Description METHOD FOR PRODUCING FISH PASTE PRODUCT, AND
ENZYME PREPARATION FOR FISH PASTE PRODUCTS Technical
Field The present invention relates to a method for producing a fish paste
product using a transglutaminase and ascorbic acid or a related
compound thereof. It also relates to an enzyme preparation for a fish
paste product. Background Art Fish paste products, such as boiled fish
paste cakes, have been widely eaten as traditional food products in
Japan. Recently, with growing ésticerid aBbut health, the popularity of
fish paste products has been increasing even in foreign countries
including European nations and the U.S. Together with the influence of
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making a fish paste pro as been rising. For thisreason, various

attempts havehgen fmade.to @e(gl[ycg fg% nﬁg@% %&ﬂ:ﬁﬁ(ample, one
0

approach is to reduce the amount of surimi, making up for it by increasing
the amount of water. In this approach, in order to reinforce the firmness
and elasticity, starch, vegetable protein, albumen, alkali salt, and the like
Tareused asauxiliary 1 materials. However, with respect to the setting
time for allowing an enzymatic reaction or chemical reaction to occur in

kneaded dishrpaste with other ingridients-aerimi, anenough settingdime:-ing
cannot be taken in the production of some fish paste products, such as
a feep-friedfish pastexdakes, requitingnsglutaminase and ascorbic acid
or a related compound thereof. It also relates to an enzyme

preparation for a fish paste product.

Background Art

Fish paste products, such as boiled fish paste cakes,
have been widely eaten as traditional food products in Japan.
Recently, with growing concerns about health, the popularity
of fish paste products has been increasing even in foreign
countries including European nations and the U.S. Together
with the influence of the increase in the oil price, the price
of surimi, which is a material for making a fish paste product,
has been rising. For this reason, various attempts have been
made to reduce the material cost. For example, one approach
is to reduce the amount of surimi, makingup for it by increasing
the amount of water. In this approach, in order to reinforce
the firmness and elasticity, starch, vegetable protein,

albumen, alkali salt, and the like are used as auxiliary



further reinforcement. In such a product, starch, vegetable protein, and
albumen are not so effective, whereas when alkali salt or the like is added
thereto in an amount that will be effective, this adversely influences the
flavor. It has been reported that by using enzymes such as a
transglutaminase and an ascorbate oxidase in combination with alkali and
auxiliary materials serving as the substrate, certain degrees of firmness
and elasticity can be imparted (Japanese Patent No. 3702709) .
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proceeds furthér, resulting in changes in the physical properties o

«dpeaded fish paste other, ingridients nerimi. Further, whep,the amoynt of; ;)

enzyme added is so small that it only results in an acceptable change in

pdbe physical prapedies:of kneaded fish paste othgr dngredigats nedmi ; 1 ng
during the production, the effects in imparting firmness and elasticity are

funrsufficient In r2 pasticitar, in the case of adeep-fricd ish paste caketable
because of the short time of transglutaminase reaction, the amount of

pransgiutamidasethasdo be éncreased.«-A< acresult; theh physicakpraperties1 i
change during the process of standing (while the kneaded fish paste

s thieringrédientskterimi isdalioived: tor standiuntik theshaping/heating 1 11 be
process during the production process).

effective, this adversely influences the flavor.

IL has been reported that by using enzymes such as a
transglutaminase and an ascorbate oxidase in combination with
alkali and auxiliary materials serving as the substrate,
certain degrees of firmness and elasticity can be imparted
(Japanese Patent No. 3702709). However, 1in Tthe actual
producticn line, there is a problem in that the quality differs
between products of the initial flow and those in the final
flow. It is believed to be because surimi used at the last
is held longer after kneaded till shaped and heated, and the
enzymatic reaction thus proceeds further, resulting in changes
in the physical properties of kneaded fish paste other
ingridients nerimi. Further, when the amount of enzyme added
is so small that it only results in an acceptable change in
the physical properties of kneaded fish paste other

ingridients nerimi during the production, the effects in

imparting firmness and elasticity are insufficient. In



Meanwhile, Surimi Technology, p. 291, published by Marcel Dekker Inc.,
describes that the addition of ascorbic acid to surimi increases the gel
strength, and that the optimal amount of ascorbic acid added is 0.2%
relative to surimi. However, as a result of investigation, the present
inventors have confirmed that a product having 0.2% ascorbic acid has a
texture with insufficient elasticity., it has also been reported that when
natural calcium and sodium ascorbate are used to produce a

Panbe-sHapéd fish Pasteicike tiselud fihSmproviséd fifrfiriedEamgecause
glasticity (JP-A-1-273566). Although this methad solves the problems "

o Catkec AUty 1HE DroduCTRPrOSESS 1o Sore SXIGrt 1S shff meLtiGlgt °
in terms.of effectiveness in imparting elasticity, and results_in a ..
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piapplicationtpJish paste p@@éﬁé% For meat praducts, g technigye using &

transglutaminase, ascorbic acid, and polymerized phosphoric acid has

(vpeene reposted (Japanese:Ratept,Ne .3049966) Howevgr,Jggarding, 3,the ; ¢

use of ascorbic acid for fish paste products, no optimal amount is defined,

alangtbe effestsachieved by:the combineg, Hse remainuReleak Burthelyas: e
described in the Examples, the proportion of transglutaminase relative to

prheanaunt gf rasceshic acid is 0.000025 to 0.00005 g per unit of

transglutaminase; this greatly differs from the range of the invention.

Therefbrennbnd of thé abbowe tethniguesachieves thprovisioniofsnfish by

paste product with a sufficient level of desired firmness and elasticity
Mayhifel maintaining the- » describes that the addition of ascorbic
acld to surimi increases the gel strength, and that the optimal
amount of ascorbic acid added is (0.2% relative to surimi.
However, as a result of investigaition, the present inventors
have confirmed that a product having 0.2% ascorbic acid has
a texture with insufficient elasticity. It has also been
reported that when natural calcium and sodium ascorbate are
used to produce a tube-shaped fish paste cake, this results
in improvised firmness and elasticity [(JP-A-1-273566).
Althcough this method solves the problems caused during the
producticn process Lo some extent, 1t isg still insufficient
in terms of effectiveness in imparting elasticity, and results
in a rubber-like, strange texture. This method is thus not
sultable for the application to fish paste products.

