SPECI FI CATI ON METHOD FOR THAW NG FROZEN GROUND FI SH
MEATS Technical Field This invention relates to a nethod for thaw ng
frozen ground fish neats (frozen surim) enployed as materials for
producing fish paste products; and a process for producing fish paste
products and kamaboko (a boiled fish paste product) with the use of this
nmet hod. Background Art In general, fish paste products are produced by
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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 elevating
the temperature. 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
by croaker (Nibea mitsukuri), swordfish (Makairamazara), sand
borer (Argentina semifasciatus KISHINOUE), lizardfish
(Saurida undosquamis), warazuka (Stichaeus grigorjewi
HERZENSTEIN) and Alaska pollack (Theragra chalcogramma). 1In
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 fishmeat with water so as toeliminate water-soluble

enzyme proteins and salts, which participate in the



denaturation during freezing, therefrom Frozen ground fish neat is
produced via the follow ng steps. First, the fishes are washed. After
renmoving the heads and internals, the fishes are washed again and the neat
is collected therefrom The fish meat thus collected is next | eached with 4
to 5 times as much water so that water-soluble proteins and salts are
elimnated therefromas far as possible. Subsequently, the fish neat is
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To produce fish paste products with the use of the frozen
ground fish meat thus obtained, the frozen ground fish meat
should be thawed and then subjected to shio-zuri. Known
methods for thawing include spontaneous thawing, high
frequency thawing, pressurized thawing in the presence of salt,
etc. However, the frozen ground fish meat is in the form of
@ frozen pan weighing 10 kg and thus cannot be easily thawed.
Thus, it is unavoidable that the frozen ground fish meat is
thawed unevenly even though a thawing apparatus is employed,
which brings about a problem that the ground fish meat sensitive
to temperature is partly deteriorated in the qualities. Such
deterioration worsens and, in its turn, makes unstable the
qualities of the fish paste products.

Disclosure of the Invention

An object of the present invention is to provide a method
by which a frozen ground fish meat can be rapidly thawed while
maintaining its ability to gel at the maximum level without

causing any deterioration in the qualities thereof. Another



obj ect of the present invention is to provide a process for producing
materials for fish paste products which conprises m xing under stirring the
ground fish neat thus thawed with additives while maintaining its ability
to gel at the maxi mum | evel. Another object of the present invention is to
provi de a process for produci ng a kamaboko product having high gel strength
and excel l ent nolding properties. O her objects of the present invention
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by providing the present invention as will be described
hereinbelow.

The present invention provides a method for thawing frozen
ground fish meats which comprises almost uniformly milling a
frozen ground fish meat mass and then elevating temperature.

The present invention further provides a process for
producing materials for fish paste products which comprises
mixing under stirring the ground fish meat thus thawed with
additives by using a pin mixer.

The present invention furthermore provides a process for
producing a kamaboko product which comprises molding the
material for fish paste products thus produced, passing
electric current through the ground fish meat, thus heating
itduetotheelectricalresistancewithinthegroundfishnmat,
subjecting it to suwari gelation by heating for a definite
period of time and then further heating it.

Brief Description of Drawing
Fig. 1 shows an example of the structure of a pin mixer

employed in the present invention.

Best Mode for Carrying Qut the Invention

The method for thawing frozen ground fish meat of the



present invention consists of the step of alnost uniformy mlling a frozen
ground fish neat nmass and the subsequent step of thawi ng the frozen ground

fish meat thus mlled by elevating tenperature. The frozen ground fish
meat to be used in the present invention is not particularly restricted in
type. 1In the present invention, nanely, use can be nade of frozen ground

fish neats of various types without any limtation in fish type,
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size. The method of the present invention is widely usable
in thawing these usual frozen ground fish meat masses.
In the thawing method of the present invention, such a
frozen ground fish meat mass is first milled to pieces of such
a size as being thawed almost uniformly as the whole. It is
preferable to mill the mass into pieces of 20 mm or less in
size. This is because, after spontaneously thawing at around
room temperature, the qualities are scarcely different between
the surface and core in such a case. It is still preferable
to mill the mass into pieces of about 10 to 3 mm in size, since
these pieces can be spontaneously thawed within a short period
of time. When thawed by force under, for example, a hot-air
stream or radiation with heating coils, these pieces scarcely
show any difference in qualities between the surface and core.
The milling can be performed either in a single step or in two
or more steps so that the desired size can be achieved. When
the milling is performed in two or more steps, it is preferable

