[Designation of Document] Specification [Title of the
Invention|HEAT-STABILIZATION OF FOOD ANTIOXIDANT [Technical
Field] [0001] The present invention relates to thermostabiliza ion of a
retrogradation preventing agent for food. More particularly, the invention
provides a system for thermostabilizing a retrogradation preventing agent
for food containing P-amylase as an active ingredient using a naturally
derived material (including a modified cellulose) therein. [Background Art]

[ 8802} a t 1 Food Tantainingha highwentehitof water and made mainly from
starch or cereal flour such as rice cakes ("mochi” in Japanese), dumplings

[ Tdarfgo"dn Japhanesé) dad bilver] Japahédd cénfeklibondd/lis tiardéded Bver
time after being gelatinized by steam boiling or heating. One of the major

Althtidés i bdtrogradation of starch (aging of starch). [0003] By adding

[%/\é%tf%ggglhefatigg itarch is swollen and converted into a gelatinized state
(Conversion into aéjf rm) through breaking down of the molecular structure.

Hy(yggr]w this gelatinized starch is cooled, water molecules are gradually

" released from the swollen starch and the starch molecules return to the
originatsirgetvse te some extet. Thisphenemenon-iscalled retrogradation:
of starch (conversion into P-form). Retrogradation of starch is most likely

a tebe caused in arrefrigerationte mperaturerdingei(4 taid00@aandthearly,
textures of Japanese confectionary such as rice cakes, rice dishes, bread

Cighd e ke Hivh inteHakdahd drySj000d]  fomh crdértyplevent #ifigng 2
retrogradation, a large amount of sugar is used, however, it is not

* PrefefABATeIlSE BXESISNG sifsdtheseisTffFated 16 fibd RaKELaNd iR
adike Aceordingly, a technigye for preventng retropyadalion Usind. .« 5 21
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saccharify ng amy such as P-amylase has been developed (Patent
(fK@PHH¥H£JaK%E€Hfied cellulose) therein.

{Background Art]
[0002]

Focod containing a high content of water and made mainly
from starch or cereal flour such as rice cakes (“mochi” in
Japanese), dumplings {(“dango” in Japanese) and other Japanese
confectionary is hardened over time after peing gelatinized
by steam beiling or heating. One of the major causes is
retrogradation of starch (aging of starch).

[0003]

By adding water and heating, starch is swollen and
converted into a gelatinized state {(conversion into o-form)
through breaking down of the moleculaf structure., When this
gelatinized stafch is cooled, water mclecules are gradually

released from the swollen starch and the starch molecules

fod



However, in the case of a conventionally known retrogradation preventing
agent containing P-amylase as an active ingredient, when a material
temperature of dough is too high, the enzyme is deactivated and thus a
retrogradation preventing effect cannot be obtained. Therefore, it was
compelled to perform a treatment with a retrogradation preventing agent
after the dough was heated for gelatinization and the material temperature
was decreased to 70C or lower. That is, it was compelled to decrease the
ranatetrial temperature-tay7Q€1or lowerdyuperforming aneooking éreatment ol s
to stop the operation and wait until the material temperature reached 70C
clelowenisy: naural éssling t[0006k da t Unde stichiciicumstarces: whén io
retrogradation preventing agent capable of effectively acting even if a
Priatetiat teRpeERtEre EMgRNIO eRaRTTE, 96C 6F Rhigherds dévelopeatt yeisd
. hot necessary to wait for a long time until the material temperature is

Refreh&Ed 1§ 90T bi'to hadRionalyinStalid'&d5ling systerm. and’thd8 tin&©
- apd costs gre significantly reduced.;[0007], ., Fhe;inventian hasbeen.; ..

made in view of such circumstances and for newly developing a system
dfermigparting dhermestabilitys pasticularly imresponse tameeds of
consumers who demand food safety, a system for imparting
[ flérdostability with a naturally derived substance in a retrogradation
preventing agent containing P-amylase. [Citation List] [Patent Document]
[0008 P &EAEDJcRIREAt TP IPIB-56-15860 IS afiiay of the véntisrpunt
Problems that the Invention is to Solve] [0009] An gbject is to newly

e Fi8p a syitehfor impaHingthermdstability (Heal Fesistante fin a5 ca s e
e SO0 o P BATRE 2
Accordingly, a technique for preventing retrogradation using
a saccharifying amylase such as f-amylase has been developed
(Patent document 1).
(00051

However, 1in the case of a conventionally known
retrogradation preventing agent containing f-amylase as an
active ingredient, when a material temperature of dough is too
high, the enzyme is deactivated and thus a retrogradation
preventing effect cannot be obtained. Therefore, 1t was
compeiled to perform a treatment with a retrogradation
preventing agent after the dough was heated for gelatinization
and the material temperature was decreased to 70°C or lower.
That is, it was compelled to decrease the material temperature
to 70°C or loweﬁ by performing a cooling treatment or to stop

