SPECI FI CATIl ONPROCESS FOR PRODUCI NG MATERI ALS FOR FI SH PASTE
PRODUCTS Technical Field This invention relates to a process for producing
materials for fish paste products; nmaterials for fish paste products
produced by this process; and frozen ground fish neats in the formof fine
particles which are internediates in the above-nentioned process.
Background Art In general, fish paste products are produced by adding

sodi um chloride to ground fighpngat, 1nFxing AtTwrtd ®tirring (so-called
“shio-zuri"), adding seasonings, starch, water, etc. thereto, nolding the
resulting mxture and then heating it. The ground fish neats enpl oyed as

the starting BRHEELS! FoR! ?RBBH?E&%O@A%ﬁ aRBdrbRAPERAT bRATENPRODEEFSN State

and widely utrTTZed as nateria roduci ng vari ous products
Fi shes processed into ground fish neats are exenplified by croaker (N bea

m tsukuri), swordfish {Nhkaira mazara), sand borer (Argentina
seri fasci at - i zardfish (Saurida undosquams), war azuka
(Stichaeus grigg{jew; eREENRATELD) atBE Aié‘s@ peblagk (fber agiFdducing

chal cogramma). In recent years, Alaska pollack, etc. have been mainl
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time, to thoroughly leach the ground fish neat with water so as to
el i mi nat e weakavesHIIBIORSS BEOCS Tt eins and salts, which participate

in the den%%ﬂﬂ&#%ﬂﬂ¥£#%ﬂgg freezing, therefrom Frozen ground fish neat
I's producedVia the TolTow ng steps.
In general, fish paste products are produced by adding '

sodium chloride to ground fish meat, mixing it with stirring
(so-called "shio-zuri"), adding seasonings, starch, water,
etc. thereto, molding the resulting mixture and then heating
it. The ground fish meats employed as the starting materials
are usually stored and transported in a frozen state and widely
utilized as materials for producing various food products.

Fishes processed into ground fish meats are exemplified
bycrdaker(Nibeandtsukuri),swordfish(Makairanmzara),sand
borer (Argentina semifasciatus KISHINOUE), lizardfish
.(Saurida undosquamis), warazuka (Stichaeus grigorjewi
HERZENSTEIN) and Alaska pollack (Theragra chalcogramma). In
recent years, Alaska'pollack, etc. have been mainly employed
therefor because of the decrease in the trawl fishery catch.
However, pollacks are liable to be denatured in meat qualities
during the freezing step. Thus, it has been a practice to add
about 5% of sugar to frozen ground fish meat for preventing
the denaturation and, at the same time, to thoroughly leach
the ground fish meat with water so as to eliminate water-soluble
enzyme proteins and salts, which participate in the

denaturation during freezing, therefrom.



First, the fishes are washed. After renoving the heads and internals, the
fishes are washed again and the neat is collected therefrom The fish neat
thus collected is next |eached with 4 to 5 tines as nuch water so that
wat er -sol ubl e proteins and salts are elimnated therefromas far as

possi bl e. Subsequently, the fish neat is pressed, dehydrated and strained.
After adding 5 to 10% of sugar and 0. 2% of pol yphosphates, the obtained

blend is well nip@Ren§rétn@fibhiedt Xk Prodifcdpoked et 6l Powieg Bykpse film
and rapidly frozen at about -35 [err]C with the use of a contact_ freezer to
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products with_ inprqved qualities._Di. sclosure,of,t I ' ohj.ect of
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qualities can be efficiently produced. Another object of the present

i nvention isin @ pobyétleyhenerfidms ahdr reptdlpafrezen edusbeusmsif gt
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fine particlgsmhi eheak@oal dkhodnd fish meat is stored usually at -15
to -25 C.

The conventional process for producing fish paste products
from the frozen ground'fish meat thus produced comprises
thawing the frozen ground fish meat by using, for example, a
hot water thawing machine, crushing the ground fish meat thus
thawed with a cutter, putting sodium chloride thereon and then
milling it (shio-zuri). However, this conventional process
leaves room for improvement, since it takes a iot of time and
labor therefor. Moreover, it is necessary to further
elaborate the production process per se to produce fish paste
products with improved qualities.
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An object of the present invention is to provide a process
by which materials for fish paste products ensuring the
production of fish paste products with good qualities can be
efficiently producéd. Another object of the present invention
is to provide materials for fish paste products ensuring the
production of fish paste products with good qualities.
Another object of the present invention is to provide frozen

ground fish meats in the form of fine particles which are useful



in the production of excellent fish paste products. Oher objects of the
present invention will be apparent fromthe follow ng description and the
technical level at the filing date of the application. These objects of the
present invention have been achi eved by providing the present invention as
wi |l be described hereinbel ow. The present invention provides a process for
producing materials for fish paste products which conprises the step 1 of

mlling a frezeme 0 iyihdiith Batedc tialebyi 1 Sased roEsdugESUNdbtierh neat
in the formof fine particles, thawing a frozen ground fish neat under
mlling to ohdesthy gifvdhe tresentydnventiiosh hien anmanegytim Hon | the

particles, haw ng a frozen gr d.fLs d tidsl | 4.
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for fish pa _ cts” produ thi's process. The present invention
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ground fish meat under milling to thereby give a thawed ground
fish meat in the form of fine particles, or thawing a frozen
ground fish meat and then cutting it to thereby give a thawed
ground fish meat, and the step 2 of mixing under stirring the
ground fish meat obtained in the step 1 with the use of a
stirring means, provided that a cake mixer is employed as the
stirring means, when a frozen gréund fish meat is thawed to
give a thawed ground fish meat in the step 1.

