1 DESCRIPTION Title of Invention: Instant Noodles and Method for Producing the Same Technical Field
[0001] The present invention relates to a method for producing instant noodles having an excellent
reconstitution property and the instant noodles produced by this method. Background Art [0002] Instant
noodles are produced by gelatinizing cut raw noodle strings and then drying the noodle strings by frying,
hot-air drying, freeze dry, or the like. The instant noodles can be reconstituted (reconstituted in boiling
water) and easily eaten only by pouring boiling water and leaving the noodles for about three to five
minutes or by boiling and cooking the noodles for about one to three minutes. Thus, the instant noodles
are extremely convenient instant foods. [0003] BIE8@€REPTLIBIK noodle strings are not easily reconstituted.
The thick noodle strings are not reconstituted only by pouring the boiling water and leaving the noodle
strings for aboul tHeed tﬁ%imihm%néh@@ﬂﬁéﬁw tMetheedrr SaskysirshiBersameooked in some cases.
Therefore, it is essa 0 reduce the thickness of the noodle. [0004] On this account, even in the case
of thick noodle 3-68 ﬁéthckness of the noodle after the reconstitution is about 1.4 mm at most, and

the shape thereg Eﬂfﬁe este shinkol i AashereamRPl eaning e amaatiRalingref noodies

passing through his/her throat. Here, there is a need for a technology of being able to reconstitute thicker
noodles in boiliag sxatdenfde0Gistitadadiperpeiftyrendene nstidntioooprepedyuotdtin thiodkesas. improved, the
wait time before eating can be further shortened. A technology of improving the reconstitution is extremely
useful for the instant noodles.

Background Art

[0002] Instant noodles are produced by gelatinizing cut raw noodle strings and then
drying the noodle strings by frying, hot-air drying, freeze dry, or the like. The instant
noodles can be reconstituted (reconstituted in boiling water) and easily eaten only by
pouring boiling water and leaving the noodles for about three to five minutes or by
boiling and cooking the noodles for about one to three minutes. Thus, the instant
noodles are extremely convenient instant foods.

[0003] However, thick noodle strings are not easily reconstituted. The thick noodle
strings are not reconstituted only by pouring the boiling water and leaving the noodle
strings for about three to five minutes, and cores of the noodle strings remain uncooked
in some cases. Therefore, it is necessary to reduce the thickness of the noodle.

[0004] On this account, even in the case of thick noodle products, the thickness of the
noodle after the reconstitution is about 1.4 mm at most, and the shape thereof is a flat
noodle shape. Thus, he/she cannot fully enjoy the smooth feeling of noodles passing
through his/her throat. Here, there is a need for a technology of being able to
reconstitute thicker noodles in boiling water.

[0005] In addition, if the reconstitution property of thin noodles is improved, the wait
time before eating can be further shortened. A technology of improving the

reconstitution is extremely useful for the instant noodles.



2 [0006] Instant noodles producing methods relevant to the present invention are disclosed in PTLs 1 to
3. Citation List Patent Literature [0007] PTL 1: Japanese Examined Patent Application Publication No.
62-32907 PTL 2: Japanese Examined Patent Application Publication No. 56-37776 PTL 3: Japanese
Patent No. 3535145 Summary of Invention Technical Problem [0008] To solve the above problems, the
present inventors have found that the reconstitution property of the instant noodles is significantly
improved by spraying superheated steam to raw noodle strings, heating the noodle strings by using the
superheated steam while intermittently supplying moisture, and drying the noodle strings, and the instant
noodles can be[ogoenstitstied evedldsthe sivoiligs rasthodniclevahlytthidhke Threspriesentntiventoes have filed
this finding as Japanese Patent Application No. 2009-179968. Here, to further improve this proprietary
technology, thedbielgestt infdhdisihdve conducted an experiment in which in the above technology, the
noodle strings are made to have a three-layer structure, and various additives are added to an inner layer
or outer layer of the three-layer structure. [0009] Here, an unpredictable result was obtained in the
process of this expgidmemnd; To be specific, even if there is no difference in the combination of noodle raw
materials, the combination ratio, and the additives between the inner layer and the outer layer, the
reconstitution prepertyLdfetfacuneodles each having the three-layer structure becomes

[0007] PTL 1: Japanese Examined Patent Application Publication No. 62-32907
PTL 2: Japanese Examined Patent Application Publication No. 56-37776

PTL 3: Japanese Patent No. 3535145

Summary of Invention

Technical Problem

[0008] To solve the above problems, the present inventors have found that the
reconstitution property of the instant noodles is significantly improved by spraying
superheated steam to raw noodle strings, heating the noodle strings by using the
superheated steam while intermittently supplying moisture, and drying the noodle strings,
and the instant noodles can be reconstituted even if the noodles are considerably thick.
The present inventors have filed this finding as Japanese Patent Application No.
2009-179968. Here, to further improve this proprietary technology, the present
inventors have conducted an experiment in which in the above technology, the noodle
strings are made to have a three-layer structure, and various additives are added to an
inner layer or outer layer of the three-layer structure.

[0009] Here, an unpredictable result was obtained in the process of this experiment.
To be specific, even if there is no difference in the combination of noodle raw materials,
the combination ratio, and the additives between the inner layer and the outer layer, the

reconstitution property of the noodles each having the three-layer structure becomes



3 significantly better than that of the noodles each having a single-layer structure or a double-layer
structure by spraying the above-described superheated steam to the noodles each having the three-layer
structure. Fig. 1 is a photograph showing a cross section of an instant fried noodle actually produced by
the method of the present invention. It is clear from thi% photograph that the inner portion of the noodle
has swelled more than that produced by a conventional method of Fig. 4. [0010] PTL 1 describes that the
reconstitution property of the instant noodles improves by producing the noodle strings each having the
three-layer structure and adding starch to the inner layer in an instant noodles producing step. However,
the present invaeigifichayabeatiediaf tha iofprevesodis afddte radogstikibige-Rrapesty vendf the inner
layer and the outer layer are the same in the combination of raw materials as each other, and the level of

the effect of thedprelelRyRIVERIGEHaPYIRERYHIGHRS dhavetHestelaer suneehered sispPTD thejRoediest  if the
starch content in the inner layer is increased, the naod|es tend to los tEeir.texture in boiling water, and
the noodle makiAEJFOBEH T LHES U0 LA Lo ctit 1B AU BIOYRE A A RE PR ot have
such defects ang Waﬁpﬁ%thﬁoﬁf@%t%F?]%HBGBE@MW%E RlethearsFARSHLon iNRAREY- [QPAL] PTLS 2
and 3 each discloses a technology in which the raw noodle strings are subjected to the superheated
steam in the instieat fromdies ivoidyciply thte phioimpeirposes) othee thwa ldhydngwel mdevas, imaPTHat2, normal

noodle strings not having a multilayer structure are just subjected to low-temperature superheated steam,
and the reconstQHEEERIDHR AYNE NG AL this technology. In PTL 3, while the noodle strings

are steamed by, ated steam, the ambient atm ere of the noodles is heated to.produce the
perheated SUTLE e s S o B T e R e Lo B R e RS sprayeat o
the noodle stringis , FRER{g e s GERE: RIBRHMBIMEME M3 RREegHRIre 41PR]AhisMRY @f the above
circumstances, an object of the present invention is to obtain instant noodles, which have an excellent
reconstitution ptiopieriyrdmekicarabénstct mebtiles ¢hriodyning istgpb oiltogvevate thamuebentenseogtiehbisaste and
texture even if the noodles are thicker than before, that is, to provide instant noodles and a method for
producing the iR8taHeHGbMedMPAR P BENIAEH @ 55PPBEHE 0B AEPRITMIRYANITtHSUD BRIVAYSEAPAffiscting the
noodle quality angeme noodk%hmaklngi rp[%aert% even if tt%e noodkes are extr mﬁ]'é(r,tg'ncc];t n?e\gan make him

or her enjoy a "8%ep ahd %rr%ooetﬁafrgglmg ofcr?oodpéas'%rhgs{r?\év tWPo%ré PHiSMGT throat” which cannot be felt

by eating convegjtinpatits@nheprdias iR SRR QRABINEQesel\st the aReyerpblems, the

present inventors have succeeded in producing the instant noodles having extremely high reconstitution
property and exoefi€ht tagteharsthtelxtcwetdnt: im tha instariéyeoosliesrpasatlchegnoroibessench ékitogethe noodle
strings each having the multilayer structure, which is equal to or more than the three-la%ér structure, in a

noodle making $@ip IBPHE NP EHENGUNRIARAIE A8 tB2RH! MR TAR PRASENAS AR AMYERHY dheGisditilayer

structure; and elafinzing {e nggcle stbige: LS, 1S PIEse B e aN RS fade 014 phe
gelatinizing step herein’is a Stép of gelatinizing the noodlé strings by using steam or by bailing to a level

that the noodle gyiRgs GRMBE: SRIRD rdddHRiERN ®@pkanizing method of the present invention is a
method for supplying moisture in liquid form to the noodles to which the superheated steam has been
sprayed and th¢@OhEhatinpLthe aoddleschydibdasapearteehetbgyemnwoicththsaitur ateati btstings are
subjected to the superheated steam in the instant noodles producing step for purposes
other than drying. However, in PTL 2, normal noodle strings not having a multilayer
structure are just subjected to low-temperature superheated steam, and the reconstitution
property is not so improved by this technology. In PTL 3, while the noodle strings are
steamed by saturated steam, the ambient atmosphere of the noodles is heated to produce
the superheated steam. Unlike the present invention, high-temperature superheated

steam is not sprayed to the noodle strings. Therefore, the effect of the improvement is

inadequate.



[0015] The noodle making step of the present invention includes the steps of: adding kneading water to
raw material powder, such as wheat flour; kneading the mixture to 5 produce a noodle dough; shaping
the noodle dough to form a noodle belt; thinly rolling out the noodle belt; and cutting the noodle belt by a
cutting blade roll to obtain the noodle strings. In the présent invention, the "superheated steam" denotes
"saturated steam heated up to 100C or higher under atmospheric pressure”, and "spraying the
superheated steam" denotes "emitting the superheated steam through an emission hole in a steam
chamber to cause the superheated steam to contact the noodle strings". [0016] A specific example of the
producing methjod 12 thie piegeot itheesiive isikredtivees soribbikinstienprdtes pramtiomdsnethod
including steps (a) to (e). To be specific, the present invention is an instant noodles producing method
including the step&isf:I{alRraHARRS leae Adiish Waveran syerllentakornstHEepNRRET S AW L8vReat flour,
kneading this mixture to prepare a.noodle dough, and rolling out the noodle dough to for noodle belt;
(5) stacking and oML GEH IR BI MG HHCHTb AN, EXEHP IRt 57 &L Ty, eetolhiiRe these

noodle belts intg gapNQRAIRIBEF HRNSER M UHRYE! ﬁgﬁ%’&? (Rt tREbARUING P! fgneanpkrined noodle

belt of the multilayer structure and cutting the combined noodle belt to obtain raw noodle strings; (d-1)
spraying superipeadacirgjemerirgditenvadlaspedtie stgsh (drkgélatiainingtthimmodtieustivgsdly which the
superheated steam has been sprayed; and (ie) drying the noodle strings which have been gelatinized.

Here, the step @fasiEigifguerothe qiaby cnqale) arriilegmeleagintPReate s hdbdie ReRARaREal powder,

S s W e SRS e R PR Ane oo gl St ting e apede dough (o
form an inner-layer noodle belt; and (a-2) adding kriea waterto noodle raw material powder, such as

wheat flour, kneadifig thHeomyjrtuieier PiBaFe RGP s fausd R b o bnme Wotlir Mrpeleifqaeh to form
each of two outer-layer noodle belts. In this case, the step (b) is a step of sandwiching the inner-layer

noodle belt formeddiasthe step (a-1) between two outer-layer 6 noodle belts formed in the step (a-2) and
rolling out these noodle belts to combine the noodle belts into one noodle belt having a multilayer
structure.

