1 DESCRIPTION EXTRUDED NOODLE AND DIE PIECE FOR EXTRUDED NOODLE 5 FIELD OF
THE INVENTION fOOOll The present invention relates to an extruded noodles which features a
reduced boiling time, and a method for manufacturing instant noodles obtained by drying the extruded
noodles after pregelatinization, and a method for manufacturing 10 dried noodles obtained by drying
the extruded noodles without pregelatinization. Furthermore, the present invention relates to a
noodle extruder die piece used in manufacturing noodles provided with a through-hole in a longitudinal
direction. 15 RELATED ART [0002] Extruds%g&g&?ﬁsl ll{ﬁ:h as spaghetti and macaroni are
formed by an extrusion pasta machine. In so doing, noodie dough is extruded through die holes
provided at a tip of the pasta machine, by being deaerated or without being deaerated. The 20
extruded noodles thus formed take a longer cooking time than so-called "cut noodles” produced by
rolling noodle dough IREIRIAINES )N QAP EditidgHe[thNLEKb. FORt F{ TRV R&dI RO O drled noodles
take time to cook (boil) while instant noodles take time to reconstitute (rehydrate in hot water). One of
the reasons for this is that the extruded noodles, which are formed by being extruded through die

holes at high 2priresegr iRy fingnioQdle structure, making it hard for hot water to penetrate the
noodles. [0003] 2
[0001]

The present invention relates to an extruded noodles which features a
reduced boiling time, and a method for manufacturing instant noodles obtained by
drying the extruded noodles after pregelatinization, and a method for manufacturing

10 dried noodles obtained by drying the extruded noodles without pregelatinization.

Furthermore, the present invention relates to a noodle extruder die piece

used in manufacturing noodles provided with a through-hole in a longitudinal

direction.

15 RELATED ART

[0002]
Extruded noodles such as spaghetti and macaroni are formed by an extrusion

pasta machine. In so doing, noodle dough is extruded through die holes provided at a
tip of the pasta machine, by being deaerated or without being deaerated. The

20 extruded noodles thus formed take a longer cooking time than so-called "cut noodles"
produced by rolling noodle dough into a thin strip and cutting the thin strip. That is,
raw noodles or dried noodles take time to cook (boil) while instant noodles take time
to reconstitute (rehydrate in hot water). One of the reasons for this is that the
extruded noodles, which are formed by being extruded through die holes at high

25 pressure, have a fine noodle structure, making it hard for hot water to penetrate the
noodles.
[0003]

Especially in the case of instant noodles produced by drying extruded noodles



after pregelatinization, if hot-air drying is used for a drying process, the noodles have very poor
reconstitution characteristics and have to be very thin in order to be reconstituted by hot water
(rehydrated in hot water) in about 3 to 5 minutes. Therefore, regarding nonfried instant noodles
processed from noodles formed by 5 extruding through die holes, no product as thick as spaghetti
(about 1.7 mm in dried state) has so far been put on the market. Thus, there is demand for instant
noodles (instant pasta) with good reconstitution characteristics (rapidly rehydratable in hot water)

produced by an, &xtrusion process, 100041 10as [echniques for feflucing the boiling tme of gxtruded
noodles, technlque% ofming grooves on surfaceés o the noddied Rave ong’been known. For

example, techpigiugsodesesingd inifatent hiRraltigshdheadhé allk-indalyeferapgdeep grooves in

surfaces of noodles. I0005i 15Also, Patent Literature 5 describes a technique concerning instant
noodles with gewuhstitotrstitutioet creteacterdistivs (edpidhotehyanatabibimhdtoatein ke technique
involves formjng grqoves with an area, of 10 to 35% of ihe sectiona) area of ngodles prqoduced by

extrusion. PateREicRiattre S AR HEed HaT AL BRAHER Y SReRBi dnAe8r TR S IIsRas o me swollen
by absorbing hatwaties «ARsLEIEDY QoSS 2 0.8 S 2QUES D APQRNEECRlImInatngam0fddeeling.

[0006] Besides forming grooves on noodle surfaces, methods effective in reducing boiling time
include a metbieda ftfarmifgrebtough diotbémthskapodl@sii hivagitddinahdifeciiostane naldhg the
length of the noodles. Reg rdi,ng extruded 25 noodles, pierced pasta with a through-hole in the

longitudinal dirS&HM PRAiYeY VRROQS FpRRSHI PHEtacRAE W By HiatARIANT the Cadahls thdittpasta. As
for long pastawgy&gtﬂ}ioalégg\w_% abme st BL%EQEQ noodles. Bucatini, which is considerably thicker

than spaghetti, normally has a diameter of about 5 mm and has a circular
[0004]

10 As techniques for reducing the boiling time of extruded noodles, techniques
for forming grooves on surfaces of the noodles have long been known. For example,
techniques described in Patent Literatures 1, 2, 3, and 4 all involve forming deep
grooves in surfaces of noodles.

[0005]

15 Also, Patent Literature 5 describes a technique concerning instant noodles
with good reconstitution characteristics (rapidly rehydratable in hot water). The
technique involves forming grooves with an area of 10 to 35% of the sectional area of
noodles produced by extrusion. Patent Literature 5 states that when reconstituted
in hot water, the noodles become swollen by absorbing hot water, and thereby close

20 the grooves in appearance, eliminating an odd feeling.

[0006]

Besides forming grooves on noodle surfaces, methods effective in reducing
boiling time include a method of forming a through-hole in the noodles in a
longitudinal direction, i.e., along the length of the noodles. Regarding extruded

25 noodles, pierced pasta with a through-hole in the longitudinal direction includes
various types of pasta typified by macaroni in the case of short pasta. As for long
pasta, bucatini is known as a type of pierced noodles. Bucatini, which is considerably

thicker than spaghetti, normally has a diameter of about 5 mm and has a circular



3 through-hole formed in the center. Available methods for forming a circular through-hole in the center
of noodles in this way include a method which involves extruding noodle dough using a die containing
a large number of die pieces 500 such as shown in FIG. 7 5 [0007] The die is installed at a tip of
an extruder or other extrusion machine and noodles are formed by extruding noodle dough through
extrusion holes formed in each die piece. A pin is inserted in each extrusion hole, extending from a die
piece on the side from which the noodle dough is pushed in. The through-hole is formed in each 10

noodle at the ca‘;[‘)%} thF Ipin he{g the noodI%doPagEﬁ is ngﬁg&%r&d?d. CITATION LIST PATENT
i

ion of
LITERATURE 5008} T5B At d et i S T S pan et P e AN Bl 28 UPERS. 60-6172

Patent Literatyig,d-AanapeserRaleniepraplicatinn Laiiores Neiftte hl3sihbaterichitakrineg 3:
Japanese Patent Application Laid-Open No. 10-146161 Patent Literature 4: Japanese Patent

Application Laig@gers Moo @eGbugt 04 Patediel dteratuia S a Japsmese PatefitizaplicetidN0LaidhOpen
No. 63-248366 20Patent Ljterature 6: Japanese Patent Application Laid-Open No. 2007-49920 Patent
Literature 7: JHpEHEER PaieHt Publication No. 36-4595 Patent Literature 8: Japanese Patent
Applicatiog Lq&;@,ﬂ)en No. 11-151081 SUMMARY OF THE INVENTION

The die is installed at a tip of an extruder or other extrusion machine and
noodles are formed by extruding noodle dough through extrusion holes formed in each
die piece. A pin is inserted in each extrusion hole, extending from a die piece on the
side from which the noodle dough is pushed in. The through-hole is formed in each

10 noodle at the location of the pin where the noodle dough is not extruded.

CITATION LIST
PATENT LITERATURE
[0008]
15 Patent Literature 1: Japanese Patent Application Laid-Open No. 60-6172
Patent Literature 2: Japanese Patent Application Laid-Open No. 4-211337
Patent Literature 3: Japanese Patent Application Laid-Open No. 10-146161
Patent Literature 4: Japanese Patent Application Laid-Open No. 2001-17104
Patent Literature 5: Japanese Patent Application Laid-Open No. 63-248366
20 Patent Literature 6: Japanese Patent Application Laid-Open No. 2007-49920
Patent Literature 7: Japanese Patent Publication No. 36-4595

Patent Literature 8: Japanese Patent Application Laid-Open No. 11-151081

SUMMARY OF THE INVENTION
25 PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]
However, when grooves are formed on the surfaces of noodles as described in

the patent literatures, even if the noodles become swollen by absorbing hot water and



25 PROBLEMS TO BE SOLVED BY THE INVENTION [0009] 4 thereby close the grooves in
appearance, for example, as described in Patent Literature 5, the tissue of the grooves is not
continuous with the other part. Thus, when the eater chews the noodles, displacement occurs around
grooved portions, actually resulting in an odd mouth feel. 5 foolol On the other hand, Patent
Literature 6 describes extruded noodles with plural holds formed therein. However, in attempting to
form plural holes in each noodle, it is difficult to form plural holes in the noodle because of the thinness
of the noodle.tﬁd%&,E e\clﬁxfe)n i&glural holes are formed, efach individual hple hgg(fo r&%(;cie 10 very small.

Se (S ooves 1n earance, 1or exa e, as escCrl 1 ra . .
Small holes make itdftfictit 16r°ho Watlerafgppassrfﬁére%roug , resulting’in’poor reconstitution

characteristicg,; {apnthecoshen hasehdfplinaldarge hles arsdanneds therprea ahtieheles imaach
noodle occupies a large proportion of the sectional area of the noodle, resulting in a poor mouth feel.

Also, if a roundtaighis padeiednesadhaoodideasdadtiarmneant midine hoteddesove ¢ipseiensily and
remains 15 hollow, and consequently He holes r(i\ collapsed when the eater chews the noodles,
resulting in art Sdd TG HEBARKSLE rﬁl?é’f{hf‘é? [oon] On the other hand, conventional
examplespf thggig piece provided with hole-forming pins for use to form through-holes in the
longitudinal direction of 20 extruded noodles include a die piece 500 shown in FIG. 7. The die piece
500 includes an inlet-Slde ptetd Siaphid eehwitit dralies &6 e drorbew hichutel noodle deudh is pushed
in and an extrusion-side piece 502 provided with holes 502a from which the noodles are extruded,

where the inlétlSfde brdeiomteddd aeitsidhosiaepide s Sop iR fifte formrp Baeh lts e ank
conventional gamp!e b bl /O ENIPLIGIEPIRAAA ARANLIHL BXEHRIORMAlERaRzA 2t Rmed.

The inlet holes 501a and extrusion holes 502a are displaced 45 from each other. In the conventional
example, the pingl203 Abeddeefoifrp iirolghsdedesiadhe dootlies dialinstalled i thenée-side
piece 501 by fitting. Note that the conventional example in FIG. 7 is exemplary and that the 5 numbers

of the inlé® hotsgy srtlsiorP Rt oleth fike haiffsalkdprpptopristely ow1djerethrough,

resulting in poor reconstitution characteristics. On the other hand, if plural large
holes are formed, the area of the holes in each noodle occupies a large proportion of
the sectional area of the noodle, resulting in a poor mouth feel. Also, if a round hole
1s made in each noodle as with macaroni, the hole does not close easily and remains
15  hollow, and consequently the holes are collapsed when the eater chews the noodles,
resulting in an odd mouth feel without firm texture.
[0011]
On the other hand, conventional examples of the die piece provided with
hole-forming pins for use to form through-holes in the longitudinal direction of
20 extruded noodles include a die piece 500 shown in FIG. 7. The die piece 500 includes
an inlet-side piece 501 provided with holes 501a from which the noodle dough is
pushed in and an extrusion-side piece 502 provided with holes 502a from which the
noodles are extruded, where the inlet-side piece 501 and extrusion-side piece 502 are
fitted with each other. In the conventional example in FIG. 7, four inlet holes 501a
25 and four extrusion holes 502a are formed. The inlet holes 501a and extrusion holes
502a are displaced 45° from each other. In the conventional example, the pins 503
used to form the through-holes in the noodles are installed in the inlet-side piece 501

by fitting. Note that the conventional example in FIG. 7 is exemplary and that the



With thick noodles such as the macaroni and bucatini described above, since the through-hole formed
is also relatively large, the pin 503 can be made thick. 5 Therefore, the pin 503 may be structured to fit
in the inlet-side piece 501. However, when one attempts to form a through-hole in thin noodles with a
diameter of 3 mm or less (especially spaghetti and the like sized to be 2 mm or less in diameter), the
through-hole becomes very thin, making it necessary té configure the pin 503 for use to form the
through-hole to be extremely thin. Thus, with the fitting structure such 10 as described above, the pin

503 is likely to fall.out o ;il-ﬁe inlet-side piece 501, get bent, get.broken, or cause other similar problems.
0015) - I PECTAEE B LR T e ey B e R et e AR B emtona
techniques fordetmling a through-hole in the longitudinal direction of the 15 noodles include those
described in Patent Literature 7 and Patent Literature 8. However, there is no conventional technique

for forming a through-Woté imitimnodidiesuglith attimmeater ofiandnh wraliess diB0LLET hbqye sente
invention has been made to_solve the above problem. 20 Accordingly, an object of the. present
invention i o BERTP U T RLE HEBETCE AERO el SRR oRAPHAA 675 floRrion
characteristicgfshord, e ixdrationoimel,andean-Re-eaismwithaut any:odgpRuthsiee! [l Another
object of the present invention is to provide a noodle extruder die 25 piece which allows thin noodles

with a throughwhetedoebe tmaptdaottmed bylextrgbibolStilltanotivedtlsjedt ofatde pretsentf iBventian is to
provide a die piece used to obtain extruded nogdles which has a short boiling time or) good

reconstitution%ﬁ% erialivsnaghettrmudithsdie siPRIEARSZHOR YAt INCIPREBVENS [0016]

through-hole becomes very thin, making it necessary to configure the pin 503 for use
to form the through-hole to be extremely thin. Thus, with the fitting structure such

10 as described above, the pin 503 is likely to fall out of the inlet-side piece 501, get bent,
get broken, or cause other similar problems.

[0013]
In relation to the die (die pieces) used to manufacture extruded noodles,
conventional techniques for forming a through-hole in the longitudinal direction of the

15 noodles include those described in Patent Literature 7 and Patent Literature 8.
However, there is no conventional technique for forming a through-hole in thin
noodles with a diameter of 3 mm or less.

[0014]
The present invention has been made to solve the above problem.

20  Accordingly, an object of the present invention is to obtain extruded noodles which
have a short boiling time or good reconstitution characteristics (short rehydration
time) and can be eaten without any odd mouth feel.