The present invention further provides materials for fish
paste products produced by this process. The present
invention furthermoré pr'bvides frozen ground fish meats in the
form of fine particles having an averagé particle diameter of
1 mm or less which are usable as an intermediate in the
above-mentioned production process.
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Fig. 1 is a graph showing the relationship between the
particle diameter of the frozen ground fish meats in the form
of fine particles and gel strength (refer to Test Example 1).
Best Mode for C . out the I £

. In the step 1 or the process for producing materials for

fish paste products according to the present invention, a



frozen ground fish neat is processed into an intermediate product which can
be m xed under stirring in the subsequent step 2. Mre particularly

speaki ng, the procedure in the step 1 is carried out by mlling a frozen
ground fish neat to thereby give a frozen ground fish meat in the form of
fine particles, thawing a frozen ground fish neat under nmlling to thereby
give a thawed ground fish neat in the formof fine particles, or thawing a

frozen grougddyish AN diGfl g1 L5 Brbbebetinaneby b interisumstayr ound

fish neat. en ground fish neat to be used in the present invention
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i nvention. _ e present itnvention, 1t s preferable to
prepare a frazatrawgdgrduhids fishameat tihether fooh éfnEiparpacticles, 0¥ hawed
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of the prodystesait dapferpardr,Cclramilzg mse kannbebaadef of hErezenegpowading
fish meats of various types without any limitation in fish type,
composition ratio, qualities, catch area, freezing conditions,
weight, shape, storage time, moisture content, seasoning
contents, éalt-content, etc. Also, use can be made of a frozen
ground fish meat containing seasonings, salt, etc. Either one
frozen ground fish meat or an appropriate combination thereof
may be employed in the present invention. |

In the step 1 of the present invention, it is preferable

to prepare a frozen ground fish meat in the form of fine
particles of a thawed ground fish meat in the form of fine
particles via a frozen ground fish meat in the form of fine
particles. In such a case, the average particle diameter of
the milled meat is regulated so that all of the particles can
be unifoi:mly thawed. More particularly, the average particle
diameter is regulated preferably to 1 mm or less, still
preferably to 0.5 mm or less and still preferably to 0.1 mm
or less. The term "average particle diameter" as used herein .
means thevalue calcuiated by dividing the total of the products
of each particle size by the number of the corresponding

particles by the sum of the particles. That is to say, neither



particles by the sumof the particles. That is to say, neither 4

di aneter of the largest particle nor that of the smallest one is l[imted in
particular. It is preferable that all of the mlled neat particles have
dianeters of 1 mmor less, still preferably 0.5 mmor |ess and stil
preferably 0.1 mmor |less. The ground fish neat in the formof fine
particles, the upper Iimt of the dianeter of which has been thus :
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with a pore size cor r espondi ng e upper limt of the particle diameter.
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i.e., the figsteith1@P HAfanfetteghl y crushing and the second step of finely
mlling. To prepare a frozen ground fish neat in the formof fine
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bel ow, pref exaablbe pi2pearedCberusing a mill by which ground fish meat in
a frozén state can be milled. For example, use may be made
therefor of a rotary mill having a rotor provided with pins
or a cutter on the surface thereof by which a frozen ground
fish meat can be milled or a reciprocal mill having a
reciprocating board provided with pins or a cutter on the
surface thereof by which a frozen ground fishmeat canbemilled.
The milling can be performed either in a single step or in two
or more steps so that the desired average particle diameter
can be achieved. When the milling is performed in two or more
steps, it is preferable that the ground fish meat i-s milled
in two steps, i.e., the first step of roughly crushing and the
second step of finely milling.

To prepare a frozen ground fish meat in the form of fine

particles, the milling is carried out at such a temperature
that the frozen ground fish meat is maintained in the frozen

state. That is to say, the temperature of the frozen ground
fish meat is maintained at 0°C or below, preferably -12C or
below, still preferably -15C or below and still preferably

-20C or below. To prepare a thawed ground fish meat in the

form of fine particles, a frozen ground fish meat in the form



bel ow, still preferably -15err]C or below and still preferably -20[err]C
or below. To prepare a thawed ground fish nmeat in the formof fine
particles, a frozen ground fish nmeat in the formb5 of fine particles may
be once prepared and then thawed in a conventional nmanner. Alternatively,
the frozen ground fish neat may be thawed and milled at the sane tinme by
setting the mlling tenperature at a relatively high level. The frozen

ground fi Sho'fegﬁn'bng’é?%izﬂég‘ Rbyf bBeoRaEt et gars@Yane Ph&eAWeY aih afueous
sol ution of sodium chloride. For exanple,’ the aqueous solution of sodium
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meat outsi g8 114k t@mperaturéhat amreltisedycoigdntlestllan of the aqueous
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hi ghly excellent gel properties. This fact has been confirmed by_exam ning
the particl eqlieoms splotipnefrogisumahipshdadeay benaddedrts fPsfEFezRn
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then stirri ngpndaridiatg andheaei aquébes nsolution of sodium chloride may
be appropriately selected within the range needed in shio-
zuri. The sodium chloride may be replaced by strong
electrolytes such as potassium chloride.