Solution to Problem

[0013] To solve the above problems, the present inventors have succeeded in producing
the instant noodles having extremely high reconstitution property and excellent taste and
texture by: in an instant noodles producing process, making the noodle strings each
having the multilayer structure, which is equal to or more than the three-layer structure,
in a noodle making step; spraying the superheated steam to the raw noodles each having
the multilayer structure; and gelatinizing the noodle strings. Thus, the present invention
was made.

[0014] The gelatinizing step herein is a step of gelatinizing the noodle strings by using
steam or by boiling to a level that the noodle strings can be eaten. A preferable
gelatinizing method of the present invention is a method for supplying moisture in liquid
form to the noodles to which the superheated steam has been sprayed and then heating
the noodles by the superheated steam or the saturated steam.

[0015] The noodle making step of the present invention includes the steps of: adding

kneading water to raw material powder, such as wheat flour; kneading the mixture to



[0017] Then, as the gelatinizing treatment in the step (d-2), a method for supplying the moisture in liquid
form to the noodle strings and then heating the noodle strings, specifically, a method for supplying the
moisture in liquid form to the noodle strings and then heating the noodle strings by using the superheated
steam or the saturated steam may be used, or a gelattizing treatment using boiling may be used.
Moreover, the combination of these methods may be used. A preferable method is a method for
gelatinizing the noodle strings by: spraying the superheated steam to the raw noodle strings in the step
(d-1); supplying the moisture in liquid form to the noodle strings to increase the water content of the
noodle strings; pindlteatingothe dugdieshapingsrewatel cdotghttbdsrhee ndodke Bskedhinlyusiiignthe
superheated steam and/or the saturated steam. Moreover, by repeating this treatment, water and heat
are supplied to 84é irhaPPIRiBRIS FNthe o s Seedler sl Myordiewtiie BaeR, @Hdithebiatbitution

ty further | . [0018] In th . Of ting th ISt I dth ted st
emment n the S (13195 rGtA B A Y e I SLBAE T b T e o9 IiBring,

showering, or the likewhilg Ub‘?t%ui’&f*@%ﬁﬂiﬁ%@@ﬂ%ﬂﬂﬁ&bﬁh@i%s‘é&@ﬁe%r‘%Whgdtﬁgr
intermittently supplying the moisture to the noodle strings by water shower or the like while the
superheated steapartreadthssins’ bierges Satttiog she paptohestel stegnbth eigicteck iisgdbnofidheise methods
can be consecutively carried out in the steps (d-1) and (d-2). In the case of consecutively carrying out

each of the meth&8aNtHERBhARJheRBTeHE SUpRisaRbHes AR R R1é PRNISIRIN ¥9Mgs before the first
water shower Cﬁ#je?éfoﬁr&?gptﬁ%i%e ste{%S ﬁ%nl‘fﬁ ?hned tp()eds&g\gerrﬁfe?ﬁgg stig-:-?hng té?e%g T er}btvaéﬁtﬁg r'][he water shower

corresponds to e e presentin ion, when spraying the superﬁseéated steam to
the raw noodle gtfingadHR SRR NodhRSAMERNSASIRARDMALINGINS LA (AP fA(RE time pEor example,
the superheated steam may be sprayed to the noodle strings in the steam chamber which is filled with the
saturated steampdtifiqtetayedsbatiratctiimamann adiieabdlep peddieitieenmabaolia stiud g yetftepsuperheated
steam in the step (d-1) be large. Therefore, it is preferable to spray the superheated steam such that the
temperature of fhe GUFSEHBSKALAEBIRUHR 898 | h JB e HiiSHEL RRWIStpSYel Ferdisrisioss to 220C. If
the surfaces of lt(ﬂteaag%odgﬁi stnn)g&rglr while the su§)(ﬁ£hggted steamiis belnlgtﬁgra ecﬁiet(a tnehr?w noodle

strings, the subsequer% prggrpéss oftt r&%?é?ir?izng on beggpheag mrgl ('ancﬂjg e, an fie noodie s(%rings

bepome a burnﬁﬂrﬁtﬁtﬁodd%r%eﬁ; i&P%@Kﬁ@%ﬁB@bFﬁﬁg%ﬁQﬁW%@?@%% PRrayestaYsHHbAL thg npodle
string moisture (including the moisture adhered to the surfaces of the noodles by a phenomenon similar to
dew condensatign)he/step @stincoedsed tiresenmoodedradts ytdhms pagilegbel they sype rhelitegesteam does
not become equal in amount to or smaller in amount than the moisture of the raw noodle strings (before

the superheate8™Steldif $pYAYIRGT BRIRS QY IRG TePtBethBoRisLalfuthe AR HELRYBF tHEL S ated steam.
A time for spraying the superheated n the temperature of the steam but is about 5 to 50
ceconds, anc e NuE S R B e BT AIEy G el P octes o
the present invegtian Ry tie ahovsiRPsiaYeN (he)thiskinnadle sHeandsaeesemstitused yewing of
boiling water. Moreover, even if the thickness of the reconstituted noodle is more than 2 mm, or more
than 2 5 mm in speTeeatesedeihe hao ddbesspeaydse addp)stityteg tvehiohddasinogbevhectibedehemonventional
instant noodles. In addition, the instant noodles of the present invention have excellent noodle quality.
Therefore, the ﬁleé%@ﬁf‘?ﬁvention may be especially preferably used for the instant noodles which are

eaten by pouring of boili e vant e f lnventi 0 with the

present invention, it is pﬁogé%sﬁ% t%ﬁ%?n@%%%% E‘geo E%gvérﬂcﬁyéfgﬁﬁécﬁ%ﬁﬁio@@%%on property
and can be recopsiistedyUpd@ribBEAIas ByeRadringaf Rellindwalaierss imivieraaedrpaeedhicker than
before. Therefore, he/she can enjoy deep and smooth feeling of instant noodles passing through his/her

throat, and convendilertaiLigistand molbidesuddheorqoieideughdh feetiray. imeiddiveym oo deebsitgnifidant
improvement of the recanstitution property, the effect of the improvement of the taste and texture, such as

wheat flour-like @éte2 A% ¥ H SR IR iR MATHR ROWER ha SRt cMBeMitHBEE adversely
ffecting th i flect i i din th
afiecting the m@fé&dmg‘img @79{&%% I?%%)Erg Eeﬁf)éﬁ|8°c[)8§@ﬁf‘atﬁ’daréﬁ}’@%lﬁrlﬂéyn%ﬁﬁfét 8’&5@%@ In the

above-described instant noodles whic eveloped e present mventors and are uced by
using the superfigateddteamwid aeaeyit theopre RNt INvientiag, asdy e ferping) the neagleostrings each
having a structure of three or more layers in the technology of using the superheated steam, the effect of
the improvemesasivwithingcthestnstidaypropedly bidinifioaediyn e stesde; Wihisvésnuivpredictalbyer



[0022] When a cross-sectional structure of the product of the present invention produced by the present
inventors is actually observed, the three-layer structure apparently has a larger inner space in the noodle
string, and the noodle string is being swelled (Fig. 1). When the instant noodle strings obtained by
spraying the superheated steam to the raw noodle strihgs are observed with an electron microscope,
layers of broken starch particles are thickly formed on the surfaces of the noodle strings, which is not
observed when only the steaming using the saturated steam or only the boiling is performed. Therefore,
these layers allow the water to penetrate into the noodle strings. In addition, since the structure of the

noodle string inctedés délte ¢ovmpaoire ey e theeand nodihhecomesaatad ddetbetsignitldaatimprovement
of the reconstitution property. Brief Description of Drawings [0023] [Fig. 1] Fig. 1 is a photomacrograph
showing a cros8esteiBal st herrINOadiebhevamprRUtiiPYeRIEIGH the present invention; three layers

mipcndot s/ W O T L o MG e
photomacrograpy ghewig @EIeSR S8R HCtheT 1BsanetiRRling Qh-omMRaRtivR Bevmplad {deree layers
and saturated steam). [Fig. 4] Fig. 4 is a photomacrograph showing a cross section of the noodle
string of ComparatificEkampletdftfoo sayphdanthsatoisatesdistiquiy) fRestripionafl Esnhagiarents

then heating the noodle strings by using the superheated steam or the saturated steam

may be used, or a gelatinizing treatment using boiling may be used. Moreover, the

combination of these methods may be used. A preferable method is a method for

gelatinizing the noodle strings by: spraying the superheated steam to the raw noodle

strings in the step (d-1); supplying the moisture in liquid form to the noodle strings to

increase the water content of the noodle strings; and heating the noodles, whose water

content has been increased, by using the superheated steam and/or the saturated steam.

Moreover, by repeating this treatment, water and heat are supplied to the inner portions

of the noodles even if the noodles are thick, and the reconstitution property further

improves.

[0018] In the case of repeating the moisture supply and the superheated steam treatment

in the step (d-2), a method for supplying the moisture to the noodle strings by immersing,

showering, or the like while the superheated steam treatment is being stopped or a

method for intermittently supplying the moisture to the noodle strings by water shower or

the like while the superheated steam treatment is being continuously performed may be

selected. Each of these methods can be consecutively carried out in the steps (d-1) and

(d-2). In the case of consecutively carrying out each of the methods, the spraying of the

superheated steam to the raw noodle strings before the first water shower corresponds to

the step (d-1), and the superheated steam treatment after the water shower corresponds to

the step (d-2).



[0024] Hereinafter, the present invention will be explained in detail in accordance with respective
producing steps. [0025] In a noodle making step of obtaining raw noodle strings in a raw noodle making
method, the noodle strings are formed to each have a multilayer structure that is equal to or more than at
least a three-layer structure including an outer layer, ah inner layer, and an outer layer. This multilayer
structure is obtained as below. That is, noodle belts as the outer layers and a noodle belt as the inner
layer are separately formed. These noodle belts are stacked on one another to form a multilayer noodle
belt. This multilayer noodle belt is rolled out and then cut. [0026] Specifically, for each of the noodle belts,
main raw materjed pjwitethandeaendimvyntéon, wateripisizng dddepdménedsiagnvatar eavaraodized
separately from the kneading water. The mixture is adequately kneaded to produce a noodle dough. 10
Examples of thétFigiifie fiaRedal pBingatu e d i MmayrostHepckat ARRISBIEKIveat TREBXaaMIeexamples of

h ili I It, bri hate, hick d pi T duced
nobale cough 14 TORUEHCBE S AT B ASHE EH hRPEL O TR BB e ASHLIER 42 oo are

stacked on eacly gifier A MEsHBRGIQESE Uk 19 frererk 1eadiR RRIbIR IPadhespHEHAY gRstructure.

[0027] The present invention is not limited to the three layers and may be the multilayer structure
including four onsudie daireys.bin tihe QrEskedtadveationinathe stepniodst) ldgelameposEtefdre #tisosphere is
referred to as the outer layer, and a layer located on an inner side of the outer layer and not exposed to

the atmosphere?[§ieEdeleda fpray the sHpRNEaRS SipRfR S Wholatdhsdemmrentiithet BeisHea 9pES may be
increased to two, three, etc. The combination of raw materials m e e ong,the layers. [0028]
T noodle bet AR a T FERHAY SR B S BEER s SR A ey Kool By Eahwiching an
inner-layer noogle ReduREtYRE ayteiay Srapiiadeits andhsiacking theseerdle kelts@urne another
by a complex machine or the like. These noodle belts may be stacked such that the thickness of the
inner-layer noodigrge]ttie 2ihte@Bab mbinessiut kg avinibeaticorduomdsroattigubtelt aachthprefetiably 45 to
70%. [0029] This multilayer noodle belt is rolled out by a consecutive rolling machine to have a

predetermined BHiISREOTReR, RHOGA LIRSy e 6B AIE Bl sEeE B RRICIREiIRYRIMsARItEEHB e strings. In

the present invention even if th noadle Istrlpr s are thicke Irt]% .bef%re they can 5}% re ?gsthemed without

noodle quality (155{3¥feodra |on.qqnaagheltl%ono,de6{/esn it4he thickneds of the re%bnr]\%'tl tted'hoodte s more than 2

mm, or more thé’cﬂfgc'ésmﬁ‘ iﬁesﬁgéﬁlﬁﬁsat%%ﬁ@%ﬁt@ﬂﬁﬁa‘f% R e eaRgiisigsh) T ARTeioms the noodle

belt which is thicker than before can be cut into the noodle strings.
increased in amount once by the spraying of the superheated steam does not become
equal in amount to or smaller in amount than the moisture of the raw noodle strings
(before the superheated steam spraying) by the drying due to the large amount of heat of
the superheated steam. A time for spraying the superheated steam depends on the
temperature of the steam but is about 5 to 50 seconds, and especially preferably about 15
to 45 seconds.
[0020] By producing the instant noodles of the present invention by the above steps,
even the thick noodles can be reconstituted by pouring of boiling water. Moreover,
even if the thickness of the reconstituted noodle is more than 2 mm, or more than 2.5 mm
in some cases, the noodles can be reconstituted, which cannot be realized by
conventional instant noodles. In addition, the instant noodles of the present invention

have excellent noodle quality. Therefore, the present invention may be especially

preferably used for the instant noodles which are eaten by pouring of boiling water.



