Specification METHOD FOR PRODUCTION OF PROCESSED
LIVESTOCK MEAT FOOD OR PROCESSED SEA FOOD, AND
ENZYME PREPARATION FOR IMPROVEMENT OF PROCESSED
LIVESTOCK MEAT FOOD OR PROCESSED SEA FOOD Technical Field
The present invention relates to a method of producing a processed meat
food or a processed fishery food by using a transglutaminase and an
enzyme having a saccharideéransfq;, acttiv.itg/ for converting an a-1,4 bond
in a sugar chainto an a-1,6 BRd, and arn lenl’zlyme preparation for

vePQdHYing 2 processed; meapfood or apr %Sseg\fﬁé‘fﬁﬁ?oﬁ AT FOOD OR

Background Art When a gelatinized starch is left at ordinary or low

prisAperatires i ishardened,due 1o sepatation.ghwater-Fhis: pheRomengn o

is referred to as starch retrogradation, and many researches have been

prvagde onrthe starchgetrogiagationdn general; the; starch; retrogragdation

can be prevented by maintaining at a temperature of 80C or higher, by
rapidly drying into a water content of 15% or less, or by maintaining
under an alkaline condition at a pH of 13 or more. Further, addition of a
Tesligai {sUcli'as gtucose, fructose, or a liquid sugar), a soy protein, a flour
gluten, a fatty acid ester, a polysaccharide (such as a yam or a konjac)
etc. tola starch=containingsfood hras:beern widely knowntascal methpdder c 1ng
preventing the retrogradation. A method containing addition
a processed meat food or a processed fishery food by using a
transglutaminase and an enzyme having a saccharide transfer
activity for converting an o-1,4 bond in a sugar chain to an

o~-1,0 bond, and an enzyme preparation for modifying a processed

meat food or a processed fishery food.

Background Art

When a gelatinized starch is left at ordinary or low
temperature, 1t is hardened due to separation of water. This
phenomenon is referred to as starch retrogradation, and many
researches have been made on the starch retrogradation. 1In
general, the starch retrogradation can be prevented by
maintaining at a temperature of 80°C or higher, by rapidly
drying into a water content of 15% or less, or by maintaining
under an alkaline condition at a pH of 13 or more. Further,
addition of a sugar (such as glucose, fructose, or a liguid
sugar), a soy protein, a flour gluten, a fatty acld ester, a

polysaccharide (such as a vyam or a konjac), etc. to a

—y



of a thickener, a surfactant, etc. is described in JP-A-59-2664. However,
the methods disadvantageously result in significant taste variation and
unstable effect, and thereby cannot be a satisfactory solution. Also
addition of an enzyme has been conventionally known as a method for
preventing the retrogradation. For example, a method for improving
cooked rice, which contains addition of an enzyme (such as an amylase,
s ta protease, wof ianlipase) o sadlthard cyelodextiia tg polished avhite rieeheod for
before cooking, is described in JP-A-58-86050. Further a method for
prgreventimgrite eetregradation 2which cortains iSpray additionnofgnaddition
agueous solution of a saccharification amylase (such as a (3-amylase or
° fazghitoaiiiase) © eodketFficd) is ddseribed df JPIAIBO 99358 - A-59-2664.
However, the methods, which contain addition of various kinds of enzyme
Hopaparationstd e s improie ricd qaaIRg tahvof @xHiblt & Fermk cant
effect at present. Use of a trans glutaminase has been known as a
“emethod %-aiFr%p%vﬁfﬁhé%mﬁPe?Sf & précessedeatfoddibr £3000 P& a
N roc%ssed fishegﬁfo?g éJP-A-01-010949, JP-A-02-255062, and
“A-2004:248661)" In a¢

n a&dition, use of an a-glucosidase has been known

04248661’ I 8iiton, use of an a-glucosidase has
00510960850) The moious o 3 GURIt tomaniame Hects, Hiever "

adesigning Of the feXIEQ o1t i ng the retrogradation. For example,

a method for improving cooked rice, which contains addition
of an enzyme {(such as an amylase, a probease, or a lipase),
salt, and cyclodextrin to polished white rice before cooking,
is described in JP-A-58-86050. Further a method for
preventing rice retrogradation, which contains spray addition
of an agueous solution ¢of a saccharification amylase (such as
a PB-amylase or a gluccamylase) to cooked rice, is described
in JP-A-60-199355, However, the meithods, which contain
acditlion of various kinds of enzyme preparations to rice to
improve rice quality, cannot exhibit a remarkable effect at
present.

Use of a transglutaminase has been known as a method for
improving the texture of a processed meat food or a processed
fishery food (JP-A-01-010949, JP-A-02-255062, and
JP—A—2004—248661}. In addition, use of an g-glucesidase has
been known as a method for improving the guality of a

starch-containing food (WO 2005/0926839), The methods can



is limited when the enzyme is used singly. For example, it is difficult to
improve the tenderness, moistness, and natural fibrousness of a fried
chicken in a well balanced manner when the enzyme is used singly. It
should be noted that a method, which uses a combination of the
transglutaminase and the a-glucosidase to improve physical properties,
has not been reported. Disclosure of the Invention An object of the
e Xprdgentimventiontis topréeidesa method or producing argfovessed prediure
. food or a processed fishery food with improved physical properties, taste
1 Sand Bigrédustiiéld - hdRart BRE/mE préatation for Ynodifyisig &xample, 1t
. processed meat food or a processed fishery food. Particularly, it is to
LS idvidée A rethiod f5t préduting With S iffpréved ield A5ocesséd hatr @ -
-.food or a procggsaed fisheéy Cf/(%od hat exhibits e ce(lllﬁni gluali jes (taste

baliefiBn ard Exibits e

S8nd Bﬁ?se’igésl properﬁé:sl)%mm‘eafé eeli} an{érat%epro C

reduced quality deterioration during the production proce nd the .
th qual apon aunng. DIOCERS & od,
Shf/asnléglm |stlr|§/uktj“|?)ﬁCEp"Focr(la%s.y As a resslji?tegf?n e%ﬂge r%sgari%, ?}%e & method

whil¥gNtarsnave found, that the abave ghject can be achieved by using 3 .

transglutaminase and an enzyme having a saccharide transfer activity for

o-$onyerting;an a-1,4 bond to an %Aﬁsqmin%ﬁot}g%qp%wdy&i%géamt been

processed meat food or a processed fishery
reported.

Disclosure of the Invention

An object of the present invention is to provide a method
for producing a processed meat food or a processed fishery food
with improved physical properties, taste and a product yvield,
and an enzyme preparation for modifyving a processed meat food
or a processed fishery food. Particularly, it is to provide
a method for producing with an improved yvield a processed meat
food or a processed fishery food that exhibits excellent
qualities {(taste and physical properties) immediately after
the production and exhibits reduced quaiity deterioration
during the production process and the physical distribution
process.

As aresuit of intense research, the invenftors have found
that the above object can be achieved by using a
transglutaminase and an enzyme having a saccharide transfer

activity for converting an o-1,4 bond to an o-1,8 bend in the



thereby accomplishing this invention. Thus, this invention is as described

below. (1) A method for producing a processed meat food or a processed

fishery food, characterized by using a transglutaminase and an enzyme

having a saccharide transfer activity for converting an a-1,4 bond in a

sugar chain to an a-1,6 bond. (2) A method for producing a processed

meat food or a processed fishery food, characterized by using an enzyme
PrASVIRG & S4CtRafde tanhsfer Refity for torverting an 2524 bofgsinafood,

sugar chain to an a-1,6 bond, a transglutaminase and a_starch. (3) A | _
thﬁifeg?r%’d Aoty f0°(1) Bri(2), WhErEin tHEEinzyme Shavinga Sateharidy” *°
aStrggsfg(:%té\gtyggﬁgonverting an a-1,4 bond in a sugar chain to an a-1,6

“pond is an a—glucosﬁ‘]aise. (4) A method according to (3), wherein the

a-glucosidase, s ysed n.an aroynt of 0.1 010,000 U per g of e meat

ingredient or ery ingrédient an sglutaminase is'used in an

pramountaf 0.00119100 U pey s g of themeat. ingredignt og the fishery ,

ingredient. (5) A method according to (4), wherein the a-glucosidase is

rysedin.anamoustof, 04 1,10,000.4kperl U.of the stiansglutaminase, {8Fc r

A method according to (4), wherein the a-glucosidase 4
activity for converting an o-1,4 bond in a sugar chain to an

o-1,6 bond.

