DESCRIPTION METHOD FOR PRODUCING INSTANT NOODLES DRIED BY HOT AIR
STREAM AT HIGH TEMPERATURE TECHNICA.I., FIELD [00011 The present invention
relates to a method for producing instant noodles b)l drying under a high-temperature hot air
stream, and relates specifically to a method for producing instant noodles by drying under a
high-temperature hot air stream that yields npgrijeR yphigbNpave a taste and texture similar to
fried noodles and yet have a low caloric value. BACKGROUND ART [00021

Representative examples of currently known instant noodles include instant deep-fried
noodles obteiREH BYUSDTRY BRADLITING kS TAE N @@ [atis i RIBIDOR th el IV APOSER EAM
strands, and subsequently deep-frying d&t}e]gﬁﬁlﬁiqjgsﬁﬁ%dﬁggaands (instant hied noodles),
and hot air dried noodles ebtained by drying the gelatini le strands in a hot air stream
(instant non-fried noodles). Because of the deep-hying production method, instant fried
noodles have gy Apokeighiaste and a favorable texture. However, because of the
production method, the oil and fat content of the noodle strands is high, meaning they suffer
from a highP€4idric count. [0003]  In contrast, the above-mentioned instant non-fried

noodles are not pragired sina.a deceriving meiod ARAIEIRIe R A andday content of

the noodle strands is low. Accordingly, they have a low caloric va {taste retiniacent

of raw nodtige ARiEh (SRS e Reirair s BIsIdHe et Rogralivdhsishaawtheh drapoteciig
the aboveimeniionedlR g nredlesiNhishcan Semstimes et iin %&1&15‘%%%18
X

feeling. Furm, blocks of conyentional instant non-fried noodles tend to exhibit mlnlma%ibulk,
with a smaTVHIPYRG JAHRTAdBIYER SRR NG TR iAGAMHESABE R B o6 cde Wikl yaands to

be problematic. As a result, these instant non-fried noodles tend to be prone to drying

irregularitigs, &?:{Rﬁb s it difficult to achieve rapid and uniform rehydration when preparing
the noodltags??od;‘gea ing, ag)dp?‘tg ults in inferior texture. [00041 2 In light of the above

circumstaf¥¥¥ Imuch investigation has been conducted into methods for producing instant
non-fried noodle | taste,and.texture similar to fried noodles.but have a low
caloric count. JP%Xy?%%git\{%(%g%g&lgoocfucn%rerﬁ??ll)y(%% o%é%sgmrlrt}e Ooée(s)fl%'céﬁ ?iﬁﬁtﬁﬂtgﬁﬁﬂ'e
oil that haisdér ¢legedtamtdHenisoweteimenivindik et dhefscirfagelafithetiaosiehstrands,
either befgre ApdierAlerRISARIRRIME LSS e 1830k 0d then subjecting the
noodle strands to a drying treatm%nt using%gupg}lﬁ\%\gitlg%%%%%@#gﬂ?gﬁﬁ%%s%%%anE rigl%et‘gtes
that the niSRidgdeddibeiribicd avasies ehtaisesdic doring hegslenoaetisdodiostiosdhat a

have a tagia anddextiensimialole fHed RRees. BRAYE! baye ﬂé&y\!ﬁ‘\ﬂ? iﬁ%ﬂ%ﬁo'ﬁ'%ﬁl\&{,’ in

the methad disclélsed ina‘gﬁ above-mentioned Patent Document 1, a preliminary step o
heating tHBSEHIbE S 184 KighrisADEAIe §Fh 5510 208 () vanePiR dprbeslingomevsl hrestibe

pertlimediitiargesdactchieetadried aaagie fike flaver oand issefote sentioling theqitis
complicatt%cg. Fl‘f&gﬁf in th('klst pe of method in which the oil and fat content is lowered simply
[ ible

by adhering e Pohd c?l!l‘?féccgoblf’{he noodle strands, the fried noodle-like taste and
texture telif93d be inadequate.

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

when preparing the noodles for eating, and results in inferior texture.
[0004]



10005] Furthermore, JP 09-51773 A (Patent Document 2) discloses a method for
producing instant dried noodles that comprises performing a preliminary drying of steamed
noodles in a hot air stream having a stream speed &f 20 to 40 nv's and a temperature of 100
to 120C in order to reduce the water content of the noodles to 15 to 32%, and subsequently

swelling and drying thanselininesiy drieshsiearnedneadies 2ok AL StRamNaYiNg@n o
stream speed ofglso to 35 mis and a temperature of 100 to 120C. The Patent Document 2

discloses tHSHHRESHRSRERFHELE IBYaY BovtErd BRadisrvHst i drstrstadt regeainilar tan

be rehydrafieedinashertuneriod aldimearnit exbitit exoslerd sexdumeattawr\emihe oRigeiREs
the metho% (Izlrils&lo e ilaathe aboveagﬁqntigﬁ%gad |’ﬁ%at nt Document 2 was the production of
noodles having & tasté O RCE IR by PrsgdisatedridHbetr cerleddn atvanrciache

instant norsyfriecendobitesowdls motats,alijpat biftre indantifer R IR ARTRQEWMMENTBodle

PATENT 0006] Patent Docyment |: JP 03-72854 A Patent Document 2: JP
09-51773%9%’?%%‘%%&E‘%ﬁﬁ%&ﬂ%kﬁ?&%%fﬁ@%ﬁﬁ@ﬁ%%&ﬂ%%@
[0007] _srmré’be;ﬁqmmmmam b&at@dh_ewpedmﬁ@”rﬂmtﬂie@bw_eecémbmﬁaeCes, and
has an obisekALAIAVYRGMIRAAATRIRALTIRG IRt AgedieR oY dy N nder:a
high-temperature hot air stream that ylads noodies which have a moreish taste andet%xture

similar to fRRfikSoddsyahbryerHavecalisio taleric Raweydn bahiculethahditsiestdintibeprosent
invention igtQdRspvice.aAreshoshienrc ?Qﬁ%iﬂ%@%ﬁ%"@ﬂl@%ﬁt% ‘?f%?@@ikil@%?f {  high

high-temperature hot air stream, which, despite using hot air drying, is able to achieve a

significant FERFERBIE R tHEGiheLimanddlen srsvingrieail anshberoerounrd Blouksr tand yet

yields noo@uafevaucﬁai&wne@imneemmmuﬁﬂmw@feteom&m@d{@%aﬁ&fé&iﬁéﬂeé%an(irunher
uniform refgg]gtion cl%aractegstics a%jéEave a low caloric value. MEANS FOR SOLUTION "’

OF THE PROBLIERTS 6087 Gohehmk{ tatelFdosried siwlnrmehsiatia
present invéiblioniLmcdecokfintenbilie iovaitigatian ahperuclicntechpities-iar duiaddnstagt
noodles. Ipoit'[gl%a%e 1ilr5 entors investigated a method that comprised adhering an edible oil to
the surface of raw noodié strands obtained by normal methods, subsequently steaming the
noodles td $Hetuce steamed noodles, and then packing the noodles in a retainer and blowing
a predetermined Rjgi- er , d)ighss hot-air stream onto the retainer fram above
and below the re_taine? to dry %Ssév}emfggﬁ%&n?ﬂ%afgg?@géﬁg% & ﬁ1aer{lr?\t/?é%{§% found that
although PO &s&aRNgHHY drifAgeidise Hebammplitis persocapap et prodagintyyiog dfied
noodles thaliad AUt IROAIE ke Iexniewe PLdHEt AR Pl e B salisigion. Further,

compared with conventional fried noodles, the 0|(Iiy taste and roasted sensation of the dried
noodles téﬁg@gqgl%qﬁé%&hég&°c in order to reduce the water content of the noodles to 15 to

32%, and subsequently swelling and drying the preliminarily dried steamed noodles in a

m

hot air stream having a stream speed of 10 to 35 m/s and a temperature of 100 to 120°C.
The Patent Document 2 discloses that the method described above enables the production
of instant noodles that can be rehydrated in a short period of time and exhibit excellent
texture. However, the object of the method disclosed in the above-mentioned Patent
Document 2 was the production of noodles having a taste and texture similar to fried
noodles, and the production of low-calorie instant non-fried noodles was not an object of

the invention.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

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



[0009] It is thought that this lack of a fried noodle-like oily taste is because although
adhering the edible oil to the raw noodle strands yield a certain level of flavor, this flavor
cannot be detected within the interior of the noodle &trands. Further, in terms of texture, if the
amount of adhered oil on the surface of the noodle strands is increased in order to enhance
the fried noodle-like taste, then the noodle strands tend to become sticky following steaming,
and the penetration of the hot air stream through the noodles 4 deteriorates, meaning the
swelling oﬁﬁ%%ﬁ%%%%\éﬁ%ﬁlgmform, increasing the chance of drying irregularities

and yielding noodieBREMSI EMENY IO ogked, Witk ditfeof the texture associated with fried
noodles, a(t%@cordingly, a favorable result was not obtained. [0010] Accordingly, the
inventors present invention continued their investigations, and discovered that, rather
than using a metHte prasticinaanedible:obevasenekelydahieredod laebave Raediassirrag s paior

to the drying_process using a high-temperature, high-speed hat air siream, by employinn a
method in R ColeHTIETS e A heddar oty ‘%%?8%i8?ﬂ§f?ﬁ WH gt et
strands wéeampehjactdh taiswetimg thatikldegasing thiedichaie streamisthassynedgistiareffect

f [ | le st [ lling f
i the R S e A e B A sl

. s e e desired object to be achiev ermore,
conductindipras igeans esisteoraetrivgs ardthedco radodneip thimgatd o vdlisebyfdhengrisdlinstant

noodles, th%ﬁlif&ﬂ%@i@%\f%qtm%r%ahﬁmpaégg{mmg%Waﬁ}a&rrg%?rg?ﬁeﬁﬂéga%ﬁ%wathe

caloric value, but also yields the unexpected effect of dramatically improving the drying

efficiency. SYERRTisARS drinsUieRtBNG A8ViRs s a8 bh THE Lawi th thedecdiec soedied lasks retates

to the aspestydeacithadacioneh @9} rasidafitstasnect ol thaprasenbinventionisiatesdo a
method f%oducing [ st%?ﬁ'; noodles dried by a hi)gg-temperature_ hot air stream, wherein the

method cAffpREEETTHE HRy slaagacteristies snd ks dUOHE @ Héo i Sand from a noodle

dough prepared by adding an edible oil to a noodle dough material including a raw material

flour, and then p ' dd)egi and: step (b) adhering an
edible oil to the r@%&?ﬁ@ﬁfrgﬁ&, {éﬁtﬂéﬁ %%Erﬁﬁgkgﬁg@éi noodle strands to produce
steamed 1i00eRés, step (c) tbrming a noodle block by packing a predetermined amount of

the steamed nooglles | retajner. and te swelling and,drying the noodle block by
blowing a hot air streggﬁt?é)?a zf?flégr}l’%%i}g;%%vgf()l%Sg’t(tg) ?Lgaléng%%soorﬂél %\éf)egﬁan e “§8’Pn above
and beloviterteekineenatisesmeastisyvad6p8olinison tZohnilgufor fet gaeidiheth 8t todBleninutes.

o) A T e R
surface of raw noodle strands obtained by normal methods, subsequently steaming the
noodles to produce steamed noodles, and then packing the noodles in a retainer and
blowing a predetermined high-temperature, high-speed hot air stream onto the retainer
from above and below the retainer to dry and swell the block noodles. As a result, the
inventors found that although the swelling and drying of the noodle block was capable of
producing non-fried noodles that had a fried noodle-like texture, the product was not
entirely satisfactory. Further, compared with conventional fried noodles, the oily taste and
roasted sensation of the dried noodles tended to be inadequate.

[0009]

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

enhance the fried noodle-like taste, then the noodle strands tend to become sticky

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



S the raw material flour. Further, the amount of edible oil adhered to the raw noodle strands is
preferably within a range from Ito 8% by weight based on the total weight of the raw material
flour. By ensuring that the amount of edible oil addetl to and adhered to the noodles satisfy
these respective ranges, a taste and texture that are similar to tried noodles can be achieved.