For meat products, a technique using a transglutaminase,

ascorbic acid, and polymerized phosphoric acid has been

reported (Japanese Patent No. 3049866). However, regarding



production suitability. There thus is a demand for further improvement.
Disclosure of the Invention An object of the invention is to provide a
method for producing a fish paste product, capable of suppressing
changes in the physical properties of kneaded fish paste other ingridients
nerimi during the production process of a fish paste product and also of,
even when a reduced amount of material sur_i.mi is used, providing a fish
__paste product with _firmness and elasticity. The invention also provides an
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extensive research, the present inventors found a methad capable of
ams%%%?e%s%né%éﬁ%ﬁ&ds ﬁ{ﬂonpgro%%%t %%%ﬁ i ue'to the'di ePe%c@?ﬁ thgmbined
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surimi, providing 4 a'fish pasté product with firmness and elasticl
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acid or a related compound thereof, preferably together with an

as-glucosidase; khe jnventionowas thus.accamplished. That {sethe ¢ o
invention comprises the followings. 1. A method for producing a fish paste

t ripredyct; whereinsascenmbicagidera relatedreampeund thereof and-a o the
transglutaminase are added. 2. A method according to the above Item 1,
inwhkereinfurthenan@atglucosidase is added. Bodvmethathaccording ththeve s
above Item 1 or 2, wherein the amount of the ascorbic acid or a related
theompound tlereof a Tish paste product with a sufficient level
of desired firmness and elasticity while maintaining the

production suitability. There thus i1s a demand for further

improvement.

Disclosure of the Invention

An cbiect of the invention is to provide a method for
producing a fish paste product, capable of suppressing changes
in the physical properties of kneaded fish paste other
ingridients nerimi during the production process of a fish
paste product and also of, even when a reduced amount of
material surimi is used, providing a fish paste product with
firmness and elasticity. The invention alsc provides an
enzyme preparation for producing a fish paste product.

As a result of extensive research, the present inventors
found a methed capable of suppressing variations in product
quality due to the difference in the production time and also

of, even in a system using a reduced amount of surimi, providing



is 0.2 to 1.2 g per 1 kg of the material surimi, and the amount of the
transglutaminase is 40 to 200 units per 1 kg of the material surimi. 4. A
method according to the above Item 2 or 3, wherein the amount of the
a-glucosidase is 1000 to 12000 units per 1 kg of the material surimi. 5. A
method according to any one of the above Items 1 to 4, wherein the fish
paste product Is selected from the group consisting of a deep-fried fish
paste cake, imitation crab, a tube-shaped fish paste cake, and afish
= éé&&a&é’%%ﬂ%%ﬁ%‘fm% Breparation 16r préduting Efisitpaste proGuee -neod
._containing ascorbic acid ar a related compound thereof and a .
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aAsgorbic.acid or a related compoynd thereof In the enzyme preparation is .,
( p?ltgl%e mihase i the nzyrﬁe s

0.002 to 0.03 g per 1 unito transge?utaml‘nase Int

arPTGR3rAlop. £ /A0 enZype, preparal 'onegc%oa(%in]gﬁg ghe abgye jtem, 86(?1'
furthér containing as an active ingredient an a-glucosidase, wherein the

amountafithe a-glugesidase is- 16 10 200 4-perk unitofthe: owings.
transglutaminase. As transglutaminases, those derived from mammals

(see JR-B#:b882Y those-derivesfrgm:fishes (see JapaneseSqcighe efin

Fisheries Science, Helsel 3 (1991) Autumnal Conference, Proceedings,
agncdl88) cthose dérived-from plant$asthede decived frain mickoosganismsd a

(see JP-A-1-2'7471, JP-A-11-75876), those produced by gene
trreoembiliatiohn(see JP:A-12800899), and so forth are known. The

transglutaminase (hereinafter sometimes
2. A method according to tThe above Item 1, wherein

further an a-glucosidase 1is added.

3. A method according to the above Item 1 or 7, wherein
the amcount of the ascorbic acid or a related compound thereof
is 0.2 to 1.2 gper 1 kg of the material surimi, and the amount
of the transglutaminase is 40 to 200 units per 1 kg of the
material surimi.

4. A method according to the above Item 2 or 3, whereiln
the amount of the o~glucosidase is 1000 to 12000 units per 1
kg ¢f the material surimi.

5. A method according to any one of the above Items 1
to 4, wherein the fish paste product is selected from the group
consisting of a deep-fried fish paste cake, imltation crab,
a tube-shaped fish paste cake, and a fish sausage.

6. An enzyme preparation for produc;ng a fish paste
product, centaining ascorblic acid or a related compound

thereof and a transglutaminase as active ingredients, wherein



referred to as TG) used in the invention may be one derived from any
source. An example thereof is a transglutaminase derived from
microorganisms, which is commercially available from AJINOMOTO Co.,
Inc under the trade name "Activa” TG. The ascorbic acid or a related
compound thereof used in the invention may be ascorbic acid, sodium
ascorbate, ascorbic acid 2-glucoside, ascorbyl palmitate, ascorbyl
stearate, or the like. Any of these may be used as long as it is food grade.
Ligpdilifiadcorbaté s Bemokt preferableinaeRs F fasteoBRO The therecf
, a-g!ucosidase (hereinafter sometimes referred to as AG) used in the 1
invertion fAiT enzGRhAL Rydrotyzed & nbh-redbicity Eimihafn it of the
r Ia-llll4-}(?ﬁucosidjc linkages to produce a-glucose, and preferably has
saceRariue Transrer activity 1o EORVEaR 551 2%4hkAgE to an a-1,6
linkage. Su&h an, a- I%cosiga%eristclacglgd a:[(r:acnesﬂg.;jl ,cr?sidwasetThat 1335 It
transglu'cosﬁase Is'an a?@gﬁué}oa ase’enzyme wi A s%cc“:ﬁanc?ée transfer © "
agtylty, Glusoamylases Jeact in a iy way 1o, a-glucosidgsesi, o,
'however, the resulting gﬂjcose is hot a-glucose but a—glucose.g urther, ﬂ ©
wiit patlievany mpartant foran.cpzymadseddn e ivepjopdofiayenol .
only hydrolysis activity but also saccharide transfer activity so that in the
urpreseyce-of-a hydroxy1containingsyitable acceptor, the enzyme converts
an a-1,4-linkage in glucose to an a-1,6 linkage to produce a branched
saccharderAn example.ofithee a;9luaesidase used in thesiavention issansee
enzyme commercially available from AMANO ENZYME INC under the
Jltratlelname s TiansglucesittaseieAmarnot i shes (see Japanese Society

of Fisheries Science, Helsei 3 (1991} Autumnal Conference,
Proceedings, p. 180C), those derived fromplants, those derived
from microorganisms {see JP-A-1-27471, JP-A-11-75876), those
produced by gene recombination (see JP-A-1-3008%9), and so
forth are known. The transglutaminase (hereinafter sometimes
referred to as TG) used in the invention may be one derived
from any source. An example thereof is a transglutaminase
derived from microorganisms, which is commercially available
from AJINOMCTO Co., Tnc under the trade name “Activa” TG.
The ascorbic acid or a related compound thereof used in
the invention may be ascorbic acid, sodium ascorbate, ascorbic
acld 2-glucoside, ascorbyl palmitate, ascorbyl stearate, or
the like. Any of these may be used as long as it is food grade.
Sodium ascorbate is the most preferakble in terms of taste, etc.
The at-glucosidase (hereinafter sometimes referred to as

