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 concerns about health, the popularity of fish paste products has been
increasing even in foreign countries including.Euroy -nations and the U.S. Together with the
influence of the increase in the oil price, the price of surimi, ich 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, making up for it by increasing the
amount of wateruhmthissapproagch cimerderstoreinforcesthie fismness andyelasticity;starch, vegetable
protein, albumen, alkali salt, and the like are used as auxiliary materials. However, with respect to the
setting time for allowing an ERzyr@iT Teactionrorfchemieakreactamtarageur in kneaded fish paste with
other ingridients nerimi, an enough setting time cannot be taken in the production of some fish paste
products, such as deep-fried fish paste cakes, requiring further reinforcement. In such a product,
starch, vegetable protein, and albumen are not so effective, whereas when alkali salt or the like is
added therétdhancamodbntthat will be effective, this adversely influences the flavor. It has been
reported that by using enzymes such as a transglutaminase and an ascorbateoxidase in combination
with alkali and auxilfar§ materHIs sefVifg: as the Substrate [Certalirdégrdesf firhfriessiant elasticity
can be imparted (Japanese Patent No. 3702709). However, in the actual production line, there is a
problem in that'thié Gl Hifferd betwedn Products oF the-itial 5K aRd oS i tredfaf flow. It is
believed to blg bae(;,:a sae_Lseucli'irgiolIJnsed %t he Ia%t IS peld {gn%(%r after kneaded till shaped and heated, and
the enzymatic reaction tius proceeds furthsr- resulting in Changes i the physical fropéftfes of
kneaded fish, ther ingridients nerimi. Further, e amount of enzyme added is so small
that it onlysr%é% ts?ng éqn%;%céétéb e cfr%%%nebi%gfﬁg p%%é@ggfg]rbperties of kneaded fish paste other
ingridients nerimi during the production, the effects in imparting firmness and elasticity are insufficient.
In particular, in the case of a deep-fried fish paste cake, because of the short time of transglutaminase
reaction, the amount. of transglutaminase has to be increased. As a result, the physical properties
change during the process of standing (while the kneaded fish paste other ingridients nerimi is allowed
to stand until the shaping/beating process duringithe preduction-process). - s tMeanwhile, Surimi
Technology, p. 291, published by Marcel Dekker Inc., describes that the addition of ascorbic acid to
surimi increases the gelwstrength carid:that the optimalamduntafascorhicacid addadis.2% relative
to surimi. However, as a result of investigation, the present inventors have confirmed that a product
having 0.2%«5ebibie acitl hifis artexture withinsofficiehtcelasticityl tthas alsosger eeported that when
natural calcium and sodium ascorbate are used to produce a tube-shaped fish paste cake, this results
in improviséd fifmAéssarnd 8lastieifr QPEALR275566). MrREEG! S nfsthod s8lvESthé problems
caused during the production process to some extent, it is still insufficient in terms of effectiveness in
imparting efaSteity, Gt redths th& Fubbiériie? Srange 1exurd arhig methdd is TR hdeuitable for
the applica%or}ko(ﬁﬁh plansﬁ products.f ‘h Far meat roductt? a technique using, a transglutaminase,
ascorbic acid, ahd Polymerized pioSphic acid has Been rapbited Idpaiese PateftNGS3049966).
However, r%gagduingmt_g\e use o;fl alsscorbzilcag%i]c_j fg&f@g past iprrloduc%s,sr}jo og;i al amqunt is defined,
and the effects achieved by the combined Use remain Undlear Iéurtﬁer; §'deschibs Eilr(fﬁfe Examples,
the proportion.of ransglutaminasegglative;to the. amount gf-ascarbic.aciglis 0.900025 19 0.00005 g per
unit of transglutaminase; this greatly differs from the range of the invention. Therefore, none of the
above techpiguestachieves-therprovision. of a fishpaste ﬁf@gu%&\é{iﬁ%@é,uf@%i%né@%%fﬁesired
firmness and elasticity while maintaining the production suitability. There thus is a demand for further
improvement: Summary-ofithe ventiens = s o adfirstaspect; there.is provided,amaethod for producing
a fish paste product, wherein ascorbic acid or a related compound thereof and a transglutaminase are
added. tln<a sacomd aspect; there isiprovided anenzynie, preparatien farnpraducing adish paste
product, containing ascorbic acid or a related compound thereof and a transglutaminase as active
ingredientst wheréincthecgmountof tee astorbictacid arta related compouhd ¢hereaftin the enzyme
preparation is 0.002 to 0.03 g per 1 unit of the transglutaminase in the enzyme preparation. Disclosure
of the Inveritichiimen An dbjett bf theliiventiod istiopréviie aamethod €or predusiag. afishypaste
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 also provides an enzyme preparation for producing a fish paste product. As a result
of extensive research, the present inventors found a method capable of suppressing variations in

product quality due to the difference in the production time and also of, even in a system using a
radiiced amoirint of cririmit nrovvidino



a fish paste product with firmness and elasticity. The method includes suitably combining a
transglutaminase with ascorbic acid or a related compound thereof, preferably together with an
a-glucosidase. The invention was thus accomplished. That is, the invention comprises the followings.
1. Amethod for producing a fish paste product, wherein ascorbic acid or a related compound thereof
and a transglutaminase are added. 2. A method according to the above Item 1, wherein further an
a-glucosidase is added. 3. A method according to the above Item 1 or 2, wherein the amount of