that the ground fish meat is milled in two steps, i.e., the

first step of roughly crushing and the second step of finely



mlling. The crushing and milling are performed at such a tenperature
as not causing any change in the qualities of the frozen ground fish neat
mass during the operation. In usual, it is preferable to crush and mll the
frozen ground fish neat mass at 10[err]C or below, since the qualities of
the ground fish neat are scarcely changed at such a tenperature and thus
no partial thaw ng, which brings about changes in the qualities, occurs on
t he surfaagiofirdde frozen ground fish nmeat during the operation. When
changes in the qualities can be effectively prevented by, for exanple,
carrying out tTee osgruahicy qanckl pilhdngvearet penfargiedgaandsochl i ag my
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The frozen ground fish meat can be crushed and milled with
the use of apparatuses appropriately selected from among
various ones capable of grinding frozen products. When the
frozen ground fish meat mass is milled in two or more steps,
either a single apparatus or different ones may be used in these
steps. When different apparatuses are employed, it is
possible, for example, that the frozen ground fish meat is
roughly crushed with a born cutter (for example, MK Born Cutter
manufactured by Masuko Sangyo K.K.) or a frozen cutter (for
example, the one manufactured by Shonan Sangyo K.K.) and then
finely milled with a chopper (for example, MK Chopper
manufactured by Masuko Sangyo K.K.) to give almost uniform fine
particles. When a single apparatus is employed, it is possible,
for example, that the ground fish meat is finely and directly
milled with a flaker grinder (manufactured by Nippon Carrier
K.K.) into small pieces with uniform size.

The frozen ground fish meat thus almost uniformly milled
is then thawed by elevating temperature. The temperature may

be elevated by using a heating means commonly employed in the



art or by allowing to stand the mlled ground fish nmeat at room _

t enperat ure. In this step, it is preferable that the tenperature is

el evated while uniformy spreading the frozen ground fish neat milled above
so that the nmlled pieces do not unevenly overlap one another. Also, it is
preferable to elevate the tenperature while m xing the frozen ground fish
nmeat pieces with a stirring nmeans such as a m xer to thereby make the
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can be quickly and almost uniformly thawed. Thus, it is
possible to avoid the typical trouble encountering in the prior
art that the frozen ground fish meat is completely thawed in
the surface but still frozen at the core. That is to say, the
present invention makes it possible to minimize the
deterioration in the qualities and the ability to gel of the
ground fish meat accompanying thawing. Accordingly, the
ground fish meats thawed by the method of the present invention
are usable as preferable materials for producing wvarious
products including fish paste products.

When a mixer is employed in the step of elevating
temperature and thawing, sodium chloride, seasonings, starch,
water, etc. may be added to the ground fish meat during or after
thawing. These additives may be supplied with the use of an
automatic dosing feeder, an automatic liquid feeder, an
automatic powder feeder, etc. The additives are mixed within
a short period of time by themixer. After thawing, the mixture

is in the form of a paste and a lower temperature thereof is



the nore desirable. The tenperature preferably falls within the range of
fromO to 10[err]C, still preferably fromO to 5 [err]C I n usual,
sodiumchloride is put on the ground fish neat thus thawed and then the
m xture is stirred (shio-zuri) and further processed to thereby give the
final products. It has been a practice to use various apparatuses such as
an attritor (bachi), a cutting mxer or a mxer-type cutter in this
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during rot@laion characteristic to fish pastle products, thus
deteriorating the ability to gel.

To cope with this situation, it is preferable that the
ground fish meat thawed by the method of the present invention
is subjected to shio-zuri with the use of a pin mixer. The
term "pin mixer" as used herein means a stirring mixer having
a drum provided with a plural number of projections at the outer
periphery thereof and a coaxial cylinder covering the outer
periphery of the drum at a definite interval and provided with
a plural number of projections located at the inner periphery
thereof and the drum or cylinder being rotated so that the
feedstock is sheared between these projections. Fig. 1 is a
diagram illustrating an example of the structure of the pin
mixer. As Fig. 1 shows, the pin mixer 1 consists of a fixed
cylinder 2 and a rotary drum3. The cylinder has a plural number
of projections 2a at the inner periphery thereof, while the
drum has a plural number of projections 3a at the outer
periphery thereof. The cylinder projections 2a and the drum
projections 3a are alternately arranged so as to not come in

contact with each other during rotation.