FurthermOEﬂatéhi@ﬁt@é?&HéﬁrﬁﬁgTﬂmts%éﬂﬁge?ﬁl@ &!9@!@9B@mgs%mwsm%&gamg}rgés

preferably not more than 6%. [0013] urther, another aspect of the present inventio

relates to tHEABEROE HHaRsIE Fer Bradticing eldinenosdies bttty dishih wwqmiredurathuittie

stream, wheff¢tia thewabavermestiogdFRiaingydias adanetmdishaps Buwhish HReuPWaE not
opening is lar er&an the upper opening. [0014] Yet another aspect of the present
invention rgﬁat?é%e the above method for producing instant noodles dried by a
high-tempgéf&XLiE. hot air stream, wherein a resistant starch is added as one component of the

raw material flour,,[001 Further, yet anqther aspect of the present invention relates to
N T SR RS i R SR R i e

the above method %or proélfc’fing instant noo
wherein theed distioecabdvieah oalier bizandiss ane fonatiael] thevinrdeanedibée: bandssaredamitateddo
produce a - ing,an,outer layer/inner layger/oyter layer structure, r
noodle strﬁé@?ﬁ%%% {%?rge&e- g%%’#q sgtlsrltlj%%}}?ed r@%&ﬁ%%eéﬂé‘%‘t‘i‘ p?)r/‘g{%%(?&‘ ﬁ%}:zﬁ%eé %‘ﬁ%’éﬂg r
noodle hah@! alidterasistanmpianihds ankibdddntvdivinen kaljele [00%6} also EdideA pptication is
based upog Aada¢'aims the-hensfis RriRINE QUL GO 2908:290227,
which was filed on November 12, gg%lg %%qt}?uﬁeg gﬁnﬂg{g gﬁ:gaalr?t(g%%ét}ﬁeg ??ggé{r}i%"ﬁép‘i?é‘é%c%r’f and

the entire 88hiNTE &tn i FGIcapistis afistrEnrumpsioesss e froby thefevehice OE HREBCTE:
OF THE |NN§MJ§QN)E@Mn% sWGAINGIQANEIESRAG MV ERRM, BY,BRdIHG e&&%&%ﬁyﬁo
ro e

the raw materia , also adhering an edible oil to the raw noodle strands prepared

| flou . / nooaie,
raw materiS HotEHEEm Y PRITABH MO L FRPAVSH & SRS Begiep arie S wellingsthé fatdaaned
noodles byddiaitigghe bighrie mpesattyie: ket-ainsteam 0ale e naedies A8 bighspe e dried

Instant resistant starch not only has the effect of reducing the caloric value, but also yields the
unexpected effect of dramatically improving the drying efficiency. The present invention
was developed on the basis of these discoveries, and relates to the aspects described below.
[0011]

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

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

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

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

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

[0012]

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

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



6 noodles can be produced that have a moreish taste and texture. similar to fried noodles, and
yet have a low caloric value. Further, compared with conventional hot air drying methods, the
drying time can be shortened considerably, and a nfore uniform drying can be achieved.
Moreover, because the dried instant noodles obtained using the method of the present

invention I II {tuti E
oy, e i ot U LUEIELIPAR A RN ER SEE sranas

DRAWINGEREAYEPLY Within ¢ kange diasibrionticrb¥cepielshossdrepheteighifioationf gexpw
illustrating ifeer Shosectivneabangadie sitansbahagianivsiaaiacrde M heRLasehe

invention prepared In example I. FIG. 2 is an electron microscope photograph
(magnifica‘ﬁ%‘ﬁcﬁ%%tfﬁ&aﬁﬁéeﬂﬁ’g‘ﬁﬂﬂ%"g&ﬁcﬂntﬁtﬁm@%ﬁ&lﬁﬂ Bfccs upidl fRdiaett nerstiRs
prepared icaadsvpehiadive e Famipendre, themiGistiie aMmRIGCHRIMSHARSBRRIPHBIREEARbon

(magnificatiorl'l.50>9 i(#lléstratin the cr(ﬁs section oLga néﬁdle strand of a dried instant noodle
prepared in compara ivéyé%}gﬁﬁ?%.ra Y nR{E194%4%3h &iactron microscope photograph
(magnificafti®i350x) illustrating the cross section of a noodle strand of a dried instant noodle

(magnification: Shy) M au RePera St B sttt TvBe AR Or e ST BBl o
the presemtiriksiitin mgrap acedles elxac pleahiBE SThMODE: FORIC ARRY NG FEHBove-
INVENTIQN ntioned retainer has a tapered shape in which the lower opening is larger than the upper
opening.
[0014]

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

[0015]

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

[0016]

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

incorporated herein by reference.

EFFECTS OF THE INVENTION
[0017]

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

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



[0019) The present invention is described in further detail below, but the present invention is
in no way limited by the following description. [0020] The method for producing instant
noodles dried by a high-temperature hot air stream @ccording to the. present invention
comprises: (a) producing a noodle band from a noodle dough prepared by adding an edible oil

to a noodle,douigh materialncieding AW Mmatesial {M’aﬂﬂ%tﬁﬁpe%ﬁﬂﬁﬁg%gﬁ%\g gs;ooog!ﬁ%d and_

strands from the noodle band, (b) adheriggé? an edible oll to the raw noodle stranc
steaming tH& MRS ieceipifdaly prbyribersrempar h oot conyenfinnahioh o daimploekbys,

packing a predejermings ameuRhofithedieamed pedles iR & {ﬁiﬁﬂ}%@%pﬂé%ﬁ\ﬂ@%ﬂ&@&
drying the poodle block by bl%ving a hot air stream at a temperature of 120C to 160C onto the

noodle bloCRAER A rEsHd5tOR RS RAaRear ef & pibsthusie the rssipdoig hroprers 16T a

period of Sitedbiminutesg (00Zidm swHleig, aseomet paisUaLimiatians oadhe saeetafrdried

instant noolgrﬁs%g,ducegtin theé)resent ir}éolention, an aW of the noodle varieties commonly
known in the At Ean R E0EURSI S ER AR (tiGe udon wheat noodles, soba

buckwheat noodles, Chinese noodles and spaghetti. [0022] Further, in the present
invention, %%%?%% “highs E?éu‘éclig if stream" describes a hot air stream with a
high tempggr]g[lure 0 P%%gm IS ow%{lggg%igh speed of 30 m/s to 70 m/s. Further,
the expresHiBh81dried by a high-temperature hot air stream” describes the process of swelling
and drying a noogig-blpek.By. bl %gqﬁmg g.p Ve ?i h- ure-haqt air am onto th
noodle block from ab'ove ff\lnde bgfowt e r%ta(l%g ﬁ%%%@,ﬁﬁ%?g% i{ %léﬁéé wg&%&g%h%
more detafEFHEstipnivrAsfoosin brabodte gsiest ingapiotectionitestimocsoftithy présentepared
invention ig,Rk ¢ below. However, the present invention is not limited to the

embodiments described below. _ .
G. 2 is an electron microscope photograph (magnification: 50x) illustrating the

cross section of a noodle strand of a dried instant noodle prepared in comparative example
2.

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

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

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

in example 2.

BEST MODE FOR CARRYING OUT THE INVENTION
[0019]

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

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

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



[0024] Step (a): |. Raw material formulation In the present invention, the noodle dough
material is composed of the types of materials typically used as raw materials for instant
noodles. In other words, the noodle dough material Zomprises a raw material flour as the main
component, and also includes a variety of other components such as salt. The raw material

flour may usecaisladli GPRalAipubaurhasbeAiath SLEMHDRAL I AL RS IgHe Rsingle

starch such as potato starch, tapioca starch or corn starch, or a mixture of two or more o

these matdhafiicpiteansdatneitotddutaien aapdrblpekdrnrdiner, radsteraviond ompunt

processed staehtsnelRasodlethariigdesiae alR02H buRlling nNarDISS N HIVIMLIBRCR by
used as one component of the raw material flour. Using a

resistant s@rch.is preferabl ) / g
resistant s Pé%l%glﬁ%tsag %Wﬁg} AR AL EARHE (RulRD S e ithsnprilbleb dient In
the presentinventidrhclber expressinen stesisiant §peud desonhesaBamhithal jsreaisientdq she
digestive aI(I:Itiion[ (%f digestive enzymes, namely, a starch that is resistant to digestion and
absorption Within the human intestine. These resistant starches are widely known in the art,
as typified [0p2H 10-313804 A. In the present invention, resistant starches that commonly

known in the art ¢ e d.there are no particular limitations on the type of resistant
starch nor on the@% u%}:?f)%glgge%ﬁ%ga{h%%%tﬁo O%fhe Va,&ﬁ%ﬁg#ﬁ‘?t 1gs§%rg01%8 ‘?lll’?ﬁtl?irt? c(ﬁd
the preseniflifivepiisaniinnyaet iombodiarent bihtheopdsentitticsntiomntheuseosfmicombinatan of
wheat floupapgb igpigeassiasn 3% dhi AR IRl h TS eited L anolsh .
embodiment of the present invention, the use of a combination o (N%eat f?our, apioca starch
and resist&rtisesecrradlenandwpagitiial flour is preferred. [0027]  Examples of components
that may b@emgd besides the raw material flour include all manner of additives commonly
known in the art, including salt, alkaline agents, alkaline mineral water, various thickeners,

noodle improvers: VAMSud dBroPEEOL IRYF OB FRteHETSRInR N Ari e estwa bt air Teza "

additives raay iiecadded il thesdatrvigh poMwersipaather yith dhe rawgmatarial flasikwar fpay be
added in tp{e {losrm lution o S in the mjxing water. [0028] A feature of

f uspension wi /
the present v r?t?%ngfg ﬁ]g’/gat&égsﬁnzga uéﬁ?%rlettgefl FPIES RS dEWORYA MelidampaaBre hes
no particuldr Simisatiohsatbthe nethedssséd etlagding dreindibie oillcRns &xaipiey the @eible

o S SR BT e b
[0029]  retainer for a period of 3 to 15 minutes.
[0023]

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

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

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

[0025]



The appropriate amount of the edible oil varies depending on factors such as the type and
formulation of the raw material flour, and the amounts and properties of the other additives.
However, in one embodiment of the present inventidn, the amount added of the edible oil, per
1 kg of the raw material flour, is within a range from 5 to 27 ml, and preferably from 15 to 22

ml. In other wordsintiie: preeetitialsheediblepitaplatieosthe & 4etahyioRt Rk e B ent of
material flotlﬁrﬁis within a][arﬁ@ge fr?fg‘?1 0.5 to 2.5% by weight, andg‘referabl from 1.5 to 2% by
weight. By SRANYATLRHE Sinout PSS Sai S i he blesed S'thenednstianibssraiatiche
imparted tovtihee ndolesiddrititernthesddandnastpnrgefiahtRatamott dgprelsivaredhignm / ml
prevents the ngpdles from becoming brittle and results.in a. more favogable texture. The edible
oil used in the. rpregsé:ﬁ{fl}%si/%rﬁf%ﬁ r%qer?{g%ﬁ%’g&%ﬁé%‘?}%?&ﬁ? ﬁﬂr‘fﬂ’e?f %@Wé‘fﬁﬁ&zﬁﬂ?ﬁ%’of the
oil or fat magmd witrstariythar lowsiSpetificdeanlesdftherpdiblevalinchede vag ataigmeils
and fats sugf.as palm qil..corm.ol il and canola oil, an imal.oils an s,such as
lard and beef tallow; andsar}y cf'r(s;)e}L %%%ﬁn%gr%?é% ﬂ%}ééﬂoﬁ?g aa?rtlijalf§a&prlnlae§/i én@ jslcsa)lli—:‘ac elc?g@ A
appropriatéh§augsnt invenyiong ntwéstavestdss tsat oncuntely by diveninvteterscahthe present
invention, rwRs,liserysied hah Addinga e HRIAN.SI (0, [RG ev MAtGHRALIBHr fiakonly
had the effect of reducing the caloric value, but g}gg y?elt?égd the surp%?ngggﬁge%togg 268
dramaticalﬂ}‘?m%ﬁjdbﬁ{@fﬂﬁe drying efficiency, which enabled a dramatic shortening of the
drying timgdgp& noodle block. From the viewpoints of drying efficiency and texture, the
amount added of the resistant starch, per 1 kg of the combined weight of all the raw material

