-9)

The same procedure as in Test Example 1-4 was repeated, except that the
microwave treatment was conducted at 1000 W for 1 min, to prepare evaluation samples
(with a moisture of 82 wt%).

[0118]

(Test Example 1-10)

The same procedure as in Test Example 1-4 was repeated, except that the
microwave treatment was conducted at 1000 W for 5 min, to prepare evaluation samples
(with a moisture of 1.5 wt%).

[0119]

(Test Example 1-11)

The same procedure as in Test Example 1-4 was repeated to prepare evaluation
samples, except that the microwave treatment was conducted at 1000 W for 5 min and water
was used for moisture-reconstitution to have a moisture of 71 wt%.

[0120]

Like in Test 1-1, the evaluation samples in Test 1-2 were subject to electron
microscopic structural analysis, rheometer-using physical property evaluation, and sensory
evaluation. Note that the physical properties in the Test Section 1-10 were not measured
because the sample was dried and too hard. The results of structural analysis and sensory
evaluation are shown in Table 3 below. In addition, typical electron micrographs of
respective evaluation samples are shown in FIGs. 7 to 12.  Further, a graph showing the
results of rheometer measurements for each sample is shown in FIG. 13. Furthermore, Table
4 below shows the content of each component after microwave treatment in Test Examples 1-
6 to 1-9.
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[0122]
[Table 4]

Test Example Test Example 1-6 Test Example 1-7 Test Example 1-8 Test Example 1-9
After After After After
porous porous porous porous

Material Formulation| body [Formulation| body |Formulation| body |Formulation| body
formation formation formation formation
treatment treatment treatment treatment

Glucomannan 35 3.8 35 7.2 35 10.5 35 6.5

Etherified tapioca

distarch 4.5 4.9 4.5 9.3 4.5 135 4.5 8.4

phosphate

Glycine 0.3 0.3 0.3 0.6 0.3 0.9 0.3 0.6

Alanine 0.1 0.1 0.1 0.2 0.1 0.3 0.1 0.2

Arginine 0.02 0.02 0.02 0.04 0.02 0.06 0.02 0.04

Sodium 002  0.02 0.02| 004 0.02|  0.06 002  0.04

glutamate

Sodium inosinate 0.01 0.01 0.01 0.02 0.01 0.03 0.01 0.02

Salt 0.9 1.0 0.9 1.9 0.9 2.7 0.9 1.7

Water 90.3 89.5 90.3 80.0 90.3 71.0 90.3 82.0

Sodium

carbonate 0.35 0.4 0.35 0.7 0.35 1.0 0.35 0.6

(Alkaline agent)

Total 100 100.0 100 100.0 100 100.0 100 100.0
[0123]

The strength and duration of microwave treatment were varied and tested. As a
result, up to 70 wt% moisture, the moisture gradually decreased. However, when the
moisture dropped below 70 wt%, the moisture decreased rapidly. This seems to be caused
by the rapid evaporation of internal moisture when the moisture falls below 70 wt%, resulting
in foaming. The results of the organoleptic test demonstrated that the texture of the dried
samples was hard and poor, as shown in Test Example 1-10.  As shown in Test Example 1-
11, in the samples obtained by moisture-reconstituting the dried samples, the texture
somewhat improved, but the texture was very fibrous and the sample was difficult to chew
through. As shown in Test Examples 1-6 to 1-9, the closer the moisture was to 70 wt%, the
better the texture became. The smaller the decrease in moisture, the waterier and more
gelatinous the texture. Also, Test Examples 1-7 and 1-9 are compared. In the case of
treatment at the same energy, the texture was better when the sample was treated for a long

time at low wattage than when the sample was treated for a short time at high wattage.



10

15

20

25

30

35

[0124]

The porous structure was observed under an electron microscope. As shown in
Test Examples 1-6 to 1-9, while the moisture was 70 wt% or higher, the porosity ranged from
9 to 17%, the largest pore porosity ranged from 3 to 6%, and the number of pores was not so
different. However, as shown in Test Examples 1-10, when the sample was too dry, puffing
occurred and the porosity increased significantly.  Also, the largest pore porosity was high,
large voids were formed, and the number of pores increased significantly. As shown in Test
Example 1-11, the number of pores decreased when the moisture was reconstituted.
However, the porosity was still 20% or higher, and the largest pore porosity was 8% or
higher.

[0125]

As shown in FIG. 13, the physical properties of the samples of Test Examples 1-6
to 1-9 were measured with a rheometer.  As a result, multiple small peaks occurred as the
deformation rate increased. In Test Examples 1-6 and 1-9, which have a high moisture, the
drop in force is relatively steep after the maximum force is reached and the gel is broken.
This seems to indicate that the shrimp muscle fiber-like texture is weak because the texture is
crispy although elastic. By contrast, in Test Examples 1-7 and 1-8, the fall of force after
reaching the maximum value is gradual. This seems to resemble a springy texture of shrimp
muscle fibers when chewed. However, in Test Example 1-11, as in Test Examples 1-6 to 1-
9, multiple small peaks were observed, but the force continued to increase after the large
peak. This may indicate that the texture is too fibrous and the sample is difficult to chew
through.

[0126]

<Test 1-3> To Investigate Formulation of Konjak Gel

(Test Example 1-12) to (Test Example 1-20)

The same procedure as in Test Example 1-8 was repeated, except that each
formulation of konjak gel was prepared as in Table 5 below, to prepare a konjak gel.
However, the duration of microwave treatment was fine-tuned for each Test Example so that
the moisture content was 71 wit%.

[0127]
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[0128]

The amount of glucomannan added to the dough for konjak gel is found to be
preferably from 2.5 to 4 wt%, as shown in Test Examples 1-8, 1-12, and 1-13. In addition,
the amount of modified starch added to the dough for konjak gel is found to be preferably
from 3.5 to 8 wt%, as shown in Test Examples 1-16 to 1-10. Further, the amount of alkaline
agent added to the dough for konjak gel is found to be preferable when the pH of the dough is
from 10 to 11, as shown in Test Examples 1-14 and 1-15.