[0015]
Another object of the present invention is to provide a noodle extruder die

25 piece which allows thin noodles with a through-hole to be manufactured by extrusion.
Still another object of the present invention is to provide a die piece used to obtain
extruded noodles which has a short boiling time or good reconstitution characteristics

as described above.



The present invention provides an extruded noodle having a hole extending 5 therethrough in a
longitudinal direction, wherein: the hole closes or contracts during boiling or rehydration in hot water;
and the hole in a cross section of the noodle is configured such that a plurality of grooves are formed
rotationally symmetrically about a center of the cross section, extending in an outer radial direction
from the center of the cross section of the noodle. 10 [6017] The extruded noodle configured as
described above has a noodle structure provided with a hole which has a plurality of grooves
extending in the outer radial direction from the center of the cross section of the noodle. This increases
a surface area of the noodle, allowing hot water to quickly penetrate the entire noodle during 15 boiling

or rehydrationyi Atyvaise. Jhevate, pilishiciages or contracts during eating, is less liable to create an
odd mouth feel which would be produced if the hole remained uncontracted. [0018] In the

present inventi,6lhe hole may be formed so as to occupy 2% to 15% of 20 a sectional area of the

noodle including the hgle. [0019] . With the ?é)é)ve config rfa:ion, hole tends to close or contract
during boiling or rehydratiSRSH AbIWARIOT REQVGGHAY S’éﬁh'é,e B8R VYR 1LSisBIEY) Breate an

odd mouth fee}, sHal, 2% PRAAUC Reh B AEA AR AR 003/ ein: (1R R PERRRELINVENIQRSRS-Afdhe
plurality of grooves may reach positions 30% to 70% of a distance from the center of the cross section
of the noodle boiinputerpediphieraliedge whthe noddlee holODO2d]cross section of the noodle is
configured such that a plurality of grooves are formed rotationally symmetrically
about a center of the cross section, extending in an outer radial direction from the
center of the cross section of the noodle.
10 [0017]

The extruded noodle configured as described above has a noodle structure
provided with a hole which has a plurality of grooves extending in the outer radial
direction from the center of the cross section of the noodle. This increases a surface
area of the noodle, allowing hot water to quickly penetrate the entire noodle during

15 Dboiling or rehydration in hot water. The hole, which closes or contracts during eating,
is less liable to create an odd mouth feel which would be produced if the hole
remained uncontracted.
[0018]
In the present invention, the hole may be formed so as to occupy 2% to 15% of
20 a sectional area of the noodle including the hole.
[0019]

With the above configuration, the hole tends to close or contract during
boiling or rehydration in hot water. Thus, during eating, the noodles are less liable
to create an odd mouth feel such as produced by macaroni.

25 [0020]

In the present invention, tips of the plurality of grooves may reach positions

30% to 70% of a distance from the center of the cross section of the noodle to an outer

peripheral edge of the noodle.



The above configuration allows hot water to quickly penetrate the entire noodle and thereby reduces
the boiling time or rehydration time of the noodles. [0022] 5In the present invention, the plurality of
grooves may be formed so as to have any of three-fold to eight-fold rotational symmetries. [0023] With
the above configuration, as the grooves are made to have any of three-fold to eight-fold rotational
symmetries, the grooves are arranged radially from 10the center of the noodle in a uniform manner.
Consequently, the noodles give a uniform mouth feel when chewed from any direction on an outer
circumferenci&)\é n eater. Also, the use of eight-or-less-fold symmetry makes it easy to produce a die
used to extrude noodle dough. [0024] 15In the present invention, the hole in the cross section of the

noodle may be shapegiip igue aseRigssashRAIRL NAich islestedidetyern tinstatagdiasent ones of

the plurality of grooves and is recessed toward the center of the cross section of the noodle. [0025]
20With the abowelleondidthatidry; sidvedahehndodie istshaped¢biivaat endepresSed: portiesrecessed
toward the cepter gf the cross section of the noodle, the hole tends to close or contract during boiling
or rehydratio %Q%ﬁe extruded noodle in hot water. [0026] In the present invention, tips of the plurality

of grooveg may have g,y Egesent invention, the plurality of grooves may be formed so as to have
any of three-fold to eight-fold rotational symmetries.
[0023]
With the above configuration, as the grooves are made to have any of
three-fold to eight-fold rotational symmetries, the grooves are arranged radially from

10 the center of the noodle in a uniform manner. Consequently, the noodles give a
uniform mouth feel when chewed from any direction on an outer circumference by an
eater. Also, the use of eight-or-less-fold symmetry makes it easy to produce a die
used to extrude noodle dough.

[0024]

15 In the present invention, the hole in the cross section of the noodle may be
shaped to have a depressed portion which is located between tips of adjacent ones of
the plurality of grooves and is recessed toward the center of the cross section of the
noodle.

[0025]

20 With the above configuration, since the noodle is shaped to have a depressed
portion recessed toward the center of the cross section of the noodle, the hole tends to
close or contract during boiling or rehydration of the extruded noodle in hot water.
[0026]

In the present invention, tips of the plurality of grooves may have a curved

25  surface.

[0027]
With the above configuration, hot water reaches the tips of the grooves

reliably, making it easy for the hot water to penetrate the noodle. This reduced the



25 surface. [0027] 8 boiling time or rehydration time of the extruded noodles. [0028] In the
present invention, the cross section of the noodle may have a circular outer shape. 5 [0029] With
the above configuration, since water can penetrate the entire noodle, the noodles are less liable to
create an odd mouth feel such as produced when grooves are formed on a surface of the noodles.
[0030] 10The present invention provides a method for fhanufacturing instant noodles, comprising
drying any of the extruded noodles described above after pregelatinization. [0031] The manufacturing

method can pkr)o uce instant n oale hayin (;%tnqaodle 15dst0rlunctu ?eisn which a hole is formed with a
a

. oiling time or re ra%io 1nte of the extru 0 . .
plurality of groovesgexflén&ng i theé ‘Slitet tadial air&etion from e genter of the cross section of the

noodle. This ingfegises the surface area of the noodle, allowing hot water to quickly penetrate the
entire noodle during boiling or rehydration in hot water. This causes the hole to close or contract during
boiling or rehydration In hot wraten akingi the theaulies kessidiallethe owaltle amy have a circular

outer shape.
5 [0029]

With the above configuration, since water can penetrate the entire noodle, the
noodles are less liable to create an odd mouth feel such as produced when grooves are
formed on a surface of the noodles.

[0030]

10 The present invention provides a method for manufacturing instant noodles,
comprising drying any of the extruded noodles described above after
pregelatinization.

[0031]

The manufacturing method can produce instant noodles having a noodle

15 structure in which a hole is formed with a plurality of grooves extending in the outer
radial direction from the center of the cross section of the noodle. This increases the
surface area of the noodle, allowing hot water to quickly penetrate the entire noodle
during boiling or rehydration in hot water. This causes the hole to close or contract
during boiling or rehydration in hot water, making the noodles less liable to create an

20 odd mouth feel which would be produced if the hole remained uncontracted. Also,
since no odd mouth feel is produced and reconstitution characteristics during
rehydration in hot water are improved remarkably in this way, thick extruded noodles
(such as extruded spaghetti) not previously found among instant noodles can be
manufactured.

25 [0032]

The present invention provides a method for manufacturing dried noodles,
comprising drying any of the extruded noodles described above without

pregelatinization.



20 odd mouth feel which would be produced if the hole remained uncontracted. Also, since no odd
mouth feel is produced and reconstitution characteristics during rehydration in hot water are improved
remarkably in this way, thick extruded noodles (such as extruded spaghetti) not previously found
among instant noodles can be manufactured. 25 [0032] The present invention provides a method
for manufacturing dried noodles, comprising drying any of the extruded noodles described above
without pregelatinization. 9 [0033] The manufacturing method can produce dried noodles having
a noodle struqﬁ]br%gn which a hole is formed with a plurality of grooves extending in the outer radial
direction from thé Center of the cross section of the noodle. This increases the 5 surface area of the

noodle, allowing hot watentq.auicdipensirate dna epiraneodie dwing bollingnCansrauently, the

cooking time can be reduced greatly compared to conventional extruded noodles (extruded pasta).
This causes thghdlertoiclodecbracboleastfelumied) wishingy lmakityg thernoodlestiostiliabiette oeate an

odd mouth feel which would he produced if the hole remained uncontracted. 10 [0034] The present
invention prov%%@‘a%aa@et@ﬁ?m&@w@b%@f ittt ?ﬁ?grweséiﬂes BVIBEF iR Hhe
through-hgle W, grlopgituglinaliineslian; e wiRPiRtacemRIAAN frtsienHideRiecsBaMk an
inlet-side piece, wherein the extrusion-side piece includes an extrusion hole used to form noodles by
extrusion, thedi&imgebesldez pieCenswiudat gnlinleidiates thinoe glanvidei chdwoedlgrdagldspasiietbin and a
pin whose tip is inserted into the extrusion tzole of the extrusion-side piece, and the tip of the pin is

shaped in a cFORYUMIA E5EMAsmopia RFERIRIRASEs atd b FARRETShaibMAIR Slthf&trically

about a centey gl he: g% p8AN. SandPann, A AL ediah drection ram Mg senter plihe cross

section. 20 [0035] With this configuration, since the tip of the pin Is shaped in the cross section

such that a pluiaiity @bpldtiusicnkiase fbthiclbiotatinnalbd symoaettcaily about the center of the cross
section, extending in the outer radial direction from the center of the cross section, the extruded
noodles #8méed5¢the die piece have a noodle structure

The present invention provides a noodle extruder die piece used in
manufacturing noodles provided with a through-hole in a longitudinal direction, the
die piece comprising: an extrusion-side piece; and an inlet-side piece, wherein the
extrusion-side piece includes an extrusion hole used to form noodles by extrusion, the

15 inlet-side piece includes an inlet hole through which noodle dough is pushed in and a
pin whose tip is inserted into the extrusion hole of the extrusion-side piece, and the
tip of the pin is shaped in a cross section such that a plurality of protrusions are
formed rotationally symmetrically about a center of the cross section, extending in an
outer radial direction from the center of the cross section.

20 [0035]

With this configuration, since the tip of the pin is shaped in the cross section
such that a plurality of protrusions are formed rotationally symmetrically about the
center of the cross section, extending in the outer radial direction from the center of
the cross section, the extruded noodles formed by the die piece have a noodle structure

25 in which a hole is formed with a plurality of grooves extending in the outer radial
direction from the center of the cross section of the noodle. This increases the
surface area of the noodle, allowing hot water to quickly penetrate the entire noodle

during boiling or rehydration in hot water. The hole, which closes or contracts



25 in which a hole is formed with a plurality of grooves extending in the outer radial direction from the
center of the cross section of the noodle. This increases the surface area of the noodle, allowing hot
water to quickly penetrate the entire noodle during boiling or rehydration in hot water. The hole, which
closes or contracts 10 during eating, is less liable to create an odd mouth feel which would be
produced if the hole remained uncontracted. [0036] Inlfie present invention, the pin is formed so as to
be thicker at a base than 5 at the tip and formed integrally with the inlet-side piece as part of the

nletside piece, [0037].... ngidentaly,the above.described concept of being ormed inearally

. ee).
does not mcludle ntegra Via a joint or alls, a formaton me

inlet-side piecg, by ipining &0 (o1ped-sararately from the inlet-side piece is 10 excluded. [0038]
With this configuration, since the pin used to form a through-hole in noodles is formed integrally with

the inlet-side [1886las part of the inlet-side piece, there is no possibility that the pin will fall out.

Moreover, being form((fd %o as to be thicker at tBe 15 base than at the tjp, the pin can ]paveétrength in
spite of its thinness. [0B38f PreS Rt HTURARiAIE MBASFEREES A HoE1E et dielphscEran

comprising: ag & YSIONFIAG-RIEF e ABLAY WIEK SIS RSCE W BRIGIN NG SXUUSIOR-3IYS RiIepgLacludes
an extrusion hole used to form noodles by extrusion, the inlet-side piece includes an
[0037]

Incidentally, the above-described concept of being "formed integrally" does not
include integration via a joint or the like. That is, a formation method which forms
the inlet-side piece by joining a pin formed separately from the inlet-side piece is

10 excluded.
[0038]

With this configuration, since the pin used to form a through-hole in noodles
is formed integrally with the inlet-side piece as part of the inlet-side piece, there is no
possibility that the pin will fall out. Moreover, being formed so as to be thicker at the

15 base than at the tip, the pin can have strength in spite of its thinness.
[0039]

The present invention provides a noodle extruder die piece comprising: an
extrusion-side piece; and an inlet-side piece, wherein the extrusion-side piece includes
an extrusion hole used to form noodles by extrusion, the inlet-side piece includes an

20 inlet hole through which noodle dough is pushed in and a pin whose tip is inserted
into the extrusion hole of the extrusion-side piece, and the pin is formed so as to be
thicker at the base than at the tip and formed integrally with the inlet-side piece as
part of the inlet-side piece.

[0040]

25 With this configuration, since the pin used to form a through-hole in noodles
is formed integrally with the inlet-side piece as part of the inlet-side piece, there is no
possibility that the pin will fall out. Moreover, being formed so as to be thicker at the

base than at the tip, the pin can have strength in spite of its thinness.