flour components’%‘fh@?%ﬁdﬁ?ﬁé?@%@féh@émﬁ,qgtBPé?é?%ﬂﬂS/iWﬂﬁﬂo&rﬁh@%ﬁf?&Fh@mw 0d g,

and more piefgeably fieanB68) tbH0R of By anskHnebatihe.amauniaf theoesisiancs starch
is at least 50 er . kg.of the raw. ma eﬂ':al flour, the drying efficiency can be improved
effectively S chA SHEANG 4 e HYirP ARG o DA R S5 TRERbImEgion,
ensuring thi tise afnauinitohihie nesdistasitfarehtisiooh merehthanrédigt ghitbarcalasigheeumnt of
the dried iﬂ?&??ﬂ}aﬁ]%glre% carn. bgae(rieduced white maintaining a favorable texture. Furthermore,
favorable noodlé strands tan be produced without the problems associated with the noodles
becoming BY&(E during the noodle production process. [0031] 2. Mixing, rolling, and cutting
In the present inveptin S i - roduced knead(lii

the above noodle dﬁ;ﬁ#ﬁ%&%%é@&ﬁ%%%ﬁ %ﬁ?f%g?%r%gﬁ%%% l‘}“s%%rﬁ%l Oeuf)}gc Bré ion

of instant ASdBEMYrRAEEGEH caymakirng Ot dhel atieieeliblingibaltediding rgthts,
above-megfiange ranerapiesiafflosnoanthR KRRes ifdbeR Hﬁﬁf’o%#%‘?é‘ﬁoﬂﬁkecmﬁﬁﬁl@'ﬁﬁagﬁher
odle

to form a uniform mijxture. Following production of a noodle dough in this manner, no

productiorf FELERHIRIEBEHS AR AHE REYETe dBErAidlivehmmie atediie ths fheaude a

noodle bapewgerfangitiefirhemetinaneithrnendle bang, lifancuiting:the neesigiband
with a cuttin%)blade to '@&?&L}Fe noodle strands. In an alternative 10 method, raw noodle

strands cah 313?880"3 SmmdNﬁ{grabove-mentioned noodle dough through an

extruder oiofhis Jike. [0032] In the present invention, there are no particular limitations on
the structure and,shape of roduced raw.noodle strands, and the, odllgt?é ay be either
single-layer nood?e?seapﬁug L?Cyt;{ge?%ﬁeéﬁ%?é\{ ﬁoélolallegggcr@,tgptﬂ it éEPﬁt% ?’}31‘6 Bd by
laminatingltwehonateniel nddue benuis porfannealiobatie tsandthavirthadugltildye s dding ke, and

b : i ' Il structure, igularly in th f
subsequepit{ormng paslinl o BB URETSRe. Fatauay i e caseol,

les can be produced using a'me aris Known'in the art,

wherein nb@tied dleas tndirBren addidvrep fahenparicldmiphtedttoibotr Shdaslibietel nogdbe
band USE%J@EJ%@H@H%H‘WHW@&HIH@ {prming a noodle band having a three-layer

structure. In the case of these types of threelayer noodles, if a resistant starch is added to the
inner IayeWQI%gh the drying efficiency of the inner portions of the noodle strands is improved,

resulting in a fastelediyiRggime Rrdns: ipPal-RAERNSI O thesneodicisirands and Eﬂ@ﬁejé){ﬁﬁthe

difference between the amount of water lost from the surface of the noodle strands and the

amount of RERM SR TEAh ARG B TivldineTs #ad dee dumpiltrotbPEo Beats efdisivigea
more unifedaitdrdngieitwainimaheerine diraaw afitiesjr-bedehiavesh, mwthasuhe deyingrtimes

edible oil, per 1 kg of the raw material flour, is within a range from 5 to 27 ml, and

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



Step (b): 3. Oil adhesion Next, an edible oil is adhered uniformly to the noodle strands
obtained in the step (a) described above. The adhesion can be achieved by spraying or
showering the edible oil onto the noodle strands. THls spraying or showering can be achieved
by using a hand sprayer or spraying tube or the like. The amount of edible oil used during the

oil adhesiop s RigfaraRiyWiItN A_RRILHEAMLE 1930 Mhang Base Reeferably, (im0 10,54

ml, per 1 kg of the raw material flour. In other words, relative to the total weight of the raw

material fIGUFTEFRY Anfoumd of EafofeteiMedskie B Yo irerngdarshe prereraphihviedible aihigetimn
1 to 8% bylyeighhiantmeEs Rrafetmi R o ademnvigiahled0@the otRY RIRUEARL R

the amounéﬁf e adhered edible oil js at least 10 ml, a favorable fried noodle-like taste can

be more eSS FHFEARY {5 AL HOHUIEY! Shih e 6 HER dosHividEmhe R Pettistirdted
oil is not meselthan00¢rd, faviewdilabiaiaste Ecktexteieg] dskcanthe pebiaved withautdhe: o
noodles becoming oily. If nt of adhered oil is taq large, then the noadles, tend tg
develop ait Oily lee‘ﬁr(l)g,ogr%ﬁhqémt?gg?é’ ed’?&ﬁfﬂ?ep%ﬂﬁqgaa%f)ﬂi%’i 15 RS SRS F BB IR s s
oil tends t¢peakie thesyiface diidlve ibtoollesttame scptickyl e wiicinte fids dachessemths], corn
penetration.of hot air stream, resulting in non-.uniformity in the swelling of the noodles,
Bnd an inch o e ad el e e e TP R T L (e
noodle strandempay ethelshase aidsthedddibmail adudat todtheappoaieadeugh material, and
any ediblergij@r fat can be used. In consideration of the fluidity of the oil and its suitability to

use within machinery, the temperature of the edible oil during the adhesion process is
preferably within B¥Rg & dnyeptigatiroe candisierh b éhrempariatsrefsho olddsat deventimed with

due consigeialintibe tyne afinl heingusedsthas RashisNa &N ImRdBgRIan plbe oil.
[0035] 4. Steaming _Subsequently, the noodle strands with the edible oil adhered thereto

are subject8P LIS s RUST G ORI B iAkR el Pedisedrprifee-s fisical fiamsidbed
for producingipeiantiraadias, ey e iaating aaelptinizaian chenegde s ands hate
produces §teamed§r qgl?‘?%m% S. I.:Iavor.inhgQa In the present invention, if required, the
steamed ngodey’ SSV &Ssubj@RédG S SHaRG: ‘Pf)%‘é‘%ﬁﬁ%“%’i&%f?@/%&% the 4MaYBring
step, eithexdfbrdtbétpeirposesioitunpaiivid fkavef tte hedddedevsipnds anchpesionmingisoehng.
or for the purpose of improving the unraveling properties qf the naodle strands during drying
and upon %gonr? 8?56 fo‘%ﬁgo%ggéﬁrﬁﬁ es,lsc?ﬁrrl?nsgt |s’§ [ %ﬁ% lﬁr‘ggr}e’g%ﬁ&%%gﬁﬁﬁb#éc%n&%g
salt, sodiumndghrsaratée(MBGToandtunivelifty inprovert it te asclewithif (e ghyiesatéatty
acid ester, -SoldRl icel n..fiber). and the like is preferably
adhered tgt%cglg%g‘;eln%g%? Eggﬁ% ﬁgﬁg%@ﬁgﬁﬁgﬁlﬁh&&ﬁtgﬁ% |{/Céerl%1cgtﬁ%%t,i)8uring
the additidiRrpyeesssieidyehe stdanbericootiad the grdtartibly eippechimitredotittionse.
mentioneg-abryes] besamaLntibaabayesetinadheiadioihp steavad nopgiesas a

flavoring liquid or the like is typically 30 ml per 100 gg the steamed noodles. In those cases
where a diBISiHE TABEH GG ecetrptbinstrnhroafphig iR edupreratailfy Withriningade ol 3 to

10 secondegxture. Furthermore, favorable noodle strands can be produced without the problems
associated with the noodles becoming brittle during the noodle production process.
[0031]

2. Mixing, rolling, and cutting

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

cutting the noodle band with a cutting blade to produce noodle strands. In an alternative



[0037] Step (c): 12 6. Weighing and packing Subsequently, the steamed noodles
obtained in the step (b) described above are pulled, while being cut to a length of
approximately 20 to 25 cm, which represents the atbunt for a typical single serving (a weight
of 80 8/set-Ong), and the cut noodles are then packed inside a retainer (a drying frame) to

form a nooglalactaw RsJ@tainanias.a iRASGERaRas Qutes SRMIRUSHL IS SHicsHan tiupgated

cone shape or a truncated pyramid shape, and the upper and lower surfaces are open ring
shapes. Th‘?QU&% PUBEARSKERI B MBS on a net conveyor or punching plate. hi order to
prevent thgogsaglles from flying out of the retainer when the hot air stream is blown onto the
noodles from belgw the retainer during the drying step described below, a lid or punchin

plate with a pluraiﬂlt%? Bi¥ W&tegl%?lﬁl?%tgbﬁfﬁ grarp ﬁﬁfggl’%fnlfé‘b‘t?ﬁ% IRy HEISHEeREE to
the upper shafacefofi¢hedrétainenfolinwiig thendhowe thentiodkd pagkieg precsiaglalfieugh if
the noodles are not prone.tg flying out of the.retainer, then using no lid or the like is preferable
in terms ofﬁ?ﬁfﬁ%@%g (%H%egr%f)n% ‘é%ﬂ‘&?g%&? 4 lﬁ?;éalrll%o(glén ?8@%’?—9&383& Srgfgfﬁgﬁg iRwhich the
sizes of théamppsmariavtowrenopemindk dmdgualoon nnobitia bhed haeingpeaningligs ailacgee,

size than t | referred in ter. f more readily achigvi niform drying.
From the Vi e gt o s By IESar e, PRy

surfaces of fiireethiremeqstiesetie dasyditrecair brohesdeosrefieiad lyaeleadti50% koweiethe
there are %@H&?Hﬂﬁhﬁﬁﬂl@%ﬂﬁﬂﬂ&%ﬁmﬂ@&ﬁ@‘i‘a?é?b%gg%x}%%%lﬂé‘%&ﬁ SRORARE of

individual holes or a network of interconnected openirigs. n one embodiment of the

present ineASPadingedHap&rring ks isnssdiisneliusanpioe 4 needshasydiaxitg a tevesrse

taper orienigipsuiamelyintie reigingriseospianadisednalemhsdewesd fqm e sidg idhe
tapered shape js wider at the bottom than at the top. A noodle block is formed by packing the
thus positi%%ﬂaed{ R R e h e dRYBE AEddRRSahtes iR oativatstidbnrandd 40 to

5h5% tha]E ha‘aﬁdse(iaeom@mj&ﬁgr&iﬁltmg &b@\f@sfh’fj\@;iﬁ;l@ amedfah@a mfi{& M@%glrﬂp@ﬂd&lhew is
then performed, retainers used in the production of instant noodles usually
have a sha{g"é“%?wﬁﬁ‘éﬁﬁ reefglrzeggeo$]t%l%rﬂbcﬁeaegﬁ?ﬁ(ﬁ%%&?éﬂ’%%%@@e}ﬂﬁtaﬁ%? ReicRcthet
upper opethingduakcatangirsidelthamshatlofentepaningoli shectaineshaingribisitypeaafishape
is used, then. : le blogk.is remaved from the retainer following, completion of the
drying step, tﬁﬁg rge;}éﬂ?rgelrgr%%%ﬁ b%%énr%e%?igﬁ% 1#\ufsgorrrr]rmlegr(?é{rsléswtlrinaré wé%mgq%rgé&%ge RS
the retainé®. bp advighask, iuthkeariisotivientiesdribde abodk, diaudinga thetaivealhavintea 13

shape in which thg ﬂ,gvgﬁ{;l@&ggjrgggjﬁﬁ@%ﬂ?f[han the upper opening, the retainer need not be

inverted to remove the noodle block, and the separation between the retainer and the noodle
block folloﬁﬁﬂ%‘@}he drying step is excellent. [0040]