The frozen ground fish meat in the form of fine particles,
which has been milled to give a definite particle size as being
in the frozen state, is remarkably useful as ;a material for
producing fish paste products. By using the frozen ground fish
meat in the form of fine particles having a particle size of
1 mm or less, in particular, it becomes possible to produce
fish paste products having highly excellent gel properties.
This fact has been confirmed by examining the particle diameter
of frozen ground fish meats in the form of fine particles and
the gel strength of fish paste products obtained by mixing the
frozen ground fish meat with an aqueous solution of sodium
chloride and then stirring, molding and heating the mixture
(refer to Test Example 1) . Fig. 1 shows the relationship bétween
these factors. As Fig.l shows, the gel strength is slowly
elevated with a decrease in the particle diameter but
surprisingly shows a rapid increase at the particle diameter

of 1 mm or less. That is to say, fish paste products having



(refer to Test Exanple 1). Fig. 1 shows the relationship between these
factors. As Fig.1l shows, the gel strength is slowy elevated with a
decrease in the particle dianmeter but surprisingly shows a rapid increase
at the particle dianeter of 1 nmmor less. That is to say, fish paste
products having 6 hi gh gel strength and excellent qualities can be
efficiently produced by using frozen ground fish neats in the formof fine

particles hayi ggeiré’Fféﬁgéﬁasfffd ¥x 1 lerBngeallies e s( £ghabe tok fasiterdXapp! e

2). It is also possible to delicately regulate the gel strength of fish
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When the frozen ground fish meat in the form of fine
particles is employed, furthermore, the ground fish meat can
be mixed in the frozen state with an aqueous solution of sodium
chloride and then quickly treated in the subsequent step as
such, which contributes to the preventiori of the deterioration

of the ground fish meat. When the frozen ground fish meat is
thawed by the conventional process, it is unavoidable that the
surface of the frozen ground fish meat alone is at first thawed
and deteriorated. Moreover, the frozen ground fish meat
thawed by the conventional method cannot be milled into fine
particlés of 1 mm or less in particle diameter, which makes
it impossible to give fish paste products with high gel sfrength.
In contrast, use of the frozen ground fish meat in the form
of fine particles makes it possible to solve these problems
encountering in the prior art and thus provide fish paste
products with excellent qualities. In addition, the frozen
ground fish meat in the form of fine particles can be easily
weighed and thus makes it possible to produce a small amount
of fish paste products or delicately control the amount of the

ground fish meat employed which can be hardly made in the



of fine particles nmakes it possible to solve these problenms encountering in
the prior art and thus provide fish paste products wth excellent

qualities. In addition, the frozen ground fish neat in the formof fine
particles can be easily weighed and thus nakes it possible to produce a
smal | amount of fish paste products or delicately control the anmpbunt of the
ground fish neat enployed which can be hardly made in the 7 conventi onal
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particularly preferable procedures as described above, the step 1 in the
process for prodiciadgitdber talthd gartiislsadneppedetebsd coProaRABEes Gt

I nvention involve pr.ocedure which cqnprisgs t ' a C ' . rozen
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subsequent step 2. The frozen ground fish nmeat can be thawed in a
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i s optional I'y MiXe gueous solutio I um chl oride. The anount
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appropriate selected within the range needed in_.shig-zugi. Wen the
frozen grour%qulsd_n Rfeatses F@a&?ecéﬁgégﬁgeg%sﬁ Pcient ?‘m%’ﬁ?z%? LT
chloride, theny Reattsh e sheReW i at BSnPEHEOHSa S Wt Forsogample,
chloride is omtted. As described above, the sodiumchloride my be

repl aced by et rangleltecttintqugts shibhahototwastsemabhibr i3fe. ton60NCs 1% ep,
seasoni ngs and food ingredients other than the ground fish neat may be
added t her et®trCHgrt&-anpl e, addition may be optional |y made of starch,

mrin (sweetenedpe ground fish meat prepared in the step 1 is optionally
mixed with an aqueous solution of sodium chloride. The amount
and concentration of the aqueous solution of sodium chloride
may be appropriately selected within the range needed in
shio-zuri. When the frozen ground fish meat already contains
a sufficient amount of sodium chloride, then this mixing step
with the aqueous solution of sodium chloride is omitted. As
described above, the sodium chloride may be replaced by strong
electrolytes such as. potassium chloride.

In this step, seasonings and food ingredients other than
the ground fish meat may be added thereto. For example,
addition may be optionally made of starch, mirin (sweetened
sake seasoning), synthetic seasonings such as sodium glutamate,
egg albumen, sugar, flavors, etc.

The mixture thus obtained my be optionally degassed. This
degassing procedure may be performed depending on the type of
the desired final product. To produce kamaboko, etc., it is
preferable to perform this degassing. In general, the
degassing is carried out after adding the aqueous solution of
sodium chloride and then the degassed product is mixed with

seasonings, though the order of these procedures may be



sake seasoning), synthetic seasonings such as sodi um gl utamate, egg

.al bumen, sugar, flavors, etc. The m xture thus obtained ny be optionally
degassed. This degassi ng procedure may be performed depending on the type
of the desired final product. To produce kanaboko, etc., it is preferable
to performthis degassing. In general, the degassing is carried out
after adding the aqueous solution of sodiumchloride and then the degassed

product is Egg Wy IEei?aé@L'E' pgg,. though the order of these procedures may
be 8 appr gt e tere After optionally degassing and/or m xing
wi th seasoni ngs Afites optaonebllmdetwmm 8ndf et Miking Whghrﬁ%ésﬁﬁ’lllﬂﬁfer
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m xer, finaF95 §FaEPLeyi BR h‘i‘l@}ﬁeﬁ% 5 7O e ® E?%?eﬁn?ﬁé%?c&&eged
I't is, therefjane, apr&berabi e nal BﬁlahES@@ttéflyGanhbmagbmuée aapgtefarxer in
whi ch the feedstock is mxed with a rotor provided with pins inserted into

a stator. Trm:trt@ecdém@anfagtgasglbxéﬁtﬁﬁ@m Brk- bn@ breader siPat Lt he

arbi trari Ty VRERGRC TS T (Bl on Fosd TRER.) 0% P! BapSRtebe dieased
(manufactured by Blbun K.K.), a pin mJ.xer, a kneadlng machine,
etc under appropriate conditions.