AG) used in the invention 1s an enzyme that hydrolyzes



Examples of fish paste products herein include boiled fish paste cakes,
deep-fried fish paste cakes, tube-shaped fish paste cakes, imitation crab,
fish sausages, naruto, and hampen , as well as processed foods
produced from seafood kneaded fish paste other ingridients nerimi (a
kneaded paste of seafood) such as Chinese steamed dumplings. Among
these, the invention is particularly useful for products produced in a
process with no setting time. The setting time herein means the time for
N9rtehfigh&al gelatifizaticndf paste-fike kheaded 7 fish péstgothdro produce
ingridients nerimi. When no setting time is_taken, an enzymatic reaction
THasE RitGe ifipact'on’ theptoduct Hiig tettrarsfer @ha et triiation bf-©

kneaded fish paste other ingridients nerimi in the production line. This

©Fedlits in“d prg“l"fil‘fle‘rr'l4 i_nlt]n%*[('gggn withir the $arhe ot?th%ﬁ? dfe Such an
differences, in_physical properties and quality between products gf the .
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products produced taking no such setting time are deep-fried fish paste

trcakeseimitationy crap, fishisausagestube-shaped fish paste gakes, way to
naruto, etc. Further, hampen, datemaki fish-paste omelet, and fish balls

o-from dish imeatare alsedncluded. The-material surimy hegeindmeans as  not
ground paste of seafood, which is used as a material for making a fish

o-peste cqpreduct Exginplesof fishes ordinariye used for thesmageriad s sutini-1 v

include Alaska pollack, Golden threadfin bream, Atka
important for an enzyme used in the inventicn to have not cnly

oL

hydrolysis activity but alsc saccharide transfer activity so
that in the presence of a hydroxy-containing suitable acceptor,
the enzyme converts an a-1,4-linkage in glucose to an o-1,6
linkage to produce a branched saccharide. An example of the
a-glucosidase used in the invention is an enzyme commercially
avallable from AMANC ENZYME INC under the trade name
Transglucosidase L “Amano”.

Examples of fish paste products herein include boiled
fish paste cakes, deep-fried fish paste cakes, tube-shaped
fish paste cakes, imitation crab, fish sausages, naruto, and
hampen , as well as processed foods produced from seafood
kneaded fish paste cther ingridients nerimi {(a Xneaded paste
of seafood) such as Chinese steamed dumplings. Among these,
the invention is particularly useful for products produced in
a process with no setting time. The seffing fime hefein”means

the time for intentional gelatinization of paste-like kneaded



mackerel, lizard fish, shark, and sardine, but any kind of seafood is
usable. In the method for producing a fish paste product according to the
invention, how to add ascorbic acid or a related compound thereof, TG,
and AG is not limited as long as they are added to the material surimi
prior to a heating process such as deep frying, steaming, or the ‘like, and
the 8 order of addition is not limited either. For example, itis possible
that an enzyme preparation containing ascorbic acid or a related . )
T icompBBaNG théredf anfeP TG ordntensymé Prepalhiion Eontaining dscdrbic -5
. acid or a related compound thereof, TG, and AG is prepared, and such
L e Breparation 16 temadHGa TG el S i togatharit et

du‘%!isi?&a@ﬁtgygé%ﬁss I, seasonings, and oingr materals, Altgrnatively, It .

IS also possi at without preparing an enzyme préparation, ascorbic

ot36id ar.atelated compound thereof, TG, and AG are; sgparately.added ta .

the material surimi together with or separately from salt, seasonings, and

i rothergnaterials. Inthermethed for producing afish paste product:yare are
according to the invention, the proper amount of TG to be added is 40

diutsrter208sunits: pes kg ofxmaterial sarinii s Whemn dhe @mount s less ween
than 40 units, the addition is not sufficiently effective, while when the

pramountsis morecthan 200t units, this results imvariationsincqualigiduringthe
the production process. The TG activity unit is measured and defined

bagsing arnydrexamate seethdd:as follows I Thatlisyindadtis buffer having aear
pH of 6.0 at 37C, TG is allowed to act

the end).

Typical example of fish paste products produced taking
no such setting time are deep-fried fish paste cakes, imitation
crab, fish sausages, tube-shaped fish paste cakes, naruto, etc.
Further, hampen, datemaki fish-paste omelet, and fish balls
from fish meat are alsc included.

The material surimi herein means a ground paste of
seafood, which is used as a material for making a fish paste
product. Examples of fishes ordinarily used for the material
surimi include Alaska pollack, Golden threadfin bream, Atka
mackerel, lizard fish, shark, and sardine, but any kind of
seatood 1s usable.

In the method for producing a fish paste product
according to the invention, how to add ascorbic acid or a
related compound thereof, TG, and AG 1s not limited as long

as they are added to the material surimi prior to a heating

process such as deep frying, steaming, or the like, and the



in a reaction system having as the substrate

benzyloxycarbonyl-L-glutamylgl.ycine and hydroxylamine. In the

presence of trichloroacetic acid, the result ing hydroxamic acid is

converted to an iron complex. Next, the absorbance at 525 nm is

measured to calculate the amount of hydroxamic 9 acid from the

calibration curve. The amount of enzyme that produced 1 ptmol of

hydroxamic acid in 1 minute is defined as a TGase activity unit, i.e., one
O*—lﬁ%ﬁ(loé) {sée’ UPR-64:2747 1. 1 thé théthot 61 prodcifg aHshpasté 5
dprod% te agﬁgq:digc?l to the invention, the amount of ascorbic acid or a

POTated Compounid therest e G0t £.2'g hretetabl/ 0. 4G 1607 8, pér= 1

0Kg Oié‘laatgg%' surmi. W@eh%té‘]?ea’?og%%ésg‘%@% acidorarelated . n
compoun thereof IS fess than0.2 g, such an amount is Hot efféc Ve,

cohile an amaunt ofmore thap 1.2 g resultsin a lack of elasticity ok the -
texture. According to Surimi Technology, p. 291, published by Marcel

arldekker sInc. yihiel has,reported-effects af ascarbic,acid on swimiethe gueq
amount of ascorbic acid is 0.002 g to 0.03 g, preferably 0.002 g to 0.004

cogcper Mait of TG When the@meuntds less than- 0.4, desired frmnessiis«
not obtained, while when the amount is more than 3 g, elasticity imparted

selysTGiisgnot pereeived,;c tesulting-inza bard Aragilen eitbbes-dike textuie 19l so
the method for producing a fish paste product according to the invention,
pcthe goditiort béin asglucosidaser previdesstheafish pastenproduct withaer 1 on,
smooth texture, thereby providing an even higher-quality fish paste
asgroihee Fuftheror a related compound thereof, TG, and AG are
separately added to the material surimi together with or
separately from salt, seasonings, and other materials.