[0129]

The properties of konjak gel are affected by the dough formulation as shown in
Tables 4 and 5. However, the moisture of konjak gel decreases as the porous body
formation treatment proceeds. Thus, the content of each component in the konjak gel
changes greatly depending on the amount of decrease in moisture.  Also, as the amount of
one component added increases, the contents of the other components also change. Thus,
based on the results in Tables 4 and 5, it seems that the content of glucomannan in the konjak
gel is preferably from about 3.5 to 12 wt% and more preferably from about 8.5 to 10.5 wt%.
The content of modified starch in the konjak gel seems to be preferably from about 4.5 to 18
wt% and more preferably from 13.5 to 16.5 wt%.

[0130]

<Test 1-4> Shape of Konjak Gel

(Test Example 1-21)

The same procedure as in Test Example 1-8 was repeated, except that the thickness
of konjak gel was set to 0.5 mm, to prepare a konjak gel.

[0131]

(Test Example 1-22)

The same procedure as in Test Example 1-8 was repeated, except that the thickness
of konjak gel was set to 1.5 mm, to prepare a konjak gel.

[0132]

(Test Example 1-23)

The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 5 x 5 mm, to prepare a konjak gel.

[0133]

(Test Example 1-24)
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The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 7 x 5 mm, to prepare a konjak gel.

[0134]

(Test Example 1-25)

The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 20 x 5 mm, to prepare a konjak gel.

[0135]

(Test Example 1-26)

The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 10 x 2.5 mm, to prepare a konjak
gel.

[0136]

(Test Example 1-27)

The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 10 x 10 mm, to prepare a konjak
gel.

[0137]

(Test Example 1-28)

The same procedure as in Test Example 1-8 was repeated, except that the thermally
solidified gel was shredded with a shredder into pieces of 2.5 x 2.5 mm, to prepare a konjak
gel.

[0138]

Test 1-4, like Test 1-1, was subject to sensory evaluation. The sensory evaluation
results are shown in Table 6 below.

[0139]
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[Table 6]
Test Sheet long | Sheet short Sheet Sensor
side side thickness y Comments
Example evaluation
(mm) (mm) (mm)

18 10.0 50 10 5 l\_/loder_ately elastic, with a springy shrimp
fiber-like texture, very good.
With a less fibrous texture than in Test

1-21 10.0 5.0 0.5 35 Example 1-8, but generally acceptable or
better.
With a stronger sensation of chewing a thick

1-22 10.0 5.0 15 3 gel than in Test Examples 1-8, but generally
acceptable

123 50 50 10 2 g\é:th a weak sensation of chewing a konjak

1-24 70 50 10 30 With a sensation of chewing a konjak gel,
and generally acceptable.
With the same texture as in Test Example 1-

1-25 200 50 10 > |8, but the shaping is difficult.
Slightly inferior to Test Example 1-8, but

1-26 10.0 25 1.0 4.5 with a moderately elastic and fibrous texture,
and thus good.
With a strong sensation of chewing a flat

1-27 10.0 10.0 1.0 3 sheet, but generally acceptable. The
shaping is difficult.

108 25 25 10 10 Almost without any sensation of chewing a
konjak gel.

[0140]

As shown in Test Examples 1-8, 1-21, and 1-22, the thickness of each konjak gel
5 ranges preferably from 0.5 to 1.5 mm. In addition, as shown in Test Examples 1-8, 1-23 to
1-25, and 1-28, the konjac gel has a long side of preferably from 7 to 20 mm. In the case of
smaller than 7 mm, it is difficult to feel the gel when chewed. Also, if the long side becomes
20 mm, the shaping is difficult. ~As for the shape, as shown in Test Examples 1-8, 1-26, and

1-27, an elongated shape is preferable in terms of shaping and texture.
10 [0141]
<Test 2-1> To Examine Substrate for Shrimp-Like Food

(Test Example 2-1) to (Test Example 2-12)
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The materials, excluding water, emulsified fat or oil, an oil-soluble shrimp flavor,
and sodium carbonate, that were listed in Table 7 below were used to prepare a powder
mixture. Next, a liquid prepared by dispersing, in water, the emulsified fat or oil and the oil-
soluble shrimp flavor was added to a food mixer. The powder mixture was then added
thereto. The resulting mixture was stirred for about 1 min to be homogeneously mixed.
After that, sodium carbonate was added, and the mixture was stirred for another 1 min to
prepare a substrate.

[0142]

Here, 6 parts by weight of the prepared substrate was added to 4 parts of the konjak
gel in Test Example 1-8, and the resulting material was well mixed. After that, red yeast dye
was applied to the surface of a metal mold for shrimp as shown in FIG. 14. The metal mold
was filled with 5 g of the mixture per shrimp, and was steam-heated at 98°C for 10 min.

[0143]

Each steam-heated shrimp-like food was cooled to provide each evaluation sample.

[0144]

Test 2-1, like Test 1-1, was subject to sensory evaluation. The sensory evaluation
results are shown in Table 8 below.

[0145]
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[Table 8]

[0146]
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Test
Example

Characteristics

Sensory
evaluation

Comments

2-1

Base

With a solid content texture of substrate part, moderate
elasticity, a shrimp protein-like pleasantness on the
tongue, and a shrimp-like fibrous texture, and overall
well-balanced. Slightly lacking in surface film-like
tension, but generally good.

2-2

3% Glucomannan

With a softer substrate part than in Test Example 2-1,
and generally acceptable.

2-3

4.5% Glucomannan

With the elasticity of substrate part being stronger than
that of Test Example 2-1, too crispy, but generally
acceptable.

pH 9.5

With a softer substrate part than Test Example 2-1, and
generally acceptable.

2-5

pH 10.5

With the substrate part being a more gelatinous hard gel
like konjak than in Test Example 2-1, giving a harsh
taste sensation, but generally acceptable.

2-6

8% Distarch phosphate

With the substrate part being crispier than that of Test
Example 2-1, and generally acceptable.

2-7

15% Distarch phosphate

With the substrate part being less elastic than that of
Test Example 2-1, giving rice cake-like viscosity, and
generally acceptable.

2-8

1% Egg white

With the substrate part having a less protein-like
pleasantness on the tongue than that of Test Example 2-
1, giving a konjak-like texture and better crispiness, and
generally acceptable.

2-9

3% Egg white

With the substrate part having a stronger protein-like
pleasantness on the tongue and softer than that of Test
Example 2-1, and generally acceptable.