the ascorbig.aeid,or & related spmpound;thereot is.9.2 10 1,2,9 per 1 kg of the material surimi, and the
amount of the transgiutaminase is 40 to 200 units per | kg of the material surimi. 4. A method

according te the-abeve Kem 2:05:3: whereinsthe amount ehtheia-glucasidase s 1000:19-12000 units
per 1 kg of the material surimi. 5. A method according to any one of the above Items 1 to 4,
wherein theifish pastespraduct is selestad fromthe group-consisting ofa-degp-frigdfish,paste cake,
imitation crab, a tube-shaped fish paste cake, and a fish sausage. 6. An enzyme preparation for
producing asfish-paste proeuct; contaifing aseerbid acidher @ relatedtcdompatinds thesedfiand a
transglutaminase as active ingredients, wherein the amount of the ascorbic acid or a related
compound thefest thélerizyme prépatationis 0.00240 0.93 gyperd aait of thedransglutaminase in
the enzyme preparation. 7. An enzyme preparation according to the above ltem 6, further
containing as'an Aetive fridreaiert AR H-glucosidase]! ihBrehi tietamblumt ofthe’ a%jiicos! @ase is 10 to
200 U per 1unit of the transglutaminase. As transglutaminases, those derived from mammals (see
JP-B-1-503825 thode detived fromeisres (S&d Japanest Codisty b FisRarey StieAde Hdisei 3 (1991)
Autumnal Csoﬁ%rgcr)\ce E’goc:]eekdin%sf p. 180), those derived from plants, those derived

fromemicrodrganistis (S6e JPIA-1072PE Ip-AFEF5876)" those Protited 1 géhe! redoMbination

(see Jp A-1:300899) and so forth aue know. The finsglutaminase (herginafter sometimes referred
to as TG) used in'the invention may be one defived from any source. An example thereof is a
transglutaminase derived. from.micr isms, which | nercial llable from AJINOMOTO
Co., Inc under the t?a%gﬁﬁmgﬁgiggﬁ?gf e %@s@éﬁé{%gﬁ (?r%zr%é\{l[gétgd %éw%poal%ld%lhereof used
in the inventionmay be ascarbic acidi sedium-asearbateaseorhic acid 2-glucosids, ascorbyl
palmitate, ascorbyl stearate, or the like. Any of these maybe used as long as it is food grade. Sodium
ascorbate is themnost-preferable in termsnof tastesete. ser¥hea-glucosidase; (hareinafter sometimes
referred to as AG) used in the invention is an enzyme that hydrolyzes non-reducing terminal
a-1,4-glucoskdic: kinkageésdo peaduce d-glucose sanch preferably has saacharige transier-activity to
convert an a-1,4-linkage to an a-1,6 linkage.Such an a-glucosidase is called transglucosidase.That is,
transglucosidasesis apca-glacesidast enzyind with Sacchalde ¢rapsier activityh Slugoamylases react in
a similar way to a-glucosidases; however, the resulting glucose is not a-glucose but n-glucose.
Further, it i$ parietilatinportant for & ehzyme Usetlin the inverition &:have Hot bARekydrolysis
activity but also saccharide transfer activity so that in the presence of a hydroxy-containing suitable
acceptor, the EH5the RORGES 8nH 1 Wiinkdye'in HludosetaPar att 6 finkage t&prdddte’a branched
saccharide.gAn example of the a-glucosidase used in the invention is an enzyme commercially

available fromCAMANG ENZ TNE Undfer fife 588 Hane Franshiicositiase (- Emandt
Examples of fi t ct in include bailed.fish paste cakes, deep-fried fish paste cakes,
tube-shapgésffis e%gitz&ég%%%, %n%i]t%t%)nggr%%,gﬁiqéégslﬁ%&pneagru o?%n}aer?gnelgén?%% v\éﬂéﬁe as

processed fapds proguced fram seaead kneaded fish past, other ygidients peri g neaded paste

of seafood) such as Chinese steamed dumplings. Among these, the invention is partlc%%?ly useful for

products produceddn a pragesswith nosetting ime, sThe, setting time. berein. means the fime for
intentional gelatinization of paste-like kneaded fish paste other ingridients nerim . When no setting
time is taken, an enzymaticheaction hasa targe jmpast.onribe;prodyet during the dransferand
accumulation of kneaded fish paste other ingridients nerimi in the production line. This results in a
problem in thatevesmwithin the: same lot, there-are difetences iaphysicabproperties;and guality
between products of the initial flow (products completed at the beginning) and those of a final flow
(products conpletett near the epdpperties of kneaded fish paste other

ingridients nerimi during the production, the effects in

imparting firmness and elasticity are insufficient, In



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 also 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 seafood is usable. In the
method for producing: a fish; paste preduct accauding to theinvention, how tg ;add ascarbic.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 heatinghprogesssuchas deep-Hying. steaming. = thedike; and the -oxder:of @ddition is not
limited either. For example, it is possible that an enzyme preparation containing ascorbic acid or a
related compounddhereaf and G arman enzyme preparatier: gontaining asearbigiacjd oma related
compound thereof, TG, and AG is prepared, and such an enzyme preparation is then added to the
material sutiny together witrberrseparatelyefrom saitySeasoningspand etirer nfaterials dalternatively, it
is also possible that without preparing an enzyme preparation, ascorbic acid or a related compound
thereof, TG, ahd NG &feesdparatetyiaddethtorthe heaterialesurimi sogethenwith oepseparately from salt,
seasonings, and other materials. In the method for producing a fish paste product according to the
invention, the pRIFET driotihe BETE! to- beAtRid RAAG NS B 200 UPits Fer . Ky of Rrtaterial surimi.
When the amount is less than 40 units, the addition is not sufficiently effective, while when the amount
is more thaR 2001mitsCthi§ FESRESA variations in quality during the production process. The TG

