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THREE- LAYERED NOODLES" (Technical Field) The present invention el ates to a
process for,producing wet and fresh three-layered noodl es having a | onger .
shel flife and an excel | ent taste and texture. (Background Art) In general,

noodl es havi ng nuch water fhent -ten e spqi l.ed py 4m gr oor gani sns such
as bacteria and nol ds. Theﬁgf reé (? g erqtoékgﬁp?a gh&lfﬁife of the
noodl es even at roomtenperature for a long termover several nonths, the
noodl es have often been dried and the water content has been reduced by

hot-air drying;”"surr OY:EQ?e rdR PROBUENG mumﬁymgm}g}oggyﬂg gronce the

wat er content of the noodles has been r ficult to
obtain the desirable texture of non-

(Technical Field)
The present invention relates to a process for producing wet and
fresh three~layered noodles having a longer shelflife and an excellent

taste and texture.

(Background Art)

In general, noodles having much water content tend to be spoiled by
microorganisms such as bacteria and molds. Therefore, in order to keep
a shelflife of the noodles even at room temperature for a long term over
several.months. the noodles have often been dried and the water content
has been reduced by hot-air drying, sun drying, frying and vacuum
drying. . However, once the water content of the noodles has been
,réduced, it would be difficult to obtain the desirable texture of non-
dried fresh ﬁoodles even if the dried noodles were rehydrated and
restored for eating with water or hot water. Accordingly, research and
development on the wet noodles which can be preserved even at room

temperature without drying the fresh noodles has been continued.

The wet noodles are called, generally, fresh noodles and are
directed to boiled noodles, steamed noodles, raw noodles having much
water content, or noodles having slightly reduced water content in
comparison with the foregoing noodles, and "desirable texture of the
fresh noodles” -referred in this specification is directed to the texture

of noodles just cooked by boiling or steaming, and particular to the
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dried fresh noodles even if the dried noodles were rehydrated and restored

for eating with water or hot water. Accordingly, research and devel opnent
on the wet noodl es which can be preserved even at roomtenperature wthout
drying the fresh noodles has been continued The wet noodl es are cal | ed,
general ly, sh, noodl e are dir

cle o boil e odle .
nood| es, raw BB fEs oﬂa\ﬁ“l?ﬁ Hﬁ%‘lﬁ Wéf‘g Ft:tdﬁ LHSS o?{intg‘édl’%% ll?éw h‘b aéiﬂiléh‘tfl o
reduced wat er.¢ g %fnt in ofngzrison w th the,foregoi ng noodl es, and
"desirabl e texthte FSt Y S HEAGY et f@?%rred in this specification S
directed to the texture of noodles just cooked by boiling or steam ng, and
particular to the 2

As methods to preserve the wet fresh noodles for several months at
room temperature, there have been known methods, i.e., a method of
adding bacteriostat(s). such as propyleneglycol, a method of sterilizing
by retort, and a method of combining pH adjustment with heat
sterilization. However, the former method of adding bacteriostat(s)
will not provide a good image to consumers in view of using additives,
and the latter method of'so—called'retort sterilization that conducts
sterilization for over 4 minutes at 120 °C or similar conditions is not
preferable, because the color of the noodles becomes dark and the
desirable texture of noodles is lost. Further, in the method for
improving shelflife by using both pH adjustment (to acidify the noodles)
and heat sterilization, "stiffness” and "elasticity” are lost, then the
desirable texture of the noodles are also not obtained, because the
water penetration into the inside of.thelnoodle strands after the
sterilizing step and the moisture gradient between the inside and the

outside of the noodle strands is eliminated.

Then, the present inventors developed a process for producing wet
noodles having a longer shelflife even at a room temperature, and having
"stiffness” and "elasticity* by a method comprising the steps of
preparing noodles by adding alkaline agents and alginic acids to the
flours, acid-treating the noodles so obtained, and heat-sterilizing them
(See, Japanese Patent Application No. 3-174129). However, according to
this invention, "smoothness” and "stickiness” of the noodles were

_ insufficient, though "stiffness” and "elasticity” of the noodles can be
_— _
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texture on "snoot hness" and "stickiness" of the noodles, in addition to
"stiffness" and "elasticity" thereof. As nmethods to preserve the wet fresh
noodl es for several nonths at roomtenperature, there have been known

-

met hods, i.e., a nethod of adding bacteriostat(s), such as propyl enegl ycol,
a nethod of stgg glpy retort, and a nmethod of conbining pH adj ustnent
with heat - stef However, the fornmer nethod of adding

bacteri ostat (s) mnll not provide a good inmage to.consunmers in view of using

additives, and the latter method of_so-called retort sterilization t hat
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| Provisional Publicaiton No. 62-79749, and Switzerland Patent Application
No. 02444/90-9, said techniques are directed to the action of calcium
salts against the noodles to which alginic acids are added. These
methods were making use of insolubilization and gelation of alginic
acids due to the formation of calcium alginates which are calcium salts
of alginic acids. However, "stiff” and "elastic” textute of the noodles
and a longer shelflife at room temperature, which can be obtained by
adding alginic acids to noodles qnd treating them with acids along with
disclosure of the patenf application (Japanese Patent Application No. 3-

174129) by the present inventors, could not be obtained by the methods

aforementioned.

(Disclosure of Invention)

As a result of further investigation by the present inventors to
eliminate the defects on insufficient "smoothness” and "stickiness” of
noodles referred in said application (Japanese Patent Application No. 3-
174129), a process for producing fresh noodles having a longer
shelflife, and deéiréble texture similar to the fresh noodles with
"smoothness™ and "stickiness” as well as "stiffness” and "elasticity”
has been established by making noodles of a three-layered structure and
applying the technique of adding alginic acids to the inner layer, and

treating them with acid(s).
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desirable texture of the noodles are al so not obtained, because the water

penetration into the inside of the noodl e strands after the sterilizing

step and the noisture gradi ent between the inside and the outside of the |
noodl e strands is elimnated. Then, the present inventors devel oped a

Penporature, " and RATPREE 488 oL B3, TBHTR. bR b5 )b BB P L
the steps of prenani B naadies &b 306in%eah kel WRoRORNYS) AV (Bl A Niig 361 i

to the flours, acid-treating the nood es 'so talne and heat erl I zI ng

them (See, JapadEsqpPateroseRpsdcati fihdie- s?ré‘n7d413ﬁ’én theVWRoRN e REGONFYNDeRq

this invention, "snpothness” and "sticki ness" of the noodl es were
i nsuf ficient, c@&gwgh "stiffness" and "elasticity" of the noodles can be

That is to say. a method of the present invention is a process for
producing noodles, in particular, the fresh three-layered noodles
comprising the steps of:

(1) preparing an outer-layer dough by adding starches, aikaline
agents, salts or the like, and, if necessary, alginic acids and/or saits
thereof, to flour(s) comprising, wheat flour, or wheat flour and grain
flour(s) as major ingredient(s), and kneading them with water;

(2) preparing an inner-layer dough having pH of from neutral to
weak alkaline by adding_alginic.acids and/or salts thereof, alkaline
agents, and, if necessary, starches, salts, or the like, to flour(s)
comprising, wheat flour, or wheat flour and grain flour(s), as major
ingredient(s), and kneading them with water;

(3) preparing dough sheets from said inner-layer dough and outer-
layer dough through convéntional techniques such as rolling, then
further rolling thé dough sheets obtained to make a dough sheet having
an outer-layer/inner-layer/outer-layer structure, making noodle strands
by conventional techniques, and subjécting the noodle strands to
gelatinization;

(4) treating the gelatinized noodle strands with acid(s) solution
to acidify the strands; and

(5) steps of packing hermetically said pH-adjusted strands, and

sterilizing the noodles by heating,

\
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3 obtained well. Although techniques to incorporate alginic acids into the

noodl es are disclosed in the prior art of Japanese Patent Publication No.

61- 12662. Japanese Patent Publication No. 1-49472, Japanese Patent .

Pr ovi si onal

Publ i caiton No. 62-79749, and Switzerl and Patent Application

No. 02444/90-9. said mphabqales%c%e divoachest 0¥ the pekern 191fveﬁﬁid%1' up sAddels

agai nst the noodl es to which alginic acids are adde These net hods were

maki ng use of £4ngebdbi iz areon rnde IR Y@M Afd 185 0T i8sAElS dv@ptwth?n a
formation of caIC|un1aIg|nates which are calciumsalts of alginic acids

However, "sti§ét ondoredodagi stepsexbfitgelat ihheingoand exidnfly g ehg@aioodlies

shelflife at

roomtenperature. which can be obtained by adding alginic

aci ds to noodb &muldadetusdat iingttehami i s vacorls al ong with

Although the inner layer and/or the outer layer dough or the dough
sheets pf the present invention can be prepared at atmospheric pressure,
more desirable fresh three-layered noodles can be prepared if these are

prepared under reduced pressure.

As flour(s) for doughs in the present invention, wheat flour,
starches, grain flour(s) or the like, each of which has been used
conmonly in producing the noodles, can be employed. Applicable starches

comprises wheat starch, rice starch, tapioca starch, potato starch, corn

starch (including waxy species) or the like, and starches prepared by

processing or chemically modifying the foregoing starches. Applicable
grain flours comprises rice flour, sweet corn flour, buckwheat flour,
barley flour, soybean flour or the like. Further, flour(s) to be
employed in the present invention comprises, in addition to the
ingredients listed above, proteins, polysaccharides, oil and fat,

emulsifiers or the like used commonly in the production of noodles.

Alkaline agents referred in the present invention are known
alkaline agents generally applicable to food, for example, a mixture
containing one .or more of sodium carbonate, pottasium carbonate, sodium
bi-carbonate, ammonium carbonate, sodium phosphate, pottasium phosphate,
polyphosphates or condensed phosphates or the like can be employed.

However, alkaline agents containing calcium salts are not preferable in

-
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di scl osure of the patent application (Japanese Patent Application No. 3-
174129) by the present inventors, could not be obtained by the methods

af orenenti oned. (Disclosure of Invention) As a result of further .
i nvestigation by the present inventors to elimnate the defects on

Syl crent TREIANRRESIn @Rt jont | SH 0930 hePhuRto9R SICTUE FE S P Hicinic

application (Japanese i cation a process

producing fregp;dogdiege W\éisﬂgart?%'i?;‘%ot@@e&f {11t 20l desedatherd ftivee

simlar to the fre noodl es w ness"’ and "sti cki ness s wel

"stiffness” apfeo®iidglyCidalcifRSsalesn £3baPE4 I8¢ PYcH Rl POi JHROH} €8 1R uft
three-layered structure and applying the technique of adding alginic acids
to the inner kavey.toabd dsedabinder bR ¢Wonk @CindtStausing such reactions may be

used.

Although the amount of alkaline agents added will vary according to
kinds of the alkaline agents, said amount in the present invention is
set so that the dough pH becomes from neutral to alkaline, preferably
from about 6.5 to 9.0 to impart "stiffness” and "elasticity” to the

noodles.

That is to say, if pH is less than about 6.5, "stiffness” and
"elasticity’ can not be imparted-to noodles, and if pH exceeds 9.0, .
acidification of the noodles may become insufficient on the acid-
treatment at the following step(s), thereby, a longer shelflife will not

be expected and ohtéining the desirable noodles will also be difficult.

Alginic acid salts employed in the present invention are alkali
metal salts of alginic acids (e.g. sodium alginates, potassium
alginates), magnesium salts and ammonium salts, and these alginic acid
salts and alginic acids are available from the commercialized products.

These addition may be done as a form of powder or a solution.

Though the amount of aiginic acids and/or alginic acid salts added
will be determined in consideration of the other ingredients, for
example, the amount of alkaline agents added and pH of the dough based

- on said amount, degree of the acid-solution treatment, and properties of
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4 Further, the fresh noodl es produced by this nethod have nmerits wherein

t he noodl es are tough agai nst becoming dull texture, and have preferable

"l ooseness” of noodl e strands when the noodl e mass have been cooked. That |
is to say, a nethod of the present invention is a process for producing
noodl es. in parti

Sreps oi: (1) TPAERR Rei s eabbErtY SILFFiAsYn S Ao HE BRI TSRS, dfore ver

Chereot . ro Ik Birhints BRa 1y gREPARRYouE 9 RLEVAR, B A oo iy |

flour(s) as maggs fmagr g6 @Nt( 63%, ane &NERJ BY FASERM A tWB ffoduct from losing
"stiffness” is reduced, and if excessive amount is added thereto,
stiffness of the noodles becomes too strong, and the texture of the

noodles is spoiled.

The preparation of the outer layer dough and the inner layer dough
is carried out, respectively, at atmospheric pressure or under reduced
pressure, with conventional apparatus, and in case of the latter, for

example, vacuum mixers can be used.

Further, dough sheets of the outler layer and the inner layer are
prepared respectively by rolling or the like with the conventional
techniques, or can be prepared by making dough sheet extruded by an
extruder or the like under réduced pressure, and for example, known
apparatus for producing dough sheets (Japanese Patent Application No.

59-254855) may be used.

If the dough and/or the dough sheets are produced under reduced
pressure, the deaeration is accelerated, then dense dough or dough
sheets can be obtained, and as a result, better results in terms of
smoothness, transparency and easiness to looseness can be obtained.
Layering of the dough sheets of the cuter layers and of the inner
layer, and rolling and cutting into the noodle strands can be carried

out according to conventional techniques.

_
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(2) preparing an inner-layer dough having pH of fromneutral to weak

‘al kaline by adding alginic acids and/or salts thereof. alkaline agents,

and, if necessary, starches, salts, or the like, to flour(s) conprising, -
wheat flour, or wheat flour and grain flour(s), as major ingredient(s), and

kneadi ng themw‘tmggﬁqu%,éﬁgattﬁeﬁpgﬁim fighdl shemles 14 Offes Bl sdninghodAieh

~dough and outer- lay rou conventional -techni ques suc

rol ling, thenmzfy“rbteh%n{u‘altla@i 'Witthhﬁoﬂ%ﬁ%‘?ﬂ‘le‘ﬁﬁe%h@@.%hﬂeajpﬁa(?a%&e sicHONg S tean-

sheet having an outer-layer/i1nner-layer/outer-layer structure, naking

‘noodl e st rand§eé%xn§9@/t%@hh9 1alpoti g eaioGUeRe 1aMd, Satf @at adidl-sbéunwadlteeatment
strands to gelatinization; (4) treating the gelatinized noodle strands with

aci d(s) sol utjpnheOnged 1di hyy thee cohd@tdd; abing ¢P)h Hiehsr of meabed iy treat

hernetically said pH adjusted strands, and
noodle strands in an acid solution wherein pH is adjusted after said
gelatinization (first method of the present invention), or a method
wherein said gelatinization ié conducted together with said acid
solution treatment (second method of the present invention). In the
former method, an acid solution treatment may be conducted by dipping
the noodle strands into an acid solution, applying or spraying acid
solution to the noodle strands, and in the latter method, said treatment
may be conductedlby heating the noodle strands with acid solution

prepared by adding acid to water, or scattering or spraying the acid

solution to the noodle strands in a steaming process.

Acids to be used in the acid solution treatment comprises the
acids, which can be applied to foods, such as acetic acid, lactic acid,
citric acid, malic acid and vinegar(s). Conditions for the acid
solution treatment may be appropriately set in consideration of a kind
of acids to be used, pH of the noodle strands, alkaline degree of the
noodle strands, shelflife to be imparted, and properties of the noodles,
However, it is necessary to acidify the acid-solution treated noodles,

preferably pH 6 or less.

In .the present invention, it is presumed that alginic acids and/or
alginic acid salts become an insoluble alginic acids and make a three-
dimensional-network-structure in noodle strands by said acid-solution

treatment, and as a result, "stiffness” and "elasticity” can be imparted

—_—
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sterilizing the noodles by heating. 5 and, as a second enbodi nent of the
present invention, a process for producing fresh three-|ayered noodl es
conprising a step, within a set of foregoing steps, of gelatinizing and )

acidi fying the noodl es sinultaneously in the acid solution. Although the

I nner |ayer a the d ug t he d heet t he presen
i nvention can?ﬂ)ec}ﬁr 58814 E{a%‘f sﬁ?u 2 8 BdfFt! "%0 g‘ﬁl‘é%strhﬁbfl%o‘ﬁree§ﬁra“dts
t hr ee- Iayered aodl. e a f. .t h e er, r
ressure ne Frodiid &P dotoie Eﬁé’#“f%féﬁf)%ntve REREHEFS, 43 b | TRee

| by hermetically packing the noodle strands and sterilizing the noodles

by heating.

.Accordingly, the acid solution treatment in the present invention
can realize an impartment of "stiffness” and "elasticity” to noodles

together with a longer shelflife at room temperature.

‘Incidentally, adequate "smoothness” and "stickiness” together with
"stiffness” and "elasticity” can be imparted simuitaneously by not
adding alginic acids or adding a small amount of them to the outer layer
in combarison with that of the inner layer, thereby, noodles having a
desirable texture which is very close to that of fresh noodles can be

obtained.

Further, when substantially the same amount of alginic acids are
added to the inner layer and the outer layers of noodle strands, the
desirable noodle can be prepared by adding larger amount of starches to

the outer layers.

.The fixed weight of noodle strands, in which pH is adjusted through
said steps, are packed hermetically by conventional methods, anﬂ
sterilized by heating. Usually, although sterilizing conditions are
depended on pH of the acid-treated noodles, heating of more than 30
minutes at 85 °C, or for more than 20 minutes at 95 °C, or for more than
10 minutes at 110 °C in a steam sterilizing chamber is required, and

other necessary conditions can also be appropriately employed for the
-
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starches. grain flour(s) or the Iike, each of which has been used commonly
'in producing the noodl es. can be enployed. Applicable starches conprises
wheat starch, rice starch, tapioca starch, potato starch. corn starch N
(i ncl udi ng waxy species) or the |like, and starches prepared by processing

Conpri seq ri 4 ep biAA neott GBREPAICRRT! B ALRund T bR PR El ol T °

-soybean fl our i ke. Further. flour(s) to be enployed in the present
‘i nvention cpﬁﬁﬁpgégﬁ”kn addition to the ingredients |isted above, proteins,
pol ysaccharides, oil and fat. enulsifiers or the like used commonly in the
production of noodles. Al kaline agents referred in the present invention

are known al kal i npregeibsd BaNQralitdedBp! iiablresémt finoent ifoar cexarepl e, a
m xture contai ning one or nore of sodium carbonate, pottasium carbonate,

sgdi Uhm bi - cardyamat €ialdar@aniynmresh boyedties mediedniphosphed,iopat tresistie bag, or
phosphat e,
in a cup-form vessel made of polystyrene or the like containing the

noodles together with seasonings and/or condiments.

(Best Mode to Practice the Invention)

The present invention will be described élong with the following
examples. -Incideﬁtally, these examples disclose one aspect of the
invention, therefore, the claimed scope should not be restricted by the

disclosure thereof.

A;:‘Application to thick-strand noodles

Example 1 : Noodles prepared at atmospheric pressure and

treated with acid solution after gelatinization

" Three-layered noodles of the present invention were produced

according to the folldwing steps. |

@ 360ml of kneading liquid was prepared by dissolving 30g of salt

in water, then, added to a flour-mikture nade of 0.8kg wheat flour

(medium protein content flour) and 0.2kg starch, and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer. _

@ 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water, then, added to 1.0kg

wheat flour (medium protein content flour) and kneaded for 15 minutes
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pol yphosphat es or condensed phosphates or the |ike can be enpl oyed.
'However, al kaline agents containing calciumsalts are not preferable in

6 the present invention. This is because the calciumreacts with alginic ~
acids and gelates. and it beconmes difficult to get enough kneadi ng.