20 inlet hole through which noodle dough is pushed in and a pin whose tip is inserted into the
extrusion hole of the extrusion-side piece, and the pin is formed so as to be thicker at the base than at
the tip and formed integrally with the inlet-side piece as part of the inlet-side piece. [0040] 25 With this
configuration, since the pin used to form a through-hole in noodles is formed integrally with the
inlet-side piece as part of the inlet-side piece, there is hb possibility that the pin will fall out. Moreover,
being formed so as to be thicker at the base than at the tip, the pin can have strength in spite of its
thinness. 11 L884Eh] In the present invention, the tip of the pin may be shaped in a cross section
such that a pl ra1L y of protrusions are formed, extending in an outer radial direction from the center of

the cross section. 5 [G9A@e preseMithh iRaIOE CORfigUIRlin alage & MufRlitYh greqyves ar formed
in the through-hole in the produced noodles by the plurality of protrusions formed on the pin, it is

possible to manclidttate pbodlety pépettatedongsiekdyfnivot, wetterdugng doibngoradiay dhatichoim hot
water. 10 [0043] In the present invention, the plurality of protrusions may be formed so as to have any
of three-fold t5 QARSI STt oNS EYTietHe8 about a cross-sectional center of the pin; and the pin
may be cenfiggpgdto have a depressed portion which is located between adjacent ones of the plurality
of protrusions and may be recessed 15 toward the cross-sectional center. [0044] The above
configuration makes iVoksiixentoprevidizacepre ssedeshape détywelegradjecent froovésririlee
through-hole in the produced noodles. This makes it easy to cause the through-hole to close or.
contract due t@gw&hr}g)]& %é}}?m%ced noodles by the plurality of protrusions formed on the pin,
it 1s possible to manufacture noodles penetrated quickly by hot water during boiling or
rehydration in hot water.
10 [0043]
In the present invention, the plurality of protrusions may be formed so as to
have any of three-fold to eight-fold rotational symmetries about a cross-sectional
center of the pin; and the pin may be configured to have a depressed portion which is
located between adjacent ones of the plurality of protrusions and may be recessed
15 toward the cross-sectional center.
[0044]
The above configuration makes it possible to provide a depressed shape
between adjacent grooves in the through-hole in the produced noodles. This makes it
easy to cause the through-hole to close or contract due to swelling of the noodles
20  during boiling or rehydration in hot water. This makes it possible to manufacture
noodles which produce a good mouth feel during eating.
[0045]
In the present invention, the extrusion hole formed in the extrusion-side
piece may be a through-hole with a circular cross section of 1 mm to 3 mm in
25 diameter.
[0046]

The above configuration makes it possible to manufacture thin noodles of 1

mm to 3 mm in diameter with a through-hole conventionally not available.



20 during boiling or rehydration in hot water. This makes it possible to manufacture noodles which
produce a good mouth feel during eating. [0045] In the present invention, the extrusion hole formed in
the extrusion-side piece may be a through-hole with a circular cross section of 1 mm to 3 mm in 25
diameter. [0046] The above configuration makes it possible to manufacture thin noodles of 1 mm
to 3 mm in diameter with a through-hole conventionally4ot available. 12 [0047] In the present
invention, the extrusion hole formed in the extrusion-side piece may be a through-hole with a circular
cross section mm to 2 mm in diameter; the tip of the pin may be shaped in a cross section such
that a pluralltﬁq‘ protrusions are formed, extending in the outer radial direction from the center of the

cross section; and tip$,pfibe, RILkalitn oL RS Uglens PR crOBsISestiana share MayRe al & distance of
0.5 mm or less from a cross-sectional center of the pin. [0048] The above configuration makes it

possible to platecthm dipbeod theqpgdoheteiwld thettwbughidselecirtitimeopiodmeedtn8odieselose to the

cross-section lcenter ofhthe nogpdles. Consequently, gurroundlngs of the thr o gh- hoie C ntratf:ted due
to swelling 1ameter, e tip of the pin may be shaped 1n a cross section suc at a plurality o

5 protrusions are formed, extending in the outer radial direction from the center of the
cross section; and tips of the plurality of protrusions in a cross sectional shape may be
at a distance of 0.5 mm or less from a cross-sectional center of the pin.

[0048]

The above configuration makes it possible to place the tips of the grooves in

10  the through-hole in the produced noodles close to the cross-sectional center of the
noodles. Consequently, surroundings of the through-hole contracted due to swelling
of the noodles during boiling or rehydration in hot water become less liable to be
displaced during eating, making it possible to manufacture noodles which produce a
good mouth feel during eating.

15 [0049]

Also, the present invention provides a method for manufacturing the noodle
extruder die piece according to the present invention, wherein the inlet-side piece is
cut out of a single piece of metal blank by a machining center.

[0050]

20 The manufacturing method makes it possible to manufacture a noodle
extruder die piece capable of forming thin noodles by precision micromachining
technology using a typical machine tool.

[0051]

Also, the present invention provides a method for manufacturing extruded

25 noodles, comprising extruding noodles using any one of the noodle extruder die piece
described above.

[0052]

The manufacturing method makes it easy to manufacture thin noodles with a



of the noodles during boiling or rehydration in hot water become less liable to be displaced during
eating, making it possible to manufacture noodles which produce a good mouth feel during eating. 15
[0049] Also, the present invention provides a method for manufacturing the noodle extruder die
piece according to the present invention, wherein the inlet-side piece is cut out of a single piece of
metal blank by a machining center. [0050] 20 The mangfacturing method makes it possible to
manufacture a noodle extruder die piece capable of forming thin noodles by precision micromachining
technology ustiﬂlgoagtgql;g%lsgnac ine tool. [0051] Also, the present invention provides a method for

e

. 1 exXLrusion. .. . .
manufacturing extr oodles, comprising extruding noodles using any one of the noodle

extruder die piece described above. [0052] 13 through-hole by extrusion. ADVANTAGEOUS
EFFECTS OF THE INVENTION [0053] 5According to the present invention, the existence of the hole

in the center JInBoNEANGEHIIOERERCTS QUICKN héNStEXE theNentire noodle. This reduces the boiling
time of raw n({88é%? or dried noodles. Also, instant noodles have good

5 According to the present invention, the existence of the hole in the center of
noodle allows hot water to quickly penetrate the entire noodle. This reduces the
boiling time of raw noodles or dried noodles. Also, instant noodles have good
reconstitution characteristics (are rehydrated quickly in hot water) not only when
cooked by boiling, but also when eaten after rehydration in hot water. Moreover, the

10 present invention provides a far better mouth feel than do conventional noodles with
grooves formed on the surface or noodles with plural holes formed therein.
[0054]
Also, since there is no possibility that the pin formed on the inlet-side piece
will fall out and the pin can be made strong in spite of its thinness as well, the present
15 invention can provide a noodle extruder die piece which allows thin noodles with a

through-hole to be manufactured by extrusion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0055]

20 FIGS. 1 (A) to 1(C) show sectional shapes of a noodle according to an
embodiment of the present invention, where FIG. 1(A) shows a state before a
hot-water passage hole closes or contracts, FIG. 1(B) shows a state after the hot-water
passage hole closes, and FIG. 1(C), shows a state after the hot-water passage hole
contracts.

25 FIGS. 2(A) to 2(C) are cross-sectional views showing exemplary sectional
shapes of a noodle according to another embodiment.

FIG. 3 is a photomicrograph taken of an actually produced extruded noodle

for the purpose of checking, showing a state corresponding to FIG. 1(B).



reconstitution characteristics (are rehydrated quickly in hot water) not only when cooked by boiling, but
also when eaten after rehydration in hot water. Moreover, the 10 present invention provides a far
better mouth feel than do conventional noodles with grooves formed on the surface or noodles with
plural holes formed therein. [0054] Also, since there is no possibility that the pin formed on the
inlet-side piece will fall out and the pin can be made sttdng in spite of its thinness as well, the present
15 invention can provide a noodle extruder die piece which allows thin noodles with a through-hole to

be manufactured by io E I SCRIPTION OF THE DRAWINGS |0055j 2QFEIGS. 1 (A) to
1(C) show sectional gﬁfﬁ%g's%fs’ %o%@g%&%?d‘iiﬁ%If%)e%lenaézﬁ%ol&}%%)n of ﬂ?beoéﬁenseélr%tolgg}éention, where

FIG. 1(A) shopisastaie befrie &helwaler Pagsagepiolesiasesar eantiaeerifectR) wawea; state
after the hot-water passage hole closes, and FIG. 1(C), shows a state after the hot-water passage hole

contracts. ZSEK@SiSZ«(Al)oumt Zfée))'ﬁé(}:ré@s'e@nimai views showinghexémplaey séetional'shapes of a
Drodtucad extUed HobdI Tol BepArHBE etk SRohAG w St oG &G, 1(2).
14 FIGS. g(A)el:gaA}é@a shew,pdig plig‘gq)pg(gﬁg%@wg 1591‘?‘“ embodiment of the
FIGS. 5(A) to 5(C) are enlarged lateral end views showing exemplary tips of
pins according to another embodiment.
FIGS. 6(A) to 6(C) show the die according to the embodiment shown in FIG. 4,
where FIG. 6(A) is a front view, FIG. 6(B) is a plan view, and FIG. 6(C) is an end view
10 taken in the direction of arrow B-B in FIG. 6(A).
FIG. 7 is a vertical partially cutaway view showing an example of a

conventional die piece.

DESCRIPTION OF EMBODIMENTS
15 [0056]

Now, the present invention will be described by citing an exemplary
embodiment of extruded noodles. Although the present embodiment concerns pasta,
the present invention is not limited to pasta and is applicable to various types of
noodles (extruded noodles) obtained by extrusion.

20 [0057]

In the case of pasta, wheat flour is essential as a raw material for noodles.
For spaghetti, in particular, preferably durum wheat flour is used. Then, raw flour
for the noodles may be prepared by adding grain flour such as buckwheat flour, rice
flour, or barley flour, or starch, as required. Also, auxiliary raw materials such as

25 salt, a noodle conditioner, or the white of an egg may be added as required. The raw
flour for the noodles and kneading water are kneaded well to prepare noodle dough.
[0058]

Noodles are formed by extruding the noodle dough under pressure through



present invention, where FIG. 4(A) is a plan view, FIG. 4(B) is a perspective view, FIG. 4(C) is a front
view, FIG. 4W) is an end view taken in the direction of arrow A-A in FIG. 4(C), FIG. 4(E) is a side view,
FIG. 4(F) is a back view, and FIG. 4(G) is an 5 enlarged lateral end view of a tip of a pin. FIGS.
5(A) to 5(C) are enlarged lateral end views showing exemplary tips of pins according to another
embodiment. FIGS. 6(A) to 6(C) show the die abzording to the embodiment shown in FIG. 4,
where FIG. 6(A) is a front view, FIG. 6(B) is a plan view, and FIG. 6(C) is an end view 10 taken in the

direction of arrow B-B in FIG. 6(A). FIG,.7 is a vertical partially_cutaway view showi example
o somenta e B At R R B e Bt AL 8o ChR G R LA et
will be descrilgd spociting &n £xs thRlprmbadinent of €xtuidgsheacsiasnbdewab thr present

embodiment concerns pasta, the present invention is not limited to pasta and is applicable to various
types of noodigsciexdriedel sfobiek)holstained3dy exttadiohind (0067 dhetimh dade GEp &I, Wheat flour

e Then, TEAPRBUY e FOUIGETIS) 58 FHAAFAL i P RO SEF e Bkimea four,
rice flour, r basley flour Qleatareh; 2R JRAIRE: AR 1RARHIAN: PRt SHEhAs.42:38lt. a noodle
conditioner, or the white of an egg may be added as required. The raw flour for the noodles and
kneading waténadeknébddtwetldeprepate fioookd deughajCiasirhlosdids drediorimedubly extruding
the noodle dougrf]ol]ngdsetrhgrersosc%g% %Dggluggeadin of the raw flour for the noodles and kneadin
per P g g
water to extrusion.
[0059]
10 A cross-sectional shape of a noodle after extrusion is, for example, as shown
in FIG. 1(A). The cross section of the noodle 1 has a circular outer shape. The
hot-water passage hole 2 in the cross section of the noodle 1 is configured such that a
plurality of grooves 22 are formed rotationally symmetrically about a center of the
cross section, extending in the outer radial direction (extending radially outward)
15 from the center of the cross section of the noodle 1. A portion where the plurality of
grooves 22 overlap each other forms an air gap 21. The hot-water passage hole 2
closes or contracts due to swelling of the noodles 1 during boiling or rehydration in hot
water. The grooves 22 may be made up of a single shape formed rotationally
symmetrically as shown in FIG. 1(A) or grooves 22a and 22b of different shapes each
20 of which is formed rotationally symmetrically as shown, for example, in FIG. 2(C).
[0060]
Preferably, the hot-water passage hole 2 is closed as a result of boiling or
rehydration in hot water, as shown in FIG. 1(B). However, depending on the
hot-water temperature or on the boiling time or rehydration time, the hot-water
25 passage hole 2 does not close completely in some cases. Even if the hot-water
passage hole 2 does not close completely, it is sufficient if the hot-water passage hole 2

contracts to a size small enough for the eater to have a springy mouth feel typical of

spaghetti rather than a macaroni-like mouth feel without firm texture. Specifically,



15 holes in a die mounted at a tip of an extruder pasta machine. As shown in FIG. 6, a die 300
according to the present embodiment is equipped with noodle extruder die pieces 3, each of which has
a pin 323 installed in a center of each hole (see FIG. 4). Consequently, a hole identical in sectional
shape as the pin 323 is formed in each 5 noodle extruded. This hole makes up a hot-water passage
hole 2 described later. Incidentally, the noodles may b&formed using an apparatus which continuously
performs the process from kneading of the raw flour for the noodles and kneading water to extrusion.