2-10

2% lsolated soy proteins

3.5

Slightly softer than in Test Example 2-1, but with the
substrate part giving substantially the same protein-like
pleasantness on the tongue as egg white, and generally
acceptable.

2-11

0.5% Crystalline cellulose

With the substrate part having a less solid content
texture than that of Test Example 2-1, giving a konjak-
like texture, and generally acceptable.

2-12

2.5% Crystalline cellulose

With the substrate part giving a more solid content
texture and being softer than that of Test Example 2-1,
and generally acceptable.

[0147]

Each formulation of a substrate for a shrimp-like food in the invention is listed in

Test Examples 2-1to 2-3.  The amount of glucomannan added should be in the range of 3 to

4.5 wt% based on the weight of the substrate.

As shown in Test Examples 2-4 and 2-5, the

pH of the substrate is preferably from 9.5 to 10.5, which is lower than that of the dough for

konjak gel.

The amount of modified starch added should be in the range of 8 to 15 wt%

based on the weight of the substrate so as to give a bodily texture of a shrimp-like food as

shown in Test Examples 2-6 and 2-7.  As shown in Test Examples 2-8 to 2-10, the amount
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of protein material added to give a shrimp-like, protein-like pleasantness on the tongue is
preferably from 1 to 3 wt%. Further, the amount of crystalline cellulose added to give a
insoluble solid content texture should be in the range of 0.5 to 2.5 wt%. Meanwhile, any of
the shrimp-like food samples in Test Examples has a sufficient texture as a shrimp-like food.
However, the surface texture and the internal texture were the same. Thus, each sample
lacked a springy shrimp-like texture with a surface membrane tension.

[0148]

<Test 2-2> To Examine Texture of Shrimp Surface and Ratio Between Substrate
and Konjak Gel in Shrimp-Like Food

(Test Example 2-13)

The shrimp-like food prepared in Test Example 2-1 was microwaved at 200 W for
30 s to prepare an evaluation sample.

[0149]

(Test Example 2-14)

The shrimp-like food prepared in Test Example 2-1 was dried in hot air at 40°C for
3 min to prepare an evaluation sample.

[0150]

(Test Example 2-15)

The same procedure as in Test Example 2-13 was repeated, except that the ratio
between the substrate and the konjak gel was 3:7, to prepare a shrimp-like food.

[0151]

(Test Example 2-16)

The same procedure as in Test Example 2-13 was repeated, except that the ratio
between the substrate and the konjak gel was 4:6, to prepare a shrimp-like food.

[0152]

(Test Example 2-17)

The same procedure as in Test Example 2-13 was repeated, except that the ratio
between the substrate and the konjak gel was 7:3, to prepare a shrimp-like food.

[0153]

Test 2-2, like Test 1-1, was subject to sensory evaluation. The sensory evaluation
results are shown in Table 9 below.

[0154]
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[Table 9]
Test Drying Substrate : Sensory Comments
Example treatment Gel evaluation

With a solid content texture of substrate part,
moderate elasticity, a shrimp protein-like pleasantness
2-1 None 6:4 4 on the tongue, and a shrimp muscle fiber-like texture,
and overall well-balanced. Slightly lacking in
surface film-like tension, but generally good.

With more surface tension than in Test Example 2-1
and a very good texture. With the substrate and the
gel being well-balanced and with a shrimp muscle
fiber-like texture, and very good.

2-13 Microwave 6:4 5

With more surface tension than in Test Example 2-1,
2-14 Hot-air drying 6:4 4.5 but with a slightly stronger surface film-like texture
than in Test Example 2-13.

With a stronger konjak gel texture than in Test

2-15 Microwave 37 3 Example 2-13, but generally acceptable.
) . . With a somewhat stronger konjak gel texture than in
2-16 Microwave 4:6 4.5 Test Example 2-13, but generally good.
217 Microwave 7.3 3 With a less konjak gel texture sensation than in Test
Example 2-13, but generally acceptable.
[0155]

As shown in Test Example 2-13 or 2-14, the surface of the shrimp-like food
prepared in the heating step was dried. This drying step was provided to give the surface
more tension. As a result, the texture was closer to a shrimp-like texture. As the drying
procedure, the microwave was better than the hot-air drying. Then, the surface film-like
texture was more natural and thus very good.

[0156]

As shown in Test Examples 2-13 and 2-15 to 2-17, the results showed that the
mixing ratio between the substrate and the gel ranged preferably from 7:3to 3:7. More
preferably, the range seems to be from 6:4 to 4:6.

[0157]

<Test 3-1> Examination 1 of Pulverized Konjak Gel Material for Shrimp-Like,
Vacuum-Freeze-Dried Food

(Test Example 3-1-1) to (Test Example 3-1-9)

The materials, excluding water and sodium carbonate, that were listed in Table 10
below were used to prepare a powder mixture. Next, water was put into a food mixer. The
powder mixture, which had been powdered and mixed, was then added thereto. The
resulting mixture was stirred for about 1 min to be homogeneously mixed. After that,
sodium carbonate was added, and the mixture was stirred for another 1 min to prepare a

dough for pulverized konjak gel material.
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[0158]

The prepared dough was put into a plastic bag. The dough was stretched with a
roller to have a thickness of 1 mm. The resulting dough was steamed in a steam chamber at
98°C for 15 min, and thermally solidified.

[0159]

The thermally solidified gelatinous material was put in a food processor (Panasonic
MK-K48P). The material was pulverized at 2900 rpm for 3 min to prepare a pulverized gel
material. In this way, a pulverized konjak gel material was prepared.

[0160]

(Test Example 3-1-10)

The same procedure as in Test Example 3-1-1 was repeated, except that the
gelatinous material pulverization duration was set to 2 min, to prepare a pulverized konjak gel
material.

[0161]

(Test Example 3-1-11)

The same procedure as in Test Example 3-1-1 was repeated, except that the
gelatinous material pulverization duration was set to 1 min, to prepare a pulverized konjak gel
material.

[0162]

(Test Example 3-1-12)

The pulverized konjak gel material pulverized in Test Example 3-1-1 was sieved
with a 1-mm mesh to prepare a pulverized konjak gel material.