In the method for producing a fish paste product
according to the invention, the proper amount of TG to be added
is 40 units to 200 units per 1 kg of material swurimi. When
the amount 1s less than 40 units, the addition is not
sufficiently effective, while when the amount is more than 200
units, this results in wvariations in guality during the
production process. The TG activity unit is measured and
defined using a hydrcoxamate methed as follows. That is, in
a tris buffer having a pH of 6.0 at 37°C, TG is allowed to act
in a reacticon system having as the substrate
benzyleoxycarbonyl-L-glutamylglycine and hydroxylamine., In
the presence of trichlorcacetic acid, the resulting hydroxamic

acld is converted to an iron complex. Next, the absorbance

at 525 nm is measured to calculate the amount of hydroxamic



gelatinization of starch is accelerated, and, therefore, a larger amount of

starch material can be used. In such a case, the amount of AG is

preferably 500 to 50000 units, more 10 preferably 1000 to 12000 units,

per 1 kg of surimi. When the amount is less than 1000 units, the addition

is not sufficiently effective, while when the amount is more than 12000

units, this results in strange stickiness. The AG activity unit was

determined as follows. Specifically, 1 ml of 0.02 M acetic acid buffer (pH
2%5.6) Wwastadded toalhiPoft e alihsthyl-DgRicoERIE Bnd 0.5 M BIthe hat

enzyme solution was added thereto. The mixture was allowed to act at

PIFSE o160 Mittutes, farty tHe #iiBlifit 8Fénzyrie that produced Pgofned as

_ gl ,oélse@in 2.5 ml of;eacti_on,rgixtures was defined as | U (unitg To TG |

% and ascorbic acid ‘o a'relaled compduitd therédf are iided, f jI’e%lmpltfee

J]_A%Lglélkygéaﬂgn‘ts like dextrin, starch, and the like, alkali materials like
phosphates and the like, saccharides like glucose and the like,

oxidorgductase like -ascorbate oxidase,and the like, apyot igig;[gmb@@&%ct

a protein partial hydrolysate, an emulsifier, reducing agents

ac@dtathioper eysteine; andrthedike, and other feed additives,Thisrovides
an enzyme preparation for fish paste products in whose production the

reQnzysaticrgastion time is: Shokts Thezenzyme preparationAceprhing to , 4 o
the invention may be in the form of a liquid, a paste, granules, or a
topdwiler. dée proportiane of tie asedrhic adithena telated campaundcorbic
thereof, TO, and AG in the enzyme preparation
acid or a related compound thereof is less than 0.2 g, such
an amount 1s not effective, while an amount of more than 1.2
g results in a lack of elasticity of the texture. According
to Suriml Techneology, p. 291, published by Marcel Dekker, Tnc.,
which has reported effects of ascorbic acid on surimi, the
amount of ascorbic acid is 0.002 g to ¢.03 g, preferably 0.002
g to 0.004 g; per unit of TG. When the amount is less than
0.1 g, desired firmness is not obtained, while when the amount
is more than 3 g, elasticity imparted by TG is not perceived,
resulting in a hard, fragile, rubber-like texture.

In the wmethod for producing a fish paste product
according to the invention, the addition of an a-glucosidase
provides the fish paste product with a smooth texture, thereby
providing an even higher~gquality fish paste product. Further,
gelatinization of starch is accelerated, and, therefore, a

larger amount c¢f starch material can be used. In such a case,

the amount of AG is preferably 500 to 500CC units, more



according to the invention are each more than 0% and less than 11

100%. It is preferable that the amount of TG is 1 to 200 units, the amount

of ascorbic acid or a related compound thereof is 0.1 to 0.7 g of, and the

amount of AG is 100 to 10000 units of per 1 gram of a preparation. The

amount of ascorbic acid or a related compound thereof is preferably

0.002 to 0.03 g per 1 unit of TG. The amount of AG is preferably 10 to

200 U, more preferably 14 to 130 U, per 1 unit of TG. Best Mode for
pr@aﬁ?wﬁ@ Butthednbention Rereiater, Pre‘present frivetitionidil bdhen the

explained | Ln de'%l with reference to examples. However, the present

MRVEtOR isTiot ﬁ‘éld%gpe’r&l Example f‘@%‘@%ﬂ@ éﬁﬁﬂresdréﬁar‘étﬁﬂ% Ly
ﬁfrown in Tab dee§ d fish aste cakes of %Iggon shown %rg]
é]vxlere prepare e Hefow escr e me ﬁod s control, e

- dleepeiried fish eegtggceake (cntal saomple 1) yas pregar

%?th§% was
formulation shown in"Table 3 (non-cost-saving formulation hlgh the

deamepntf surimids, b6 larger é*péurfsh%@rmular'%ﬁ@rvrb '%Eabrea%@t ic

(cost-saving formulation) Further, as control, another deep-fried fish paste

acceke Was prepared:{cortral samples 2) aeearding @ the same formulation
as in Table 2, except for using no enzyme preparation. 12 Table 1:

o-rerenjation gf Erzyme PreparationsViaterials (weight, %)kG D% TG 3% was
TG 4% TG 7% TG 10% TG 13% Transglutaminase'Activa" TG 024 7 10
adB:d thereto. The mixture was allowed to act at 40°C for 60
minutes, and the amount of enzyme that produced 1 ug of glucose
in 2.5 ml of reaction mixtures was defined as 1 U (unit).
To TG and ascorbic aclid or a related compound therecof
are added, for example, AG, bulking agents like dextrin, starch,
and the like, alkalil materials like phosphates and the like,
_ saccharides like glucose and the like, oxidoreductase like
ascorbate oxidase and the like, a protein hydrolysate, a
protein partial hydrolysate, an emulsifier, reducing agents
like glutathione, cysteine, and the 1like, and other food
additives. This provides an enzyme preparation for fish paste
products in whose producticon the enzymatic reaction tTime is
shoré.
The enzyme preparaticn according to the invention may
be in the form of a liquid, a paste, granules, or a powder.
The proportions of the ascorbic acid or a related

compound therecf, TG, and AG In the enzyme preparation

according to the invention are each more than 0% and less than

11



(manufactured byAJINOMOTO, 1000U/g) a-Glucosidase
"Transglucosidase L" 0.5 0.5 0.5 0.5 0.5 0.5 (manufactured by AMANO
ENZYME, 550000 U/g) Sodium ascorbate (manufactured by WELCOM)
25 25 25 25 25 25 Dextrin 74.5 72.0 70.5 67.564.561.5 TG
activity/enzyme preparation 1 g (U/g) 0 20 39 70 100 123 AG
activity/enzyme preparation 1 g (U/g) 2549 2549 2549 2549 2549 2549 _

4 Table 2: Formulation of Deep-Fried Fish Paste Cake (Cost-Saving
Lisrmulation MatetRIsSProhortieh tehSuifiitiBmovht {g) LAldska pdlfacke 1 ts,
(2nd grade) 52.0% 100% 3120  Potato starch 8.0% 15% 480 Salt 1.1%
586 Bligdt 1. 796 396102 2Ajiflofitotd" (MISE) V306156 18 SERLiReC L 1s
reparation 0.190.0.2% 6.24 Ice water 36.9% 71% 2214 Total 100%

0 0% G000 Fable 335 1SN OF DeeB o AdH Fih PAbts G U0 uni s
-Cpst-5 ing-Formulation) Materials,Proportion to Surimi Amount (Q) .