[0059] 10A cross-sectional sha odle aftef. extrusion is, for ex le shown in FIG,_1(A).
tqi S%OWH IE) E‘lg%glg% su% mentj]glgéﬂ.e.gﬁoove %g;‘?xclua(ﬁnggeeh%llre gj]i)th

imnas 1
The cross sectioh of thé noodié ircufar outer s e hot-Water pass e

cross section gfdthenpediesl dssenfiguredrsishibat-adlymlitef arasy et atefRmed retationally
symmetrically about a center of the cross section, extending in the outer radial direction (extending

radially outwalt))1kfromethelyentbelf dreoondssf sécton 81 the noodle 1. A portion where the plurality
of grooves 22[over ap each other forms an air gap 21. The hot-water passage hole 2 closes or
contracts due'ty'8 elling of the noodles 1 during boiling or rehydration in hot water. The grooves 22

may be made up of a-pingle,shae: fpsmadsatatonally.symmeticaly asshownin fIGn 1A).r grooves

22a and 22b of different shapes each 20 of which is formed rotationally symmetrically as shown, for
example, in FEee2(@pd0e6]. TheRrefebabhf, shehetiwaterlpagsdge Holee2listctoséargs @ result of
boiling or rehydration in hot water, as shown_in FIG. 1(B). However, d(g)ending on the hot-water

temperature GrBARHChEHRRY tinTe b PrRFS Ur IS ik, Rid hbhsliferd8 Prssd68 oK $oes not close
completely in some £ases. EyaRdh0 HeRLWalR ARSsRAE D0l6i4 ﬁ%oﬁéﬂ%?ﬁoﬁo‘%acc%ﬂgietely’ itis

sufficient if the hot-water passage hole 2 contractsto a size small enough for the eater to have a
springy mouth faahitpical oi spagheill yaiheethhly a thacatfoid-bikdomofill fgehwithout fifhciextre.
Specifically, 16 in a state shown in FIG. DA), it is sufficient if the grooves 22 excluding the air gap 21
are almokgclcﬁéﬂvﬁé arrSumed 58ifth ook aEh pditasm HorHassad dhewran Bienaedieseaving only

a slight amouggzcogn?‘elzr 3P O%Jﬁhlzo(%ggfllvantages of creating a different mouth feel depending on the

direction in which the noodles are chewed by the eater.
[0062]
The hot-water passage hole 2 shown in FIG. 1(A) is formed so as to touch a
15 wvirtual double circle around the center of the cross section of the noodle 1, the virtual
double circle being made up of large and small circles (first circle R1 and second circle
R2) indicated by broken lines. The first circle R1 is a virtual circle joining tips 221 of
the three grooves 22 in the hot-water passage hole 2 while the second circle R2 is a
virtual circle inscribed in the hot-water passage hole 2. That is, the sectional area
20 (cross sectional area) of the hot-water passage hole 2 is smaller than the sectional
area of the first circle R1, and larger than the sectional area of the second circle R2.
As shown in FIG. 1(A), between adjacent ones of the plurality of grooves 22,
surroundings of the hot-water passage hole 2 protrude toward the center of the cross
section of the noodle 1. That is, there is a depressed portion la shaped to be recessed
25 deeper toward the center than the first circle R1. The depressed portion 1a swells
toward the air gap 21, i.e., toward the center of the cross section of the noodle 1
during boiling or rehydration in hot water. During eating, space in the air gap 21

and grooves 22 vanishes (see FIG. 1(B)) or becomes very small (see FIG. 1(C)), causing



5The hot-water passage hole 2 shown in FIG. DA) has a "Y shape" made up of three grooves 22. The
number of grooves is not limited to three, but too large a number of grooves will make it difficult to
build the die, and thus desirably the grooves 22 are formed so as to have any of three-fold to eight-fold
rotational symmetries, and especially preferably a three-fold or four-fold symmetry. When the 10
grooves are formed so as to have a rotational symmetty in this way, the noodles become free of the
disadvantages of creating a different mouth feel depending on the direction in which the noodles are
chewed by the eateyr. [0062] The hot-water passage hole 2 shown in FIG. DA) is formed s touch
a 15 virtual do?{}ﬁflj}eloc{i_% eeéfréﬁ?ls %ﬁce)}h?\:ﬁ\elzen%e{rooci?ﬁ% gr%%%l“éaecétion of' ﬁﬁé}:lr%bo e i?%géﬁi?ﬁﬁqa%%b e

circle being magds HRoFREge@nd smal slecies (dirst Orele R hanehserand sicle RJadigategby

broken lines. The first circle R1 is a virtual circle joining tips 221 of the three grooves 22 in the
hot-water paskeige #teler2swhile hioke smeahdnofhielm Rerisoat hirtlitsiroite iRdcrilddsoirstheetbe water

passage hole 2. That is, the sectional area 2Q.(cross sectional ajea) of the hot-water passage hole 2 is
smaller than tHESERIBASFETRS BF IRHISE & féﬁ feéﬁarfa?ﬁg?%ﬁ%t’hgaé’é%ﬁ PE7e5 BIREWecond

cirle 112, 55 SO FGo QAL RERGAN AiAGeNapes AL RUIPIOAAhGIaRYSR % sitiguRdings of

the hot-water passage hole 2 protrude toward the center of cross section of the noodle 1. That is,
there is a dephebsedupditiohdamshapedie becovedassdd B3, deepeskovedtbitiegeinter dhan the first circle
RI. The depressed portion la swells toward the air gap 21, i.e., toward the center of the cross section of
the noodle 1 dEFMBOHitG 2‘?‘%%1%? RGN REFeBishifly eating, space in the air gap 21 and
grooves 22 vqm%}ﬁzs (see FIG. 1(B)) or becomes very small (see FIG. 1(C)), causing 17 the hot-water
passage hole 2 to close or contract. Thus, the hot-water passage hole 2 shown in FIG. 1(A) is far more
liable to contract due Thswedivgsol2hienoadiepdriibshagwi-vhatérepassagedeolme guadliediawaier to
the first circle RI. Also, since the grooves 22 extend in an outer radial direction, accordingly causing a

larger quithtity? 56k #ibY wat@rqbiﬁa%%d{ﬁr@&jﬁh% mrémta?bagsla@émewsz?t%&ﬁ% AotWeter passage
hole equal in E’r'a&%%ctfeﬁ) t%%@%?ﬁg%%i%{ﬁ% @%J&‘%&é’%’h&@%@%&”@l&ﬁ?ﬁs%%.rc%%_%‘ﬁ&'}é“dﬁ? Sfghygration)

time can be reduced. [0 grooves 22 have a tapere ape with their width getting smaller

toward 10 a raghally outes sice ARG ateiabhly thedpma2d of the givovess2Ahdye eausvack(rounded)
surface. Desirably the curved surface has a radius of curvature (R) of 0.01 mm to 0.1 mm, and more

desirably 0.02899va%8D 075 et das thtipscapiedfstidageo bhe s omllpebssaped ¢esHmdesteurved

surface, the noodles become less ligble to cracking when dried, it becomes easy for hot water to enter
the hotwater fAC T TR E S, A K Ce BBl o ey e Ry ShiH e feer.

However if thg,fadiusaf b Rid d onereas echirf - sucuit RRCeRMes difticult igpha dioke fReclose,

radius of curvature (R) is increased too much, it becomes difficult for the hole to close,
which might result in a macaroni-like mouth feel, and thus preferably the size is
within the range described above.

[0064]

20 Besides, in order to cause the hot-water passage hole 2 to close or effectively
contract, preferably the hot-water passage hole 2 is formed so as to occupy 1% to 20%
of the sectional area of the noodle 1 including the hot-water passage hole 2, more
preferably 2% to 15%, and especially preferably 3% to 12%. Also, in cross-sectional
shape, preferably the hot-water passage hole 2 has a tapered shape with its width

25 getting smaller toward the radially outer side. Also, in order to cause hot water to
quickly penetrate the entire noodle and in order to reduce the cooking time or
rehydration time, preferably the tips 221 of the grooves 22 reach positions 25% to 75%

of a distance from the center of the cross section to an outer peripheral edge of the



which might result in a macaroni-like mouth feel, and thus preferably the size is within the range
described above. [0064] 20Besides, in order to cause the hot-water passage hole 2 to close or
effectively contract, preferably the hot-water passage hole 2 is formed so as to occupy 1% to 20% of
the sectional area of the noodle 1 including the hot-water passage hole 2, more preferably 2% to 15%,
and especially preferably 3% to 12%. Also, in cross-séetional shape, preferably the hot-water passage
hole 2 has a tapered shape with its width 25 getting smaller toward the radially outer side. Also, in

order to cause hat water to quickl fate entire noodle and in order ta reduce the cooking time
or rehydrationn |(r)(rgfltel:'f3 rf@%lg}fg&@%ﬁ@#&“ﬁ% o%%%%’g%lé?v%sé) %‘ﬂa?lelza ep%rse}ﬁc}'né 5‘% é)g%S% of a distance
from the centgrRfdhe-Ciogs sectioRdoaihowss pelipheraledgr obthaoABineediads dnarepraiesably
30% to 70%, and especially preferably 35% to 65%. However, if the distance of the tips 221 of the

grooves 22 frofithlkealséater éxcecds 700 ofitierdistant thormo deteirsidcoofBeenee witting noodle,
dried noodles or instant noadles might have a probjem in that the noodles crack easily when dried. 5
[0065] 01398&]&?%&5%35‘%%&0 Qﬁblﬂ(ggi@&atr{é‘? ngiijﬁééli%}%ef it B %@Eﬁ’ged with reference
to FIG. 2. Fhgghgpe shown in FIG. 2(A) is a cruciform of fourfold rotational symmetry. The shape
shown in FIG. 2(B) similarly displays fourfold rotational symmetry, but is a modified cruciform, in which
the grooves 22 exten®hblyet @traingactispleqed il theitcumferantiascigediidn 2athBrkhdesextending in the
outer radial direction from the a%ii{gaéj 21 as in the case of FIG. ZéA . The shape shown in FIG. 2(C) is

made up of laPgEgietece s mali 68388 BV BHHE sdtdriagagienved uid set of
small grooves g2 display freg-folarfoiatianal SYMMmELrias: ane)he,/age ARpYas 263-apk small

grooves 22b are arranged alternately. 15 Inthis way, the hot-water passage holé 2 can have various
shapes. [006Gptational symmetry, but is a modified cruciform, in which the grooves 22 extend by

10 being displaced in a circumferential direction rather than extending in the outer
radial direction from the air gap 21 as in the case of FIG. 2(A). The shape shown in
FIG. 2(C) is made up of large grooves 22a and small grooves 22b. Both the set of
large grooves 22a and set of small grooves 22b display three-fold rotational
symmetries, and the large grooves 22a and small grooves 22b are arranged alternately.

15 In this way, the hot-water passage hole 2 can have various shapes.

[0066]

The noodles 1 extruded from the die in the manner described above are raw
noodles (raw pasta, according to the present embodiment). The raw noodles are
cooked by being boiled as they are, and become ready to eat. To produce dried

20 noodles (dried pasta), raw noodles are dried (under humidity-controlled conditions) by
being hung on a pole. The drying is carried out for 20 hours at a temperature of 50°C
or for 12 hours at a temperature of 70°C after preliminary drying for 1 to 2 hours.
However, the drying conditions cited here are strictly exemplary and are not
restrictive. After the drying, the noodles are cut into appropriate length (normally

25 around 25 cm) to become strings of dried noodles (spaghetti or the like) generally
available on the market. The dried noodles are cooked by being boiled in boiling
water. Although processing of long pasta has been described above, needless to say,

short pasta can be processed as well.



The noodles 1 extruded from the die in the manner described above are raw noodles (raw pasta,
according to the present embodiment). The raw noodles are cooked by being boiled as they are, and
become ready to eat. To produce dried 20 noodles (dried pasta), raw noodles are dried (under
humidity-controlled conditions) by being hung on a pole. The drying is carried out for 20 hours at a
temperature of 50C or for 12 hours at a temperature of70C after preliminary drying for 1 to 2 hours.
However, the drying conditions cited here are strictly exemplary and are not restrictive. After the
drying, the no %Ig are cut into appropriate length (normally 25 around 25 cm) to become strings of
dried noodles@spzﬂ]hetti or the like) generally available on the market. The dried noodles are cooked

by being boiled in boiling yatese HithYghRIGsassIng LLINg Rastahas herssdesdibed ahqve,

needless to say, short pasta can be processed as well. 19 [0067] In the case of instant noodles
(instant pastapregelatoodhgsoare diedafzal gregeltitniratierfoliheddpedeldiig zatidram perfdrened by

boiling or steaming the noodles. Combjnation of boiling and steaming may he employed, Incidentally,
to 5 bring out ¢H4racterist Hf‘a&b%{‘gﬂg ﬁ?lbrbgli% i§'SATIAB IR AX Srefﬂg?ﬁyg el%ﬁ%ﬁ%ﬁuﬁ’r&qess, the

noodles age diginpdanddrid.Avalable divingunetheds ioalide gt-airdrngmicrowave drying

high-temperature flash drying, freeze-drying, and drying by means of frying (deep-frying). However, to
bring out chanacigsistics it spagivetissathretivodletree themfeding dsdathdsaldteaillabidehtalhe 10 noodles
once produced as dried noadles in the manner described above may be boiled, thereby pregelatinized,

and then dried&MHIRAUAL B AESHESeT R BB ANy ibiERitAreReR bE s BrBraE@atinized
noodles being,gantained, in 2 1eaNGl The.dyingdakesAbQul 30 minutes 1o & 00Yrs,3haPAY 80 to

120C in the case of hot-air drying. 15 [0068] In"the case of'noodles with grooves formed on their
surface as is chavantinrelly tfiecatethe webinidueh describagiabgave dvidid patehiciterailigs) when
the noodles are dried to produce dried noodles or instant noodles, since there is a large difference in

drying spéed berhee sassrigAnsg o rgiebresdntivtHe panneialotrribed Rown® s be kil

unevenly. In Gaast, e, ease.of theneadiss dageoring. e preseremiqdmen singe the

outer shape of the cross section Is circular, the noocﬁ sr%an ried evenly and are resistant to
warping and theidikeith each serving of pregelatinized noodles being contained in a retainer. The
drying takes about 30 minutes to 2 hours at about 80 to 120°C in the case of hot-air
drying.
15 [0068]

In the case of noodles with grooves formed on their surface as is
conventionally the case (the techniques described above in the patent literatures)
when the noodles are dried to produce dried noodles or instant noodles, since there is
a large difference in drying speed between surroundings of grooves and other part, the

20 noodles tend to be dried unevenly. In contrast, in the case of the noodles 1 according
to the present embodiment, since the outer shape of the cross section is circular, the
noodles can be dried evenly and are resistant to warping and the like.

[0069]

To eat instant noodles, bagged noodles are generally boiled in boiling water as

25 in the case of dried noodles. Cup noodles generally get ready to eat 3 to 5 minutes
after hot water is poured into the cup and a lid is put on the cup.