[0030] Fresh multilayer noodle strings produced as above are gelatinized. In the present invention, first,
the superheated steam is sprayed to the raw noodle strings. In 11 this step, to apply as large an amount
of heat as possible to the surfaces of the noodle strings, it is preferable to spray the superheated steam
such that a temperature of the superheated steam whfth contacts the noodle strings becomes about 125
to 220C, and preferably about 140 to 180C. As above, by spraying the high-temperature superheated
steam to the noodle strings, the surfaces of the noodle strings get wet once, and the moisture on the
surfaces then boils. Such state is specific to the superheated steam, and this may become a factor for the
formation of the broken layers of the starch particles on the surfaces of the noodle strings as described
above. [0031] The temperature of the superheated steam is equal to or higher than the boiling point.
Therefore, if thefslypBIRREtetIESTasinak ISyRAFEM to the noodle strings for a long period of time, the noodle
strings may dry[é%k]éﬁ Toisture on the surfaces of the no?dle s%rin S orates and the noodle strings
icul

dry, it becomes ?oaga%rgﬂ%(élyvg hiek/&® E??&”éff@}f‘fg thE ;5? %Ser%l I v%’nﬂBF?.'”rHéeréFSF%r] he spraying
of the superheaigghpieaAmidR IRIPBRIGHRUERMBLRIGITFpbiof R AEARWRLOEJRAIRIME NG WliRg the

moisture on the surfaces of the noodles due to dew condensation and the like) of the noodle strings does
not become smedies tiyauothiagofdoiliraf winésteuendf the mewllaoad| gdcRdnetaprssfing. tinmderaftes, depending
on the flow rate of the superheated steam and the thickness of the noodle string but is about 5 to 50
seconds, and pRefEtasRN18nieY4%eeR @HAdENACH cESE NI dngianichapdieatRAsSHTaHBrsuge iHeatsd steam is

about 125 to 220C as described.abgve. [0032] The surfaces of the nood|e strings are. slightly gelatinized
o ots ot e AT RS s TRb s e R s TR gt S o

spraying of the gypgiheirthieam s snaderusiRirgsiatisrad epepdieviarushriaatredhat the
noodles can be eaten. Therefore, the gelatinizing treatment is further performed. Boiling may be used as

a method for thivduatieargbietinrzirng chestmiesdt tovwvdketaste, T2nfarthdreiohpaimed, thed risednstitution property
or to target thick noodles, it is preferable that the noodles to which the superheated steam has been

sprayed be cauleRfes SRR GRPIREURS iRt afysiaclyrafesting tbasearie MakdrLRioRsAE-andiiie noodles be

heated by usm%#%%ts%p%rm%%ﬁdtc? tgar@vglruﬁ%%%rr?}t% ésc:,[te ailartps'erved in the above-described instant

noodles which are developed by the present inventors and are produced by using the
superheated steam. However, in the present invention, only by forming the noodle
strings each having a structure of three or more layers in the technology of using the
superheated steam, the effect of the improvement of the reconstitution property
significantly increases, which is unpredictable.

[0022] When a cross-sectional structure of the product of the present invention
produced by the present inventors is actually observed, the three-layer structure
apparently has a larger inner space in the noodle string, and the noodle string is being
swelled (Fig. 1). When the instant noodle strings obtained by spraying the superheated
steam to the raw noodle strings are observed with an electron microscope, layers of
broken starch particles are thickly formed on the surfaces of the noodle strings, which is
not observed when only the steaming using the saturated steam or only the boiling is
performed. Therefore, these layers allow the water to penetrate into the noodle strings.

In addition, since the structure of the noodle string includes three or more layers, these



[0033] In the moisture supplying treatment performed here to increase the water content, the noodles to
which the superheated steam has been sprayed are supplied with the moisture in liquid form by, for
example, water shower or water immersion. Herein, the water may be cold water, hot water, or boiling
water. If the water is low in temperature, the temperatdre of the noodle strings decreases, and the heat
efficiency deteriorates. Therefore, the temperature of the water may be set to 40C or higher, and
especially preferably 50C or higher. The moisture may be supplied such that the weight of the noodles
before the moisture supply increases about 5 to 30%. A small amount of seasoning, emulsifier,
anti-binding ageiny dacbthe fikeméy be digsivlvad imphe/evader ofa084ddonttieutibopeopreigture supplying
treatment, the moisture may be supplied to the noodle strings after the noodle strings are taken out once
from a steam chamber in which the superheated steam is sprayed to the raw noodle strings or after the
spraying of the ﬁupf eated steam to the raw noodle strings is stopped once. However, in the case of
using the super £& §‘f5'é)rtrl|°§ff’ rihe Wiiture supplying treatment, without stopping spraying the
superheated Stfdindp ﬁ*hﬁﬁfgrqw 1gosIR stiRstS iR RRKdrbwiiRbitr b is GontruasSRIaNg the
superheated steam fo the raw noodle strings in the superheated steam chamber the moisture may be
intermittently sugiliethtdethgrodatedstiirgsdsyntfonextonplarayddgershowarperibatenidelenpf the spraying. In
the case of adopting this method, a step after the moisture supplying treatment corresponds to a step
(d-2) of the present invErgofl. ID35F hRAUYBISERIERG e dtiRtehErRsseRcHen efffae ﬂ%’@ﬁ)ﬂﬁgﬂlﬂ@e supplying
treatment, it 130PCorefer le to use thfﬁug?rheate steam gggisrkeig case where the noodle strings are

. : mparative .Exampl ayers.and.superhe . .
thick or in a case where a furt errplﬁ)g%e effec ofst%e improvemen e reconstitution property is

desired. However, if therpupgrgated sigamitatRrafr AdrmsyResias SEdime offetredie stiings gradually
dry. If the noodle strings dry out, the effect of the improvement of the reconstitution property does not
proceed. Therebtdreomptnaticasxahpisiadtthesdayesdtedusteaintedy.preferable to intermittently supply
the moisture in liquid form. That is, when the noodles are thick, it is preferable to spray the superheated
steam to the raw noodIE riHdd Grid Rt PemarmITaR ARoMaNHBIG exsdesiion pichfcPetia i Biraying
alternately pIur%Iftgg%sa Lg(l)\§6 >|<ra‘1 r%hircé G V%iige ?Sonrgdtis%pusfa?g (}hFe sy erheated steam may be the same as
those when the superHea{ec?s eamis's rayetye[o & PAW noodie st ings in the step (d-1) or may be
different from those in that the temperature is changed. However, in order to prevent the noodle strings
from drying, to be specific, in order to prevent the amount of moisture (including the moisture on the
surfaces of the bestipsipofahEmbadileettings during the steaming from becoming smaller than the
moisture content of the original raw noodles, the time for steaming once is preferably about 5 to 50
seconds, and fuRPEH preserasieanbyPRseR My YEtshad! pe SRiabsPHBR et fbATHRIRTLe Withe
superheated steam ii. 125 t(a 220C. [0037] When using the superheated steam in the steps (d-1) and

(d-2), the saturated Stear can a (s)‘t & used at the same time. Specifically, the superheated steam and

the saturated steapsram hestsae ALK SEptithaRineaerRoHNEstaRRAIRIEHMITBIMNe RMdpgrheated
steam emission hole and a saturated steam emission hole in a steam chamber and spraying the

superheated stesmthad, tthe nomtiéessinggsreHiaogd thembpentcated dmansencisstdhah dedoahi® tank which
is filled with the saturated steam emitted through the saturated steam emission hole. 14

or more than at least a three-layer Structure including an outer layer, an inner layer, and

an outer layer. This multilayer structure is obtained as below. That is, noodle belts as

the outer layers and a noodle belt as the inner layer are separately formed. These

noodle belts are stacked on one another to form a multilayer noodle belt. This

multilayer noodle belt is rolled out and then cut.

[0026] Specifically, for each of the noodle belts, main raw material powder and

auxiliary raw materials are added to kneading water or are mixed separately from the

kneading water. The mixture is adequately kneaded to produce a noodle dough.



[0038] Any drying method used to dry normal instant noodles may be used to dry the noodle strings after
the gelatinizing treatment. Specifically, fry drying, hot-air drying, microwave drying, freeze dry, and the like
may be used alone or in combination. Here, the fry drying is the most advantageous from the viewpoint of
the realization of the reconstitution of thick noodle stritfyys. The fry drying is performed at about 130 to
160C for about one to three minutes. The hot-air drying is performed at about 60 to 120C for about 20
minutes to three hours. [0039] The instant noodles of the present invention produced as above are
applicable to a cup noodle which can be eaten just by pouring the boiling water and waiting for about

three to five mirExaspecha thackaige ol nateidl poodiesavehidteariidogikkar andrebokaavieaaiiowt one to three
minutes. In both cases, the excellent reconstitution property and the excellent noodle quality can be

obtained. Althoadh earmRtesedh thoedtiohary Apylicamesiab Bdtsakhidk WO oHRe aRPERRISo SIS it is

ially effectjve for the thick dles, Thisis b [futi ' I d.
Thus. helche cA AN LB Ring 0P ASCHREE ALl (AL RSHAT B Fo0t BB Rional

instant noodle grgucisde RokRreiBsuREAESEINBCEXAMIBIRR IOSELIRAIGINAILAT RS RIGSFAL invention

will be explained in more details using Examples. However, the present invention is not limited to

Examples belovur{aéd) IEckpertonéontaltfexaoogle bk I{Reprgrtenhotdjayding utherelifference of steam used

and the stack structure of the noodle string) 430 ml of kneading water in which 20 g of salt and 5 g of

phosphate (mobiA{bsphatereseaiyrvantbispivatenited 1 Yhedheeaiksyarsand may A8dae meiiRyest main raw

material powder containjr(ljg 750 g of wheat roFr and %50 r%Of stargh. Th'&s was ad uatel;i kneaded with a
ot o

: - structdre includr ur or. more layers resent_invention, .an outermost "layer .
mixer to obtain a néodle doug e ShtBlREd Mobtle doughp 75 Nag's apeda[o oI X RoGdiR belt having

a thickness of afguteldnAe abiissgipelis &?AF%@%%%%%@?%W%H@X%%WM%&% HAQflrdrNext, 430 ml

of kneading water in which 20 g of salt and 5 g of phosphate (monophosphate : polymer phosphate = 3 :
2) were dissolvedevedtaduleet taykkandhmaxpoavd materwinpephder isoateimihp ASGhg mherHepdrflour and 250
g of starch. This was adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle

dough was shapeH'&ABONSIIER LRI RS 0T HURTIRYPEY ey DR INEIBAadiHy W enBKEfe 85 of ABBUt 4 mm.

Here, two OUteréloarxgirth?c?nd!) %(\?\lltsmﬂgrriglgorﬁ%egé changed among the layers.