Step (b):
3. Oil adhesion

Next, an edible oil is adhered uniformly to the noodle strands obtained in the step

(a) described above. The adhesion can be achieved by spraying or showering the edible
oil onto the noodle strands. This spraying or showering can be achieved by using a hand
sprayer or spraying tube or the like. The amount of edible oil used during the oil adhesion
is preferably within a range from 10 to 90 ml, and more preferably from 10 to 54 ml, per 1
kg of the raw material flour. In other words, relative to the total weight of the raw
material flour, the amount of edible oil adhered to the noodles is preferably within a range
from 1 to 8% by weight, and more preferably from 1 to 5% by weight.
[0034]

By ensuring that the amount of the adhered edible oil is at least 10 ml, a favorable
fried noodle-like taste can be more easily imparted to the noodles. On the other hand,

provided the amount of adhered oil is not more than 90 ml, a favorable taste and texture



Step (d): 7. Drying In the present invention, drying of the noodle block is conducted using
a high-temperature, high-speed hot air stream. If the temperature and speed of the hot air

stream are insufficient, then the drying efficiency détkriorates, and drying the noodle block to
a desirable swelled state tends to become problematic. On the other hand, lithe temperature

and speed@hthe deatieSHeatuaRQxeRBSIMRIYINGR: HIRN OLRR! RIRRISNAS Such s Hrving,

to become more likely. Far these reasons, the drying step in

irregularitiigﬁg?d burr}iggg te , %/

the presenthiese o BePfhisdbhiPslevaing aritalrelngasndthctasisanstisstsrasod o
160C ontodberiwatie biotk fiorepievaand Hetewdthe meiaingkatsraitaathspeedot3aHay's to
70 in/s. Th%.d%,in hSt%pt IS (frrﬁferabl performed until t{& ater(.econtent witﬁ{ijw_the, resulting
dried instaht hoodles 15 ROt %P@Oﬁ’%ﬂt 700 (610794 & %\[B?ttﬁg Hr5g LB Y BSRg the
high-temperaformanchhighsspéed dtthirstoelon dederiiac alsed ¢ikblihwing dharhpigair stream
onto the n ck f i0d.of roximately 3.t 15 minutes vields the preferred dried
instant nocg))l(?l%s?l %%%%:Slboefci%%%gvee. r?dolagqg 8%%%%%%%?? g?etﬁgoﬁdr?gssg%%%%v@ﬁ one,%%?l(%%’r?gas the
compleyiowwh@@addgimﬁl@mmﬂmédh@lwmb@mnwﬂuﬁbﬂmoﬂlerlikj_damdoambe‘dormthan
6%, drying s, iNhe AHINES Sl ISR MR G VASLE QR LHIRRY ruced to
not more than 2%. In those cases Where the drying step Is continued in this manner until the

water conféhtns rdHGdhe wbiblneibdiarelbs, atkenoodieoptotisinrptatibily Wikeua winigh from
imparts a hakgdericy Ry e-Rpedle sirands B@G&@ﬁﬂﬁ@&%@{ﬁ%%‘?{m&@ﬂ#f&'ﬁﬁe

enhancing the fried noodle-like taste. [0042] Further, in another embodiment of the
present intEfiBhO THE Mg i ted #h iy BLisssrdMAEaTm afbestanes tsribifically, a primary
drying is fipgpgonducted for 60 to 120 seconds, by blowing a hot air stream at a temperature of
120 to 16tre gnto the top of the retainer at a stream speed of 20 to 40 m/s, and simultaneously
blowing aﬁ'o LPOam at a temperature of 120 to 160C from the bottom of the retainer at a
stream speed of SObkeqi:mis, thetidbéinvatendoniantief dhidlbeadid ackitredusedisaotd

more than, 20%. 14 Subsequently, a secondary drying is performed by blowin t air
streams hg)v?nséee%%trﬁege%et%rg) o ﬁ%’t%nlag%éy 8}{%1 E%Seuﬁ%%qet}@%k%%ﬁho\g&%eg Jve and
below the patdirerginatstteamdips ¢tbofth e 70ng fsdeln tnpertiod of thémb3diisttess uhil the

water CO”EBHQEQQ&QRQAZIQJ)%&%?S reduced to not more than 6%. [0043 In the above type
of embodiment where the drying step is performed in two stages, because the stream speed
of the hot BP%%deam blown from above the retainer is suppressed during the initial stages of
the dryings caysipgtpe noodle strands to be lifted upward, the void ratio within the noodle
block can be increased, and the size of the noodle block can be enlarged. Further, as a result

of the increase iMthBVIRFFALBIVARHIPAHE T5eBHER bR R ctBed R EmidIanby Milpstedto

meaning WRifyiRYIR SaalsrcbaIshesenes ANhe RrgdugtianmetBpahelipsuasent
invention,.after ﬁg%&ningg%% above series of steps and completing the drying step, the

noodle bldTPHL! % Stf D ard acHRE e pOky &Y fReTeHIFResfeE by
raising themptaiie, thwsnyieleling freglesvedfdhiedivatastraetdiasin@ddhg andspigscribed
above, according to the_method qf the present inyentiop, by adding an edible oil to the raw
materal 0 N b e hd M2 R SPAPATBA TURTIF
material frowiip stezintimgpthéVis 6] esdendutivenclapidiyayiag(and sweltingithe sieamadatty
noodles b ing a high-temperature hot.air stream onto the naqdles at high.speed, dried
instant no%: ;%swc%’no%g ngaot urgéi(l:il %?ez;%l ave lzu:iﬁ%?esllé%ht%\ss (e)yar?antcé%ﬁrﬁeag%%m%gfﬁed
noodles, ardajeblyadher¢d\iochioricamtdendaditsdry sprapag drwitbvooimg ntiomabhetrativdrying
methods, JeTo My I >0NSi i rying can
oo, e e ea iy Ao L BB A e

present iﬁ@@ﬁf@hlﬁ?ﬁ&@@jmﬁﬂ Ehretingureed Hitisbaon pétiaradbaieditthdasisdiesloccurs
uniformlyseauing i vBA WD IROAIE IR Rally 30 ml per 100 g of the steamed

noodles. Inthose cases where a dipping method is employed, the dipping time is
preferably within a range from 3 to 10 seconds.

[0037]

Step (c¢):



EXAMPLES [0045] The present invention is described below in further detail based on a
series of preliminary experiments and examples. However, the present invention should not
be construed as being limited by the examples destfibed below, and all manner of
modifications are possible without departing from the scope of the present invention. In 15
the following desiimiioAdpiREgtated otherwise, the units "% by weight” are abbreviated as
"%". Further, wat Egntent alues are re;orded as the average of a series of values obtained

by breaking the ngBai&RtFaHGs IS preddles phiging e Pretter (R emsrardreanasng
thermostatimHeyeaild OeGpfontdho lssganst mpaskiingdhe radustion, il neighieaissesthy the
drying. [004%]0 " irst me%llods faddgin n edible g{gzgghe noadles were investigated in
dheta@l, b); ii\éﬁ%gﬂﬁmﬁ? aglﬁf%\f?ﬁ\’}&gﬂ%ﬂ‘ijﬁ'féfm@? ?ﬂl ?Fgg’f’gkg:ﬂ%ﬁ%‘éﬂ%ﬁfﬁd iﬁﬁ%fﬁ%s
that involv ingyi tinitetiie deyinm nanchao narcomnined KResealvwe.
technique%h[%%ﬂ73u(tlglr?g '@ﬁ%%&g%ﬂmﬁgﬂl ca Admetholgj of addi{] an e ible oil othzw
noodles w;;é n;@es%eﬁé _s;;;aylgﬁgﬁneg |t$hp|_ on thr)lergvi%;%gfjfl;ﬂ ‘éqlr;iﬁc?_ _R?g???é bﬁé@f cut
using a ty et a iwehen sietionhinsgastapeedi€bisampeth € retnirestigatieg the
effect of e sdiie o PR IRSB ARG, Shilbe TRAdES  PRRcligahe thedNasigation
was perfortned in the manner describ e}fov%. 0048?%% ro UE'[IOH of drie noogﬁzos Y80

g of wheatoRbGf e dmnplanatthatho1 0D gishrajiddevstarate thprepdles & rambelate i flour.
To this rawsmaerialdey iwagaided 3308 Rbaming waterimedichiad hegn, ﬁ#ﬁﬁf?%fls

g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene pigment, and the resulting

mixture wiL O 1% WaHued S inhe ks derarsst ez maxdieatindisdrie s o aeiiets. othis
noodle doughrwvais ¢olisitbusing:Reroiling-mashine apsttien sutaaingacuting Rlade ala spuare

blade No. r%(g)t’ rigrllgi?ogt{ly?gg Ioeu%tori:1 &%Sr\el\tlzi;[ge%,tt igg rl]l%isnsg(r)fool'ig%rn %Jhrcla' lggg 411S9 %)referable in terms of
improving the drying efficiency of the noodle block. Further, retainers in which the sizes
of the upper and lower openings are equal, or in which the lower opening has a larger size
than the upper opening are preferred in terms of more readily achieving uniform drying.
From the viewpoint of drying efficiency, the degree of openness within the upper and
lower surfaces of the retainer represented by the air holes is preferably at least 50%.
However, there are no particular limitations on the shape of the air holes, which may be
composed of individual holes or a network of interconnected openings.
[0038]

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

[0039]

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

the retainer. In contrast, in the embodiment described above, by using a retainer having a



Next, an edible oil was sprayed uniformly onto the surface of the noodle strands with a hand
sprayer, in an amount shown in Table | below (an amount equivalent to 0 to 11% by weight
relative to the total weight of the raw material flour)]thereby adhering the edible oil to the
entire surface of the noodle strands. The noodle strands were then immediately subjected to a

steam treafReRtifor BiSAIMHESWAQ S560RESs Yie m&qm%g%%%%%éﬁﬁm be
a

steamed noodles were dipped for approximate i 3 minutes in avoring solution, which

had been PREPHFIdDIFHRRED ARG SS Bloskiaaddhs §prmiaw hetveendha traimeicaishtiiehe
solution to @@l 60N folloRulsaruanthy e steamarmnoodles that had been subjected to the

above flavt)w%jtep were cut to a length of 20 to 25 um per serving (a weight of 80 giserving),
and the cutnooelles were placed inside a retainer (drying frame: a ring-shaped retainer with
an upper diaepdtdr of 73 mm and a lower diameter of 87 mm) on top of a conveyor. The
weight of oBIres inside the retainer was 80 g, and the water content within the noodles was
45%. [0051) yH}ging a hot air blowing dryer (JETZONE system, a vertical impingement
airflow system, miartbfaptered by dnadawiayGry o ttld naditt alo strearondiat édropeppiuigof

142C f below th tai t d of 65
1070 mis o R RS A RS B s
the varioug'@riagl figoens BheokbdidtathdeldiwitmTaditetiquwtaerod tiamgze%6)nfods2bIRX to a
Evaluationygfelrigd R9dlgstate ERENOHIGREIYEREdrigd 68?94%(%1%}%}‘%6&? Rlacedinan .

instant noodles cup, 320 ml of hot water was added, and alter stan minutes,

panelists aiPRefbBEIBS hoippatsrmadccsersdrg e hithatin othenesdieonsedansadiomahe
noodles weregeeimpaied vl figdiarodles ehirined by errssentalive.Ripdystionymethed,

and were evaluated mainly for fried noodle-like taste and texture such as noodle elasticity and

quality usify BiPEHENiANSUPBAiRE PHESL SYIRlowangoin 2 sHBMMA! (ERpSSHIEMEia) 5:
Compared Qi frietbneodas, thedasit: Aekierbrebere mdemeiviaondafeCampatgdwith

e oo TP I M TR G000, Compersg it e e, e
inferior. |: €vhap&re dewithifgedictbodiest the distés and iexturienwete poor.
[0041]

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

[0042]

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

70 n/s, until the water content of the noodle block is reduced to not more than 20%.