[0163]

(Test Example 3-1-13)

The pulverized konjak gel material pulverized in Test Example 3-1-1 was sieved
with a 0.85-mm mesh to prepare a pulverized konjak gel material.

[0164]

(Test Example 3-1-14)

The pulverized konjak gel material pulverized in Test Example 3-1-1 was sieved
with a 0.5-mm mesh to prepare a pulverized konjak gel material.

[0165]
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Table 11 below shows the results of measuring the particle size distribution, the

median diameter, and the mode diameter of each pulverized konjak gel material in Test
Examples 3-1-1 and 3-1-10 to 3-1-14.

[0166]
[Table 10]

Test Example 3-1-1 | 3-12 | 3-13 | 3-1-4 | 3-1-5 | 3-16 | 3-1-7 | 3-1-8 | 3-1-9
Glucomannan 3.5 2 45 3.5 3.5 3.5 3.5 3.5 3.5
E;gig;ft‘i tapioca distarch 45| 45 45 1 8| 12 45 45
Distarch phosphate 4.5
Glycine 03 03 03 03 03 03 03 03 03
Alanine 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Arginine 002 002 002 002 002 002 002 002 002
Sodium glutamate 002 002 002 002 002 002 002 002 002
Sodium inosinate 0.01f 0.01/ 0.01] 0.01f 0.01/ 0.01f o0.01 0.01 0.01
Salt 09| 09 09 09 09 09 09 09 09
Water 90.3 918 89.3 938 868 828 90.3 9055 90.05
:ggr:‘tj)m carbonate (Alkaline 035 035 035 035 035 035 035 01 06
Total 1000 100| 100| 100 100 100, 100| 100 100
pH 105\ 105 105/ 105/ 105 105 105/ 100 11.0

[0167]
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[Table 11]
Distribution (%)
Particle size (um) Test Test Test Test Test Test
Example Example Example Example Example Example
3-1-1 3-1-10 3-1-11 3-1-12 3-1-13 3-1-14
0-300 6.2 4.3 1.9 7.6 8.9 25.1
300-600 9.8 7.7 4.7 18.3 30.0 50.8
600-900 17.4 135 9.2 40.6 45.7 18.9
900-1200 20.8 17.6 12.8 23.4 12.3 3.9
1200-1500 11.9 11.3 9.4 5.0 1.8 0.8
1500-1800 19.6 22.8 245 3.9 1.2 0.5
1800-2100 6.3 8.9 12.7 0.8 0.0 0.0
2100-2400 4.1 6.6 11.0 0.4 0.0 0.0
2400-2700 2.5 4.6 8.4 0.0 0.0 0.0
2700-3000 1.4 2.9 5.5 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
Median diameter (um) 1110.8 1270.6 1539.6 775.1 652.9 419.9
Mode diameter (um) 1247.0 1428.4 1649.5 831.6 720.9 484.0
[0168]
<Test 3-2> Examination 2 of Pulverized Konjak Gel Material for Shrimp-Like,
Vacuum-Freeze-Dried Food
(Test Example 3-2-1) to (Test Example 3-2-15)
The materials, excluding water, emulsified fat or oil, sesame oil, and sodium
carbonate, that were listed in Table 12 below were used to prepare a powder mixture. Next,

a liquid prepared by dispersing, in water, the emulsified fat or oil and the sesame oil was

added to a food mixer.

The powder mixture was then added thereto.

The resulting mixture

was stirred using the food mixer for about 1 min to be homogeneously mixed. After that,

sodium carbonate was added, and the mixture was stirred for another 1 min to prepare a

substrate dough.
[0169]

Here, 4 parts by weight of the prepared substrate dough was added to 6 parts of the

pulverized konjak gel material prepared in Test Example 3-1-1 to 3-1-14. The resulting
Note that in Test Example 3-2-15, no

material was well mixed to prepare a substrate.

pulverized konjak gel material was added and only the substrate dough was used to prepare a

substrate.
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[0170]

Here, 6 parts by weight of the prepared substrate was added to 4 parts of the konjak
gel in Test Example 1-8, and the resulting material was well mixed. After that, red yeast dye
was applied to the surface of a metal mold for shrimp as shown in FIG. 14. The metal mold
was filled with 5 g of the mixture per shrimp, and was steam-heated at 98°C for 10 min.

[0171]

Each steam-heated shrimp-like food was cooled, and frozen in a freezer at -40°C for
about 30 min.  The frozen shrimp-like food was dried in a vacuum-freeze-drying machine
(TFD10LF4, manufactured by TOYOGIKEN CO., LTD.) at 0.1 torr or less until the shelf
temperature reached 60°C and the product temperature reached 58°C to prepare a shrimp-like,
vacuum-freeze-dried food sample.

[0172]

The shrimp-like, vacuum-freeze-dried food sample prepared in Test 3-2 was put
into a container, reconstituted with hot water for 3 min, and then eaten. In this way, the
reconstitutability evaluation and the sensory evaluation were conducted. Five skilled
panelists conducted the evaluations. The reconstitutability was graded as follows:
"Excellent": fully moisture-reconstituted; "Good": moisture-reconstituted; "Fair": partially
moisture-reconstituted; and "Poor": the whole core being not moisture-reconstituted. In
addition, the sensory evaluation involved the texture as follows: "Excellent": a very good
texture; "Good": a good texture; "Fair": a poor texture; and "Poor": a very poor texture.
Further, the rate (reconstitution rate) of the post-eating weight to the pre-eating weight of each
sample was measured. Table 13 below shows the evaluation results.

[0173]
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[Table 12]
Material Formulation
amount
Glucomannan 25
Distarch phosphate 2.3
Crystalline cellulose 1.1
Isolated soy proteins 1.9
Trehalose 3.8
Glycine 1.0
Alanine 0.34
Arginine 0.07
MSG 0.06
Na inosinate 0.03
Salt 0.3
Water 77.4
Emulsified fat or oil 3.8
Sesame oil 5.0
Alkaline agent (Sodium carbonate) 0.4
Total 100.0

[0174]
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[Table 13]
Pulverized I
Test konjak gel | Reconstitutability | Texture Reconstitution Comments
Example . rate
material

3-2-1 3-1-1 Excellent Excellent 305.9% Very good
With better water infiltration and a

3-2-2 3-1-2 Excellent Good 320.2% softer texture than in Test
Example 3-2-1.
With excellent texture and

323 | 313 Excellent | Excellent | 31049  [feconstitutability, but difficult to
prepare a pulverized konjak gel
material.
With less water infiltration than in

3-2-4 3-1-4 Good Good 303.5% Test Example 3-2-1, giving a
rough sensation.
With better water infiltration and

3-2-5 3-1-5 Excellent Good 324.5% slightly softer than in Test
Example 3-2-1.
With better water infiltration and

-7- -1- 0

3-2-6 3-1-6 Excellent Good 341.2% softer than in Test Example 3-2-1.