° Aﬁé&a po%ﬁagé{ (2nd Earggee)pﬁ S}olf&)"% 53520 aggt%?ogsf)al#cﬁﬁ?ﬁo%%fo%%zld

o480 Salt11 1496066 Sugar.1 19021% 102 FAnpmote: (MSG) 0.3%,5

4% 18 Ice water 31.9% 399% 1914 Total 100.0% 638% 6000 13 First, -

pe3120 g.0f 8420 gref crushedsfiezen surmiaf 2Rd preferably 10 to 200

U, more preferably 14 to 130 U, per 1 unit of TG.

Best Mode for Carrying Cut the Invention
Hereinafter, the present invention will be explained in
detall with reference to examples. However, the present

invention is not limited thereto,.

Example 1

Using the enzyme preparations shown in Table 1,
deep-fried fish paste cakes of the formulation shown in Table
2 were prepared by the below-described method. As control,
a deep-fried fish paste cake {(control sample 1) was prepared
using the formulation shown in Table 3 (non-cost-saving
formulation), in which the amount of surimi is 5% larger than
in the formulation shown in Table 2 (cost-saving formulation) .
Further, as control, ancther deep-fried fish paste cake was
prepared (control sample Z} according toe the same formulation

as in Table 2, except for using no enzyme preparatiocn.

12



grade Alaska pollack was left to thaw at room temperature for 30 minutes.
The partially thawed surimi was finely cut with a Stephan cutter
(manufactured by STEPHAN, STEPHAN UM12) . The cut surimi was
stirred at low speed for 1 minute, and then at high speed for 2 minutes.
To the resulting powder-like surimi were added salt and half the amount
of ice water, and the mixture was stirred at low speed for 30 seconds.
When the mixture started getting uniform as a whole, the speed was
changed, and high-speed stirring was continued for 3 minutes.

o O B b 300l < o, and the mixture was stired a

low speed {39 egangs. When the migure stantgd getiing| unifesm as &w | 16 13%
ThgiRathe:sPeRd-Was changed, and| high-speed stirfing was performed.
(rﬂ'ala@alagggigpgmg@gG(ygg,%)stoppe:I.Wh@n the te?ruc .e.ratlﬁe. of the? surimit0 13

§ - »Surimi’in this state is calteg kneaded fishpaste
?ﬁ%ﬁir?g%ﬁ%%%ﬁ@&éﬁ%ﬁi Ig&&gt@}aed kr@@deo! ﬁlsrm‘pasté‘5other &fgﬁplier&é 0.5

SEEIEI WE? divided nto-500-g_portions; and—mixing was performed-with =

S _@mm%ﬂ@@) of ddi?ﬁg a prp{?gr qrinr’éSnarch 25 2 25
Dpréparation was added to the kneaded#iSh pagidother’irigrediénts nerihb 61.5
TQLI RAAMINSLI86IPE, [g Proportion of 0.<, Q6 b) refative tofhe™ oy 55
NGl s iseaalen | rilced and udéd 1d SR the Brfbots Fdof ngss | 2549

transglutaminase. The amount of sodium ascorbate in the preparation

was fixed at 25% (relative to surimi, 0.50). Further, a portion of the
Tane ddeurfigtfipast®erpréried Fish Paste Cake (Cost-Saving Formulation)

Materials Proportion to Surimi Amount {g)
Alaska pollack (2nd grade] 52.0% 100% 3129
Potato starch 8.0% 15% 480
Salt 1.1% 2% 66
Sugar 1.7% 3% 102
‘Ajincmoto” (MSG) 0.3% 1% 18
Enzyme preparation 0.1% 0.2% 6.24
lce water 36.9% /1% 2214
Total 100% 192% 6000
Table 3: Formulation of Deep-Fried Fish Paste Cake (Non-Cost-Saving Formulation)
Materials Proportion ta Surimi Amount {g)

Alaska poilack {2nd grade ) 57.0% 100% 342G
Potato starch 8.0% 100% 480
Salt 11% 14% 66
Sugar 1.7% 21% 102
“Ajinomoto” {MSG) 0.3% 4% 18
lce water 31.9% 359% 1914
Total 100.0% 638% 8000




ingridients nerimi was cut into an elliptical shape, and was deep fried in
soybean refined oil at 140C for 2 minutes and at 170C for 2 minutes.
About 80 g of the remaining kneaded fish paste other ingridients nerimi
was filled into a plast cup. Immediately after filling and 90 minutes after
filling (15C), the breaking strength was measured using a 25mm
spherical plunger. In order to determine the physical properties of the
deep-fried fish paste cake, the breaking strength was measured using a

5mm SpHetical plurfgér 8hd 48xtirelardlysértnantetitedidy’ BRE T 2nd

INSTRUMENTS, TA-XT2i). The diff in breaking strength bet
S kieh A T baSte'olHe ingHlionts nefith 0 MRUE-AREFia 805"

inutes was used as an.index for.changes in the physical properties of |
N RRGa fioh Bt e rEHeats Refi drig e proRudion® "

a RIOSSRS /- Qrealer difference was lakgh asadication-of a.dreaign change,,

in physical properties. When the change in physical properties has no

csignificant; difference from the confrol sample 1, sucha.change was; p oy 4+

considered acceptable (n = 3). The deep-fried fish paste cakes were
hispbjeptedtorsensory revaduation: Mithrespegt toi firmpessiand elagticity, ; m

the deep-fried fish paste cakes were rated from -2 to +2 in i5 increments
weafd) &ldaking:the standardfrecipesgroupas 0 (R h)tfrmness indigatesure

the hardness perceived at the beginning of chewing, and elasticity
wandisatesthe stresd (peregived aSoneldbntinues chewingiRegardingthéure