Accordingly, dﬂlh%u 'ta% PindiPhe AU BYs 1TUCHo FRAUEO o1 €6t Oclhlémiﬁﬁéﬁs

to be used under conditions of not causing such reactions nmay be used
Al t hough the mqn(dmghalphahme agents added will vary according to ki nds
of the al kaline agents, said amount in the present invention is set so that

‘the dough pH bec@epodgtorhoets madetef ahkaidmee, 1pyeaf doaph yand the. outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and cut into noodle strands through a cutting roller of #10.

@ Said noodle strands were boiled for 12.5 minutes (in a boiling
water wherein 0.05g/ £ lactic acid was added), and cooled for 1 minute
with tap water and for 1 minute with cold water of 10 °C.. |

® Noodle strands prepared in said step @ were dipped for 1 minute
into water of 17°C, wherein 11.58/£ lactic acid was added, drained, and
15g of edible oil was added to lkg of the noodle strands,. then,

® 220g of the noodle strands prepared in said step ® were put into
a pouch and were hermetically packed. |

@ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes, and were cooled in flowing water to obtain the three-layered

noodles of the present invention (noodle strands pH 4.0).

Example 2 : Noodles (inner layer was prepared under reduced pressure)

/treated with acid solution after gelatinization

@® 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour-mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2kg starch, and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer.

® 370ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water, then, added to 1.0kg

wheat flour (medium protein content flour) and mixed for 15 minutes with
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fromabout 6.5 to 9.0 to inpart "stiffness" and "elasticity" to the

hoodles That is to say, if pHis less than about 6.5. "stiffness" and
"elasticity" can not be inparted to noodles. and if pH exceeds 9.0.

acidification of the noodl es may becone insufficient on the acid- treatnent’

he foll
A e P T R e
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anmni um sal t?ﬂ ﬁs’]ﬂct BESR ?n'm ph g}’ %‘%b@'u@@'sdbﬁgjﬂ%ra{ rlhﬁeﬁ‘cfa‘}%ra(@od:gh pH

available fro onnerC|a I'zed product ese addition may one as a
form of powder, a solution. Though the anmount of al ginic acids and/or
alginic acid salt's added will be determined in consideration of the other

ingredients. for ® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolied_through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller of #10,
and obtained fresh three-layered noodles of the present invention
according to the corresponding procedure of Example 1 (noodle strands pH

4.1).

Bxample 3 : Noodles (outer and inner layers were prepared under
reduced pressure)/treated with acid solution after

gelatinization

@® 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour-mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2kg starch and kneaded for 15
minutes with a mixer under reduced pressure (vacuum degree: T4OmmHg;
corresponding to the absolute pressure of 760-T40=20mmHg, hereinafter.
meant the same pressure) to produce dough for the outer layer.

®. 370m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water, then, added to I.0kg
wheat flour (medium protein content flour) and mixed for 15 minutes with
a mixer at atmospheric pressure and extruded under the reduced pressure

. of vacuum degree of 740mmHg to produce dough for the inner layer (dough

pH 7.6).

\
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exanpl e, the anount of al kaline agents added and pH of the dough based on
'sai d anmount, degree of the acid-solution treatnent, and properties of 7
noodl es (e.g. degree of stiffness), about 0. 5g (about 0.05% or nore per.
1lkg rour(s) is usually preferred but if alginic acids conponent is |ess

than about 0.05% b@r? §8E§q{ad8r9f/%te' nﬂnetrh‘?a%roqggéhfarn‘anlﬁé’%urigr * yer

"stiffness" is re uce excessi ve anount hereto, sti ness

‘of the noodl e@oM?HF@ugthO(?]gﬁi%ge Pr'f'rqhtefrerﬁﬂﬂuflﬁo% ht A6 13006 G alif a

sporled The preparation o e outer |ayer dough and the inner |ayer dough

i s carried oufeydteSREEL iMfERYSmPLL NAERDEPNAET £n PUCESURPep/ i iRdelayeaddatelr-layer
structure, tﬁen the dough sheet was cut into noodle strands through a
cutting roller of #10, and obtained fresh three-layered noodles of the
present invention according to Lhe corresponding procedure of Example 1

(noodle strands pH 4.0).

Example 4 : Noodles (inner layer was prepared under
reduced pressure) /acidified and

gelatinized simultaneously

® 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2kg starch and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer. |

® 370ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water, then, added to L.0Okg
wheat flour (medium protein content flour) and mixed for 15 minutes with
a mixer at atmospheric pressure and extruded under the vacuum degree of
T40mmHg to produce dough for the inner layer (dough pH 7.6),

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and the dough sheet was cut into noodle strands through a
cutting'roller of #10.

@ Said noodle strands were boiled for 15 minutes (in the boiling

water wherein 1g/£ lactic acid was added), and in accordance with the
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pressure, with conventional apparatus, and in case of the latter, for
exanpl e, vacuum m xers can be used. Further, dough sheets of the outler

| ayer and the inner |ayer are prepared respectively by rolling or the |ike
with the conventional techniques, or can be prepared by maki ng dough sheet °
extruded by an extruder, or the

[ 1k d d , d.-f
exampl e, knowt KSR o8] ottt g el 1o btk BV ESE btee ier ffiinoodles of
: i ti . 59- 254855 b |f the d h d h
et e o cﬁagﬁgee?'Yéﬁﬁﬁeaﬁ‘*%rfegg%?bﬂ,ed_t iy Be s bp L G 0RO g
then dense dough, ofloydh; ahestis1 ¢y} 1080 OB yBEse 300a i, Sof Bt nPeh o
results In terns O SNDO hn SS, ransparency ande easl| ness 0 | doseness can

be obtal ned.Layeh! NhOk tEPA 4THEN IRACChSo e SRPMIUI B 4.9yers and of the
and rol |1

i nner | ayer, ng and cutting 1nto the noodl e strands can be carried

Example 5 : Noodles (inner and outer layers were prepared under
| reduced pressure)/alginic acids were added to the inner
and the outer layers, and gelatinized and acidified

simultaneously

® 360ml of kneading liquid was prepared by dissolving 1.9g of
sodium carbonate, 3.0g of alginic acid, and 30g of salt in water, then,
added to a flour mixture made of 0.8kg wheat flour (medium protein
content flour) and 0.2kg starch, and kneaded for 15 minutes with a mixer
under reduced pressure'(vaccuum degree of T40mmHg) to produce the dough
for the outer layer (doughpH 7.3).

@ 370ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water, then, added to 1l.0kg
wheat flour (medium protein content flour) and mixed for 15 minutés with
a mixer at atmospheric pressure and extruded under the vacuum degree of
740 nmHg to produce dough for the inner layer (dough pH 7.6).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and the dough sheet was cut into noodle strands through a
cdtting roller of #10. |

@ Said noodle strands were boiled for 15 minutes (in the boiling
water wherein 1g/£ lactic acid was added), then in accordance with the

corresponding procedure of Bxample 1, fresh three-layered noodles of the
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out according to conventional techniques. 8 The gelatinization of the
rnoodl e strands in the present invention may be conducted wi th conventi onal
nmet hods and apparatus, such as steam heating, steamng, boiling or the .
l'i ke, and an acid-solution treatnment of the noodle may be conducted al ong
W th either a method to treat noodle strands in an acid solution wherein pH
i s adj ust ;ad dfreaentainyegion iweirgaohtained i bk itakbrhddesrotthd rppeldenpacid
‘invention), or a nmethod wherejin sai, el atinizatjon is, conducted . toget he
with said aci®lgbieni dAdipgALiRHE f('gega g‘erréttﬁ%‘lsof PPEE‘%SE%‘P\H"#HV r&‘ﬁ“&ﬁ).

In the fornmer nethod,,.an acj.d I '
di ppi ng and sterilizing then” Wood 13 skrants 5h 4. be cxandu;ted by

Comparative Example 1 : Single-layered noodles incorporated alginic

acid according to the conventional method

Single-layered noodles incorporated alginic acid were prepared
according to the following steps:

® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water. Then, dough (dough
pHT.6) was prepared by adding the liquid to 1.0kg wheat flour (medium
protein content flour) and kneading the mixture so made for 15 minutes
with a mixer at atmospheric pressure.

@ Said noodle dough was rolled through rolls to obtain a dough
sheet of 2.6mm thick, and cut into noodle strands through a cutting
roller of #10, then single-layered noodles incorporated the alginic acid
were dbtained (noodle strands pH 4.2) in accordance with the |

corresponding procedure of Example 1.

Comparative Bxample 2 : Three-layered noodles according to the
conventional method

(Starches were added to the outer layer)

Conventional three-layered noodles were prepared according to the
following steps: .

@ 360m! of kneading liquid was prepared by dissolving 30g of salt

in water, then, added to a flour-mixture made of 0.8kg wheat flour

(medium protein content flour) and 0.2kg starch and kneaded for 15
minutes wfth a mixer at atmospheric-pressure to produce dough for the

I —
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the noodl e strands into an acid solution, applying or spraying acid
'solution to the noodle strands, and in the latter nethod, said treatnent
may be conducted by heating the noodle strands with acid solution prepared.
by adding acid to water, or scattering or spraying the acid solution to the
noodl e strands jn jastean1ng process. Acids to be used in the acid solution

treat nent conptitde

'acetlc acid,

¥fe acids, which can be applied to foods, such as

e A, B o M T R AT o s
akal i nedegr 48 telna idoaR0ef té"bbﬁ%ﬁﬁ?ﬁ taSt R I a3h e

prpperties_of 15“; ngg@

aci d-sol ution

NOodl 6s. pre era ess e present

d'é'@v‘f’ovrerl %l{tﬁsn‘fftg'lsﬁaﬁ etroa"t‘lc%ﬁﬁt{] SphbPEe-pressure

nventi on, 1t (S RiSEUTEAghNRbr A hferadhglr andl or

® Dough sheets made of the inner layer dough and the outer layer
-dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and cut into noodle strands through a cutting roller of #10,
andlthree—layered noodles were obtained in accordance with the

corresponding method of said Example 1 .(noodle strands pH 4.2).

Comparative Example 3 : Three-layered noodles according to the
conventional method

(Egg white powder was added to the inner layer)

Conventional three-layered noodles were prepared according to the
following steps.

@ 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to 1.0kg wheat flour (medium protein content
flour) and kneaded for 15 minutes with a mixer at atmospheric pressure
to produce dough for the outer layer,

® 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour mixture made of 1.0kg wheat flour
(medium protein content flour) and 0.06kg egg white powder and kneaded
for 15 minutes with a mixture at atmospheric pressure to produce dough
for the inner layer, .

® Dough sheets made of the innér layer dough and the outer layer

dough through rolls were further rolled through rolls to obtain a dough
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alginic acid salts beconme an insoluble alginic acids and make a three-

‘di mensi onal - network-structure in noodle strands by said acid-solution
treatnment, and as a result, "stiffness" and "elasticity" can be inparted .
9 to the noodl e strands And, at the sane tinme, since the noodle strands

dified, h lif
Ere?né‘flclﬂli shii Al fif ihéw'e @ﬁéﬁ&?;\“@f”%&%nﬁga HETABBHA e abgT
t A I h
can roaii 26 ant AU broe LR FhAED. SEERMRCALd b £ GRECERA BEH ' A1,

.togenl1er w thafﬂ'tﬂ?ggrlfvl? ElﬁJé%IQE v b BIMRU R A "R cordance with the

corresponding method of said Example 1 (noodle strahds pH 4.0).

Comparative Example 4: Three-layered noodles according to the
conventional method (Starches were added
to the outer layer and the inner lavér was

hrepared under reduced pressure)

Conventional three-layered noodles were prepared according to the
following steps. _
C)_360m1 of kneading liquid was prepared by dissolving 30§ of salt
in water, then, added to a flour mixture made of 0.8kg wheat flour
; ' (medium protein content flour) and 0.2 kg starch to produce the dough
for ‘the outer layer. kneaded for 15 minutes with a mixer at atmospheric
g pressure. .
% @ 360m!l of kneadihg liquid was prepared by dissolving 30g of salt
| in water, then, added to l.Okg wheat.flour (medium protein content
flour) was mixed for 15 minutes with a mixer at atmospheric pressure
and extruded under the reducéd pressﬁre of 740mmHg to produce dough for
£he inner layer,
® Dough sheets made of the -inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strandsthrough a cutting roller of #10,
and three layered noodles were obtained in accordance with the

correspondihg method of said Example 1 (noodle strands pH 4.1).

-
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I nci dental ly, adequate "snoot hness" and "stickiness" together with
"stiffness" and "elasticity" can be inparted sinultaneously by not adding
alginic acids or adding a snall anobunt of themto the outer layer in .
conparison with that of the inner layer, thereby, noodles having a
‘desirable texture which is very close to that of fresh noodl es can be

obt ai ned. Fur fornarahihee Erapaderh i:alhyeeHavenek napdlan agcordiggnte thei ds are
:added to the inner layer and the outer |ayers of noodle strands, the

‘desi rabl e noodl e can be prepared b?oﬁﬂﬂﬁdgﬂﬁbﬂﬁép°% il Hﬂm§téﬁﬁﬂé§a§o t he

outer layers. The fixed weight of noodle str I n mhlch s adjusted
through said steps, are packed her REER&IC 9“&7 (‘565’1‘%)%4‘( PB?]%ﬁ HHfil and
sterilized by heatlng UBuaIIy, aI%hou.Q s%grll 1y)

depended on p FOOHH _
Conventional three-layered noodles were prepared according to the

following steps.

@® 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour mixture made of 0.8kg wheat flour
(mediun protein content flour) and 0.2 kg starch and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the

outer layer. |

® 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to 1.0kg wheat flour (medium protein content
flour), mixed for 15 minutes with a mixer at atmospheric pressure and
extruded under the reduced pressure of 740mmHg to produce dough for the
inner layer. |

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a
dough sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller of #10,
and three-layered noodles were obtained in accordance with the

corresponding method of said Example 4 (noodle strands pH 4.0).

The results of sensory tests between the freéh noodles prepared in
examples above and those of prepared by the conventional methods
disclosed in the comparative examples are shown in Table 1. The
evaluation was conducted by taking out the noodles from the pouch,

putting them into a vessel made from foamed polystyrene, adding 400cc of

—_—
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mnutes at 85 [err]C. or for nore than 20 minutes at 95 [err]C or for nore
‘than 10 mnutes at 110 [err]Cin a steamsterilizing chanber is required,
and other necessary conditions can also be appropriately enployed for the .
10 sterilization, in order to realize a longer shelflife at room
tenperature. Fresh noodl es produced by the present invention can be
‘comrerci al i zebid$ng rvedtiernbletieds, peicidddgi o ld dcbhereomi owdit ipEakan @ phpitesy and
a cup-formvessel nmade of -pol ystyrene or the Iike containing the noodles
Toget her \)thlsaéaabrﬂ_mgﬁeamﬂl@ﬂ eooddieset f ivepekaseSbde to Practice the

I nvent i on '

Table 1

Comparative Example
1 2 3 4 5

Smoothness -| Poor Good Fair Excel. | Excel.
Stiffness Excel. | Fair Good Fair Poor
Stickness Poor Fair Poor Fair Fair
Dullness None | Little| Less Less - | Less
Looseness Bxcel. | Fair Good Good Poor

Example _
1 2 3 4 5

Smoothness | Good Good Excel. | Excel. | Excel.
Stiffness Good Excel. | Excel. | Good Excel.
Stickness Excel. | Good Excel. | Excel. | Excel.
Dullness Least | Least | Least | Least | Least
Looseness Bxcel. | Excel. | Excel. | Fair Good

Grades for the tested items are as follows:
(1) Grades on smoothness, stiffness, stickiness and dullness.

Fully trained ten examiners have tasted the subject noodles and
evaluated them with the five phases of 5 (Excellent/None)/4 (Good/Least)
/3 (Pair/Less)/ 2 (Poor/Little)/1l (Very Poor), and judge the noodles by
the calculated average points and applyfng them to the following

criterion zone:
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The present invention will be described along with the foll ow ng exanpl es.
tlncidentally, these exanples disclose one aspect of the invention,
therefore, the clainmed scope should not be restricted by the disclosure .
thereof. A : Application to thick-strand noodl es Exanple 1 : Noodl es
‘prepared at atnospheric pressure and treated- with acid solution after

gel atini zati on Three-|ayered faoelkentdlonhe presdnb~t nwdhpodmt wer e produced
!accordi ng to the follow ng sté@psd/f[ewst] 360rt of3.Kneatlingoingui d was
‘prepared by dissolving 30g of paalkyLdsy water, .therp, gadd®db poim f| our-m xture
=matglekof g gk? V\,hcigt flour (megi,ypypyiqligi n contenty flous)s 3¢ 0. 2kg starch,
an neade or m nut es w | er at atnosphqrlc e to produce
dough for the outer |ayer. thrQ Pdot . 1% - 15 gotht P

(2) Grades on looseness of noodle strands.

"Looseness".directs to the state of the noodleS upon cooking by
adding hot water thereto, and the evaluation theredf are determined
along with the following phases:

"Excellent” is directed to a state of the noodle strands which can
be loosened enough when chopsticks are put thereinto once or twice.

"Good” is directed to a state of the noodle strands which can be
loosened when chopsticks are put thereinto once or twice.

"Fair” is directed to a state of the noodle strands which can be
loosened when chopsticks are put thereinto three times or more.

"Poor” is directed to a state of the noodle strands which can not

be loosened enough when chopsticks are put thereinto three times or

i - more.
"Very Poor” is directed to a state of the noodle strands which can
not be loosened at all and is entangled when chopsticks are put

i - thereinto three times or more.

According to the tests above, products of the present invention
have superior quality in smoothness (said quality had not been found in
the conventional single-layered noodles incorporated alginic acids), and
qualities in stiffness, stickiness, dullness and looseness (said
qualities had not been found in the conventional three-layered noodles
treated with acid solution).

\
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[err] 360m of kneading liquid was prepared by dissolving 2.5g of sodium
carbonate and 5.0g of alginic acid in water, then, added to 1.0kg wheat
flour (mediumprotein content flour) and kneaded for 15 m nutes with a
m xer at atnospheric pressure to produce dough for the inner |ayer (dough
pH 7.6). [err] Dough sheets nade of the inner |ayer dough and the outer

| ayer dough-t hrodBh Applicakben Yo thierstrand tpaddedugh rolls to obtain a

dough sheet of 2.6mmthick having an outer-layer/inner-|ayer/outer-|ayer

structure, and cut into noodle strands through a cutting roller of #10.

Sai d noodl e, st hoiled for 125 minutes (in a boili t
whr ¢i n 0. 05g/ | cRARt LR ¢ NBFH Saadrehaigd) € AlavebA S PEFS R A

treated with acid solution after gelatinization

Three-layered noodles of the present invention were produced
according to the followihg steps.

® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt, and 4.5g of safflower color in water,
then, added to a flour mixture made of 0.7kg wheat flour (medium protein
content flour) and 0.3kg starch, and kneaded for 15 minutes with a mixer
at atmospheric pressure to produce dough for the outer layer.

@ 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
safflower color in water, then, added to 1.0kg wheat flour (slightly-
high protein content flour), and kneaded for 15 minutes with a mixer at
atmospheric pressure to produce dough for the inner layer (dough pH
7.6).

® Dough sheets made of the inner laver dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inner?layer/outer—layer
structure, and cut into noodle strands through a cutting roller (square)
of #20. |

@ Said noodle strands were steamed for 2 minutes in the steamer
(100°C) and cut them into the fixed amount. Said noodle strands were
boiled for 30 seconds in a boiling water wherein 0.058/ £ lactic acid
was added, and the water was drained for 30 seconds.