After adding sodiumchloride, etc., the ground fish neat is supplied into
the mxing head 7 of the pin mxer 1 by the carrying punp 5 via the punp
inlet 4 and the pipe 6. During the operation, the drum3 of the pin m xer
1l is rotated at a definitespeedbythenotor8. Thenateri al fedintothem xing
head 7 is effectively sheared between the projections of the cylinder and
those of the drum During the passage through the pin m xer, the nmateri al
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control valve 10.
The procedure of shio-zuri with the use of a pin mixer is
described in JP, 3-41145, B cited herein by way of reference.
By using a pin mixer in the shio-zuri step, it is therefore
possible to fully utilize the largest advantage of fish meat
and obtain products with sufficient gelation without resort
to any skill or experience. That is to say, use of a pin mixer
in the shio-zuri step makes it possible to fully utilize the
ability to gel of the frozen ground fish meat and industrially
manufacture products with sufficient gelation comparable to
those produced under strict control.
After the completion of shio-zuri, the ground fish meat
is widely usable as amaterial for producing various fish paste
products.
For example, it may be molded and heated in a conventional
manner to thereby give kamaboko. In this process, shape
retention is needed to mold the ground fish meat into kamaboko.

However, the ground fish meat, which has been subjected to

shio-zuri at a low temperature so as to fully sustain its



shape nerely by nolding. In the case of products with a high rise such as
Qdawar a kamaboko, the nol ded products are liable to be defornmed and thus
|l ost the commercial value. To solve this problem attenpts have been nmade
to lower the flowability of the ground fish nmeat by adding cal ciumsalts
such as cal ci um carbonate and cal ci um chloride which promote the gelation
of the ground fish neat. In this nethod, however, the kamaboko gel is

somet i nes sy denedoage | ﬁ@h&@ﬁl?uﬂéﬁéﬁfe thel Eﬁﬁs%&nr&’@@%&%%ainhitlo cope

with this situation, it is préfefable to pass electric current through the
ground fi stharaameqed yhbxtmoiding. t oLt deekeser O£ gdrodisitst arideh wi hbgh t he

- | | heat | . t, t round fish meat |
stb) eot od TFETAT S IHNER Briary el Sed KR @S Pag bf2bifre and
t hen heat etb agaide fodniedgahd this Jest echeaidmsbrding efawed firghsgeed 1S

rapidly heated to a desirable tenperature (for exanple, from25 to 40 Q)
ang thus Stit¥§ Brekiletngletempentionie bean mads kpalewer tther Slowabibityo

suwari gelat i-gn. : ' | O it re .10 Joul e
heat i ng%J tcﬁfeltirigl %%gu éila%;l%glk%gé?:‘)r %é?gggb?dn]g%eﬁgﬁel\g E%LQI naasné‘gi:%r{)g%her e
of 25 to 4kxhondde iamgl thecibmwekl eyatlé ovhéh trarpertas whe, gellBekehos e,

t henol dedpr,oduct s beco fl oyabl e and thus _undergo defornmation or the
suwari gel %&?omgﬂgga?‘ﬁégef rbin PHou et has p POHSEe L /| Rhenkarakekedf the

Joul e heatgdlg.isd BomeRtinast hhREERER, ahdlOafu PR GIRINRYE]S QHEHEOfS%Pée the
kamaboko products are heated to a definite tenperature within a short

period of damagedn the subsequent suwari gelation step, the Joule heating
N Ternatively. T rneb S BRT SRR TR TRy e d S R AR b2 T B om
et c. mai ntedigmrkiat culteendnmehtreuykridieliground fish meat and heat it due 9
After the tCooril.Bleeg gcr:]tg{céferess%.vs\%:raincgeelwzz-il.ttih(j).?f tﬁgesa%eoqli?tes. ; So—called
Joule heating). Next, the ground fish meat is subjected to
suwari gelation by heating for a definite period of time and
then heated again. Owing to this Joule heating, the ground