scores in evaluations other than the overall evaluation, 0.5 indicates
started getting uniform as a whole, the speed was changed, and
high-speed stirringwas continued for 3minutes. Subseguently,
“Ajinomoto” (MSG), sugar, potato starch, and remaining ice
water were added to the gstirred surimi, and the mixture was
stirred at low speed for 30 seconds. When the mixture started
getting uniform as a whole, the speed was changed, and
high-speed stirring was performed. The high-speed stirring
was stopped when the temperature of the surimi reached about
15 °C. The surimi in this state is called kneaded fish paste
other ingridients nerimi. The obtained kneaded fish paste
other ingridients nerimi was divided into 500-g porticns, and
mixing was performed with a spatula for 1 minute. In the case
of adding & preparation, each preparabtion was added to the
kneaded fish paste other ingridients nerimi ¢f the examined
recipe in a proportion of 0.2% (0.6 g) relative to the surimi,

and then mixed with a spatula for 1 minute. The preparation

shown in Table 3 was produced and used to study the effects
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perception of slight difference from the control sample 1, 1 indicates
perception of difference, 1.5 indicates perception of large difference, and
2 indicates perception of extremely large difference. In the overall
evaluation, with respect to the desired texture and functions, one with
optimal properties was evaluated as 0o, one with sufficient properties was
evaluated as o, one with not sufficient but acceptable properties was
evaluated as A, and one failing to achieve the desired properties was
©lovaltfatéd 285€ ThbIBsHRS Bf the' BRYSIBAI Btopérty MeRtand e 10

sensory evaluation are shown jin Table 4. As shown in Table 4, the

bhyitcal propertiés 6P Rnead&d fish paste otifer® ingfidicrts Tiehirfi in the 5% -

case of TG 4% were nearly.equal tc tEhe results from the control sample 1.
In the%éggcgs?%FTGa?‘V?Oa%%l % 163;), hheeva liEE theteof Wi e]ﬁ%tgge Ot}“er

lqsqryg(i%?&/ different from the result? from th(jl-fgnt{ol sample 1, but were

g nerimi w Cut Inro an e Cad e, and was
rger than in the case of the contro sample %n%ﬁcant differences

adieresanfimes Deueenheaalignndhe perfl-C G 32 and iE 20%.q
and the results from the control sample 1. ASNa in Table 4 represents
atséqd&wambét%%t%g mAXX Q009 X ¥ WEZY,GG &G G Sebaea
fish paste other ingridients nerimi was filled into a plast
cup. Immediately after filling and 90 minutes after filling
{15°C), the breaking strength was measured using a 25mm
spherical plunger. In order tc determine the physical
oroperties of the deep~fried fish paste cake, the breaking
strength was measured using a 5mm spherical plunger and a
texture analyzer (manufactured by EKO INSTRUMENTS, TA-XTZ21i).
The difference in breaking strength batween the kneaded fish
paste other ingridients nerimi in 0 minute and that in 90
minutes was used as an index for changes in the physical
properties of the kneaded fish.paéte other ingridients nerimi
during the production process. A greater difference was taken
as Indication of a greater change inphysical properties. When
the «change in physical properties has no significant
difference from the control sample 1, such a change was
considered acceptable (n = 3).

The deep~fried fish paste cakes were subjected to sensory

evaluation. With respect to firmness and elasticity, the

deep-fried fish paste cakes were rated from -2 to +2 1in



~)YCU.C'Nad.o.OW2"~-U1dQ QQQad TC'UOINO0O000 O
NOOOOORN2WNY>W N UONOONLnNOOOTtOtt) CC
OONcoW LN U--2200c mO UrO~UoQo~o~d-rnNor oN-
rmrmooOorn .

increments of 0.5, taking the standard recipe group as 0 (n
= b). Firmness indicates the hardness perceived at the
beginning of chewing, and elasticity indicates the stress
percelved as one continues chewing. Regarding the scores in
evaluationsg other than the cverall evaluation, 0.5 indicates
perception of slight difference from the control sample 1, 1
indicates perception of difference, 1.5 indicates perception
of large difference, and 2 indicates perception of extremely
large difference. In the cverall evaluation, with respect to
the desired texture and functions, one with optimal properties
was evaluated as oo, one with sufficient properties was
evaluated as o, one with not sufficient but acceptable
properties was evaluated as A, and cne failing to achieve the
desired properties was evaluated as .

The results of the physical property measurement and the
sensory evaluation are shown in Table 4., As shown in Table
4, the vphysical properties of kneaded fish paste other
ingridients nerimi in the case of TG 4% were nearly equal to
the results from the control sample 1. In the cases of TG 7%
and TG 103, the values thereof were not significantly different
from the results from the control sample 1, but were larger
than in the case of the control sample 1. Significant
differences were confirmed between the values in the cases of
TG 13% and TG 20% and the results from the control sample 1.

ASNa in Table 4 represents sodium ascorbate.

16
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~N~NNNINNCoOO0o0O0O0oOMO OONd-N--NH~UUCDH
I0- F- II- lI- H Meanwhile, in the cases of TG 2.5%, TG 4%, TG 7%, and
TG10%, the results show that they were as effective as or more effective
than the control sample 1 in terms of firmness, elasticity, dry texture, and
breaking strength. In the cases of TG 13% and TG 20%, although their
breaking strength was equal to or higher than that of the control sample
1, the results_ of sensory evaluation show that their elasticity was inferior
to that'6t & RoRfol SdmpiesL.crHis SoRfirm& that e dddition of 6.5'G of and
sodium ascorbate, 5098 U of AG, and 40 to 200 U of TG per 1 kg of

" fidtérial Siriti TELUIS MprovRE HRRKES P Slasticity while 25 or more

intaining the production suitability. This also confirms that in spite of
© ]?r%:e?é[dlu% i%éhi%gsu%rlnel p(r:c()jpnotrﬁgr? fr%/%mg‘l}% t6 5286, a°ddep-fribd fish™ €SS
e P2 t@i,&?%?,"v%%g:%@%ﬁ%‘? %'%é“ﬁ'}%%%@r?gé% l}?et?}é?:% Cas?no‘lﬂgtcases

reducing the surimi proportion can be produc xample 2 Using t

o £RZyme:preparations shown, in, Table 5,: degp-fried fish P%te?gfﬁkg,%@'%f&uai

prepared in the same manner as in Example 1, and were subjected to the
rphysical praperty, measurement and the sepsary eyajuation inthe same; ; +

manner as in Example 1. That is, the formulation for each deep-fried fish
o pasie cake isdhe sameaas yndable.2anddhe matgsials-: tv was inferior
to that of the control sample 1. This confirms that the
addition of 0.5 g of sodium ascorbate, 5088 U of AG, and 40
to 200 U of TG per 1 kg of material surimi results in improved
firmness and elasticity while maintaining the production
suitability. This also confirms that in spite of the reduction
in surimi proportion from 57% to 52%, a deep-fried fish paste

cake with firmness and elasticity comparable to the case of

not reduclng the surimi proportion can be produced.