the operation,and,wéit until the material temperature reached



[0010] The present inventors made studies from various viewpoints
for achieving the above object and conducted wide screening for
thermostability imparting substances by focusing attention on naturally
derived substances from a safety viewpoint. As a result, it was found for
the first time that a processed yeast material (for example, a killed yeast)
exhibits, in combination with P-amylase, an effect of preventing
retrogradation of rice cakes (an effect of preventing and inhibiting
7dvardening)wethauf deaetivating:-E3-amndase even in rice cake dough at a
high temperature of 90C and can maintain softness of rice cakes even if
[§Réy are stored by refrigeration. Further, a material applicable as a
thermostability imparting agent was newly found in addition to a killed
yeast, Wit thusSHdlinventiGhhas Beehtecompletéd. [fo1Fe trogradation
Hereinafter, embo%iments 85the i?ven%ign will beidescrig)gd. Incidentally,
PiRe élrﬁngre\afgr?t?ng re r%%ra&ati%n" §5 USed hereih ir?cﬁudgg ngtvéerﬂy the °
case .of completely preventing retrogradatiop, but also q?egc e .of ;
S Tat Ao For Siaupre the TN e Ty g 2
aavkersaminhibitary effect-an-eeikogradationsisssurerior to-a gontrak [Q012]
(1) A thermostability imparting material which is in a retrogradation
- tpreventing agent forfped containings-amylase as:an active mgredient; to
characterized in that it comprises a processed yeast material such as a
aqdht exgactol aXilfed yeastand inparstherAio5tability dtiggcasichighers
(for example, 90 tq 95C) 2) A thermostability imparting material
A GFhich 5 inta TélrdgradaiicH Preventing agent for food containing
(ﬂé@qmylase as an active ingredient, characterized in that it comprises at
east one member selected from a processed yeast material such as a
yeast extract ok akilledryeast. yam L yamaimain.Japapgse) powder and.
a modified cellulose such as a cellulose modified with a methoxyl group or
aighydroxypropexylgroupand iRparisithermastabititynat O0E-arkighet (fory,
example, 90 to 95C) [00131 (3) The thermostability imparting
panatetial accordingtetherabove (trord ) vhereinmeysastusédfenthe ood
processed yeast material for imparting thermostability described in the
Seabove (B DY 12FR AYeasielongnd t6 Saceharom erevisie: ferd 1 1Y
qxam %e, an ed%ble easf such as a baker's yeast, a beer f}/gg;& orasake
?/reég . OOTEFS an f) Alr%troagrala‘géﬁgﬁ rré‘vc—*ftr%:tlln%nag'enF ortood® ¢
- gggg%ct(;gze i_nalt,paﬂtsceomprises the thermostab.lity imparting material
accorcﬂng o any one of the above (1) to (3) and P-amylase and has
[ dhermastabilitysat;90C or higher. (5) The retrogradation preventing
agent for food according to the above (4), characterized in that it
[ comyprisesb:ton85%j by weight (preferably 5 to 65% by weight, more
preferably 5 to 60% by weight) of the thermostability imparting material
L HHePS to 25% by weight (preferably 12 to 25% by weight) of P-amylase
(with the proviso that the total amount of both_components does not
exceed TOO%): °°C\(Bf Phe tetrogradation prevehting agent for food
S’;\ccording (g%tr%efljgbgve grl})tolro@?, characterized in that the food is at least
e

[ one member selected from Japanese confectionery, bread, cakes,

[ $hinese steamed bups:pizza steamed bunscand;tge dishes. [0015]
(7) A method for preventing retrogradation of food characterized by

r teating (or steam boiling or deep frying) dough (dough-with a high water
content) containing cereal flour and/or starch, cooling the heated dough to
90 to 95C fedelitiy By a ‘cooliny tHevidevsriatural tvoling), and thewadding
the retrogradation preventing agent for food according to any one of the

tba%m@s(ﬁﬁblég)ttg thé ]al%ﬁéh. mjaftance) in a re rogradation



(8) A retrogradation-controlled food characterized in that it is produced by
the method according to the above (7) and is prevented from retrograding
“and thus maintains softness even if it is stored by refrigeration or freezing.
[0017] (9) A method for producing a rice cake which is prevented
from retrograding and maintains softness even if it is stored by
refrigeration or freezing, characterized by adding water to non-glutinous
rice flour ("joshinko" in Japanese) and kneading the mixture, subjecting
pihe sesulting deugh ta-a heat reatnent Honex@nple; steaming raactive
steamer) at 10000 for 5 to 40 minutes, preferably for 20 to 40 minutes (for
irexaegplen80minutes), kneading the resultingdough again, releasing heat
until the temperature thereof reaches 90C, adding the retrogradation
L ¥patentiing agent'accorditfy torar: 8RE of the above (4) to (6) thereto,
{éﬁaiﬁﬁaining the dough for 5 to 20 minutes (for example, 10 minutes), and
¢ ,‘letting the dough stand to cool. [Advantage of the Invention] [0018]
According to the joyention, jn a retrogradation preventing agent forfood, .o
containing f3-amylase, by using further a thermostability imparting
v {eatesial,inscempination,thegmestability-is impaked to-thesetiogradatian de
preventing agent for food. That is, a thermostability imparting material
ssuehrasa killedryeast israliowed (G compensaterfor Rzamylase;, ¢nereby aov
high thermostable protective effect is exhibited. In other words, the
f rvamition alsé Pewly providessa systehy fol rpaftihgherhesebilint i 2
P-amylase. [0019 Further, according to the invention, even jf

SHigH-leHigeratute doudtt &t 96 or highbr'ié Bsed 6 exampfe, 9g fo- =+m°
100C), deactivation of 3-amylase is significantl inh'biteda. q refore, a
tlh?&h%nﬁﬁ)?t%?ysgﬁecyeasgn% eélai Fgor eganspie, -1; (?L ébitg ast)

on retrogradation (hardening) of food is exhi and
- $RPess of food is maintainad gvep it it is gtored pyJefrigeration-andlor ¢
freezing. [0020] As described above, according to the invention, even

pirthe ease where:tbg temperatureof daugteis highesthe deugh«oessiot of
need to be cooled and can be subjected to a treatment with a

pretvegradation prevemting idgent ab a stehiAgcordinghg wtcobling tevicelisg
not needed and also time (waiting time) requiring for cooling is not

Brieededs arfthust i PECGUERdE Step 78lateditd é6liRg TS BTt arfftie “C

treatment with a [\etro%r%:adaéign rg\i%rétiré% agent can be performed at low ,
ARBSHIR AERbrt dithe > Rs W FEEUIL it becomés possible to produce a

b{etfpgﬁ%éé%g%ﬁmﬂed food gtlow cost,in @é&%&?'”&%ﬂ?%ﬁé they o

hermostability imparting agents are all naturally derived, and therefore

e extremely excelleptframntheviempaoint-offead safetys kFurthesdi: £ i on
modified cellulose is also highly safe. [Brief Description of Drawings]

t§0824] [Figdl}Egs 1, showstthescomiparative results bfhardress (stréss)ed.
and sensory evaluation of the respective rice cakes produced by changing