(2) A method for prcducing a processed meat food or a
processed fishery food, characterizedbyusing an enzyme having
a saccharide transfer activity for converting an o-1,4 bond

in & sugar chain to an o-1,6 bond, a transglutaminase and a
starch.

{3) Amethod according to (1) or (2}, wherein the enzyme
having a saccharide transfer activity for converting an o-1,4
bond in a sugar chain tc an o-1,6 bond is an o-glucosidase,

(4) Amethod according to (3}, wherein the au~glucosidase
is used in an amount of 0.1 to 10,000 U per 1 g of the meat
ingredient or the fishery ingredient and the transglutaminase
is used in an amount of 0,001 to 100 U per 1 g of the meat
ingredient or the fishery ingredient.

(5} Amethod according to {(4), wherein the a~glucosidase
is used in an amount of 0.1 to 10,000 U per 1 U c¢f the

transglutaminase.

(6) Amethod accerding to (4}, wherein the a-glucosidase



is used in an amount of 3 to 3,000 U per 1 U of the transglutaminase. (7)
An enzyme preparation for modifying a processed meat food or a
processed fishery food, comprising an a-glucosidase and a
transglutaminase. (8) An enzyme preparation for modifying a processed
meat food or a processed fishery food, comprising an a-glucosidase, a
~ transglutaminase and a starch. (9) An enzyme preparation according to
15 (7Y 8F M), \Whetdin fePagiuchdidase isCusety ih’ah amotifitof 6. Tto 26, the
000 U per 1 U of the transglutaminase. (10) An enzyme preparation
tr%&@rﬁ}ﬁ@aﬁil@?&e@), wherein the a-glucosidase is used in an amount of

3to 3,000, U per 1 U of the transglutaminase. | cEpe.method for producin
2 prodeasi mUa 55 o BHOGUSsEh Tehary 160 SCQbrdiGiE ha 2S5 Miat

rolfyention, s Uansglutaminase a an.enzyme having a saccharide transfer,
' activiify foF’ converting an'a-1, 2%ond’to’an a°F, 6 bond are’ used: ‘For

anfxample, the.enzyme having a saccharide transfer activity for converting
an a-1,4 bond to an a-1,6 bond may be an a-glucosidase, a 1,4-a-glucan

branching enzyme, et & rbA=a-ghican G-3:Drglucasyltrans ferase, adddsmea ¢
preferably an a-glucosidase. The a-glucosidase preferably has a

rosacehaside- danster abilityde convertan ashd.bond {g an 1S bond, jand e,
such an a-glucosidase is referred to as a transglucosidase.
a transgilutaminase and a starch.

(9) An enzyme preparation according to (7) or (8),
wherein the d-glucoslidase i1s used in an amount of 0.1 to 1C, 000
Uper 1 U of the transglutaminase.

{10) An enzyme preparation according toe (7} or (8},
wherein the a-glucosidase is used in an amount of 3 to 3,000
Uper 1 U of the transglutaminase.

In the method for producing a processed meat food or
processed fishery food according to the invention, a
transglutaminase a an enzyme having a saccharide transfer
activity for convertinganoa-1,4 bond to ana-1,8 bond are used.
For example, the enzyme having a saccharide transfer activity
for converting an o-1,4 bond tc an o-1,6 bond may be an
a-glucosidase, a 1,4-g~glucan branching enzyme, or a
1,4-0-glucan 6-o-D-glucosyltransferase, and is preferably an
o-glucosidase. The a—glucosidase preferably has a saccharide
Lransfer ability to convert an o-1,4 bond to an a-1,6 bond,

and such an a-glucosidase is referred to as a transglucosidase,



5 Thus, a transglucosidase is an a-glucosidase enzyme having the

saccharide transfer ability. An a-glucosidase is an enzyme capable of

hydrolyzing an a-1,4-glucoside bond at a non-reducing terminal to

generate a-glucose. Though a glucoamylase is similar in interaction to the

a-glucosidase, the glucoamylase generates not a-glucose but a-glucose.

It is particularly important that the enzyme used in the invention has not
Thfly thé deesmppsition dehvity batalsodhe sacchatitle arshshe activitydorhe

converting an a-l, 4 bond to an a-l, 6 bond , thereby generating a

sapdhithtdsughr fronfa ghitose tin-the présehcs of andippfopriaten enzyme
receptor having a hydroxyl. group. Enzymes used in conventional physical

Cabh ]Z‘?ty ifﬁ%ro%wg%?elya %?égch 8@00%5&31@”3&%?&1&% noAd = et 2

noS@_CCh ride transfer enzymes. The enz m%under_the trade name qof h
TRANGGLUCOSIDASE "L AVIANG Sbid By AmANGERZYIRG Inc. 14 4R >
- ' avi e ride t r activity for converting an

O and o an T hoc vibloh 8 eludea i the 1he orcyere 23

tnihe,saccharide frapsfer activitfor copverting gn asl.4.hbeng 19 anasd b 1

bond according to the invention. A transglutaminase is an enzyme having
i sareactivity far- catalygingamacyhtsansfes reaetion: of asglutamine residuer i on

as a donor and a lysine residue as a receptor in a protein or a peptide,
haantornaybbvatknowe onerdesiveddroeca varl oyscorganism suehsasaharide

mammal, fish, or microorganism. The
transfer activity for converting an a-1,4 bond to ana-1, 8 bond ,
thereby generating a branched sugar from a glucose, in the
presence of an appropriate receptor having a hydroxyl group.
Enzymes used in conventional physical property improvers are
a starch decomposing enzymes and not a saccharide transfer
enzymes. The enzyme under the trade name of TRANSGLUCOSIDASE
L AMANO sold by Amano Enzyme Inc. 1s an a-glucosidase having
the saccharide transfer activity for converting an a-1,4 bond
to an o-1,6 kbond, which is included in the the enzyme having
the saccharide transfer activity for converting an o-1,4 bond
to an ¢-1,6 bond according to the invention.

A transglutaminase 1s an enzyme having an activity for
catalyzing an acyl transfer reaction ¢f a glutamine residue
as a donor and a lysine residue as a receptor in a protein or
apeptide, andmay be a known one derived froma various organism

such as a mammal, fish, or microorganism. - The

transglutaminase used in the invention may be any one as long



transglutaminase used in the invention may be any one as long 6 as it

has the activity, and the source of the enzyme is not limited. The

transglutaminase may be a genetically modified enzyme. Examples of

such enzymes include a microorganism-derived transglutaminase under

the trade name of ACTIVA TG sold by Ajinomoto Co., Inc. In the

invention, t{:j}g rocessed meat foods.include single piece meat products
4S5dich as frie éi\i% %r%s lc?f‘ﬁ’/c’keﬁnngijgﬁg%?s,Sﬁi]éd% iR cuth %a%%zﬁgl"ﬁs,lgnélm
1 eal paste.prodycts, suh, 85, sausages and ambyrger steaks, and ey oy
processed fishery foods include single piece (ﬁsﬁe%/ products such as

enfiegshrimps, and paste fishery produgts. guch as bolled fish cakes gpd

fish balls. The foodsfurther include frozen products thereof. The enzyme

i Pp@yng dhe sagchaside Jransieractiyity ok, conpverting ap a-1;4:bend.10.an ;e
a-1,6 bond and the transglutaminase may be added to and reacted with

o rtheomeat.orr fisheryfopd imany: step-in the produetion. In the case of
producing the paste fishery product, it is preferred that after a flesh is
mincehwithesattythetenzymes ateraddedsindhesstepr of mixing-theduisced; 1 e
flesh with another ingredient such as a starch (main mincing).

v iAlternatively, tivelenzypmes may bef interactediwitlk apartdfitheen nuggets,
ingredients. For example, the enzymes may be added to a marinade