3-2-7 3-1-7 Excellent Excellent 307.2% Similar to Test Example 3-2-1.
With better water infiltration than

o e 0 in Test Example 3-2-1 and soft.

3-2-8 3-1-8 Excellent Good 321.4% The gel is soft and difficult to be
pulverized.
With excellent reconstitutability

3-2-9 3-1-9 Excellent Excellent 311.8% and texture, but giving a harsh
taste sensation.

3-2-10 3-1-10 Excellent Excellent 307.3% Similar to Test Example 3-2-1.
With slightly more reconstitution
unevenness and texture

3-2-11 3-1-11 Good Good 307.2% unevenness than in Test Example
3-2-1. The mixture is difficult to
shape.

3-2-12 3-1-12 Excellent Excellent 306.90% Similar to Test Example 3-2-1.
With poorer water infiltration than

- -1- 0

3-2-13 3-1-13 Good Good 295.7% in Test Example 3-2-1 and hard.

3214 | 3-1-14 Fair Fair 289.4% | With slightly poor core
reconstitution and hard.

3-2-15 | None Poor Poor 190,606  |WVith the core being not
reconstituted.

[0175]

As shown in Test Examples 3-2-1 to 3-2-3, the amount of glucomannan added to

the dough for pulverized konjak gel material had little effect on the reconstitutability. The

less additive amount caused the texture to be soft. The more additive amount caused the

pre-pulverization gelatinous material to be hard and be difficult to be pulverized. Preferably,

the range is from 2 to 4.5 wt%.
[0176]
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The amount of modified starch added to the dough for pulverized konjak gel
material is described in Test Examples 3-2-1 and 3-2-4 to 3-2-7. The less additive amount
caused poor reconstitutability, giving the substrate a rough texture sensation. The too much
additive amount caused too good reconstitution, giving a soft texture. Preferably, the
additive amount is from 1 to 12 wt%. In addition, regarding the kind of modified starch,
either etherified distarch phosphate or distarch phosphate was able to exert the equivalent
effects.

[0177]

The pH of the dough in each pulverized konjak gel material is described in Test
Examples 3-2-1 and 3-2-8 to 3-2-9. If the pH is low, the pulverized gel material is soft and
the texture becomes softer.  The higher pH affects neither the reconstitutability nor the
texture, but gives a harsh taste sensation. Preferably, the pH range is from 10 to 11.

[0178]

The particle size of each pulverized konjak gel material is described in Test
Examples 3-2-1 and 3-2-10 to 3-2-14. Rough pulverization causes reconstitution
unevenness and texture unevenness. On the other hand, those with a large grain size may be
removed to increase those with a smaller grain size.  This causes poor water infiltration,
giving a harder texture. It is preferable to use a pulverized konjak gel material with a
distribution in the range where those with a grain size of 2700 wm or larger are present in an
amount of 10 wt% or less and those with a grain size of less than 300 um are present in an
amount of 10 wt% or less.  As for the particle size, it is preferable to adjust the mode
diameter to be in the range from 700 to 1700 pum.

[0179]

<Test 3-3> To Examine Substrate Dough for Shrimp-like, Vacuum-Freeze-Dried
Food

(Test Example 3-3-1) to (Test Example 3-3-4)

Instead of the substrate dough for the shrimp-like vacuum-freeze dried food as
prepared in Test Example 3-2-1, each substrate dough was prepared based on the
corresponding formulation in Table 14 below. Then, like in Test Example 3-2-1, each
shrimp-like, vacuum-freeze-dried food sample was prepared. The prepared shrimp-like,
vacuum-freeze-dried food sample was evaluated, like in Test 3-2, for the reconstitutability
and the texture. Table 15 below shows the evaluation results.

[0180]
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[Table 14]
Test Test Test Test Test
Material Example Example Example Example Example
3-2-1 3-3-1 3-3-2 3-3-3 3-3-4

Glucomannan 2.5 15 4.0 25 2.5
Distarch phosphate 2.3 2.3 2.3 2.3 2.3
Crystalline cellulose 1.1 1.1 1.1 1.1 1.1
Isolated soy proteins 1.9 1.9 1.9 1.9 1.9
Trehalose 3.8 3.8 3.8 3.8 3.8
Glycine 1.0 1.0 1.0 1.0 1.0
Alanine 0.34 0.34 0.34 0.34 0.34
Arginine 0.07 0.07 0.07 0.07 0.07
MSG 0.06 0.06 0.06 0.06 0.06
Na inosinate 0.03 0.03 0.03 0.03 0.03
Salt 0.3 0.3 0.3 0.3 0.3
Water 77.4 78.4 75.9 7.7 77.2
Emulsified fat or oil 3.8 3.8 3.8 3.8 3.8
Sesame oil 5.0 5.0 5.0 5.0 5.0
Alkaline agent (Sodium carbonate) 0.4 0.4 0.4 0.1 0.6
Total 100.0 100.0 100.0 100.0 100.0
pH 10.0 10.0 10.0 9.5 10.5

[0181]
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[Table 15]

Test Example | Glucomannan | pH |Reconstitutability| Texture |Reconstitution rate Comments

3-2-1 2.5% 10 Excellent Excellent 305.9% Very good

With excellent
reconstitutability, but
slightly softer than in
Test Example 3-2-1.

3-3-1 1.5% 10 Excellent Good 308.2%

With excellent
reconstitutability, but
slightly harder than in
Test Example 3-2-1.

3-3-2 4.0% 10 Excellent Good 304.3%

With excellent
reconstitutability, but
slightly softer than in
Test Example 3-2-1.

3-3-3 2.5% 9.5 Excellent Good 310.4%

With excellent
reconstitutability, but
slightly harder than in
Test Example 3-2-1.