activity unit is measyred a déiefine using a hydroxamate method gs follows. That is, in a iris buffer
having a pH of 6.0 a efﬂf]ﬁll ¢ allowet fgb a‘(:%/f:nflé1 ?ea{g)c?i%h s%ter%%?dvin@ Lihg'stbstrate

benzyloxyo@jg)ngh-LT%l%gg}ylgggine d5g¥qrgé¥la%ine[. I‘[;\Ttge P ﬁetgl%enofo t£icgls_9roa eltcc arid, the
resulting hydroxamic acid is converted to an iron complex. Next, the absorbarnce at 525 nim is

measured REARK'E 1S AT QURL ARG L Tam he calbalion.cupe N mpunt of

enzyme that produced 1 waol of hydroxamic acid in 1 min asa activity unit, i.e.,
one unit (1 bhdses-IR-A-64-27471): ac il theymethod:fos praducing.a fish paste prodygt according to
the invention, the amount of ascorbic acid or a related compound thereof is 0.2 g to 1.2 g, preferably
0.4 g to 0.8y perkgofmateralstkimiz ViTen the-amoyatet.ascarbic acid nf-arelated-compound thereof
is less than 0.2 g, such an amount is not effective, while an amount of more than 1.2 g results in a lack
of elasticityrof tlre textdrerAedording te Surimti:Technology; m29%, puhlished byMareehBekker, Inc.,
which has reported effects of ascorbic acid on surimi, the amount of ascorbic acid is 0.002 g to 0.03 g,
preferably G:002¢ 16 0004id, tpek wmit of TG.awher e amolny is less tham=0. & bs desirshfirmness is
not obtained, while when the amount is more than 3 g, elasticity imparted by TG is not perceived,
resulting in aatd Hrdgife: FtbBefike tdiddrel  Caln theniethod feripradaeiperafists paste product
according to the invention, the addition of an a-glucosidase provides the fish paste product with a
smooth textiifé thefelif Boviding antRenthighergdalty fist pastebrdduét: Farthes eldtinization of
starch is accelerated, and, thgrefgre, a Iar%er amount of starch material can be used. In such a case,

the amount ot AG'E preférably SOOTE 50000 Units, fiore preterdbly! 1000 o 12000°Ghits, per 1 kg of
surimi. Wheny unt js le 000, units, the addition is not sufficiently effective, while when
the amoun??s%%lqﬁar? 1%60 %?ﬁgfj}hfssorlquﬁ ts ﬁ?j gtrgjnrgee% gtlecrﬁlsne%%ﬁl?ﬁg A%”é%ﬁ\%ty%lr%t was

determinedas follows. Spcifically, 1ml £0.02.M aceic acid buffet (pH 50) wasadded to 1 mi of 1

mM a-methyl-D-glucoside, and 0.5 ml of the enzyme solution was added thereto. The mixture was

allowed to a6t atAQG for 60-minutescand;the amgunt.of enzyme that produced 4 1.tg pfiglucose in 2.5
ml of reaction mixtures was defined as 1 U (unit). To TG and ascorbic acid or a related compound
thereof are addedfasiexample,AGsbulking-agents like dextnin, stakchy and the like,alkali materials
like phosphates and the like, saccharides like glucose and the like, oxidoreductase like ascorbate
oxidase and ther bke, @ protein!hydegplysadte a protetnopattiabhhydretysate; @t eroulsifier, reducing agents
like glutathione, cysteine, and the like, and other food additives. This provides an enzyme preparation
for fish paste produttsrimahdser prdiduttonahesehzyiatic reaction timeris shart aThe:enzyme
preparation according to the invention may be in the form of a liquid, a paste, granules, or a powder.
The proporfiérséfthe ascoic atithorzorelated contbound thateof TGrand AGAA tHecenzyme
preparation according to the invention are each more than 0% and less than 100%. It is preferable
that the ambBRPSTTO is 1ABT0OEnits B5& Anddunt & 48E6rbic- acidurd relatedechinigodid 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
Carrying Out the Invention Hereinafter, the present invention will be explained in detail 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 seffpleUFvaprepafsPusing thedofnulaidn she®i infabie 3 AsREsSESavingFormulation),

in which the.amaunt of syrmi is5% dargaethan i hefeemulatien showniin Iable 2 (gostzaving
formulation). Further, as control, another deep-fried fish paste cake was prepared (control sample 2)
accordinG BFhe S R mtRIidATAS YR ThBFe 2, exESFtBREsIng fo ¢RgFinelstdpdrationeTable 1:

FormulatigpgfEnzyme PrepagatiopMatesials dweight % TO0%FQ 2% TG 494 10,2% IQ 10% TO
13% Transglutaminase "Activa" TO (manufactured by AJINOMOTO, 1000U/§) 02471013
a-GlucosfdiRe 2MEREGIURsidREE R RAfanafadtiretPoy IIARREF ENZY ME; 8868660 9/gP6%5 0.5 0.5 0.5

0.5 unit of transglutaminase; this greatly differs from the
range of the invention. Thereforé, none of the above
technigques achieves the provision of a fish paste product
with a sufficient level of desired firmness and elasticity
while maintaining the production suitability. There thus
is a demand for further improvement.