Eriiquidders fied éhickearahd #is reacted with the Aieatingrédiens. Theh as

enzymes may .
sausages and hamburger steaks, and the processed fishery foods

193]

include single piece fishery products such as fried shrimps,
and paste fishery products such as boiled fish cakes and fish
balls. The foods further include frozen products thereof,
The enzyme having the saccharide transfer activity for
converting an o-1,4 bond to an o-1,6 bond and the
transglutaminase may be added to and reacted with the meat or
fishery food in any step in the production. In the case of
producing the paste fishery product, it ispreferred that after
a-flesh is minced with salt, the enzymes are added in the step
of mixing the minced flesh with another ingredient such as a
starch (main mincing). Alternatively, the enzymes may be
interacted with a part of the ingredients. For example, the
enzymes may be added to a marinade 1iquid,for a fried chicken
and thus reacted with the meat ingredient. The enzymes may
be used in combination with another enzyme or substance. The

meat or fishery ingredient may be derived fromany animal, fish,



be used in combination with another enzyme or substance. The meat or
fishery ingredient may be derived from any animal, fish, 7 or shellfish,
may be in any state (a raw, dried, or heated state), and quality. When a
transglutaminase and an enzyme having the saccharide transfer activity
for converting an a-1,4 bond to an a-1, 6 bond such as a a-glucosidase
are added to and reacted with the meat or fishery ingredient in the
OT g @uctiohsbf thie proedssed meaefodd arithe’ procéssbd fisHery foot sthete)
appropriate amount of the enzyme having the saccharide transfer activity
anfg g1 25 U-8r more, preferably 0.1 to 10,000 U, more preferably 0.5 to
1,000 U, further preferably 1 to 400 U, per 1 g of the meat or fishery
ingrediBRt* When-the e Befity R16wer tharf tHe’BSové faige  the
the processed meat or fishery food cannot exhibit a sufficiently improved
S2giaitrand QUAIities tasté and phigichP préperties) imhediaely anér tRE 0
productign and cannot exhibit a sufficiently reduced_quality deterigration
n(firihes ErE DHOa G Proeds A TS DifyEiea SR Rdoh prodegs: SaELeo

w1 When,iheenzymatiG é‘%%vété’ﬁisi@gﬁ?!%’etﬁ% Production.costis-100.0idbe 1.

relative to the effects, and thus such an amount is not practical. In terms
protibe enzymaticactivityof the enzyme, having thessagcharide, transfer 1 he

activity for converting an a-1, 4 bond to an a-1, 6 bond such as the
apaEtucosidaserbln(enzymeaityisrdefined agjathe saccharide transfer
activity is 0.013 U or more, preferably 0.1 to 10,000 U, more
preferably Q.B to 1,000 U, further preferakly 1 to 400 U, per
1 g of the meat or fishery ingredient. When the enzymatic
activity 1s lower than the above range, the processed meat or
fishery food cannot exhibit a sufficiently improved yield and
gqualities (taste and physical properties) immediately after
the production and cannot exhibit a sufficiently reduced
guality deterioration during the production procass and the
physical distribution process. When the enzymatic activity
1s too high, the producticon cost is too high relative to the
effects, and fhus such an amount is not practical. In CLerms
of the enzymatic activity of the enzyme having the saccharide
transfer activity for converting an o-1,4 bond to an o-1, 6 bond
such as the o-glucosidase, 1 U {(enzyme unit) is defined as an
amount of the enzyme that generates 1 pg of glucose at 40°C
Tor 60 minutes in 2.5 ml of the reaction liguid, which is

prepared by adding 1 ml of a 0.02-M acetic acid buffer (pH 5.0)



amount of the enzyme that generates 1 g of glucose at 40C for 60
minutes in 2.5 ml of the reaction liquid, which is prepared by adding 1 ml
of a 0.02-M acetic acid buffer (pH 5.0) 8 to 1 ml of a 1 mM
a-methyl-D-glucoside solution and by further adding 0.5 ml of an enzyme
solution thereto. When the enzyme having the saccharide transfer activity
for converting an a-1,4 bond to an a-1,6 bond such as the a-glucosidase

Loandithétrahsglitamirass are atlded toafd Featted with thé Heltof 1r ther
fishery ingredient in the production_of the. processed meat or fishery food,
adﬁéngppépogérigtg amotint of" t%rﬂt?an%%sru%ﬁ?n%s%eﬁg 050001 U or more,

preferably 0001 e'i‘?zdxﬂge%%rﬁﬂfﬁ%r%béyc%lé?&Q Qr&“ﬁ%hfér activity

preferably 0.1 to 3 er 1 g of the meat or |sﬁery Ingredient. When the

£ogNZYmalie actylly 1s loyer than, the aboye éazﬁ‘g&hti‘,‘?dorg%%%?egxﬁ%a%%r the

fishery food cannot exhibit a sufficiently improved yield and qualities

a-%«%%%@@@m}yéic%a@%rﬁss)ﬁm@sg@ﬁe&&ﬁ@%@@ productiony When, - 54
the enzymatic activity is too high, the production cost is too high relative

retorthedeffeets, ane thustsuch an amountiis setpractieal: L henenzymatiet ion
activity of the transglutaminase is calculated such that

o fhenzyloxycarbonyl-h<putaminylghycinerafd dwdraxydamine @re feacteshasint
substrates, an iron complex is formed using the generated hydroxamic
ofacidantherpresericardfrttickiorsaletit) atid! the abysorbance: 6kthediion 0.001
complex is measured at 525
to 100 U, more preferably 0.01 to 10 U, further preferably C.1
to 3 U, per 1 g of the meat or fishery ingredient. When the
enzymatic activity is lowexr than the above range, the processed
meat cr fishery food cannot exhibit a sufficiently improved
yvield and gualities {taste and physical properties)
immediately after the production. When the enzymaticactivity
is too high, the production cost is too high relative to the
effects, and thus such an amount 1s not practical. The
enzymaltlc activity of the transglutaminase is calculated such
that benzyvloxycarbonyl-L-glutaminvlglycine and hydroxylamine
are reacted as substrates, an iron complex is formed using the
generated hydroxamic acid in the presence of trichloroacetic
acid, the absorbance of the iron complex is measured at 525
nm, and the hydroxamlc acld content is measured by using a

calibration., 1 U {enzyme unit) is defined as an amount of the

enzyme that generates 1 umol of hydroxamic acid at 37°C for

-

1 minute at a oH of 6.0,



nm, and the hydroxamic acid content is measured by using a calibration.
1 U (enzyme unit) is defined as an amount of the enzyme that generates
1 mol of hydroxamic acid at 37C for 1 minute at a pH of 6.0. 9 When the
enzyme having the saccharide transfer activity for converting an a-1,4
bond to an a-1,6 bond such as the a-glucosidase, and the
transglutaminase are added to the meat or fishery food, in terms of the
amouht ratib betReer e " efzyies el derl; teditfumibet of tieact ivity
enzyme having the saccharide transfer activity for converting an a-1,4
fopor@TH @rsugad chain%o anfa-Po6 Bond isipteférdbly 04t 05'000 ks the
more preferably 1 to 5,000 U, further preferably 3 to 3,000 U, per 1 U of
- thefrasgitafinase. Wisert fid Grit Rimber RS Rot Wittt raryé, thareat

o YIS cannot exhibit asynergisic gffect The reaction fime ofeach, 1, o
enzyme is'not Timited'as I6fg " as the erizymé tan act Gpon the Subsirate

enfipedime, The, re%t(l,o“u@ﬁ;‘% mﬁéﬁn?@e%‘_’eé%sr‘c%jteoré%” e, AULILIS  he

preferably 5 minutes to 24 hours in practical use. The reaction

safemagratre s NOL bknited as,lgng asdhe %“5%9‘&%%%55%%“&%”&%@ in

at'the temperature. The reaction témperature is” pre fo' 80C in

a Bragticaluse nThus.a sglisfagtory, reactiop fime.can be achieved ina oo v,
common meat or fishery processing.

more preferabliy 1 to 5,000 U, further preferably 3 to 3,000

U, per 1 U of the transglutaminase. When the unilit nunmber is

not within the range, the enzymes cannot exhibilt a synergistic

effect.

The reaction time of gach enzyme is not limited as long
a3 the enzyme can act upon the substrate in the time. The
reaction time may be a very short or leng time, but it is
vreferably Sminutes to 24 hours inpractical use. The reaction
temperature is not limited as long as the enzyme can exhibit
. the activity at the temperature. The reaction temperature is
creferably 0°C to 80°C in practical use. Thus, a satisfactory
reaction time can be achieved in a common meat or fishery
processing.