fish meat is rapidly heated to a desirable temperature (for
example, from 25 to 40°C) and thus sufficient shape retention
can be imparted thereto prior to suwari gelation. In the usual
suwari gelation step without resort to Joule heating, the
molded kamaboko products are merely heated in an atmosphere
of 25 to 40°C. During the slow elevation of temperature,
therefore, themolded products become flowable and thus undergo
deformation or the suwari gelation effect varies from product
to product. In the case of the Joule heating, in contrast
thereto, these problems never occur, since the kamaboko
products are heated to a definite temperature within a short
period of time. In the subsequent suwari gelation step, the
Joule heating may be further continued so as to maintain the
definite temperature. Alternatively, the products may be
transferred into a thermostat room, etc. maintained at the same

temperature.



are heated to 75 to 85[err]C by the conventional steam ng nethod or Joule
heating to thereby allow further gelation. It is preferable that Joule
heating is enployed in this heating step too, since the products are
internally heated thereby and thus quickly pass through the reversion
tenperature zone, thus giving highly elastic kamaboko products. As

di scussed above, the rapid elevation of tenperature by the Joul e heating

makes it possiptestarRAshbiy 1§§geﬁ0&f @@E&ﬁgrﬁr%&d@ﬁ%ﬁ@aﬁﬁesl I ent

i n shape and gel propertie ave hig ast urt her

i |l ustrat eatdhehqatesenio 76vent 86IC iby @heatehveaitdiohalasdeantinfymesyoaf
limtation, the follow ng Exanples will be given. Exanple 1 10 kg of
frozen gr *RINATALS Kkegolnaicko nekerelsn giade) fwathent gphadipnakest otsabout

20 mm by j t f. e o) K. K nd then
further mﬁé;%%rﬁ&gpgﬁu‘?(g@%@%%a #Ese$zé¥%§%aiﬁg %ﬁ%%g%%t rIrlén%JF tured
by Masuko tSamgpdnkekile pritRiciisaaveatret drmolely heatied #hesdsy pald hls meat
was spread uniformy in a vat and spontaneously thawed by allowi nhg to

stand at rbifik 38 uFBT PRGNt D5 FEMETE O I F AR O EP TS sEREFI ng it
to therebygmfmgmm‘gig@éfmﬁw% kéggb*&gt' Ol difs AR PbHe 30

mnutes to conpleté t pont aneous t haw For conpari son, ?[0 kg of

the sane fthoyeepdidoahdvALaschaopdidmpskeaternte pSAChe altn)l evheathagerabys

al l owi ng to_ stand. room _tengperature (20 t 5[err as sugc i.e., in
the Tor mor* & HeSTs y3ks, B nhabE R b e Agmahe i e ME ;o 5
hours to coxgdEtent ha SRAY anasl phaperdies and'Ra®adi gl euagdeiEshyneat

t hus thawed was added 30 g/ kg of sodium chlori de. Aftergﬂ{addi ng sodlyum

chloride in a it PRRGNAT xEtLEntEakRNTRAt PERBFN FuhRERNLiAR Bt arAREeHl end
was m xed getail, and not by way of limitati®n, the following Examples

will be given.
Example 1

10 kg of frozen ground Alaska pollack meat (SA grade) was
cut into flakes of about 20 mm by using a bone cutter
(manufactured by Masuko Sangyo K.K.) and then further milled
into granules of 7 mm in size with a chopper (manufactured by
Masuko Sangyo K.K.). The granulate frozen ground Alaska
pollack meat was spread uniformly in a vat and spontaneously
thawed by allowing to stand at room temperature (20 to 25°C)
while occasionally stirring it to thereby achieve uniform
temperature distribution. It took 20 to 30 minutes to complete
this spontaneous thawing.

For comparison, 10 kg of the same frozen ground Alaska
pollack meat (SA grade) was thawed by allowing to stand at room
temperature (20 to 25°C) as such, i.e., in the form of the frozen
pan without cutting. In this case, it took 6 to 8 hours to
complete the spontaneous thawing.