[0028] The noodle belts as the layers produced as above become one multilayer noodle
belt by sandwiching an inner-layer noodle belt between outer-layer noodle belts and
stacking these noodle belts on one another by a complex machine or the like. These
noodle belts may be stacked such that the thickness of the inner-layer noodle belt is 25 to
85% of the thickness of the combined noodle belt, and preferably 45 to 70%.

[0029] This multilayer noodle belt is rolled out by a consecutive rolling machine to
have a predetermined thickness. Then, the multilayer noodle belt is cut by a cutting roll
into the noodle strings. In the present invention, even if the noodle strings are thicker
than before, they can be reconstituted without noodle quality deterioration. In addition,
even if the thickness of the reconstituted noodle is more than 2 mm, or more than 2.5 mm
in some cases, the noodle strings can be reconstituted. Therefore, the noodle belt which
is thicker than before can be cut into the noodle strings.

[0030] Fresh multilayer noodle strings produced as above are gelatinized. In the

present invention, first, the superheated steam is sprayed to the raw noodle strings. In



[0043] One inner-layer noodle belt having a thickness of 11 mm and two outer-layer noodle belts each
having a thickness of 4 mm were stacked in order of the outer layer, the inner layer, and the outer layer
while being rolled out. Thus, a three-layer noodle belt having a thickness of about 11 mm was produced
as "Sample 1". [0044] Meanwhile, two noodle belts wéte formed, each of which is formed by the same
combination of raw materials as above, is shaped in the same manner as above, and has a thickness of
about 11 mm These two noodle belts were stacked on each other while being rolled out. Thus, a
two-layer noodle belt having a thickness of about 11 mm was produced as "Sample 2". [0045] Each of
Sample 1 (threehiayesp ancafanpd2gdvin-tmyanttbahamsres thessibledie theltsidasss bawiegadiiickness of 11
mm was strongly rolled out once by the rolling machine. Then, each of Samples 1 and 2 was
consecutively rélEWout tireeeterahietiinspray ilfrsuRerherieieSisam Haghéhal fin ErRRIRHES 618 mm. Each

f th dle belt t by usi blade No. 9 cutting blade roll btaj dle strings.
[0046] While thE P OB SR ALL TS8RO B BF-GE, BT SArhiic 2 n Zllore bomg
conveyed by a Bf%tfggagxpyéyogpeﬁgp%hqgga@_steq@ vggg\,gprgyegpt@)m@ nfp@dlﬁgﬁg[i@%gg‘{ﬁg seconds in

a tunnel-shaped steam'chamber. As the conditions of 16 the Superheated steam, a steam flow rate was
160 kg/h, and astpenpeatliseanotuthredobyila temge natusereasof disposdtt otiithye getrfasteoatdhe noodle

string was about 140C. [0047] After the superheated steam was sprayed to the noodle strings for 30
seconds as abc\d, #ife MO St SHEPSaFIRRadRRIEy dPseRAgBd ISRRE Huisidee RBRENEaEMOisture was

. . ) . s
supplied to the pagdle stings by immersing the noodle siingsn it sallater 2t about 806 for 15
seconds. Then,’the noodle strifgs were again immediately conveyed into the tUnniel-shaped steam

chamber and the siparheaiedusisaRionas spraKedindhe Aeadissatings at the steam flow rate of 160 kg/h
and the temperature of about 140C for 30 seconds in the same manner as above. Further, the noodle

strings were digobatgedtie tirepetdiickeodfttbh e giehnated smiaris Tdyaaintoishiuhéghassmpghkdabilnthe noodle
strings by immersing the noodle strings in the 2% salt water at about 60C for 15 seconds.Then, the

noodle strings WeFE-aghis ffifedidts s wRailesied sinymde sareldpdpeaatesnitdnghiees g the

superheated steam sprayed to the noadle strings at the steam flow, rate flGOT /h and the
tomperature of B ey SR MRS RAL AL JL A e HehB T hece nooce

§trir_195 were im%@rﬁﬁ?@dﬁb@rﬁ‘@& wiiehdaodb Windouhy aReonts aﬁﬂd&ﬁxfoi%&ﬁfﬁ%@_iﬁbﬁié@gsemng
liquid. Then, the noodle strings were cut, and 150 g of the noodles as one meal were filled in a retainer
having a capacitye eff880 ofilthepeesondiesntiene friddrefqelthoshatyatpof tEGUpiohdéaedrsicrumeas to be dried.

The instant fried noodles produced as above were cooled and stored as each of Example 1 (three-layer

superheated sté&iMi B RHPEBRRB A HIF A BEREM Pk MofaRbe Astudling the Mats e 41 theatment).

surfaces of the noodles due to dew condensation and the like) of the noodle strings does
not become smaller than the amount of moisture of the raw noodles. The spraying time
varies depending on the flow rate of the superheated steam and the thickness of the
noodle string but is about 5 to 50 seconds, and preferably 15 to 45 seconds in a case
where the temperature of the superheated steam is about 125 to 220°C as described
above.

[0032] The surfaces of the noodle strings are slightly gelatinized by this first spraying
of the superheated steam. However, except for extremely thin noodles, this first
spraying of the superheated steam is inadequate to gelatinize the noodles to such a degree
that the noodles can be eaten. Therefore, the gelatinizing treatment is further performed.

Boiling may be used as a method for this further gelatinizing treatment. However, to



[0049] Moreover, while the raw noodle strings made from the noodle belt of each of Sample 1
(three-layer) and Sample 2 (two-layer) in the same manner as above were being conveyed by the net
conveyor, the gelatinization was performed in the tunnel-shaped 17 steam chamber at 100C at the steam
flow rate of 240 kg/h for two minutes by using the satdfated steam instead of the superheated steam used
for Example 1 and Comparative Example 1. [0050] As with Example 1, the noodle strings obtained by the
above gelatinization were immersed in the hot water tank at 90C for five seconds and next immersed in
the loosening liquid. The noodle strings were cut, and 150 g of the noodles as one meal were filled in the
retainer having faceganiprafe3Be redorsheutiovglepengrer fivadripittidoralondidsaitabprsfdRble fittwo minutes
to be dried. The instant fried noodles produced as above were cooled and stored as each of Comparative

Example 2 (thréee|agedlsatioratbighsiaarsauapaiahotedit e hesiraary Ekbemitesed i@ ehes/ért8aturated
steam treatment). [0051] The.ipstant fried noodles of each of Example 1 and Comparative Examples 1, 2,
2 3 were put HEE G d) VA AR P 6 Veahet DAL RATLE 3 RGP Bipcamers,
and each contajpet Wah CAVE RV IEh &difharddeftlor five minutes. The noodles reconstituted by leaving
the noodles for five minutes were adequately mixed and eaten by five panelists, and the panelists
evaluated the t¢80363sloftibenoaoctesujPRDR) frtheoi {eefpanelibtscavahuatast the waedlesenta scale of
one to five, and the average of the scores of the five panelists was rounded off. Thus, evaluations of the

noodles were dERMARKERS. Erivdtielfdhe SHRSEIRSEAraieaE ARG RS e N1 SRSt Rset P RHiech Mol d88vere hard

and not reconstituted; "2" denqtes th art of the noodles were hard and not reconstituted; "3" denotes
gigs et 38 3 Rfkeds

t
that the noodled" Wétrljeresfﬁl Hard &0 nggt a eed(aa eﬁl \r%a(;%rnss R\L’J\Iteeroo;r"\ﬂatgre'n%%esrstﬁgt the no'gdﬁes were hard

but reconstitutegl;@nchay HE@BRIGHIEAh SIS AP YESHRPRISAUFIsh: (eaePRiIEH ERBIurniows the
results. [0053] Each of the noodle strings in a dry state was cut, and cross sections of the noodle strings
were observed théheamelattoio inieroscope sfriggs  Hidoebshpanphtbtogeaphbffiofency deteriorates.
Therefore, the temperature of the water may be set to 40°C or higher, and especially
preferably 50°C or higher. The moisture may be supplied such that the weight of the
noodles before the moisture supply increases about 5 to 30%. A small amount of
seasoning, emulsifier, anti-binding agent, and the like may be dissolved in the water.
[0034] In the above moisture supplying treatment, the moisture may be supplied to the
noodle strings after the noodle strings are taken out once from a steam chamber in which
the superheated steam is sprayed to the raw noodle strings or after the spraying of the
superheated steam to the raw noodle strings is stopped once. However, in the case of
using the superheated steam after the moisture supplying treatment, without stopping
spraying the superheated steam to the raw noodle strings in a step (d-1), that is, while
continuously spraying the superheated steam to the raw noodle strings in the superheated
steam chamber, the moisture may be intermittently supplied to the noodle strings by, for
example, water shower in the middle of the spraying. In the case of adopting this
method, a step after the moisture supplying treatment corresponds to a step (d-2) of the
present invention.

[0035] In the gelatinizing treatment performed after the moisture supplying treatment, it



18 those cross sections. As shown by the photographs, the noodle of Example 1 shown in Fig. 1 has the
largest inner space, and a largely swelled structure was observed. [0054] Table 1 Evaluation Comments

Example 1 (Three Layers, Superheated Steam) 5 5
1

is preferable to use the superheated steam again in a case where the noodle strings are
thick or in a case where a further higher effect of the improvement of the reconstitution
property is desired. However, if the superheated steam is used for a long period of time,
the noodle strings gradually dry. If the noodle strings dry out, the effect of the
improvement of the reconstitution property does not proceed. Therefore, in the case of
using the superheated steam, it is preferable to intermittently supply the moisture in
liquid form. That is, when the noodles are thick, it is preferable to spray the
superheated steam to the raw noodle strings and then performing water supply and
superheated steam spraying alternately plural times.

[0036] In this case, the conditions of the superheated steam may be the same as those
when the superheated steam is sprayed to the raw noodle strings in the step (d-1) or may
be different from those in that the temperature is changed. However, in order to prevent
the noodle strings from drying, to be specific, in order to prevent the amount of moisture
(including the moisture on the surfaces of the noodles) of the noodle strings during the
steaming from becoming smaller than the moisture content of the original raw noodles,
the time for steaming once is preferably about 5 to 50 seconds, and further preferably
about 15 to 45 seconds, in a case where the temperature of the superheated steam is 125
to 220°C.

[0037] When using the superheated steam in the steps (d-1) and (d-2), the saturated
steam can also be used at the same time. Specifically, the superheated steam and the
saturated steam can be used at the same time by, for example, separately forming a
superheated steam emission hole and a saturated steam emission hole in a steam chamber
and spraying the superheated steam to the noodle strings through the superheated steam
emission hole in the tank which is filled with the saturated steam emitted through the

saturated steam emission hole.



The reconstitution property is excellent.A larger amount of water than Comparative Example 1 gets into
Example 1. Comparative Example 1 (Two Layers, Superheated Steam) 4 The texture is excellent.

Comparative Example 2 (Three Layers, Saturated Steam)
14

[0038] Any drying method used to dry normal instant noodles may be used to dry the
noodle strings after the gelatinizing treatment.  Specifically, fry drying, hot-air drying,
microwave drying, freeze dry, and the like may be used alone or in combination. Here,
the fry drying is the most advantageous from the viewpoint of the realization of the
reconstitution of thick noodle strings. The fry drying is performed at about 130 to
160°C for about one to three minutes. The hot-air drying is performed at about 60 to
120°C for about 20 minutes to three hours.
[0039] The instant noodles of the present invention produced as above are applicable to
a cup noodle which can be eaten just by pouring the boiling water and waiting for about
three to five minutes and a package of instant noodles which are boiled and cooked for
about one to three minutes. In both cases, the excellent reconstitution property and the
excellent noodle quality can be obtained. Although the present invention is applicable
to both thick noodles and thin noodles, it is especially effective for the thick noodles.
This is because the reconstitution property is extremely good. Thus, he/she can enjoy
smooth feeling of noodles passing through his/her throat, and conventional instant noodle
products do not provide such feeling.
Examples
[0040] Hereinafter, the present invention will be explained in more details using
Examples. However, the present invention is not limited to Examples below.
[0041] Experimental Example 1 (Experiment regarding the difference of steam
used and the stack structure of the noodle string)

430 ml of kneading water in which 20 g of salt and 5 g of phosphate
(monophosphate : polymer phosphate = 2 : 3) were dissolved was added to 1 kg of main
raw material powder containing 750 g of wheat flour and 250 g of starch. This was

adequately kneaded with a mixer to obtain a noodle dough. The obtained noodle dough



1 The noodles are hard, and the water does not reach the inner portions of the noodles. Comparative
Example 3 (Two Layers, Saturated Steam) 1 The noodles are hard, and the water does not reach the

inner portions of the noodles.
15

was shaped to form a noodle belt having a thickness of about 11 mm. This noodle belt
was used as the inner-layer noodle belt.