The enzyme preparation for modifying the processed meat
or fishery food can be obtained by adding to an a-glucosidase
and a transglutaminase food additives and the like such as

bulking agents including starches, modified starches and

dextrin, seasonings  including meat extracts, proteins

10



The enzyme preparation for modifying the processed meat or fishery food
can be obtained by adding to an a-glucosidase and a transglutaminase
food additives and the like such as bulking agents including starches,
modified starches and dextrin, seasonings including meat extracts,
proteins 10 including vegetable proteins, glutens, egg whites, gelatins

. and caseins, hydrolyzed proteins, partially hydrolyzed proteins, ‘
InghitfsifictsY ERE1ARITS tnditiding titrate $alts RG  pSigphesphiats salig Lat ins
reductants including glutathione and cysteine, alginic acid, alkaline kansui
A0g0|UGBHE ‘dbiars, %(%Lﬁéﬁ%?ﬁlav&ﬁ%t:fdéh?s anddterd [ Tie enzfimelyzed

prg%e(garation of ghe.i?yention ma% be in the, form of a liquid, aste,gg%ﬁnule,

or powder THE Fatiio'SF ech eZye in‘the  SnAme preparation i§ frore 1

poﬁ?EH§§§E§U85%§§£§§?%%&HE@QStamgﬁ%{ﬁ§¥§§fgg§§%’ §§gge%nd

IS pre y 0.1to , more preferably 0 rther

cyReferably 3 1,3,000 U,.pgr 1é&.‘R%T%@“}%Q‘H&@i“Qé%?l%ﬁt@,mhb‘zﬁ%dfs,

in the invention may be derived from any plant, and examples thereo

acineludetapiocastarches wheal, starches, patate gtarches, sweefpotalo; e
starches, rice starches, glutinous rice starches, mung bean starches,

pr8agoe starghes rcamastarches: Waxy €0 starches; mndrmbgdures theregfii d,

The starch may be in any modified state, and may be a raw starch, a dry
pastaech, @ancacetyatedrstarchian ethetiiedatio of each enzyme in the
enzyme preparation 1s more than 0% and less than 100%, and the
amount of the o-glucosidase added is preferably 0.1 to 10,000
U, more preferably 1 to 5,000 U, further preferaply 3 to 3,000
U, per 1 U of the transglutaminase.

The starch used in the invention may be derived from any
plant, and examples thereof include tapioca starches, wheat
starches, potatc starches, sweet potato starches, rice
starches, glutinous rice starches, mung bean starches, sago
starches, corn starches, waxy corn starches, and mixtures
therectf. The starch may be 1n any modified state, and may be
a raw starch, a dry starch, an acetylated starch, an etherified
starch, a phosphate-crosslinked starch, an oxidized starch,
a gelatinized starch, etc. The starch may undergo a
combination of a plurality of modification processes, and may
comprise a mixture of these starches. The starch may be in
any form of a powder, paste, liquid, granule, etc. In the case

of producing a fried chicken, the waxvy corn starch has an effect
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starch, a phosphate-crosslinked starch, an oxidized starch, a gelatinized
starch, etc. The starch may undergo a combination of a plurality of
modification processes, and may comprise a mixture of these starches.

The starch may be in any form of a powder, paste, liquid, granule, etc. In
the case of producing a fried chicken, the waxy corn starch has an effect

11. of increasing the yield of the fried chicken and thereby is particularly

oL preterred SBfieh Descriptidhdfthe Drawingsdrig Sl fiwing the fesiie of L s

sen‘sorﬁ evaluation of tenderness, moistness, and natural fibrousness of

Pafriet ehitkeds FERBESH : Fig. 2 is showing the results of evaluation of

synergistic effects for improving the tenderness, moistness, and natural
fibrousness of fried chickens (Example 1). Fig. 3 is showing the results of

5e evaluation of hardness, elasticity, and flexibility of sausages
B
r?ﬁgrq%é%? %g%% isosﬁo%\%ﬁgﬁﬁﬂrea‘r’qejsﬁﬁé of evaluation of synergistic

effects far improving the-hardness, elasticly, andiexibily ofspusages . o:

(Example 3). Fig. 5 Is showing the results of sensory evaluation

cehaudness clasticity flexibility, and overall charactenistic, of-kailed fish rrjoq
cakes (Example 4). Best Mode for Carrying out the Invention
chickens {(Example 1).

Fig. 2 1s showing the results of evaluation of
synergistic effects for improving the tenderness, moistness,
and natural fibrousness of fried chickens (Example 1).

Fig. 3 is showing the results of sensory evaluation of
hardness, elasticity, and flexibility of sausages (Example 3).

Fig. 4 1is showing the results of evaluaticn of
synergistic effects for improving the hardness, elasticity,
and flexibility of sausages (Exanple 3).

Fig. 5 is showing the results of sensory evaluation of
hardness, elasticity, flexibility, and overall characteristic

of boiied fish cakes (Example 4.

Best Mode for Carrying Oubt the Invention
The present invention will be described more
specifically with reference to Examples below. It is to be

understood that the invention is not limited to Examples.

Example 1: Fried chicken
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The present invention will be described more specifically with reference to

Examples below. It is to be understood that the invention is not limited to

Examples. Example 1: Fried chicken 12 After removing skin and fat

portions, a chicken thigh meat (a domestic whole meat) was marinated

and tumbled at 5C for 2 hours in a marinade liquid of 120% to meat (20

parts of the liquid per 100 parts of the meat by weight) . The tumbling

was égrfied outusingrEtriple rotaRcmantifaefuréd dyTohmicHi IMFE&: Galah

Ltd. The composition of the marinade liquid is shown in Table 1. TRANS
reBLUCOBIFASE E (Manufadterdd by Amaac Enayme #ic, hereinafterat 5°C

referred to as TGL) and a transglutaminase fgr\f%ﬁ‘araﬂon ACTIVA TG

er

o fmanufatitred og Ajibitie To.. e Ihefeinafter refefi&d to 2"T&F efe®
used as.the enz s, and MATSUTANI MIJI (manufactured b .
SN Al ALY Co: 110 dhs Ul b e modfed SiFdhL 9

4 test samples, . including a.control sample added with no enzyme ichi
" Sarmole bed it ol 104 Sarmple SAbG0 ik T and

yrEomkination ;sample.added with TG-and TGL, were ysed InIS; 4 « 5 shown

experiment. In the combination sample, the amount of TGL péer 1. U of

in TG Was approximately: 1094 pAklier the tumbling. the-meatwas lefty rnzyme

overnight, cut into 25 g each, and coated with a potato starch powder.
Indhe cut meat wvasdfriedat I7blafar minutes angh30 ssecandsdn adfeyernase

HFT-18F (manufactured by Elko Sangyo) , and
preparvation ACTIVA TG (manufactured by Ajinomolto Co., Inc.,
hereinafter referred to as TG) were used as the enzymes, and
MATSUTANT MOMTJY (manufactured by Matsutani Chemical Industry
Co., Ltd.} was used as the modified starch. 4 test samples,
including a control sample addedwith no enzymes, a sample added
with only TG, a sample added with only TGL, and a combination
sample added with TG and TGL, were used in Lhis experiment.
In the combination sample, the amount of TGL per 1 U of TG was
approximately 100 U. After the tumbling, the meat was left
overnight, cut into 25 g each, and coated with a potato starch
powder. The cut meaf was fried at 175°C for 4 minutes and 30
seconds in a fryer HFT-18F (manufactured by Eiko Sangyo), and
then frozen at -40°C. The meat was thawed at the room
temperature and warmed up 1n a nicrowave range, and the product
was subjected to a sensory evaluation. In the sensory

evaluation, the tenderness, moistness, and natural

fibrousness were evaiuated by 3 panelists on a grade scale of
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then frozen at -40C. The meat was thawed at the room temperature and
warmed up in a microwave range, and the product was subjected to a
sensory evaluation. In the sensory evaluation, the tenderness, moistness,
and natural fibrousness were evaluated by 3 panelists on a grade scale of
13 -2 to 2, the control being 0. The results are shown in Fig. 1.
Furthermore, the theoretical. grades of the combination sample were

"2 chfeutatel based o the regiitsof the SAMpieSEddedt VithForiiy s aht théd -

sample added with only TGL. For example, when the sample added with .
L onV B 650 BRI (p5F T g GTIRE Cimba) bxHIbRET 3 (GnderhEes PRI Lon
and the sample added, with only 79.2 U of TGL ( % 19 %fhtgesrgggaﬁ)e adged

. it Aafd

sam WEre Eglctl S Opr {1 J[])
exhibited'a tenderness gradae 0 d1 the thedretical tenderriess gradé o

wifamaination sample added with hoth the epzymes,in the,same. amaunts ;.

was 0, the sum of the tenderness grades. The differences between thus

whealculated theoretical grades and dhe \measured grades are shownjn gy ¢
2. When the difference is zero, the combination sample is considered to

mehave anradditie; effect egrespendingde dhe thearetical grade; Wpee theded
difference is more than zero, the combination sample is considered to

wihavera synergisticieffect superioptorthe theoreticalgrade.Tablehibited a
Composition of marinade liquid Test sample
tenderness grade of 1, the theoretical tenderness grade of the
combination sample added with both the enzymes in the same
amounts was U, the sum of the tenderness grades. The
differences between thus calculated theoretical grades and the
measured grades are shown in Fig. 2. When the difference is
zaro, the combinatiocon sample is considered to have an additive
effect corresponding to the theoretical grade. When the
difference 1s more than zero, the combination sample is

considered to have & synergistic effect superior to the

theoretical grade.