[ ¢ dbugh temperature at the time of addition of a preparation of a
retrogradation preventing agent for food containing 25% of f3-amylase

and 75561 & frivdified caltivise (2540 160C, T8t grotips 6'(07) 4hda °¢
control group after storage, at 4C.for 4 days. The left longitudin ' :
d%ﬁ%\r/v%!gag %%Iative con%leﬁ%ﬁ\?g Egﬂu%yéf the i%wg%nesstt%ort at of tﬁg%zyo%?r%fng
r GFOUR (apen rectangle, unif; %); the fight longitudinaliaxds showsacase of
sensory evaluation score (solid rectangle, score: 1: very soft, 2: softer, 3:
csefiness is;mairiained; 44 semewhat hasd,isirhard)iand the hatizoatale of
axis shows No. of Test groups (the control group is shown by C). [Fig.2] F
igh 2showsithe ebmparative: iesults of Frardness (stigss) and sehsory 2150
~evaluation of the respective rice cakes produced by changing the dough,
IRShpRERUTE A thettitie 6 Fatidifion of A prepafaticr bf g réffog Fdfation -+ o
preventing agent - food containing 25% of P-amylase and 75% of yam
powder (25 t0100C) Test groups 10 to 13) and a control group after
storage at 4C for 4 days. The respective axes show the same items as in
Fig 1.



[Fig.3] Fig. 3 shows the comparative results of hardness (stress) and
sensory evaluation of the respective rice cakes produced by changing the
dough temperature at the time of addition of a preparation of a
retrogradation preventing agent for food containing 25% of 3-amylase and
75% of a processed yeast material (25 to 100C, Test groups 14 to 17) and
a control group after storage bt 4C for 4days. The respective axes show
the same items as in Fig. [Fig.4] Fig. 4 shows the results of comparing rice

i eakes praducedbby usingra fatrogradation preventing agent for food
containing no thermostabil ty imparting material, a retrogradation

[ peéveinting agent for food containing an emulsifier, or a retrogradation
preventing agent for food containing a modified cellulose (Test groups 18
to 20) Which wérersterdcrat -2y forp gays ardihefsarter thawed fos2se 2
with respect to the hardness (stress) and sensory evaluation. The left

it Ak ShEWER vaRié BF Rardheds {6penTedtadie nenit-ogyy - ase
agn the hayd ”§§§ PLihe Test 95%%29&%Szté‘geﬂna%%‘)%%ﬁ ghe tiaht s
FongltudlnaJﬂ axis shows a sensory evaluation score (so id rectangle, score:
a ko VERL §9f4d2§zégﬁ;%f,ﬁiﬁﬁfﬁ%ﬁéﬂa@a&n%a‘&%%@m @r% Xilled
hard); and the horizontal axis shows No. of Test groups. [Fig.5] Fig. 5
vshews the carparative resuits of hardness (siress) andsensofy r example,
evaluation of rice cakes produced by using each retrogradation preventing
2agent forfood containing 3-amylase in an amount of 12% and a modified
cellulose in an amount varying from 3 to 18% (Test groups 21 to 24) after
storagé“at 4CBF AHRE/s3 The 1éft IoAgitudina axXis showsla VAl of- ¢ <0 2
hardness (open rectangle, unit: %) when the hardness of the Test group

T RES Bken S8 FU09 Ethe Sh e RTiaitdital SU8 SHOWS & sahbbrymy Lase
asvgwag@gﬁp@r@ﬂ@@&aeeqﬁaoglshgggr@&%fyg%sq,fa 2:,softer, 3.50ftness. o

is maintained, 4. somewhat hard, 5: hard); and the horizontal axis shows a
a blending ameunt(%) of the modified eeliulpse-ip the prepatation. n[Hig. 6} a1
Fig. 6 shows the comparative results of hardness (stress) and sensory
sevaluation gkrce cakes praduced byiusing each setrogeadatiors preventingn
agent for food containing 13-amylase in an amount of 1:% and yam
J pBAtR? i arCaMBtnt VaryirtPitém G fo 27% (testyroups 25 1 29)dfteiose
storage at 4C for 4 dag%?. The left longitudinal axis shows a value of

MRArdness (bpeh fettangfe Unit 98y itien the Hardiedy oRe Tedt groug <
. 25 was taken as 100%;.the right longitudinal, axis shows a sensory .
MR St on G018 (Sa Foctingle, Meare? 1 VAR Bt 2 SoRer P Sotralet®
gis@aintained, 4: somewhat hard, 5: hard); and the horizontal axis shows a
blending amount (%) of the yam powder in the preparation. [Fig.71 Fig. 7
[ shows the comparative results of hardness (stress) and sensory
evaluation of rice cakes produced by using each retrogradation preventing
agent for)fdGtecohtaining tRPamylaseinmamdravantaf 4296 Aribgording to
processed yeast material in an amount varying from 6 to 10% (Test

LiyFolPS 30 t6'32) Hter’Stordf AR AL for Yedss. il efCbngREdinat akiss =4
shows a value of hardness (open rectangle, unit. %) when the hardness of
R Ta YRRas 30 G e A OB TS S o e SRos e
aSDE0NY eyalyation score(salid yectangle score:; 1 very, soft, 2: softer, 3.
softness is maintained, 4: somewhat hard, 5: hard); and the horizontal

caxis:shows: a blendingrameynt (%) obthe processed yeast matesial nghe st
preparation. [Fig.8] Fig. 8 shows the comparative results of hardness

a ($teess) armbsensory evaluatipaaofirice cakes produced by using each
retrogradation preventing agent for food containing a modified cellulose in