To each ground fish meat thus thawed was added 30 g/kg of
sodium chloride. After adding sodium chloride in a cutting

mixer in a conventional manner, the obtained blend was mixed

10



under stirring. Then starch, seasonings, water, etc. were further added
thereto followed by mxing and stirring (shio-zuri). Next, the ground fish
nmeat was divided into two portions. One portion was packed in a casing of
45 mmin dianmeter, subjected to suwari gelation in hot water (35 err]C
for 40 mnutes and then heated to 80[err]C for 30 m nutes. Another
portion was directly heated to 80[err]C for 30 m nutes. These fish
past e producdsr t swsr in IS s ec : el by cas] The
casi ng kamaboko pr odﬁ%jt&% weel?]eéligléiatced i'nt%&%slérgle@g%ﬁ‘ %%E!?niﬁ i%tghi{éqgggss and
condi ti oneftupther | @fidegl tbesesnd Hollowed 25§ emrilxGnghi kedpr sténting t hem

fromdryin Then _the | .strength of ch sanpl e was, neasure tth a

r heol onet egs?lnéw;nil}%%lc)t ur g"%’%:y FES Ferrpd &ajﬁl}ﬁ ?negga‘ﬁ?i cil‘gh%/é; l(“%fgwi;@gul ts.
Table 1 portions. One porf¥bnSkaenghbked in a GRirsd [ENUDH kR in
suwari casing (g) direct heating (Q) | nvention 1,500 - 1,600

650 - 700 diametegymsabiieeted tolswBGri géldadlon in hot watbd (350) foExanpl e
2 10 kg of frozen ground Al aska pol | ack neat &)SA'grade) was cut into
chips at abORiNUERE thgn heaked ¥9 ok fort 80 mimmtesact Anethey Shonan

S K. K. dth urth 1l led int I f.5 [ [ ith
VK Chopper® VRt AU B KSR Sy R ROF. S9nBiGRRRGHate (rozen
ground” Al aska pRLLaG JIPBL¥BS L &0 AL Grin MK TLXER (IRDUAGLULRY by Masuko

Sangyo K K.) and heate rern er stirring.
t enper at ur@gefl témt pyorasiiig sh Tineatas tag kethab® KoopHpduct Eweree slktade

conpri si ngingtcpz%)ritesceosf o%ofjé Y grllll gflligﬁhegspgrg Sco?rfditioned by allowing
to stand at 20 to 25°C while preventing them from drying. Then

the gel strength of each sample was measured with a rheolometer

(manufactured by TIio Denki K.K.). Table 1 shows the results.
Table 1
Gel strength in Gel strength in
suwari casing (g) direct heating (g)
Invention 1,500 - 1,600 650 - 700
Comparison 1,300 - 1,400 450 - 500
Exam 2

10 kg of frozen ground Alaska pollack meat (SA grade) was
cut into chips at about -15C by using a frozen cutter
(manufactured by Shonan Sangyo K.K.) and then further milled
into granules of 5 mm in size with an MK chopper (manufactured
by Masuko Sangyo K.K.). The granulate frozen ground Alaska
pollack meat was fed into an MK mixer (manufactured by Masuko
Sangyo K.K.) and heated and thawed therein under stirring.
When the temperature of the ground fish meat reached -3 to 0°C,

a mixture comprising 3 parts of sodium chloride, 5 parts of

11



11 starch, 3 parts of mrin (sweetened sake seasoning), 1 part
of sodiumglutamate, 3 parts of a fish-extract seasoning and 60 parts of
wat er, each per 100 parts of the ground fish neat,

wasaut omat i cal | ypouredt hereinto. Theresultingm xturewas m xed in the M

m xer. After the conpletion of the mxing, the m xture was transferred into
a pin mxer via a carrying punp involved in the MK m xer. The m xture was

treated undefr&ig9UW HdMG e iqtia! i(%'Qze%&%%‘édofsaﬁc!%eseiagoﬁii?iﬁr) ét 9 ??%ﬁ{ pm and

setting the transfer speed so as to give a stirring tine
f eedi ng t oHlissgliamyigdgtasate, ndnpaess dEx fitshe egrtoaad Seslsomgaly &hds

obt ai ned nol.ded .i nt o kanaboko pr cts whi ch . were qui | heated to
35[err]C ;@%p&f&segfev&aF%rg p&% g&#&?rtfsop%_dﬁhﬁiqm@é Qrkél%]s@ﬁa ntly,
the produciss waeemsteaaedygiourth] enel&ihes . 40rne pekastihfankaimhokas