[0042] Next, 430 ml of kneading water in which 20 g of salt and 5 g of phosphate
(monophosphate : polymer phosphate = 3 : 2) were dissolved was added to 1 kg of main
raw material powder containing 750 g of wheat flour and 250 g of starch. This was
adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle
dough was shaped and rolled out to form an outer-layer noodle belt having a thickness of
about 4 mm. Here, two outer-layer noodle belts were formed.

[0043] One inner-layer noodle belt having a thickness of 11 mm and two outer-layer
noodle belts each having a thickness of 4 mm were stacked in order of the outer layer, the
inner layer, and the outer layer while being rolled out. Thus, a three-layer noodle belt
having a thickness of about 11 mm was produced as “Sample 1”.

[0044] Meanwhile, two noodle belts were formed, each of which is formed by the same
combination of raw materials as above, is shaped in the same manner as above, and has a
thickness of about 11 mm. These two noodle belts were stacked on each other while
being rolled out. Thus, a two-layer noodle belt having a thickness of about 11 mm was
produced as “Sample 2”.

[0045] Each of Sample 1 (three-layer) and Sample 2 (two-layer) that were the noodle
belts each having a thickness of 11 mm was strongly rolled out once by the rolling
machine. Then, each of Samples 1 and 2 was consecutively rolled out three more times
to form the noodle belt having a final thickness of 1.8 mm. Each of these noodle belts
was cut by using a square blade No. 9 cutting blade roll to obtain raw noodle strings.
[0046] While the raw noodle strings made from the noodle belt of each of Samples 1
and 2 were being conveyed by a net conveyor, the superheated steam was sprayed to the

noodle strings for 30 seconds in a tunnel-shaped steam chamber. As the conditions of



[0055] Experimental Example 2 (Experiment regarding the stack structure of the noodle string and the
optimal thickness of the noodle string) Each of Sample 1 (three-layer) and Sample 2 (two-layer) that
were the noodle belts formed in the same manner as in Experimental Example 1 and each having a
thickness of 11 mm was strongly rolled out once by th¥ rolling machine. Then, each of Samples 1 and 2
was consecutively rolled out three more times. Thus, the noodle belts of various final thicknesses were
obtained. Each of these noodle belts was cut by using the square blade No. 9 cutting blade roll to obtain
three-layer raw noodle strings or 19 two-layer raw noodle strings. [0056] Moreover, two noodle belts
(outer-layer noankssinslisyecktdaayingteathifisnasseal 4 06w layicd tve aratierdrettsninmarddygraioodle belts)
each having a thickness of 6 mm were formed by using the same combination of raw materials as
Samples 1 and2MPaEtUTReENsABHIRRpSEhob e BefesadiacaraplpedinhwapaboshAtliehed between the

-l Its. . Th four-| dle belt havi hick .of 15 duced
2 "Sample & UL B ELB Ui TSI BEHE WASRY BF e ST AP e TR RJBrne iner

layer, and the oigrdayes. AnWENFRREPIESd ANfhediseRRIRchAIGM Ry &Rk VRS RIEONGlLtPllgd out once by

the rolling machine and then consecutively rolled out thfee more times. Thus, the noodle belts of various
final thicknesseswisttecobiainggliedch e thesHensiddig bglimmwesiaytthy nsidle therggliarzdblatte No. 9
cutting blade roll to obtain four-layer raw noodle strings. [0057] The raw noodle strings of various
thicknesses obtaRIcRbpaoutPly thEohdagreMslis of anihReBopdle HHAJS Weikagaiatimmedipighhe

superheated stea wader ine same.popdilona as In Examele, ol Cxperimental xample 4, Specifically
the superheatea steam having a temperature o?'MB when the sup%r BAted SR AN EomEte the surfaces

of the noodle siinga WasIRPEBYRS 10 tRe seamIRAle sines doridPhsarPatstchipratihe Foasigistrings were
immediately taken out from the steam chamber, and the moisture was supplied to the noodle strings by

immersing the naotiefstrigiyserviide 2thsalimatesratcalheoub6GC fauithesettenadsdidhemindsevarperheated
steam at about 140C was again sprai\;ed to the noodle strings for 30 seconds. Further, the noodle strings

were taken out figthefeedstaaihe cPipilsePfalhe fleamgiateelvad BeippRisHE® Wis rrysBlis&tihEe by
T S R R e S B e e R e
performed. 20 seconds,  Then, the noodle strings were again immediately conveyed into the
tunnel-shaped steam chamber, and the superheated steam was sprayed to the noodle
strings at the steam flow rate of 160 kg/h and the temperature of about 140°C for 30
seconds. Thus, the gelatinization was completed.
[0048] These noodle strings were immersed in a hot water tank at 90°C for five seconds
and next immersed in a loosening liquid. Then, the noodle strings were cut, and 150 g
of the noodles as one meal were filled in a retainer having a capacity of 380 ml. The
noodles were fried in palm oil at about 150°C for two minutes to be dried. The instant
fried noodles produced as above were cooled and stored as each of Example 1
(three-layer superheated steam treatment) and Comparative Example 1 (two-layer
superheated steam treatment).
[0049] Moreover, while the raw noodle strings made from the noodle belt of each of

Sample 1 (three-layer) and Sample 2 (two-layer) in the same manner as above were being

conveyed by the net conveyor, the gelatinization was performed in the tunnel-shaped



[0058] As with Example 1, the noodles were immersed in the hot water tank for five seconds and next
immersed in the loosening liquid. Then, the noodle strings were cut, and 150 g of the noodles as one
meal were filled in the retainer having a capacity of 380 ml. The noodles were fried in the palm oil at about
150C for two minutes to be dried. The instant fried nodtles produced as above were cooled and stored as
the instant noodles of various thicknesses. [0059] The instant fried noodles were respectively put in the
styrol cup containers. 400 ml of boiling water was poured to each of the containers, and each container
was covered with a lid and left for five minutes. The thickness (five portions) of the noodle reconstituted

by leaving the neneheshéaibexactlgdrceantituiesmwaismess ofed ol kgt ditiano tiknore de ssiver ehadequately
mixed and eaten by five panelists, and the panelists evaluated the textures of the noodles. Criteria for
evaluation are 43!f6HeHSteaBeEistarthatdbatsspereriodgleaarerthiar Expaifckart EqmpiBtiMeconstituted
and were in go contji ion (which corresponds to "5" in the evaluation of Experimental Example 1);
"Good +" denotes¥hA eti‘e noodles and their cores were adequately reconstituted but were reconstituted a

bit too much; "Gaesh" ASIAREIRATIG CRrER AL FHLTBLRATEAM Werp sacapalitiBHoRNRNG" denotes

that the cores were not reconstituted. Table 2 shows the results. [0060] Table 2 Thickness of

reconstituted noodier§ednn ke h& 2vater. 2aald at 90°C for five seconds and next immersed in the
loosening liquid. The noodle strings were cut, and 150 g of the noodles as one meal
were filled in the retainer having a capacity of 380 ml. The noodles were fried in the
palm oil at about 150°C for two minutes to be dried. The instant fried noodles produced
as above were cooled and stored as each of Comparative Example 2 (three-layer
saturated steam treatment) and Comparative Example 3 (two-layer saturated steam
treatment).
[0051] The instant fried noodles of each of Example 1 and Comparative Examples 1, 2,
and 3 were put in a styrol cup container. 400 ml of boiling water was poured to each of
the containers, and each container was covered with a lid and left for five minutes. The
noodles reconstituted by leaving the noodles for five minutes were adequately mixed and
eaten by five panelists, and the panelists evaluated the textures of the noodles.
[0052] Each of the panelists evaluated the noodles on a scale of one to five, and the
average of the scores of the five panelists was rounded off. Thus, evaluations of the
noodles were determined. Criteria for evaluation are as follows: “1” denotes that the
noodles were hard and not reconstituted; “2” denotes that a part of the noodles were hard
and not reconstituted; “3” denotes that the noodles were still hard and not adequately
reconstituted; “4” denotes that the noodles were hard but reconstituted; and “5” denotes
that the noodles were adequately reconstituted. Table 1 shows the results.
[0053] Each of the noodle strings in a dry state was cut, and cross sections of the noodle

strings were observed with an electron microscope. Figs. 1 to 4 show photographs of
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those cross sections.  As shown by the photographs, the noodle of Example 1 shown in
Fig. 1 has the largest inner space, and a largely swelled structure was observed.

[0054] Table 1

Evaluation Comments

The reconstitution property is
Example 1 excellent. A larger amount of
(Three Layers, Superheated Steam) water than Comparative Example 1

gets into Example 1.

Comparative Example 1
4 The texture is excellent.
(Two Layers, Superheated Steam)

The noodles are hard, and the water
Comparative Example 2
1 does not reach the inner portions of
(Three Layers, Saturated Steam)
the noodles.

The noodles are hard, and the water
Comparative Example 3
1 does not reach the inner portions of
(Two Layers, Saturated Steam)

the noodles.

[0055] Experimental Example 2 (Experiment regarding the stack structure of the
noodle string and the optimal thickness of the noodle string)

Each of Sample 1 (three-layer) and Sample 2 (two-layer) that were the noodle
belts formed in the same manner as in Experimental Example 1 and each having a
thickness of 11 mm was strongly rolled out once by the rolling machine. Then, each of
Samples 1 and 2 was consecutively rolled out three more times. Thus, the noodle belts
of various final thicknesses were obtained. Each of these noodle belts was cut by using

the square blade No. 9 cutting blade roll to obtain three-layer raw noodle strings or
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two-layer raw noodle strings.

[0056] Moreover, two noodle belts (outer-layer noodle belts) each having a thickness of
6 mm and two noodle belts (inner-layer noodle belts) each having a thickness of 6 mm
were formed by using the same combination of raw materials as Samples 1 and 2.  First,
two inner-layer noodle belts were combined and then sandwiched between the
outer-layer noodle belts. Thus, a four-layer noodle belt having a thickness of about 15
mm was produced as “Sample 3” formed by stacking the noodle belts in order of the
outer layer, the inner layer, the inner layer, and the outer layer. As with Samples 1 and
2, Sample 3 (four-layer) was strongly rolled out once by the rolling machine and then
consecutively rolled out three more times. Thus, the noodle belts of various final
thicknesses were obtained. Each of these noodle belts was cut by using the square blade
No. 9 cutting blade roll to obtain four-layer raw noodle strings.

[0057] The raw noodle strings of various thicknesses obtained by cutting the noodle
belts of Samples 1, 2, and 3 were gelatinized by the superheated steam under the same
conditions as in Example 1 of Experimental Example 1. Specifically, the superheated
steam having a temperature of 140°C when the superheated steam contacts the surfaces
of the noodle strings was sprayed to the raw noodle strings for 30 seconds. Then, the
noodle strings were immediately taken out from the steam chamber, and the moisture was
supplied to the noodle strings by immersing the noodle strings in the 2% salt water at
about 60°C for 15 seconds. Then, the superheated steam at about 140°C was again
sprayed to the noodle strings for 30 seconds. Further, the noodle strings were taken out
from the steam chamber, and the moisture was supplied to the noodle strings by
immersing the noodle strings in the same manner as above. Furthermore, the
superheated steam at about 140°C was again sprayed to the noodle strings for 30 seconds.