Example 2

Using the enzyme preparations shown in Table 5,
deep-fried fish paste cakes were prepared in the same manner
as in Example 1, and were subjected to the physical property
measurement and the sensory evaluation in the same manner as
in Example 1. That is, the formulation for each deep-fried
fish paste cake 1ls the same as in Table 2, and the materials
as well as control samples are the same as in Example 1. The

amount of TG was 4.75% (86 U per kg of material surimi) so as

13



as well as control samples are the same as in Example 1. The amount of
TG was 4.75% (86 U per kg of material surimi) so as 18 to fall within the
optimal amount range shown in the Example 1. Table 5: Formulation of
Enzyme Preparation Materials (weight %) ASNA ASNa ASNa ASNa
ASNa ASNa ASNa ASNa 0% 10% 20% 30% 40% 60% 80% 100%
Transglutaminase 4.754.754.754.754.75 4.75 4.75 0 a-Glucosidase
0.50.50.50.50.50.50.50 Sodium ascorbate 0 10 20 30 40 60 80 100
“DERMN 94 F5184 757275 64 75 BA T BATF AT SO TH reSGitS b Re © -
physical property measurement and the sensory evaluation are shown in
Table 6. As shown in Table 6, regarding sodium ascorbate, in all the test

ﬁﬁ@?'?&*rﬁ%ﬁ&hﬁ@ﬁ%@ ﬁpgpggyapal properties of kneaded fish paste

other ingridients nerimi were smaller than in the case of the control

sample e] ttk)? caskSNaf ASNER209A\NSNa BDG, ASNAAQYA%d | ASNa | ASNa
ASNa609 the result8%f the Eéhsory28%aluatidth and #% phy$ical proderty, 100%

muaguam@ssonflrm that they were as effective agsor mpye effegtigel thadys

thgl&gnérol samplel I% e Ca otAbé\lﬁa UU/% 2§ per Kgoog rnate&igli
Hat

QUL heo-rocildte N SOANSOLV-Q\A Lalale

houo
QUIIIIII} y (J.ILIIUUHII (T TCOUlO Ul I.II.. ST ToUry-Cvara u.On tl |a'ranf e |e=|

Spfaaerse teength |\ were bath inférior to #Aase offthe conffol samfile|1, 80

ps@me improving effegtgsaveragopservedisHoweyer, in thescases Bf ASNas

80% and ASNa 100%, the products Tacked elasticity. Théy provided a
rubber-like, strange texture, showing small improving effects. ASNa in

ts sodium ascorbate.
TaMe? emeseq% CLIthe %ysgcalpromertyneasurementamathe

sensory evaluation are shown in Table €. As shown in Table
6, regarding sodium ascorbate, in all the test samples, the
changes 1n the physical properties of kneaded fish paste other
ingridients nerimi were smaller than in the case of the control
sample 1. In the cases of ASNa 20%, ASNa 30%, ASNa 40%, and
ASNa60%, the results of the sensory evaluation and the physical
property evaluation confirm that thev were as effective as or
more effective than the control sample 1. In the case of ASNa
10% (0.2 gper 1 kg of material surimi), although the results
.of the sensory evaluation thereof and their breaking strength
were both inferior to those of the control szample 1, some
improving effects were observed. However, in the cases of ASNa
80% and ASNa 100%, the products lacked elasticity. They
provided a rubber-like, strange texture, showing small

improving effects. ASNa in Table 6 represents sodium

ascorbate.
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OORNt#6((6(OtOCcOtRi-QF-cczZzzzzzz ca00O(CoCl)CO
Cl)Cl)co h0C)Q Q<Q Q Q This confirms that the addition of 86 U of
transglutaminase and 0.2 g to 1.2 g of sodium ascorbate per 1 kg of
material surimi results in a deep-fried fish paste cake with improved
firmness and elasticity, and also that in spite of the reduction in surimi
proportion from 57% to 520, a deep-fried fish paste cake with firmness
and elasticity comparable to the case of not reducing the surimi

proporioh® carrbE prddtited "ER&dmple$UsiAg e ERZyméE prepifatiods ©F
shown in Table 7, deep-fried fish paste cakes were prepared in the same
ARG BETH RGO T, And werb Subjectéd 10 i BhySicarpropery © Per
easurement (except for the measurement of changes in the physical
ok ot H eSS A TRGTERR enE A B AahEaRy e

wigvalyai %@%ﬁ%ﬁé@%ﬂ%ﬁaﬁ%&&a@%,1-a1;£21atai§swec¥9£@tﬂﬁtiggite

for each deep-fried fish paste cake is the same as Iin Table 2, and the

o fmatgHals agwelk as contral samples are the.same %%%Eéaf@p'@oll- Ihe

amount of TG was 4.00 (86 U per kg of material surimi) so as to fal

dawithim the:gptimallameypt range shown imthe: Example 1,.a0d theamaunt: v
of sodium ascorbate was 30% (0.6 g per kg of material surimi) so as to
cdalh within the-eptimal amount rfange shown: imthe-Example 2:22rcportion

can be produced.

Example 3

Using the enzyme preparations shown in Table 7,
deep-fried fish paste cakes were prepared in the same manner
as in Example 1, and were subjected to the physical property
measurement (except for the measurement of changes in the
physical prcocperties of kneaded fish paste other ingridients
nerimi) and the sensory evaluation in the same manner as in
Example 1. That is, the formulaticn for each deep-fried fish
paste cake is the same as in Table 2, and the materials as well
as control samples are the same as in Example 1. The amount
of TG was 4.0% (86 U per kg of material surimi) so as to fall
within the optimal amount range shown in the Example 1, and
the amount of sodium ascorbate was 30% (0.6 g per kg of material
surimi} so as to fall within the optimal amount range shown

in the Example 2.
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Table 7: Formulation of Enzyme Preparation Materials (weight %) AG
0.2% AG 0.5% AG 0.75% AG 1% Transglutaminase 4.75% 4.75% 4.75%
4.75% a-Glucosidase 0.20% 0.50% 0.75% 1.00% Sodium ascorbate
30.00% 30.00% 30.00% 30.00% Dextrin 65.05% 64.75% 64.5% 64.25%
TG activity/enzyme preparation 1 g (U/g) | 43 43 43 43 AG
activity/enzyme preparation 1 g (U/g) 900 2549 4294 5506 The results of

Q}e P g{eéyz urement and the sensory evaluation are
Bwih in & ééﬁﬁ?éoaf the sensory evaluation shows in Table