® Noodle strands prepared in said step ® were dipped for 30
seconds into water of 80°C, wherein 6.5g/£ lactic acid was added, then

e
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with tap water and for 1 mnute with cold water of 10 [err]C [err] Noodle
Strands prepared in said step [err] were dipped for 1 mnute into water of
17[err]C, wherein 11.5¢g/[err] lactic acid was added, drained, and 15g of .
edi bl.e oil was added to 1kg of the noodle strands, then, [err] 220g of the
noodl e strands prepared in said step [err] were put into a pouch and were
hernmetical |y phekader[wry [draane pdékethdnedib ks oiér el A08r wh§ zaidednt daikigi 0f the
water of 97 [err]C for 35 minutes, and were cooled in flow ng water to
obtain the thpreedleagératisnoblie®s of the present invention (noodle strands

pH 4.0). Exanpleéé , &bodles (inner | ayer was prepared under reduced
pressure) /treatd® WBYh Sdcradsinepaped dm ap 1 aitaP| & Mricohu | datp a Jpwish ad
kneadi ng |iquid s prepared by dissolving 30g of salt in water, then,

added to a f|8&¥¥'?he£ﬁ&$§ad§&ep%qke : 8kg wheat flour (medium protein content
flour) and 0.2kg d§:§5?ﬁ“p£%ﬂ9dkﬂk% %9.£é¥é %?erilized in boiling water of 97 °C for

35 minutes and cooled in flowing water to obtain three-layered noodles

of the présent invention (noodle strands pH 4.3).

Example 7 : Noodles (inner layer was prepared under reduced pressure)

/treated with acid solution after gelatinization

@ 360m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g 6f salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 0.7kg wheaf flour (medium protein
content flour) and 0.3kg starch, and kneaded for 15 minutes with a mixer
at atmospheric pressure to produce dough for the outer layer.

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15¢ of salt, 5.0g of alginic acid, and 4.5g of
safflower color in water, then, added to 1.0kg wheat flour (slightly-
high protein content flour), mixed for 15 minutes with a mixer at
atmospheric pressure, and extruded under the reduced pressure of vacuum
degree of T740mmHg to produce dough for the inner iaver (dough pH 17.6).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of #20, and obtained fresh three-layered noodles of the present
invention according to the corresponding procedure of Example 1 (noodle

strands pH 4. 3).

This Sheet Has Been Reﬁaced '

AR




mnutes with a m xer at atnospheric pressure to produce dough for the outer
| ayer. [err] 370m of kneading liquid was prepared by dissolving 2.5g of
sodi um carbonate and 5.0g of alginic acid in water, then, added to 1.0kg -
wheat flour (mediumprotein content flour) and m xed for.15 mnutes with

12 a m xer at atnospheric pressure and was extruded under the reduced

pressure of vaBxamnlde§redioofll gs10rimrigr (andr pebpoday s terenkretsgeduumder reduced
pressure of 20 mtHg) to produce dough for the inner_ |ayer {dough pH 7.6).

[err] Dough sheets nade pfrespere)diseated @itbaejd aokitina aifkedr Behaykinization

@® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added fo a flour mixture made of 0.7kg wheat flour (medium protein
content flour) and 0.3kg starch, and kneaded for 15 minutes with a mixer
under the reduced pressure (vacuum degree: T40mmHg) to produce dough for
the outer layer.

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
safflower color in water, then, .added to 1.0kg wheat flour (slightly-
high protein content flour), and mixed for 15 minutes with a mixer at
atmospheric pressure, and extruded under the reduced pressure of vacuum
dégree of 740mmHg to produce dough for the inner layer (dough pH 7.6).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a noodle
sheet of 1.3mm thick having an outer-layer/innef—layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of #20, and fresh three-laygred noodles of the present
invention was obtained according to the corresponding procedure of

Example 1 (noodle strands pH 4.3).

Comparative Example 6 : Single-layered noodles incorporated alginic -

acid accofding to the conventional method

Single-layered noodles incorporated alginic acid were prepared -
according to the following steps:
@ 350ml of kneading liquid was prepared by dissolving 2.5g of

sodium carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
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dough through rolls were further rolled through rolls to obtain a dough
‘'sheet of 2. 6mm thick having an outer-layer/inner-|ayer/outer-|ayer
structure, then cut into noodle strands through a cutting roller of #10, .
and obtai ned fresh three-layered noodl es of the present invention according
to the correspondi ng procedure of Exanple 1 (noodle strands pH 4. 1).
Exanpl e 3 .. Nestfllewef cgtler bindvaitener Andyedcugheléoyghephrd)underprepdueéchy
‘pressure)/treated with acid solution after gelatinization [err] 360m of
kneadi ng |i quadd nazs 1pblegoaheat dylodi sedlighhly-3dghofrodalin ¢ontwat ef lourbén, the
added to a flour-mxture made of 0.8kg wheat flour (nedium protein content
flour) and 0.®&igrsead cineaded kitsad®dn it ey Svitihnat Risewi 8 h &ingSRker igngeessure.
reduced pressureﬁ%vaeyun1de ree: 740 ; correspondln? to the absol ute
pressure of 760- f@0oSatintiaysh Heaser phfadethrough a rolling fo obtain a noodle sheet

of 1.3mm thick, and cut into noodle strands through a cutting roller
(square) of #20, then, the single-layered noodles incorporated alginic
acid were obtained in accordance with the corresponding procedure of

Example 1.

Comparative Example T : Three-layered noodles (1) according to
the conventional method

(Starches were added to the outer layér)

Conventional three-layered noodles (1) were pfepared according to

the following steps:

® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 0.70kg wheat flour (medium
protein content flour) and 0.30kg starch, and kneaded_for 15 minutes
with a mixer at atmospheric pressure to produce dough for the outer
layer. |

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of-sait and 4.5g of safflower color in water,
then, added to 1.0kg wheat flour (slightly-high protein content flour),
and kneaded for 15 minute swith a mixer at atmospheric pressure to |
produce dough for the inner layer. |

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain dough

sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer

This Sheet Has Been Reﬂ
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meant the same pressure) to produce dough for the outer layer. [err] 370m

rof kneading liquid was prepared by dissolving 2.5g of sodium carbonate and

5.09 of alginic acid in water, then, added to 1.0kg wheat flour (nedium .
protein content flour) and m xed for 15 minutes with a m xer at atnospheric
pressure and extruded under the reduced pressure of vacuum degree of
740mHg to producdudeudhenocut Hato moed !k astgrandsoyiouph & cgtting rodlgerr]
Dough sheets nade of the inner |ayer dough and the outer Iager.dough
through rol | s(amrased uok HEP. rand daresmlotgred sopdleso Bhiesne AdHOUGH dheet of

2. 6mm t hi ck having an outer-layer/inner-layer/oyter-L?X%&ample1

accordance with the corresponding method of s

Comparative Example 8 : Three-layered noodles (2) according to
the conventional method

(BEgg white pdwder was added to the inner layer)

Conveniional three-layered noodles (2) were prepared according to

the following steps: | _

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to 1.0kg wheat flour (medium protein content flour), and
kneaded for 15 minutes with a mixer at atmospheric pressure to produce
dough for the outer layer.

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,

. then, added to flour mixture made of 1.0kg wheat flour (slightly-high
protéin content flour) and 0.06kg egg white powder, and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the

- inner lavyer.
® Douéh shéets made of the inner laver dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough.
sheet of 1.3mm thick Having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of #20, and three-layered noodles (25 are obtained in

accordance with the corresponding method of said Example I.
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structure, then the dough sheet was cut into noodle strands through a
.cutting roller of #10, and obtained fresh three-|layered noodl es of the
present invention according to the correspondi ng procedure of Exanple 1 .
(noodl e strands pH 4.0). Exanple 4 : Noodles (inner |ayer was prepared
under reduced Eressure) /acidified and gel atinjzed, si myltaneously [err
360m of kneadboparagave Exsdphe ehar darefy lavess 9991@;1&;0"3361‘&@@@1@81 tRatBe

t hen, added to a flour m xture nade of 0.8kg whe | quyr, di um praot.ein
content flour) and 0.2kg starch andCRWéed‘déB‘%lolme%m{ﬁ (r)‘gttéé"%st Kere fdded at
.atnospheric pressure to produce dough for the quter |layer. [err],370m of
‘kneading |iquid was prepared by di sggl R}lena“g‘?% a&?rsad’gi EFW cle{‘r"%_ngatyeeraﬁﬁs
5.09 of alginic acid in water, thenpraﬂﬂ%q ﬁﬁhé%'?gﬁhced piessure)

Conventional three-layered noodles (3) were prepared according to

the following steps.

® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to flour mixture made of 0.7Tkg wheat flour (medium protein
content flour) and 0.3kg starch to produce dough for the outer layer,
and kneaded for 15 minutes with a mixer at atmospheric pressure.

® 340m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 1.0kg wheat flour (slightly-high
protein content flour),.mixed for 15 minutes with a mixer at atmospheric
pressure, and extruded under the reduced pressure of vacuum degree of

" 740 mmHg to produce dough for the immer layer.

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of #20, and the three-layered noodles (3) are obtained in

accordance with the corresponding method of said Example 1.

 The results of sensory tests between the fresh noodles prepared in
examples above and those of prepared by the conventional methods
disclosed in the comparative examples are shown in Table 2. The
evaluation was conducted by taking out the noodles from the pouch,
'\
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wheat flour (nmediumprotein content flour) and mixed for 15 minutes with a
~m xer at atnospheric pressure and extruded under the vacuum degree of
740mmHg to produce dough for the inner |layer (dough pH 7.6), [err] Dough -~
sheets made of the inner |ayer dough and the outer |ayer dough through

rolls -were further rolled through rolls to obtain a dough sheet of 2.6nm

t hi ck havi ng mrttdngethdmyiotsi mrvesse hyradeoficen foaged podysiktnene, adddnghe00cc of
‘dough sheet was cut into noodle strands through a cutting_roller of, #10.
Lerr] Said nobelldngt Wakals theret toPh bELMEOR kBl ACRYS FARCINR (63 Mgl hes-cand

wherein 1 g/[err | actic acid was ded), ,and {n accor '
[evaﬂuating the cooked noogf%s q% ffbe phases. dance with the 14

Table 2
~ Comparative Example ' ' Example
6 T 8 9 6 T 8

Smoothness | Poor Excel. | Fair Bxcel. | Bxcel. | Excel. | Fair
Stiffness Excel. | Poor Fair Fair Good Excel. | Excel.
Stickness Poor Fair Poor Fair Good Good Excel.
Dullness | Nome |Little|Lless |Less |Least |Least | Least
Transparency | Poor | Good Poor Good Good Excel. | Excel.
Looseness Excel. | Fair ‘Fair Fair Good | Good Excel.

Grades for the tested items are substantially the same as those

for the thick strand noodles (A) aforementioned.

According to the comparison tests above, products of the present
invention have superior quality in smoothness and transparency (said
qualities had not been found in the conventional single-layered noodles
incorporated alginic acids), and qualities in stiffness, stickiness,
dullness and looseness (said qualities had not been found in the

conventional three-layered noodles treated with acid solution).

C: Application to spaghetti type noodles

BExample 9 : Noodles (inner and outer layers were prepared under
reduced pressure)/treated with acid solution after

gelatinization

Fresh spaghetti type noodles of the three-layered noodles of the
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correspondi ng procedure of Exanple 1. the fresh three-|ayered noodl es of

‘t he present invention were obtained by taking themout fromthe acid

sol ution, adding edible oil to the noodle strands, putting theminto a -
pouch. and sterilizing them (noodle strands pH 4.2). Exanple 5 : Noodl es
(inner and outer |ayers were prepared under reduced pressure)/alginic acids .
wer e added t optesenitnievendridntwereonredudedyecsqrding tpelthei fu ldediagdtapsdi fi ed
simul taneously [err] 360m of kneading |iquid was prepared by dissol ving
1.9g of sodi um c&Pbbraatderatogperuge qwgb bet dheasitez0dandr.sdlf00mln ofakeeading
|then added to a flour mixture made of 0.8kg wheat_ fl qur ég_dlUﬁ]proteln
'content flourli®yid wasiaddedaters fdper wnééaé@ made af 4m0h&t upli semod ipaxead 1.0

iunder reduced pressure (vagcpyum degree of 740 g Erodu%e t he dough for
't he outer | ay S(@ré&éyhﬁ‘Hx? 3§'|0r 5m nutes w1th a mixér at tmospheric pressire, and

extruded under the reduced pressure of vacuum degree of 740 mmfig.

@ 1500m] of kneading liquid was prepared by dissolving 12.5g of
sodium carbonate, 25g of alginic acid in water, then, added to 5.0kg of
durum semorina, and mixed for 1 minute with a mixer at atmosphefic _
pfessure, and extruded under the reduced pressure of vacuum degree of
740mnHg to produce dough for the inner layer (dough pH T7.4).

® Dough sheets made of the.inner layer dough sheet and the outer

layer dough sheet:through rolls were further rolled through rolls to
| obtain a dough sheet of 1.4mm thick having an outer-layer/inner-layer/
; outer-layer structure, then cut into noodle strands through a cutting
i roller (round) of #18.
| ' @ Said noodle strands were steamed for 90 seconds in the steamer,
! cooled with air, cut, cooled with water, boiled for 80 seconds (in a
| boiling solution: pH 5~5.5), cooled, at 15 C for 30 seconds with
water, and drained the water.

® Noodle strands prepared in said step @ were dipped for 30
seconds into acid solution of 15°C (450g lactic acid and 300g salt per
302). then the solution were drained, and 2.5g of edible oil was added
fo the noodle strands, then, |

® 180g of noodle strands prepared in said step ©® were put into a
pouch and were hermetically packed.

@ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes and were cooled in flowing water to obtain fresh spaghetti

type nood}es of the three-layered noodles of the present invention.

I
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[err] 370m of kneading |iquid was prepared by dissolving 2.5g of sodium
rcarbonate and 5.0g of alginic acid in water, then, added to 1.0kg wheat
flour (rmedium protein content flour) and m xed for 15 mnutes with a m xer.
at atnospheric pressure and extruded under the vacuum degree of 740 nmHg to
produce dough for the inner |layer (dough pH 7.6). [err] Dough sheets nade
.of the inner |ConearaiivghEamip ktehd0outSdngl eylaryededighvodhepuigitormidatedeaiginic
further rolled through rolls to obtain a dough sheet of 2.6nmthick having
.an outer-layer/inner-layer/outer-|ayeidstaacordieg tangh gmnagmgw_onshemtms
cut into noodle strands through a cutting roller of #10. [err]. Said noodl e
strands were boil 8inglerlageradgoedles fspagheddi) i gonaseatednalginiciagidsemere
| actic acid was added). then in accorg?nce wi th the correspondi ng procedure
of Exanple 1,Prepasnd tafcaed|ng doebhtdod!e®ing stpps:

® 1In order to produce dough for the inner layer (dough pH 7.4),

1500ml of kneading liduid was prepared by dissolving 12.5g of sodium
carbonate, 25g of alginic acid_ih water, then added to 5.0kg of durum
semorina, ‘and mixed for 1 minute with a mixer at atmospheric pressure,

~and extruded under the reduced pressure of vacuum degree of T40mmHg.

@ Said dough was rolled through rolls to obtain a dough sheet of
1.4mm thick, and cut into noodle strands through a cutting roller
(round) of #18, then, single-layered noodles (spaghetti) incorporated
alginic acids are obtained (noodle strand pH 4.0) in aécordance with the

corresponding procedure of Example 7.

The results of sensory tests between the fresh noodles prépared in
the example above and that of prepared by the conventional methods
disclosed in the comparative example are shown in Table 3. The
evaluation, substantially the same as that of the thick noodle strands
(A), was conducted by taking out the noodles from the pouch, putting
them into a vessel made from foamed polystyrene, adding 400cc of boiling
watér thereto, putting a lid thereon, waiting for 2 minutes, draining

the water, and evaluating the cooked noodles in five phases.

/
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15 present invention were obtained by taking themout fromthe acid
'solution, adding edible oil to the strands, putting theminto a pouch, ‘and
sterilizing them (noodle strands pH 4.3). Conparative Exanple 1 .
Si ngl e- |l ayered noodl es incorporated alginic acid according to the
conventional nethod Single-layered noodles incorporated alginic acid were
prepared according to the followi ng stepsTaflr 3] 360m of kneading |iquid
was prepared by dissolving 2.5g of sodium carbonate and 5.0g of alginic
acid in water. Then, dough (dough pHZ 6) was prepared hy adding the |iquid

to 1.0kg wheat flour (nediumproteiln @0%5?9{1Jel ﬁ%,ﬂpﬂ”d krﬁa%pg t he
_ 9

m xture so made for 15 m nutes 10
Smoothness Fair Excellent
Stiffness Excellent Excellent
Stickness Fair Excellent
Transparency . Fair : Good
Looseness Excellent Excellent

Grades for the tested items are substantially the same as those

fof the thick-strand noodles (A) aforementioned.

According to the comparison results above, products of the present
invention have superior quality in "smoothness” (said quality had not
been found in the conventional single-layered noodles incorporated
alginic acids), and qualities in stiffness,- stickiness, dullness and

looseness were obtained.

D : Application to noodles incorporated buckwheat flour

Example 10 : Noodles (inner and outer layers were prepared
under reduced pressure)/ treated with acid

solution after gelatinization

| Three~layered noodles of the present invention were produced
according to the following steps.
® In order to produce dough for the outer layer, 300ml of kneading

liquid was added to a flour mixture made of 0. Tkg wheat flour (high

protein content flour) and 0;3kg buckwheat flour, and kneaded for 15

‘minutes under the reduced pressure of vacuum degree of 700 mmHg.
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with a mxer at atnospheric pressure. [err] Said noodl e dough was rolled
ithrough rolls to obtain a dough sheet of 2.6mmthick, and cut into noodle
strands through a cutting roller of #10, then single-layered noodl es .
i ncorporated the alginic acid were obtained (noodle strands pH 4.2) in
accordance wth the correspondi ng procedure of Exanple 1. Conparative
Exanpl e 2 : Thredd| 8¢enledfnboed dagattaridi wgs trorepheed diyvdins s mvding n2t3zodf
i(Starches were added to the outer |ayer) Conventional three-|ayered noodl es

wer e prepar edSetiddr ap Apnad et he Geolf obl&ig it apidt ipevatierasbhen.ondkadddi agf lour
F1 our -m xt ur o8 PadE o5 B gDl IIER bk uFoth thh PFORSnCBERTdnd | PY QU Epd dhaks
#l 2kg starch Eﬁ%ﬂ&ﬁgg?df¥%uﬂ9ra3&5mixed for 15 minutes with a mixer at atmospheric
pressure, and extruded under the reduced pressure of vacuum degree of
740mmHg.to produce dough for the inner layer (dough pH 6.9).
® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rb}led_through rolls to obtain a dough
: B sheet of 1.2mm thick having an outer-layer/inner-layer/outer-layer
| structure, and cut into noodle strands through a cutting roller (square)
of #20. |
@ Said noodle strands were steamed for 2 minutes in the steamer,
- boiled for 80 seconds (in the solution wherein 0.058/¢ lactid acid was
added thereto), and cooled for 30 seconds with tap water.
® Noodle strands prepared in said step @ were dipped for 1 minute
into solution of 17 °C wherein 17.5g/£4 lactic acid-was added, then the
solution was drained, and 15g of edible oil was added to lkg of the
noodle strands, then,
® 180g of the ﬂoodle strands-prepared in said step ® were put inio
a pouch and were hermetically packed.
@ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes and were cooled in flowing water to obtain three-layered

fresh buckwheat noodles of the present invention (noodle strands pH

4.1).