Thus, the gelatinization was performed.



[0061] In accordance with the results of Table 2, in the case of thick noodle strings, the three-layer noodle
strings and the four-layer noodle strings were reconstituted more preferably than the two-layer noodle
strings. Even the extremely thick noodles each having a thickness of more than 2 mm were able to be
eaten by pouring the boiling water and leaving the noéfiles for five minutes. There were no big difference
between the four-layer noodle strings and the three-layer noodle strings, but a part of the four-layer
noodle strings were slightly softer than the three-layer noodle strings. [0062] Experimental Example 3
(Experiment regarding the number of superheated steam treatments) 400 ml of kneading water in
which 20 g of s§isBp eispelineapippsihaie, modl & gvefdinasmate invdtehdisaatee thnatoadided to 1 kg of
main raw material powder containing 850 g of wheat flour and 150 g of starch. This was adequately
kneaded with tfeceiidertd OpxhiMEeIGed e dsulgrserirg distahedTheBaleedw9g Ie WEE ShApELtd form a
noodle belt havin ickness of 12 mm This was used as the inner-layer noodle belt, [0 Next, 400
! of knoaing (ISP T AR S0t Sy B8 BEIp AL A GEHE By a0 G SHRE WAl lere
dissolved was agdedrin de et Wmain iy Mmatetial RANdRREoRtabYRY BPR Hinheatfignags 150 g of
starch. This was adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle
dough was shapee anschnolfeiddubtal ks preducaders| apeva avatte deliehaandgsatkicknaks aistantm. Here,
two outer-layer noodle belts were formed. [0064] One inner-layer noodle belt having a thickness of 12 mm
and two outer-189eflapatEIsIakREFRYINg a thickness of 6 mm were stacked in order of the outer
layer, the inneref d the outer layer to form a three-layer noodle belt having a thickness of about 15
i The noodld B hal g FHIRACLa 8P 5o T8 Jemmesac b B et ol SHRe BYAUE Roling
machine and theghGanseeeiivedwaledashiles MR IR ARIRER thainaedisheihbaying a final
thickness of about 1.8 mm Here, a plurality of noodle belts each having a final thickness of about 1.8 mm
were formed. Eemlectitivitbeninioatie leéltomfas coihbiea sqharhibladss Kfoelfoaidtisipoblhd@godlito obtain raw
noodle strings. [0065] Effects were verified, which were obtained by changing the number of heat
treatments with"BEepaittieathie laarded fiperaeiieh Y rastyid e iy RSy Rt As it b atbHS & HAR.,
Specifically, firstli1 ethe ngl%gﬂ%vs r((ghg d%ugetrheatedegteagy treatment.once) were parlﬁé)at%eed suc?sttrgat the

superheated steamnI9|8V|ng aetempega Ure of abouf 170¢ %v”hé’X the's préer 'Séséited Steant contacts the

surfaces of the RpAiR SRS WASSBIANEhER NS, ravRaedIR sERURIRh 3R s as abswiIOgRkMoreover, the
noodles (the superheated steam treatment once and the saturated steam treatment once) were prepared
such that the sujspeoitesdted thieaoodlasasprhyedtoethearavadeqoatdysterstinied, dine weredlegsivihgs were
immediately taken out from the steam chamber, the moisture was supplied to the noodle strings by

immersing the $8BEECBLAWEICH tAEespR kIt vater Bt HSobYHERI98r Al RRGSIRRIBINEHBAR ddle strings
were steamed %6‘8@"9’té‘e‘?métfé%%%ﬁﬂe%%%&‘eé‘% Ra% f %Ehr?ét%ﬁgé:e;’e{‘a%ﬁyﬁ‘é tr}SEoE@ﬁxﬂ‘t%S%'&smféE‘ee
superheated steam treatment twice) were prepared such that after the above moisture supply, the
superheated steaiphbyiied 23R TdRaRIMHC 6RO R Whendhe sy pRIBeAipH PIRAdHoPRasts the
noodle strings was again sprayed to the noodle strings for 30 seconds instead of the saturated steam.
[0067] Furthermerenditatediottid s BE sepaehahtt thsteenes tneatmenteatmestitineds) Wakre prepaved such that
after the superheated steam was sprayed to the noodle strings twice, the noodle strings were immediately
taken out from tHe '€ chamber, the moisture was supplied to the noodle strings by immersing the
noodle strings iE{)H%% Z%a%%té/vater at about 60C for 15 seconds, and the superheated steam having a
temperature o oul

Thickness of reconstituted noodle

1.6 1.8 2.0 2.2 2.4
(mm)
Two-layer (Sample 2) Good + Best Best | Good - NG
Three-layer (Sample 1) Good + | Good+ | Best Best Good -

Four-layer (Sample 3) Good + | Good + | Best Best Good -




23 170C when the superheated steam contacts the noodle strings was again sprayed to the noodle
strings for 30 seconds. [0068] Each of these four types of noodles was immersed in a seasoning liquid to
which 3% of salt and a small amount of monosodium glutamate were added. Then, the noodle strings
were cut, and 140 g of the noodles as one meal were#lled in the retainer having a capacity of 380 ml.
The noodles were fried in the palm oil at about 150C for two minutes and fifteen seconds to be dried. The
instant fried noodles produced as above were cooled and stored as the instant noodles obtained by
changing the number of superheated steam treatments. The four types of instant fried noodles were
respectively pu{doat)roh upoadanicvats, tha et 406 ofl Tiblhoijng ivatassvssfok reddi eatiynfttee
containers. Each container was covered with a lid and left for exactly four minutes. Then, the thickness

(five portions) ofNfRe-kRyEHIRURHBEYIRdBen ersIA. TACEURIIHORIEhE FEUF GRES 1990 BWEs each

the toxtares i SC0ST OO SHE GARUHa 167 Lt o 1 R LA R R A FE e shows the.

results. 24 [0063],ifghlenIERDEMBIAANCRMMER Shle to be eaten by pouring the boiling water
and leaving the noodles for five minutes. There were no big difference between the
four-layer noodle strings and the three-layer noodle strings, but a part of the four-layer
noodle strings were slightly softer than the three-layer noodle strings.
[0062] Experimental Example 3 (Experiment regarding the number of superheated
steam treatments)

400 ml of kneading water in which 20 g of salt, 1 g of polymer phosphate, and 3

g of brine water were dissolved was added to 1 kg of main raw material powder
containing 850 g of wheat flour and 150 g of starch. This was adequately kneaded with
the mixer to obtain a noodle dough. The obtained noodle dough was shaped to form a
noodle belt having a thickness of 12 mm. This was used as the inner-layer noodle belt.
[0063] Next, 400 ml of kneading water in which 20 g of salt, 1 g of polymer phosphate,
and 3 g of brine water were dissolved was added to 1 kg of main raw material powder
containing 850 g of wheat flour and 150 g of starch. This was adequately kneaded with
the mixer to obtain a noodle dough. The obtained noodle dough was shaped and rolled
out to form an outer-layer noodle belt having a thickness of 6 mm. Here, two
outer-layer noodle belts were formed.
[0064] One inner-layer noodle belt having a thickness of 12 mm and two outer-layer
noodle belts each having a thickness of 6 mm were stacked in order of the outer layer, the
inner layer, and the outer layer to form a three-layer noodle belt having a thickness of
about 15 mm. The noodle belt having a thickness of about 15 mm was strongly rolled

out once by the rolling machine and then consecutively rolled out three more times to



Three layers - Superheated steam - Fry 1 The noodles were not reconstituted and hard. Three layers -
Superheated steam - Water - Saturated steam - Fry 4 The noodles were hard but reconstituted.
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form the noodle belt having a final thickness of about 1.8 mm. Here, a plurality of
noodle belts each having a final thickness of about 1.8 mm were formed. Each of these
noodle belts was cut by a square blade No. 16 cutting blade roll to obtain raw noodle
strings.

[0065] Effects were verified, which were obtained by changing the number of heat
treatments with respect to the three-layer raw noodle strings by using the superheated
steam. Specifically, first, the noodles (the superheated steam treatment once) were
prepared such that the superheated steam having a temperature of about 170°C when the
superheated steam contacts the surfaces of the noodle strings was sprayed to the raw
noodle strings for 30 seconds.

[0066] Moreover, the noodles (the superheated steam treatment once and the saturated
steam treatment once) were prepared such that the superheated steam was sprayed to the
raw noodle strings once, the noodle strings were immediately taken out from the steam
chamber, the moisture was supplied to the noodle strings by immersing the noodle strings
in the 2% salt water at about 60°C for 15 seconds, and the noodle strings were steamed
by using the saturated steam at 100°C for 30 seconds. Further, the noodles (the
superheated steam treatment twice) were prepared such that after the above moisture
supply, the superheated steam having a temperature of about 170°C when the
superheated steam contacts the noodle strings was again sprayed to the noodle strings for
30 seconds instead of the saturated steam.

[0067] Furthermore, the noodles (the superheated steam treatment three times) were
prepared such that after the superheated steam was sprayed to the noodle strings twice,
the noodle strings were immediately taken out from the steam chamber, the moisture was
supplied to the noodle strings by immersing the noodle strings in the 2% salt water at

about 60°C for 15 seconds, and the superheated steam having a temperature of about



Three layers - Superheated steam - Water - Superheated steam - Fry 4 The noodles were hard but
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170°C when the superheated steam contacts the noodle strings was again sprayed to the
noodle strings for 30 seconds.

[0068] Each of these four types of noodles was immersed in a seasoning liquid to which
3% of salt and a small amount of monosodium glutamate were added. Then, the noodle
strings were cut, and 140 g of the noodles as one meal were filled in the retainer having a
capacity of 380 ml. The noodles were fried in the palm oil at about 150°C for two
minutes and fifteen seconds to be dried. The instant fried noodles produced as above
were cooled and stored as the instant noodles obtained by changing the number of
superheated steam treatments. The four types of instant fried noodles were respectively
put in styrol cup containers, and 400 ml of boiling water was poured to each of the
containers. Each container was covered with a lid and left for exactly four minutes.
Then, the thickness (five portions) of the reconstituted noodle was measured. In
addition, the four types of noodles each having a thickness of 2 mm were compared to
one another. Five panelists ate the noodles and evaluated the textures in accordance

with the criteria for evaluation in Experimental Example 1. Table 3 shows the results.



[0070] As shown in Table 3, by spraying the superheated steam to the raw noodles, supplying the
moisture to the noodle strings, and gelatinizing the noodle strings by using the saturated steam or the
superheated steam, even the thick noodle strings each having a thickness of 2 mm when the noodle
strings were reconstituted can be reconstituted and e&fen by pouring the boiling water and leaving the
noodle strings for five minutes. [0071] Example 2 (Including the heating by using the saturated steam)
430 ml of kneading water in which 20 g of salt and 5 g of phosphate (monophosphate : polymer
phosphate = 3 : 2) were dissolved was added to 1 kg of main raw material powder containing 750 g of
wheat flour and[@&8dp akslargh. This was adequately kneaded with the mixer to obtain a noodle dough.
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was used as tf
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[0070] As shown in Table 3, by spraying the superheated steam to the raw noodles,
supplying the moisture to the noodle strings, and gelatinizing the noodle strings by using
the saturated steam or the superheated steam, even the thick noodle strings each having a
thickness of 2 mm when the noodle strings were reconstituted can be reconstituted and
eaten by pouring the boiling water and leaving the noodle strings for five minutes.

[0071] Example 2 (Including the heating by using the saturated steam)

430 ml of kneading water in which 20 g of salt and 5 g of phosphate
(monophosphate : polymer phosphate = 3 : 2) were dissolved was added to 1 kg of main
raw material powder containing 750 g of wheat flour and 250 g of starch. This was
adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle
dough was shaped to form a noodle belt having a thickness of about 12 mm. This was

used as the inner-layer noodle belt.