L &h'dmhount of 75% and P-amylase in an amount varying from 6 to 12%
(Test groups 33 to 36) after storage at 4C for 4 days. The left longitudinal
axis shows a value of hardness (open rectangle, unit: %) when the
hardness of the Test group 33 was taken as 100%; the right longitudinal
axis shows a sensory evaluation score (solid rectangle, score: 1: very soft,
2: softer, 3: softness is maintained, 4: somewhat hard, 5: hard); and the
horizontal axis shows a blending amount (%) of the P-amylase in the

preparation. [Fig.9] Fig. 9 shows the comparative results of hardness
(ctrace) and cancnryv evvaliiation of rice cakece nrodiiced hy 1i1eina each



added and used. Note: Said retrogradation preventing agent is
sometimes referred to as anti -aging agent. [0023] As the thermostab
lity imparting material, one of a processed yeast material, yam powder
and a modified cellulose is used or two or more types thereof are used in
combination. [0024] As the processed yeast material, any of a variety
of processed materials such as a killed yeast and a yeast extract is used.
As the killed yeast, one obtained by killing an edible yeast by a heat
treatment or the like-and then powderizing.thgresyting yeast istised. Ascd
the yeast extract, one obtained by killing a yeast and then powderizing the
chvatecselublefiaction isiused. in eithengaseca conrmercialyavaitatile 1 i ¢y
product can be suitably used. For example, as the commercially available
ijpastéRact YeastextastIuhm €-0055produtt of Driditakivedst €, to
Ltd.), Kound (product of Kirin Kyowa Foods Company, Limited.), Saberex
(Yproitftt it REaht BB odne HetHCar e e oty dnd the IiRE CarPbenigher -

exemp(ligipd.ﬁ]sethemeecgible yeast, a commercialhé Ja}gailable erggduct may?oeO q

. r Il reve a o

used as such, or it may bé once cultured and the resultin yeast cells
aM_ybe collected,and killed by a heat treatment,an ultragonic treatment ok

the like. For example, after a yeast is cultured, the cultured yeast cells are
5 stibjected tea heat treatmente fpreferably at 8600scrlower)wand the more

resulting yeast cells may be separated, concentrated and then dried.
p{e025]ak Ly As tthetydabty & yeabthetdnging th Sacchardmydesycarevisiagny

for example, a baker'soyeast, a beer yeast, a sake yeast or the like can be

My sE ahPE Comirercialjiavaidble priGricEEak akso be suitably ussd: For)

example, as the commercially available yeast, Oriental Yeast (product of

>OreRal Yeast €48 i) v &3t S8 foridifict bR Rangka Cofsoraton) akd -
~dhe like can he exemplified, 10026}, 4 As the modified cellulose, a
C

ellulose modified with a methoxyl group, a hydroxypropoxyl group or the
like, fepexample, methyd eelldloses Bydroxyprepylraethylcsliulose,,sodivay
carboxymethyl cellulose and calcium carboxymethyl cellulose can be
aexemjlified: I hese arecatemodified cellulosesappraved asdoad additiveste
in Japan and there is no special problem with regard to safety. [0027]
fotié théfmostability ffpartiigematetiad ¢sometimes reférrebirtotas Japanese
thermostability imparting raw material or thermostability imparting agent)
CHEGing T8 tHe invértot mag beadded gl ifdelchdantlyr  pizza
= gee%%%teg er,lom atlpl% reti%ragggigg Spr(_aventing agent co_n_taining P-amylage,
or both may be mixed and prepared into a thermostabilized retrogradation
[ (preventing agent and the resulting agent may be added to dough (in an
amount of from 0.1 to 10%), preferably from 0.5 to 5% based on the flour).
In either case, theyhmay beadgded-individed pertions ox @l at ©nce.f0328)s
A composition of the preparation of the thermostabilized retrogradation
Clprevertting-agentds, forekample,as follows. As the retrogradatpn frying)
preventing agent, 5 to 25% (preferably 12 to 25%) of P-amylase (a
duortimieieizdly HvdifaBid Prantiase preparation canise- tséd) i abdedandr
5 t0 95% %Jrlreferably 5 to 65%, more preferably 5 to 60%) of the ,
= Hfosts ift§ infpalting: fateTidl 76 5ated 3RE the total ambuntt i mMabie"?

bR 1@ 100%, using.cornstaren as a filer, An pagticular, itis more preferred ;.
that to the thermostab lized retrogradation preventing agent which
r£ontains dhe P-amylase preparatign:in an amoy af-k2%g inthe 6asgphne
the modified cellulose, it is added in an amount of from 6 to 75%, and in
ofhelcasemfthe prfocessedyeast nateridk itds added in an amount of from
8 to 75%; and to the thermostabilized retrogradation preventing agent
[G4Hieh contains the 3-amylase preparation in an amount of from 4 to 12%,
~yam powder is added in an amount of from 18 to 75%. Incidentally, %
- denotes % by weight. The compositional ratios of the retrogradation
preventing agent and the thermostakility imparting material are
determined such that the total amount (sum amount) thereof does not
exceed 100%,



and when the total amount is less than 100%, a filler may be added to
make the total amount 100%. Further, in the case where these are
separately added, the addition amounts thereof may be determined as
described above. [0029] The invention is directed to food which
retrogrades, and prevents or inhibits the retrogradation thereof. Examples
of the food to be targeted include Japanese confectionary such as rice
cakes, dumplings, steamed buns made mainly from non-glutinous rice,
glutinads ricepwheat;huckwheat carrflotr thereof {for examplererized in
non-glutinous rice flour (for example "joshinko™ in Japanese), glutinous
thrigle fldur (fop exampis shiratamaksh rflaparess) nwheat fbar,zereve (/)
buckwheat flour); and in addition to these, bread, cakes, Chinese steamed
AIKLAS, THINESE §tedrRed Bns CORtiIAG SWeet Deai i teamed nidst®s
bu_i{]s, fPizzE’:l stgag]tecgrt%un%ang: é‘}% Jljke Igg%dl% rrpa(i)nrly Er;:org %/uhneat flour.
#*Silich food which'is Made from cereal Tiour of Starch and retLroar'ades after
[antﬂ%t treatment can all be targets of the invention. Rice dishes
themselves (including steamed white rice, steamed rice mixed with barley,
steamed, rigemmixechwith-red beansnsteamedkrice wnixed with: asseredn t ed
ingredients, various types of steamed glutinous rice mixed with assorted
f ingredientsy steaimedaice mixed withsmiscellanesus cereals, rice postidge 2
and the like) can also be targets of the invention. [0030] In order to
Dymptem et e invBnfien fdGSgh Iprepaied By edthigwate pfrderear Ao ar
or starch, the resulting dough is subjected to a heat treatment

b
CtdHtRingL BRKIMG DT frying: and THén the fRermBstabiliz8d Pjeﬂpoadéa Stior ™
prsenting aoentjs added itnecessary. mixed wellwith (e MIBAted , peac
ougjh, nélt e d%ug i maintained u 5er a warming condition for a given