Table 1: Composition of marinade liquid

Test sample
Control TG TGL Combination
Salt (%) 4 4 4 4
Water (%) 86 86 86 86
Modified starch (%) 10 10 10 10
TG (U per 1 g of meat) 0.82 0.82
TGL (U per 1 g cof meat) : 79.2 79.2

As shown in Fig. 1, TG acted to improve the natural
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Control TG TGL Combination Salt (%) 4 4 4 4 Water (1) 86 86 86 86
1Modified starch (9) 10 10 10 10 LTG (U per 1 g of meat) 0.82 0.82 TGL
(U per 1 g of meat) 79.2 79.2 As shown in Fig. 1, TG acted to improve the
natural 14 fibrousness but to deteriorate the tenderness and moistness,
and TGL acted to improve the tenderness and moistness but to
_ . deteriorate the natural fibrousness. When the enzymes were used in
£ L Eambination, the tdritéthiéss, istriess and MaiTar fibfodstesaweren 5 S/
[ %LoTved to give a preferable te;g[ure. Félrthermore,v?g shown in Fi%\; 2,
an&e synérgistic effectdRere ‘obstrved IH Al fhe R aliatidiitemE &t wast £
seSigrifisd that, when.a fried shigken, 3 single piece meat product (g meat,
product from one whole meat) , was produced by using not'a smg¥e

us&nzyme JGnor TGL but the combination of the enzymes. the resultant .,

fried chicken had an improved texture. Thus, the combination exhibite

£ 1 inessydiergistic gftects op the medificatign pithe texture.Jn gaditionthe,, o |
sample added with only TGL and the combination sample exhibited yields

rubigherthan-that of the qantrel.(ihys, it was confimaed thatithe rrects were
combination sample exhibited a yield improvement effect in addition to
obthersynergisticitexture improviag effecitens . It was clarified that,
when a fried chicken, a single piece meat product {a meat
preduct from one whole meat), was produced by using not a single
enzyme TG nor TGEL but the combination of the enzymes, the
resultant fried chicken had an improved texture. Thus, the
combination exhibited the synergistic effects on the
nodlification of the texture. In addition, the sample added
with only TGL and the combination sample exhibited yields
higher than that of the control. Thus, it was confirmed that

the combination sample exhibited a vield improvement effect

in addition to the synergistic texture improving effects.

mxample 2: Fried chicken

After removing skin and fat portions, a chicken thigh
meat (a domestic whole meat) was cut into 23 to 259 pieces.
An enzyme preparation containing an enzyme and a starch was
mixed with and dissolved in water to prepare a marinade liquid
having a composition shown in Table 2, and the cut meat was

marinated and vacuum-tumbled at 24 rpm at 5°C for 30 minutes
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Example 2: Fried chicken After removing skin and fat portions, a chicken

thigh meat (a domestic whole meat) was cut into 23 to 25¢g pieces. An

enzyme preparation containing an enzyme and a starch was mixed with

and dissolved in water to prepare a marinade liquid having a composition

shown in Table 2, and the cut meat was marinated and vacuum-tumbled

at 34 rpm at 5C for 30 minutes 15 in the marinade liquid for 150% water
1NaddifioR {50 pafts of the iHarfrated Higtid'pera00eparis-dfthe Méattgyrts of

weight) . The vacuum tumbling was carried out using a compact tumbler
Ehfharitaefied by FOhcREMPG "Gea Ttd. ranie 2. Eorhpositiin gf =) - The

marinade |i%lz.lid, sensory evaluatjon. result, and the yield of the samples

vagBhitiol (15°2) (3P4y'®y saft(1)8% 555 16 )0 60546708 0.090:88 ¢~

~0.117 Enzyme TGL (%) Q 0,0018.0.0009 0.0018 0.0024 0.0018
mdSFe%aa?gttFoyne\ﬁ[?E/o) . hi%%‘z%%sz 2%§£076 '2.8612 Water 95

9292929292 TG (U per 1 g of meat) 0 0.29 0.46 0.46 0.46 0.60 TGL

(Uperlgofmeat)04.72.24.716.24.7 Tenderness02121.50.75
Tagdrisoty Moisiness 0ib5 of 555475 evaluation Neigray evaluation
rasult, and the yield of the samples

Control (1) {(2) {3) {43 {5)
Salt (%) 5 5 5 5 5
Enzyme TG {%) 0 0.054 0.09 0.08 0.09 0.117
. TGL (%) o 0.0018 0.0009] 0.0018] 0.0024} 0.0018

preparation - :

MD (%} 01 2.94421 2.8081) 2.5082, 2.907e6| 2.8812
Water 85 82 9z 52 92
TG (U per 1 g of meat) 4] 0.29 0.46 0.46 0.4¢ 0.60
TGL (U per 1 g of meat) 0 4.7 2.2 4.7 6.2 4.7

Tenderness ¢ 2 1 2z 1.5 0.75
Sensory Moistness 0 1.5 1.5 1.5 1.5 1.75
evaluation Ngtural 0 1 5 . 15

fibrousness
Yield of Sample product 126 132 132 132 134 124

In the enzyme preparation, TGL and TG were used as the
enzymes, and a waxy corn starch MD (manufactured by Nihon
Shokuhin Kako Co., Ltd.) was used as the starch. After the
tumbling, the meat was left at 5°C for 30 minutes, coated with
a potato starch powder, fried at 175°C for 4 minutes and 30
seccnds in a fryer HET-18F (manufactured by Eiko Sangye), and
then frozen at -40°C. The meat was thawed at the room
temperature and warmed up in a2 microwave range, and the product
was subjected to a sensory evaluation. Iin the sensory
evaluation, the tenderness, moistness, and natural
fibrousness were evaluated by 3 panelists on a grade scale of

-2 to 2, the control being 0. Furthermere, the vield of each




fibrousness 0'1.51 1.5 2 Yield of sample product4 126 132 132 132 134
7..34 In the enzyme preparation, TGL and TG were used as the
enzymes, and a waxy corn starch MD (manufactured by Nihon Shokuhin
Kako Co., Ltd.) was used as the starch. After the tumbling, the meat was
left at 5C for 30 minutes, coated with a potato starch powder, fried at
175C for 4 minutes and 30 seconds in a fryer HrFT-18F (manufactured by
S 2Elko°Sahg o) and thentrdzen af¢40E - The meat Wasthalied aethe roduct
£foom._ temperatur and i/\larmed up in a microwave rap%e, and the prgduct .
“LWwas subjectedtd a%%ﬁs&rry}ge\;zﬂu ion- it the-séhsory evafudtion ]TP1 barts

oy!Gdemess, moisiness, andnalural, fibrousness were evaluatedby 3 .,
panél%ts oh a grade scale of -2 tojze,?h controfrbelng (o) t]rth‘er‘more,I}ﬁe 7

evxiﬁwa%fi%%c%émplsr%og%% (the.part by weight of the fried chicken .,

product after frying and cooling to' the room temperature per 100 parts by

snWeight of the-meag ingredient)was measured. The sensory; evaluation, ;e
results and the yield of each sample product are shown in Table 2. As

prefpow i bable-2,thy: using the enzyme preparatiopcontaining §iG, - t@L., the

and the waxy corn starch, the fried chicken can be produced with

frexcelent dextore and a highayieleh Example:3=Sausage Aftozen potka high
foreleg meat (from Denmark) was thawed,
vield.