[0072] Next, 430 ml of kneading water in which 20 g of salt and 5 g of phosphate

1 out four
nickness of

t by the



[0075] While the raw noodle strings were being conveyed by the net conveyor, the superheated steam
was sprayed to the noodle strings in the tunnel-shaped steam chamber. As the conditions of the
superheated steam, the steam flow rate was 160 kg/h, and the temperature monitored by the temperature
sensor disposed on the surface of the noodle string w&s about 140C. After the superheated steam was
sprayed to the noodle strings in the steam chamber for 30 seconds, the noodle strings were immediately
discharged to the outside, and the moisture was supplied to the noodle strings by immersing the noodle
strings in the 2% salt water at about 60C for 10 seconds. [0076] Next, the noodle strings were again
immediately co(veyeghusishiie: tpoigelespapghstears chiandedisot/tievas padoe ater kefefmalas sprayed
to the noodle strings at the steam flow rate of 160 kg/h and the temperature of about 140C for 30 26
seconds. FurthédMmtieatesioh RoeRigeriiattinaked dueraheahdeteand cibinsbel dawhhe Thiist@ge was

lied to the noodle stri i ing th le strings in a 2% luti bout 60C f
10 Socond Fu 0 He BRSO AL ert B o8 B by PR EKIUBYAE the noocle
strings were stepmafiel SRseceNdmin s pakihaRgd sikamahambsl whichyasiiedyyth the

saturated steam by spraying. As the conditions of the saturated steam, the steam flow rate was 240 kg/h,
and the temperatoderheltitareel foynibe deinpedaii e sensdaygisposedld beitthe surface of the noodle string
was about 100C. [0077] The noodles were immersed in the boiling chamber at 90C for five seconds and

next immersed {AGHE 6o HRE laxat 18PHHoL8E drtYig THiikRgEs okl eyt AR HWer8werlawtd 150 g of

the noodles as one Eé%wer filled in the retainer having a capacity of 380 ml. The noodles were fried in
IR BRI e BRI R

. 00 ch having a thic . were stac order, of t er layer
the palm oil at 588 f two minutes ried. Thus, the HStant RG50S o xamr}fe 2 were

produced. [007gleTiRReinRiARt HRORICSINRTRRHEITIRE SRERIHERY CROENSII: AR AP OhReleg yater was

poured to the container, and the container was covered with a lid and left for five minutes. Then, the
noodles were aaequagb/mmmxed and eaten by five expert panelists, and the panelists evaluated the
reconstitution property, the texture, and the like. As a result, the noodle strings were adequately

reconstituted. ARRGHyhTIHE FriBeifredthpREaRaIE WATRIPBO]Y ieladiPdhiek B SoHROBRBR RIS were
adequately recqpatijyied by olring e batingwiater ARtisaing the A alRge Y fiffginutes
[0079] Example rZléxamp% of Hot-aiF dhed noo esr}

was adjusted such that the thickness of the noodle string immediately after the

reconstitution becomes 2.0 mm. The noodle belt was cut by the square blade No. 9

cutting blade roll to obtain raw noodle strings.

[0075] While the raw noodle strings were being conveyed by the net conveyor, the

superheated steam was sprayed to the noodle strings in the tunnel-shaped steam chamber.

As the conditions of the superheated steam, the steam flow rate was 160 kg/h, and the

temperature monitored by the temperature sensor disposed on the surface of the noodle

string was about 140°C. After the superheated steam was sprayed to the noodle strings

in the steam chamber for 30 seconds, the noodle strings were immediately discharged to

the outside, and the moisture was supplied to the noodle strings by immersing the noodle

strings in the 2% salt water at about 60°C for 10 seconds.

[0076] Next, the noodle strings were again immediately conveyed into the

tunnel-shaped steam chamber, and the superheated steam was sprayed to the noodle

strings at the steam flow rate of 160 kg/h and the temperature of about 140°C for 30



430 ml of kneading water in which 20 g of salt and 5 g of phosphate (3 g of monophosphate and 2 g of
polymer phosphate) were dissolved was added to 1 kg of main raw material powder containing 750 g of
wheat flour and 250 g of starch. This was 27 adequately kneaded with the mixer to obtain a noodle
dough. The obtained noodle dough was shaped to forth a noodle belt having a thickness of about 12 mm.
[0080] Next, 430 ml of kneading water in which 20 g of salt and 5 g of phosphate (3 g of monophosphate
and 2 g of polymer phosphate) were dissolved was added to 1 kg of main raw material powder containing
750 g of wheat flour and 250 g of starch. This was adequately kneaded with the mixer to obtain a noodle
dough. The obtsivedtinooeletickougie wesikhstpiadstovéosnmikenand|érdreltiastinignacthiokeessdftiebout 4.3 mm
[0081] The former noodle belt having a thickness of about 12 mm was used as the inner-layer noodle belt,
and the latter nBEdEIEseWatingl BdHiR KRR S9ertlasEing BimssEngsdl 499 Stiieeddper A¥odle belt.

Three noodle belts were stacked gn one anqther in order of the outer layer, the inner layer, and the outer
layer to form a A8MBREAHOOAR AR A0 o 8 ARG r e SRR e By TS HeRined noodle
belt was Strongbérﬁql%r%yeal%%mw fiRllingt f&ﬂﬁi_é{tﬁ; MRXhoheconhiar-noetishaltigaggolled out
four more times by the rolling machiné. The final thickness of the noodle belt was adjusted such that the
thickness of thes¢emafigtittite cimeddlenstd 3ire chanese d véhinimyashid] evbwvitte the Hatvest et dtiyntivg square
blade No. 9 cutting blade roll to obtain raw noodle strings. [0083] While the raw noodle strings were being

conveyed by thePFitdnvAydRetrendiiiemeter) sSieEed\Eeaghripedeat ko WOBH avasr #fs ke the

tunnel-shaped steda{n c[hamber. As the cog%iti(%ﬂs of the §urperheate steam thﬁ steam flow, rate was 160
and the temperaiure monytored by the temperature sensor dis osgd an Hie sitace O hﬁ
kg/h, and the temperature"monitored by the temperature sensor disposed on the Surface of the noodle

string was abo%ﬂggt%%gpgbgup%b@te_d steam was s_prayed to the noodle_ strings for 30 s_econds in
the steam chamber the noodle strings were immediately discharged to the outside, and the moisture was
supplied to the [0aGd]le FTtiengsidgdmeneisingiied itotd|bostinggsamtiae 2 %0 salfov éiter setaimsutnd0C for 10
seconds. 28 next immersed in the loosening liquid for five seconds. Then, the noodle strings were

cut, and 150 g of the noodles as one meal were filled in the retainer having a capacity of

380 ml. The noodles were fried in the palm oil at about 150°C for two minutes to be

dried. Thus, the instant noodles of Example 2 were produced.

[0078] The instant noodles were put in the styrol cup container. 400 ml of boiling

water was poured to the container, and the container was covered with a lid and left for

five minutes. Then, the noodles were adequately mixed and eaten by five expert

panelists, and the panelists evaluated the reconstitution property, the texture, and the like.

As a result, the noodle strings were adequately reconstituted. Although the noodle

strings were thick, i.e., 2 mm in thickness, the noodle strings were adequately

reconstituted by pouring the boiling water and leaving the noodle strings for five

minutes.

[0079] Example 3 (Example of hot-air dried noodles)

430 ml of kneading water in which 20 g of salt and 5 g of phosphate (3 g of

monophosphate and 2 g of polymer phosphate) were dissolved was added to 1 kg of main

raw material powder containing 750 g of wheat flour and 250 g of starch. This was



[0084] Next, the noodle strings were again immediately conveyed into the tunnel-shaped steam chamber,
and the superheated steam was sprayed to the noodle strings for 30 seconds at the steam flow rate of
160 kg/h and the temperature of about 140C. Further, the noodle strings were taken out from the steam
chamber, and the moisture was supplied to the noodIé’strings by immersing the noodle strings in the 2%
aqueous solution at about 60C for 10 seconds. Then, the noodle strings were again immediately
conveyed into the tunnel-shaped steam chamber and the superheated steam was sprayed to the noodle
strings at the steam flow rate of 160 kg/h and the temperature of about 140C. Thus, the gelatinization was
performed. [008GEduaeeoRAbasedemttimnaensieer inothuethiot svatetandoad0C fer ddaseebndsddnd next
immersed in the loosening liquid for five seconds. Then, the noodle strings were cut, and 150 g of the
noodles as oned@iEhl WasrENARed thiehe aotantide Bellmyiatapdeiiest Aol et tPHBMoodle strings were dried

by a hot air dri 00C f ' ith ind. 3 m/min. Hot-air dried dl duced
atove were codPHind B 2oL L RIS COTel T et e BB GBaS e RSO s were put
in the styrol cupeARiAIRRE.AXREREBPUgAIVAIEF HRSARIEAGR IR GRRIAIDG odidh aescagtainer was

covered with a lid and left for five minutes. Then, the noodles were adequately mixed and eaten by five
expert panelistspanddhvenmaaddispe wial wateditie) resH g siftwticsatpilope ey ¢ texdtisggreind thieidike. As a
result, the noodles were adequately reconstituted. It was clear that the effect of the improvement of the

reconstitution pY&iSetdgasRttly Kotadrdamiee thedurss 19 abiihaacpibBdouskamphe ahtessriynestiethe

superheated st%gm angstlgllg sa&%afted steam 430.ml o E«E(eadin Wat?r ig rWrWCh 20gofsaltand 5 g

of phosphate (molljﬂ%hpWosphaé)tee : po?&%%r”.% ogp ezlattre]ay%g:az Were aigsd \%d4 was added to 1 kg of main

raw material popygg1icoriaifingdef YR sHRS BACRAIAYT LRARRAI A MBIENTHID WAS L3Rdeqwately

kneaded with the mixer to obtain a noodle dough. The obtained noodle dough was shaped to form a
noodle belt havingea ldyekmesiedicdihand 6 erattéd @mdie/behtdediedetts okerss fafrabedt drRinusadasas the
inner-layer noodle belts. [0088] Next, 430 ml of kneading water in which 20 g of salt and 5 g of phosphate
(monophosphat&8dotisetyitidapeianacdls belf.\vdiesisd@oiiePeliavsrrigiactsd Ky BeARRNAN material

powder containing 750 @ of wheat flour and 250 g of starch. Thig was adequately kneaded with the mixer
Dbt o nacdlger Sh e pHOR o AN IR &0 SR BB A0S S o Sl

thickness of abgpif §4y HerRKkhYE BPasiatelts yware formed and used as the outer-layer noodle belts.
[0089] First, two inner-layer noodle belts were combined and then sandwiched between the outer-layer

noodle belts. THOR3Z fdAlmidaperbaoem boredermbdie b eitonglingl kdnokness mf gibeoatli machires produced
by stacking the noodle belts in order of the outer layer, the inner layer, the inner layer, and the outer layer.
Next, the combined noodle belt was rolled out four more times by the rolling machine.
The final thickness of the noodle belt was adjusted such that the thickness of the
reconstituted noodle string becomes 1.9 mm. This noodle belt was cut by the square
blade No. 9 cutting blade roll to obtain raw noodle strings.
[0083] While the raw noodle strings were being conveyed by the net conveyor, the
superheated steam was sprayed to the noodle strings in the tunnel-shaped steam chamber.
As the conditions of the superheated steam, the steam flow rate was 160 kg/h, and the
temperature monitored by the temperature sensor disposed on the surface of the noodle
string was about 140°C. After the superheated steam was sprayed to the noodle strings
for 30 seconds in the steam chamber, the noodle strings were immediately discharged to

the outside, and the moisture was supplied to the noodle strings by immersing the noodle

strings in the 2% salt water at about 60°C for 10 seconds.