[0070]

According to the present embodiment, the noodles 1 have a noodle structure



[0069] To eat instant noodles, bagged noodles are generally boiled in boiling water as 25 in the case
of dried noodles. Cup noodles generally get ready to eat 3 to 5 minutes after hot water is poured into
the cup and a lid is put on the cup. [0070] According to the present embodiment, the noodles 1 have a
noodle structure 20 in which the hot-water passage hole 2 is formed in the center of the noodles 1,
increasing the surface area of the noodles 1 and allow#flg hot water to quickly penetrate the entire
noodles 1. This reduces the boiling time of raw noodles or dried noodles, which can be cooked in

about 4/5 to 2/3 the time required to cook n oﬁ:ee 5 which have an equal E}'cknes but no hot-water
passage hole}%ﬁol,ctlthtﬁnee?égaysvé]ag n&t5ht eg%o eg,lﬁg ré?ffy W %neggg?k%rdo ylkﬁoi ?Hg}eﬁui’also when

eaten after bgingdgfivdrated et watehriRedssas thickas sRagheltt @aut th. funmyn dried state),

which are impossible to reconstitute in the case of noodles without a hole in the center, can be
rehydrated sapisfattetiyhe@f0gEjoodles Mordbieretheerodd dsilizg tondinfjrrortmophesenmtdried
embodiment provjde a f {ﬁﬁetter mouth feel than conventional noodles with grooves formed on the
surface. This 1¥8 &iu‘é’ﬁ PR RS Wﬁth%%&?g% %?ﬁléﬂeotﬁc!ﬂg g F&E%O?&Bﬁg Bodle tissue

in the grogvesy resuiting inUnEYANARIS: AL the npadle suracs,and.causing AR displacement when the

noodles are chewed, the noodle structure according to the present embodiment is free of this problem.
[0072] Alsgasinceothespresentlembendimekedbyg bodtimgttire Blswiwblehragrooftes B2age formed in
S D00 At ated Yo Bt Watey hooqlos e (el o soaghect (hbout 1.7 mm in dried state)
rehy , pag )
which are impossible to reconstitute in the case of noodles without a hole in the center,
can be rehydrated satisfactorily.
10 [0071]
Moreover, the noodles 1 according to the present embodiment provide a far
better mouth feel than conventional noodles with grooves formed on the surface.
This is because whereas the noodles with grooves formed on the surface lacks noodle
tissue in the grooves, resulting in unevenness on the noodle surface and causing
15 displacement when the noodles are chewed, the noodle structure according to the
present embodiment is free of this problem.
[0072]
Also, since the present embodiment has a structure in which the grooves 22
are formed in each noodle 1 rotationally symmetrically around the center, when the
20 noodles 1 are cooked by boiling (in the case of raw noodles or dried noodles) or
reconstituted in hot water (in the case of instant noodles), the hot-water passage hole
2 in the noodles 1 contracts (closes or becomes very narrow) as shown in FIGS. 1(B),
1(C), and 3, making the noodles 1 substantially the same as solid noodles and thereby
providing a springy mouth feel typical of spaghetti rather than a mouth feel without
25 firm texture such as produced by macaroni in which a large-diameter hole is provided.
That is, the noodles 1 according to the present embodiment have a noodle structure
essentially different from that of noodles, such as macaroni, in which the hole remains

even after cooking, and thus provide a different mouth feel as well.



20 noodles 1 are cooked by boiling (in the case of raw noodles or dried noodles) or reconstituted in hot
water (in the case of instant noodles), the hot-water passage hole 2 in the noodles 1 contracts (closes
or becomes very narrow) as shown in FIGS. 1(B), 1(C), and 3, making the noodles 1 substantially the
same as solid noodles and thereby providing a springy mouth feel typical of spaghetti rather than a
mouth feel without 25 firm texture such as produced b$lmacaroni in which a large-diameter hole is
provided. That is, the noodles 1 according to the present embodiment have a noodle structure
essentially dlfm{ﬁ% from that of noodles, such as macaroni, in which the hole remains even after
cooking, and thus provide a different mouth feel as well. 21 [0073] With the technique described

in Patent Literature 6,yplukaiRales atgdrade-Ry avaidingdhersenian et 16 naadke1h eeatiaste by

according to the present embodiment, the hot-water passage hole 2 with plural grooves 22 is made in

the center of theBlmgodie keni¥hefahs itdgdxtremealyndiffiiu ki cooplotiiteth dieeshenepibalihsiet are

made in each thin noodle as descrii)]%f in Pa}izni Literature 6, the extruded noodles according to the
R H{f’c?t

present inventiSh e AR E8E S Metkat Y BFaFiedieRaredd i SRRET 66%%4] 10The
inventors getyallypreduserans shecked dhe eXiHeatnaqsiss Accoatingtia,(pe, pressRiinyention, and

this will be described next. [0075] Noodle dough was prepared by using 1 kg of durum wheat flour
as raw flour, adsiieg:366cmtinkneatngswiater] st kidading fheratixten® vhelkitaideikenaieswas 15
input in a pasta machine. Dies of various shapes (see FIG. 4 regarding examples) described below
were set on tHEPESEASHALRMB aPfEHBTBGIIR HsLty RS esahTdad At Bredsnreisr 861 130 Bar to
obtain extruded (3w ﬁgﬂjq{ggd_[OOM] (Example 1) 20A die with a hole diameter of 1.9 mm and with a
pin Y-shaped in cross section

[0074]

10 The inventors actually produced and checked the extruded noodles according

to the present invention, and this will be described next.
[0075]

Noodle dough was prepared by using 1 kg of durum wheat flour as raw flour,
adding 300 ml of kneading water, and kneading the mixture well in a mixer, and was

15 input in a pasta machine. Dies of various shapes (see FIG. 4 regarding examples)
described below were set on the pasta machine and the noodle dough was extruded at
a pressure of 80 to 130 Bar to obtain extruded raw noodles.

[0076]
(Example 1)

20 A die with a hole diameter of 1.9 mm and with a pin Y-shaped in cross section
was used; R at the tip of the pin was 0.05 mm; the tip of the pin (the radius of a
Y-shaped circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the
radius of a Y-shaped inscribed circle) was 0.2 mm from the center.

(Example 2)

25 A die with a hole diameter of 1.9 mm and with a pin Y-shaped in cross section
was used; R at the tip of the pin was 0.03 mm; the tip of the pin (the radius of a
Y-shaped circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the

radius of a Y-shaped inscribed circle) was 0.2 mm from the center.



was used; R at the tip of the pin was 0.05 mm; the tip of the pin (the radius of a Y-shaped
circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the radius of a Y-shaped
inscribed circle) was 0.2 mm from the center. (Example 2) 25A die with a hole diameter of 1.9 mm and
with a pin Y-shaped in cross section was used; R at the tip of the pin was 0.03 mm; the tip of the pin
(the radius of a Y-shaped circumscribed circle) was 0.22mm from the center; and a bend of the pin (the
radius of a Y-shaped inscribed circle) was 0.2 mm from the center. 22 (Comparative Example 1) A die
with a hole diameter qE119 mm andEYVithOlit zigoin was used. [0077] In Example 1, Example 2, and
Comparative Example cfné;%%a&é\ff raw noodres 5 (pasta) obtained using the dies shaped as described

above, respectively, werg.GHitinto 118 rEEmat &% Mo H0R-8acki st £xsrdad fawanoodies were put
in boiling water and boiled by keeping the hot water from boiling over. Then, three skilled panelists

c_ounted th_e ti[ﬁ@ﬁi_l whi_ch an optimal mou_th feel was obtained and determined opti_mal reconstitution
was recuired i Exarm PR L6 Hi nde BB Ene PR PSR 2 FNE MBS 20
seconds was gqulre o O RARI U Eamale, Lo demERsANNGRL hedise hihe shargs drording
to the present invention made it possible to cook raw noodles in about 3/4 the amount of 15 time.
When visuallyadbsethed 2y dhe piptistd, shehkales inl¢der anchfadds of dherhoiiacdbpdsig waereralmost
closed. Also, the panelists had a mouth feel similar to that of pasta without a hole, )
and boiled by keeping the hot water from boiling over. Then, three skilled panelists
counted the time at which an optimal mouth feel was obtained and determined
optimal reconstitution times (boiling/cooking time) at 15-second intervals.
10 [0078]
As a result, 4 minutes 45 seconds was required in Example 1, 5 minutes 0
seconds was required in Example 2, and 6 minutes and 30 seconds was required in
Comparative Example 1, demonstrating that the use of the shapes according to the
present invention made it possible to cook raw noodles in about 3/4 the amount of
15 time. When visually observed by the panelists, the holes in the end faces of the
boiled pasta were almost closed. Also, the panelists had a mouth feel similar to that
of pasta without a hole.
[0079]
Next, the raw noodles of Example 1, Example 2, and Comparative Example 1
20 were dried on a preliminary basis by being hung on a pole for 1 to 2 hours, then dried
for 12 hours at a temperature of 70°C, and cut into a length of 25 cm to produce
strings of dried noodles. Then, 100g each of the dried noodles were put in boiling
water as Example 3, Example 4, and Comparative Example 2 and boiled by keeping
the hot water from boiling over. Then, three skilled panelists counted the time at
25 which an optimal mouth feel was obtained and determined optimal reconstitution
times (boiling/cooking time) at 15-second intervals.

[0080]

As a result, 10 minutes 30 seconds was required in Example 3, 11 minutes O



[0079] Next, the raw noodles of Example 1, Example 2, and Comparative Example 1 20 were dried on
a preliminary basis by being hung on a pole for 1 to 2 hours, then dried for 12 hours at a temperature
of 70C, and cut into a length of 25 cm to produce strings of dried noodles. Then, 100g each of the
dried noodles were put in boiling water as Example 3, Example 4, and Comparative Example 2 and
boiled by keeping the hot water from boiling over. Thef3 three skilled panelists counted the time at 25
which an optimal mouth feel was obtained and determined optimal reconstitution times (boiling/cooking

time) at 15-second (intervals. 00 IJ %3 seconds w 1%3%}%89 in I%éq{npe)lc% rffdsand 15 minu&esn and O
a

seconds was Sr%(fqoﬁllrgd”’iﬁség%b%ra ive xré%ﬁle’ﬁn emonstra |ﬁ§ e lse of' %%egﬁgﬁeé according

to the presentdpygitianveasie ih prssiliente. ek dried nogdles inpbut A% of e anwowntef time.

When visually observed by the panelists, the holes in the end faces of the 5 boiled pasta were almost
closed. Also, theseanalizes tiad madeutipfeeldintilarotd thaedhpadteswithboth Hleof 0084 indontlle

1 of knoadinEhEREr wilh b HSrUIPHAE g Bt T0-EoHElh RSB eE et ind
kneading ghe pabxiarg el ip A xRkt A wes IRYL A AR Mmacinebigs floyaliansshppes (see
FIG. 4 regarding examples) described below were set on the pasta machine and the noodle dough
was extrudeddtpagiressureudfa8ote. 130 Bar to obtain extruded raw noodles.
[0081]
Noodle dough was prepared by using 800 g of durum wheat flour and 200 g of
starch as raw flour, adding 365 ml of kneading water with 20 g of salt and 3 g of
10 tri-sodium phosphate dissolved therein, and kneading the mixture well in a mixer,
and was input in a pasta machine. Dies of various shapes (see FIG. 4 regarding
examples) described below were set on the pasta machine and the noodle dough was
extruded at a pressure of 80 to 130 Bar to obtain extruded raw noodles.
[0082]
15 (Example 5)
A die with a hole diameter of 1.9 mm and with a pin Y-shaped in cross section
was used; R at the tip of the pin was 0.05 mm; the tip of the pin (the radius of a
Y-shaped circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the
radius of a Y-shaped inscribed circle) was 0.2 mm from the center.
20 (Example 6)
A die with a hole diameter of 1.9 mm and with a pin Y-shaped in cross section
was used; R at the tip of the pin was 0.03 mm; the tip of the pin (the radius of a
Y-shaped circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the
radius of a Y-shaped inscribed circle) was 0.2 mm from the center.
25 (Comparative Example 3)
A die with a hole diameter of 1.9 mm and with a pin circular in cross section
and 0.7 mm in diameter was used.

(Comparative Example 4)



[0082] 15(Example 5) A die with a hole diameter of 1.9 mm and with a pin Y-shaped in cross
section was used; R at the tip of the pin was 0.05 mm; the tip of the pin (the radius of a Y-shaped
circumscribed circle) was 0.4 mm from the center; and a bend of the pin (the radius of a Y-shaped
inscribed circle) was 0.2 mm from the center. 20(Example 6) A die with a hole diameter of 1.9 mm
and with a pin Y-shaped in cross section was used; R24 the tip of the pin was 0.03 mm; the tip of the
pin (the radius of a Y-shaped circumscribed circle) was 0.4 mm from the center; and a bend of the pin
(the radius of a Y'ShaRFEP inszﬁ ibegotfei}rﬁlle%v% S Otz_l_rgm from (irl%%gter. 25(C mE)arative E>%ample 3)

. . . 1€ er O mm, an 1 clrcular 0SS section
A die with a hole diameter of mm and with a pin‘circular in 'cross BEtion afa 8. 7 Mim°in diameter

was used. (Cgmparative Examplewd) wés usedA die with a hole diameter of 1.9 mm and with a pin
circular in cross section and 0.3 mm in diameter was used. (Comparative Example 5) A die with a hole
diameter of 1.9 mm afidowithoatisephxaaslesed. 5 [0083] The above-described extruded raw

noodles (pasta) with a hole Y-shaped in cross section (Examples 5 and 6), extrudedq raw noodles
(pasta) with a circular@‘u@ﬁg i@ %?%ﬁiél?@%?ﬁﬁé]s%%ﬁba& IALPABRAR PR HeStles (pasta)

without a Bolgdggnparative Example 5) were cut into a length of 30 cm, pregelatinized by being 10
boiled in boiling water of 100C for 90 seconds, and then cooled in tap water for 30
The above-described extruded raw noodles (pasta) with a hole Y-shaped in

cross section (Examples 5 and 6), extruded raw noodles (pasta) with a circular hole
(Comparative Examples 3 and 4), and extruded raw noodles (pasta) without a hole
(Comparative Example 5) were cut into a length of 30 cm, pregelatinized by being

10 Dboiled in boiling water of 100°C for 90 seconds, and then cooled in tap water for 30
seconds. Then the noodles were immersed for 15 seconds in an aqueous solution
(seasoning solution) prepared by dissolving 30g of salt and 4g of sodium glutamate in
1 liter of water, 195 g of noodles were put in a retainer for each serving, and the
noodles were dried in a hot air drier at temperatures of 85 to 105 °C for 45 minutes.

15 The hot-air dried, non-fried noodles produced in this way were put in styrol containers
after cooling as cups of non-fried noodles (instant spaghetti). After hot water was
poured into the containers, the containers were allowed to stand for 5 minutes with a
lid put thereon, and then the noodles were eaten by three skilled panelists.