Summary of the Invention

In a first aspect, there is provided a method for
producing a fish paste product, wherein ascorbic acid or a
related compound thereof and a transglutaminase are added.

In a second aspect, there 1is provided an enzyme
preparation for producing a f£ish 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 reilated compound thereof in the
enzyme preparation is 0.002 to 0.03 g per 1 unit of the

transglutaminase in the enzyme preparation.

Disclosure of the Invention

An object of the invention is to provide a method for
producing a fish paste preduct, capable o¢f suppresgsing
changes in the physical properties of kneaded £ish paste
other ingridients nerimi during the production process of a
fish paste product and alsc of, even when a reduced amount

of material surimi is used, providing a fish paste product



0.5 Sodium ascorbate (manufactured by WELCOM) 25 25 25 25 25 25 Dextrin 74.5 72.0 70.5 67.5

64.5 61.5 TO activity/enzyme preparation 1 g (U/g) 0 20 39 70 100 123 AG activity/enzyme
mepmaﬂ@ﬁqﬁjéﬂﬁyness and elasticity. The invention also provides

an enzyme preparation for producing a fish paste product.

As a result of extensive research, the present
inventors found a method capable of suppressing variations
in product guality due to the difference in the production
time and alsoc of, even in a system using a reduced amount

of surimi, providing

4a



2549 2549 2549 2549 2549 2549 Table 2: Formulation of Deep-Fried Fish Paste Cake (Cost-Saving
Formulation) Materials Proportion to Surimi Amount (g) Alaska pollack (2nd grade) 52.0% 100% 3120
Potato starch 8.0% 15% 480 Salt 1.1% 2%

a fish paste product with firmness and elasticity. The method
includes suitably combining a transglutaminase with ascorbic
acld or a related compound thereof, preferably together wiﬁh
an d-glucosidase. The invention was thus accomplished.

That is, the invention comprises the followings,

1. Amethod for producing a £ish paste product, wherein
ascorbic acid or a related compound thereof and a
transglutaminase are added.

2. A method according to the above Item 1, wherein
further an w-glucosidase is added.

3. A method according to the above Item 1 or 2, wherein
the amount 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 Z00 units per 1 kg of the
material surimi.

4. A methoed according to the above Ttem 2 or 3, wherein
the amount of the a-glucocsidase is 1000 to 12000 units per 1
kg of the material surimi.

5. A method acceording toc 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 a fish sausage.

6. An enzyme preparation for produc;ng a fish paste
preduct, containing ascorbic acid or a related compound

thereof and & transglutaminase as active ingredients, wherein



66 Sugar 1.7% 3% 102 "Ajinomoto” (MSG) 0.3% 1% 18 Enzyme preparation 0.1% 0.2% 6.24 Ice
water 36.9% 71% 2214 Total 100% 192% 6000 Table 3: Formulation of Deep-Fried Fish Paste Cake
(Non-Cost-Saving Formulation)

the amount of the ascorbic acid or a related compound thereof
in the enzyme preparation is 0.002 to 0.032 g per 1 unit of the
transglutaminase 1in the enzyme preparation.

7. An enzyme preparation according to the above Item
6, further containing as an active ingredientenlu—giucosidase,
wherein the amount of the a~glucosidase is 10 to 200 U per 1
unit of the transglutaminase.

As Ttransglutaminases, those derived from mammals (see
JP-B-1~50382}, those derived from fishes (see Japanese Society
of Fisheries Science, Helsel 3 (1881} Autumnal Conference,
Proceedings, p. 180), those derived from plants, §§9§§ derived
from microorganisms (see JP~A~1-27471, JP-A-11-75876), those
produced by gene recombination (see JP-A-1-300899), 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 microocrganisms, which is commercially available
from AJINOMOTO Co., Inc under the trade name “Activa” TG.

The ascorbilc acid or a related compound thereof used in
the invention may be ascorbic acid, sodium ascorbate, ascorbic
acid Z-glucoside, ascorbyl palmitate, ascorbyl stearate, or
the like., Any of these may be used as long as it is food grade.
Sodium ascorbate 1s the most preferable in terms of Laste, etc.

The a-glucosidase (hereinafter sometimes referred to as

AG) used in the Invention is an enzyme that hydrolyzes



Materials Proportion to Surimi Amount (g) Alaska pollack (2nd grade ) 57.0% 100% 3420 Potato starch
8.0% 14% 480 Salt 1.1% 2% 66 Sugar 1.7% 3% 102 "Ajinomoto" (MSG) 0.3% 1%

non-reducing terminal o-~1,4-glucosidic linkages to produce
' a-glucose, and preferably has saccharide transfer activity to
convert an o-1,4-linkage to an o~1,6 linkage. Such an
o-glucosidase 1s called transglucosidase. That 1is,
transglucosidase is an d-gluccsidase enzyme with saccharide
transfer activity. Glucoamylases react in a similar way to
a-glucosidases; however, the resulting glucose 1s not

a-glucose but PB-glucose. Further, it 1is particularly

important for an enzyme used in the invention to have not only
hydrolysis activity but also saccharide transfer activity so
that in the presence of a hydroxy-containing suitable acceptor,
the enzyme converts an o-1,4-linkage in glucose to an o-1,6
linkage to produce a branched saccharide. An example of the
o—glucosidase used In the invention is an enzyme commercially
available from AMANO ENZYME INC under the Lrade name
Transglucosidase L “Amano”,