[0090] This combined noodle belt was strongly rolled out by the rolling machine and then consecutively
rolled out four more times. The final thickness of the noodle belt after the rolling was adjusted such that
the thickness of the noodle string immediately after the reconstitution becomes 2.0 mm. This noodle belt
was cut by the square blade No. 9 cutting blade roll tddbtain raw noodle strings. [0091] While the raw
noodle strings were being conveyed by the net conveyor, the superheated steam was sprayed to the
noodle strings in the tunnel-shaped steam chamber which was filled with the saturated steam by spraying.
The steam flow rate of the total of the superheated steam and the saturated steam was 160 kg/h, and the
temperature mqog@spdNxthetite mperdieiretsmgsondispospthontimcgiatdge afriheyebotlie stiieg was about
140C. After the superheated steam was sprayed to the noodle strings for 30 seconds in the steam
chamber whichtW$isapedithiare shambesdastbain, trerGagrt stamiRgssiaredninigidreddlgischarged to

the outside, and the moi lied to t le styi ' ing th trings in th
256 sl wator ot ADBLTGOR, 5 0 AL RS TIDABTNAL, thd FoRE OGS GRS A4ih P iibitely
conveyed into thegignanghaped stesm CRAMBS AR R SHRERRAIRY SteamassaPraxade the noodle

strings at the steam flow rate of 160 kg/h and the temperature of about 140C for 30 seconds without
supplying the satoiates \steauppdidhedank nbodibatritige by ddlaestimgthsvesediaksringgtifrom te steam
chamber, and the moisture was supplied to the noodle strings by immersing the noodle strings in the 2%
aqueous soluticiteeHpSaEIoT 3RReIEE83RS! HiharGONMRile Thenn driROSEHmM B IREsravei§aagaeing

conveyed by the net conyveyor, the noodle strin ere,steamed only b saturated steam for 30
cecontls in e (T8 QR U S AR Dt A TP e B Wprayin, s

the conditions gfiibersafedatethsirime KR RIS Al IAta AR AR HB0W@RGAReHE PRGERIHIR Mmonitored

by the temperature sensor disposed on the surface of the noodle string was about 100C. [0093] The
noodles were innfremsed4docthe balisighehgetatieizati @OWatopdif@rmed.onds and next immersed in the
loosening liquid for five seconds. The noodle strings were cut, and 150 g of the noodles as one meal were

filled in the retalAe#HaviRg BOEEISA NS &iBBE EHI ThERAGE 3SR P ChipAMmIesPRAsasBut 150C for

two minutes (o e ficd s, e instant naprles,of Fxamplo & wergpropliceds (0034 Thg instant
noodles were put’in the styrol cup container. m oiling water was poured to the Container, and the

container was cQyeird Wity afithengd@lsfas e mauiRe fiheniihrneasesnaaig adaghaiplyrmixed and
eaten by five expert panelists, and the panelists evaluated the reconstitution property, the texture, and the
like. As a result48hemootle staulewas gaequeadabd iee armstititebtieAHhDATIT the 3D odiesesweith 81

wind speed of 3 m/min. Hot-air dried noodles produced as above were cooled and

stored as the instant noodles of Example 3.

[0086] The instant noodles were put in the styrol cup container. 400 ml of boiling

water was poured to the container, and the container was covered with a lid and left for

five minutes. Then, the noodles were adequately mixed and eaten by five expert

panelists, and the panelists evaluated the reconstitution property, the texture, and the like.

As a result, the noodles were adequately reconstituted. It was clear that the effect of the

improvement of the reconstitution property of the hot-air dried noodles is obtained.

[0087] Example 4 (Using both the superheated steam and the saturated steam)

430 ml of kneading water in which 20 g of salt and 5 g of phosphate

(monophosphate : polymer phosphate = 3 : 2) were dissolved was added to 1 kg of main

raw material powder containing 750 g of wheat flour and 250 g of starch. This was



thick, that is, 2 mm in thickness, the noodles were adequately reconstituted by pouring the boiling water
and leaving the noodles for five minutes. 32 CLAIMS [1] A method for producing instant noodles,
comprising the steps of: making raw noodle strings each having a multilayer structure including three
or more layers; spraying superheated steam to the ra#? noodle strings; gelatinizing the noodle strings to
which the superheated steam has been sprayed; and drying the noodle strings which have been
gelatinized.

adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle
dough was shaped to form a noodle belt having a thickness of about 6 mm. Here, two
noodle belts were formed and used as the inner-layer noodle belts.

[0088] Next, 430 ml of kneading water in which 20 g of salt and 5 g of phosphate
(monophosphate : polymer phosphate = 3 : 2) were dissolved was added to 1 kg of main
raw material powder containing 750 g of wheat flour and 250 g of starch. This was
adequately kneaded with the mixer to obtain a noodle dough. The obtained noodle
dough was shaped to form a noodle belt having a thickness of about 6 mm. Here, two
noodle belts were formed and used as the outer-layer noodle belts.

[0089] First, two inner-layer noodle belts were combined and then sandwiched between
the outer-layer noodle belts. Thus, a four-layer combined noodle belt having a
thickness of about 15 mm was produced by stacking the noodle belts in order of the outer
layer, the inner layer, the inner layer, and the outer layer.

[0090] This combined noodle belt was strongly rolled out by the rolling machine and
then consecutively rolled out four more times. The final thickness of the noodle belt
after the rolling was adjusted such that the thickness of the noodle string immediately
after the reconstitution becomes 2.0 mm. This noodle belt was cut by the square blade
No. 9 cutting blade roll to obtain raw noodle strings.

[0091] While the raw noodle strings were being conveyed by the net conveyor, the
superheated steam was sprayed to the noodle strings in the tunnel-shaped steam chamber
which was filled with the saturated steam by spraying. The steam flow rate of the total
of the superheated steam and the saturated steam was 160 kg/h, and the temperature
monitored by the temperature sensor disposed on the surface of the noodle string was
about 140°C. After the superheated steam was sprayed to the noodle strings for 30

seconds in the steam chamber which was filled with the saturated steam, the noodle



[2] The method according to claim 1, wherein the gelatinizing step includes a treatment in which moisture
in liquid form is supplied to the noodle strings to which the superheated steam has been sprayed, and the
noodle strings are further heated by using the superheated steam and/or saturated steam. 131A method
for producing instant noodles, comprising the steps of? (a) adding kneading water to noodle raw
material powder, such as wheat flour, kneading this mixture to prepare a noodle dough, and rolling out the
noodle dough to form a noodle belt; (b) stacking and rolling out three or more noodle belts, each
formed by the step (a), to combine these noodle belts into one noodle belt having a multilayer structure;
(c) further rollingtranstiereamivisuiatalp éenbejé dfd e mutitry ané thectuwtarsdweisttingp tize tothbined noodle

belt to obtain raw noodle strings; (d-1) spraying superheated steam to the raw noodle strings;

(d-2) gelatinizingPgtéersydtne itrinRretsivgHiehnerd e Age dicbestémpl hwatpeairBphORY: Bidl333 (e) drying

the noodle strin%scalxgisgh have been gelatinized.
[0092] Next, the noodle strings were again immediately conveyed into the
tunnel-shaped steam chamber, and the superheated steam was sprayed to the noodle
strings at the steam flow rate of 160 kg/h and the temperature of about 140°C for 30
seconds without supplying the saturated steam to the tank. Further, the noodle strings
were taken out from the steam chamber, and the moisture was supplied to the noodle
strings by immersing the noodle strings in the 2% aqueous solution at about 60°C for 10
seconds. Finally, while the noodle strings were again being conveyed by the net
conveyor, the noodle strings were steamed only by the saturated steam for 30 seconds in
the tunnel-shaped steam chamber which was filled with the saturated steam by spraying.
As the conditions of the saturated steam, the steam flow rate was 240 kg/h, and the
temperature monitored by the temperature sensor disposed on the surface of the noodle
string was about 100°C.
[0093] The noodles were immersed in the boiling chamber at 90°C for five seconds and
next immersed in the loosening liquid for five seconds. The noodle strings were cut,
and 150 g of the noodles as one meal were filled in the retainer having a capacity of 380
ml. The noodles were fried in the palm oil at about 150°C for two minutes to be dried.
Thus, the instant noodles of Example 4 were produced.
[0094] The instant noodles were put in the styrol cup container. 400 ml of boiling
water was poured to the container, and the container was covered with a lid and left for
five minutes. Then, the noodles were adequately mixed and eaten by five expert
panelists, and the panelists evaluated the reconstitution property, the texture, and the like.

As a result, the noodle string was adequately reconstituted. Although the noodles were



[4]The method according to claim 3, wherein the gelatinizing step in the step (d-2) includes a treatment in
which moisture in liquid form is supplied to the noodle strings, to which the superheated steam has been
sprayed in the step (d-1), to increase a water content of the noodle strings, and the noodle strings are
further heated by using the superheated steam and/oPsaturated steam. 151 The method according to
claim 4, wherein in the step (d-2), the treatment in which the moisture in liquid form is supplied to the
noodle strings to increase the water content of the noodle strings and the noodle strings are further
heated by using the superheated steam and/or the saturated steam is carried out twice or more. [6]The
method accordithick) thay ion2 ohckainhicBnss thieheredhthesspralgngefthecsug@thentsdpsigay in the step
(d-1) is performed in a saturated steam atmosphere. 17IThe method according to any one of claims 3 to
6, wherein in thihsReplig- water ang kaviperaanecsientostivernivutes] steam to which surfaces of the noodle
strings are exposed is 125 to 220C, and a time for spraying the superheated steam to the noodle strings
is 5 to 50 seconds.



181Instant noodles produced by the method according to any one of claims 1 to 7, wherein the instant
noodles are reconstituted by pouring of boiling water and eaten after
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CLAIMS
[1] A method for producing instant noodles, comprising the steps of:
making raw noodle strings each having a multilayer structure including three or
more layers;
spraying superheated steam to the raw noodle strings;
gelatinizing the noodle strings to which the superheated steam has been sprayed;
and

drying the noodle strings which have been gelatinized.

[2] The method according to claim 1, wherein the gelatinizing step includes a
treatment in which moisture in liquid form is supplied to the noodle strings to which the
superheated steam has been sprayed, and the noodle strings are further heated by using

the superheated steam and/or saturated steam.

[3] A method for producing instant noodles, comprising the steps of:

(a) adding kneading water to noodle raw material powder, such as wheat flour,
kneading this mixture to prepare a noodle dough, and rolling out the noodle dough to
form a noodle belt;

(b) stacking and rolling out three or more noodle belts, each formed by the step
(a), to combine these noodle belts into one noodle belt having a multilayer structure;

(c) further rolling out the combined noodle belt of the multilayer structure and
cutting the combined noodle belt to obtain raw noodle strings;

(d-1) spraying superheated steam to the raw noodle strings;

(d-2) gelatinizing the noodle strings to which the superheated steam has been

sprayed; and
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(e) drying the noodle strings which have been gelatinized.

[4] The method according to claim 3, wherein the gelatinizing step in the step (d-2)
includes a treatment in which moisture in liquid form is supplied to the noodle strings, to
which the superheated steam has been sprayed in the step (d-1), to increase a water
content of the noodle strings, and the noodle strings are further heated by using the

superheated steam and/or saturated steam.

[5] The method according to claim 4, wherein in the step (d-2), the treatment in
which the moisture in liquid form is supplied to the noodle strings to increase the water
content of the noodle strings and the noodle strings are further heated by using the

superheated steam and/or the saturated steam is carried out twice or more.

[6] The method according to any one of claims 3 to 5, wherein the spraying of the

superheated steam in the step (d-1) is performed in a saturated steam atmosphere.

[7] The method according to any one of claims 3 to 6, wherein in the step (d-1),

a temperature of the superheated steam to which surfaces of the noodle strings
are exposed is 125 to 220°C, and

a time for spraying the superheated steam to the noodle strings is 5 to 50

seconds.

[8] Instant noodles produced by the method according to any one of claims 1 to 7,
wherein the instant noodles are reconstituted by pouring of boiling water and eaten after

the reconstitution.