Example 11 : Noodles wherein starches were added to the oqter layer

Fresh three-layered noodles of the present invention were prepared

according to the following steps:
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mnutes with a m xer at atnospheric-pressure to produce dough for the 16

outer layer, [err] 360m of kneading |iquid was prepared by dissolving 30g

of salt in water, then, added to 1.[err]kg wheat flour (nediumprotein .
content flour) and kneaded for 15 minutes with a m xer at

Shoots made of CRS PhiASET oybroradueh covan: bl ahF oimnek, 4V shoughon hiadufeading

[ f h | h | '
Thick having biiigte ef nileh TR 1ol alchis Sdefaes S TREHEE Ty 088 e
‘noodl e St"andErJUEﬁgugﬁht%n?uFfdd}g,r6”éﬁ%rb9£kﬁﬂ£gt flour and 0.1kg starch, - and

kneaded for 15 minutes under the reduced pressure of vacuume degree of
700 muHg. | |

® 300ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 5.0g of alginic acid in water, then, added to a flour
mixture made of 0.6kg wheat flouf (high protein content flour) and 0. 4kg
buckwheat flour, and kneaded for 15 minutes with a_mixer at atmospheric
pressure, and extruded under the reduced pressure of vacuum degree of
T40mmlig to prdduce dough for the inner layer (dough pH 6.7).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.2mm thick having an outer-layer/inner-layer/outer-layer
structure, and cut into noodle strands through a cutting roller (square)
of #20, then thr;e-layered fresh buckwheat noodles of the present
invention are obtained (noodle strands pH 4.1) in accordance with the

corresponding procedure of Bxample 5.

. Comparative-Example 11 : Single-layered noodles incorporated alginic

acid according to the conventional method

Single-layered noodles incorpofated_alginic acid were prepared
according to the following steps: |
® 300ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water. Then, dough (dough
pH 6.9) was prepared by adding a flour mixture made of 0.Tkg wheat flour
(high protein content flour) and 0.3kg buckwheat flour to water, and

kneading them for 15 minutes with a mixer at atmospheric pressure.

[ ———————
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and three-1layered noodl es were obtained in accordance with the
vcorrespondi ng net hod of said Exanple 1 (noodle strands pH 4.2). Conparative
Exanple 3 : Three-layered noodl es according to the conventional nethod (Egg
mhlgﬁ-pomder was added to the inner |ayer) Conventional three-I|ayered

noodl es were pregar a di.r t.he ' tep iar &1 d ARG

"kneading liquid \%s%rdegg'%rg “@3 %:I‘lplsls?rgl 6§f1ﬁgdgg\8%@glfsségl ?btiinﬁwgt%r, thgét of

-added to 1. Okg. oaesd i did, Obiid (CERU MD Bl B4 Ny 1GaRieNthrblignra candikdaadedrf or
15 mnutes with a mxer at atnospheric pressure to produce dough for the

outer layer, {QrhkeP@Rmi2of thraadsng ket tayetedachwkehas e oyd tle s sialceir por Big
of salt in water, then, added to a flour mxture nade of 1.0kg wheat flour
_(m%‘dl um prot ej iy ia@etAsitd wkedirohtanged.(A6&d1 gy radd tpdl podidem aochidaasdedith the

corresponding procedure of Example 5.

Comparative Example 12: Three-layered noodles according to
the conventional method

IQEgg white powder was added to the inner layer)

Conventional.three-layered noodles were prepared according to the
following steps:. _
® In order to prepare dough for the outer layer, 300ml of kneading
liduid was added to a flour mixture made of 0.7k§ wheat flour Chigh
protein content flour) and 0.3kg buckwheat flour, and kneaded for 15
minutes with a mixer at atmospheric pressure.
@ In order to produce dough for the inner layer, 300ml of kneading
liquid was added to a flour mixture made of 0.68kg wheat flour (high
-protein content flour), 0.32kg buckwheat flour and 0.06kg egg white
powder, and kneaded for 15 minutes with a mixer at atmospheric pressure.
® Dough sheets made of the inner layer-dough and the outer layer
dough through rollé were further rolled through rolls to obtain a dough
sheet of 1.2mm thick having an outer-layer/inner-layer/outer-layer
structure, cut into noodle strands through a cutting roller (square) of
#20, and three-layered noodles (2) were obtained in accordance with the

corresponding method of said Example 5 (noodle strand pH 4.0).
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for 15 mnutes with a mxture at atnospheric pressure to produce dough for
the inner layer, [err] Dough sheets nmade of the inner |layer dough and the
outer l|ayer dough through rolls were further rolled through rolls to obtain
a dough 17 sheet of 2.6mm thick having an
outer-layer/inner-|ayer/outer-layer structure. and cut into noodle strands -
through a cuttComparakliee Exampld.l3ands ingleetdeyredenbaided! mst ime er miatadieded i n
accordance with the correspondi ng nethod of said Exanple 1 (noodle strands
pH 4.0). Conparative Exanple 4  Thralkginayerddsnaouirddngcorttieng to the

icconventional mnethod (Starches were added
L _ conventional method

Single-layered noodles not incorporated alginic acids were prepared
according to the following steps:
® 300ml of kneading liquid was added to a flour mixture made of 0.7.
kg wheat flour (high protein content flour) and 0.3kg buckwheat flouf,
and kneaded for 15 minutes with a mixer at atmospheric pressure to
produce dough (dough pH 6.9). | |
- @ Said dough was rolled through rolls to oﬁtain a dough sheet of
1.2mm thick, and cut into noodle strands through a cutting roller
(square) of #20, and, single-lavered (buckwheat) noodles.not
incorporated alginic acids were obtained (noodle strand pH 3.9) in

accordance with the corresponding procedure of Example 5.

The results of sensory tests between the fresh noodles prepared in
examples above and those of prepared by the conventional methods

disclosed in the comparative examples are shown in Table 4. The

evaluation, substantially the same as that of the thick strand noodles

(A, was conducted by taking out the noodles from the pouch, putting
them into a vessel made from foamed polystyrene, adding 400cc of boiling
water thereto, putting a lid thereon, waiting for 1 minute, and

evaluating the cooked noodles in five phases.
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to the outer layer and the inner |ayer was prepared under reduced pressure)
iConventional three-|layered noodl es were prepared according to the follow ng
steps. [err] 360m of kneading liquid was prepared by dissolving 30g of .
salt in water, then, added to a flour m xture nmade of 0.8kg wheat fl our
(medium protein content flour) and 0.2 kg starch to produce the dough for
the outer layer, kneaded for 15 minutes wialhieadni xer at atnospheric
ipressure. [err] 360n of kneading Iiquid was prepared by dissolving 30g of
|salt in water, then, added to 1-0kg wheat flour (nmedium protein-content

If | our) was m xed for 15 m nut es 5ph essufe and
lext ruded under the reduced pressur?ﬁ%a%ﬁﬁﬁhgﬁi pr odu;gia@ouéplfo* t he
inner |ayer, .

Smoothness | Fair Fair Good Good Excel.
Stiffness Excel. | Good Poor Good Good
Stickness Poor Poor Fair Excel. | Excel.
Dullness None Least | Little| None None
Looseness Excel. | Excel. | Good Excel. | Excel.

Grades for the tested items are substantially the same as those for

the thick strand noodles (A) aforementioned.

According to the comparison results above. products of the preseht
invention have superior quality in smoothness (said quality had not been
found in the conventional single-layered noodles incorporated alginic
acid), and will also provide the three-layered noodles having superior
qualities in stiffness, stickiness, dullness and looseness (said
qualities had not been found in the conventional acid-treated three-

layers noodles).

(Industrial Applicability)

According to ‘the method of the present invenfion. wet and fresh
noodles which can realize a longer shelflife and have a desirable
texture of being very close.to that of fresh noodles can be produced.

That is to say, if these dough sheets are rolled, cut into a noodle
strand, gelatinized, and treated with acid solution, a formation of the
net-work structure of insoluble alginic acids is deduced in the inner

~ layer of the noodles is deduced. thereby, "stiffness” and "elasticity”

- will be imparted to the noodles, because the inner layer of the three-
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[err] Dough sheets made of the inner |ayer dough and the outer |ayer dough
ithrough rolls were further rolled through rolls to obtain a dough sheet of
2.6mm t hi ck having an outer-layer/inner-layer/outer-layer structure, then,
cut into noodle strandsthrough a cutting roller of #10. and three |ayered
'noodl es were obtai.ned in accordance with the correspondi ng nethod of said
Exanpl e 1 (nobalteredt naodlesphhn 4tik) presentsiDoemgdont i @abranplaedsugh sheet
‘Three-| ayered noodl es according to the conventional nethod (the inner |ayer
lwas prepared comtarniegiucksd npe casidsegndiod ghd iatic na Glald sahtis.acifdr thesd
S|nultaneously) .
: smoothness” and "stickiness” which are luck in the inner layer can be
imparted to the noodle, by not adding alginic acids_to the outer layer,
"or adding less amount of alginic acids and/or alginic acid salts to the
outer layer, in comparison with the amount to be added to the inner
layer, thereby, the noodles having a desirable texture of being very
| close to that of fresh noodles and having the adequate "stiffness”,
"elasticity”, "smoothness” and "stickiness” can be obtained. Further,
even after moisture gradient of the noodles between the outer layer and
the core portion is eliminated, .insoluble alginic acids in the core of
this three¥layers structure will prevent the noodles from weakening and

becoming dull.

Further, in the present invention, since an acid-treatment step for
imparting "stiffness” and "elasticity” to noodles is identical to the
necessary step to give the noodles a longer shelflife at room

temperature, the production process can be simplified.

Meanwhile, when the alginic acid was added to the inner layer only
in the three-layered structure, a difference on the texture between the
inner layer and the outer layer may become too large, thereby,
undesirable texture may be generated. However, the undesirable texture
may be eliminated, if the difference on the texture between the inner
layer and the outer layer is reduced by further adding the alginic acid,
in an amount to be added to the inner layer or less, to the outer layer.
In addition, tﬁe present invention improve ”looseness” of the noodles

remarkably at the time of eating, in comparison with the conventional

i
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Convent i onal three | ayer ed noodl es were prepared according to the foll ow ng
isteps. [err] 360m of kneading liquid was prepared by dissol ving 30g of
salt in water, then, added to a flour m xture made of 0.8kg wheat flour .
(nediunlpfotein content flour) and 0.2 kg starch and kneaded for 15 m nutes
W th a mxer at atnospheric pressure to produce dough for the outer |ayer.
[err] 360m oﬁetkmeadwg whiiqti damvde preyeaved Dy rdosstdngengt ¥@g of salt in
wat er, then, added to 1.0kg wheat flour (nediumprotein content flour),
Inlxed for 15 m nutes mnth a m xer at atnospheric pressure and extruded
‘under the reduced pressure of 740 to produce dough for the inner |ayer.
[err] Dough sheet fuprhlier.ofi ft heugmoer dougheshertsghf athe onbeowndr ot abher inivrrgh

through rolls were further rolled through rolls to obtain a
layer(s) is(are) prepared under reduced pressure, deaeratlon of the

dough can be realized, thereby, the fresh noodles having superior
qualities in "smoothness”, “transparency”, "looseness” or the like can

be broduced.
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dough sheet of 2. 6mm thick—having an outer-|ayer/inner-|ayer/outer-|ayer
gstructurer”rﬁéﬁﬂEﬁffThto noodl e strands through a cutting roller of #10.
and t hree-| “ maﬂ“‘amutre obt ai ned in accordance with the .
correspondﬂﬂ!ﬂ“& “ ! Exanpl e 4 (noodle strands pH 4.0). The results
of sensory tsestts betheen the fresh noodl es prepared in exanpl es above and
'those of prepared by the conventional @etlhods_ Ui ¥cl®sed in the conparative
iexanmpl es are shown in Table 1. The eval uati on was conducted by taking out

.t he noodl es fromthe pouch, putting theminto a vessel nade from foaned

pol ystyrene, addi ng 400cc of 19 boilin% water thereto, , putting alid
thereon. waiting flor A2PreGhsseor Af@ducing Tresh three-layered noodles,” comprising

the steps of:

(1) preparing an outer-layer dough by adding starches, alkaline
agents, salts or the like, to flours:comprising; wheat flour, or wheat
flour and grain flours as major ingredients, and kneading the mixture
with water;

(2) preparing an inner-layer dough having pH of from neutral to
weak alkaline by adding alginic acidé_and/or alginic acid salts,
alkaline agents, and, if necessary, starches, salts, or the like, to
flours comprising, wheat flour, or wheat flour and grain flours as major
ingredients, and kneading the mixture with water;

(3) preparing dough sheets from said inner-layer dough and said
outer-layer dough through conventional techniques such as rolling, then
conducting a further rolling of the dough sheets so obtained to make
; a dough sheet having an outer-layer/inner-layer/outer-layer structure,
| making noodle strands by conventional techniques. and subjecting the

noodle strands to gelatinization;

(4) treating the gelatinized noodle strands with acids solution

to acidify the noodle strands; and

(5) packing hermetically said pH-adjusted noodle strands, and

sterilizing them by heating.

2. A process for producing fresh three-layered noodles, comprising
the steps of:
(1) preparing -an outer-layer dough by adding starches, alkaline

agents, salts or the like, to flours comprising, wheat flour, or
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amjm "he cooked noodles in five phases. Table 1 Conparative Exanple 1
-Excel

Lu ”’"ﬁ”m:zot hness Poor CGood Fair Excel .
I cel . Fair Good Fai r Poor Stickness .
'Poor Falr Poor Fair Fair Dul |l ness None Little Less

Less Less Looseness Excel . Fair Good Good Poor
‘Exanpl e 1 2 _wheat flgusmid: Bnebs [lomoas nai@ddsred Badel . and kueeding thecel .
Stiffness Good Excel . Excel. Good Excel . Stickness Excel .
‘Good Excel DixtmrgeFith madar,
(2) preparing an inner-layer dough having pH of from neutral to
“weak alkaline by adding alginic acids aﬁd/or alginic acid salts,
“alkaline agents, and, if necessary, starches, salts, or the like, to
flours comprising, wheat flour, or wheat flour and grain flours as major
ingredients, and kneading the mixture with waterf
(3) preparing dduéh sheets from said inner-layer dough and outer-
. layer dough through conventional techniques such as rolling, then |
conducting the further rolling of the noodles so obtaiﬁed to. make a
dough sheet having an outer—layer/inner—la?er/outer-layer structure, and
- making noodle strands by conventional techniques;
(4) gelatinizing and acidifying the noodle strands with acids
solution simultaneously; and

(5) packing hermetically said pH-adjusted noodle strands, and

- sterilizing them by heating.

3. A process for producing fresh three-layered noodles according to
claim 1 or 2, wherein alginic acids and/or alginic acid salts are
further added in said step (1), the amount of which is almost equal to
or less the amount of alginic abids and/or alginic acid salts to be

. added to the inner-layer dough.

4. A process for producing fresh three-layered noodles according to
any preceding claim, wherein alkaline agents are added in said step (2)

to adjust pH of the inner-layer dough from'about 6.5 to 9.0.
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Dul | ness ~ Least Least Least Least Least Looseness FXFFI.

‘Excel od Gades for the tested itens are as foll ows:

( 1) anmﬂmmmwﬂmFost i ffness. stickiness and dullness. Fully trained
ten exaniher’s havd tasted the subj ect noodles and evaluat?d the71gnth t he
five phases of 5 ( lent/ ne)/ od/ /3 iFalr Les ) :
(Poor/pLi ttle)/1 (v%X@ P5BFSSS HH hrpd él fﬁé dh{a@eb a¥§redchg o4t @@cozr(;hnz to
average poi nt %n?ngr&%l ﬁiz ”&agﬂe”w%orﬁtlﬁe oolfI R%ﬂ% %H’gne s ?reatoer?ieinith acids

Excel | ent/ None
solution in said step (4) is less than about 6.

6. A process for producing fresh three-layered noodles according to
any preceding claim, wherein said inner-layer dough and/or said outer-
layer_ dough are (is) prepared at atmospheric pressure or under reduced _

pressure.

T. A process for producing fresh three-layered noodles according to
any preceding claim, wherein said dough sheets for the inner layer and/
~or the outer layer are prepared at atmospheric pressure or under reduced

pressure.

—_—
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Good/ Least ... 3.6~ 4.5 point Fair/Less 2.6~ 3.5
‘poi nt Poor/Little o 1.6~ 2.5 point Very Poor C 1.0~
1.5 point (2) G ades on | ooseness of noodle strands. "Looseness" directs to
the state of the noodl es upon cooking by adding hot water thereto, and the
eval uation thereof are determned along wth the follow ng phases:
"Excellent" is directed to a state of the noodle strands which can be
il oosened enough when chopsticks are put thereinto once or tw ce. "Good" is
‘directed to a state of the noodle strands which can be | oosened when
chopsticks are put thereinto once or twice. "Fair" is directed to a state
of the noodl e strands which can be | oosened when chopsti cks are put
thereinto three tinmes or nore. .

A B 8§ T R A C T

A process for producing fresh three-layered noodles
by: preparing an outerlayer dough by kneading grain flour with
water; preparing an inner-layer dough by adding, to grain
flour, (a) at least one alkaline agent and (b) an alginic acid
compound selected from the groﬁp consisting of an,alginic acid,
an alginic acid salt, and mixtures thereof, and kneading with
water; preparing dough sheets from each of the inner-layer and
the outer-layer dough through rolling of said inner- and
outer-layer dough, and rolling the obtained dough sheets to
make a layered dough sheet of an outer-layer/inner-layer/outer-
layer structure} preparing noodle strands by cutting the
layered dough sheet having such three-layer structure, and
gelatinizing the noodle strands; and treating the gelatinized
noodle strands with a solution of one or more acids to acidify

the noodie strands.

Tl



" Poor" is directed to a state of the noodl e strands which can not be
Ioosened enoygh when chopsticks are put thereinto three tines or nore.

- "Ver Poon" I's directed to a state of the noodle strands which can not be
1 oosened ‘at all and is ent angl ed when chopgticks are put thereinto three
ti.mes or nmore. According to the tests above, products-of the present

i nventi on-have superior qdalit§ i drobt hheds §sdi digudl iy had not been
found in the conventional single-layered noodles incorporated alginic
zacids), .and qualities in stiffness stickiness dul | ness and | ooseness

(said qualities hagHFQI been f ound onventional three Iayered

(Technical Field)

The present invention relates to a process for producing wet and
fresh three-layered noodles having a longer shelflife and an excellent

taste and texture.

.(Background Art)

In general, noodles having much water content tend to be spoiled by
microorganisms such as bacteria and molds. Therefore, in drder to keep
a shelflife of the noodles even at room temperature for a long term over
several months, the qoodles have often been dried and the water content
has been reduced by hot-air drying, sun drying, frying and vacuum
drying. However. once the water content of the noodles has been
reduced, it would be difficult to obtain the desirable texture of non-
dried fresh noodles even if the dried noodles were rehydrated and
restored for eating with water or hot water. Accordingly, research and
development on the wet noodles which can be preserved even at room

temperature without drying the fresh noodles has been continued.

The wet noodles are called, generally. fresh noodles and are
directed to boiled noodles, steamed noodles. raw noodles having much
water content, or noodles having slightly réduced water content in
comparison nith the foregoing noodles, and ”desirable texture of the

- fresh nobdles" referred in-this specification is directed to the texture
of noodles just cooknd by boxlxng or steaming, and Dartlcular to the

This is the repiacoment sheet
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21 B Application to thin-strand noodl es Exanple 6 : Noodl es- prepared at
'afnnspQgric pressure and treated with acid solution after .gel ati ni zati-on
' Three-l'ayéred noodl es of the present invention were produced according to
“the folloMﬁng steps. [err] 360m of kneading |iquid-was prepared by
di ssol ving 2.5g of sodium carbonate, 15g of 2salt. and 4.5g of safflower
color in watextuitehen. smdébness aafid owtiokitesse ohddeofiodildsg Wwhedtifigut,
(medium protein content flour) and 0.3kg starch, and kneaded for 15 nminutes
with a m xer shif tnesospindr i el gntdsstiy’e thergeioduce dough for the outer |ayer.
[err] 340m of kneading |iquid was prepared by dissolving 2.5g of sodium
carbonate. 15g of salt,-5.0g of alginic acid, and 4.5g of
 As methods to preserve the wet fresh noodles for several months at
room temperature, there have been known methods, i.e.. a method of
adding bacteriostat(s). such as propyleneglycol, 2 method of sterilizing
by retort, and a method of combining pH adjustment with heat
sterilization. However., the former method of adding bacteriostat(s)
will not provide a good image to consumers in view of using additives,
and the latter method of so-called retort sterilization that conducts
sterilization for over 4 minutes at 120 °C or similar conditions is not
preferable, because the color of the noodles becomes dark and the
desirable texture of noodles is lost. Further, in the method for
improving shelflife by using both pH adjustment (to acidify the noodles)
and heat sterilization, "stiffness” and "elasticity” are lost, then the
desirable texture of the noodles are also not obtained, because the
water penetration into the inside of the noodle strands after the
sterilizing step and the moisture gradient between the inside and the

outside of the noodle strands is eliminated.