When the mixing under stirring is carried out by using a
pin mixer, final products with high gei strength can be
efficiently produced. It is, therefore, preferable in the
present invention to use a pin mixer in which the feedstock
is mixed with a rotor provided with pins inserted into a stator.
The feedstock is supplied from one end of the stator while the
mixture is discharged from another end thereof. The pins may
be arranged arbitrarily without restriction. For example, use
can be made of a pin mixer having a rotor with pins located
thereon in spiral. By using such a pin mixer, the mixture can
be continuously stirred. As a result, the efficiency in the
production process of fish paste products can be largely
elevated and the products can be obtained within a relatively
short time while preventing the deterioration due to prolonged
retention. It hasbeen confirmed inpractice that the treating -
time can be halved by using a pin mixer, compared with the cases
wherein batch type meachines are employed. In addition, the
contact of the mixture with the atmosphere during the

production process is lessened, which enables hygienically



can be made of a pin mxer having a rotor with pins |located thereon in
spiral. By using such a pin mxer, the m xture can be continuously stirred.
As a result, the efficiency in the production process of fish paste
products can be largely el evated and the products can be obtained within a
relatively short time while preventing the deterioration due to prol onged
retention. It has been confirmed in practice that the treating tinme can be

hal ved by U?f&&e@:aﬁilré Br¥8hict $8APAr B Mhd Find NE, Ehees18hateledSi Gt dype
meachi nes are enployed. In addition, the contact of the mxture with the

at nospher e dufifiilnj eniny pnothe predustdeossbrings cakeife greati advanhppes in

hygienically 9 .. prefgrable productiqgn.  Furihe re, . e .
econoni cal érfaic& ncy s l?héug?‘o%@itgﬂe Blrszénég %Lgéﬁ)t m&%ggt géﬁ%%f?g]g%esdi n
practice. SHirp-gyri3-wiing,he use dftedl Pigraiinkels ias rédafenved in JP,
3-41145, B as cited herein as a reference. In the step 2 of the process of
the present invektithe, stigR sref Ble RrRCYTs efcHke RRe&Snt WARRNALPP0ZRTE

ground fish i awed . t hgpRRy 201 t g bsh
neat in the sﬁetgel,ﬁa?% %r??@%\‘g?‘ﬁl’%ﬁ% s?{ rrera F ggﬁgnugggﬁﬁ% F%gﬂg{léé%ﬁz S
restricted tic &healesl mndeicut Toethakebyi gévei 8 hbawedsgrognaddfishtyeat A

k ' onsi f N d d-b : . St
may have anyRodtie AP duags, PRGELGHARe. CAE PARGOFE TOr Be: uAGHI 49, the "

di amond- shapadp 043" eestirapezal do Refdrgaiinter hexxagorake nouag 05 nvel
one. Since there is sonme space between the bottom of the bow and the

stirrer, no Yestaiahiedirindynset whefakRemikprr epPnahgtenetval stigFeRgand .
Stirring. Nafrelgnd tnd e QNARAILOUSTHE HSEALUL MIRL 20y a8 LLsphgYen!

the increase in enperature of the groun neat . stirring unit
i s covered ahhpdusonrexanplesad ¢lry anpalatre rdetanguelam thembntdesbbprd t he -

unit. The square, trapezoid, pentagonal, hexagonal, round or oval one.
Since there is some space between the bottom of the bowl and

the stirrer, no friction arises between the stirrer and the

wall during stirring. Namely, it is advantageous to use a cake

mixer so as to prevent the increase in the temperature of the

ground fish meat. The stirring unit is covered and thus one

can safely operate the mixer .without touching the unit. The

bowl can be conveyed separately fromthe stirrer. Accordingly,

the bowl is usable not only in stirring/kneading but also in,

for example, weighing, transporting or storing the mixture

containing the ground fish meat. By using the cake mixer, a

series of these operations can be completed without
transferring the mixture into another container, which
facilitates the operations. The cake mixer has an additional

advantage that it is relatively cheap and can be easily washed

- ‘because of its simple structure. By taking the stirring
efficiency into consideration, it is preferable that the
stirring with the cake mixer is performed under such conditions
as to give the particle diameter or average particle diameter

of the material of 1 mm or less.
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bow can be conveyed separately fromthe stirrer. Accordingly, the bow is
usable not only in stirring/kneading but also in, for exanple, weighing,
transporting or storing the m xture containing the ground fish neat. By
using the cake m xer, a series of these operations can be conpleted w thout
transferring the mxture into another container, which facilitates the
operations. The cake m xer has an additional advantage that it is

relatively chea he easil ¥: uwas . . . ure.
By t aki ngyt he sﬁrﬁﬁlﬁg%gf%qs 29| ¥1URSPALLBCERAYSRCES this PHrBtEcEd it

ciency Into consideration, it i's preferable that
the stirrinpenifiurttesr aaddeded xandi propeessededbynderthagsh apprintisieldE to