[0084]

20 Results confirmed that the noodles of Examples 5 and 6 had good
reconstitution characteristics and provided a good mouth feel. On the other hand,
the noodles of Comparative Example 5, which did not have a hot-water passage hole,
were hardly eatable with their inner part utterly failing to have been reconstituted.
Of the noodles of Comparative Examples 3 and 4, which had a circular hot-water

25 passage hole, the noodles of Comparative Example 4 had poor reconstitution
characteristics probably because of a small hole diameter through which it was
difficult for hot water to pass, also failed to be rehydrated, and thus provided a poor

mouth feel. The noodles of Comparative Example 3, which had a larger hole



seconds. Then the noodles were immersed for 15 seconds in an aqueous solution (seasoning
solution) prepared by dissolving 30g of salt and 4g of sodium glutamate in 1 liter of water, 195 g of
noodles were put in a retainer for each serving, and the noodles were dried in a hot air drier at
temperatures of 85 to 105 C for 45 minutes. 15 The hot-air dried, non-fried noodles produced in this
way were put in styrol containers after cooling as cups26f non-fried noodles (instant spaghetti). After
hot water was poured into the containers, the containers were allowed to stand for 5 minutes with a lid

put thereon, and then the nt%%dles évgre eaten.\zg ree ﬁgigegap neli(ftsebLO%%%LéOResults confirmed
r ution

that the nood(€$® fam%liles B°87d B 5%% econdtitution chatacteristids an rpl)rovided a good

mouth feel. Opnthe QthesthandHbg frRedies REGPRaFALVE-E YaMmBleIR Whishdidnet haye a hot-water

passage hole, were hardly eatable with their inner part utterly failing to have been reconstituted. Of the
noodles of Corpadiivsibxamplés Jage dronhichéladrodircedar hotearater 1886 passtyéetolehibe
noodles of Comparative Example 4 had pqor reconstitution characteristics probably because of a small
hole diameterTHASGERWATEH F %%ﬁfﬁ%@“ﬁ)ﬁthot water to pass, also failed to be rehydrated, and thus
provided & pogjpyriquth feel. The noodles of Comparative Example 3, which had a larger hole 25
diameter than those of Comparative Example 2, had good reconstitution characteristics. However, the
hot-water passage holetditheptedestiaventaftewiBdenderatibadanddtm angeeginaplarhole produced a
macaroni-like mouth feel, which created an odd feeling as spaghetti. 5 [0085] Next, the present

invention will BERERHEPHIPeitghH Stenisiaficaniss diradriedpiHe the sak wdgr s piece used
to form the exjrudad nogdies degcriRed iahove. ithedallqwing ms.lelifidg snd rghh Side in FIG. 4(D)

will be described as being the front side and back side, respectively. 10 [0086] The noodle extruder die
piece 3 (hereihadteibeelfaw dédita: akdHimrdiei géened)back side, respectively.
10 [0086]

The noodle extruder die piece 3 (hereinafter referred to as the "die piece")
according to the present embodiment includes an extrusion-side piece 31 and an
inlet-side piece 32. The extrusion-side piece 31 and inlet-side piece 32 are integrated
by being fitted together. Alternatively, the extrusion-side piece 31 and inlet-side

15 piece 32 may be integrated by being screwed together or the like.
[0087]

The extrusion-side piece 31 according to the present embodiment is made up
of two parts: a core portion 31a made of resin and an outer portion 31b made of metal.
According to the present embodiment, the core portion 31a made of resin (specifically,

20 fluorine resin) is used to make surfaces of extruded noodles smooth. Conversely, in
order to make sauce readily cling to the noodles, such a material or surface structure
that will make the noodle surfaces coarse may be used for the core portion 31a. The
outer portion 31b covers the core portion 31a, excluding some part on the front side of
the inlet-side piece 32 and surroundings of an opening portion of an extrusion hole

25 311 (described later) in the core portion 31a. Note that the extrusion-side piece 31
may be made of a single part rather than two parts such as described above.

[0088]

The extrusion-side piece 31 includes an extrusion hole 311 used to form



according to the present embodiment includes an extrusion-side piece 31 and an inlet-side piece 32.
The extrusion-side piece 31 and inlet-side piece 32 are integrated by being fitted together.
Alternatively, the extrusion-side piece 31 and inlet-side 15 piece 32 may be integrated by being
screwed together or the like. [0087] The extrusion-side piece 31 according to the present
embodiment is made up of two parts: a core portion 328 made of resin and an outer portion 31b made
of metal. According to the present embodiment, the core portion 31a made of resin (specifically, 20

fluorine resin) is use to make.surfages f extru gog S tﬁi Conversel)ﬁi er to make
. n? S ﬁextru%alon. s, shown 1n . . 2 04 l}) e eiﬁtrusuﬁn oEe?{
sauce readily cling to the ‘hoodles, such a material or surface s?{r éture that will make the noodle

0
surfaces coarsg mayskespaed 501 4h8-091 PRrHAR3L3h e ONBEPAHION 3R ERMSE thersare portion
31a, excluding some part on the front side of the inlet-side piece 32 and surroundings of an opening

portion of an extrssiestinolerzbodenydesbefechiasedy ivf the esreupionisil8 baedd Gtk that¢he
extrusion-side piece 31 may be made of a single part rather than tyq parts such as described above.
[0088] The e TB i R TG A ORISR Holel G4 QR G758 e by
extrusion.sAs ghoWphne!GRc4 B 1ord (Dnihe RUISIOn hals, 344 RRidee 2 SRRCE B4R Maing up a
through-hole which has a circular transversal cross section and opens on the front side of the
extrusion-side3 plexe 3dr(nedret Sieddiratyinteevads eponida 3iralalsshpassingiidodfb)thwoodle dough
is passed 5 through the space 311a to form noodles. As shown_ in FIG. 4(C), four extrusion holes 311

are formed at@@taéafééqrﬁ@rvéﬁgeéogRaééeyﬁm%ut&fi%ag%m@ hate gty RBIER AR BripiehidYrece 3.
Preferably, tth YS9 IBeb§ ll%l%lt;r M@H%Q fﬁx%lt@ﬁ%‘ﬂ%a*a‘i’é@; and especially 1 mm to 2 mm in

diameter. According to the present embodiment, the diameter is 1.9 mm. Also,

10 although the cross-sectional shape of the through-hole is constant along the axial
direction, the hole diameter may change along the axial direction, for example, by
being tapered toward the tip.

[0089]
The inlet-side piece 32 has an inlet hole 322 through which noodle dough is

15 pushed in and a pin 323 whose tip 323a is inserted into the space 311a in the
extrusion hole 311 of the extrusion-side piece 31. The inlet hole 322 is a through-hole
which has a circular cross section and opens on the back side of the inlet-side piece 32.
As shown in FIG. 4(F), the inlet hole 322 has a space 322a for the noodle dough to
pass through. The space 322a is communicated with the space 311a in the extrusion

20 hole 311. According to the present embodiment, four inlet holes 322 are formed at
90-degree intervals around the virtual axis passing through the center of the die piece
3 as in the case of the extrusion hole 311 described above. As shown in FIGS. 4(C)
and 4(F), the inlet holes 322 are displaced 45° from the extrusion holes 311.

[0090]

25 According to the present embodiment, the inlet holes 322 are structured as
described above. However, it is sufficient if the inlet holes 322 can supply sufficient
amounts of noodle dough uniformly to each extrusion hole 311. Therefore, the inlet

hole 322 may have another shape as long as a sufficient amount of noodle dough can



is sized to be 3 mm or less to form thin noodles, and especially 1 mm to 2 mm in diameter. According
to the present embodiment, the diameter is 1.9 mm. Also, 10 although the cross-sectional shape of the
through-hole is constant along the axial direction, the hole diameter may change along the axial
direction, for example, by being tapered toward the tip. [0089] The inlet-side piece 32 has an inlet hole
322 through which noodle dough is 15 pushed in and &in 323 whose tip 323a is inserted into the
space 311a in the extrusion hole 311 of the extrusion-side piece 31. The inlet hole 322 is a

through-hole lg/%lsclg)(g@g  Cir Pgé?hﬁéﬁegss s}(}a]gg rqlsalgg B%%rgsl?n the. ?sdﬁ Sf:_;.%g%%l}fhe |nIet-S|d%dp|ece 32.

. a 1 ecessar
As shown in ein as‘a space afor'thé noo g}ﬁo pass through. The

space 322a iscanmuRiciachwith e spase: 3ddaibhthe exinsion20:bale-3bbansearding tQ e

present embodiment, four inlet holes 322 are formed at 90-degree intervals around the virtual axis
passing througgs¢né detmensshththdimpiebel8sad2tthbaagealpiblhecdxtfision hole 311 described above.
As shown in EIGS..4(C) and 4(F), the inlet holes 322 are displaced 45 from the extrusion holes 311.
[0090] 25Acc$98ﬁ1]é to the present embodiment, the inlet holes 322 are structured as described above.

However, it is sufficientyf the ijetibelasidar.aa sEURBhasulficienhamauntsHkpaodie,daughypiformly
to each extrusion hole 311. Therefore, the inlet hole 322 may have another shape as long as a

sufficient amaude, of heedibcdoasghBlans 3 bhekstigpliedtimifof tily toleachlexinesidd. hdlad&fip, and it is
not strictly necessary to install the inlet holes 322 at four locations as with the present embodiment or it

is not essentialtisiAhane rdhorel 2055l hasmpaiiatadetb AR q60enBatS B33 13 rf§ured to
be solid, extepgling from.2.9a5% Sgh 10, aLrank sldg. whereste Rass 321 iy aPagksside portion of the

inlet-side piece 32. The tip 323a and base (made up of a first base portion 323b and second base
portion 323c) ardbddimenttftegrallys a2 paitedhthellatepaidiapites 32. AscdraingitoKhe hreC®nind
embodiment, four pins 323 are installed per die piece 3. As shown in FIGS. 4(C) and
10  4(D), when the extrusion-side piece 31 and inlet-side piece 32 are integrated by being
fitted together, the pins 323 are located in the respective spaces 311a in the extrusion
hole 311.
[0092]
According to the present embodiment, in which the extrusion hole 311 is sized
15 to be 1.9 mm, that portion of the pin 323 which extends 3 mm from the front side
toward the back side is shaped to be straight. That is, the tip 323a has a constant
cross-sectional shape. The cross-sectional shape of the tip 323a is a "Y shape" such
as shown in FIGS. 4(C) and 4(G) and the distance from the cross-sectional center of
the pin 323 to a tip 323d' (see FIG. 4(G)) is 0.4 mm.
20 [0093]

That portion of the pin 323 which extends 3 mm to 5 mm from the front side
toward the back side is the first base portion 323b. The first base portion 323b is
tapered, increasing 0.3 mm in circumradius such that the cross-sectional area will
increase toward the back side. The cross-sectional shape of the first base portion

25 323b according to the present embodiment is configured such that the "Y shape"
described above will increasingly expand outward along with approach toward the

back side, increasing the radius of the tip 323d' of a protrusion 323d (see FIG. 4(G)) in

the cross-sectional shape.



10 4(D), when the extrusion-side piece 31 and inlet-side piece 32 are integrated by being fitted
together, the pins 323 are located in the respective spaces 311a in the extrusion hole 311. [0092]
According to the present embodiment, in which the extrusion hole 311 is sized 15 to be 1.9 mm, that
portion of the pin 323 which extends 3 mm from the front side toward the back side is shaped to be
straight. That is, the tip 323a has a constant cross-secttbnal shape. The cross-sectional shape of the
tip 323ais a "Y shape" such as shown in FIGS. 4(C) and 4(G) and the distance from the
cross-sectionﬁé&ﬁgter of the pin 323 to a tip 323d' (see FIG. 4(G)) is 0.4 mm. 20 [0093] That portion of
the pin 323 which extends 3 mm to 5 mm from the front side toward the back side is the first base

portion 323b. The firstripase, ReSHABCALIOHD FaRBERHS IRGHERAS NG THB HRGH GHBIGAiNS Shichothat the
cross-sectional area will increase toward the back side. The cross-sectional shape of the first base

portion 25 323bdestraivged e presett smmbeodisent keopfigired2dch tHat teedhd $hape” described
above will increasingly expand outward along with approach toward the back side, increasing the
radius of the ﬁﬁ%ﬁ%ﬂg%?’%%%ﬁ‘%ﬁ%ﬁ"a%of’fgé%nﬁFér}%f(é‘j‘}fiﬂttﬁe%%ég%é‘i%ﬁﬁﬁh%ﬁﬁ&o [0094]
The portiop logaied mare a5, away. from the front side of the pin 323 and extends to the back
side is the second base portion 323c. The second base portion 323c according to the present

embodiment ieghhdrical in cross-sectional 5 shape and 1.4 mm in diameter. [0095] As described
above, the pin 323 is formed inte%rally as part of the inlet-side piece 32. Consequently, unlike a

conventional fitting st®RFEF RGPS RIS PR el Ry shedmsal that B torh easlat rifout.

Moreover, Sir'ﬁl%gg%é?aséoqigg&uently, unlike a conventional fitting structure (pin 503 in FIG. 7),
there is no possibility that the pin 323 will fall out. Moreover, since the base (first
10 base portion 323b and second base portion 323c) of the pin 323 is formed so as to be
thicker than the tip 323a, the pin 323 has strength as a whole in spite of its thinness,
making the pin 323 resistant to bending or breakage. Also, when noodles 1 are
extruded from the die piece 3, the pin 323 is less liable to sway or vibrate under the
pressure of the noodle dough.
15 [0096]
According to the present embodiment, the tip 323a of the pin 323 is shaped in
the cross section such that a plurality of protrusions 323d are formed, extending in
the outer radial direction from the center of the cross section as shown in FIG. 4(G).
Preferably, the plurality of protrusions 323d are formed so as to have any of three-fold
20 to eight-fold rotational symmetries (three-fold symmetry, according to the
embodiment in FIG. 4) about the cross-sectional center of the pin 323. Also,
preferably, the pin has a depressed portion 323e which is located between adjacent
protrusions 323d and is recessed toward the cross-sectional center. The
cross-sectional shape of the tip 323a according to the present embodiment is a "Y
25 shape," which has a three-fold rotational symmetry.
[0097]
The tip 323a is configured such that one of the three protrusions 323d

extending in three directions at 120-degree intervals will turn to the virtual axis



10 base portion 323b and second base portion 323c) of the pin 323 is formed so as to be thicker than
the tip 323a, the pin 323 has strength as a whole in spite of its thinness, making the pin 323 resistant
to bending or breakage. Also, when noodles 1 are extruded from the die piece 3, the pin 323 is less
liable to sway or vibrate under the pressure of the noodle dough. 15 [0096] According to the
present embodiment, the tip 323a of the pin 323 is sh&9ed in the cross section such that a plurality of
protrusions 323d are formed, extending in the outer radial direction from the center of the cross

section as shown in FIG. ‘ié ) Preferably, the plurality of protrusions 323d formed s to have
any of three-f8ith 20 %3}(3:58 - oﬁ}&er?ﬁg |orn%{(1qélfm(irjlr?e‘f%?ec§ ghre&gl-?o%ogf}rlﬁ%ﬁrelﬂﬁ g‘é@%&%@% {R°

embodiment i, kifa fdabQetithe ctassseciniahcamanefthe piprddhtAsonigferably, diewin has a

depressed portion 323e which is located between adjacent protrusions 323d and is recessed toward
the cross-sectiezraficentdre THetiroskisestional shBeHi4e tip 8203, dbevedinsuid the pricoenad

embodiment is a Y 25 shape,” which has a three-fold rotational symmetry. [0097] The tip 323a is
configured sutHH4R SFaidt %%%?ﬁsrf%wz%%?siﬂt@e%ﬁ@ i A R AR LhI20-degree

intervals wil tyiedoisvissial axiRiR0 Resne hiokatineseRss.afihe e Riege fbahe prpisions

323d form a Y shape in the cross-sectional shape. Also, according to the present embodiment, as can
be seen from ok rédationstpslshewta peEtGS, M(C lanch 4(Fi]thidrerisnsag baspobitignsi telationship
that the depressed portion 323e between two adjacent ones of the 5 protrusions 323d making up the Y

shape will facE* R HBRRBR BiabAnmef AaPrstr HittRoldSsowith i mrtsding sieadpeittmitdhatively
there may be gy Rogiiongl alaliBnshi 3l enr.alie ALY ans e WU fage qesition

extending from the inlet hole 322. Such a positional relationship is likely to reduce the resistance
against the negdiedahghmoodndpinth cantagtiwithctine-dip 32BathEG{0098%.