products thus obtained were snooth and highly viscoelastic. They showed

gel strendthefd gpdhe MK guier - Aftpsr thenpafpdesiorookgthe mﬁaﬁlégwE
o ' . . .
frozen gr o A5K4 RRld %ﬂ?ﬁérﬁe%lg{fga ‘é)]por ST})&@QB@%BYaUEéP?Xgng aw ng

machi ne under pressuri zi eatl ng at m nut'es an
obt ai ned prudwdnwEdseekdm tied ME ntilkerabo?he et t wne dvanetthed teblagrbygr t he

same conposition as the one descri bed above was stirred with a silent
cutter |mr:: %e%lb]rﬁr}'é]rﬂq s rﬁ%ﬁﬁépnaﬁae?ﬂe?lf TS84T Rtk arantib Tprohet s.

After subjactt iy tBeStahsfe BYptldPBods 2al@ivd & S0 rifngitinieesiand,

steam ng at 85[err]C for 40 minutes, the obtained kamaboko products had
gel strengirPmif ng tyodigchamawngy af eviidurtesli f Nemdncé&her gnotuhd

fish meat thus obtained was molded into kamaboko products which
were quickly heated to 35°C and subjected to suwari gelation
for 40 minutes. Subsequently, the products were steamed at
85°C for 40 minutes. The kamaboko products thus obtained were

smooth and highly viscoelastic. They showed gel strength of
950 to 1,000 g.

For comparison, 10 kg of the same frozen ground Alaska
pollack meat (SA grade) was thawed by using a thawing machine
under pressurizing/heating at 40°C for 10 minutes and the
obtained product was examined by the above-mentioned method.
Namely, the same composition as the one described above was
stirred with a silent cutter in a conventional manner and then
molded into kamaboko products. After subjecting to suwari
gelation at 35°C for 40 minutes and steaming at 85°C for 40
minutes, the obtained kamaboko products had gel strength of
750 to 800 g, showing an evident difference from the
above-mentioned kamaboko products of the present invention.
Example 3

10 kg of frozen ground Alaska pollack meat (SA grade) was
cut into chips at about -15°C by using a frozen cutter

(manufactured by Shonan Sangyo K.K.) and then further milled

12



above-nmenti oned kamaboko products of the present invention. Exanple 3

10 kg of frozen ground Al aska pollack neat (SA grade) was cut into chips
at about -15[err]C by using a frozen cutter (manufactured by Shonan Sangyo
K.K.) and then further mlled 12

into granules of 5 mMmin size with an MK chopper (manufactured by Masuko
Sangyo K K.). The granul ate frozen ground Al aska pollack neat was fed into

an MK m X?Qg&”@?h‘ﬁﬁféyr@ﬂﬁ;ﬁﬁém“ﬁ?rﬁ‘é‘i‘%esﬁﬂgﬁoa%ﬁﬁ %h?ﬂée?e&ﬁ%%ﬁwd

therein un tirrring. e tenperature o gr ou meat
reached - ®yt MaGuduor BEnggo Ki.Kt.0r.e Thepgrannbate phrozenfgsahdimlddloai de, 5

parts of starch, 3 rts o ,rin, 1 rt, of sodiu | utamate, 3 parts of a
P rohs ext r ROt lo6kBRRRGvand b pitt an R ot BaeHEpEEEE00 REMLBS L he

ground fi SANRALK . NP aRldl RORE & & Anldyt P @ nkher gl ii@er SRe ri-@syl. tyién m xture
was mxed inthe MK m xer. After the conpletion of the m xing, the m xture

was transftiver éempetratargi nfntkergyvoand Lash yiear megrhad/eldvéd OFCE e MK

m xer. The m xture was, tyeated under. regulatjing {he rotation speed of the
pi n m xer HEFIFE FHR BRI RSORHL § RE Stchlﬁ’é‘f ehlopider oPakts efgitarah,

stirring tq r(ti-%fvnf'rﬂfﬁ,fqe' tor di 6t | n%ft,”j 8Ss of aNext,
t he ground” E;i:ashsmeat tlhus obt gii%]%d was rmlh'g%gj]iq%%ao kanrabokr}i)g prod%ctas and
t hen subj edtséa etad rewpiias ¢ ageh g amdb§O Ppaulte diewatay, (@ach pepdddipares ectric

t th h h | ectrodes). Sub t | h duct
cteansd S SBPePFPERRorISE MR €6F FHEORRNABOROToPBUEER CRTRTEER o ned
wer e snootriheaR@ shilding WiktedleasialsC mikeey ishewedvgehigbirenAhtoFf OB to