7t or | baselagted BRI d A TR RS fke TR EorkdP TGRSy

be further lgess ¥ahabo®esseetaRy afBHIHSeBPPIANIS @A E) Yheagssdagsing t hose
skilled in the art, into fish paste products such as kanaboko, chi kuwa and

hanpen. |n sheps inwolreckeatindst 691iAdel B heat TR, COBLLPAGMAY € The

cooling may B ryi 0 a | I iﬁg&p d g$gh

al-l owi ng t09§§ﬁ¥%§ %@%nc&i%ﬁ? %ﬁégpﬁgﬁégggﬁe¥§$§4uctsd?ﬁﬁéggr§§UceJﬁﬁave
high gel st rman@gwing®edcebassdt ciigneinihexcdheefti shupbhsteeprodoctsaritnes
illustrate the present invention in greater detajl,. and not b of
linitation, qu@f)qng Bavafighaapl SR egSPae%a%éa?ﬂpﬁ%afdléc\é%ﬁo?mf rozen
ground Al askg oldjak meat (SA grade) was milled at -18[err]C by using a
marketed rotary mll having a rotor provided with a machined cutter on its

surface. Wen tHeo pfuriher dilustratelithe iptRsent oinvertion7En GFRRFRL fi sh

meat detail, and not by way of 1imitation, the following Examples

will be given.

Example 1
10 kg of frozen ground Alaska pollack meat (SA grade) was

milled at -18°C by using a marketed rotary mill having a rotor
provided with a machined cutter on its surface. When the
particle diameter distribution of the frozen ground fish meat
in the form of fine particles thus obtained was microscopically
observed, most of the particles showed particle diameters
falling within the range of 1 to 0.5 mm and the average particle
diameter was less than 1 mm. '_ |

Further, this frozen ground fish meat in the form of fine
particles was put through 1 mm—-, 0.5 mm— and 0.1 mm-sieves to
thereby give frozen ground fish meats in the form of fine
particles of 1 mm or less, 0.5 mm or less and 0.1 mm or less
in particle diameter.

Furthermore, these frozen ground fish meats in the form
of fine particlés were allowed to stand at room temperature
to thereby give thawed ground fish meats in the form of fine
particles.

Example 2
10 kg of frozen ground Alaska pollack meat (SA grade) was

11



in the formof fine particles thus obtained was m croscopically observed,
nost of the particles showed particle dianmeters falling wthin the range of
1to 0.5 nmand the average particle dianeter was |l ess than 1 nm Further,
this frozen ground fish neat in the formof fine particles was put through
1 M, 0.5 M and 0.1 nmsieves to thereby give frozen ground fish neats
in the formof fine particles of 1 mmor less, 0.5 nmor |less and 0.1 nmm or

| ess in parti.cl L ane ' e G0 Al Bads in
t he form of ﬁ%%dgér%mfgsb ul?';éﬁgé Ir?(;\%\nég k{etg(é?t g%figg?q?%olmﬂt% grlr%gf gt ure Itso

t hereby gi V%rblﬁ\&@a GHAUM h fsdh Red Schibtébe ohorimsofsurfaeenar tiheresthe
Exampl e 2 10 kg of frozen ground Al aska pollack nmeat (SA grade S '
mi |t |h ed at - p@[rgmql@ gjausrAy &l wbritieten &fanen##CPZ%ﬂrﬁg‘nQ f%)?ﬁ;ﬁm?ﬁlbvi ded
Wi a machi:ne : : Gl 181 S SrRs

di stributi o&%ogh§h§g&ﬁ%§g%ht§§%%#d{€¥§% t‘#&%{‘ok?%rﬁéé& yg%rﬁ?ff i neﬁ%%?lt'li%l es
thus.oFtagnmmsmryadﬁnmnﬁtumfathg pesticéds showedf partivde idiameteoned
particle di

ters fallin ithin the rapge of Q.5 to 0.1 and th
average par tfi 140G et \ el’é%%g?hﬁﬁ @g %ﬁ]gFirf'FPera,nq E&ef?’%é%%gegr ound
fish neat indhe 1 Mikindtidie iy tlicdLnMs W nnfir ough 0.5 nm and 0.1
nm sieves to thereby give frozen ground fish neats in the formof fine

particles of 0.Fumther) &ds-safgogen grewnd fEsh prasatrithe foranetefine
oS Toneip A R R VLI TS D12 R4S ] KRELRBELDY) o
fish nmeats igiveheEdowen afrdunte fiah mela¢s. iBxahpl fofm of fine particles
of 0.5 mm or less and 0.1 mm or less in particle diameter.

Furthermore, these frozen ground fish meats in the form
of fine particles were allowed to stand at room temperature
to thereby give thawed ground fish meats in the form of fine
particles.

Example 3

10 kg of frozen ground Alaska pollack meat (SA grade) was
milled at -18°C by using a marketed rotary mill having a rotor
provided with a machined cutter on its surface. When -the
particle diameter distribution of the frozen ground fish meat
in the form of fine particles thus obtained was microscopically
observed, the average particle diameter was less than 0.1 mm.

Further, this frozen ground fish meat in the form of fine
particles was put through a 0.1 mm-sieve to thereby give a
frozen ground fish meat in the form of fine particles of 0.1
mm or less in particle diameter.

Furthermore, these frozen ground fish meats in the form
of fine particles were allowed to stand at room temperature
to thereby give thawed ground fish meats in the form of fine
particles.