8, 1in thg&gggm{ﬁ% 0.25, AG 0.0; Mg 0.75 A@WS@G 10/%@51956}ry tex%q%

due to starch~was ametiorated-as compared-with the controt-sampte2
l@éﬂ‘#ﬂ%ﬁﬂﬁ 2 texture almost edual 1dte taxturb’afthe r‘nr‘m?)%qamnlpdflm/"

aHOWwewessdn the case of AG 1% (12022 U per W5k of nateﬁi%suraml) 1.00%

S@dm%é%b%%me |mprovmg effects wesgy, conflrrg@ o/odd stlcémb@ss WaSs o9

bugnuy perceived. Thisconfirms-that L% a unﬁ 86-U-of transgtutat inase;-
D "' of sodium-ascarbate, anc 1880%5 1101249 a- rlur‘gté Yse pp§4125ﬁ’

T@Bgooﬁtmtemabrspmamnagj(e@ -fried figh paste caki can |be provided with43

abmpRAye MNSsSRRY Siggficity. aggha. deterigggtion in texiiye (diynegs)s

0.y} \AL

dueto starch canmbesuppressed. 23 U0 Xao 00 oo oW

The results of the physical property measurement and the
senscry evaluation are shown in Table 3. As the results of
the sensory evaluation shows in Table 8, in the cases of AG
0.2%, AGG.b%, AGU.75%, and AG 1%, the dry texture due to starch
was ameliorated as compared with the control sample 2,
resulting in a texture almost egual to the texture of the
contrcl sample 1. However, 1n the case of AG 1% (11012 U per
1 kgofmaterial surimi), although some improving effects were
confirmed, odd stickiness was slightly perceived.

This confirms that by adding 86 U of transglutaminase,
0.6 gof sodium ascorbate, and 1800 to 11012 U of a—glucosidase
per 1 kg of material surimi, a deep—-fried fish paste cake can
be provided with improved firmness and elasticity, and a
detericration in texture (dryness) due to starch can be

suppressed.

23



dos N~~ONOO

P

0 Mons Apgdis | o 0 0 20} Z10k 90 98 %l OV
00 0 0 0 01 8858 50 98 %G/ 0 OV
00 0 0 520+ 86 8616 g0 98 %S0 OV
o ¢ 0 0 501 0084 90 98 %2 0 OV
% §0- 0 0 €0l 0 90 98 %0 OV
X §0- Z- Z- L 0 0 0 ¢ ofdwes joyuo)
0 0 0 0 00l 0 0 0 | sidweg osuo)
SolEnES o sseukig | Aposerg | ssouuny | o _Eoﬁ% Mmmmm%o (Mov | Blensy | (n)ol
[BIBA 8)sed ysl4 pau-daa(

uoileneA3 AMosueg

- jo ybusss Bupjesig

{WUNG 0) pappe Junculy

OOO W>UoW L,20W Cap) adChNYyONOOINOO oN=0O

alY UNiniOTizZL Q) OJUOO NC.m
OEV 0ILO-20

soXRD SISed Ysi] palid-desq 1o uonenjea] A0suas pue Juatweinses|y Auadoid [eoisAld 10 SYNsay 1g 9jgel




iaUmc>maOoN-oomoo Z(c)moc0O0O)COsSUOR ~fmomLO
OOO00C)OON" Co Ca~oocococococo 00000 (DQ. dcQE _
000'(0O0000 NQs d o N=NNQQEEN(Q 66 NNoOo OOpN
UJli, o

Industrial Applicability

According to the invention, even in the case of a
deep-fried fishpaste cake and 1ike fish paste products in whose
preduction the time for enzymatic reaction {setting time) is
short, changes in the physical properties of kneaded fish paste
cther ingridients nerimi during the production process can be
suppressed, while achieving firmness and elasticity and
suppressing a deterioration in texture (dryness) due to starch.
Therefore, the amount of material surimi can be reduced. This

thus is extremely useful in the food field.
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O009000Q (DCDO0CD Q QI Industrial Applicability According to
the invention, even in the case of a deep-fried fish paste cake and like
fish paste products in whose production the time for enzymatic reaction
(setting time) is short, changes in the physical properties of kneaded fish
paste other ingridients nerimi during the production process can be
suppressed, while achieving firmness and elasticity and suppressing a
deterioration in texture (dryness) due to starch. Therefore, the amount of
material surimi can be reduced. This® #ti% is extremely useful in the food
field. 25 Claims 1. A method for producing a fish paste product, wherein
ascorbic acid or a related compound thereof and a transglutaminase are

added. 2. A method according to Claim herein further an L
! a-glgco%leﬁé%ﬁs g‘aae&)ﬁf%%leﬁ%daac%%%ndo fo°Cfaint iooc?%%\?he"%‘lﬁr e
adhe amaunt of. the ascorbic acjd.or.a related compaund ‘t%%é‘?c%fé%o-zaﬁ%?d a

1.2 g per 1 kg of the material surimi, and the amount of

r dransglutaminaseds 40:10 200-unjts per 1 kg of the material surimi. 4. A
method according to Claim 2 or 3, wherein the amount of the

2 a-glucosidaseis 1000.40-420Q0 units perl kg of thematerial suiminer an

o-gluccsidase is added.

3. A methed acceording to Claim 1 or 2, wherein the amount of

the ascorbic acid or a related compound thereof is 0.2 to 1.2

g per 1 kg of the material surimi, and the amount of the

transglutaminase 1s 40 to Z00 units per 1 kg of the material

surimi.

4. A method according to Claim 2 or 3, wherein the amount of

thea-glucosidase 15 1000 to 12000 units per 1 kgof thematerial

surimi.

5. A method according to any one of Claim 1 to 4, wherein the

fish paste product is selected from the group consisting of

a deep-fried fish paste cake, imitation crab, a tubes-shaped

fish paste cake, and a fish sausage.

6. An enzyme preparation for producing a fish paste product,

containing ascorblc acid or & related compeound thereof and a

Lransglutaminase as active ingredients, wherein the amount of

the ascorbic acld or a related:compound thereof in the enzyme

preparation is 0.002 to 0.03 ¢ per 1 unit of the

transglutaminase in the enzyme preparation.
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7.

5. A method according to any one of Claim | to 4, wherein the fish paste
product is selected from the group consisting of a deep-fried fish paste
cake, imitation crab, a tube-shaped fish paste cake, and a fish sausage.

6. An enzyme preparation for producing a fish paste product, containing
ascorbic acid or a related compound thereof and a transglutaminase as
active ingredients, wherein the amount of the ascorbic acid or a related
compound thereof in the enzyme preparation is 0.002 to 0.03 g per 1 unit
of the transglutaminase in the enzyme preparation. 26 7. An enzyme
preparation according to claim 6, further containing as an active
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10 to 200 of the transglutaminase. 27

containing as an active ingredient an a-glucosidase, wherein

the amount of the «-glucosidase 1g 10 to 200 U par 1 unit of

the transglutaminase.
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