« fime,.and thus, retragragation canae prevented JOO31L ) Furthesedn the

~invention, thermostabil ty is imparted to the retrogradation preventing

5 agent) therefoess it isBaknecesgary fodecrease thenmaterialitemperatuie: ,
to 70C or lower after a heat treatment and a treatment with the

3 tetiogradationkprevehting-agent ean bienpetformied at arhigreteddseratupe a t
of from 90 to 95C (it can be performed even at 95 to 98C). Thus, a

ussigrifichht effest it atwaking i e Tequireder 8solifg ¢an betedugeddre
accoolin device can be omitted is %glrgbit%%.oFu tfg}er, §incenthe he of the

“Getogiadation preventing freatment can be perforned beforé decreasing

G Material emperature, coptamination with, misgellansous bagtera egnag
be prevented, and therefore, the invention is excellent also from this point

mOofyiew. [GQ32k xambteseinafter imxamples-efthe present invention wildhesnh
described, however, the invention is not limited only to these Examples.

s {Exdmpte $240033] Various types of rice cakes were produced as
follows. Then, P-amylase activities were measured and a. sensory

[ AfanidtRirwas canfed BUEDY paRelists (10 male and 10 female trained

anelists), and the following results were obtained. [0034] (A) Method for
: g&adroduction of rice cakes (Composition of rice cakes)

According to the invention, in & retrogradation

preventing agent for food containing B-amylase, by using

further a thermostability imparting material in combination,

thermostability is imparted to the retrogradation preventing

- agent for food. That is, a thermostability imparting material



Non-glutinous rice flour100% Water82% Sugar30% Preparation1%
[0035] (Method for test production of rice cakes with vertical steam
kneader (manufactured by lida Seisakusyo Co., Ltd.)) (1) Place
non-glutinous rice flour and water in the kneader and knead them for 3
minutes. (2) Steam and knead the mixture while stirring at 100C for 5
minutes. (3) Add sugar thereto and knead the mixture for 2 minutes. (4)
Add the preparation to the resulting dough at 90C. (5) Cool the dough

s\ith svater 1(6) Shape the dough inte Acecakes « (BH-Storedhepresultings « ,
rice cakes at 4C. [0036] Analysis items (1) Amount of maltose contained
thrrigeicakesich tiguidchtomatgraplinygirodace6fSimatzuedrpbration;

10A series
In other words, the invention also newly provides a system for

imparting thermostability to PB-amylase.
[0019]

Further, according to the invention, aven if
high~temperature dough at 90°C or higher 1s used (for example,
9¢ to 100°C), deactivation of [p-amylase is éignificantly
inhikited. Therefore, a high inhibitory effect on
retregradation (hardening} ¢f food is exhibited and softness
of food 1is maintained even 1f it is stored by refrigeration
and/or freezing.

[00Z20]

As described abceve, according to the invention, even in
the case where the temperature of dough is high, the dough does
not need to be cooled and can be subjected to a treatment with
a retrcogradation preventing agent as such. Accordingly, a
cooling device is not needed and also time {waiting time)
reguiring for cooling is not needed, and thus, a production
step related to cooling is omitted and the treatment with a
retrogradation preventing agent can be performed at low cost
in a short time. As a result, it becomes posgsible to produce
a retrogradation-controlled food at low cost in a short time.
Morecver, the thermostability imparting agents are all

naturaliy'derived4 and therefore are extremely excellent from



(2) Stress (hardness) of rice cakes Rheometer RE-3305, manufactured by
Yamaden Co., Ltd. 10037] (C) Composition of preparation The
composition of the preparation is as shown in the following Table 1. [0038]
[Table 1] Com osition of orenarat on 2 3 4 5 P-amylase preparation 12%
12% 12% 12%

the viewpoint of food safety. Further, a modifled cellulose
is also highly safe.

[Brief Description of Drawings]

[0021]

[Fig.1ll Fig. 1 shows the comparative results of hardness
(stress) and sensory evaluation of the respective rice cakes
produced by changing the dough temperature at the time of
addition of a preparation of a retrogradation preventing agent
for feood containing 25% of P-amylase and 75% of a modified
celiulose (25 to 100°C, Test qroﬁps 6 to 9) and a control group
after storage at 4°C for 4 days. The left longitudinal axis
shows & relative comparative value of the hardness toe that of
the contrel group (open rectangle, unit: %); the right
longitudinal axis shows a sensory evaluation score (solid
rectangle, score: 1: very scoft, 2: softer, 3: scftness is
maintained, 4: somewhat hard, 5: hard); and the horizontal axis
shows No. of Test groups (the control group is shown by C).
[Fig.2] Fig. 2 shows the comparative results of hardness
{stress) and sensory evaluation of the respective rice cakes
produced by changing the dough temperature at the time of
addition of a preparation of a retrogradation preventing agent

for food containing 25% of Pramylase and 75% of yam powder {25
to 100°C, Test groups 10 to 13) and a control group after storage

at 4°C for 4 days. The respective axes show the same items as

in Fig. 1.



12% Cornstarch(filler) 88% 73% 61% 70% 78% Emulsifier 15% Yam
powder- 27% '

[Fig.3] TFig. 23 shows the comparative results of hardness
(stress) and sensory evaluation of the respective rice cakes
produced by changing the dough temperature at the time of
addition of a preparation of a retrogradation preventing agsnt
for food containing 25% of P-amylase and 75% of a processed
veast material (25 to 100°C, Test groups 14 to 17} and a contrel
group after storage at 4°C for 4 days. The respective axes show
the same items as in Fig. 1.