- Example 4

To 10 kg of each of the frozen ground fish meats in the

12



10 kg of frozen ground Al aska pollack neat (SA grade) was mlled at
-18[err]C by using a marketed rotary mll having a rotor provided with a
machi ned cutter on its surface. Wien the particle dianeter distribution of
the frozen ground fish meat in the formof fine particles thus obtained was
m croscopi cal ly observed, the average particle dianeter was less than 0.1
mm Further, this frozen ground fish neat in the formof fine particles was

put through &G, %_maleegsrwciagrﬁiaad@éa& #n e abosicorREmpliel mees 3n the
formof fine particles of 0.1 mmor less in particle dianmeter. Furthernore,

t hese frozewagy cadded i 3hliters iof taheld o2t aflubpne pelutdoas aferzodiwpwed
to stand at raom.t enperatuge to thereb lLye u ' . I n
t he form of c“flﬁ'r?érléger‘t [ @'ﬁgsfr%(%wreoull gg‘fé %%Qgﬁﬁg{écg#%o? g{lﬁéia%ggg%ﬁeground

fish meats igyqidusl dolutfiehnoofsddingn palbirédestipiodbtadned whe sbbdreed

Exanples 1 to 3 was added 3 liters of a 14.2% aqueous sol ution of sodium
chloride. TH& Breake MM dmpnyRagErediRY eateoheRgakhfenee Eqfledutor

sol ution of ls | pg i ].Ikéyiﬁ | SELE! | BadtedFodh&es .
(manuf act ur e%)g?fﬂ%%?oe ot(rillgeo | KggggaéK&%%e\&?o%rl ggfnﬁ%ul% gg toa}ltsher eby give a
material for fistheadosrepppdoedsre Was abpeetpddueduséngas sidpadt edtber
using a silent cutter uf act ured_by Bi bun K. as substitute.for the
cake i xer tG“al aé?tﬁ}‘éﬁqsgyepﬁﬂf%%i‘él'){f%? a_f?%?ﬁa%‘f‘ée ﬁ’&dﬁl&? §.a5<§lfp}ﬁ%¥, t he
above procediy ecy@fedEREBIEh MHtisidlg FoPi fi JH X stHaprdacdty.ed by Kibun
Shokuhin K K. : refer to JP, 3-41145, B) as a substitute for the cake m xer

to thereby give Euptheri dihe gbovpsproaederpafusepeatad et iiiag eneinbove
procedure V‘@Ei)ieel_pe?ﬁlggngétépg&dbg}g Kibun Shokuhin K.K.: refer to JP,

3-41145, B) as a substitute for the cake mixer to thereby give
a material for fish paste products.

Furthermore, the above procedure was repeated but kneading
the mixture with a kneader (manufactured by Kajihara Kogyo
K.K.) for 5 minutes and optionally degassing prior to the
stirring with the pin mixer to thereby give a material for fish
paste products.

By using these materials, kamaboko, chikuwa and hanpen
were produced. The fish paste products thus obtained were all
excellent ones having high gel strength and good elasticity.
Example 5

10 kg of frozen ground Alaska pollack meat (SA grade) was
thawed by using a press thawing machine with hot water at 30°C.
When measured in the thawing step, the center temperature of
the ground fish meat was -5°C. Then 5 liters of a 14.2% aqueous
solution of sodium chloride was added to this thawed ground
fish meat and the obtained mixture was stirred in a cake mixer
for 35 minutes to thereby give a material for fish paste

. products.
The above procedure was repeated but kneading the mixture

with a kneader (manufactured by Kajihara Kogyo K.K.) for 5
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the m xture with a kneader (manufactured by Kajihara Kogyo K K ') for 5

m nutes and optionally degassing prior to the stirring with the pin m xer
to thereby give a material for fish paste products. By using these

mat eri al s, kamaboko, chi kuwa and hanpen were produced. The fish paste
products thus obtained were all excellent ones having high gel strength and
good elasticity. Exanple 5 10 kg of frozen ground Al aska pol |l ack neat (SA
grade) was LhiaedPprivrdodtRé esEithong Nt eaket iiketr vat€tietdby
30[err]C. When neasured in the thawing step, the center tenperature of the
ground fish gt avdateg[iady [for fHah PasteRFrasfuctsr4. 2% aqueous sol ution of
sodi um chl or.Ii tm&i%ec&to this thawed ground fish neat and the obtained
m xture was strrred rn a cake mxer for 35 mnutes to thereby give a
material for fi sinpasis TestdddamplE)e fdlshyvpaptecpdadectasweepeptreduded

kneadi ng the mi xture with a kneader (nmanufactuyred_by Kajihara Kogyo. K. K.
for 5 13 0¥ HELBY %F.‘?%‘?ntgcfoﬂqé g%?éﬂ%%?#h%g°¥5‘l&élﬁ] rp?Bg%/ﬂ%?%by)
give a mat _er}Laﬁ}i,r{ lvddih PPee 110G be t 828t aB¥aRRLS EhéNrébheideshi
Exanpl e, .fish paste products were produced by using frozen ground fis

mﬁats ihn t hddirermftife papidalie ddanedbemgndatheugepaprppestiranefetheand
t hus the rel gt,ionship..bet ween the rticle di . nd the gel properties
of the obtai EPJTIfeSCL %as?} ep%srq:oed&r[cgaa%ﬂss evgaasme"é{eggﬁﬁﬁe(fkg of frozen ground