Examples of fish paste products herein include beiled
fish paste cakes, deep-fried fish paste cakes, tube-shaped
fish paste cakes, imitation crab, fish sausages, naruteo, 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 intentlonal gelatinization of paste-like kneaded



18 Ice water 31.9% 56% 1914 Total 100.0% 175% 6000 First, 3120 g or 3420 g of crushed,
frozen surimi of 2nd 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
U1412). 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 highsspeed stirring wascoptinyed for;3 mipytes..Subsequently, ‘Alingmoto” (MSG),
sugar, potato starch, and remaining ice water were added to the stirred surimi, and the mixture was
stirred at lovespeed for 30 segends: Whenrdthemixiure starteggetting-unifarmias g whele - the speed
was changed, and high-speed stirring was performed. The high-speed stirring was stopped when the
temperatureof theysurinai reached @bowh &5 £: Jhesurimidn this state-isieallet kneasleghfish paste
other ingridients nerimi. The obtained kneaded fish paste other ingridients nerimi was divided into
500-g portiorns;and mixing was performed withca spatulafor: 1 sninutesln thendase of adding a
preparation, each preparation was added to the kneaded fish paste other ingridients nerimi of the
examined régipé irrd prosortiom ot0.2% (0/619) relativerto the sudmi ahd thertimixed witle a spatula for
1 minute. The preparation shown in Table 3 was produced and used to study the effects of the
transglutantihase e &mount of Sodiitht ascofiet® it thessre pairation was ifixed RE2B%(Felative to
surimi, 0.05%). Further, a portion of the kneaded fish paste other ingridients nerimi was cut into an
elliptical shBp& &id-fas deep fied i Sdybear t&fihedNISHUADE 16PPTiRGRS aRl af 270C for 2
minutes. About 80 g of 3he reme inin kneqd%q fisll pa te other%’r%gidjents nerimi was filled into a plast
cup. Immediatély' anérilling and 80 minutés after illln%of’iS%f breakingRi8nGth Va8 measured
using a 25r13 es%qle&bfgl plunger. In order to determine the physical properties of the deep-fried fish
paste cake, the breaking strength was measured using a 5mm spherical plunger and a texture

analyzer (manufactifed by EKQ INSTRUMENTS, TAXT2), The diference in breaking srength

between the kneaded fish paste other ingridients nerimi in 0 minute and that in 90 minutes was used

as an index,foehanges in the physical praperies.afdherkneaded fish-paste othet ingridients nerimi
during the production process. A greater difference was taken as indication of a greater change in
physical preperties: Wiepdhe ghapgecinghysicab properieshas no-sigaificant differenge from the
control sample 1, such a change was considered acceptable (n = 3). The deep-fried fish paste
cakes werersulijlected fossgnsory evaliation. Withrespectdodfitamess ancielasticity, the deep-fried
fish paste cakes were rated from -2 to +2 in increments of 0.5, taking the standard recipe group as 0
(n - 5). Firmess ihdichtessthe ardnessperceiveddtdhe beginning of chewing, and elasticity indicates
the stress perceived as one continues chewing. Regarding the scores in evaluations other than the
overall evaluation, §15sindieates ipekcepiivniof slight differewcefror thercomntebl sampte b1l indicates
perception of difference, 1.5 indicates perception of large difference, and 2 indicates perception of
extremely [8Fge’ diffErerite fi the overah évaltalicn Syttt respectT6 tHé dedirdd txtare&d functions,
one with optimﬁT ]Pr%perties was evalu Ed %Ff 0o, one with sufficient properties was evaluated as o,
‘sufficient b&txaaé%%?)?asblgé bEnies (AL BValuatdd HEEA, and dhetaifing td Achieve the

one with not's

desired properties.was eyaluated as X. The results of the lghsic | property measurement and the
sensory evgﬁgﬁgﬁ are %¥8w% % a%]fea 4?9&1513‘?1%}\5\/n i%%%jb%l 4€t¥ea gt % i t(%e?akneaded fish

e physitarproperties
paste other,igggdipgts nerimiindne cage of 15, 4% wete neatly gualia [he resulls frpm fre control
|

sample 1. In the cases of TG 7% and TO 10%, the values thereof were not significantly different from
the results frog¥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 TO 20 and the
results from the control sample.d+ ASNa in Fable 4Jeprasents sqdium agearbate,, Qvearalt Evaluation

according to the invention, how to add ascorbic acid or a
related compound therecf, TG, and AG is not limited as long
as Lhey are added to the material surimi prior to a heating

process such as deep frying, steaming, or the like, and the
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corder of addition is not limited either. For example, it is
prossible that an enzyme preparation containing ascorbic acid
or a related compound thereof and TG or an enzyme preparation
contalning ascorbic acid or a related compound thereof, TG,
and AG is prepared, and such an enzyme preparation is then added
to the material surimi together with or separately from salt,
seascnings, and other materials. Alternatively, it is also
possible that without preparing an enzyme preparation,
ascorpbic acid or a related compound thereof, TG, and AG are
separately added to the mabterial surimi together with or
separately from salf, 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 surimi. When
the amount 1s less than 40 units, the additlion is not
sufficiently effective, while when the amount is more than 200
units, this results 1in variabtions in guality during the
production process. The TG activity unit is measured and
defined using a hydroxamate method as follows. That 1s, in
a tris puffer having a pH of 6.0 at 37°C, TG is allowed to act
in a reaction system having as the substrate
benzyvloxvcarbonyl-L-glutamylglycine and hydroxylamine. In
the presence of trichloroacetic 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
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acid from the calibration curve. The amount of enzyme that
produced 1 pmol of hydroxamic acld in 1 minute is defined as
a TGase activity unit, i.e., one unit (1 1) (see
JP-A-64-27471) .