3-3-4 2.5% 10.5 Excellent Good 307.4%

[0182]

The results of Test 3-3 showed that the substrate dough for shrimp-like, vacuum-
freeze-dried food had some effect on the texture, but little effect on reconstitutability. The
amount of glucomannan added to the substrate dough for shrimp-like vacuum-freeze dried
food is preferably from 1.5 to 4 wt%. The pH of the substrate dough for shrimp-like
vacuum-freeze dried food is preferably from 9.5 to 10.5.

[0183]

<Test 3-4> To Examine Ratio between Substrate Dough and Pulverized Konjak Gel
Material for Shrimp-Like, Vacuum-Freeze-Dried Food

(Test Example 3-4-1) to (Test Example 3-4-5)

Used was each substrate obtained by mixing, at each ratio designated in Table 16
below, the substrate dough for shrimp-like, vacuum-freeze-dried food as prepared in Test
Example 3-2-1 and the pulverized Konjak material prepared in Test Example 3-1-1. Then,
according to the procedure in Test Example 3-2-1, each shrimp-like, vacuum-freeze-dried
food was prepared. Like Test 3-2, the reconstitution and the texture were evaluated, and the
reconstitution rate was measured. The evaluation results and the measured results are
together shown in Table 16 below.

[0184]
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[Table 16]

Substrate Pulverlzgd Reconstitutability | Texture Reconstitution Comments
dough |gel material

Test Example rate

3-2-1 40% 60% Excellent Excellent 305.9% Very good

With slightly less
water infiltration than
in Test Example 3-2-1,
and hard

3-4-1 90% 10% Good Good 293.0%

With substantially the
same water infiltration
as in Test Example 3-
2-1, but slightly hard.

3-4-2 80% 20% Excellent Good 299.1%

With a stuffier dough
texture than in Test
Example 3-2-1, but
very good.

3-4-3 60% 40% Excellent Excellent 304.0%

With excellent
reconstitutability and a
somewhat softer

3-4-4 20% 80% Excellent Excellent 309.3% texture than in Test
Example 3-2-1, and
very good. However,
the shaping is difficult.

With excellent
reconstitutability and a
softer texture than in
Test Example 3-2-1.
The shaping is very

3-4-5 10% 90% Excellent Good 311.3%

difficult.

[0185]

As shown in Test 3-4, the less the formulation amount in the substrate for
pulverized konjak gel material, the poorer the reconstitutability and the harder the texture.
As the formulation amount increased, the texture was softer and the shaping was more
difficult. The amount of pulverized konjak gel material added to the substrate is preferably
from 10 to 80 wt% in the substrate.

[0186]

<Test 3-5> To Examine Ratio between Substrate and Konjak Gel for Shrimp-Like,
Vacuum-Freeze-Dried Food

(Test Example 3-5-1)

The same procedure as in Test Example 3-2-1 was repeated, except that the ratio
between the substrate and the konjak gel was set to 3:7, to prepare a shrimp-like, vacuum-
freeze-dried food sample.

[0187]
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(Test Example 3-5-2)

The same procedure as in Test Example 3-2-1 was repeated, except that the ratio
between the substrate and the konjak gel was set to 4:6, to prepare a shrimp-like, vacuum-
freeze-dried food sample.

5 [0188]

(Test Example 3-5-3)

The same procedure as in Test Example 3-2-1 was repeated, except that the ratio
between the substrate and the konjak gel was set to 7:3, to prepare a shrimp-like, vacuum-
freeze-dried food sample.

10 [0189]
Test 3-5, like Test 3-2, was subject to reconstitutability and sensory evaluations.

Table 17 below shows the evaluation results.

[0190]
[Table 17]
Test Substrate : Reconstitutability Sensory Reconstitution Comments
Example Gel evaluation rate
3-2-1 6:4 Excellent Excellent 305.9% Very good
With slightly poorer infiltration
3.5.1 3.7 Good Good 301.1% and a stronger konjak gel texture

than in Test Example 3-2-1, but
generally good.

Fully reconstituted and very
good. Regarding the sensation,
3-5-2 4:6 Excellent Excellent 304.5% with a slightly stronger konjak
gel texture than in Test Example
3-2-1, but very good.

Fully reconstituted and very
good, but with a weaker and
softer konjak gel texture than in
Test Example 3-2-1.

3-5-3 73 Excellent Good 308.8%

15
[0191]
As shown in Test Example 3-5, the results showed that the mixing ratio between the
substrate and the gel ranged preferably from 7:3to 3:7. More preferably, the range seems to
be from 6:4 to 4:6.
20 [0192]
<Test 4-1> To Examine Another Embodiment of Substrate for Shrimp-like,

Vacuum-Freeze-Dried Food
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(Test Example 4-1-1) to (Test Example 4-1-14)

The materials, excluding water, emulsified fat or oil, sesame oil, and sodium
carbonate, that were listed in Table 18 below were used to prepare a powder mixture. Next,
a liquid prepared by dispersing, in water, the emulsified fat or oil and the sesame oil was
added. The resulting mixture was stirred using a food mixer for about 1 min to be
homogeneously mixed. After that, sodium carbonate was added, and the mixture was stirred
for another 1 min to prepare a substrate.

[0193]

Baking powder No. 77 of Akadazen Co., Ltd. was used as the puffing agent in Test
Examples 4-1-2 to 4-1-4. The puffing agent in Test Examples 4-1-5 to 4-1-7 was sodium
bicarbonate (sodium bicarbonate). The foaming emulsifier used in Test Examples 4-1-8 to
4-1-10 was Pure-Up (R) 100 from Riken Vitamin Co., Ltd.

[0194]

Here, 6 parts by weight of the prepared substrate was added to 4 parts of the konjak
gel in Test Example 1-8, and the resulting material was well mixed. After that, red yeast dye
was applied to the surface of a metal mold for shrimp as shown in FIG. 14. The metal mold
was filled with 5 g of the mixture per shrimp, and was steam-heated at 98°C for 10 min.

[0195]

Each steam-heated shrimp-like food was cooled, and frozen in a freezer at -40°C for
about 30 min.  The frozen shrimp-like food was dried in a vacuum-freeze-drying machine
(TFD10LF4, manufactured by TOYOGIKEN CO., LTD.) at 0.1 torr or less until the shelf
temperature reached 60°C and the product temperature reached 58°C to prepare a shrimp-like,
vacuum-freeze-dried food sample.