[Fig.4] rig. 4 shows the results of comparing rice cakes
produced by using a retrogradation preventing agent for food
containing no thermostability imparting material, a
retrogradation preventing agent for food .containing an
emulsifier, or a retrogradation preventing agent for food
containing a modified cellulose (Test groups 18 to 20) which
were stored at -20°C for 7 days and thereafter thawed to 25°C
with respect to the hardness (stress) and sensory evaluation.
The left longitudinal axls shows a wvalue of hardness (open
rectangle, unit: %) when the hardness of the Test group 20 was
taken as 100%; the right longitudinal axis shows a sensory
evaluation score {(solid rectangle, scoﬁe: 1: very soft, Z:
socfter, 3: softness is maintained, 4: somewhat hard, 5: hard);
and the horizontal axis shows No. of Test groups.

[Fig.5] Fig. 5 shows the comparative results of hardness
(stress)andsensoryevaluatmmuofricecakesproducedbyLming

each retrogradation preventing agent for food containing

10



Modified cellulose 18% Processed yeast material 10% Total 100%
100% 100% 100%

f-amylase in an amount of 12% and & modified cellulose in an
amount varyving from 3 to 18% (Test groups 21 to 24) after storage
at 4°C for 4 dayvs. The left lengitudinal axis shows a value
of hardness {open rectangls, unit: %) when the hardness of the
Test group 21 was taken as 100%; the right longitudinal axis
shows a sensory evaluation score (solid rectangle, score: 1:
very soft, Z: softer, 3: softness 1s maintained, 4: somewhat
hard, 5: hard); and the herizontal axis shows a blending amount
(%) of the modified cellulosse in the preparation.

[Fig.&] Fig. 6 shows the comparative results of hardness
(stress) and sensory evaluation of rice cakes produced by using
each retrogradation preﬁenting agent for food containing
f-amylase in an amount of 12% and yam powder in an amount varying
from 0 to 27% (Test groups 25 to 29) after storage at 4°C for
4 days. The left longitudinal axis shows a value of hardness
{open rectangle, unit: %} when the hardness of the Test group
25 was taken as 100%; the right longitudinal axis shows a
sensory evaluatiocn score (sclid rectangle, score: 1: very scft,
2: softer, 3: softness is mainteained, 4: somewhat hard, 5:
hard); and the horizontal axis shows a blending amount (%) of
the yvam powder in the preparaticn.

[Fig.7] Fig. 7 shows the comparative results of hardness
{stress) and sensory evaluation of rice cakes produced by using
each retreogradation preventing agent for food containing

f-amylase in an amount of 12% and a processed yeast material

11



100% [0039] Emulsifier: product of Aiken Vitamin Co., Ltd., Emulsy
MM-100 Yam powder: product of Sunrai Foods, Honkaku yamaimo
powder SA (authentic yam powder SA) .Modified cellulose: product of
Shin-Etsu Chemical Co., Ltd., METOLOSE SEE 4000 Component:
hydroxypropyl methyl cellulose - Processed yeast material: product of
Oriental Yeast Co., Ltd., Yeast extract JunC-005 .P-amylase preparation:
product of Nagase Chemtech Co., Ltd., #1500S 15000 AUN/g 1 ml of

1 @ ANz soltion:is addechte 5 mhofa 2% gglatinized stacchs solufion. -
(pH 5.5, 50 mM acetate buffer) and a reaction is allowed to proceed at

sdOatar 20 mingtesr 4 Anwactivitye preduce anpeducHihpOWEE1is shows
equivalent to 100 j.Lg of glucose per minute is defined as 1 AUN. [0040]

a (0) Testorbsuitsdne sThetest resdlts (corcentrations ofwhaloseafterdness

storage at 4C for one day) are shown in the following Table 2. [0041]
of the Test group 30 was taken as 100%; the right longituddinal

axls shows a sensocory evaluatlion score {solid rectangle, score:
1l: very scft, 2: softer, 3: softness ismaintained, 4: somewhat
hard, 5: hard); and the horizontal axis shows a blending amount
(%) of the processed yeast material in the preparation.
[Fig.8] Fig. 8 shows the comparative results of hardness
(stress) and senscry evaluation of rice cakes produced by using
each retrogradation preventing agent for food contalning a
modified celluleose in an amcunt of 753% and P-amylase in an
amount varying from 6 to 12% (Test groups 33 toe 36) after storage
at 4°C for 4 days. The left longitudinal axis shows a value
of hardness {open rectangle, unit: %} when the hardness of the
Test group 33 was taken as 100%; the right longitudinal axis
shows a sensory evaluation score (solid rectangle, score: 1:
very soft, Z: softer, 3: softness is maintained, 4: somewhat
hard, 5: hard); and the horizontal axis shows a blending amount
(%) of the P-amylase in the preparation.

[Fig.8] Fig. 9 shows the conmparative results of hardness
(stress) and sensory evaluation of rice cakes produced by using
eacﬁ retrogradation preventing agent for food containing yam
powder in an amount of 75% and B-amylase in an amount varying

from 0 to 12% (Test groups 37 to 43) after storage at 4°C for

12



[Table 2] Test groupAmount of maltose produced (%) 11.8 23.2 34.4 455
54.2 [0042] The Test groups 3, 4, and 5 showed a higher amount of
maltose produced than Test group 2. [0043] (E) Texture sensory
evaluation After the rice cakes were stored at 4C for 4 days, a texture
sensory evaluation was carried out by panelists and the results shown in
the following Table 3 were obtained. [0044] [Table 3] Hardness of rice
cakes after storage at 4C for 4 days Test groupSensory evaluation

4 Hardness-analysis- (%0) hard230 2somewhathardd 00 350ft82- 1 hardness

{open rectangle, unit: %) when the hardness of the Test group
37 was taken as 100%; the right longitudinal axis shows a
sensory evaluation score {sclidrectangle, score: 1: very soft,
2: softer, 3: softness is maintained, 4: somewhat hard, 5:
hard); and the horizontal axis shows a blending amcunt (%) of
the B-amylase in the preparation.