10 [0098]

Since the inlet-side piece 32 and pin 323 are formed integrally as described
above, even if the pin 323 has a relatively complex shapes such as the Y shape, the die
pieces 3 can be produced by a typical machine tool such as a machining center
described later. The first base portion 323b and second base portion 323c may have

15 respective cross-sectional shapes symmetrical with the cross-sectional shape of the tip
323a or otherwise identical with the shape of the tip 323a, or may have different
shapes such as circular shapes.

[0099]

As shown in FIG. 1(A), the grooves 22 are formed by the plurality of

20 protrusions 323d in the through-hole 2 of the noodles 1 extruded from the die piece 3.
Therefore, during boiling (in the case of raw noodles or dried noodles) or rehydration
in hot water (in the case of instant noodles), inner surfaces of the grooves 22 can be
brought into contact with hot water, accordingly increasing the area of the
through-hole 2 placed in contact with hot water. This allows the hot water to

25 penetrate the noodles 1 quickly. This results in noodles with a short boiling time or
good reconstitution characteristics (short rehydration time).

[0100]

Since the plurality of protrusions 323d are formed so as to have any of



Since the inlet-side piece 32 and pin 323 are formed integrally as described above, even if the pin 323
has a relatively complex shapes such as the Y shape, the die pieces 3 can be produced by a typical
machine tool such as a machining center described later. The first base portion 323b and second base
portion 323c may have 15 respective cross-sectional shapes symmetrical with the cross-sectional
shape of the tip 323a or otherwise identical with the ski¥pe of the tip 323a, or may have different
shapes such as circular shapes. [0099] As shown in FIG. 1(A), the grooves 22 are formed by the

plurality of 20 protrysjons 323d in the thyough-hole 2 of the nood| extruded from the die piece 3.
Therefore, du??hrﬁ eb%sii%%o(?ﬁ %@aggléog {rlgrvb%n(%l&l%lgtg}e e ﬁ%%ﬁggsl)a(?ro Vgh?/(fraef%enrfﬁcﬁsgfe @ater (in

the case of ingfant-neadiesksdnrenskuiacesef g giaes 2ecanls Arraidnieaontestamith hot
water, accordingly increasing the area of the through-hole 2 placed in contact with hot water. This

allows the howatarstd 25 phadimategtivd olo Cobé $He auoickly 1 fhig vdsdifsom nbediewith Aizhort boiling
time or good reconstitution characteristics (shqrt rehydration time), foloql Since the plurality
protrusions 3?%8"5%9%??@9&@33? A&V ﬁ)]/toqa%’Otﬂw?%gg?oﬁg]etg}g@ﬁ%iﬁaq?o%éﬁﬁf es%ﬁfé[ﬁes as
describedzabaye B,shaRg secessepitowacy) thetossaactionabesntahalhangodia h.san pgprovided
between adjacent grooves 22 in the through-hole 2 of the noodle 1 extruded from the die piece 3 as
shown in FIGdugA)g Phibmgakesityeasiito cabse shedhroliyis-hoiéé io plosblsee fridube{)iles
contract (see FIG. 1(C)'?1 due to water absqrption and swelling of the noodles 1 during boiling or

rehydration in"HYEIVBEEF VRIS RRAkdRN PbEsbEds6RiiRE RbstRERHRA Proddde i Bd ot buth feel
during eating Q&ﬁﬁr\gg}w%ﬂqfd%@e&l% i?ﬁe%&ﬂgikgdo&ﬁﬁg%%gﬁf the through-hole remained wide

open. [0101] 10Also, when the noodle 1 extruded from the die piece 3 is approximately 1.5 to 2 mm in
diameter, prefendtll the tips 323d' of the cross-sectional shape of the plurality of protrusions 323d are
at a distance of 0.5 mm or less from the cross-sectional center of the pin 323. Such a distance makes

the noodlés less liabléM&%eEBRINEha AL ikexdtirig dromdghaRieripe bie aaRESHTIHFIBES 22 in the
1 o £ g e U1, s i e o e, referah
plurality of protrusions 323d are at a distance of 0.5 mm or less from the
cross-sectional center of the pin 323. Such a distance makes the noodles less liable to
cracking and the like during drying, which may be caused if grooves 22 in the
15 through-hole 2 of the noodle 1 are too deep. When the diameter of the noodle 1 is 3
mm, preferably the tips 323d' are at a distance of about 0.7 mm from the
cross-sectional center of the pin 323.
[0102]
When the noodles 1 have such a through-hole 2, the through-hole 2 closes or
20 contracts due to water absorption and swelling of the noodles 1 during boiling or
rehydration in hot water. Around the through-hole 2, the tissue of the noodle is
discontinuous on opposite sides of the through-hole 2 as shown in FIGS. 1(B) and 1(C).
If the tips 221 of the grooves 22 are placed close to the cross-sectional center of the
noodle 1 (0.5 mm or less) as described above, the discontinuous portions in the noodle
25 tissue can be reduced. Consequently, when the noodles are masticated by the eater,
displacement is less liable to occur in the discontinuous portions, making it possible to

provide noodles which produce a good mouth feel during eating.

[0103]



[0102] When the noodles 1 have such a through-hole 2, the through-hole 2 closes or 20 contracts due
to water absorption and swelling of the noodles 1 during boiling or rehydration in hot water. Around the
through-hole 2, the tissue of the noodle is discontinuous on opposite sides of the through-hole 2 as
shown in FIGS. 1(B) and 1(C). If the tips 221 of the grooves 22 are placed close to the cross-sectional
center of the noodle 1 (0.5 mm or less) as described abbve, the discontinuous portions in the noodle
25 tissue can be reduced. Consequently, when the noodles are masticated by the eater, displacement

is less liable to occur in the discontinuous portions, making it passible to_proyj enoog S which
produce a good moutﬁ#elgfaﬁ?fﬁnfgr ircllé(? T Ogiﬁrgc}lap tﬁg&eex%ﬁw% g’r%/ogjfngéesps%c %’n‘évvlﬁlsi]rlgaepes of

the tip 323a of the-pitu3eanvillibr.desesiired vyth 1eferengr 150G ia- Filte 5098 shewwiripdries. 5(A) is

a cruciform of four-fold rotational symmetry. The shape shown in FIG. 5(B) is also a cruciform of
four-fold rotatfonaifeldhrntetiynalsysartodifidthemiviiorshawwhidilthe B irusions & 8280 exeénd while

being displaced in a circumferential direction rather than. extending in the quter radial direction from the
cross-section 1 Eefter LA Bn RSt (%‘.‘tfﬁé‘ Y ﬁ%ﬁlfﬂrﬁdpé’(%ﬁc?é i’@rﬁfﬁ’lﬁfé‘al%ﬁ%h that

the protrugions,3d3d inclHdfiiRroe RIQITYSIANR 3¢ 30he0r fmall RIQITHRIADS A43d2 A set of large

protrusions 323d1 and set of small protrusions 323d2 display respective three-fold 10 rotational
symmetries, andletinditargethrodutsionsidd3tteanidnsfali pheteusiensBRBM2 @ arangedvali@rnately. On
the other hand, in a conventional die piece 500 sho&% in FIG. 7, a pin 503 has the form of a hollow

pipe. The pin BHa. 5 -sirh A AR ERQ FiBIIW Haplbishayfisve hetudetiah ihn 8okt RS of the tip
323a. In this way, the i 323340 PAVS A S hYHIQUS SRS SEELeNA shapes. fg.descibedabove,

rather 15 than being hollow as is conventional the case, the pin 323 according to the present
embodiment isrsohidsionakingdi peskHalectos areRteratiairgengin 28R displayleegsessveatiien-fudd high
Strength.lO rotational symmetries, and the large protrusions 323d1 and small protrusions 323d2
are arranged alternately. On the other hand, in a conventional die piece 500 shown
in FIG. 7, a pin 503 has the form of a hollow pipe. The pin 323 may similarly have a
hollow shape or may have a recess on the end face of the tip 323a. In this way, the
tip 323a may have any of various cross-sectional shapes. As described above, rather
15 than being hollow as is conventional the case, the pin 323 according to the present
embodiment is solid, making it possible to create a large pin with a smaller cross
section and high strength.
[0104]
Various methods are available to manufacture the die piece 3 according to the
20 present embodiment. Examples include a method which involves cutting the
inlet-side piece 32 out of a single piece of metal blank by precision micromachining on
a machining center. Thus, a noodle extruder die capable of forming thin noodles can
be manufactured by a typical machine tool.
[0105]
25 However, the die piece 3 according to the present embodiment is small. The
pin 323 is formed integrally as part of the inlet-side piece 32. The pin 323 has a

relatively complex shape, with the first base portion 323b being tapered, the second

base portion 323c being cylindrical, and the tip 323a being "Y shaped." Consequently,



[0104] Various methods are available to manufacture the die piece 3 according to the 20 present
embodiment. Examples include a method which involves cutting the inlet-side piece 32 out of a single
piece of metal blank by precision micromachining on a machining center. Thus, a noodle extruder die
capable of forming thin noodles can be manufactured by a typical machine tool. [0105] 25However, the
die piece 3 according to the present embodiment is smadll. The pin 323 is formed integrally as part of
the inlet-side piece 32. The pin 323 has a relatively complex shape with the first base portion 323b

being tapere% seco d bas ortlon 323c bEIné) ?lyllnd nd t e ti 3%3a be| Y. sqa ed."
1n1n curac 1S require n as ac drlca
Consequently, | & mach |n|ng acctiracy'is requwe an w en helehtird pin 3ﬁas acy indrical or

other simple %Jﬂﬁ@ﬁsmmé,s%%ab*yﬁbe achipg tae! Hsediter machipingislingarQter driven

machining center, which does not involve displacement (backlash) of cutting tools such as an end mill.
5 [0106] liAsaa:'materidkfmﬂheaﬁiemiege@tm,tweichs@eﬁ mdchirmdveuttidaceanious(hetdhaiterials
are available f r use includi rass, and stainless steel alloys, but non-metal materials such as resin
are also availd F@?B‘Pﬁ%o rsé’sc i35 R gt BY ing to the present embodiment. Also, a cutting method
other tharsmaghigg-cutting may 10 be used, and injection molding and sintering are conceivable. In
that case, metals, resins, ceramics, and the like are available for use. Besides, the extrusion-side
piece 31 and inlet-sidApeoe 82 iadpibichendid @t eiffare thanateridl snarproces seogl ifferientym f04107]
The die 300 equipped with the die piece 3 according to the present 15 embodiment can have any of

various shapeBafshialethprvallshlifatmea dict eng rassonnd piinisss diewl elapedtnd as shown in
FIGS. 6(A) ang 8(R) 1y Hyuahisnolas 200k aredprmed 20andnngt nggphgg@lsglgeugggi &Rording

through-holes 301 are formed on an outer peripheral side, being arranged at regular intervals |n a
circumferentiabdifegiieserdtherdiedpieeet 3 i mguniactingeaehtdawhbr hblen 30 clidNaodirgdaugh is fed
from the right side in FIG. 6(C), passed through the die pieces 3 and through-holes 301, and taken out
as nood|&d 1 homsteedafl BHRCTPE OISR N SHURHTE mIGCEs) viiedic piskescasanatiinted in the
die 300 such that the

resins, ceramics, and the like are available for use. Besides, the extrusion-side piece
31 and inlet-side piece 32 may be made of different materials or processed differently.
[0107]

The die 300 equipped with the die piece 3 according to the present

15 embodiment can have any of various shapes. An example is shown in FIG. 6. The
die 300 in FIG. 6 is disk-shaped, and as shown in FIGS. 6(A) and 6(B), 17
through-holes 301 are formed on an inner peripheral side and 25 through-holes 301
are formed on an outer peripheral side, being arranged at regular intervals in a
circumferential direction. The die piece 3 is mounted in each through-hole 301.

20 Noodle dough is fed from the right side in FIG. 6(C), passed through the die pieces 3
and through-holes 301, and taken out as noodles 1 from the left side in FIG. 6(C). As
shown in FIG. 6(A), the die pieces 3 are mounted in the die 300 such that the
extrusion holes 311 of the die pieces 3 will be arranged along the circumferential
direction and radial direction of the die 300. Also, the die piece 3 can produce not

25 only long pasta, but also various types of extruded noodles.