[0196]

Each sample prepared in Test 4-1 was placed in a container, and reconstituted with
hot water for 3 min, and eaten. In this way, the reconstitutability evaluation and the sensory
evaluation were conducted. Five skilled panelists conducted the evaluations. The
reconstitutability was graded as follows: "Excellent™: fully moisture-reconstituted; "Good":
moisture-reconstituted; "Fair": partially moisture-reconstituted; and "Poor": the whole core
being not moisture-reconstituted. In addition, the sensory evaluation involved the texture
and the flavor as follows: "Excellent": a very good texture; "Good": a good texture; "Fair": a

poor texture; and "Poor": a very poor texture. Further, the rate (reconstitution rate) of the
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post-eating weight to the pre-eating weight of each sample was measured. The evaluation
results and the measured results are shown in Table 19 below.
[0197]
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[0198]
[Table 19]
Test Characteristics Reconstitutability Sensofy Reconstitution Comments
Example evaluation rate
. . With poor
4-1-1 [a\leelg'zer:or:'u;r]:z?si fier Poor Poor 190.6% reconstitutability, and
g hard.
Puffing agent (1% Reconstituted and slightly
4-1-2  |sodium Good Good 196.2% hard, but with a good
bicarbonate) texture.
Puffing agent (2% . .
4-1-3  [sodium Excellent Excellent 204.3% Fully recgnstltuted with a
bicarbonate) very good texture.
Puffing agent (3% Fully reconstituted, but
4-1-4  |sodium Excellent Good 21500 [ A19NMly softer fhan in
bicarbonate) Example 4-1-3, giving a
sour taste sensation.
. Reconstituted and slightly
0,
4-1-5 éi?a?ggrzgtme Good Good 196.9% hard, but with a good
texture.
0 . . .
4-1-6 2% Sodium Excellent Excellent 200.4% Fully reconstituted with a
bicarbonate very good texture.
Fully reconstituted, but
417 | 3% Sodium Excellent Good 206.80  |Si9htly softer than in
bicarbonate Example 4-1-6, giving a
bitter taste sensation.
. Reconstituted and slightly
0,
4-1-8 :e}n/woullzsoi?ir:rmg Good Good 192.7% hard, but with a good
texture.
0 . . .
4-1-9 2% an_mlng Excellent Excellent 204.2% Fully reconstituted with a
emulsifier very good texture.
3% Foamin Fully reconstituted, but
4-1-10 emoulsifier g Excellent Good 215.5% slightly softer than in
Example 4-1-9.
Well reconstituted, but
4-1-11 |1.5% Glucomannan Excellent Good 216.2% slightly softer than in Test
Example 4-1-3.
Reconstituted, but slightly
4-1-12  |4% Glucomannan Good Good 203.5% harder than in Test
Example 4-1-3.
Well reconstituted, but
4-1-13 |pH 9.5 Excellent Good 227.5% slightly softer than in Test
Example 4-1-3.
Reconstituted, but giving
. 0 a slightly harsher taste
4-1-14 |pH10.5 Good Good 209.9% than in Test Example 4-1-
3.
[0199]

As shown in Test Examples 4-1-1 to 4-1-14, the substrate for shrimp-like, vacuum-

freeze-dried food in the invention preferably contains, in addition to glucomannan and an
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alkaline agent, 1 to 3 wt% of sodium bicarbonate as a puffing agent or 1 to 3 wt% of foaming

emulsifier. In addition, 1.5 to 4 wt% of glucomannan is preferably contained in the

substrate. The alkaline agent should be added at such an amount that the pH of the substrate

becomes 9.5 to 10.5.
[0200]
<Test 4-2> To Examine Ratio between Substrate and Konjak Gel for Shrimp-Like,

Vacuum-Freeze-Dried Food
(Test Example 4-2-1)

The same procedure as in Test Example 4-1-3 was repeated, except that the ratio
between the substrate and the konjak gel was set to 3:7, to prepare a shrimp-like, vacuum-
freeze-dried food.

[0201]

(Test Example 4-2-2)

The same procedure as in Test Example 4-1-3 was repeated, except that the ratio
between the substrate and the konjak gel was set to 4:6, to prepare a shrimp-like, vacuum-
freeze-dried food.

[0202]

(Test Example 4-2-3)

The same procedure as in Test Example 4-1-3 was repeated, except that the ratio
between the substrate and the konjak gel was set to 7:3, to prepare a shrimp-like, vacuum-
freeze-dried food.

[0203]

Test 4-2, like Test 4-1, was subject to reconstitutability and sensory evaluations.
The evaluation results and the measured results are shown in Table 20 below.

[0204]
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[Table 20]
Test Substrate : Reconstitutability Se”SOTy Puffing rate Comments
Example Gel evaluation

4-1-3 6:4 Excellent | Excellent | 204.3% | Ully reconstituted with a very good
texture.
With poorer infiltration and a stronger

4-2-1 3.7 Good Good 201.2% |konjak gel texture than in Test Example
4-1-3, but generally good.
Fully reconstituted and very good.

4-2-2 4:6 Excellent | Excellent | 203.8% |~c9arding the sensation, with a slightly
stronger konjak gel texture than in Test
Example 4-1-3, but very good.
Fully reconstituted and very good, but

4-2-3 7:3 Excellent Good 210.4% |with a weaker and softer konjak gel
texture than in Test Example 4-1-3.

[0205]

As shown in Test Examples 4-1-3 and 4-2-1 to 4-2-3, the results showed that the

mixing ratio between the substrate and the gel ranged preferably from 7:3 to 3:7.

preferably, the range seems to be from 6:4 to 4:6.

More
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CLAIMS

[Claim 1]

A konjak gel comprising the following features (A) to (G):

(A) a glucomannan content of 3.5 to 12 wt%;

(B) a moisture content of 70 to 90 wt%;

(C) a gel long side of 7 to 20 mm;

(D) a gel thickness of 0.5 to 1.5 mm;

(E) a porosity of 9 to 17% as measured for pores of 100 um? or larger in a gel cross-
section;

(F) a largest pore porosity of 3 to 6% in the gel cross-section; and

(G) the gel having undergone freeze denaturation.