17 [00531 Fable I) Sensory evaluation (taste, texture) INo fried noodle-like taste. Slightly
uncooked texture, 2 inferior dried noodle-like taste. Slightly puffed texture Dried noodle-like
taste, but interior oily flavor andl 3 Iroasted sensatidd, and inferior fried noodle-like texture: |
Dried noodle-like taste, hut inferior oily flavor and Iroasted sensation, and inferior fried

noodle-likeggxdeyekel OneLSeAEAIQMIH L TNRF o iy, ORI A2 9 iR s having a
temperature of 120 to 160°C onto the noodle block from both above and below the
retainer at a stream speed of 50 to 70 m/s for a period of 2 to 13 minutes, until the water
content of the noodle block is reduced to not more than 6%.

[0043]

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

[0044]

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

noodle texture.

EXAMPLES
[0045]

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

modifications are possible without departing from the scope of the present invention. In



[0054] As is evident from the results shown in Table |, spraying edible oil onto the noodles
was able to impart the noodles with a taste similar to fried noodles. Particularly in those cases
where 5 to 7% of the edible oil was sprayed onto theSnoodles, a favorable fried noodle-like
taste was achieved even though the noodles were non-fried noodles. However, compared

wath convepiiopaldiath RectpRidh SARMSE RIUANAL 3N, R8Pl AERPUIRI MRS iated

inferior, and tma Iried noodle-like texture was also inferior Overall, the c_ould no
claimed to Bt ghtirERr SRfisHRBIO I eRinBIUGER TiordadabiimhavetnBreodit vriiss piadaconto

the noodlegpt QMg 5%%%@%@&@%5%9 ligd. &Qﬁtﬂiél%’ég'M%%/t%p%ée&%tﬁﬁot air
Two methods of adding an edible oil to nooq)les were investigated, either by kneading the
edible oil iftBHHa S HRER Aoty Sraby hEalihg hearsdimr BRateAshatsdneliendn sight
and then atsnsyaraying theisgrface of the resulting raw noodles with additional edible oil, and
the effects fﬁgﬁse methods on the taste and texture of the noodles were then investigated
Specificall@ 9n nvestigations were performed in the manner described below. [0056] (I)

Production of driefimpanitisods 09@0dingfanteeitild ol wets: diybblendeee withesk Qg diriapiagaby
ug was added 330 ml qf a mjxing

tarch t terial flour. To thi terial fl
water in Wil 18- HAtt BELH t SONRH L B e 2B AMATHE THFaral Waker BRI Gt

water in which een dissolve g o
carotene pigvérad 20nilofterndditstetbi (aguizadeiat ftoReodoy weibbdbime doonbihed otiabaveight
of the raw {Q&}ﬂﬁg%{our) was then added, and the resulting mixture was kneaded for 15
minutes in a normal pressure mixer to prepare a noodle dough. This noodle dough was rolled
using a roIWﬁ]achine and then cut using a cutting blade of a square blade No. 20, yielding
noodle strapgswith& higkhassef§- 77 mm. [0057] Next, an additional 0 to 9% of the
edible oil was sprayed uniform&gonto the surface of the noodle strands in an amount shown in

Table 2, thereby AdMEHifg therddipteasiptiblse Bigiidsnprilesor thdnvesifatestanesaying the

Subsequegdihlthaisamne: PRosssSuESsasialdeseHesHBL PESHRIN AR SHRBEIMANL NS fhsed to
perform flavo%géé)gac ing of the Boodles into a retainer.and subsequent drgilrjllg, yielding each
ible

of the noolfé BRRATh BPQEIEss AFHTR BN RSHEA6 YR TopsEgct of the edible il on the

taste and texture of the noodles. Specifically, the investigation was performed in the
manner described below.

[0048]

(1) Production of dried noodles

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

[0049]

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

noodles. Subsequently, the steamed noodles were dipped for approximately 3 minutes in



(2) Evaluation of dried noodles Each of the produced noodle blocks was prepared in the
same manner as that described for preliminary experiment 1, and 5 panelists then ate the

noodles and performed a sensory evaluation. The séhsory evaluation was pet-thrilled in the
same manner as preliminary experiment 1, and the noodles were evaluated using the same

criteria. Thg fRsuls &8 BReW WRIIRI geég%%}»z{r-géw d?ll;sgrﬁllwgg]g of sASASEYIdS

the results shown in Table 2, by kneading an edible oil'into the raw material flour, t e texture
of the noodfed %égqﬁtﬁ‘bb%‘%rﬂﬁaﬁ%l&}twm(ﬂ@ dase where no oil was kneaded into the flour
(refer to th¢a@sg]in Table | in which the sprayed amount was (3% and the kneaded amount

was 0%). Howev L&ﬁ’ e noodles lacked a fried le- Ilke taste. 0061] In contrast, in
those cases Wheeg EHBHED Btleﬁﬁlg&dtﬂ@‘ﬁ atpdhiovke ahoxetHaramngn

the total amepnwataillsed lwashvitio o 2hge ﬁengatmg%a,MHoeﬂngmmg)edlﬂqgé@u
like taste, EIS(WeII asaface bledtexture S|mg rtot swellln serv d for fried poodles.

S were YRS R B AR AR A UBP SV 98 HRRthe

Further, althoug oW Nt eetgg%all??ﬁ
amount of diamdeBympragdmglmsr sk teRYm {83 uhingoin tamiﬂh anioenbof DHaod8ifhooa

fivorable rasultan RANEA W Balie tasieiany exrs [seling sipilar o diose o) ed

noodles. [0062 On the ose cases where. as shown above i Tab
addition of[f{¥ Ebible oil was performed onIy by spraying, even if the oil content within the

noodle block wasiggigilaoyaliuithip &@P@ﬁfﬁwgééﬁnﬂl‘e #%Y %ﬁéﬁp%]o%ﬁgﬁkgutﬂex%re

sensation were inferior to those of convernitional fried noodles, and
was also ifisHIP BpiHETHERs By ditRkEase. ithide fobpiRinsreRhatetenecsntentUiRIE the

dried noodigstieskfellawing mMmgs%eﬂ%%qaﬁdmﬂv@ﬂt@'hétﬁﬁi%?%t'%t‘f@éﬂfjsﬁgeﬁ%t{e&get%

and the texture dljgterlorated [0063] Based on the above results, it is clear that by adding

appropriaté AHSUREL FEERL ATl sstihs(ERN Saving Ahe DicttestHe e Hestendimedreing
by sprayinththexaierdedhesabdisisikanisdbed weedigscanbaahiained. thap have a taste

and textureoaiga'ﬁlar to fried noodles, and yet have a low caloric value. [0064]

(2) Evaluation of dried noodles

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

(Evaluation criteria)

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

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

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

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

1. Compared with fried noodles, the taste and texture were poor.



(Preliminary Experiment 3) The appropriate range Mr the amount of edible oil kneaded
into the raw material flour was investigated in the manner described below. (1) Production of
dried noodles 900 g of wheat flour was dry- blehded with 100 g &tapioca starch to prepare
a raw material flour. To this raw material flour was added 330 ml ol'a mixing water in which 20
had been q'[m;sﬂyed 15 g of salt, 2 g of alkaline mineral water and 0.2 g of a carotene pigment.
An amoun 11) le e oil shown below in Table 3 between 0 and 33 ml (equivalent to 0 to 3%
bywelght Qe 10 nveigh O Ae-lra\A-aterld OU Nas 1nen added, and tne
resulting mdurelias nlﬁaeade a normal pressure mixer to prepare a noodT

dough. This noodle|dough was4aligdising@ rlllng macHifrecanel thetpe(feusing aetutting
blade of a qué?lélg-\ 2 FAIRE 20 yielding-noodle strands with-a thickness of 0.77 mm. [0065)

aTCT-N\NOs l..v, rcrat-y
0

Next, an gdditignal 5% hy w ght of th; edible oiLrel&?lﬁ@‘i@@f@exﬁ@gﬁt@oﬂt@élrmmmre
flour was SipLa;Led_ukwjformly dnto the surface of the| ashdiéestrands, thereby adhering the
edible oil fo theentire syyface of the poodle strand ’In$&113§89eld%@5| e'iﬂé% éﬁ@?h ogelos raet &eure
that described for pretiminary experiment twag use qL 10 =
noodles into aygetainer gnd subsequent drying,| yielo o, df

below in Tlable-3-(Water-content:-6%).[0066]{(2)-Ex 5935—’@9“%“%&“445{33?%%%}1%&
produced jnoqge blpcksqwas preparegoln the sar|§1e Pféﬁ‘?r’?é?dét‘slt‘ﬁéﬁ%éb‘rlb@dofdﬂpfbwmm’dry
experiment 1, and % panelists then ate the noodles fent d Bémis

sensoiy evalugton wasperformed ingthe same ma

noodles were evaluated using the same criteria.
able 3] 0% 11% 11% 1 | Strong sensation of oﬂme_ss

[0054]

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

[0055]
(Preliminary Experiment 2)

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

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

material flour. To this raw material flour was added 330 ml of a mixing water in which



Oil addition Kneading 1.5% 2.0% 2.5% method Spraying 5% 5% 5% 5% 5% Oil content f

(dried needle block) | 5% 5.5% 6% 6.5% 7% 7.5% ?84

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

[0057]

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

[0058]
(2) Evaluation of dried noodles

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

[0059]
[Table 2]

Oil addition method Oil content

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

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

Both taste and texture feel slightly similar to those of
2% 1% 3% 4 .

fried noodles

Both taste and texture feel the same as those of fried
2% 3% 5% 5

noodles _

Both taste and texture feel the same as those of fried
2% 5% 7% 5

noodles -
2% 7% 9% 2 | Fried noodle-like taste, but slightly oily
2% 9% 11% 1 | Strong sensation of oiliness




5 Sensory evaluation (taste, texture) Fried noodle-Like taste, but slightly inferior Beth taste
and texture feel slightly similar to those of fried noodles Both taste and texture feel slightly
similar to those of fried noodles  Both taste and té¥ure feel the same as these of fried
noodles Both iaste and texture feel the saint as those of hied noodles Taste is similar to that
of fried noq@lﬁ@]but the texture is slightly inferior 11 (0068]

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

[0061]

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

[0062]

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

[0063]

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

[0064]
(Preliminary Experiment 3)

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

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

material flour. To this raw material flour was added 330 ml of a mixing water in which



From the results in Table 3 it was clear that when the amount of edible oil kneaded into the
flour was within a range from 0.5 to 2.5%, a favorable result was achieved, with both the taste
and texture of the noodles favorable, and the taste Being similar to that of fried noodles. It was
also found that as the amount of kneaded oil was increased, the ease of production of the

noodles tende@ orialerRIalq sl & BARDIFXRAIIAT e and YD S¥ESHGRING the

addition of resistant starch to thé raw material flour, an unpredicted result was obtained in that

the drying Bi&REHosMIempeR whsdicetd shewndedondingipbind hehveri Ormskiktant starch
added io theqawareatesialiiom, wasvairbaanddhenefisaisRiaie Sing kate. At the n9Qdle

texture weg(einvesti ated in detail in the manner described below. [0070] (1) Preparation of

noodle bloEN 2dAFTaaRA 1AE 5754 HEE TN B SPAE KRG IRT TN S racuRpFashressure
EIBEfRZIMnémn ttiqsi‘é;fﬁ% b%&@@ﬁd?gh@ﬂ%@lﬁiﬁabﬂwd&fgh%s Mﬂwmgﬁg%rblﬁﬁg%MIﬂel
g of a powder.composed of 900. wheat flour and 100 g of tapioca starch to prepare a raw
material floa§r& PS5 tr‘éW%%{’éﬁ%&%%’gﬁ% GréhiAg %‘838&@% nﬂ‘ﬁﬁ&%ﬂﬂﬂﬂﬁﬁrg@?@ﬁ witheh
had been dissoiveddl® g dhsalt, 2 g of alkaline, mineral water and 0.2 g of a carotene
pigment, 3(1636% an edible oil (equivalent to 2% by weight based on the total weight of the raw
ur mi

material fl ture) was then added, and the resulting mixture was kneaded for 15 minutes
in a normal pressirxtmirerdditprepit dy sodhiddiihh cdiblis mbodiidotigthevasighlied thsirg.a

lli j ' i lade No. 20, vieldi dl
atrands wilh Rerat A40FR S LHENA SEKIRRAREEE, SRS RIS, e HIRRY Soibre
oil relative a8hgientoths wiilhtdk thEheasntirassriar f oditmiraodaviepragotisaniforthly theatartie
surface of the-pgadigssiransisciisiey: 3herng Pe.edibieall tahle,eniits sufass 81 iBhng,

noodle strands. Subsequently, the same procedure as that described for preliminary

experimerR3UHe GE8e BosEIFs I N aVSIHR AR AGRRL BT e ot intracheeditsmynsiiging
noodle blogksief steameelawagdiesbl99(Rlate? Rntent: 6%).