In the method for producing a fish paste product
acceording te the Invention, the amount of ascorbic acid or a
related compound thereof is 0.2 g to 1.2 g, preferably 0.4 g
to 0.8 g, per kgofmaterial surimi. When the amount of ascorbic
acid or a related compound therecf 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 Surimi Technology, p. 291, published by Marcel Dekker, Inc.,
which has reported effects of ascorbic acid on surimi, the
amount of ascerbic acid 1s 0.002 g to 0.03 g, preferably 0.002
g te 0,004 g, per unit of T&. When the amount 1s 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 method for producing a £fish paste product
according to the invention, the addition of an d~glucosidase
provides the fish paste product with a smooth texture, thereby
providing an even higher-guality fish paste product. Further,
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 teo 50000 units, more
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preferably 1000 tec 12000 units, per 1 kg of surimi. When the
amount 1s less than 1000 units, the addition isnot 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 5.0) was added to 1 ml of 1 mM
a-methyl-D-gluccoside, and 0.5 ml of the enzyme solution was
added 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 acid or a related compound thereof
are added, for example, AG, bulking agents like dextrin, starch,
and the like, alkali materials like phosphates and the iike,
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 like, and other food
additives. This provides an enzyme preparation for fish paste
products in whose productiocn the enzymatic reaction time is
short.

The enzyme preparation according to the invention may
be in the form of a liquid, a paste, granules, or a powder.

The proporticons of the ascorbic acid or a related
compound thereof, TG, and AG in the enzyme preparation

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

11
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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, nmore preferably 14 To 130 U, per 1 unit of TG.

Best Mode for Carrving Ouf the Invention
Hereinafter, the present invention will be explained in
detail with reference to examples. However, Uthe present

invention 1s 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 contrcl, another deep-fried fish paste cake was
prepared {control sample 2) according to the same formulation

as 1in Table Z, except for using no enzyme preparation.

12



968 Test Samples Control Sample 1 Control Sample 2 TO 0% TO 2% TO 4% TG 7% %Otel TG

13% TO 20%

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 of the control sample 1. This confirms that the
addition of 0.5 g of sodium ascorbate, 5098 U of AG, and 40 to 200 U of TG per 1 kg of material surimi
results in improved firmness and elasticity le maintaining the production suitability. This also confirms
that in spﬂé’abﬂetﬁeﬁrycmﬂamonqh%wm Fﬁn&mcﬂrmmn from 57% to 52%, a deep-fried fish paste cake with

firmness and claauuty compat abte-tothe-caseof notreducingthe-surim Pro ortion—carpe pluuuced
Example 2 Using REMBRMAEY Breparations sH&dkin T t#é 5, feth- 1r|g€1% gas¥icaledihare
prepared ﬁfﬂﬁ@@ﬁﬁéa?ﬁaﬁﬁﬁ@ﬂe% in Example 1, and wgere subtected tq the physical pggperty 44
measurermefnapeuEEbE ANNSIKY EdR08HEN in thelsame manner as in Example 1. [That is, the
formulatigrefobleceskagedshbersistsplaste cake is thg same as in Table 2, angthe materials gs well as
control sarfipAedagieed iy Adihe BEIIME aPII&I. The amaount of TIG was 4.75% (86 U per kg of material
surimi) so asdit Rwitbindhe:eptmalaraunt rangezshaown iy the Example bsTable % Formpsation of
Enzyme @&%Eatlon Materials (weight %) ASNA 0%,'5A\>Nai2’%)° . 475 " 645
TG activity/enzyme preparation 1 ¢ {U/g) 0 20 39 70 100
AG activity/enzyme preparation 1 g {Ui/g) 2549 2549 2549 2549 2549 2549
Table 2: Formulation of Deep-Fried Fish Paste Cake (Cost-Saving Formulation)
Materials Proportion to Surimi Ameunt {g)
Alaska pollack (2nd grade) 52.0% 100% 3120
Potato starch 8.0% 15% 480
Salt 1.1% 2% 66
Sugar 1.7% 3% 102
“Afinomoto” {MSG) 0.3% 1% 18
1 Enzyme preparation 0.1% 0.2% 8.24
lce water 36.9% 71% 2214
Total 100% 192% 6000
Table 3: Formutation of Deep-Fried Fish Paste Cake (Non-Cost-Saving Formulation)
Materials Proportion to Surimi Amaunt {g)
Alaska peliack (2nd grade ) 57.0% 100% 3420
Pofato starch 8.0% 14% 480
Salt 1% 2% 66
Sugar 1.7% 3% 102
“Ajinomota” (MSG) 0.3% 1% 18
lce water 31.9% 56% 1814
Total 100.0% 175% 6600

13



ASNa 20% ASNa 30% ASNa 40% ASNa 60% ASNa 80% ASNa 100% Transglutaminase 4.75 4.75
4.754.754.75 4.75 4.75 0 ! cx-Glucosidase 0.5 .