Then, the present inventors developed a process for producing wet
noodles having a longer shélflife even at a room temperature, and having
"stiffness” and *elasticity' b& a method comprising the steps of
Preparing noodles-by adding alkaline 2gents and alginic acids to the
flours, acid-treating-the noodles so qbtained. and heat-sterilizing them
(See, Japanese Patent Application No. 3-174129). However, according to
this invention, "smoothness” and "stickiness” of the noodles were

insufficient, though "stiffness” and "elasticity™ of the noodles can be

This is the replacement sheet



‘saf.fl oner col or in water, then, added to 1.0kg wheat floﬁr (slightly- high
.prote+nlcontent flour), and kneaded for 15 minutes with a mnixer at
;.atnDspherlc pressure to produce dough for the inner l|ayer (dough pH 7.6).
[er?] Dough sheets namde of the inner |ayer dough and the outer |ayer dough
through rolls were further rolled through Bolls to obtain a dough sheet of
1. 3mm t hi ckottaninad wa lout er -1 ayer/inner-1| ayer/outer-layer structure. and
cut into noodle strands through a cutting roller (square) of #20. [err]
Sai d noodl e strands were steanmed for 2 mnutes in the steamer (100[err]C)
and cut theminto the fixed amount.  Said noodle strands were boiled for
30 seconds ih a’bblqughgtesitndnueketoeil ACErOFgLe [dRipit aantiids axtod thasicaddes,
and the water was drained for 30 seconds. [err] Noodl e strands prepared in
sai d step 31 dji sokasedgii ppde poior3@rt of Japanese Patent Publication No. 61-
12662, Japanese Patent Publication No. 1-49472, Japanese Patent
-Provisional Publicaiton No. 62-79749, and Switzerland Patent Application
No. 02444/90-9, said techniques are directed to the action of calcium
salts against the noodles to which alginic acids are added. These
methods were making use of insolubilization and gelation of alginic
~acids due to the formation of calcium alginates which are calcium salts
of alginic acids. However, "stiff” and “elastic” textute of the noodles
and a longer shelflife at room temperature, which can be obtained by
adding alginic acids to noodles and treating them with acids along with
disclosure of the patent application (Japanese Patent Application No. 3-
174129) by the present inventors., could not be obtained by the methods

aforementioned.

(Disclosure of Invention)

As a result of_furthef.investigation by the present inventors to
eliminate the defects on insufficient "smoothness” and "stickiness” of
noodles referred in said application (Japanese Patent Applxcatlon No. 3-
174129), a process for produc1ng fresh noodles having a longer

: shelfl1fe. and desirable texture similar to the fresh noodles with
smoothness and "stickiness” as well as "stiffness” and "elasticity’
has been established by making noodles of a three-layered structure and
applying the technique of adding alginic acids to the inmer layer, and

treating them with acid(s).

This is the replacement shee
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seconds into water of 80[err]C, wherein 6.5g/[err] lactic acid was added,
t hen 22 the wat er was drained off, and edible oil of 20g was added to
“1kg of fhe noodl e strands, then, [err] 180g strands prepared in said step
‘[erf] were put into a pouch and were hernetically packed. [err] Said packed
"noodles were sterilized in boiling water of 497 [err]C for 35 m nutes and

cool ed in flow npumeieel tipe Qlptah rhofcbrf@@-plrawéﬁﬂ b@OP‘ﬂise%e@ﬂo& *?«%v?rxf‘esre%
i nvention (noodle strands pH 4.3). Exanple 7 : | es (inner |ayer was

prepar ed undeue reénluiced npokesus ey Vohgbaaﬂdnmthcamhﬁig Solldt t @ u@b! efnd have
gelatlnlzatlon
preferable "looseness™ of noodle strands when the noodle mass have been

cooked.

That is to say, a method of the present invention is a process for
producing noodles. in particular. the fresh three-layered noodles
comprising the steps of: _

(1) preparing an outer-layer dough by adding starches. alkaline
agents. salts or the like, and, if necessary, alginic acids and/or salts
thereof, to flour(s) comprising, wheat flour. or wheat flour and grain
flour(s) as major ingredienat(s), and kneading them with water;

(2) preparing an inner-layer dough having pH of from neutral to
weak alkaline by adding alginic acids and/or salts thereof, alkaline
agents, and. if necessary. starches, salts. or the like, to flour(s)
comprising, wheat flour, or wheat flour and grain flour(s). as major
ingredient(s); and kneading them with water;

(3) preparing dough sheets from_said inner-layer dough and outer-
layer dough through conventional techniques such as rolling., then
further rolling the dough shéets obtained to make a dough sheet having
an outer-layer/inner-layer/outer-layer structure, making noodle strands
by conventional technfﬁﬁes. and subjecting the noodle strands to

gelatinization:
(4) treating the gelatinized noodle strands with acid(s) solution

to acidify the strands. and
(3 steps of packing hermetlcally sald pH- adjusted strands. and

sterilizing the noodles by heating.

This is the _raptaca‘ment sheet
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[err] 360m  of kneading liquid was prepared by di-ssolving 2.5g of sodium.
carbonate 159 of salt and 4.5g of safflower color in water, then, added to
a flour? mi xt'ure nade of O. 7kg wheat flour (mediumprotein cont ent flour)
and’0.3kg st-arch, . and kneaded for 15 minutes with a mxer at atnospheric

- pressure to produce dough for the outer layér. [err] 340m of kneading

| i'qui d was preparedaidy dsssciecond enbdgingntsodi Lt Gaevantatieyerignofa gabtess
5.09 of alginic acid,. and 4.5g of safflower color in water, then, added to
1. 0kg \/\heatf@tdlj’rtlﬂ(lslliggfﬁﬂ;lh thir g~ kayer ed moodhe e roomp r bimg, antdead fothinsa
mnutes wth a m xer at atnospheric pressure, and extruded under the
reduced pre§surd (SﬂfosﬂdlnﬁMt@gr eef &El?ﬁmﬁﬁﬁggt@dplﬂed@mfdldeutjm fiopdtése i nner
| ayer (dough pH 7.6). [err] Dough sheets made of the inner |ayer dough and
the outer Ié}/@f“déé@‘?ﬁltyhﬁ&u@f R6f§ SOMEE % urt her rolled through rolls to
obtain a dough sheet of 1.3nmthick having an
outer-layer/inner-layer/outer-|ayer

Although the inner laver and/or the outer layer dough or the dough
sheets of the present invention can be prepared at atmospheric pressure,
more desirable fresh three-layered noodles can be prepared if these are

prepared under reduced pressure.

As flour(s) for doughs in the present invention, wheat flour,
starches, grain flour(s) or the like, each of which has been used
commonly in producing the noodles. can be employed. Applicable starches
comprises wheat starch, rice starch, tapioca starch, potato starch. corn
starch (including waxy species) or the like, and starches prepared by
processing or chemically modifying the foregoing starches. Applicable
grain flours comprises rice flour, sweet corn flour, buckwheat flour.
barley flour, soybean flour or the like. Further, flour(s) to be
employed in the present iavention comprises, in addition to the
ingredients listed above. proteins, polysaccharides, oil and fat.

emulsifiers or the like used commonly in the production of noodles.

Alkaline agents referred in the present invention are known
-alkaline agents génerally applicable to food., for éxample. a mixture
contaihing one or more of sodium carbonate, pottasium carbonate. sodium
bi-carbonate, ammonium carbonate. sodium phosphate, pottasium phosphate,

-'polyphosphates or condeased phosphates or the like can be employed.

However, alkaline agents containing calcium salts are not preferable in

This is the replace‘me'ht sheet
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sfructure, then cut into noodle strands through a cutting roller (square)
of #20, and obtained fresh three-tayered noodl es of. the present invention
accordlng to the corresponding procedure of Exanple 1 (noodle strands pH
4. 3). 23 Exanple 8 Noodl es (inner and outer |ayers were prepared under
reduced pressure)/treated with acid solutia after gelatinization [err]
360m of knidedipmgséitqindemesnpr eleseds becduseoiie gl @ivmg rofcSOdi BNalginic :
carbonate. 15g of salt and 4.5g of safflower color in water, then, éded to
a flour mxauirde amdieedatos. 7Lagdv\htea1ec0mmrd1¢'fred1lumtprgntelenomgjﬂmgggdTnlgour)
and 0.3kg starch. and kneaded for 15 minutes with a mixer

Accordingly. calcium salts of not causing such reactions or calcium

salts to be used under conditions of not causing such reactions may be

used.

Although the amount of alkaline agents added will vary accordfng to
kinds of the a;kaline agents, said amount in the present invention is
set so that the dough pH becomes from neutral to alkaline, preferably
from about 6.5 to 9.0 to impart "stiffness” and "elasticity” to the

noodles.

That is to say, if pH is less than about 6.5, "stiffness” and
"elasticity” can not be imparted to noodles., and if pH exceeds 9.0,
acidification of the noodles may become insufficient on the acid-
treatment ét the following step(s), thereby, a longer shelflife will not

be expected and obtaining the desirable noodles will also be difficult.

Alginic acid salts employed in the present invention are alkali
metal salts of alginic acids (e.g. sodium alginates, potassium
-alginates). magnesium salts and ammonium salts, and these alginic acid
salts and alginic aéids are available from the commercialized products.

These addition may be done as a form of powder or a solution.

Though the amount of alginic acids and/or alginic acid salts added
will be determineq'in consideration of the other ingredients, for
example, the amount of a!kaline aéents added and pH of the dough based
on said ahoﬁnt. degree of the acxd solution treatment, and properties of

This is the replacament sheet
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under the reduced pressure (vacuum degree: 740mrHg) “to produce dough for
:the out er Iayer [err] - 340nm of kneading liquid was prepared by dissolving

‘of “sodi um carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
saf | ower color in water, then, added to 1.0kg wheat fl our (slightly- hi gh
protein content flour), and m xed for 15 mnutes with a mxer at

at mospher i qopd¢es U= 5. addk 6t b Hdad f Bnekan . t BfodtedUSEd JhoeE Soin8y Pf
degree of 740mtHg to pro%ice dough for t he i nner gyer ?giﬁg g‘”vﬂgygmer

[err] Doughikghéétdsr (wadés ofsutahéy Iﬂ?@@érﬂﬁﬂebudoﬂgfalgnﬂ o hei @ytcRRpdmaer jslough
through rolls were further rolled through rolls to obtain a noodl e sheet of
1. 3mm t hi cklgsaviman aootitlerdSkaykre hiert- biyprdveat eng |thgep r sductict tome 1ot hgn
cut into noodle strands through a cutting roller (square) of #20. and fresh
t hree- | ayer'sd ififoeNses iof radveepr endni f i excens i vn awasn bhitsaadéetl atepsiding to
t he correspondi ng procedure of

stiffness of the noodles becomes too strong, and the texture of the

noodles is spoiled.

The preparation of the outer layer dough and the inner layer dough
is carried out, respectively, at atmospheric pressure or under reduced
pressure, with conventional apparatus, and in case of the latter. for

example, vacuum mixers can be used.

Further, dough sheets of the outler layer and the inner layer are
prepared respectively by rolling or the like with the coaventional
techniques, or can be prepared by making dough sheet extruded by an
extruder or the like under reduced pressure, and for example. known
apparatus for producing dough sheets (Japanese Patent Application No.

59-254855) may be used.

If the dough and/or the dough sheets are produced under reduced
pressure, the deaeration is accelerated. then dense dough or dough
sheets can be obtained, and as a result, better results in terms of
smoothness, transparency and easiness to looseness éanibe obtained.
Layering of the dough sheets of the outer layers and of the inner
layer, and rofling and ﬁutting into the noodle strands can be carried

out according to conventional techniques.

- This:is the rep!acomént sheét |
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Exanple 1 (noodle strands pH 4.3). Conparative Exanple 6 : Single-Ilayered
noodl es _incorporated alginic acid according to the conventional method
_Slngle 1ayered noodl es incorporated alginic acid were prepared according to
- the follow ng steps: [err] 350m of kneading |iquid was prepared by

- di ssolving 2.5g of sodium carbonate, 15g ofgsalt, 5.0g of alginic acid.

“and 4.5g of 276 afell 0T 1300b 901 NhWATE  ADCkande UG {hdoped cpY 7n»@ntY\@x§
prepared by addi ng 1.0kg wheat fl our (sllghtly hi gh protei n content

flour)to themawabercomidckedaded éorvehdisialuneshodst Bnd d9pseat @, abePRNeLfm-

Pressure: heating, steaming, boiling or the like. and an acid-solution treatment
of the noodle may be conducted along with either a method to treat
noodle strands in an acid solution wherein pH is adjusted after said
gelatinization (first method of the present invention), or a method
wherein said gelatinization is conducted together with said acid
solution treatment (second method of the bresent invention). In the
former method, an acid solution treatment may be conducted by dipping
the noodle strands into an acid solution, applying or spraying acid
solution to the noodle strands, and in the latter method, said treatment
may be conducted by heating the noodle strands with acid solution
prepared by adding acid to water, or scattering or spraying the acid

solution to the noodle strands in_a steaming process.

Acids to be used in the acid solution treatment comprises the |
acids, which can be applied td foods, such as acetic acid, lactic acid,
citric acid, malic acid and vinegar(s). Conditions for the acid
solution treatment may be aphropriately set in consideration of a kind
of acids to be used. pH of the noodle strands, alkaline degree of the
noodle strands, she1f11fe to be imparted., and properties of the noodles,
However, it is necessary to acidify the acid-solution treated noodles.

preferably pH 6 or less.

In the present invention. it is presumed that alginié acids and/or
alginic acid salts become an_insoluble'alginic acids and make a three-
dimensional-neiwork-structure in noodle strands by said acid-solution

treatment, and as a result. "stiffaess” and “elasticity” can bé:impartgd

‘This is the replacement shee
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[err] Said dough was rolled through a rolling to obtain a noodl e sheet of
1.3mm thick, ;and .cut into noodle strands through a cutting roller (square)’
.of " #20" “then; the single-layered noodl és incorporated alginic acid were
‘obtai'ned in accordance with the corresponding procedure of Exanple 1.
Conpar ati ve Exanple 7 Three-| ayered noodles (1) according.to the

~conventi ongj f@ggpg(ﬁ(ﬂ&m@é Wehe addede tsankheift 81né AUAL) ndeANYEDE i 9RS!

t hr ee-l'ayered no 1) were prepared according-to the foll ow ng steps:

[err] 360m,,ofknReadig d i ghdd WAS! Prigeagedoor ek ving candge @btsdbEdum
carbonate, 15g of salt and 4.5g of safflower color in water, then, added to

a flour m yyugermeagdea Py @adPiig Wheatoolill eust ramesli amd e ot eliin iapnthenhodd lasr)
and 0. 30kg starch, and kneaded for 15 m nutes

by heating.

Accordingly., the acid solution treatment in the present invention
can realize an impartment of "stiffness” and "elasticity” to noodles

together with a longer shelflife at room temperature.

Incidentally., adequate "smoothness” and "stickiness” together with
"stiffness” and "elasticity” can be imparted simultaneously by not
adding alginic acids or adding a small amount of ;hem to the outer layer
in comparison with that of the inner layer, thereby, noodles having a
desirable texture which is very close tq that of fresh noodles can be

obtained.

Further. when substantially the same amount of alginic acids are
added to the inner layer and the outer layers of noodle strands, the
desirable noodle can be prepared by adding larger amount of starches to

the outer layers.

The fixed weight of noodle strands. in which pH is adjusted through
said steps, are packed hermetically by conventional methods, and
sterilized by heating. . Usually. although sterilizing conditions are
depended on pH of the acid-treated noodles, heating of more than 30

“minutes at 85 °C. or for more than 20 minutes at 95 73{ or for more than
- 10 minutes at 110 °C 'in a steam stefilizing chamber is required, and

other necessary conditions can also be appropriately employed for the

This is the reblacemen_t sheet
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with a m xer at atnospheric pressure to produce dough for the outer |ayer.
[err]. 340m of kneading |liquid was prepared by dissolving 2.5g of sodium
carbonate; 159 of salt and 4.5g of safflower color in water, then, added to
1. Okg wheat flour (slightly-high protein content flour), and kneaded for 15
‘minute swith a mixer at atnospheric pressull® to produce dough for the inner

| ayer. [errdtedlptesihact bn rader ofo trbel isenar [begear sHOLh fang: tlhggout er |ayer
dough through rolls were further rolled through rolls to obtain dough sheet

of 1.3mm t hiempehatimeg an outer-layer/inner-|ayer/outer-|ayer 25

Fresh noodles produced by the present invention can be
commercialized as fresh noodles packed in a conventional plastic bag. or
in a cup-form vessel made of polystyrene or the like containing the

noodles together with seasonings and/or condiments.

‘(Best Mode to Practice the lavention)

The present invention will be described along with the following
examples. Incidentally, these examples disclose one aspect of the
invention, therefore. the claimed scope should not be restricted by the

disclosure thereof.

A: Application to thick-strand noodles

Example 1 : Noodles prepared at atmospheric pressure and

treated with acid solution after gelatinization

Three-layered noodles of the present invention were produced
according to the following steps.

@ 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour-mixture made of 0.8kg wheat flour
(nedium protein content flour) and 0.2kg starch, and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer laver. _

@ 360ml of kneéding.liquid was prepared by dissolving 2.5g of
sodium.cﬁrbqnate ﬁnd S.Og.of alginic acid in water, then, added to l.Okg

wheat flour (medium protein content flour) and kneaded for 15 minutes
This is the replacement sheet
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structure. then cut-into noodle strands through a cutting roller (square)
of #20. ,and three-|ayered noodles (1) were obtained in accordance with the
“correspondi ng nethod of said Exanple 1. Conparative Exanple 8 - =
- Three-1 ayered noodles (2) according to the conventional nethod (Egg white
powder was added to the inner |ayer) Conveniional three-layered noodles (2)
~were prepar®ithaccais@nagtt etndspheoid owensuret épsprddace] dA4ant o oft léneadirng
liquid was prepared by dissolving 2.5g of sodium carbonate. 15g of salt and
4.5g of saftdtfreddeegfomti n.Water, then, added to 1.0kg wheat flour (nedium
protein content_flour), and kneaded for 15 minutes with a m xer at
at nospheric pr Dslpesh Shpebtimadedolughef ornerhéatan douglayead. tierult e 84Qver of
kneadi ng quui% was prepared by dissolvinq 2.5qlof
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner-layer/cuter-layer
structure, and cut into noodle strands through a cutting roller of 210.
@ Said noodle strands were boiled for 12.5 minutes (in a boiling
water wherein 0.05g/2 lactic acid was added), and cooled for 1 minute
with tap water and for 1 minute with cold water of 10 °C.
® Noodle strands prepared in said step @ were dipped for 1 minute
into water of 17°C, wherein 11.58/2 lactic acid was added, drained, and
15g of edible oil was added to l1kg of the noodle strands, then,
® 220g of the noodle strands prepared in said step ® were put into
a pouch and were hermetically packed.
@ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes, and were cooled in flowing water to obtain the three-layered

noodles of the present invention (noodle strands pH 4.0).