[0066]
(2) Evaluation of dried noodles

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

criteria. The results are shown in Table 3.

[0067]
[Table 3]
ﬂpi] addition method Oil content
Kncafiing | Soraiog (dried noodle block) Sensory evaluation (taste, texture)
0% 5% 5% 3 | Fried noodle-like taste, but slightly inferior
Both taste and texture feel slightly similar to th f
0.5% 5% 5.5% 4 , e oseo
fried noodles -
Both taste and texture feel slightly similar to those of
1.0% 5% 6% 4 . L e
fried noodles
Both taste and texture feel the same as those of fried
1.5% 5% 6.5% 5
- noodles
Both taste and texture feel the same as those of fried
2.0% 5% 7% 5
noodles )
Taste is similar to that of fried noodles, but the texture
2.5% 5% 7.5% 4 | . .. . .
i | is slightly inferior -




water content tends to be observed partway through the drying process. Furthermore, if the
amount added is an exclusive proportion of 80% or greater, then producing the noodles
becomes increasingly difficult, and a problem ariseg In that the noodles develop a soft texture
with no continuity. For these reasons, the amount of resistant starch added to the raw material
flour is prethrably an exclusive proportion within a range from 5 to 70% by weight (an inclusive
proportion of 4.8 to 41.2% by weight). When an exclusive proportion of 30% by weight of
resistant stetepSik added, the drying efficiency can be improved particularly favorably, yielding
a very satisfactoryreyingerateu &g hayrefore the ameupialfesigtantiarch AR MRS ded

preferably an exclusive propartion within a range from 30 to 60% by weight (an inclusive

proportion BY230% H9w7Yss, Bieidianesoes) ko rdlitninary BXperseiRssy was pelierednwid
findings frosotanglinisrRnnexperiment te he drgReRhbRPEOVanaRLH tha dyintke ticency
obtained u%on addi(l_jéon a re%éﬁtagt stﬁr?lgetto noodles having a t(§1r e-layer structure was
investigated SOGRHET it THE Hae UBHIUAS (R ADIgHAY A Biiﬁ’r\]g"fﬁ%ﬁﬁ@ﬁfﬁ% Hhecrane
noodle texifferd80ctindf Brepavdiisncailadodlétaiostate. 300 g ofwheat flour was
dry-blendeg\witty 100 g of tapioca starch, and 600 g of a resistant starch (product name:
FIBERZ1M,manufactured by Matsutani Chemical Industry Co., Ltd.) was then added to
complete disirathorydixpesimenatrial flour. To this raw material flour mixture was added 330
ml ola mixing wat@g ' Issplve f sal of alkaline mineral water and
0.2gofa caroten?%%ﬁ%{%gt%%n%%g@%% g\#?@%ﬁ%ﬁ%ﬁ%ﬁ%‘% ?Vvé?&ﬁetrgiolsﬁé)é’ "ofi'the
total weightsTresectesh ealicwas fbtriraikinidpivhe dnensofidd, raedthblees wingnikttredvas
kneaded OfcoraLIIE HE AT B RIGSEHTS AIUIPEI0CRRPAE D ARAIR AR WT1a Fplgtant
g

starch-containing noodle dough prepared in this manner is referred to using the term "inner
layer" in thefbilsisifiectiede ihtien/ ngontg and thenp edlsseatarsrapes dvntigandiniandan lour
was dry-blgndae- Witk A0g ebkgpioca starch to prepare a raw material flow. To this raw
material flﬁws added 330 ml of a mixing water in which had been dissolved 15 g of salt, 2
g of alkali eral water and 0.2 g of a carotene pigment, 20 ml of an edible oil (equivalent
to 2% by wé)ghepasedmonftheotiitablveight of the raw material flour) was then added, and the

resulting 14 mixtyre was kneaded for 15 minytes in a normal pressure mixer tg prepare a
noodle dough. Thxérlnaonclfeilllégl(t aooﬁag esﬁ?%%ﬁ?es %W%iﬁ%%fﬁﬁﬂ%ﬁa@?gf Fga%t Heme %Feﬁ%méuter
layer" in thedulibwing dbgdviptiom00E&hical Nekistho@ooflthe) voodieydbleghisiwere ralledf a
separately, i nd and ter layer noodle band, and the inner
layer nooﬁ?ggi%%%égt%% &Zﬁfgﬁgﬁiﬁl %Qt ﬁlour a?%leH tge(r)]%)‘/1 I hc S%fgﬁ)%)n}ggl?ﬁrg hEdle

[ en’s between two ou r OO
band thickiatsipddlyer oliecthiayey matenidbflent mikeniayes adtia] B i eidlof rativyjth wsaforining

a three-layeripRadlediendiAickaqg (Arsk, MibUiem IR RieAAXPLEPARIR Bapdyas rolled

in a combined machine, rolled further using a rolling machine, and then cut using a cutting

blade of a%S¢RfSRS BIEAENo> DU ofiemindiPhodd e stisnaatintR 4 thickpiass rsedramriim 1¢6080]

Subsequeptyran pdditionaha%ief theedileel hasedeadhawaighhotdhatawmataral flour
was sprayed u;;if&gé?l onto the surface oldie noodle strands, thereby adhering the edible oil

to the entifd FETHEEHIE ARGHYE! RGHUE GUNEY (s s prociedragls thhis
describedros ditadionifternyaexpeednaitid was|ugeeionpes faransiaanmingidiay eringetasking of the
noodles into a retainer and subsequent drying, yielding a noqdle block containing added
resistant sst%‘f%’f?eg%gewiﬁig ‘Pshéﬁa |898f5}(/%%?ﬁ%§ )¢ ?éﬂ@‘%??i&f&dg Siffilar method to
that describedlabove, as shown in Table 5, a noodle block containing added resistant starch
only within the oyter layer (sampl ,:& noad|e block containi If of the resistant star
within the inner Iia?yge)frt ’a‘r}r/?d"1 égﬁ“\?ﬁﬁw?isr?)t%%yoﬁ%glﬁa?/ﬁ sg‘%%ii%‘&[;?e%%vs P?o%eﬁl%o[ﬂ Yol %ﬁ?gilf:hﬁg
no addedmagistatetisttchrwithinreithes thejrdemidyenyrchie cutentéyer (£ drapleo Bl weieda)so
prepared. (I hevatar Content Ya g\ﬁt% eachno I rior to the drying.step was
approximatelyb};S% f%ﬁé%ch 0 tlﬁlg sampr)}es é,&lntlgeD&qlﬁg %%H% hote Wrand! uBS quently,

the same procedure as that described for preliminary experiment 1 was used to perform

flavoring and packing of the noodles into a retainer, yielding noodle blocks of steamed

noodles.

[0072]



[0081] (2) Investigation of drying time In this preliminary experiment 5, in a similar manner
to that described for preliminary experiment 1, a hot air stream at a temperature of 142C was
blown onto the noodle block from above and belowZhe retainer at a stream speed of 65 to 70
ints, thereby drying the produced noodle block. The water content value within the noodle

block of eael) gaRRIgE, YY&%‘P%@%H ontinuously, and the drying times required to reduce the
water content within each noo lock to a value of not more than 10% arid a value of not

more than 6% wefeliplasistad Woshooupprty earhinanels blaskauadyesdtindovirbove nihaer,
prepared rodleHIe ke R WUhWitham kP ienANHHReHeraSSIREGHRR, WASNSRECIRR VistYns

and evaluated for dryin |rregular|t|es In this evaluation, those cases where swelling and

drying had®&tProtesdes W@WQ%MWM&EW&%WH@r‘?ﬁﬁtﬁ@dlﬁéhﬁa?é’d\}?ere

identified etﬂdm&vkm dryingridegularifiasfutthercadahual thewiopdiabloaks was prepared in
the same r as that described in preliminary experiment 1, and 5 panelists then ate the
noodles arr@% ei‘ormed a sensory evaluation. The sensory evaluation was performed in the
same marifgbésigreliminary experiment I, and the noodles were evaluated using the same

criteria. The fesults of the above evaluatlons are shown in Table 6 (0083] [Table 5] Amount
of added ristant stareh-Sample Drying
Resistant starch 0 minutes 2 minutes | 4 minutes | 6 minutes | 8 minutes | 10 minutes
Amount Proportion .
added added @ Water content (%)

Og 0 ()% 45.38 28.50 14.42 8.89 6.06 3.58

| 50¢g 5 (4.8)% 46.02 27.20 13.19 8.04 5.55 2.32

100 g 10 (9.1)% 45.86 26.55 12.85 8.19 5.02 2.35

200 g 20 (16.7)% | 46.11 25.50 10.78 715 | 453 2.55

300 g 30 (23.1)% 45.86 25.45 9.97 5:25 3.56 2.05

500 g 50 (33.3)% 45.45 24.70 9.85 4.65 2.82 2.20

| 600 g 60 (37.5)% 46.75 2445 9.68 4.52 2.92 1.65

700 g 70 (41.2)% | 4592 24,97 9.92 4.67 3.05 1.40

800 g 80 (44.4)% 45.56 25.62 10.01 4.72 2.95 1.75

[0074]

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

[0075]

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

penetration of the hot air stream, and therefore a decrease in the rate of reduction in the



Total across inner and Inner layer Outer layer outer i3yttS A 60% 0% 30% B 0%l 60% 30%
(: 30% 30%30%
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water content tends to be observed partway through the drying process. Furthermore, if
the amount added is an exclusive proportion of 80% or greater, then producing the
noodles becomes increasingly difficult, and a problem arises in that the noodles develop a
soft texture with no continuity. For these reasons, the amount of resistant starch added to
the raw material flour is preferably an exclusive proportion within a range from 5 to 70%
by weight (an inclusive proportion of 4.8 to 41.2% by weight). When an exclusive
proportion of 30% by weight of resistant starch is added, the drying efficiency can be
improved particularly favorably, yielding a very satisfactory drying rate, and therefore the
amount of resistant starch added is more preferably an exclusive proportion within a range
from 30 to 60% by weight (an inclusive proportion of 23.1 to 37.5% by weight).
[0076]
(Preliminary Experiment 5)

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

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

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

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

based on the total weight of the raw material flour) was then added, and the resulting



0% 0%0%

Drying time 110% or less) 3 minutes 20 seconds 4 minutes 3 minutes 40

seconds 6 minutes Drying time (6% or less)
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mixture was kneaded for 15 minutes in a normal pressure mixer to prepare a noodle dough.
The noodle dough prepared in this manner is referred to using the term "outer layer” in the
following description.

[0079]

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

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

[0081]
(2) Investigation of drying time

In this preliminary experiment 5, in a similar manner to that described for
preliminary experiment 1, a hot air stream at a temperature of 142°C was blown onto the
noodle block from above and below the retainer at a stream speed of 65 to 70 m/s, thereby
drying the produced noodle block. The water content value within the noodle block of
each sample was measured continuously, and the drying times required to reduce the
water content within each noodle block to a value of not more than 10% and a value of not

more than 6% were investigated.



4 minutes 5 minutes 30 seconds 5 minutes 9 minutes Evaluation of drying irregular: ties No
irregularities, uniform drying Irregularities Some irregularities Almost none!drying 4 Remarks
(re taste and texture) Friad noodle-Eke taste and te3ture Fried noodle-like taste and texture,
but noodles lack uniform texture inur.ediateiy after drying

[0082]
(3) Evaluation of dried instant noodles

The prepared noodle blocks were cut with a knife, and the cross-section was
inspected visually and evaluated for drying irregularities. In this evaluation, those cases
where swelling and drying had not proceeded sufficiently, leaving localized portions in a
raw noodle state, were identified as having drying irregularities. Further, each of the
noodle blocks was prepared in the same manner as that described in preliminary
experiment 1, and 5 panelists then ate the noodles and performed a sensory evaluation.
The sensory evaluation was performed in the same manner as preliminary experiment 1,
and the noodles were evaluated using the same criteria. The results of the above

evaluations are shown in Table 6.