1,000 g. Because of having been Joul e-heated quickly to 35[err]C, the
product s GRIRLREAOME fshEi REXHRE i nghe Ml xiwke was transferred into a

pin mixer via a carrying pump involved in the MK mixer. The
mixture was treated under regulating the rotation speed of the
pin mixer to 300 rpm and setting the transfer speed so as to
give a stirring time (i.e., from feeding to discharging) of
7 minutes.

Next, the ground fish meat thus obtained was molded into
kamaboko products and then subjected to suwari gelation by
Joule heating (i.e., passing electric current therethrough
between electrodes). Subsequently, the products were steamed
at 85°C for 40 minutes. The kamaboko products thus obtained
were smooth and highly viscoelastic. They showed gel strength
of 950 to 1,000 g. Because of having been Joule-heated quickly
to 35°C, the products underwent no sagging during the suwari
gelation time and had a good shape and high gel strength.

Kamaboko products were produced by performing the same
suwari gelation procedure as the one described above but
continuing the Joule heating at 85°C for additional 10 minutes
as a substitute for the above-mentioned steaming. Compafed

with kamaboko products produced by the conventional steam-

heating method, the thus obtained products were more elastic

13



gelation time and had a good shape and hi gh gel strength. Kamaboko
products were produced by perform ng the sane suwari gel ati on procedure as
t he one descri bed above but continuing the Joule heating at 85[err]C for
additional 10 minutes as a substitute for the above-nenti oned steam ng.
Conmpared with kamaboko products produced by the conventional steam heating
nmet hod, the thus obtained products were nore el astic

13 and h%@d Qids%%EP %?%&tﬁ @holtgpq H@ol 100 g. For conpari son,
t he sane groun Alaska pol I'ack neat "havi ng Been subjected to shio-zuri was

nmol ded into ka‘tmbotzzmpprmdont s):heaadmetgarDM}\éaskd p@lJaMamleagehaammm by
st eam ng t e m nutes foll u the eatin

S5lerr] & PoEbBahIhEred to SRits S HPo M NS TArenE RABo RS RATRI R | ow
t enper at urg g aeﬂefla“ S0 et SHVRS s Rlat gemat%npstrfsogermnwtf heRento£f f ect

of the suwari coul d not be achieved hus, these products

under went 4@aﬁghﬁee§nﬁt>1mwé@ bil ehrtVer eeding Reyssia feschol et &l
strength of 850 to 900 g than the kanaboko products obtained by Joule

heating. Sidgwst thelgrppid ddlsh negt was Acdoiedi ag a dowhtenpehstiukerandiawi ng
frozen gr sh_neats of the present ivention froz ou i sh
meat can BESuELRI SUERERIE W& A RO o s SHE B FE PEce BERCRIOt he

maxi mum | enel bkieut geausivg aLdet 8otot | &Fhidvéde quahisti etShéétéW‘Of
The process for prodUC|ng materials for fish paste products of the present

i nvent i on PFRIEES S W&ﬁﬁ?ﬂﬁn§ ﬁ@ggﬁﬁﬂl9”@&@8F?§?sféé§ta1¥9¥@PY%€ra%W¢Yty to
| at th | d k f
gel a % r@ﬁh@ﬂ”ﬁtb\%? W{?‘th to*fesﬂbot‘}@;%q y%rkgﬁggt Eﬁé%rﬁ%@l@ 00

the present 1 nvention na es |t sible to su 0 products having

hi gh gel soshgtds @m¢aanadIhyanuﬂamhqumm@pertles Accordi ngly, the

present | iyention Jis sl g usatle 1 the

According to the method for thawing frozen ground fish
meats of the present invention, a frozen ground fish meat can
be quickly thawed while maintaining its ability to gel at the
maximum level without causing any deterioration in the
qualities thereof. The process for producing materials for
fish paste products of the present invention makes it possible
to supplymaterials sustaining the ability to gel at the maximum
level. Moreover, the process for producing kamaboko of the
present invention makes it possible to supply kamaboko products
having high gel strength and excellent molding properties.
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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I ndustrial fields with the use of frozen ground fish neats and applicable