Al aska pol | ack neatkd o4& greden gwsund [Hledkat polBhekrhéaby(arsigrgde)maket ed

rotary mll having a rotor provided with a machined cutter on its surface.
Next, this fmiokded gtouh8G ibshusdag & manketfast wospryi Relbphravidie s #AEOHut

provided with a machined cutter on its surface. Next, this

frozen ground fish meat in the form of fine particles was put
through 5 mm- and 3 mm-sieves to thereby give a frozen ground
fish meat in the form of fine particles having a particle
diameter of 5 mm or less (sample 1) and another frozen ground
fish meat in the form of fine particles having a particle
diameter of 3mmor less (sample 2) . Then the test was performed
by using these samples 1 and 2 together with the frozen ground
fish meat in the form of fine particles having a particle
diameter of 1 mm or less produced in Example 1 (sample 3), the
one having a particle diameter of 0.5 mm or less produced in
Example 2 (sample 4) and the one having a particle diameter
of 0.1 mm or less produced in Example 3 (sample 5).
Each sample was stirred with a silent cutter in the same
manner as the one described in Example 4 and then molded in
a casing tube. After gelation at 35 oC for 60 minutes, it was
heated to 85 oC for 30 minutes and then refrigerated overnight.
Next, the gel strength was measured with a rheolometer
(manufactured by Ai-Techno K.K.; 1 mm in width, wedge plunger) .
The results of the test are summarized in the following Table
1, while Fig. 1 shows a graph of the data. Each gel strength

is expressed in a relative value calculated by referring that
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through 5 mm and 3 mMmsieves to thereby give a frozen ground fish neat in
the formof fine particles having a particle dianmeter of 5 nmor |ess
(sanple 1) and another frozen ground fish neat in the formof fine
particles having a particle dianmeterof 3morless (sanple2).

Thent het est wasperfornmed by using these sanples 1 and 2 together with the
frozen ground fish nmeat in the formof fine particles having a particle

di ameter of gk rﬁné)rsalngﬁ% B qdueed jigpsExanpl e 1 (sanple 3), the one having a
particle diameter of 0.5 nmor |ess produced in Exanple 2 (sanple 4) and
the one having a particle diameter of 0.1 mmor |ess produced in Exanple 3
(sanmple 5). Each sanple was stirred wt a léi#_ent cutter in the same manner
as the one described in Exanple 4 and thén nol'ded in a casing tube. After

gelation at 35 C for 60 mnutes, it heat ed_t 0 |85,.0C for 30 .m nytles and
then refri gerlat gamﬁ?ggrﬁpght. Naxt?a]fif‘ljemgg%lmszter ZWH‘Sh WS’S%%%E?H% v&%h a

rheol onet er ([manufactured by Al- Techno K K I mmijn w dih__wedge pl unger).
The results df fhe test are sufmari Ped i9F t}&5% ol | dwi ng TaBe 1, whille Fig.

1 shows a grgph of the data. Efach gel strength is gxpressed in a relative
vafue calcul dted by referring {hat 84 o®»fles® sarple 5 a®0to 100% [Table

1 Sanpl e No. ~Particle size (mm Gel strength (9% 1
5 or less 3 (invention) 1 or less 3 | or lesd0 60
3 (invention) 1 or |ess : 70 4 |(invention) 0.5 or
| ess 4 8binvedthomhtion) 0.5 ormdless |ess 85 100 Test
Exanple 2 Infthis Test Exanpl e} conparison was nade between a
5 (invention) 0.1 or less 100
Test Example 2

In this Test Example, comparison was made between a
material for fish paste products produced by stirring a frozen
ground fish meat (frozen surimi) in the form of fine particles
with a silent cutter and another one produced by stirring a
thawed ground fish meat with a silent cutter.

10 kg of frozen ground Alaska pollack meat (SA grade) was
thawed by using a press théwing machine with hot water at 30°C.
When measured in the thawing step, the center temperature of
the ground fish meat was -5°C. This thawed ground fish meat

was milled with a silent cutter for 15 minutes and then mixed
with 3 liters of a 14.2% aqueous solution of sodium chloride
to thereby give a material for fish paste products (sample 6).
This sample and the material for fish paste prodﬁcts obtained
in Example 4 (sample 7), which had been produced by stirring
a frozen ground fish meat in the form of fine particles with
a silent cutter, were subjected to a comparison test in the
same manner as the one of Test Example 1. Thus, it was confirmed
that the sample 6 had a low gel strength of 75%, determined
by referring the gel strength of the sample 7 as to 100%.
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material for fish paste products produced by stirring a frozen ground fish
neat (frozen surim) in the formof fine particles with a silent cutter and
anot her one produced by stirring a thawed ground fish neat with a silent
cutter. 10 kg of frozen ground Al aska pollack nmeat (SA grade) was thawed by
using a press thaw ng machine with hot water at 30[err]C. Wen neasured in
the thaw ng step, the center tenperature of the ground fish neat was

Slerr]C This thipued 6ERERhGN thebaiisse B4 bedupiehs p il@nhagusées for
0

15 minutes and then mixed with 3 liters of a 14. 29 qgueous sol ution of

sodi um chl ommtsiuaed hgrsdhyr njingea £ hawtesk gaouRd fifshone ph stidhhr cakeBLXSAND| e
6). Thi | d.th i - fi t i in
Drmpl e 4" SRty (ol 08 o3 BpbBlal FPHSR MM AL hAd o

fish meat insidiel fiantaly hikgepagelciesenyth than et af tae, sampke 6.