Example 2 : Noodles (imnmer layer was prepared under reduced pressure)

/treated with acid solution after gelatinization

@ 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour-mixture madé of 0.8kg wheat flour
(med;um protein content flour) and 0.2kg starch. and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer.

@ 370ml of kneading liquid was prepared b& dissolving 2.5g of
sodium éarbonate and 5.0g of alginic acid in water, theh. added to 1.0kg

wheat flour (medium protein content flour) and mixed for 15 minutes with
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. sodi um car bonat e, 15g of salt and 4.5g of safflomer color in water, then,

- added tg flour m xture made of 1.0kg wheat f1 our. (slightly-high proteln o
cont ent flour) and 0.06kg egg white powder; and kneaded for 15 m nutes wi%h
a mixer at at mospheric pressure to produce dough for the inner layer. .[err]
Dough sheets rmde of the inner |ayer dough add the outer ‘layer dough

‘through rol | s Meee fwnathespnealikegrdsBupegndr oks 2xtouddi angea Weughd et of
1.3mm t hi ck having an outer-layer/inner-layer/outer-layer structure, then

cut into noogtezsetearfdyatiumughree @it Tifupligoltamefponding) tof L H2@bs@lnd e
three-1ayered noodles (2) are obtained in accordance with the correspondi ng
‘et hod of SapmbsﬁnaatﬂﬁEZQ.mmHg)_to produce dough for the inner layer (dough pH
7.6). | B
® Dough sheets made 6f the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layver/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller of ¥10,
and obtained fresh three-layered noodles of the present invention
~according to the corresponding procedure of Example i (noodle strands pH

4.1).

Example 3 : Noodles (outer and inner layers were prepared under
reduced pressure)/treated with acid solution after

gelatinization

@ 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour-mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2kg starch and kneaded for 15
minutes with a mixer under reduced pressure (vacuum degree: T40OmmHg;
corresponding to the absolute pressure of 760-T40=20mmHg, hereinafter
meant the same pressure) to produce dough for the outer layer.

® 370ml of kneading liquid was prepared by dissolving 2.5 of
sodium carbonate and 5.0g of alginic acid in water, then, added to 1.0kg
wheat flour (medium protein content flour) and mixed for 15 minutes with
2 mixer at atmospheric pressure and extruded under the reduced pressure
of vacuum degree of 740mmHg to produce dough for the inner laver (dough

pd 7.98).
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26 Conpar.ative Exanple 9 : Three-|ayered noodles (3) according to the
convent ional ,-nethod (Starches were added to the outer l|ayer and the inner
-l ayer was prepared under reduced pressure) Conventional three-layered ¢
~noodl es (3) were prepared according to the follow ng steps. [err] 360m of
kneadi ng |iquid was prepared by dissolving3. 59 of sodium carbonate, 15g of
salt and 4.5g & B8aifh sheetcaade dfn that Brnert haver delesdd 2nd fleovntet Xtzyee
made of 0.7kg wheat flour (medium protein content flour) and 0.3kg starch
to produce ¢ough thooughheobls eereafartheant Ikadaldequebrroddsminbésiniz h a
m xer at atnospheric pressure. [err] 340m of kneading Iiquid was prepared
by di ssol vi hepgh 5§eof ododi EAR daielofavéng gobtersdpyei@nar skpvar/ eutierdaksr
color in water,

structure, then the dough sheet was cut into noodle strands through a
cutting roller of 210, and obtained fresh three-layered noodles of the
present invention according to the corresponding procedure of Example 1

(noodle strands pH 4.0).

Example 4 : Noodles (inner layer was prepared under
reduced pressure) /acidified and

gelatinized simultaneously

® 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to a flour mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2kg starch and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer.

@ 370ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic acid in water. then, added to 1.0kg
wheat flour (medium protein content flour) and mixed for 15 minutes with
a mixer at atmospheric pressure and extruded under the vacuum degree of
T40mmHg tofproduce dough for the inmer layer (dough pH 7.6),

@ Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
'sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and the dough sheet was cut into noodle strands through a -
cutting roller of #10. |

@ Said'noodle strénds were boiled for 15 minutes (in the boiling

water wherein 18/£ lactic acid was added). and in accordance with the
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t hen, added to a flour m xture nmade of 1.0kg wheat flour (slightly-high
protei:n .content flour), mxed for 15 mnutes with a m xer at atnospheric
pressure, and extruded under the reduced pressure of vacuum degre€ of 74Q{j
mMHg to produce dough for the inner layer. [err] Dough sheets made of the

I nner | ayer dough and the outer |ayer doughat hrough rolls were further

ol ed thr eyPedutnlitnd 9rBBEAIM Br OO I8NECLneT {leshTihAd-0lsyBAYI MA0R ks of

out er-Iayer | nner - | ayer/ out er-| ayer structure, then cut 1nto-noodle str

through a QHEtHH%eh?'hﬁfen(?&P%?): Htaftd0d BNdak iz ttmseadtaxf%@dmoaéldas (3)
are obtained in accordance wth the correspondi ng net hod sai d Exanple 1.

The resul t 5006t SRNSOIYinge el By lkebyeery the ddodse oadldes mrtqnaFeﬂlelmn;@mrml es
above and those of prepared by the conventional nethods disclosed in the

conpar at i vgog¥mnaingss terd | $hbyg then Talod 1 €. straedevel Wag) on was conducted by
t aki ng out the noodles fromthe pouch.
Example 5 : Noodles (inner and outer ldyers were prepared under
reduced pressure)/alginic acids were added to the inner
and the outer layers, and gelatinized and acidified

simultaneously

@® 360ml of kneading liquid was prepared by dissolving 1.9g of
sodium carbonate, 3.0g of alginic acid, and 30g of salt in water. then,
added to a flour mixture made of 0.8kg wheat flour (medium protein
content flour) and O.Zkg starch, and kneaded for 15 minutes with a mixer
under reduced pressure (vaccuum degree of T4OmmHg) to produce the dough
for the outer layer (doughpH T.3).

@ 370ml of kneading liquid was prepared by dissolving 2.5¢ of
sodium carbonate and 5.0g of alginic acid in water, then, added to I.0kg
wheat flour (medium protein content flour) and mixed for 15 minutes with
a mixer at atmospheric pressure and extruded under the vacuum degree of
T40 mmHg to produce dough for the inner layer (dough pH T.8).

® Dough sheets made of the inner layer dough.and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 2.6mm thick having an outer-layer/inner?layer/outer-layer
structure, and the dough sheet was cut into noodle strands through a
cutting roller of %10.

GQ'Said noodle strands were boiled for 15 minutes (in the boiling
water wherein 1 2/2 laciic acid-was'added). then in accordance with the

correspdndinz_procedure of Example 1. fresh three-layered ndodles of the
This is the rehlace’in.e_'nt sheet
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27 putting theminto a vessel made from foaned pol ystyrene, addi ng 400cc of
.boiling water thereto, putting a |ird thereon. waiting for 2 mnutes. ang-
eval uating t'he cooked noodles in five phases. Table 2 Conparative Exanpke
. Exanple 6 -7 : 8 9 6 7 8 Snoot hness
- Poor Excel. Fair- Excel . Excel. |. Fair Stiffness Excel

Poor Fai aj I.. : R . ' S Poor . Fair
Poor Fai rresengogfgentxggvgrh ‘”Eﬁg%q bIﬁulL giensgs%wlliﬂﬁe?mm L"ihtetf‘E‘d Less
Less LeagfiytibfaStddingSASbie oil to the strands. puiting them into a pouch.

and sterilizing them (noodle strands pH 4. 3).

Comparative Example 1 : Single-layered noodles incorporated alginic

acid according to the conventional method

Single-layered noodles incorporated alginic acid were prepafed
according to the following steps: | |

@ 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and 5.0g of alginic aciﬂ in water. Then, dough (dough
pHT.6) was prepared by adding the liquid to 1.0kg wheat flour (medium
protein content flour) and kneading the mixture so made for 15 minutes
with a mixer at atmospheric pressure.

@ Said noodle dough was rolled through rolls to obtain a dough
sheet of 2.6mm thick. and cut into noodle strands through a cutting
roller of #10, then single-layered noodles incorporated the alginic acid
were obtained (noodle strands pH 4.2) in accordance with the

corresponding procedure of Example 1.

Comparative Example 2 : Three-layered noodles according to the
conventiona! method

(Starches were added to the outer layer)

Conventional three-layered noodles were prepared acéording to the
following steps: |
® 360ml of kneading liquid was prepared by dissolving 302 of salt
in water, then, added to a flour-mixture made of 0.8kg wheat flour
(medium protein content fiour) and 0.2kg starch and kneaded for 15

minutes with a mixer at atmospheric-pressure to produce dough for the
This is the replacement sheet
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Transparency Poor Good - Poor Good - CGood - Excel. Excel.
Looseness Excel . Fair Fair _ Fair Goad Good Excel . G ades
“for the test'ed itens are substantially the sane as those for the thick -\
strand noodl es (A) aforenentioned. According to- t he conpari son tests above,
products of the present invention have sup&6ior quality in snoothness and

t ranspar encyyf&aijdygral i ti es had not been found in the conventional

singl e-1 ayered noodl es i ncorporated al ginic acids), and qualities in

stiffness, stic®i 9688l odukhewsiaganthdidosengsspdsal dyqupdddlvess 584 abtsaleen
found in the conventional three-layered noodles treated with acid

solution). ¢ wiplri celidnonatidedsRagheiiig whype fnoodl @edbxmnrioge9n cohlooml es
(inner and outer layers were prepared under reduced pressure)/treated with
acid sol uti oholrft @nd glalcatdethi zat i16mminutes with a mixer at atmospheric-pressure
to produce douéh for the inner layer.
® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough-
sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, and cut into noodle strands through a cutting roller of #10,

and three-layered noodles were obtained in accordance with the

corresponding method of said Example 1 (noodle strands pH 4.2).

Comparative Example 3 : Three-layered noodles according to the
conventional method

(Egg white powder was added to the inner layer)

Conventional three-layered noodles were prepared apcording to the
following steps.

@® 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to 1.0kg wheat flour (medium protein content
flour) and kneaded forlls_minutes with a mixer at atmospheric pressure
to produce dough for the outer layer,

® 360m! of kneading liquid was preﬁared by dissolving 30g of salt
in water, then. added to a flour mixture made of 1.0kg wheat f{lour
(medium protein content flour) and 0.06kg egg white powder and kneaded
for 15 minutes with a mixture at atmospheric pressure to produce dough
for the 1nner layer, _ | |

® Dough sheets made of the inner layer dough and the outer layer

dough through rolls were further rolled through rolls to obtain a dough
This is the replacement sheet
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Fresh spaghetti type noodles of the three-|ayered noodles of the 28
. present._invention were produced according to the followi ng steps. [err] Ln
. order t0 produce dough for the outer layer, 1700m of kneading liquid was
‘added to a flour mixture made of 4.0kg durum senorina and 1.0 kg starch
mxed for 5 mnutes with a m xer at atnosphEric pressure, and extruded
under the retgeedy Presaur chi @¢-pivef4 ﬂgﬂg.. F 500, of
kneadi ng |iquid was prepaﬁe%mbggg%g?\%gelg&gg' 2? SO iah%?’cd;lu]rtﬁgngat ef 25¢
of al ginic atirdctureraaed, cithafo afdade L randQhobugivriFys ey 'rg?‘ler"’"a‘fl ?Ld‘.ed
e

for 1 mnute with a m xer at atnospheric pressure, and extruded uhder
reduced presadr éhpde-iagered degd bes were obtained in accordance with the

corresponding method of said Example 1 (noodle strands p¥ 4.0).

Comparative Example 4 : Three-layered noodles according to the
conventional method (Starches were added
to the outer layer and the inner layer was

prepared under reduced pressure)

Conventional three-layered noodles were prepared according to the
following steps.

@ 360ml of kneading liquid was prepared by dissolving 30g of salt |
in water, then, added to a flour mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2 kg starch to produce the dough
for the outer layer, kneaded for 15 minutes with a mixer at atmospheric
pressufe..

Q@ 360ml of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to 1.0kg wheat flour (medium proteih content
flour) was mixed for 15 minutes with a mixer ﬁt atmoshheric pressure
and extruded under the redﬁced pressure of T40mmHg to produce dough for
the inner layer,

©) Doﬁgh sheets made of the iﬁner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough

‘sheet of 2.6mm thick'having an outer-layer/inner-layer/outer-layer
structure, then.cut into noodle strandsthrough a cutting roller of #10.
and three layered noodles were obtained in accordance with the

;orrespondiﬁg method of said,Examb[e 1 (noodle strands pH 4.1).
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| Datet 0:4 OcT 199 |



740mmHg to produce dough for .the inner layer (dough pH 7.4). [err] Dough
.Sheets_made of the inner |ayer dough sheet and the outer |ayer dough sheet

~ through rolfs were further rolled through rolls to obtain a dough sheet %of
1.4mm t hi ck haviing an outer-layer/inner-layer/ outer-layer structure, then
cut into noodle strands through a cutting rgller (round) of #18. [err] Said

noodl e st ra@gﬁgiﬁrtqvgtgﬁbrﬁg?iafs)r. ?9r§%—qg9g§eld %?@p SSta%%rFJi’r{léC?f?lt g withair,

: e
cut, cooled w wat er ed for séconds (I n a borli sol ution: pH 5~

5.5), cooled, at 15 [err]C for BQgﬁ‘gﬁﬂq%aW'ﬁhhwt qlihed 'ec‘lr%%ﬁ,idg%gg Cor

water. [err] Noodle strands prep In said step [err wer e

30 seconds into acid solution of plofffed] bndASPedh@d pfedcird, apgy 300g salt
per 30[err] ), then the solution were drained, and 2.5g of edible oil was

added to the noodl e strands, thegelatinized and acidified simultaneously) .

Conventional three-layered noodles were prepared according to the
following steps.

@ 360m! of kneading liquid was prepared by.dissolving 30g of salt
in ﬁater. then. added to 5 flour mixture made of 0.8kg wheat flour
(medium protein content flour) and 0.2 kg starch and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
outer layer.

® 360m! of kneading liquid was prepared by dissolving 30g of salt
in water, then, added to 1.0kg wheat flour (medium protein conteht
flour), mixed for 15 minutes with a mixer at atmospheric pressure and
extruded under the reduced pressure of 740mmHg to produce dough for the
inner layer. .

@ Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain 2
dough sheet of 2.6mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into.noodle strands through a cutting roller of #10.
and three-layered noodles were obtained in accordance with the

corresponding method of said Example 4 (noodle strands pH 4.0).

The results of sensory tests between the fresh noodles prepared in
examples above and those of prepared by the conventionaf.method;
disclosed in the comparative examples are shown in Table 1. The
evaluation was conducted by téking out the noodles from the pouch,
putting them into a vessel made from foamed-pblystyrene..adding 400cc of
This is the replacement sheet
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.[err] "180g of noodle strands prepared in said step [err] were put intoa
pouch and. were hernetically packed. [err] Said packed noodles were .
“sterilized in boiling water of 97[err]C for 35 minutes and were cool ed in
flowing water to obtain fresh spaghetti type noodles of the three-Iayered
noodl es of the present invention 29 Copparative Exanple 10

conventi ond® PR & G By o hE ot L R sBRY Phcorportinadest dini c
aci ds wer e [l ?Pg{ﬁ& El‘ﬁﬁocroq)'k ? ﬁcﬂnﬁ? fnolfl oﬁd}ggg_eps [err] In order to

produce doug he T nher "Tayer dough

Table 1

Comparative Example
1 ' 2 I 3 4 | 5

Smoothness | Poor Good Fair Excel. | Excel.
Stiffness Excel. | Fair Good Fair Poor
Stickness Poor Fair Poor Fair Fair
Duillness None Little | Less Less Less
Looseness Excel. | Fair Good Good Poor

Example
1 . _2 3 4 5

Smoothness | Good Good Excel. | Excel. | Excel.
Stiffness Good Excel. | Excel. | Good Excel.
Stickness Excel. | Good Excel. | Excel. | Excel.
Dullness Least | Least | Least | Least..| Least
Looseness Excel. | Excel. | Excel. | Fair Good

Grades for the tested items are as follows:
. (1) Grades on smoothness. stiffness. stickiness and dullness.

Fully trained ten examiners have tasted the subject noodles and
evaluated them with the five phases of 5 (Excellent/None)/4 (Good/Least)
/3 (Fair/Less)/ 2 (Poor/Little)/1 (Very Poor), and judge the noodles by
the calculated average points and applying them to the following

criterion zone:
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1500m of kneading |liquid was prepared by dissolving %2, 5g -of -sodi um
carbonate, 25g of alginic acid in water, then added to 5.0kg of ~durum
-semorina, and mxed for 1 minute with a m xer at atnospheric pressure, and
"extruded under the reduced pressure of vacuum degree of 740mmHg. [err] Said
dough was rolled through rolls to obtain a2ough sheet of 1.4nmmthick, and

cut into noodl e strands thr%qg rﬁPNBﬁQQ tpllqgsgxqup%ogit#18, t hen,

si ngl e-1 ayered noodl es (spaghé { ﬂhcorpoggte%'ngiﬁLc aci ds are obtai ned
(noodl e strand pH 4.0) in acd8 ?g ¢ with the correspdhdPhbt procedure of
Exanple 7. The results of seddbfhesSest s befveert-€he 4redRimbodl es pr epar ed
in the exanpl e above and t h&woofLirtdpared by t Hebcondentoomtal net hods

di scl osed in the conparativdeexahqdre are skown l.i§~Tahlz pdinifhe eval uati on,
substantially the same as that of the thick noodle strands (A), was
conducted by taking out the noodles fromthe pouch, putting

(2) Grades on looseness of noodle strands.

"Looseness™ directs to the state of the noodles upon cooking by
adding hot water thereto. and the evaluation thereof are determined
along with the following phases: '

"Excellent” is directed to a state of the noodle strands which can
be loosened enough when chopsticks are put thereinto once or twice.

"Good” is directed to a state of the noodle strands which can be
loosened when chopsticks are put thereinto omce or twice.

"Fair® is directed to a state of the noodle strands which can be
loosened when chopsticks are put thereinto three times or more.

"Poor” is directed to a state of the noodle strands which can not
be [oosened enough when chopsticks are put thereinto three times or
more.

"Very Poor™ is directed to a state of the noodle strands which can
not be loosened at all and is'entangled when chopsticks are put

thereinto three times or more.

According to the tests above. products of the present invention
.have superior quality in smoothness (said quality had not been found in
" the conventional single-layered noodles incorporated alginic acids). ‘and
Qualities in stiffness, stickiness, dullness and looseness (said
qualities had not been found in the conventionai fhree;layered noodles

treated with acid solution).
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theminto a vessel nade from foaned pol ystyrene, adding 400cc of boiling
-water .theretq, putting a lid thereon, waiting for 2 mnutes, draining the

“wat er,” and eval uating the cooked noodl es in flve phases. 30 Table 3 %
1C0nparat|ve Exanpl-e - . Exanple 10 _ : 9 Snoot hness
Fair Excel l ent Stiffness 21 Excel | ent
Excel | ent Stlcgnea§01‘catlon to thif®d¥rand noodles Excel | ent Transparency
Fai r

Example 6 : Noodles prepared at atmospheric pressurs and

treated with acid solution after gelatinization

Three-layered noodles of the present invention were produced
according to the followiné steps.