over an extrenglyshleadpdfRYBcea

14 -15- CLAI V5

1. A nethod foj Hﬂﬁmuglun%n ground fish neat, whi ch conpri ses
al nost uni form zen ground fish neat mass into pieces
of above 1 to 20 mm 5 and then thawing it by elevating its

t enper at ur e. 2. A hpdpag glained in claim1, wherein said
frozen ground fish nmeat mass is alnbst uniformy mlled to

particles. 1. A methddl forA thethiod) drodea mpobund dismrdeatwherteiah sai d
10. frozen ground_fis once crushed and then, al nost
Lt ormt v bl ed dinesl IRPEGIREY AL T orEn SRC A s e At or o

sai d masls @A8N t@eauRdaldi sl rjneabxrr%%vla%lmgl kedperb@upeeces of 3

to 10 nmin size. 15 met hod asclalrredlnanyoneof cl ai s
1to 42 \Aﬁéeetlhawmg mqtllmi fsogéalgeduial Gliasm i#eawh%em@ﬁ@di

by el evati S h [ od as
cl>/a| med w?ri%zael}lmgtf% sta Ialtt s Sn%%h esrtelun orrme:L deser ébdrﬁ“l'vmth

ref er ence pa@ttike e2Q Exarrpl es. . A process for producing a
material for a fish past e product, whi ch conpri ses: t he
Step (1) of alioSheuritEiigReilId 4§ SLPIBSENN Clain 1, wherein said

frozen ground fish meat mass is once crushed and then almost
uniformly milled.

4. The thawing method as claimed in Claim 1, wherein said
frozen ground fish meat mass is milled into pieces of 20 mm
or less in size.

5. The thawing method as claimed in Claim 4, wherein said
frozen ground fish meat mass is milled into pieces of 3 to 10
mm in size.

6. The thawing method as claimed in any one of Claims 1-5,
wherein milled frozen ground fish meat is thawed by elevating
temperature without mashing.

7. A process for producing materials for fish paste
products which involves the step of almost uniformly milling
a frozen ground fish meat mass, thawing it by elevating
temperature to give a ground fish meat; and the step of mixing
under stirring said ground fish meat together with additives
with the use of a pin mixer.

8. A process for producing kamaboko which comprises
molding a material for fish paste products produced by the

- process as claimed in Claim 7, passing electric current
therethrough, thus heating the molded products due to the
electrical resistance within the same, subjecting the products

to suwari gelation by heating for a definite time and then

ﬁEM
[ THIS SHCCT HAO B
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e et S

further heating the same.
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ground fish neat mass; 25 the step (2) of thawing the m |l ed mass
by elevating its tenperature to give a ground fish neat; and
the step (3) of mxing under stirring the ground fish nmeat together
with additives with the use of a pin 30 m xer. 8. A
material for a fish paste product, produced by a process as clained
inclaim?7. . A process for produci ng kamaboko, which

conpri ses nouldli |l 1 ; i

el ectric curr eggt thﬁa?{]%?%%gﬂh ]Ia r% %ggﬁgnié&?ﬁﬁék@% C:i%megegﬁp%tio%%%t due
to the eI@ctwheablneshethmmtﬂmgtfnliow1ng the suwari gelation is also

subj.ectin the uct to su elation.b
heating f GATEIGE PHEISY BAReing 8 e F A et ey BroUdn dpg thus
10. A pr OFRAT iRy ‘Eh@' LA NS, ﬁ@dﬁ%@s were Ehéh@léctrlcgfafésﬂgstfﬂé@w ng

the suwari gelation is also carried out by passing electric current
t her et hr osgivhdmd thieusame . heating the noul ded product due to the
el ectrical resistance withinit. 11. A process as
claimed in claim9, 10 substantially as herei nbefore described with
reference to the Exanpl es. 12. Kamaboko produced by a
process as clained in any of clains 9 to 11.
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