subjected to a conparison test in the same manner as the one of Test
Exanpl e 1. THfAstiigfa ARRIGARELthat the sanple 6 had a | ow gel strength

of . 75% determ j t lre s
100% 15 On (e Orner TRk Otha AR auEF Rl Habprl g MUT R oh Plate

produced by ptodudty) aft hdvedpgesent fimsremipbon winekes cike poissdblieo ther eby
give a materiagl, for fish paste product had a sigpificantly. hi . gel
strength t ha?f%’tﬁt’t?rbqu F?Eoé’érﬁﬁl 'ga%gri'%g%setnrsi%ln@pgﬂfec%ﬁ?ﬁﬂﬁ%l%g}g?l?ﬁe
process for guHehierRdPudtisewi thgddd quialithast.e progdunitgraund IFa spresads
invention makes it possible to efficiently provide materials ensuri n‘g;t he

producti on ofn thehfeusal FinaRALLIFLIs JoTdngLaATE¥2eR PantdLde gt BURBCTI sh
meats 1N {Neof Q' Yy 08¢, R CLAS NAVLAG AVRLE 0T RRISCL R thApEbELsS! 1
mmor less, 1.¢&., the Intérnedi‘ate prodicts In the process of the present
i nvention,  as® thaglpnesesdf ihveatieheranéshighly useful as materials for
producing fish paste products with high gel strength and
excellent qualities. Accordingly, the present invention is
widely usable in the industrial fields with the use of frozen

ground fish meats and applicable over an extremely broad range.
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pr oducing—sh—paste products with high gel strength and excell ent

qual i ti dingly, the present invention is wdely usable in the
mdustrﬂllu ﬂm , Jﬁ"’he use of frozen ground fish_neats and applicabl e
over an ol range. 16 CLAI MS1. duci ng

materials for fish paste products which conprises t ﬁﬂ.@#% ASBERN hg a
frozen ground fish neat to thereby give a frozen gr . t infthe
formof fine particles, thawing a frozea greugd fish neat unde g
t hereby give a thawed ground fish nmeat in the formof fine particles, or
thawi ng a frozenl gr BuRraqess nfar RFEIGERIC PAkeRLaLs t forndialy BRgkea

t hawed grou | A | ) XA A round
fian meat oty Rty Roips Sfnbefeeh he’pEbpll B M IFRD o Kr oo O e
t hat a cake fiistemeat eopherebyagitrba friozenngromad£iskhmeat in dhenfgromund
fish neat is thawed to gjve a thawed ground fish neat iE:i-the st

1. 2. T
precess as QhiHe iIRPRFLFISS, WRAHAG 3 Frosen growmd F1sh %ﬁepPﬂd?ﬁe

formof fingypayidshes tﬁ@r@bghél.’l‘@é’ SRt d gsBuiBatish ddw: fior nef £bime
particles is prepared in sald Step 1. 3. Thé process as clained in Caim 2,
whérein al | of dhisneamanuimlenowy chearinige@ dozen grpundr §éebsmaatcandmed

in Caiml, erein.t.he stirri ans. e 1N t 1| S.a Dj
mxer 5. TG sobte i ik o R ERYBAPRTA HRa Lo kOfnd SRR bt B8,
sltep 2di_s Cgﬂié egiﬁ@pfhﬁi R hﬁaﬁrrﬁfelm@eﬁf ssmd;!:mﬁgcgher igtourfil Fheh pmeaess as
clainmed in aim1, wherein degassing.is perfornme rior to the ste . 7.
The process WRtaingdda the erep ‘IJ,-tW%@reeH" l?r“re%éitl’rﬁg\?vﬂgﬁneans' PrOVlBec?l

that a cake mixer is employed as the stirring means, when a

he

frozen ground fish meat is thawed to give a thawed ground fish
meat in the step 1.

2. The process as claimed in Claim 1, wherein a frozen
ground fishmeat in the formof fine particles or-a thawed ground
fish meat in the form of fine particles is prepared in said
step 1.

3. The process as claimed in Claim 2, wherein all steps
are continuously carried out.

4. The process as claimed in Claim 1, wherein the stirring
means employed in the step 2 is a pin mixer.

5. The process as claimed in Claim 1, wherein the procedure
of the step 2 is carried out in the presence of sodium chloride.

6. The process as claimed in Claim 1, wherein degassing
is performed prior to the step 2.

7. The process as claimed in Claim 1, wherein kneading with
a kneader is performed prior to the step 2.

- 8. Amaterial for fish paste products produced by a process

- as claimed in any of Claims 1 to 7.

| 9. A frozen ground fish meat in the form of fine particles
having an average particle diameter of 1 mm or less.

10. The frozen ground fish meat in the form of fine

This Sheet Has Been Reﬂlaced
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a kneader is performed-prior to the step 2. 8. A material for fish paste

product’ ' ﬂ process as clainmed-in any of Cains 1 to 7. 9. A
frozen Bmm ”'ﬂﬂ,’mg’, in the formof fine particles having an average
particlé dfankter mm or |ess. 10. The frozen ground fish neat in the
formof fine 17 particles as clainmed in Caim9 having an average
particle diameter of 0.5 mmor |less. 11. The frozen ground fish neat in the
form of fingapatidielseasagleligied®dn C1Eiai @ havavtigGrarawegy Eaicis e
dianeter of 0.1 mmor |less. 12. A_frozen ground fish neat in the form of
fine particldemeser) fndd S AMaR¥ &£SS-ains 9 to 11 containi ng sodi um
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meat fol | owpehdiy olids iasg.claimed in Claim 9 having an average particle
- diameter of 0.1 mm or less.
12. A frozen ground fish meat in the form of fine particles
as claimed in any of Claims 9 to 11 containing sodium chloride.
13. A frozen ground fish meat in the form of fine particles
as claimed in any of Claims 9 to 11 produced by crushing a frozen

ground fish meat followed by milling.
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