@ 360m! of kneading liquid was prepared by dissolving 2.35g of
sodium carbonate, 15g of salt.'and 4.58 of safflower color in water,
then, added to a flour mixture made of 0.7kg wheat flour.(medium proteia
content flour) and 0.3kg starch. and kneaded for 15 minutes with a mixer

~ at atmospheric pressure to produce dough for the outer layer.

@ 340m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
safflower color in water, then, added to liOkg wheat flour (slightly-
high protein content flour), and kneaded for 15 minutes with a mixer at
atmospheric pressure to produce dough for the inner layer (dough pH
7.6). |

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inmer-layer/outer-layer
structure, and cut into noodle strands through a cutting roller (square)
of #20. l

@ Said noodle strands were steamed for 2 minutes in the steamer

- (100°C) and cut them into the fixed amount. Said noodle strands were
boiled for 30 seconds in a boiling water wherein 0.03g/ ¢ laciic acid
was added, and the water was drained for 30 seconds.

® Noodle strands'prepafed in said step @ were dipped for 30

seconds into water of B0°C. wherein 6.52/£ lactic acid was added, then
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Looseness - Excel | ent Excel | ent. G ades for the tested

itens-are substantially the same as those for the thick-strand noodles (A)
' af arementi oned. According to the conparison results above, products of ghe
present invention have superior quality in "snoothness" (said quality had

not been found in the conventi onal single-Egyered noodl es i ncor por at ed

al gi ni ¢ aci,gsg) d alities in stiffnes st ckipess, dul]ness and

| ooseness v@r"e‘w% aiwggdér‘bne? %Qpl FEéltel“oH??omnloB&I 28 A& ot P¥lat @ d 48u e kwhHeeat

fl our Exanpl <t I i nner and outer layers were prepared under

reduced p?@ggaig)ﬁdgﬁggté e&hth acid solution after gelatinization

Thr ee- ! ayered mpodogss Bfard3y PSR 14 WIH A W R S0P Rt nd ©

the foll ow ng
were hermetically packed.
@ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes and cooled in flowing water to obtain three-layered noodies

of the present invention (noodle strands pH 4.3).

Example T : Noodles (inner layer was prepared under reduced pressure)

[treated with acid solution after gelatinization

@ 360ml of kneading liquid was prepared by diésolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 0.7kg wheat flour (medium protein
content flour) and 0.3kg starch, and kneaded for 15 minutes with a mixer
at atmospheric pressure to produce dough for the outer iayer.
@ 340m!i of kneading liquid was prepared by dissolving 2.5g of
- sodium carbonate, 15g of salt, 5.0g of alginic acid. and 4.5g of
safflower color in water. then, added to 1.0kg wheat flour (slightly-
high protein content flour), mixed for 15 minutes with a mixer at
atmospheric pressure, and extruded under the reduced pressure of.vacuum
degree of 740mmHg to produce dough for the inner layer (dough pH 7.6).
® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
strutture. then cut into noodle strands through a cutting roller
+ (square) of 720, and obtained fresh.thrée-laYered noodles of the present
invention_éccording to the corresponding procedure of'Examp!e_l (noodle
strands pH 4. 3). | | | |
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lerr] In order to produce dough for. the outer |ayer,-300n. of kneading
Tiquid was added to a flour m xture nmade of 0.7kg wheat flour (high, proteln
content fiour) and 0.3kg buckwheat flour, and kneaded for 15 ninutes urider
t he reduced pressure of vacuum degree of 700 mHg. 31 [err] 300ntl of
kneading liquid was prepared by dISSO|VIn9 2.5g of sodium carbonate. 5.0g

“of alginic e d t.a | Xture made of 0. 7kg

wheat fl ourEa{ah?gFl pro}‘g fl (,SOK lgrhe[r gﬂgu%teénb’{‘(ﬁ& %@K\%%’éﬁ“ f“P%"r reéﬁﬂ‘
m xed for 15 m nutes e, Al ‘exIruded
under the reduced press S acttHrteget—c O Fadabblddl s or

the inner |ayeg é@'mg*afphe@u%g liquid was prepared by dlssolvmg .38 of

sodium carbonate. i15g of salt and 4.35g of safilower color in water.

then. added to a flour mixture made of 0.7kg wheat flour (medium protein
content flour) and 0.3kg starch. and kneaded for 15 minutes with a mixer
under the reduced pressure (vacuum degree: 740mmHg) to produce dough for
the outer layer.

@ 340n! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt, 5.0g of alginic acid, and 4.5g of
safflower cplof in water, then, added to 1.0kg wheat flour (slightly-
high protein content flour)., and mixed for 15 minutes with a mixer at
atmospheric pressure, and extruded under the reduced pressure of vacuum
degree of 7T40mmHg to produce dough for the inner layer (dough pH 7.6).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a noodle
sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
structure. then cut into noodle strands through a cutting roller
(square) of #20, and fresh three-laygred noodles of the present
invention was obtained according to the corresponding procedure of

Example 1 (noodle_strands pH 4. 3).

Comparative Example 6 : Single-layered noodles incorporated alginic

acid according to the conventional method

Single-layere ed noodles 1ncorporated alginic acid were prepared
according to the following st°ps
@ . 350m! of kneading liquid was prepared bv dissolving 2.5¢g of
sodium carbonate; 15g of salt, 5.0g of alginic acid, and 4.5g of

. This is the replacement sheet . -

" Date: | 04 OCT 19%.



[err] Dough sheets nmade of the inner |ayer. dough and the outer |ayer dough
through rolls weré further rolled through rolls to obtain a dough sheet of
1. 2mm tthi ck ‘havi ng an outer-layer/inner-|ayer/outer-layer structure. and
“cut into noodle strands through a.cutting roller (square) of #20. [err]

+ Sai d noodl e strands were steamed for 2 ninqéfs In the steaner, ‘boiled for
80 seconds (ip the solutign wherein Q.05qg/ rr] lactic acid was added
thereto) - abtf OFREICEIOr 3D Wad@End < Bfl tﬁg‘l%‘p (WL\%*} P [é‘r@] walsxlo%rcﬂpérggr%ds

erryc wner aihins 3. By per) riohe: (! ABERyeran R nhl¥ e PLlORB s e
then. L er 1] %60 288 FrRatsdotiie 15 Ruftie vor bitnel For A aERENE &S P oihre- pu
into a pouch ar@ 510 J?')eurgﬂre&gsca}loWe(Paﬁl?Sggh_ a rolling to obtain a noodle sheet_
" of 1.3mm thick. and cut into noodle strands through a cutting roller
(square) of #20, then, the single-layered noodles incorporated alginic
acid were obtained in accordance with the corresponding procedure of )

Example 1.

Comparative Example 7 : Three-layered noodles (1) according to
the conventional method

(Starches were added to the outer layer)

Conventional three-layered noodles (1) were prepared according to
the following steps:

@® 360ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 0.70kg wheat flour (medium
protein content flour) and 0.30kg starch, and kneaded for 15 minutes
with a mixer at atmospheric pressure to produce dough for the outer
layer. '

® 340ml of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,
then, added to l;Okg wheat flour (slightly-high protein content flour).
and kneaded for 15 minute swith a mixer at atmospheric presSure to

- produce dough for the inner layer. | |

@ Dough sheets made of the inner layér dough and the outer layer

dough through rolls were furthér rolled through rolls to obtain dough

sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
This is the replacement sheet
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[err] Said packed noodl es were sterilized in boiling water. of 97 [err]C for
35 mnutes and were cooled in flowng water to obtain three-layered fresh
'buckwheat noodl es of the present invention (noodle strands pH 4. 1).

Exampl e 11 Noodl es wherein starches were added to the outer:|ayer Fresh

t hree-1 ayered noodl es of the present |nvent| % were prepared according to

2 | d £ t '
ayer . 315m S ar RabGai T T 8 e BARCH R RirREn o Pk ad et 0. 7
wheat flour ({yughepr@t 420, COHN ¢REed]13YE ed FoBl Pe LUTHWEA obl P20 O- 1k

starch, and
accordance with the corresponding method of said Example 1.

Comparative Example 8 : Three-layered noodles (2) according to
the conventional method

(Egg white powder was added to the inner layer)

Conventional three-layered noodles (2) were prepared according to
the following steps:

@ 340m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate. 15g of salt and 4.5g of safflower color iﬁ water,
then, added to 1.0kg wheat flour (medium protein content flour), and
kneaded for 15 minutes with a mixer at atmospheric pressure to produce
dough for the outer layer.

@ 34051 of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate, 15g of salt and 4.5g of safflower color in water,

- then, added to flour mixture made of 1.0kg wheat‘flour (slightly-high
protein content flour).and 0.06kg egg white powder, and kneaded for 15
minutes with a mixer at atmospheric pressure to produce dough for the
inner layer.

@ Dough sheets made of the inner.layer dough and the outer layver
dough through rolls were further (olled thfough rolls to obtain a dough
sheet of 1.3mm thick having an outer-layver/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of 420, and three- layered noodles (2) are obtained in

accordancg with the corresponding method of said Example 1.

;308 the'répiacement sheet
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" kneaded for 15 minutes under the reduced pressure of vacuune degree of 700

mmHg. -Jerr] 300m of kneading |liquid was prepared by dissolving:2. 59 of
.sodi-um’carbonate. 5.0g of alginic acid in water, then. added-to a flour
‘'m xture made of 0.6kg wheat flour (high protein content flour) and 0.4kg

buckwheat flour, and kneaded for 15 minute8w th a mixer at atnospheric

. pressure, anfompdrmaudee Lxadele the Tiechecedypraisavoel eyl (Bpcaiudrdesy a8 ofe

740mHg to produce dough for the inner |ayer (dough pH 6.7). [err] Dough
sheets nmade of the inner |ayer docugiveahdiotdle methed |(Syercidaugbrd hgeegh
rolls were further rolled through rolls to obtain a dough sheet of 1.2mm
thi ck having an outer-1layer/innertoahyher botererlaleyendst heicitnaee, [Aanrd ead into
noodl e strands through a cutting roller (square) of #20, then three-|ayered
fresh buckwheat noodles of the presepstrednuedetri ondwoed obtssured (noodl e
strands pH 4.1) in accordance with the

Conventional three-layered noodles (3) were prepared according to

the following steps. |

@ 360m! of kneading liquid was prepared by dissolving 2.35g of
sodium carbonate, 15g of salt and 4.58 of safflower colorlin water,
thea, added to flour mixture made of 0.7Tkg wheat flour (medium protein
content floqr) and 0.3kg starch to produce dough for the outer layer,
and kneaded for 15 minutes with a mixer at atmospheric pressure.'

@ 340wl of kneading liquid was prepared by dissolving 2.5g of
sodium carbonaté; 15g of salt and 4.5g of safflower color in water,
then, added to a flour mixture made of 1.0kg wheat flour (slightly-high
protein ﬁontent flour), mixed for 15 minutes with a mixer at atmospheric
pressure, and extruded under the reduced pressure of vacuum degree of
740 mofg to produce dough for the inner layer.

® Dough sheets made of the inner layer dough and the outer laver
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.3mm thick having an outer-layer/inner-layer/outer-layer
structure, then cut into noodle strands through a cutting roller
(square) of #20,'andtthe three-layered noodles (3) are obtained in

accordance with the corresponding method of said Example 1.

The results of sensory tests between the fresh noodles prepared in
examples above and those of prepared by the conventional methods
disclosed in the compafative examples are shown in Teble 2. The

evaluation was conducted by taking out the noodles from the pouch.
This is the replacement sheet
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_correspondi ng procedure of Exanple 5. Conparative Exanple 11

.Singl e-1ayered noodl es incorporated algirnic acid according to the
“conyentional method Single-layered noodles incorporated -alginic acid were
prepared according to the followng steps: [err] 300m of kneading liquid
was prepared by dissolving 2.5g of sodi umegarbonate and 5.0g of alginic

act d 1 0" v Eeen g, (VBN ideOr o Y9300 AT EEL AeTHI NG S 00

m xture nmade o eat flour protern

buckwheat §§ Ouh gt 92 8t Ei'hergt’bq kpeedigng Hher_f‘hfapéonl.Swm MELToMS higulxen gt

at nospheric pressure. 3
evaluating the cooked noodles in five phases.

Table 2
Comparative Example Example
6 T 8 9 6 7 8

Smoothness | Poor Excel. | Fair Excel. | Excel. | Excel. | Fair
Stiffness Excel. | Poor Fair . | Fair Good Excel. | Excel.
Stickness Poor Fair Poor Fair Good Good Excel.
Dullness None Little | Less Less Least | Least | Least
Transparency | Poor Good Poor Good Good Excel. | Excel.
Looseness Excel. | Fair Fair Fair Good Good Excel.

Grades for the tested items are substantially the same as those

for the thick strand noodles (A) aforementioned.

According to the comparison tests above, products of the present
invention have superjor quality in smoothness and transparency (said
qualities had not been found in the conventional single-layered noodles
incorporated alginic acids). and qualities in stiffness. stickiness.
dullness and looseness (said qualities had not been found in the

conventional three-layered noodles treated with acid solution).

C: Application to spaghetti type noodles

Example 9 : Noodles (inner and outer layers were prepared under:

-
(1)

duced pressure)/treated with acid solution after

gelatinization

. F(esh_sDa8heLti.tgge:noqdles of the three-layered noodles of the - |
| This is. ihe rep\acement‘ gsheet
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[err] Said dough was rolled through rolls to obtain a dough sheet of 1.2mm
thick, and cut into noodle strands through a cutting roller (square) of

: #20,. then, single-layered (buckwheat) noodl es incorporated alginic acid

' were obtained (noodle strand pH 4.0) in accordance with the correspondi ng

- procedure of Exanple 5. Conparative Exanpbg@lz Three-1ayered noodl es

~aecording diasphe eRANETE] ARk FRIAIREY (FadrMid G oPRyEIe, 147 Afldeg L0 the

i nner | ayer) nventlona thre ayere noo es were prepar irding to

the fol | owi nacs! epsyr et (4 pr'adﬁ’%p(jgrouﬁﬁ’ rBRE Qut@nohsyedl |Gl bETkd BN Elg

300m of kneading liquid was ad to a flour mxture nmade

flour (hi glﬁqui@t@éﬁ adqefeny af fomy m@‘i‘fjurQ R4 @ RUCHVIRAL WL BUS emoR el ka%a?e@
for 15 minutes with a m xer at at mospheric pressure.

-

kg starch, mixed for 5 minutes with a mixer at atmospheric pressure. and
extruded under the reduced pressurz of vacuum degree of 740 mamfHg.
® 1500m! of kneading liquid was prepared by dissolving 12.5g of
sodium carbonate, 25g of alginic acid in water, then, added to 5.0kg of
durum semorina, and mixed for 1 minute with a mixer at atmospheric
pfessure. and extruded under the reduced pressure of vacuum degree of
T40nnHg to produce dough for the inner layer (dough pH 7.4).
® Dough sheets made of the inner layer dough sheet and the outer
layer dough sheet through rolls were further rolled through rolls to
obtain 2 dough sheet of 1.4mm thick having an outer-layer/inner-layer/
outer-layer structure., them cut into noodle strands through a cutting
roller (round) of #18. |
@ Said noodle strands were steamed for 90 séconds in the steamer,
cooled with air, cut, cooled with water, boiled for 80 seconds (in a
boiling solution: pH 5~5.5), cooled, at 15 °C for 30 seconds with
water, and drained the water.
® Noodle strands prepared in said step @ were dipped for 30
seconds into acid solution of 15°C (450g lactic acid and 300g salt per
30£), then the solution were drained, and 2.5g of edible oil was added
to the noodle strands, then,
_ ® 180g of noodle strands_prepéred in said step ® were put into a
pouch and were hermetically packed. |
| @ Said packed noodles were sterilized in boiling water of 97 °C for
35 minutes and were cooled in flbwing water to obtain fresh spaghetti
. type noodles of the three- laye ed noodlas of the preaent 1nvent1on

gt
s is the rep\acem’ent shee
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[err] In order to produce dough for the inner layer, 300m of kneading
liquid.was added to a flour mxture nmade of 0.68kg wheat flour (high
protei-n  content flour). 0.32kg buckwheat flour and 0.06kg egg white powder,
-and kneaded for 15 minutes With a m xer at atnospheric pressure. [err]
‘Dough sheets nmade of the inner |ayer dough d the outer |ayer dough

oot cic RoMPLAIYE o1 s SO el et L e Do RL a1l

1.2mm t hi ck havi ng an outer ayer/in

t dl t ds th h tt
Itﬂrgenlogyere strands through a cu é@ﬂierQHr?rrdlﬁgq PTGk %gje%qlggr?anld me thod

correspondi ng megin@de of a edied rﬁ%‘ﬂ%’& e(spaghO0dheipeddada Pl 41%hnic ac%s were

prepared according to the following steps:

@ In order to produce dough for the inner léyer (dough pH 7.4),
1500ml of-kneading liquid was prepared by dissolving 12.5g of sodium
carbonate, 25g of alginic acid in water. then added to 5.0kg of durum
semorina, and mixed for 1 minute with a mixer at atmospheric pressure,
and extruded under the reduced pressure of vacuum degree of 740mmHg.

© Said dough was rolled through rolls to obtain a dough sheet of
l.4mm thick, and cut into noodle strands through a cutting roller
(round) of #18, then, single-layered noodles (spaghetti) incorporated
alginic acids are obtained (noodle strand pH 4.0) in accordance with the

corresponding procedure of Exaﬁple 1.

The results of sensory tests between the fresh noodles prepared in
the example above and that of prepared by the conventional methods
disclosed in the comparative example are shown iﬁ Table 3. The
evaluation. substantially the same as that of the thick noodle strands
(A), was conducted by taking out the noodles from the pouch, putting
them into a vessel made from foamed polystyrene. adding 400cc of boiling
water thereto, puttlng a lid thereon waxtlng for 2 minutes, draining

the water, and evaluating the cooked noodles in fxve phases

 Fhis is the replacement sheet
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Conpar ati ve Exanple 13 : Single-layered noodles not incorporated alginic
aci ds-according to the conventjonal nethod Si'ngle-layered noodl es not

i ncorpgdrated al ginic acids were prepared according to the foll ow ng steps:
[err] 300m of kneading liquid was added to a flour ‘-mixture nade of 0.7 kg
‘wheat flour (high protein content flour) ang00.3kg buckwheat flour, and
kneaded for 15 mnutes with a m xer at qggﬂ§%heric pressure to produce
dough (dough pH 6.9). [érr] Said dough was tolled through rolls to obtain a
dough sheet of 1.2mmthick, and cut into noodle strands through a cutting
roller (square) of #20, and, single-Tayere ucC €a hot

i ncorporated al ginic acids were dbt&impedaliveo8kanmsler and Exdngl®) | n
accordance with the correspondi ng procedure(of Exanplg 5. g .

Smoothness Fair Excellent
Stiffness Excellent Excellent
Stickness Fair Excellent
Transparency Fair ' Good
Looseness Excellent Excellent

Grades fo; the tested items are substantially the same as those

for the thick-strand noodles (A) aforementioned.

According to the comparison results above, products of the present
invention have superior quality in "smoothness” (said quality had not
been found in the conventional single-layered noodles incorporated
alginic acids), and qualities in stiffness, stickiness, dullness and

looseness were obtained.

D : Application to noodles incorporated buckwheat flour

Example 10 : Noodles (inner and outer layers were prepared
under reduced pressure)/ treated with acid

solution after gelatinization

Three-layered.noodles of the present invention were produced
| accdrding to the féllowing steps. | _
@ In order to produce dough for the outer layer, 300ml of kneading .
liquid was added to a flour mixture made of 0.7kg wheat flour (high
protein content fiour) and'0Q3kg buékwheat flour. and kneaded for 15

minutes under the reduced pressure of vacuum degree of 700 mmHg.