[Fig.10] Fig. 10 shows the comparative results of hardness
(stress) and sensory evaluation of rice cakes produced by using
each retrogradation preventing agent for food containing a
processed yeast material in an amount of 75% and fB-amylase in
an amount varving from 6 to 12% (Test groups 44 to 47) after
storage at 4°C for 4 days. The left longitudinal axis shows
a value of hardness (open rectangle, unit: %) when the hardness
of the Test group 44 was taken as 100%; the right longitudinal
axls shows a sensory evaluation score {(solid rectangle, score:
1: very soft, 2: softer, 3: softness is maintained, 4: somewhat
hard, 5: hard); and the herizontal axis shows a blending amount

(%) of the fB-amylase in the preparation.

[Descripticn of Emboediments]
[0022)

The present invention 1is characterized in that in a

retrogradation preventing agent containing P-amylase as an

active ingredient, a thermostability imparting material is

13



4s0ft82 5s0ft82 [0045] A higher inhibitory effect on retrogradation
(hardening) of rice cakes was observed as compared with the case of
addition of an emulsifier, and softness of rice cakes could be maintained
even if they were stored by refrigeration. [0046] (F) Summary As is
apparent from the above results, by allowing a modified cellulose, a
processed yeast material or yam powder to compensate forP-amylase, a
higher thermostable protective effect was observed as compared with the

ackase ofradditien of an emulsifier (see JP-A-1-215243) which has
heretofore been known as a material for thermostab. lizing P-amylase as
well as thieradditivesremgaséation prrther;aghigherinhibitoeyeffectabrred
retrogradation (hardening) of rice cakes was observed as compared with
the cade 6f aaditiegyes agadthulsifier as well as the additive-free case, and
Osoftnpss of rice cakes could be maintained even if they were stored by

{ r%ﬁ?deration. [Example 2] [0047] In order to confirm the influence of
the dough tempsyatiye at the ime, of addition pf.the retrogradation, ¢

preventing agent for food on the réetrogradation preventing effect in the

pAredustienpfJice gakes; variouslypaseftice gakeswererprduced by ose
using a retrogradation preventing preparation containing 25% of a

i sP:amylase preparationand y5% of lacthenhostabilitysmhpartmgrinaterial ¢a .
modified cellulose, yam powder or a processed yeast material) under four

[ Hifférent dough temperature conditions at the time of addition of the
preparation: 25C, 50C, 75C and 100C, while the composition of the rice

cakes™dnd-ife ProdtREGA ConBRDNsBIREF thah thedbugh tBmprafure ab*

the time of additian of the preparation were the same as in Example 1. As
T BRE e Tha RSN S A, P A THE Lt DR GRS BE

1 Example M%@?euﬁ?fg-1;EB?ga@@%ﬂ%n@b@g%@&e@@rﬂ@ﬁn@%%&@;:Le

temperatures at the time of addition of the preparations in the respective

velest greups are shovatinehables 4:ie 6.1 ee sice cakes phiestgroupyliae
retrogradation preventing agent for food which does not contain a

redhefmostability rpasting avaterias wassadded under thedoughe obtained
temperature condition of 90C) in Example 1 were assigned to be a control

Ligréup €1 A theafte cakes 'StéradRt €S for 4 By Ssiere'ésmpared with®

res‘QLect to stress determination and sensory evaluation o[g]iig:e cakes

E st orfied"ih tlﬁ%eé%me%aﬁﬁ@gg i Bx@mple 10048 fTable 4]~ 1_a_bl €
= CMPpsition of preparation and dough temperature at the.time of addition,,

of preparation Test group
avallable yeast extract, Yeast extract Junmi C-005 (product
of Orisental Yeast Co., Ltd.), Kouml ({product of Kirin Kyowa
Foods Company, Limited.), Saberex (product of Asahi Fcod &
Healthcare Co., Ltd.} and the like can be exemplified. As the
edible veast, a Jcommercially avalilable product may be used as
such, or it may be once cultured and the resulting yeast cells
may be collected and killed by a heat treatment, an ultrasonic

treatmentcnfthe like. For example, after a yveast is cultured,

the cultured yeast cells are subijected to a heat treatment

14



6 7 8 9 P-amylase preparation(%) 25 25 25 25 Modified cellulose(%) 75
75 75 75 Total(%) 100 100 100

{preferably at 80°C or lower), and the resulting yeast cells
may be separated, concentrated and then dried.
[0025]

As the yeast, a yeast belonging to Saccharomyces
cerevisiae, for example, a baker's yeast, a beer yeast, a sake
yeast or the like can be used, and a commercially avallable
product can also be suitably used. Fcr example, as the
commercially availlable yeast, Oriental Yeast (product of
Oriental Yeast Co., Ltd.}, Yeast SR {(product of Kaneka
Corporation) and the like can be exemplified.

[0026]

As the modified celliulocse, a celliulose modified with a
methoxyl group, a hydroxypropoxyl group or the like, for
axample, methyl cellulose, hydroxypropyl methylcellulose,
sodium carboxymethyl cellulese and calcium carboxymethyl
cellulose can be exemplified, These are all modified
cellulecses approved as food additives in Japan and there is
no special problem with regard to safety.

(o027

The thermostability imparting material (sometimes
referred to as thermostability imparting raw material or
thermestabllity imparting agent) according to the invention
may be added to dough independently separated from the
retrogradation preventing agent containing B-amylase, or both

may be mixed and prepared into a thermostabilized



100 Dough temperature at the time of addition of preparation(C) 100 75
50 [0049] [Table 5] Composition of preparation and dough temperature
at the time of addition of preparation Test group 10 11 12 13 P-amylase
preparation(%o)

retrogradation preventing agent and the resulting agent may
be added to dough (in an amount of from 0.1 to 10%, preferably
from 0.5 to 5% based on the flour). In either case, they may
be added in divided portions or all at once.