First, 3120 g or 3420 g of crushed, froren surimi of 2nd
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, STEPHEAN 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 3minutes. Subseguently,
“Ajinomoto” (MSG), sugar, potato starch, and remaining ice
water were added to the stirred 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 portions, and
mixing was performed with a spatula for 1 minute. In the case
of adding a preparation, each preparation was added to the
kneaded fish paste other ingridients nerimi of 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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of the transglutaminase. The amount of sodium ascorbate in
the preparation was fixed at 25% (relative to surimi, 0.05%).

Further, a portion of the kneaded fish paste other
ingridients nerimi was cut into an elliptical shape, and was
deep fried in soybean refined oil at 140°C for 2 minutes and
at 170°C 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
(15°C), the breaking strength was measured using a Z5mm
spherical plunger. In order to determine the physical
properties of the deep-fried fish paste cake, the breaking
strength was measured using a 5mm spherical plunger and a
texture analyzer (manufactured by EKC INSTRUMENTS, TA-XT2i).
The difference in breaking strength between 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 paste other ingridients nerimi
during the production process. E&greaterdifferencewastaken
as indication of a greater change in physical properties. When
the <change 1in physical properties has no significant
difference from the control sample 1, such a change was
considered acceptable (n = 3).

The deep~fried fishpaste cakes were subjected to sensory
evaluation. With respect to firmness and elasticity, the

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

15



14750 The results of the physical property measurement and the sensory evaluation are shown
in Table 6. As shown in Table 6, regarding sodium ascorbate, in all the test samples, the changes in
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 they were as effective as or
more effective than the control sample 1. In the case of ASNa 10% (0.2 g per 1 kg of material surimi),

although thefesults.of the sensory evalyation thereot and their 9@@15{5@ sfrength werg bath inferior to

those of the control sample 1, some improving effects were observed. However, in the cases ofASNa

80% and ASNa 100%5the.pregducts lackegrelasticity. They previded-arubberslike, strangetexture,
showing small improving effects. ASNa in Table 6 represents sodium ascorbate. Overall Evaluation

0 0000 pelpMning of chewing, and elasticity indicates the stress
perceived as one continues chewing. Regarding the scores in
evaluations cother than the overall 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. 1In the overall 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 one failing to achieve the
desired properties was evaluated as x.

The results of the physical property measurement and the
senscry evaluabtion are shown in Table 4. As shown in Table
4, the physical propverties of kneaded fish paste other
ingridients nerimi in the case of TG 4% were nearly equal to
the results from the contro! sample 1, In the cases of TG 7%
and TG 10%, the values thereof were not significantiydifferent
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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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 egual
to or higher than that of the control sample 1, the results
of sensory evaluation show that their elasticity was inferior
o that of the control sample 1. This confirms that the
addition of 0.5 g of scdium ascorbate, 5098 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
sultability. This alsoconfirms 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 reducing the surimi proportion can be produced.

Example 2

Using the enzyme preparations shown in Tabkle 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 tThe senscory evaluation in the same manner as
in Example 1. That is, the formulation 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 4.75% (86 U per kg of material surimi} so as

18
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to fall within the optimal amount range shown in the Exanple 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%

Transgiufaminase 4.75 475 475 4,75 475 475 4.75 0
o —Glucosidase 05 05 05 0.5 05 05 05 0
Sodium ascorhate ] 10 20 30 40 60 80 100
Dextrin 94.75 84.75 T475 64.75 54.75 34.75 14.75 0

The results of the physical property measurement and the
sensory evaluaticn are shown in Table 6. As shown in Table
6, regarding sodium ascorbate, in all the test samples, the
changes in 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 they were as effective as or
more effective than the control sample 1. In the case of ASNa
10% (O.ZIg per 1 kg of material surimi), although the results
of the sensory evaluation thereof and their breaking strength
were both inferlor to those of the control sample 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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98 98 r 99 1 99 99 0 Test Samples Control Sample 1 Control Sample 2 %0 eNSV %0t eNSV ASNa
20% %OE eNSV %0t eNSV %09 eNSV %08 eNSV %00t eNSV 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 surimifproportionm from57%6 tg 52%, a deepfried fiTh paste cake with firmness and
elasticity comparable to ghe \case of nat redugingithe surimiiproportion can be produced. Example 3
Using the enzyme pre};gatlorbs shown ig T%t!eg , deep-fried ﬂs.h paste cakes were prepared in the
same manner as in ERathple 1, and were jsubjected to the physical property measurement (except for
the measurement pf changes in the physical properties of kneaded fish paste other ingridients nerimi)
and the sensory evaluation jn the same manner as in Exapple 1. That is, the formulation for each
deep-fried fish paste cake is the same|as in Table 2 and@e,.;uzr aterials as well as control samples are
the same as in Examplg 1. Thejamount of TG was 4.09 @6 Y|per kg of material surimi) so as to fall
within the optimal amognt rangé shown in the Example 1§an& the amount of sodium ascorbate was
30% (0.6 g per kg of material surimi) so as to fall within tk@ ogt mal amount range shown in the
Example 2. E| 2|
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Table 7: Formulation of Enzyme Preparation Materialeight %) AG 0.2% AG 0.5% AG 0.75% AG 1%
Transglutaminase 4.75%14.75% 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%

This confirms that the addition of 86 U of
transglutaminase and 0.2 g tc 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 52%, a
deep-fried fish paste cake with firmness and elasticity
éomparable to the case of not reducing the surimi proportion

can be produced.