Example 3: Sausage

A frozen pork foreleg meat (from Denmark) was thawed,
anda leanportionwasminced., Inaccordancewith acomposition
shown in Table 3, the salts (B in Table 3) andpart of the ¢crushed
ice were added to the minced meat, and the resultant was
subijected to cutting using a silent cutter MK13 (manufactured
by Muller). When the temperature of the mixture was increased
to 4°C, the seasonings (C in Table 3) and part of the crushead
ice were added thereto, and the resultant mixture was subjected
to cutting. The pork packfat was added Lo the mixture at €°C,
the proteins (A in Table 23), enzymes, and residual crushed ice
were added thereto at 10°C, and the resultant mixture was
subjected to cutting. 4 test samples, including a control
sample added with no enzymes, a sample added with only TG, a
sample added with only TGL, and a combination sample added with

TG and TGL, were used in this experiment. In the combination
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and a lean portion was minced. In accordance with a composition shown

in Table 3, the salts (B in Table 3) and part of the crushed ice were added

to the minced meat, and the resultant was subjected to cutting using a

silent cutter MK13 (manufactured by Muller) When the temperature of the

mixture was increased to 4C, the seasonings (C in Table 3) and part of

the crushed ice were added thereto, and the resultant mixture was
saBgdjBetetl fo 2liting T TRE pbrk baekfat wasabded toahe Miktire atBEn the

the proteins (A in Table 3) , enzymes, and residual crushed ice were
Leypged theréte at 10€,ahd tHé fevdlfant1hixaie Svas Subjebted toccutfing.ure

4 test samglgs, including a cantrol S?m le added with no enzymes, a

"eSaltipie added With Srily T&; & ‘Sarfiple HdUBd With'sriy TGE, ariti/a™ ©2529

1 SUTRiBn seple 2dded with TaaNd TG orewssd e oo Lo

experiment. € combination Sa € amount o L per

ThlGwas B00U. When éd*%ec temp %@; %eo%fggéﬂiié‘%%ﬂf’és 9};3{6?5%9&% from

12C, the mixture was degasse encl n a 210 mm-diameter

+ nEollagen casing , NIPRLGARING, (manufactured jay. Nippi Gollagen . 5. and

Industries, Ltd.). The resultant was left at the room temperature for 1 r

+ niramy thestart; of the. cutting, heated at 60 for 40 minutes,,and then o1 eq

wrapped in vacuum, boiled at 75C for 30 minutes, and cooled to 5C, to
toobtain a finglyminees sausage. dhe finely: minced- sausage was-stored at-e

5C for 2 weeks, and then boiled for 5 minutes and subjected to a sensory
saevalyatiomdndhe segsaery 5°C for 2 weeks, and then boiled for 5
minutes and subjected to a sensory evaluation. In the sensory
evaluation, the hardness, elasticity, and flexibility were
evaluated by 4 panelists on a grade scale of -2 to 2, the control
being 0. The results are shown in Fig. 3. Furthermore, the
theoretical grades of the combination sample were calculated
based on the results cf the sample added with only TG and the
sample added with only TGL. For example, when the sample added
with only 0.46 U of TG (per 1 g of the meat) exhibited an
elasticity grade of 1.17, the sample added with only 365.46
U of TGL (per 1 g c¢f the meat) exhibited an elasticity grade
of 0.67, and the combination sample was added with 0.23 U of
TG and 18Z.73 U of TGL {per 1 g of the meat}, corresponding
elasticity grades were calculated using 1.17x0.23/0.46=0.58
and 0.67x182.73/365.46=0.33. Thus, the theoretical

elasticity grade of the combination sample was the sum of the

corresponding elasticity grades, 0.58+0.33=0.91, The
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evaluation, the hardness, elasticity, and flexibility were evaluated by 4
panelists on a grade scale of -2 to 2, the control being 0. The results are
shown in Fig. 3. Furthermore, the theoretical grades of the combination
sample were calculated based on the results of the sample added with
only TG and the sample added with only TGL. For example, when the
~sample added with only 0.46 U of TG (per 1 g of the meat) exhibited an
digegticfy Grade b1'E a7, thE S&mpletadtietith onlE365a6 Wrafitalagperhe
| g of the meat) exhibited an elasticity grade of 0.67, and the combination
megFMplewas Addeditith 830 dfnTéléhd 182 780"0f TESL fger Ly P tive 15
meat%h(:f%rres ondinég elasticig/ grades were calculated ysin
X

o] 70 2310 Mo 58 AR TGTAID2 31365 462033, TRUG tie ieBral
o :93{City Srade ot fhe comhination sample was e sum oL he e o,

correspo m% ﬁgstlcui}%ra S, ces

a1 between thus; calgulated %Qﬁetiga{gtadfmnd&;ﬁb m@ﬁb%%g grades . ;g
, com

are shown in Fig. 4. When the difference is zero, the Ination sample
cotsLonsidered:to have an gdditive. effect.gorregpanding to,fhe thegretical +ne

grade. When the difference is more than zero, the combination sample is
r heensidered 1o hayga. synergistic effect superior to the theoretical grade.

As shown in Fig. 3, TG acted to improve the hardness and elasticity but

to deteriosatetheiftexibility, andTGlcaet@d-o improve the hardness and
elasticity but to deteriorate the flexibility, and TGL acted
to improve the elasticity and flexibility. When the enzymes
were used 1n combination, the hardness, elasticity, and
flexibility were improved to give a preferable texture.
Furthermore, as shown in Fig. 4, the synergistic effects were
chserved in the elasticity and flexibility evaluation., It was
clarified that, when a sausages kneaded with a starch, which
1s a meat paste product, was produced by using not a single
enzyme TG or TGL but the combination of the enzymes, the
resultant sausage had an improved texture. Thus, the

combination exhibited the synergistic effects on the

modlfication of the texture.



to improve the elasticity and flexibility. When the enzymes were used in
combination, the hardness, elasticity, and flexibility were improved to give
a preferable texture. Furthermore, as shown in Fig. 4, the synergistic
effects were observed in the elasticity and flexibility evaluation. It was
clarified that, when a sausage kneaded with a starch, which is a meat

gasteé)roduct, was produced by using not a single enzyme TG or TGL
TaBifthe ‘cdrBiRation ofthe®enzyiesa tife resultant sausage had an

mproved textire. Thus, the combipation exnibitethi1e SYRRygistic effetts
bn the modifithtion of the texture. [8-Fable 3. CamapoStion af Salisagenation

Bgredient Testrsampie Conirol G| TGE Combination Porkiforeleg meat

Y 7

Afihcet) (A) ¥4 424 1444 Pork:backfat {m¥inced)«@)2215 22.5°22\5 225 A

5By (T)-1.5.1.5.1.5:% 5 A Potato-starch GINREI(3)5
A Pgheto sharch GINEET D S Tl o i ale e oy o 8
A chgél-ﬁﬁg%ﬁﬂdﬂmvlgﬁr\uuwy A\SAA'J \\i}j : J-I_J- Ii) oAl \\?} i..IIJ.\. IA:JI. T
B Lsd1® Phospnate salt (o) U.oUie U U 7B Spdiunrasgorogle (0) U6
3 0:88:080.081B Sodium nitrite:(3) 0.02 ©.02[0.02 .02 C Granujated: . 3
B stiodarl )2k d1idded4 1.4 (%) 0.08 0.08 0.08 0.08
B |Sodium nitrite (%) 0.02 0.062 0.0z 0.02
C jGranulated sugar (%) 1.4 1.4 1.4 1.4
C I MAJINCMOTOY (%) 0.2 0.2 0.2 0.2
C |White pepper (%) 0.2 0.2 0.2 0.2
Crushed ice {%) 22.1 22.1 22.1 22,1
TG (U per 1 g of meat) - 0.4¢6 - 0.23
TGL (U per 1 g of meat) - 365.46 182.73

Example 4: Boiled fish cake

An alaska pollock was minced by a frozen cutter FZ
(manufactured by Shonan Sangvo Co., Ltd.) to obtain a frozen
minced flesh (second grade). 1000 g of the frozen minced flesh
was partially thawed and subjected to cutting for 3 minutes
using a Stephen cutter UMCS (manufactured by Stephen Food
Service). Then, 20 g of salt and 250 g of ice water were added
to theminced flesh, and the resultant mixture was stirreduntil
the temperature of the minced flesh reached 0°C. Thereto were
added 230 g of ice water, 200 ¢ of potato starch GINREI
(manufactured by Nihon Shokuhin Kako Co., Ltd.), 30 g of sugar,
5 g of sodium glutamate, and an enzyme, and the resultant
mixture was stirred until the temperature of the minced flesh
reached 15°C. 4 test samples, including a control sample added

with no enzymes, a sample added with only TG, a sample added
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C "AJINOMOTO" (3) 0.2 0.2 0.2 0.2 C White pepper (3) 0.20.20.20.2

Crushed ice (0) 22.1 22.1 22.1 22.1 TG (U per 1 g of meat) - 0.46 - 0.23

TGL (U per 1 g of meat) - - 365.46 182.73 Example 4: Boiled fish cake An

alaska Pollock was minced by a frozen cutter FZ (manufactured by

Shonan Sangyo Co., Ltd.) to obtain a frozen minced flesh (second grade)
1000 g of the frozen minced flesh was partially thawed and subjected to