[0108]
The noodle dough pushed into the die piece 3 through the inlet hole 322

passes through the space 322a and then passes through the space 311a.



extrusion holes 311 of the die pieces 3 will be arranged along the circumferential direction and radial
direction of the die 300. Also, the die piece 3 can produce not 25 only long pasta, but also various
types of extruded noodles. [0108] The noodle dough pushed into the die piece 3 through the inlet
hole 322 passes through the space 322a and then passes through the space 311a. 33 Consequently,
noodles 1 having the through-hole 2 in the longitudinaBdirection are formed, the through-hole 2 being
identical in shape to the pin 323 ("Y shaped" in this example). Four noodles 1 are formed per one die

piece 3. [0109] 5A cross-section |SJ; e.of the noodle, 1 extryded.from the die piece 3.is shown in
AR e A A O T

through-hole g ingliidesamallgamat fopnead indhgalasssaeptianahesntes#f the sogdle handeplural

grooves 22 formed rotationally symmetrically about a center of the cross section, extending in the
outer radial diegationelor faiallyoddleutwardofrord ther angdie RiccBen plural grooves 22 are provided
in this way, si&ce t water enters the grooves 22 during boiling or rehydration, the hot water can
quickly penet {Pte entire noodle 1. As shown, for example, in FIG. 1(B), the through-hole 2 closes

or contracys due to swelliagofdhe,AaPdies d AYHPARRNNG Sfielvdration ifNAL WAIG! 3588 hown

through-hole 2 shown in FIG. 1(A) corresponds to the 15 cross-sectional shape of the tip 323a of the
pin 323 and hasRHtea @rooves @2 eforminghéethshapelt|0dddie 1 hadNovir¢thinbaokgreemibofithe
development of the present invention will be described. In developing new, thin, pierced, extruded

noodles with &tiBfetePofaropahod: et lidas a8 afageat AR Brsscest®Babrm such a
small throughshle ndhenpedies, hah Wikierles doe boilomdms asdelies s teidaop e in the

case of instant noodles and will become almost closed at the time of eating as the noodles become
swollen by absethitig bbtheates e the extiuded nocdas: exe fadigddoreehyd(ated dintipt water rather
than remaining open,
10 outward) from the air gap 21. When plural grooves 22 are provided in this way, since
hot water enters the grooves 22 during boiling or rehydration, the hot water can
quickly penetrate the entire noodle 1. As shown, for example, in FIG. 1(B), the
through-hole 2 closes or contracts due to swelling of the noodles 1 during boiling or
rehydration in hot water. The through-hole 2 shown in FIG. 1(A) corresponds to the
15 cross-sectional shape of the tip 323a of the pin 323 and has three grooves 22, forming
a"Y shape."
[0110]
Now, the background of the development of the present invention will be
described. In developing new, thin, pierced, extruded noodles with a diameter of 3
20 mm or less such as spaghetti, the inventors proposed to form such a small
through-hole in the noodles that will reduce the boiling time as well as the
rehydration time in the case of instant noodles and will become almost closed at the
time of eating as the noodles become swollen by absorbing hot water when the
extruded noodles are boiled or rehydrated in hot water rather than remaining open,
25 as with macaroni or bucatini, producing a peculiar mouth feel.
[0111]

In this case, if a round through-hole is formed in the noodles, only such a

small surface area is available on an inner surface of the hole that does not have



25 as with macaroni or bucatini, producing a peculiar mouth feel. 10111i In this case, if a round
through-hole is formed in the noodles, only such a small surface area is available on an inner surface
of the hole that does not have 34 much effect in reducing the boiling time and rehydration time or
closing the hole. For this reason, the inventors considered configuring the shape of the hole to be
formed such that grooves will be provided, extending ##ially from the center of the hole. However, a
system in which the pin 503 is fitted in the inlet-side piece 501 5 such as shown in FIG. 7 has a

problem in that cﬁ B{*P 503 is Hab]e t(gﬂ‘alﬂ)(c)n]:t, bgnd, break, or.th .Iike%.as described gb vel.eMoreover,

th
in order for thf—:-nfhrougﬁ%gfer?n 1€ Ro0aIES 1o %elrﬁlreo%p eﬂe\}/\% r%rlc?(r)lvérsrf e (Enons heedsto be given

a special shape,anddnasde eXrRmelkiiin: CARseaUaniy LIS HEigHtI{rar ahRiRa038Ying
strength. [0112] 10In view of this background, according to the present embodiment, the pin 323 of the

die piece 3 is fiommatismtb gledlycasoyast il e iretidich picerdd2s GohsBydent\theithrtee didlpiece 3
according to the present embodiment, the pin 323 daes not fall out. In additjon, the pin 323 is shaped
to be thicker ?ﬁe&%ws, SBETRé) %@aas%ﬁw&@%wp%ﬁ&aflﬁé@ A 548568t 323c)
than at the tip,3eRa. andWam ae 1% SHCABIaRIE Al HUBAESES ThtsHibe LiMPot S Epaistant to
bending and breakage. This makes it possible to manufacture thin noodles 1 provided with the

through-hole BrehthentioyBldescribedibhdpbdoThie Modlasid mandéadturgd: ithtliseivdy leavettiee effect
of reducing the boiling time and rehydration time as described above and compares favorably with

noodles withdtRo e 62 GR-PrAEs darite srareeaohidtith 3R NS IeRs SLTRR BifReHRESRRARE f'FL3)
Also, since the, pin, 323 15 a5isiant t%@ﬁ@%ﬂgrﬁﬂ? Rrealiageaing mARYAsHERT NROIESALGIERS Prone

to defects. This also provides high safety (foreigh matter prevention and the like).
[0112]

10 In view of this background, according to the present embodiment, the pin 323
of the die piece 3 is formed integrally as part of the inlet-side piece 32. Consequently,
with the die piece 3 according to the present embodiment, the pin 323 does not fall out.
In addition, the pin 323 is shaped to be thicker (that is, taper-like) at the base (first
base portion 323b and second base portion 323c) than at the tip 323a, and thus has

15 strength in spite of its thinness. Thus, the pin 323 is resistant to bending and
breakage. This makes it possible to manufacture thin noodles 1 provided with the
through-hole 2 of the above-described shape. The noodles 1 manufactured in this
way have the effect of reducing the boiling time and rehydration time as described
above and compares favorably with noodles without a through-hole in terms of the

20 mouth feel produced at the time of eating.

[0113]

Also, since the pin 323 is resistant to bending and breakage, the
manufactured noodles are less prone to defects. This also provides high safety
(foreign matter prevention and the like).

25
REFERENCE SIGNS LIST
[0114]

1 Noodle



25 REFERENCE SIGNS LIST [0114] 1Noodle laDepressed portion 2Hole, hot-water passage hole
22Groove 221 Tip of groove 5 3Die piece 31Extrusion-side piece 311 Extrusion hole 32Inlet-side piece
322 Inlet hole 10 323 Pin 323a Tip of pin 323b First base portion of pin 323c Second base portion of
pin

35
la Depressed portion
2 Hole, hot-water passage hole
22 Groove
221  Tip of groove
5 3 Die piece
31 Extrusion-side piece
311  Extrusion hole
32 Inlet-side piece
322  Inlet hole
10 323 Pin
323a Tip of pin
323b First base portion of pin
323c Second base portion of pin
323d Protrusion of pin

15 323d' Tip of protrusion of pin



323d Protrusion of pin 15 323d' Tip of protrusion of pin 36 CLAIMS 1. An extruded noodle
having a hole extending therethrough in a longitudinal direction, wherein: 5the hole closes or contracts
during boiling or rehydration in hot water; and the hole in a cross section of the noodle is configured
such that a plurality of grooves are formed rotationally symmetrically about a center of the cross
section, extending in an outer radial direction from thedenter of the cross section of the noodle. 10

2. The extruded noodle according to claim 1, wherein the hole is formed so as to occupy 2% to 15% of
a sectional area of the noodle including the hole. CL 1§ISThe extruded noodle according to claim 1 or
2, wherein tips of the 15 plurality of grooves reach pos‘Al‘tllons 30% to 70% of a distance from the center
of the cross section of the noodle to an outer peripheral edge of the noodle. 4. The extruded
noodle according to any one of claims 1 to 3, wherein the plurality of grooves are formed so as to have
any of three-fold to eight-foiderdiatidal @olksyhamegiedole extending extretledngnddeaaccording to any
one of claims_1 to 4, wherejn the hole in the cross section of the noodle is shaped to have a depressed
portion Whichl%n%l&'éiiévﬂ% é’r??i’p@e}befrﬁﬂj‘acent ones of the plurality of grooves and is recessed

toward 25sthe center f the, gregs sectionefihe 'agpﬁug'boiling or rehydration in hot water; and

the hole in a cross section of the noodle is configured such that a plurality of
grooves are formed rotationally symmetrically about a center of the cross section,
extending in an outer radial direction from the center of the cross section of the
noodle.
10
2. The extruded noodle according to claim 1, wherein the hole is formed so

as to occupy 2% to 15% of a sectional area of the noodle including the hole.

3. The extruded noodle according to claim 1 or 2, wherein tips of the
15  plurality of grooves reach positions 30% to 70% of a distance from the center of the

cross section of the noodle to an outer peripheral edge of the noodle.

4. The extruded noodle according to any one of claims 1 to 3, wherein the
plurality of grooves are formed so as to have any of three-fold to eight-fold rotational

20 symmetries.

5. The extruded noodle according to any one of claims 1 to 4, wherein the
hole in the cross section of the noodle is shaped to have a depressed portion which is
located between tips of adjacent ones of the plurality of grooves and is recessed toward

25 the center of the cross section of the noodle.

6. The extruded noodle according to any one of claims 1 to 5, wherein tips of

the plurality of grooves have a curved surface.



37 7. The extruded noodle according to any one of claims 1 to 6, wherein the cross section of the
noodle has a circular outer shape. 58. A method for manufacturing instant noodles, comprising drying
the extruded noodles according to any one of claims 1 to 7 after pregelatinization. 9. A method
for manufacturing dried noodles, comprising drying the extruded noodles according to any one of
claims 1 to 7 without pregelatinization. 10  10. A no8dle extruder die piece used in manufacturing
noodles provided with a through-hole in a longitudinal direction, the die piece comprising: an
extrusion-side piece; and an inlet-side piece, wherein the extrusion-side piece includes an
extrusion hole used to form 15 noodles by extrusion, the inlet-side piece includes an inlet hole

through which noodledougtyispushes ibRnd 2pirmbasetip shinsesteddotodhe extessionhole of the
extrusion-side piece, and the tip of the pin is shaped in a cross section such that a plurality of 20

protrusions aredessretiootafidralysiimhetacathpbyonttarcdntee.of the cross section, extending in an
outer radial direction from the center of the cross section. 11. The noodle extruder die piece
according to claim 10, wherein the pin is formed so as to be thicker at a base than at the tip and

formed integrally with ghe g3, Inlglpide RISceas RAHLHAS RIGEHIR RIGERising &g}n npgdle extruder
Ina

die piece used in manufacturing noodles provided with a through-hole in a longitu direction, the
die piece comgxisinigd 88adileexitusidmsideapieoas afidlaminbtsidef ke peegelatiwtratein.the
extrusion-side piece includes an extrusion hole used to form noodles by extrusion,
9. A method for manufacturing dried noodles, comprising drying the
extruded noodles according to any one of claims 1 to 7 without pregelatinization.
10
10. A noodle extruder die piece used in manufacturing noodles provided
with a through-hole in a longitudinal direction, the die piece comprising:
an extrusion-side piece; and an inlet-side piece,
wherein the extrusion-side piece includes an extrusion hole used to form
15 noodles by extrusion,
the inlet-side piece includes an inlet hole through which noodle dough is
pushed in and a pin whose tip is inserted into the extrusion hole of the extrusion-side
piece, and
the tip of the pin is shaped in a cross section such that a plurality of
20 protrusions are formed rotationally symmetrically about a center of the cross section,

extending in an outer radial direction from the center of the cross section.

11. The noodle extruder die piece according to claim 10, wherein the pin is
formed so as to be thicker at a base than at the tip and formed integrally with the

25 inlet-side piece as part of the inlet-side piece.

12. A noodle extruder die piece used in manufacturing noodles provided

with a through-hole in a longitudinal direction, the die piece comprising:



the inlet-side piece includes an inlet hole through which noodle dough is 5 pushed in and a pin whose
tip is inserted into the extrusion hole of the extrusion-side piece, and the pin is formed so as to be
thicker at a base than at the tip and formed integrally with the inlet-side piece as part of the inlet-side
piece. 1013. The noodle extruder die piece according to claim 12, wherein the tip of the pin is shaped
in a cross section such that a plurality of protrusions aB& formed, extending in an outer radial direction
from the center of the cross section. 14. The noodle extruder die piece according to any one

of claims 10, 11, and 15 13, Wher@in('1 . the Aurali% c%f_g(riotrusions are formed so as to have any of
three-fold to eight-foloa rota |161hsé?r§ysrlnr%8%ﬁcees’ ahodt'd cross-seltichal center of the pin; and the pin

is configured to have g geRiassed-partiapnhirhyRiecateddestiveen adirgentiengs #tshsralurality of

protrusions and is recessed toward the cross-sectional 20 center. 15. The noodle extruder die
piece accordingadlemyyondrokelaims 10 to 14, wherein the extrusion hole formed in the extrusion-side

piece is a through-hole with a circular cross section of 1 tg 3 mm in diametey, 2 . 16. The
noodle extruder die pi e“éll?éo?ﬂﬁ?lﬁlf}c?eaw So?%l’éﬂﬁ%r%? ﬁf hoWhRED AR ?e?f?:"ﬁ%blﬁxtrusion

hole formed in the LIFUSIRMNSIHE RIRES if7 NIRUBRADAIEWID &3 AEHHAR TIOFR SKEHN - dig MM to

2 mm in diameter; and
piece, and

the pin is formed so as to be thicker at a base than at the tip and formed

integrally with the inlet-side piece as part of the inlet-side piece.

10 13. The noodle extruder die piece according to claim 12, wherein the tip of
the pin is shaped in a cross section such that a plurality of protrusions are formed,

extending in an outer radial direction from the center of the cross section.

14. The noodle extruder die piece according to any one of claims 10, 11, and
15 13, wherein:
the plurality of protrusions are formed so as to have any of three-fold to
eight-fold rotational symmetries about a cross-sectional center of the pin; and
the pin is configured to have a depressed portion which is located between
adjacent ones of the plurality of protrusions and is recessed toward the cross-sectional

20 center.

15. The noodle extruder die piece according to any one of claims 10 to 14,
wherein the extrusion hole formed in the extrusion-side piece is a through-hole with a
circular cross section of 1 mm to 3 mm in diameter.
25
16. The noodle extruder die piece according to any one of claims 10, 11, 13,
and 14, wherein:

the extrusion hole formed in the extrusion-side piece is a through-hole with a



tips of the plurality of protrusions in a cross sectional shape are at a distance of 0.5 mm or less from a
cross-sectional center of the pin. 517. A method for manufacturing the noodle extruder die piece
according to any one of claims 10 to 16, wherein the inlet-side piece is cut out of a single piece of
metal blank by a machining center. 18. A method for manufacturing extruded noodles,
comprising extruding 10 noodles using the noodle extifter die piece according to any one of claims 10
to 16.

circular cross section of 1.5 mm to 2 mm in diameter; and
tips of the plurality of protrusions in a cross sectional shape are at a distance

of 0.5 mm or less from a cross-sectional center of the pin.

5 17. A method for manufacturing the noodle extruder die piece according to
any one of claims 10 to 16, wherein the inlet-side piece is cut out of a single piece of

metal blank by a machining center.

18. A method for manufacturing extruded noodles, comprising extruding

10 noodles using the noodle extruder die piece according to any one of claims 10 to 16.