[0083]
[Table 5]
Amount of added resistant starch
Sample Total across inner and
Inner layer | Outer layer
B o outer layers
A 60% 0% 30%
B 0% 60% 30%
C 30% 30% 30%
D 0% 0% 0%
[0084]
[Table 6]
Drying time | Drying tim Evaluation of dryin
Sample g SRS .u . Vg Remarks (re taste and texture)
(10% or less) | (6% or less) irregularities
3 minutes No irregularities, . .
A 4 minutes . g ) Fried noodle-like taste and texture
20 seconds uniform drying
, Fried noodle-like taste and texture, but
. 5 minutes 3 .
B 4 minutes Irregularities noodles lack uniform texture
30 seconds . . .
immediately after drying
3 minut
C Hes 5 minutes Some irregularities | Fried noodle-like taste and texture
40 seconds
Fried noodle-like taste and texture, but
D 6 minutes 9 minutes Almost none drying time was longer than samples A
to C




Fried noodle-like taste and texture Fried noodle-like taste and texture, but time was longer
than samples Ato C 26 [0085] From the results in Table 6 it is clear that the samples
containing the added resistant starch (samples A, Btand C) exhibited a shortened drying time
compared with the sample containing no added resistant starch (sample D). In the case where
the resist ch was added only to the inner layer (sample A), particularly favorable results
were obtained, with the drying time able to be shortened considerably, no drying irregularities

detected, and a UfiariheFgiidaisd tblsd ackielras taobes]sampBas v aisngftipadded
irregularitiessig:maerdn IBSpitialstades ofdyingicdhe Q%ﬂéﬁeefoﬁ%@%ﬂéecéw@ﬂéd%ﬁﬂﬂe

drying at a faster rate than the inside of the noodle strands. Based on this fact, it is thought

that the reSfBRIEHFANHRREBYILCO AR SIHSIVEARDREN R el fbe s akpiie theisethsianby

adding thesrasistaun siaeahoiaythe iRsidaceflihernondigesiansdsithadiyineramacile inside of
the noodle F??tran%zis. gi:%el rated, .there;P y re%uc'E]g the éjif erence, in drying rate relative to the
outside of SREHETATE EHARHE WRIRRABP SR te SHRESReS RooidesobGIngr Y fatd e larisics

noodles, hidtadsal suppsassias thd9aquatsiace of siliagetregularities. [0087]  The results of
preliminare?/g%égjriment 4 and preliminary experiment 5 confirmed that, regardless of whether
the noodles structure was a single-layer noodle (sample C in the preliminary experiment 5
also effectively cOmesposistidrihig typezolasiriastisre)an, arthie enlaiyésageadied, dhengdedition of a
resistant s b rten. the.drying time, eover, according. ta the above
observatio(gr?I sf %%91626%%% #‘r%é%g %&%ﬁ%&l él (lir%a%ou%?’iﬁlgsav%ogag Sle’ (t)e tfléaf}n?lﬁ?g\r}él %?/%%8 #%88%&
only the dpjimefimBatisdthe thiefict,of thehpughllghettndsasohithiapatedas yrioremahiforesults

drying timg, te.heachi ¢ eet : ' VAN | S&-Gases
where a small arr}f?)gubr%ta \gf%irjetg?s%?ﬁ%%aﬁcﬁ itif‘aadmé%%a?é %%Hgﬁéﬁ%%%% t r%%-l%\%/%% r?egg%e, it

is thoughttPdlprdtandy the daviee ke feohmingdeiafder aeadlatiohdssisasaeisraten, tharebive
outer layeyedieisyinadimedarthednngs laveravitRaable lbrsborrNeM itasimiarpanper,

yielding more uniform drying, [0088] (Example 1) The thllowing description relates to the
productiofYrASinGTRLIa R htteie Tirrat Uraamcaiitn hennedisetar iecoraairtsavEition for
producingoitsiashawwetiiesinkiadepylarhigh-temperature hot air stream. (I) Production of dried

instant now{ll%ﬁJ 27

The results of preliminary experiment 4 and preliminary experiment 5 confirmed
that, regardless of whether the noodles structure was a single-layer noodle (sample C in
the preliminary experiment 5 also effectively corresponds to this type of structure) or a
three-layer noodle, the addition of a resistant starch was able to shorten the drying time.
Moreover, according to the above observations, the occurrence of drying irregularities was
able to be improved by shortening only the drying time for the interior of the noodle
strands, which enabled a more uniform drying time to be achieved across the entire noodle
strand. Accordingly, even in those cases where a small amount of resistant starch is added
to the outer layer of a three-layer noodle, it is thought that provided the inner layer
contains a larger amount of resistant starch than the outer layer, the drying time for the
inner layer will be able to be shortened in a similar manner, yielding more uniform drying.
[0088]
(Example 1)

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

(1) Production of dried instant noodles



900 g of wheat flour was dry-blended with 100 geltapioca starch to prepare a raw material
flour. To 1 kg of this raw material flour mixture was added 330 ml of a mixing water in which
had been dissolved IS g of salt, 2 g of alkaline minéral water and 0.2 g of a carotene pigment.
20 nil of an edible oil (equivalent to 2% by weight based on the total weight of the raw material

flour) was then an apd kg EStRg: WIW&M%%B?WQ Qﬂ!§1 é%&%ﬂgy%?a}g Y raw

normal pressure mixer to prepare a noodle’dough. Subsequently, this dough was combine

and rolled A& dante Thith Fbphidisamawsers] plodusiigisstastadded 2%) alehmminies cut
using a cutiagbladeRhahsauate bladeo12Q, vislding saw NeAse sirandswith adhiskngss of

0.77 mm. [0089]  Next, prior to performing a steam treatment, an edible oil was sprayed

uniformly SAISHNE BiFRRY-of tHelsEparddbiar hsauisdedaL ke wrishhbasedsmafeateirlvas

5% relativeviaghieot thg afwhediavwamadariakieuicnanaely, paaiRikdamesiatebniblpwingaded
spraying of the ggélle i eam treatmegt Waslgerf_ormed for a period of 2 minutes to 2

|
phony gt e e

minutes 30 Seco
subjected Snbssimitai flatuorihgn e atmenohibithdtandadHod typicad flied naadies it thiststatsor

the water nt of the noodles was 45%. [0090 . Subsequently, the steam oodles
that had b%%%ﬁ’t‘a‘j%é’i‘é%‘%ﬁ%%%%%%‘ﬁ% rilﬁegnt%ayrﬁgﬁtav&‘eitel%ﬁ%&é ?Eﬁg%%“Bfezﬁﬁgezﬁj"cr%oa
per servinyigading ghw ofc@dlg/seritsgy,itraltthekoatsnottiBsmrmere placed inside a drying frame
(retainer) of a conveyor. The retainer used was a ring-shaped retainer with an upper
opening diameter of 73 mm and a lower opening diameter of 87 nun. [00911 Using a hot
air blowing dryer {9t 20N $psterming e fieshi trgsimegsrh entcdiflow b yete spraned ufdiordy by
Arakawa Gaio kil JuphQt SHFRITGRPL LG4 BB AR AR 426E mm%ep%edtgﬂ fugg%l%s
0

from above and below the retainer at a stream speed of 65 to 70 m/s for a pério

minutes, tHEASHY Hhifgltke of derire s maaierial dlerineamekicOtre péihdmamedinsdn Eilgwing

instant driggknaaglesthavingle setesecantent ah&%ovandhaRRthea et S i0d o Dediaatits 0b
continuousl obseé%ir%%cth tranﬁi jon in the water content of the noodles during the drying
treatment SrB%RY q’?;\%l’e’g? SEEM V04SN bRttt rapAlsotiaadsgere t

instant driesbjteoties abiailedimienmasneidescribedadove weke Place thdd ABsingiais

noodles cggggégl ml of hot vygﬁ%}l\{gs add(ﬁgé %ra]\d %};r standing for 3 minutes, 5 panelists ate

€ water co, € 1100 S E . :
the noodles performed a sensory evaluatioh. The results are shown in Table 7. As is

evident fr¢f®9@ble 7, dried instant noodles were obtained which had a taste similar to fried
o . e L P AL R YA
treatment were cut to a length of 20 to 25 cm per serving (a weight of 80 g/serving), and
the cut noodles were placed inside a drying frame (retainer) on top of a conveyor. The
retainer used was a ring-shaped retainer with an upper opening diameter of 73 mm and a
lower opening diameter of 87 mm.
[0091]

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

[0092]

(2) Evaluation of instant dried noodles



(Comparative Example ) With the exception of performing the spraying of the noodle
strands with oil after completion of the steam treatment, instant dried noodles were produced
in the same manner as example I. When the thus @Btained instant dried noodles were
.Subjceted to a sensory evaluation in the same manner as example 1, the results revealed an

unsatisfactory ro | fri -Ji t IS surmised that.
these evaluationgﬁaﬁge ﬁ?&%gﬁéﬁd&f@éﬁlﬁ oﬁ?&@fﬁ%@lﬁ gg%?%gdn%b(% eggﬁ&??ﬁggs eam
treatment, siist thisneoHparativé B pidat netanipdetd pemstattivrtendiegdivirtontnetes, 5

noodle SIBRRS MAIRHARIR Bk ias s IPRIAMISL A RHIate Wherelile.pd auRsan'
[0094] (Cmaratlve Examples 2 to As illustrated in Table 7, with the exception o

altering wHetHEr or o &Y 8amsI8 o wakladodded instaraneptbes g molthtatied Whishapdanot
an oil wastadber@diohasadiediriiands Waank died-oenmkies Were PrRduead indhesame

manner as example 1. The thus gbtained instant dried noodles were subjected to a sensory
evaluatiorj‘?ﬁ” tﬁ@‘%é“rﬁ'é‘lH’f‘aWn‘@LL’é% N A A SRE S B ARRT PR Burther, in a
similar maiies to example |, the results of continuously observing the transition in the water
content of the noodle blocks durjng the drying treatment are shown in Table 8. [0095] [Table
7i [00965 OMPRRIL & EAF R Table 7, in example 1, which eetnbined kneading of the oil
into the raw matéiihflharewitp Spnayfipgréfrhmgitlentor tlyen g wifaee rafdidie fteadle withnds; ftaste
and texture similar to fried noodles were obtained. On the pther hand, in cqmparative
examples%%o%at%%a?g{ggf%%ﬁgr@a fe thlcr)lt%lé% |ﬂ£ée a%?gdg%sdwg&%grrg (é:%cu dlrlft))t b&*Bbtained.
[00971 /TatsergraseExample 1. CBhepdhatihe sexamiptd hstarh peedtive dicanwiec 3ubgrvipdrative

example %ensory evaluation in the same manner as example 1, the results revealed an unsatisfactory

roasted sensation and a lack of a fried noodle-like taste. It is surmised that these
evaluations are because when the edible oil is sprayed onto the noodles after the steam
treatment, as in this comparative example 1, not only does penetration of the oil into the
noodle strands deteriorate, but the roasting is performed in a state where little oil is present.
[0094]

(Comparative Examples 2 to 4)

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

blocks during the drying treatment are shown in Table 8.