W*%Uttﬂf&fér%ﬁ%mtﬁ@éj (i BPSte phef tatter OMES tmaHafactdredby were
Stephen Food Service) . Then 20 g of salt and 250 g of ice water were

b ?JdeEI fo'the MifEd HE&H “and thle FestIBRATRbGURWES stirtéd uﬂﬁll %hép G

t h df ched OC. Theret d
TR WAer 300 ?é%‘é%ei% hIGINRET a Fatinrbeby Nioh

Shokuhin Kak 5g.of I te
the 0 u m acﬁieﬁ ICCL) gl%fcsugath go SOI’C]!%”Ohe y&mgrature gf of

an en me and the resu1tan ixturé was stlrred u temp

théhﬁi%'%‘éld fleshyreached 15C. 4 Be%t@@gﬁéﬁ@%dﬂﬂg@oc%n%@l samele

added with no enzymes, a sample added with only TG, a sample added

t h20With. ARl EGkg and & sample added withbeth G ang;T Gl were used g

in this experiment. In the sample added with only TG, the amount of TG
tnpPefhgaf the minceddleshiwas O:115 Ui dn thesample added witvonly The

TGL, the amount of TGL per 1 g of

obtained paste was put in a 3-cn~diameter casing tube KUREHARON
CASING A08 (manufactured by Kureha Corporation), heated in hot
water having a temperature of 85°C for 20 minutes, and cooled
in ice water for 30 minutes, to obtain a boiled fish cake. The
obtained boiled fish cake was subjected to freszing and thawing
at the ordinary temperature repeatedly Three times, and then
subjected to a sensory evaluation. In the sensory evaluation,
the hardness, elasticity, fiexibility, and overall
characteristic were evaluated by 4 panelists on a grade scale
of -2 to 2, the control being 0. The results are shown in Fig.
5. FTurthermore, The Theoretical overall characteristic grade
of the sample added with the both were calculated based on the
results of the sample added with only TG and the sample added
with only TGL, and compared with the measured grade.

As shown in Fig. 5, TG acted to improve the hardness and
elasticity, and TGL acted to improve the elasticity and
flexibility. When the enzymes were used in combination, the

hardness, elasticity, and flexibillity were improvad in a well
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the minced flesh was 75 U. In the sample with both TG and TGL, the
amount of TG was 0.115 U, the amount of TGL was 75 U, and the
amount of TGL per 1 U of TG was approximately 650 U. The obtained
paste was put in a3-cm-diameter casing tube KUREHARON CASING
A08 (manufactured by Kureha Corporation) , heated in hot water having a
temperature of 85C for 20 minutes, and cooled in ice water for 30

ba pfiRGes, td'8biaira bofleddishtcakd. Thes Bbtaiied Boiled islt take Wakr e L 1
subjected to freezing and thawing at the ordinary temperature repeatedly

“hrae tinies hd (FeR "SibjectBd to'a B&fsdry vaitiation. iffeséndary Bty
luati he hard , elasticity, flexibility, | ch teristi
0. giahptn e aness sesicy frply s ours) caprerc, .,

ing. 0.. The results are s n in,Eig. 5. Furthermare, the theoretical
s B SR Sarible sdded G e BT ee e o7l
7 50@%%61&%@%;%@_ on the, fe§Hl£Sr%PIH&f‘eéa@“i)éesﬁid%%‘ﬁ"i@io{%T& andhe , |
sample added with only TGL, and compared with the measured grade. As

chshawndn-Fig: 5, TGacted:to improve the hardness;and.-elastigity, apderz1 1
TGL acted to improve the elasticity and flexibility. When the enzymes

chwese tsed i eempination, the, hardness.elasticityaapd dexikility were noth
improved in a well 21 balanced manner to give a high grade in the overall

t hehatacterstic evalaation-Since: thessample .added with eoly (& 1150k rall
TG (per 1 g of the minced flesh) exhibited an overall
characteristic grades corresponding to the additive effect.
However, the combination sample practically exhibited an
overall charecteristic grade of 1.8 correspconding to the
synerglstic effect superior to the additive effect. It was
clarified that, in the production of a boiled fish cake being
a paste fishery product kneaded with a starch, by using not
a single enzyme TG or TGL but the combination of the enzymes,
the resultant boiled fish cake had an improved texture. Thus,
the combination exhibited the synergistic effects on the
modification of the Lexture. In addition, 1t was confirmed
that the paste fishery product could maintain the preferable
texture even after the freezing and thawing, and thereby could

be high 1in refrigerated transportation resistance and

qualities.

Example 5: Hamburger steak

52 parts by weight of an enzyme preparation ACTIVA AG-J
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characteristic grade of 0.625, and the sample added with only 75 U of
TGL (per 1 g of the minced flesh) exhibited an overall characteristic grade
of 1, the theoretical overall characteristic grade of the combination
sample added with both the enzymes in the same amounts was 1 . 625,
the sum of the overall characteristic grades corresponding to the additive
effect. However, the combination sample practically exhibited an overall
| m@REratteristie Yyrade of - 8tore spondind fo- the Shérgistic Bfféot stperioi:d
to the additive effect. It was clarified that, in the production of a boiled fish
2 Yake Being & pastetishdry protiict kieabed RithSCstarch! by using ot % PY
%e e?zgme TG or TGL but t%e combination of the enzymes,

_ "
e ot B RSl & FrbYRE T r et 1R combiRAnBge

QO
ultan

hibi 1e synergistic effects on odification of the texture. In
= S iton, | Wit Conimea. that G pacs Feheny proMIEt o menii 2=

oning.preferable. texture eyen after the freezing and thawing, and thereby, . .

could be high in refrigerated transportation resistance and qualities.

Thgxﬁ\'}‘?ﬂl@_%MWQQE&@@%p§Q§Pya\@ei% OE@]D eNZYME v« o Carry
preparation ACTIVA AG-J 22 (manufactured by Ajinomoto Co., Inc.)

ou€offaining iz TiGL: and ra waxy eai starshomasaddegdte and-mixed x ture
with 8824 parts by weight of a ground beef and pork meat (containing
wa80Rmetkbeefat 180°C for 3 minutes by a hot plate. Then, the

mixture was turned, and the other surface was burned at 18%°C

for 3 minutes. The mixture was further heated at 180°C for 7

minutes under steam convection, to obtain a2 hamburger steak.
In this example, the amounts of TG and TGL added per 1 g of
the meat ingredient were 0.14 U and 1.0 U respectively.

A control hamburger steak was produced in the same manner
except for not adding the enzyme preparation.

The sample containing the enzymes had a moiSt.tend@r
texture and excellent Jjuliciness, while the control sanple
(containing no enzymes) was hard, dry, and poor in julciness.
Furthermore, the sample containing the enzymes had a cooking
vield {(the weight ratio of the burned and heated hamburger steak
to 100 parts by weight of the unburned and unheated hamburger
steak) of 80.1%, while the control sample had a cooking vield
of 74.4%,

Thus, the hamburger steak could be produced with

excellent texture and a high cooking vield by using TG, TGL,

23



meat and 50% of pork meat) and 1176 parts by weight of a chopped
onion, and the resulting mixture was formed into an oval shape. The
oval-shaped mixture was left at 5C for 24 hours to carry out the
enzymatic reactions, and then one surface of the mixture was burned at
180C for 3 minutes by a hot plate. Then, the mixture was turned, and the
other surface was burned at 180C for 3 minutes. The mixture was further
aNHedtel AIABOCfOFY Riidtes under steam convection, to obtain a
hamburger steak. In this example, the amounts of TG and TGL added per
1 g of the meat ingredient were 0.14 U and 1.0 U respectively. A control
hamggr T sé%ak was pr[l%gﬂuced in the same manner except for not

Exg%ll g the enz?f%%eprepafation. The sample containing the enzymes had

a mOiﬁ_t %@nteﬁ%"irﬁ ag}gl%cqggg JUﬁlg S%Mgéh\%ggn{rﬁgﬁ%@ﬁ)le&md a

(containing no enzymes) was hard, dry, and poor In juiciness.