This is the replacement sheet
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The results .of sensory tests between the fresh noodl es prepared’in exanples
above apd those of prepared by the conventional nethods disclosed in the

' conparative exanples are shown in Table 4. The eval uation, substantially

. the sane as that of the thick strand noodles (A), was conducted by taking

. out the noodl es fromthe pouch. putting theminto a vessel nade from foaned

polystyrene,  agdidgnfOcquglo Y s 'RRE BIBEEES By BYLIIAR A5 hForeon

waiting for 1 mnute, at i t he” cooked™ no es.
-85 Table 4s6prpnicatbyfa B A5POF of alginPt2HPIE in water, then. added to a flour

mixture made of 0.7kg wheat flour (high protein content flour) and 0.3kg
buckwheat flour, and mixed for 15 minutes with a mixer at atmoépheric
pressure, and extruded under the reduced pressure of vacuum degree of
740mmHg to produce dough for the inner layer (dough pH 6.9).

® Dough sheets made of the inner layer dough and the outer layer
dough through rolls were further rolled through rolls to obtain a dough
sheet of 1.2mm thick having an outer-layer/inner-layer/outer-layer |
structure. and cut into noodle strands through a cutting roller (square)
of #20. |

@ Said noodle strands were steamed for 2 minutes in the steanmer,
boiled for 80 seconds (in the sclution wherein 0.05g/£ lactic acid was
added thereto), and cooled for 30 seconds with tap water.

® Noodle strands prepared in said step @ were dipped for 1 minute
into solution of 17 °C wherein 17.5g/ £ lactic acid was added. thén the
solution was drained, and 15g of edible oil was added to lkg of the
noodle strands. then,

® 180g of the noodle strands prepared in said step ® were put into
a pouch and were hermetically packed.

@ Said packed noodles were sterilized in boiling'water of 97 °C for
35 minutes and were cooled in.floﬁing water to obtain three-layered

fresh buckwheat noodles of the present invention (noodle strands pH
4. .

Example 11 : Noodles wherein starches were added to the outer laver

Fresh three-layered noodles of the present invention were prepared
'according_to the following steps:

This i the replacement sheet
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_11' 12 13 10 11 Snoot hness  Fair Fair Good

Good.. _ Excel. Stiffness Excel . Good Poor. Good Good Stickness
Poor. *  Poor Fair Excel . Excel. Dullness None Least Little
None’ None Looseness Excel . Excel. Good Excel . Excel . G ades

.for the tested itens are substantially the3zane as those for the thick

strand noodl es@( An af &reneng i (UIRE: dARICTEF Ndhet Pnidre lﬁ‘?E'Par"'l%BF J‘e%leﬁ? ing

above, products of the present invention have superiof quali

snoot hness I(saidl vayahdded hada rtqtoube@mfuwn@hdenorfm'q(@nxvmtz' (P'I' r (hngh
si ngl e-l ayered noodl es incorporatéd alginic acid), and w | SO provide

t he t hree- lpayee ad conoedteS 1baw),n@. SHPqulcQﬁhé?B&mfllb\hesaanOSltk*gffsﬂ?xscfh and

stickiness, dullness and-l ooseness (said qualities had not been found in

t he cuanvenmneméﬂd dordld mdav ek tundee-the reduced pressure of vacuume degree of
700 mmHg. |

@ 300m! of kneading liquid was prepared by dissolving 2.5g of
sodium-carbonate. 5.08 of alginic acid in water, then, added to a flour
mixture made of 0.6kg wheat flour (high protein content flour) and 0.4ke
buckwheat flour, and kneaded for 15 minutes with a mixer at atmgspheric
pressure, and extruded undef the reduced pressure of vacuum degree of
740mmHg to produce dough for the inner layer (dough pH 6.7).

@ Dough sheets made of the inner layer dough and the outer layer
dough'thfough rolls were further rolled through rolls to obtain a dough
sheet of 1.2mm thick haQing an outer-layer/inner-layer/outer-layer
structure, and cut into noodle strands through a cutting roller (square)
of #20, then three-layered fresh buckwheat noodles of the present

_invention are obtained (noodle strands pH 4.1) in accordance with thé

corresponding procedure of Example 5.

Comparative Example 11 : Single-layered noodles incorporated alginic

acid according to the conventional method

.Single~1ayered noodles incorporated.alginih acid were prepared
according to the following steps:

® 300m! of kneading liquid was prepared by dissolving 2.5g of
sodium carbonate and S.Og.of-élginic acid in water. Then. dough (dough
pH 6.9) was prepared by adding a flour mixture made of 0.7kg wheat flour
(high p%otein content flour) and 0.3kg buckwheat flour to water, and

4

kneading them for 15 minutes with a mixer at atmospheric pressure.

~_ This is the replacement sh'egt
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| ayers noodl es). (Industrial Applicability) According to the nmethod of the
-present .i.nvention, wet and fresh noodl es which can realize a | onger
‘shelflife and have a desirable texture of being very close to that of fresh
-noodl es can be produced. That is to say, if these dough sheets are rolled,
cut into a noodle strand, gelatinized, and treated with acid solution; a

i the i nner Payen cof SR wRE LI PUpusRoR 1S, Ralbuls ™ e BRubRoatetont ™

in the inner Féyer of the noodles'is _

't'ﬁgatsth | ggEIY'QmWS%HiclR.e APk efh {0 nbBEI N QPL AR (RPEAHSE EDE inANEf; fyer of
(square) of #20, then, single-lavered (buckwheat) noodles incorporatad
alginic acid were obtained (noodle strand pH 4.0) iﬁ accordance with-the

-

corresponding procedure of Example 5.

Comparative Example 12: Three-layered noodles according to
the conventional method

(Egg white powder was added to the inner layer)

Conventional three-layered noodles were prepared according to the
following steps: .

@ In order to prepare dough for the outer layer, 300ml of kneading
liquid was added to a flour mixture made of 0.7Tkg wheat-flour (high
protein content flour) and 0.3kg buckwheat flour, and kneaded for 15
minutes with a mixer at atmospheric pressure.

@ In order to produce dough for the inmer layer. 300ml of kneading
liquid was added to 2 flour mixture made of 0.68kg wheat flour (high
protein content flour), 0.32kg buckwheat flour and 0.06kg egg white
powder, and kneaded for 15 minutes with a mixer at atmosphefic pressure.

® Dough sheets made of the inner layer dough and the 6uter layer
dough through rolls wére further rolled through rolls to obtain a dough
sheet of 1.2mm thick having an outef-layer/inner-layer/outer-layer
structure, cut into noddle strands through a cutting roller (square) of
#20. and three-layered noodles (2) were obtained in accordancé with the

corresponding method of said Example 5 (noodle strand pH 4.0).

This is the replacement sheet

Dates Q4 0T 0%



layered noodles in the present invention is nmade of a dough sheet

containing alginic acids and/or alginic acid salts. Further, "snoothness"

and Vstickiness" which are luck in the inner |layer can be inparted to the

noodl e. by not adding alginic acids to the outer |ayer, or adding |ess.

~amount of al ginic acids and/or alginiC'acigﬁsalts to the outer layer, in

5 ' ] . unt . ta.b ded ' I ., th by, th
oot es v EREC TERARR 14 A S, ST CE LA o ch i ieacdt dnehekorat vh r osh

noodl es and having the adequate "stj.ffness", "elasticity", "snoothness" and
"stickiness" can be obtai ned. Fur?%%ﬂfcévgﬁsaf?%ﬁrHﬂ?sﬁ%ﬁ@egradient of the
noodl es between the outer |ayer a ovth?.pore“g-r&ﬁon I's elimnated,

i n$o0l ubl e akgi--e—aeds—-A—t-he LS AL i ||

_ A . S ! &S o4 W
prevent e RogteOTIEAUNED BRI B 0 FOIRE vl B

according to the following steps:

@ 300ml of kneading liquid was added to a flouf mixture made of 0.7
kg wheat flour (high protein confent flour) and 0.3kg buckwheat flour,
and kneaded for 15 minutes with a mixer at atmospheric pressure to
produce dough (dough pH 6.9).

© Said dough was rolled through rolls to obtain 2 dough sheet of
1.2mm thick, and cut into noodle strands through a cutting roiler
(square) of #20. and, single-layered (buckwheat) noodles not
incorporated alginic acids were obtained (noodle strand pH 3.9) in

accordance with the corresponding procedure of Example 5.

The results of sensory tests between the fresh noodles prepared in
examples above and those of prepared by the conventional methods
disclosed in the comparative exambles are shown in Table 4. The
evaluation, suﬁstantially the same as that of the thick strand noodles
(A), was conducted by taking out the noodles from the pouch. putting
them into a vessel made from foamed polystyrene, adding 400cc of boiling
water thereto, putting a 1id thereon, waiting for 1 minute, and

~evaluating the cooked.noodles in five phases.
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I mparting "stiffness" and "elasticity" to noodles is identical to the
‘necessary step to give the noodles a I onger shelflife at roomtenperature,
t he producti on process can be sinplified. Meanwhile, when the alginic acid
was added to the inner layer only in the three-layered structure, a
difference on the texture between the innerssl ayer and the outer |ayer may
becone too | arge, thereby, undesirable teﬁt%re may be generated. However,

t he undesirable texture may be elinina?@%f i*f the difference on the texture
between the inner |ayer and the outer |ayer.is reduced by further adding
the alginic acid, in an anmupt—tobe—added—totie Tmer—tayer—ot | ess, to
the outer layer. In addition] CobpanatéserBxampvention Exgupdée "| poseness” of
the noodl es remarkably at the tipe ?f ¢ating, 1gn :onwgri?onlpﬁtn t he
conventi onal - .

Smoothness | Fair Fair Good Good Excel.
Stiffness Excel. | Good Poor Good Good
Stickness Poor . | Poor Fair Excel. | Excel.
Dullness None Least | Little | None None
Looseness Excel. | Excel. | Good Excel. | Excel.

Grades for the tested items are substantially the same as those for

the thick strand noodles (A) aforementioned.

According to the comparison results above, products of the present
invention have superior quality in smoothness (said quality had not been
found in the conventional single-layered noodles incorporated alginic
acid), and will also provide the three-layered noodles having superior
qualities in stiffness, stickiness, dullness and looseness (said T
qualities had not been found in the conventional acid-treated three-

layers noodles).

(Industrial Applicability)

According to the method of the present invention, wet and fresh
noodles which can realize a longer shelflife and have a desirable
texture of being very close to that of fresh noodles can be produced.'

That is to say, if these dough sheets are rolled. cut into a nbodle
strand, gelatinized, and treated with acid solution; a formation of the
net-work st;ucture of insolﬁble alginic acids is deduced in the inner

“layer of the noodles is deduced. thereby, "stiffness” and "elasticity”
will be imparted to the nbodles{ because the imner layer of the three- .

- This is.the 'replace'ment sheet
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37 wet noodl es which can be preserved at roomtenperature. Further, if
dough or dough sheets of the outer and/or the inner |ayer(s) is(are)
prepared under reduced pressure, deaeration of the d0ugh can be realized,
t hereby, the fresh noodl es having superior qualities in "snoot hness"”
"transparency”, "looseness" or the like can be produced. 1. A process

o B ool LRI SRy e OB RTPL b e gilPaghi (Y
containing alginic acids and/or alginic acid salts. Further,
"smoothness” and “stickiness™ which are luck in the inner layer can be
.imparted.to the noodle., by not adding alginic acids to the outer layer,
or adding less amount bf alginic acids and/or alginic acid salts to the
outer layer, in comparison with the amount to be added to the inner
layer, thereby, the noodles having a desirable texture of being very
close to that of fresh noodles and having the adequate "stiffness”,

* Telasticity”. "smoothness” and "stickiness™ can be obtained. Further,
even after moisture gradient of the noodles between the outer layer'and
the core portion is eliminated, .insoluble alginic acids in the core of
this three-layers structure will prevent the noodles from weakening and

becoming dull.

Further, in the present invention, since an acid-treatment step for
imparting "stiffness” and "elasticity” to noodles is identical to the
necessary step to give the noodles a longer shelflife at room

temperature, the production process can be simplified.

Meanwhile, when the alginic acid was added to the inner layer only
in the three-layered structure, a difference on the texture between the
inner laver and the outer layer may become too large, thereby,
undesirable texture may be generated. However, the undesirable texture
may be eliminated, if the difference on the texture between the inner
layer and the outef layer is reduced by further adding the alginic acid.

- in an amount to be added to the inner layer or less. to the outer layer.
In addition, the_p%ésent-invention improve "looseness™ of the noodles

: rema;kably at the time of_eating.'in comparison with the conventional
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agents, salts or the like, to flours conprising, wheat flour, or wheat
flour and grain flours as major ingredients. and kneading the m xture with
‘watert (2) preparing an inner-layer dough having pH of fromneutral to weak
~al kaline by adding alginic acids and/or alginic acid salts, alkaline
agents, and, if necessary, starches, salts, or the like, to flours
conprising, wheat flour, or wheat flour and ain flours as nmjor

i ngredients, and kpneading the nmixture with water; (3) preparing dough
sheets from"&di 094 8&r WFWEMHO%WF%W@& at othodr LEBRAIAtYORIgh t hr ough
conventional techniques such as rolling, then conducting a further rolling
of the dough sheets so obtained to nake a dough sheet having an

convent  onal  tech d8Es, LA EREY o de Ty SHEELhAJar B SEHARIENG/aT the Lnnel
gelatinizatHggér(s) is(are) prepared under reduced pressure, deaeration of the
dough can be realized, thereby, the fresh noodles having superior
qualities in "smoothness”, "transparency”, "loosemess” or the like can

be produced.
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(4) treating the gelatlnlzed noodle strands w th acids solution to acidify

, strands and ster|I|2|ng t hem by heating. 2. A process for producing fresh

: t hree- Iayﬂmmmmzm r| sing the steps of: (1) preparing an
outer-1lay g starches, al kad8 ne agents, salts or the like,

| to flours Conpri'si Mg, *whéat flour, ©ry A39 wea flour and grain flour as
maj or |ngred|ents. and kneadi ng the mxture wth wat er ;

1. A process for producing fresh three-layered noodles, comprising
the steps of:

(1) preparing an outer-laver dough by adding starches. alkaline
agents, salts or the like, to flours comprising. wheat flour, or wheat
flour and grain flours as major ingredients. and kneading the mixture
with water;

(2) preparing an inner-layer dough having pH of from neutral to
weak alkaline by adding alginic acids and/or alginic acid salts.
alkaline agents, and. if necessary, starches, salts., or the like, to
flours comprising, wheat flour, or wheat flour and grain flours as major
ingredients, agd kneading the mixture with water;

(3) preparing dough sheets from said inner-layer dough and said
outer-layer dough through conventional techniques such as rolling, then
conducting 2 further rolling of the dough sheets so obtained to make
a dough sheet having an outer-layer/inner-layer/outer-layer structure,
making noodle strands by conventional techniques. and subjecting the
noodle strands to gelatinization;

(4) treating the gelatinized noodle strands with acids solution
to acidify the noodle strands; and

(5) packing hermetically said pH-adjusted noodle strands, and

sterilizing them by heating.

2. A process for producing fresh three-layered noodles, comprising
the steps of:
(1) preparing an outer-layer dough by adding starches, alkaline

zgents. salts or the like, to flours comprising, wheat flour, or

This is the replacement sheet -
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(2) preparing an Thner-Tayer dough having pH of from neutral to weak

al kaling by a s and/or alginic acid salts, alkaline
agen s, and, m““ng“MﬂImchhes salts, or the like, to flours
conpri-si ng, | eur® o# wheat flour and grain flours as mgjor
“ingredients, and kneadlng the mxture with water; (3) preparing dough

- sheets fromsaid inner-layer dough and out ejy Iayer dough t hr ough
‘conventional, techni ques,such.as, rollin then conductin e fuyrther
folling of. W&ty Eﬂ%ﬁeeneoar&apaf G 85 Hhiee ASAdRE Ce ddnERgadgnRnLhe
outer-layerllqner-l qler-layer structure, and nmaki ng noodl e strands by
conventloné}‘tgﬁﬁﬁqg ?4) gel atini zing and acidi fying the noodl e strands

with acids solu ¢prb§tséﬁ,gﬁg,§fqgogﬂ%1 £ Q%L %&“v'lgg ﬂg&fﬁﬂ&f"n'ext?ﬂ 40

pH adj ust ed noo |2|ng hem
“weak alkaline by adding alginic acids and/or alginic acid salts._

alkaline agents, and, if necessary. starches., salts, or the like, to
flours comprising, wheat flour, or wheat flour and grain flours as major
ingredients, and kneading the mixture with water;
(3) preparing dough sheets from said inner-layer dough and outer-
. layer dough through conventional ;echuiques such as-rolling, then
"conducting the further rolling of the-noodles so obtained to make a
dough sheet having an outer-layer/inner-layer/outer-layer structure, and
- making noodle strands by conventional techniques: |
(4) gelatinizing and acidifying the noodle strands with acids
solution simultaneously; and
(5) packing hermetically said pH-adjusted noodle strands, and

sterilizing them by heating.

3. A process for producing fresh three-layered noodles according to
claim 1 or 2, wherein alginic acids and/or alginic acid salts are
further added in said step'(l). the amount of wﬁich is almost equal to
or less the amodnt'of alginic acids and/or alginic acid salts to be

added to the inner-layer dough.

4. A process for producing fresh three-layered noodles according to
any preceding claim.'wheréin alkaline agents'are added in said step (2)

to adjust pH of the inner-layer dough from about 6.5 to 0.0.
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“3. A process for fresh three | ayer ed noodl es accordlng toclaim1l
or 2, wherein a Eﬂi&n ﬁi ”Hmm"ur alginic acid salts are further added in
said step (1) h is alnbst equal to or |ess the anmount of
al ginic acids and/or alginic *aci'd salts to be added to the i nner- | ayer
dough. 4. A process for producing fresh three-layered noodl es according to

any preceding claim wherein alkaline aged4Ps are added in said step (2) to

dj ust pH of t el
et PRSI REE SRR AR Bt eyt

precedi nga g} 3 WhRY @131 pH & rQ?POHHeo?tﬂ@d?i% 834§ W4 t*adaﬁﬁsacld,

solution in said step (4) is less than about 6.

6. A process for producing fresh three-layered noodles according to
any preceding claim, wherein said inner-layer dough and/or said outer-
layer dough are (is) prepared'at atmospheric pressure or under reduced

pressure.

7. A process for producing fresh three-layered noodles according to
any preceding claim, wherein said dough sheets for the inner la&er and/
or the outer layer are prepared at atmospheric pressure or under reduced

pressure.
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solution in said step'(4) is |less than about 6. 6. A process for producing
“fresh.tyreei] ayered noodl es according to any preceding claim wherein said
inneréFaV%r dough and/or said outer- |ayer dough are (is) prepared at

at nospheric pressure or under reduced pressure. 7. A process for producing
fresh three-layered noodl es -according to any,preceding claim wherein said
dough sheets for the inner layer and/ or the outer |ayer are prepared at

at nospheric pressure or %srﬂu%efﬁém THREE-LAYERED NOODLES

A B 8§ T R A C T

A process for producing fresh three-layered noodles
by: preparing an outerlayer dough by kneading grain flour with
water; preparing an inner-layer dough by adding, to grain
flour, (a) at least one alkaline agent and (b) an alginic acid
compound selected from the group consisting of an alginic acid,
an alginic acid salt, and mixtures thereof, and kneading with
water; preparing dough sheets from each of the inner-layer and
the outer-layer dough through rolling of said'inner- and
outer-layer dough, and rolling the obtained dough sheets to
make a layered dough sheet of an outer-layer/inner-layer/outer-
layer structure; preparing noodle strands by cutting the
layered dough sheet having such three-layer structure, and
gelatinizing the noodle strands; and treating the gelatinized
noodle strands with a solution of one or more acids to acidify
the noodle strands.
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