[Claim 2]
The konjak gel according to claim 1, further comprising the following feature (H):
(H) a content of modified starch of 4.5 to 18 wit%.

[Claim 3]

A method for producing a konjak gel, comprising:

a dough preparation step of mixing glucomannan in an amount of 2.5 to 4 wt%
based on an weight of a dough, an alkaline agent, and water to prepare the dough with a pH of
10 to 11,

a shaping step of shaping the prepared dough;

a steaming step of steaming the shaped dough to prepare a gelatinous material;

a freezing step of freezing the prepared gelatinous material,

a shredding step of shredding the frozen gelatinous material into pieces with a long
side of 7 to 20 mm and a thickness of 0.5 to 1.5 mm; and

a porous body formation step of subjecting each shredded gelatinous material to
microwave or drying under reduced pressure to make porous the material with a moisture of
70 to 90 wt%, a porosity of 9 to 17% as measured for pores of 100 um? or larger in a gel cross
section, and a largest pore porosity of 3 to 6%.

[Claim 4]

The method for producing a konjak gel according to claim 3, wherein 3.5 to 8 wt%
of modified starch based on the weight of the dough is added in the dough preparation step.
[Claim 5]
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A method for producing a shrimp-like food containing a konjak gel and a substrate,
the method comprising:

a konjak gel preparation step of mixing 2.5 to 4 wt% of glucomannan based on an
weight of a dough, an alkaline agent, and water to prepare the dough with a pH of 10 to 11,
and then shaping and steaming the dough for gelation, freezing and shredding the gelatinous
dough with a long side of 7 to 20 mm and a thickness of 0.5 to 1.5 mm in size, and then
subjecting the resulting material to microwave or drying under reduced pressure to prepare a
porous konjak gel having a moisture of 70 to 90 wt%, a porosity of 9 to 17% as measured for
pores of 100 pm? or larger in a gel cross section, and a largest pore porosity of 3 to 6%;

a substrate preparation step of mixing, based on an weight of a substrate, 3 to 4.5
wit% of glucomannan, 1 to 3 wt% of protein material, 8 to 15 wt% of modified starch, an
alkali agent, and water to prepare the substrate with a pH of 9.5 to 10.5;

a mixing step of mixing the substrate and the konjak gel at a ratio of 3:7 to 7:3 to
prepare a mixture;

a shaping step of shaping the mixture to prepare a shaped material; and

a heating step of steaming the shaped material to be thermally solidified.

[Claim 6]

The method for producing the shrimp-like food according to claim 5, further
comprising, after the heating step, a drying step of drying a surface of the thermally solidified,
shaped material.

[Claim 7]

A method for producing a shrimp-like, vacuum-freeze-dried food containing a
konjak gel and a substrate containing a pulverized konjak gel material, the method
comprising:

a konjak gel preparation step of mixing 2.5 to 4 wt% of glucomannan based on an
weight of a dough for the konjak gel, an alkaline agent, and water to prepare the konjak gel
dough with a pH of 10 to 11, and then shaping and steaming the konjak gel dough for
gelation, freezing and shredding the gelatinous konjak gel dough with a long side of 7 to 20
mm and a thickness of 0.5 to 1.5 mm in size, and then subjecting the resulting material to
microwave or drying under reduced pressure to prepare a porous konjak gel having a moisture
of 70 to 90 wt%, a porosity of 9 to 17% as measured for pores of 100 um? or larger in a gel

cross section, and a largest pore porosity of 3 to 6%;
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a pulverized konjak gel material preparation step of mixing, based on an weight of a
dough for a pulverized konjak gel material, 2 to 4.5 wt% of glucomannan, 1 to 12 wt% of
modified starch, an alkaline, and water to prepare the pulverized konjak gel material dough
with a pH of 10 to 11, shaping and steaming the pulverized konjak gel material dough for
gelation, and pulverizing the dough to prepare the pulverized konjak gel material;

a substrate preparation step of mixing, based on an weight of a dough for a
substrate, 1.5 to 4 wt% of glucomannan, an alkali agent, and water, further mixing the
substrate dough prepared at a pH of 10 to 11 and the pulverized konjak gel material, so that
the substrate contains 10 to 80 wt% of the pulverized konjak gel material, to prepare the
substrate containing the pulverized konjak gel material;

a mixture preparation step of mixing the konjak gel and the substrate at a ratio of
3:7 to 7:3 to prepare a mixture;

a shaping step of shaping the mixture to prepare a shaped material;

a heating step of heating the shaped material shaped in the shaping step to be
thermally solidified; and

a vacuum-freeze-drying step of freezing the thermally solidified shaped material to
be vacuum-freeze-dried.

[Claim 8]

A method for producing a shrimp-like, vacuum-freeze-dried food containing a
konjak gel and a substrate, the method comprising:

a konjak gel preparation step of mixing 2.5 to 4 wt% of glucomannan based on an
weight of a dough for the konjak gel, an alkaline agent, and water to prepare the konjak gel
dough with a pH of 10 to 11, and then shaping and steaming the konjak gel dough for
gelation, freezing and shredding the gelatinous konjak gel dough with a long side of 7 to 20
mm and a thickness of 0.5 to 1.5 mm in size, and then subjecting the resulting material to
microwave or drying under reduced pressure to prepare a porous konjak gel having a moisture
of 70 to 90 wt%, a porosity of 9 to 17% as measured for pores of 100 um? or larger in a gel
cross section, and a largest pore porosity of 3 to 6%;

a substrate preparation step of mixing, based on an weight of a substrate, 1.5 to 4
wit% of glucomannan, 0.1 to 0.6 wt% of an alkali agent, 1 to 3 wt% of sodium bicarbonate or
1 to 3 wt% of a foaming emulsifier, and water to prepare the substrate;

a mixture preparation step of mixing the konjak gel and the substrate at a ratio of

3:7 to 7:3 to prepare a mixture;
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a shaping step of shaping the mixture to prepare a shaped material;
a heating step of heating the shaped material shaped in the shaping step to be
thermally solidified; and
a vacuum-freeze-drying step of freezing the thermally solidified shaped material to

be vacuum-freeze-dried.