Example 3
Using the enzyme preparations shown 1in 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 properties of kneaded fish paste other ingridients
nerimi) and the sensory evaluation in the same manner as in
Example 1. That 1s, the formulation 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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64.25% TG activity/enzyme preparation 1 g (U/g) 43 43 43 43 AG activity/enzyme preparation 1 g

(U/g) 9002549 42945506

The results of the physical property measurement and the sensory

evaluation are shown in Table 8. As the results of the sensory evaluation shows in Table 8, in the
cases of AG 0.2%, AG 0.5%, AG 0.75%, and AG 1%, the dry texture due to starch was ameliorated as
compared with the control sample 2, resulting in a texture almost equal to the texture of the control
sample 1. However, in the case of AG 1% (11012 U per 1 kg of material surimi) , although some

improving effeldts/Werenclatidirafethzod Rtiekinass was slightly perceived.

This confirms

that by

U-of-a-glucosidase

nhess and

Evaluation

adding 86 U-of transglutaminase-0-6-g-of sodium-asecerpate;-and-1800-t0-1101
per 1 kg ofmaterial Katiias #amsehifried fish| padtdédke caﬁ%%rowdé@ Witieimprod@dirm
elasticity, andsasglgiesigeation in texture (dryness)ygyue ta stagghegan be sugpressed.s @yeral
V0000 o gyycosidase 0.20% 0.50% 0.76% 1.00%
Sodium ascorbate 30.00% 30.00% 30.00% 30.00%
Dexdrin 65.05% 64.75% 64.5% 64.25%
TG activity/enzyme preparation 1 g {Ufg) 43 43 £3 43
AG activity/enzyme preparation 1 g (Ulg) 800 2549 4294 5506

The results of the physical property measurement and the

senscry evaluation are shown in Table 8. As the results of

the senscory evaluation shows in Table 8, in the cases of AG

0.2%, AGOC.5%, AG0.75%, and AG 1%, the dry texture due to starch

was ameliorated as compared with the control sample 2,

resulting in a texture almost equal to the texture of the
control sample 1. However, in 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
and a

be provided with improved firmness and elasticity,

deterioration in ftexture (dryness) due to starch can be

suppressed.
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Industrial Applicability

According to the invention, even in the case of a
deep-fried fishpaste cake and like fish paste products inwhose
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 ancunt of material surimi can be reduced. This

thus is extremely useful in the food field.
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Claims

1. A methed 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 1, wherein further an
o-gluccosidase is added.

3. A method according to Claim 1 or 2, wharein 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 is 40 to 200 units per 1 kg of the material
surimi,

4. A method according to CTlaim 2 or 3, wherein the amouni of
the o—glucosidase 15 1000 to 12000 unitscer 1 kg of thematerial
surimi.

5. A method according to any cne 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 tube~shaped
fish paste cake, and a fish sausage.

6. An enzyme preparaticn 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 1is 0.002 teo 0.03 g per 1 unit of the

transglutaminase in the enzyme preparabtion.
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98 98 98 Control Sample I Control Sample 2 %0 DV AZ 0 DV AG 0.5% AG 075% %l. DV 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 thus is
extremely useful in the food field. 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 1, wherein further an a-glucosidase is added. 3. A method according to Claim 1 or
2, whereih the amoutoftie gscersic atithor axelkted tompoundehersof i§ 0.2ftu1t2gper 1 kg of the
material surimi, and the amount of the transglutaminase is 40 to 200 units ger 1 kg of the material

surimi. AAHBHOUUERR ARy BERTR 2 3P 3ERAEFM TRe BRToUHT OF s YludBSidisEis 1000 to

12000 unitspardokahef he material uiimhs daAdpethothaceasdngdorameene off{aims% to 4, wherein
the fish paste product is selected from the group consisting of a deep-fried fish paste cake, imitation

crab, a tibeEsHapEaTHEh T B8RE -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.
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7, An enzyme preparation according to claim 6, further containing as an active ingredient an
a-glucosidase, wherein the amount of the a-glucosidase is 10 to 200 U per 1 unit of the
transglutaminase. METHOD FOR PRODUCING FISH PASTE PRODUCT, AND ENZYME
PREPARATION FOR FISH PASTE PRODUCTS Abstract In the process of producing a fish paste
product, a difinite amount of a transglutaminase and ascorbic acid or a related compound thereof are
added to material surimi. Thus, changes in the physical properties of kneaded fish paste with other
ingridients nerimitaobesuppressed-during therprecess. obproducing afish pagtaproduct and a fish
paste product having a preferable firmness and elasticity can be obtained even in the case of reducing
the amount of material SUPROEARABIECHgUreR FISH PASTE PRODUCTS

Abhstract

in the process of producing a fish paste product, a
difinite amount cof a transglutaminase and ascorbic acid or a
related compound thereof are added to material surimi. Thus,
changes in the physical properties of kneaded fish paste with
other ingridients nerimi can be suppressed during the process
of producing a fish paste product and a fish paste product
having a éreferable firmness and elasticity can be cbtained

even in the case of reducing the amount of material surimi.

No suitable figure
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