0 minutes 46. It 45.80 45.44 45.51 2 minutes 26.7.5 30.24 28.14 26.81 Drying time 1 4
minutes6 minutes Water content (4) 114.3S8.67 :8.661L64
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[0095]
[Table 7]
Oil addition method | Oil content
(dried noodle Sensory evaluation (taste, texture)
Kneading | Kneading block)
E e 1 , Both taste and texture feel the same as
0, 1)
SR 2o 3% % > those of fried noodles
Comparative No fried noodle-like taste. Slightly
0% 0% 0% 1
example 2 uncooked texture, and puffed texture
. Fried noodle-like taste, but inferior oily
Comparative . R
0% 7% 7% 3 taste and roasted sensation, and inferior
example 3 . .
fried noodle-like texture
Fried noodle-like taste and roasted
Comparative sensation. Noodle producibility is poor,
7% 0% 7% 3 .
example 4 and the noodles have a slightly hard and
- brittle texture
[0096]

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

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

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

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

obtained.
[0097]
[Table 8] -
Drying time
0 minutes | 2 minutes | 4 minutes 6 minutes 8 minutes | 10 minutes
Water content (%)
Example 1 46.10 26.75 14.38 8.67 6.11 3.12
.
Comparative | < g0 30.24 18.66 11.64 7.45 425
example 2
C ti
OHparative | 4s 44 28.14 16.14 10.16 6.42 4.12
example 3
C ti
omparative | 4s.51 26.81 14.13 9.12 6.24 3.23
example 4
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[0098]

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

[0099]

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

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

[0101]
(Example 2)



[0098) From the results for example 1 and comparative examples 2 to 4 shown in Table
8, it is clear that, compared with the case where no oil was added by kneading or spraying
(comparative example 2), adding the edible by eith&t kneading or spraying increases the
drying rate, and the drying rate tends to increase the most when kneading and spraying of the

edible of are usedho FAMARAEANME L0 roa I STAVR INEISEHAN, 1y

microscope photograph illustrating the cross section of a nood

noodle ob@ifRidanExHIipIe MFBo S abtitEr s aR W et da Tetiseeh ot ografrsdried

illustratingghe ipRsSastARS-Ohigingiapkdried noodles obtained in comparative examples 2
to 4 respectively. As shown in FIG. 1, the cross-section of the instant dried noodles obtained

in examplélf r%%%“%t%?g%ﬂﬂﬁi@ﬂé@ BroE&ded unifennly at both the outside and the inside

of tr?e n?ogle straguh) pvihviheerassr seaion olthe-acerie] siianst baing Ase RN J08NAHE:
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ly rounded outline, in compari ith example 1 (FIG. 1), in cemparative
example erérs@nﬁ)st?ﬁ?llé Hﬁb’ﬁ&&‘o@@ﬁﬁ% itﬁ’?ﬁﬁf%ﬁ%\rg‘}( E{H\é[i%}ﬁ“éﬂhg%%&i’é strand,
and the crbsi:segtion, retdginaatkedsthiatiabyceeabieigyithahiape. Ffutaer niateampriativexture.
example 3 (FIG. 3), slight swelling is,qbserved at the outside of the naadle strtang, hut the
cros.s-sectlonlgésmnz%lilyrﬂ%é1 %e S é‘r{]]?%%aré?: é)\r%u'fg?“s Faig g, lg},hl%%g)gﬁ{b ’Fﬁﬁ(\?/‘éeéjjzﬁrﬁﬂé 4
(FIG. 4), clelir 3welfinbkidiseennwitlimihe mtéld phfrecanoee pigamnocht A3Gmésiilincolibpased

with comparati FIG,2 and Fl -t ernal shape qf the
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[0100) (5 prepiheannNe esHltRdbifciRApihat, as in example 1, by adding an edible oil to

the raw material flour and also adhering an edible oil to the noodle strands, swelling of the
noodles pf@é@%bs more favorably, yielding more uniform swelling. Although not constrained

by theory, it is asgumeghed HieserARIEIYEHIANS Wk SRR & sy aRVdiRtitisdfastrasulting from
promoting swelling near the surface of the noodle strands by spraying oil onto the surface of

the nood|é BXAAGLASRADPETRBEMY EWETHHE RONPWithir? thés AR8 dRstiah 8 Wy asesdittdf into
the raw matiesied figinim OOk itExampiead)beth dissdhedallowiTgdescrpianrshndasitRie

production of a three-layer. noodle in accordance with. the method of the present invention for
producingVYrellé Iéﬁ?drfgoidé%{; N A ?\%W%%%Pﬁﬁ eaﬂsgﬁes?f Qh%?)(w)g?’}%ﬂh% e otida
instant noodlgsng m300rg efasvheetdtduiowbS aiytibs ndedorita 1N@ sy 0t tatec sosiegpincand

600 g of ao{ﬁgéﬁé@% %%agiﬁ g%rlz%y.ct name: FIBERZIM, m.anufactured by Mgtsutani C_hemical
Industry Co., Ltd?) was then adtled to complete preparation of a raw material flour mixture. To

this mixtul@Mak added 330 ml of a mixing water in which had been dissolved 15 g of salt, 2 g
of aikaline minerRiss AN A olie SAIIRNBRIAMEN! AL AR BIE G (GaYplent to

2% by weight based on the total weight of the raw material flour) was then added, and

resulting AYEGr&cRAatRhcEIBE G psinlaces rradivhsnd prd ssputaiilsietoprdisabendndnder
layer noogllg gRugihy 8L dle band was then sandwiched between two outer layer noodle bands in

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

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

minutes 30 seconds, yielding steamed noodles. The steamed noodle strands were then



In a separate preparation, 900 g of wheat flour was dry-blended with 100 g of tapioca starch

to prepare a raw material flour, To this raw material flour was added 330 ml of a mixing water
in which had been dissolved 15 g of salt, 2 a of alkdine mineral water and 0.2 g of a carotene
pigment, 20 ml of an edible oil (2%) was then added, and the result ing mixture was kneaded

for 15 minui@sdncy ROYREhRALIBRIS HHXEL A PHE RAIE AN LY @ga@%‘&%g%@& LQél&%;

Next, both of the noodle doughis obtained in the manner descr above were rolle
separatelyX88orHicaiatsh p MG Hdbeiropdiss Wt R outer layer noodle band, end the inner
layer noodje feand was then sandwiched between two outer layer noodle bands in a noodle
band thickness ratio of outer Ia¥ler - inner layer : outer layer - 1:2:1 (weight ratio), thus forming

a three-layer noodRPBMHENARERS §iFRTeH 1eorirsfed harbbereaubiseieddadhs pbm Jakadned

in a combineshmaching: catles flletpayorsngalingnaahing (@NEIBRNHEYD USIRE M EVHRY

blade of a%%uare S‘L(aﬁﬂ‘?e No. 206%ie din J;n00 le strands having three;lglﬁl/er structure and an

overall thidRAGAL SIS WS REASA S R A B BB FRORPRAL A B4R ARORIRERE, e

edible oil wetsisprayed wmniforinly-srte-the sinéaceibfdheppengrednavinaediecsrands diea

amount of 8$’raryed oil was 50/9 relgf\tg\fe to the 1 kg of the raw material flour, namely, 50 ml of
ﬁ OPO 1n ame O

oil. Immedlla ely e\ﬁlov\%nglg sprgyr/ing of the edible oil, a steam treatment was performed for a
period of ZMfHites to 2 minutes 30 seconds, yielding steamed noodles. The steamed noodle

strands were then; 3 | imi 'ﬁ%’f’Z’B nt to that used. for typical fried
noodles. At this s?]asg}gg, athgésv%{fegrﬁéqu?g%ﬁ&e noodgiy e%%\%psg%’sa/og.eﬁélfaElinpmggﬁg%?e%@%‘ﬁy,
the steam8&¥Fifdbdiesiratiied bedk dubjedted {ddhe v \varfignearingt tdemmentwerd t426 a

length of 20,025,618 REEERIPAILE W%M@&&%ﬁﬁﬂ@@ﬂé’réﬁ%w%&g‘w@ﬂgk%%gﬁeé?%?ed

inside a drying frame (retainer) on top of a conveyor. The retainer used was a ring-shape

retainer with BYSdppeareped vy drimiesr Gerebydiy insdbeisorsiopetidy waiviasst 65 hen.
[0106)  rekisiiag b ptainbiging @ dd BISMN Bsysteny adeiticahimpingement aliflow

system, manufactgrjo by Arakawa Co., Ltd.), a hot air stream at a temperature of 142'C was
blown ontSTEHSdIEs from above and below the retainer at a stream speed of 65 to 70 rives
for a perigd b4 minutes, thereby drying the noodle strands contained inside the retainer and

producing@%n}u%{igg nlpl%csi egtrgﬁlvi(ri] a \(/i\iater content of 6% and an oil content of 7%. [0107]
(2) Evaluation Ot Instantaferfoodfes°°“he instant dried noodles obtained in the manner
described above Theragitatedied nandlestabthneddietheumn 320 datoflot svaterwas plddatlirand

after standj ' elistsqat oodles, and perfarmed a sensory evaluatian.
The resuI%Q%é%%@%%%%@d%%ﬁi&%l@sg tl% Seae%n&l% té)rllrclfeal \?vrhs?g nﬁj?gg iofe%s elgllllr%nl a%rlo
fried noodteBedist atewsiieerlssureddmifermedrdedmood s e yetlhed aubarcatelicl vhite in

which the @il aapienk had NEChAURRIESSEhIA IRRERHIRIENE Bmilar to fried noodles and a

swollen texture similar to fried noodles, and yet had a low caloric value in which the oil
content had been suppressed to approximately 7%.
[0108]

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

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

embodiments can be made over a broad range without departing from the spirit or scope of



[0108) FIG. 5 shows an electron microscope photograph illustrating the cross section of a
noodle strand of a dried instant noodle obtained in example 2. As shown in FIG. 5, compared
with example 1 (F10. 1), the noodle strands of exad¥le 2 exhibited more uniform swelling.
Further, whereas 9 minutes of drying time were required in example | to obtain a noodle block

with a watgfegratent BBl exaspRie2ntheexistence Aiher esistanisiargh inbe i E@g{@ﬁff
oC

the noodle strands meant the drying rate was accelerated, enabling a favorable noodie
to be obtaﬁf%‘&’%iﬁ’? IHIRG TiRe SRSHRIEHIN thssPasiBo b timprisserlinaresitrs:
Accordingly, the present invention is limited only by the appended claims, and is in no way
constrained by the specific embodiments outlined above. 34 CLAIMS 1. A method for
producing instant noodles dried by a high-temperature hot air stream, the method comprising:
step (a) producing a noodle band from a noodle dough prepared by adding an edible oil to a
noodle dough material comprising a raw material flour, and then producing raw noodle strands
from the noodle hand, step (h) adhering an edible oil to the raw noodle strands, and then
steaming the raw noodle strands to produce steamed noodles, step (e) forming a noodle
block by packing a predetermined amount of the steamed noodles into a retainer, and

step (d) swelling and drying the noodle block by blowing a hot air stream at a temperature of
120C to 160C onto the noodle block from above and Wow the retainer at a stream speed of
30 mis to 70 m/s for a period of 3 to 15 minutes. 2. The method for producing instant noodles
dried by a high-temperature hot air stream according to claim 1. wherein in step (a), an
amount of the edible oil added to the. raw material flour is within a



range from 0.5 to 2.5% by weight based on a total weight of the raw material flour, in step (b),
an amount of the edible oil adhered to the raw noodle strands is within a range from | to 8%
by weight based on a total weight of the raw materf Hour, and in step (d), the noodle block is
swelled and dried until a moisture content of the noodle block falls to not more than 6%.

The method for producing instant noodles drieddgyg\jigh-temperature hot air stream
according to claim 1 or 2, wherein in step (a), a resistant starch is also added to the raw
material flour. 4. The method for producing instant noodles dried by a high-temperature hot air

stream acgording te,&iRda 1*09&)2@(‘1\4@91@ Rstantifc8R{@tidh 'l?}eaolfnl%lﬁ 9@@1&9@6‘9& HPstream,

formed, the three noodle bands are laminated to produce a three-layer noodle band having an
outer Iayeﬁ?ﬁr‘i’é‘?t RS SERES S er structure, raw noodle strands having a three-layer structure

are subsequentlystgs (pyqauedtfpoamdadithrasd @eh Aerd@danchippd phresisialidstaren is
added to thglbli'ep ol I'c%yae noodle dough material comprising a raw material flour, and then producing
raw noodle strands from the noodle band,
step (b) adhering an edible oil to the raw noodle strands, and then steaming the raw
noodle strands to produce steamed noodles,
step (c) forming a noodle block by packing a predetermined amount of the steamed
noodles into a retainer, and
step (d) swelling and drying the noodle block by blowing a hot air stream at a
temperature of 120°C to 160°C onto the noodle block from above and below the retainer

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

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

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

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

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

noodle block falls to not more than 6%.

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

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

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

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

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

layer.