raEugthermore, {hessample.contaiping.the gnzymes.hagd.a cogking, yiglg.(the . 4
weight ratio of the burned and heated hamburger steak to 100 parts by

onweight of the unbumed: and ynheated hamburgslasteak)-of §Q.1%, thile: rcq

the control. sample had a cooking yield of 74.4%. Thus, the hamburger
bysteakrcotid bemrodueed withdexcellent textu erand-ahigh caokingadeldo 1 e d

by using TG, TGL, 23 and the waxy corn starch. Example 6: Chopped
plbham of GREAT MINCE WMG-22 manufactured by Watanabe Foodmach
Co., Ltd. 110 parts by weight of a pickle having a composition
- shown in Table 4 was added tc 100 parts by weight of the minced
meat, and the resultant was tumbled at 5°C for 16 hours using
a triple tumbler manufactured by Tohnichi MFG. Co., Ltd. to
obtain a marinated meat. A milk protein SUPER-LACTO #1
{(manufacturedby Taiyo Kagaku Co., Ltd.) wasmixedwith 95 parts
by weight of the marinated meat, and the mixture was subjected
to cutting using a silent cutter MK-13 {manufactured by Muller)
to prepare a filler. To 1,200 g of the marinated meat and 700
g of the filler was added a dispersion of 36 g of ACTIVA AG
BALANCE-KEEP U {(manufactured by Ajinomoto Co., Inc.), which
1s an enzyme preparation containing TG and TGL, in 100 g of
a potato starch (GINREI manufactured by Nihon Shokuhin Xako
Co., Ltd.), and the resultant was mixed for 3 minutes using
a hobart mixer (KSMS manufactured by Kitchenaid, Inc.) In this
example, the amounts of TG and TGL added per 1 g of the meat

ingredient were 0.46 U and 1,083 U respectively. The obtained
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A frozen pork thigh meat from Canada was thawed, and a fat portion was
removed therefrom. The meat was tenderized on both sides once using a
tabletop tenderizer (manufactured by Tohnichi MFG. Co., Ltd.), and was
minced on a three-holed plate of GREAT MINCE WMG-22 manufactured
by Watanabe Foodmach Co., Ltd. 110 parts by weight of a pickle having
_a composition shown in Table 4 was added to 100 parts by weight of the
T inded i@t BNd the Testiltart e umbled A SE40r 16°Hours using 3™ ¢
triple tumbler manufactured hy Tohnichi MFG. Co., Ltd. to .ghtain a
e ARt R AR SUPERARCT O i fniuAtu ndd o Foure

to!dl gr}%/ag%l%u %:?@ Ltld)':% My Tg‘egevé"ct@'%E’nps"’}”%nbé’ ‘ﬁ’%‘gpteg e groc ror
marinated meat, and the mixture was su JECtEd O cutling using a silen

2 CUHMK-13, (manufactyreg by, Muller) to-prepare a filler. 79,1.200 9:0f . 5
the marinated meat and 700" g of the filler was added a dispersion of 36 ¢
ha®f AGTIVAAG BALANGEKERRHY manufacturedby-Ainanaoto-Cohe same
Inc.), which is an enzyme preparation containing TG and TGL, in "100 g

maoh arpatatoestarcho(GINRE | anarnufactured by Mihon Shekuhin Kaka .Co.,
Ltd.), and the resultant was mixed for 3 minutes using a hobart mixer
(KSM5 manufactured by Kitchenaid, Inc.) In this example, the amounts of
TG and TGL added per 1 g of the meat ingredient were 0.46 U and 1,083

Taylespactivelyp Thelobtained 24 mibxtere was out in a casing

B ERARON CASING 100-mmmmanufactu %%M@gm\,orporaﬂon),
IngFEat5Cor 2 hours rALio
Scy protein <NEW FUJIPRO 1700> 4
(Fuji ©il Co., Ltd.)
FEgg protein <Powder egg white> 4.5
Milk protein <SUPER~-LACTO #1>

, 3.5
{(Talyo Kagaku Co., Ltd.)
Salt <NAKURY M> 2.65
Phosphate salt <POLYGON C> 0.95
Sodium ascorbate {(food additive) 0.1
Sodium nitrite {food additiwve; 0.03
M3G 0.5
Starch syrup <AMAMEAL> 12
{Mitsubishi Shoji Foodtech Co., Ltd.)
Cochineal dye <SUNRED> 0.08
Control water 71.69

Fach chopped ham was cut into 1.2-mm-thick slices, and
subjected to a sensory evaluation. As a resulif, The sample
containing the enzyme preparation had a moister texture as
compared with the control sample. In addition, the sample
containing the enzyme preparation maintained the moister

texture even after stored for a week in the chilled state.

Industrial Applicability
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to carry out the enzymatic reactions, and heated at 80C for 2 hours (at a
center temperature of 72C) to produce a chopped ham. Further a control
chopped ham was produced in the same manner except for not adding
the enzyme preparation. Table 4: Composition of pickle Ingredient
Composition ratio Soy protein <NEW FUJIPRO 1700> (Fuiji Oil Co., Ltd.)

4 E tein <Powd hite> 4.5 Milk tein <SUPER-LACTQ #1>
(Taiy Rt o Py S oPa4t SRAKURUG NS 885 PHEsSRE SateS ©F

<POLY > Sodium ascorbate.(fogd additive), 0.1 Sadium nitrite
P S 005 Mo O b St oy SR RLS (FRUDIotE e ec
£n 2P0k Fogdiech;Co., Lid,) 12, Gochineal dye sSUNRED>.0,08; Coptrol

water 71.69 Each chopped ham was cut into 1.2-mm-thick slices, and

subjected to a sensory evaluation. As a result, the sample containing the

enzyme preparation had a moister texture as compared with the control
sample. In addition, the sample
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containing the enzyme preparation maintained the moister texture even
after stored for a week in the chilled state. Industrial Applicability 25
According to the present invention, the qualities of processed meat foods
or processed fishery foods can be improved, therefore it is remarkably
useful in the food field. 26 Claims 1. A method for producing a processed
meat food or a processed fishery food, characterized by using a

. La1ms . .
transglutaminase and an enzyme having a saccharide transfer activity for
converting an a-1,4 bond in a sugar chain to an a-1,6 bond. 2. A method
for producing a processed meat food or a processed fishery food,

characterized by:ysing-an enzymg haying, a sageharide frapsier aetivity

for converting an a-1,4 bond in a sugar chain to an a-1,6 bond, a

oriaasglutaminase gpgda starchy 3. A method accerdingitoclam 1982, &
wherein the enzyme having a saccharide transfer activity for converting

t ran agl,4thend isa sugar ehaiarte ana-1:6/bond is anma-glucosidaser 4nArer
method according to claim 3, wherein the a-glucosidase is used in an

acameunt,0fQ.4 ©ct0;00@ Lhpert gof the meatingredientguthe-fishery «o an
ingredient and the
«~1,6 bond.
2. A method for producing a processed meat food or a
processed fishery food, characterizedby using an enzyme having

a saccharide transfer activity for ceonverting an o-1,4 bond

in a sugar chain to an o-1,6 bond, a transglutaminase and a

starch.

3. Amethod according to claim 1 or 2, wherein the enzyme
having a saccharide transfer activity for converting an o-1,4
bond 1n a sugar chain to an o-1,6 bond is an a-glucosidase.

4. A method according to <claim 3, wherein the
a~glucosidase is used in an amount of 0.1 to 10,000 U per 1
g of the meat ingredient or the fishery ingredient and the
transglutaminase is used in an amount of 0.001 to 100 U per
1 g of the mealt ingredient or the fishery ingredient,

5. A method acceording to c¢laim 4, wherein the
o~glucosidase is used in an amount of 0.1 to 10,000 U per 1
U ¢f the transglutaminase,

6. A method according to c¢laim 4, wherein the

o-glucosidase is used 1n an amount of 3 to 3,000 U per 1 U of
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transglutaminase is used in an amount of 0.001 to 100 U per 1 g of the
meat ingredient or the fishery ingredient. 5. A method according to claim
4, wherein the a-glucosidase is used in an amount of 0.1 to 10,000 U per
1 U of the transglutaminase. 6. A method according to claim 4, wherein
the a-glucosidase is used in an amount of 3 to 3,000 U per 1 U of 27 the
transglu e..7. An enzyme preparation for modifying a processed
threnea %%88 o?%aﬁfb%gsssed fishery food, comprising an a-glucosidase and

a transgly (ggmlnase 8.An enzyme ?preg)aratlon 1 fog modlfyln A proces

enzymne %PF51 sse%Fmeat
meat food or a processed fis ery comprlsm anagl cosi ase a
trlgns Iutamlnase ang

foo

regaratlon acco fg 1 dase

claim 7°r'8,”wherein thé ‘a- glugoad%sé IS usg% i’ an amoufit of .
and050QQ- 44, per 1 4} gf thetransglutaminase. 10. An enzyme preparatlon

according to claim 7 or 8, wherein the a-glucosidase is used in an amount

of 3 tg 3,800=Hpgrd Prefthedransglutaminase: 28ing a processed meat
food or a processed fishery food, comprising an d-glucosidase,
a Lransglutaminase and a starch.

9. An enzyme preparation according to claim 7 or 8,

wherein the a-glucosidase is used in an amount of 0.1 to 10, 000

U per 1 U of the transglutaminase,
10. An enzyme preparation according to claim 7 or 8,

wherein the a-glucosidase 1s used in an amount of 3 to 3,000

Uper 1 U of the transglutaminase.
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