[0cz8]

A composition of the preparation of the thermostabilized
retrogradation preventing agent is, for example, as follows.
As the retrogradation preventing agent, 5 to 25% (preferably
12 to 25%) of P-amylase (a commercially available P-amylase
preparation can be used) i1s added and 5 to 95% (preferably 5
to 65%, more preferaply 5 to 60%) of the thermostability
imparting material is added, énd the total amount is made up
to 100% using cornstarch as a filler. In particular, it is more
preferred that te the thermostabilized retrogradaticn
preventing agent which contains the P-amylase preparation in
an amount of 12%, in the case of the modified cellulose, it
is added in an amount of from 6 to 75%, and in the case of the
processed veast material, it is added in an amount of from 8
to 75%; and to the thermostabilized retrogradation preventing
agent which contains the [P~amylase preparation in an amount

of from 4 to 12%, yam powder is added in an amcunt of from 18
to 75%. Incidentally, % denctes % by weight, The
compositional ratios of the retrogradation preventing agent

and the thermostability impartingmaterial are determined such

that the total amount {sum amount) thereof does not exceed 100%,

16



25 25 25 25 Yam powder(%) 75 75 75 75 Total(%) 100 100 100 100
Dough temperature at the time of addition of preparation(C) 100 75

and when the total amcount is less than 100%, a filler may be
added tomake the total amount 100%. Further, in the case where
these are separately added, the addition amounts thereof may
be derermined as described above.

[0029]

The invention is directed to food which retrogrades, and
prevents or inhibits the retrogradation thereof. Examples of
the focd to ke targeted include Japanese confectionary such
as rice cakes, dumplings, steamed buns made mainly from
non~-glutinous rice, glutinous rice, wheat, buckwheat, or flour
thereof (for example, non~glutincus rice flour (for example
“joshinko” in Japanese), glutinous rice flour {for
example, “shiratamako” in Japanese), wheat flour, or buckwheat
flour); and in addition to these, bread, cakes, Chinese steamed
buns, Chinese steamed buns containing sweet bean jam, steamed
meat buns, pizza steamed buns and the like made mainly from
wheat flcur. Such food which is made from cereal flour or
starch and retrogrades after a heat treatment can all be targets
of the invention. Rice dishes themselves (including steamed
white rice, steamed rice mixed with barley, steamed rice mixed
with red beans, steamed rice mixed with assorted ingredients,
varioué tyvpes of steamed glutinous rice mixed with assorted
ingredients, steamed rice mixed with miscellanecus cereals,
rice porridge, and the like) can alsc be targets of the

invention.

17



50 25 [0050] [Table 6] Composition of preparation and dough
temperature at the time of addition of preparation Test group 14 1516 17 .
P-amylase preparation(%) 25 25 25 25 Processed yeast material(%) 75

[0030]

In order to implement the invention, dough is prepared
by adding water to cereal flour or starch, the resulting dough
is subjected to a heat treatment by steaming, taking or fryving,
and then the thermostabllized retrogradation preventing agent
is added, if necessary, mixed well with the heated dough, and
the dough i1is maintained under a warming condition for a giwven
time, and thus, retrogradation can be prevented.

[G031]

Further, in the invention, thermeostability is imparted
o the retrogradation preventing agent, therefore, it is not
nebessargfto decrease the material femperature to 70°C or lower
after a heat treatment and a treatment with the retrogradation
preventing agent ¢an be performed at 2 high temperature of from
90 to 95°C (it can be performed evaen at 95 to 88°C). Thus, a
significant effect that a waiting time reqguired for ccoling
can be reduced or a ceooling device can be omitted is exhibited.
Further, since the retrogradation preventing treatment can be
performed Dbefore decreasing the material temperature,
contamination with miscellaneous bacteria can be prevented,
and therefore, the invention is excellent also from this point
of view,

[0032)]
Hereinafter, Examples of the present invention will be

described, however, the invention is not limited only to these
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75 75 75 Total(%) 100 100 100 100 Dough temperature at the time of
addition of preparation(C) 100 75 50 25 [0051] . The test results
(results of hardness and sensory evaluation) are shown in Figs. 1 to 3. As
is apparent from these results, there was no difference in the
retrogradation preventing effect when the dough temperature at the time
of addition of the preparation was in the range of from 25 to 100C in the
rice cakes produced by using the retrogradation preventing agent

:CoRtAaining any of the thermostability imparting materials of the modified
cellulose, yam powder and processed yeast material, and softness of the

[ wiegrgakes:ioould be maintained even if they were stored at 4C unlike the
case of the control group, and it was shown that the retrogradation

[ (préventing effect of the preparation functions effectively.

Various types of rice cakes were produced as follows.
Then, f-amylase activities were measured and a sensory
evaluation was carried out by panelists (10 male and 10 female
trained panellists), and the following results were cbtained.
[0034)
(A} Method for test production of rice cakes

{(Compositicon cof rice cakes)

Non-glutinous rice flour 100%

Water B2%

Sugar 30%

Preparation 1%
[0035]

(Method for test production of rice cakes with vertical steam
kneader {manufactured by Iida Seisakusyo Co., Ltd.)}

{1y Place non-glutincus rice flour and water in the kneader
and knead them for 3 minutes.

(2) Steam and knead the mixture while stirring at 100°C for
5 minutes.

{3} Add sugar thereto and knead the mixture for Z minutes.
(4) Add the preparation to the resulting dough at 90°C.

{3) Cool the dough with water.

(6) Shape the dough into rice cakes.

19



[Example 3] [0052] In order to confirm the retrogradation preventing
effect at the time when. the rice cakes are thawed after storage by
refrigeration, rice cakes with the same composition as in Example 1 were
produced under the same production conditions as in Example 1 by using
each of three types of retrogradation preventing agents for food with the
composition shown in the following Table 7. After storage at -20C for 7
days, these rice cakes were thawed to 25C and compared with respect to

ﬁh”esﬁéo%te{mm@&mq sgnsary evalyation.of rice. cakes performed in
the same manner as in Example 1. [0053] [Table 7] Composition of

[ reparation Test group 18 19 20 13-amylase preparation(%) 12 12 12
Cornstarch(%) 88 73
Bnalysis items

{1} Amount of maltose contained in rice cakes

Liguid chromatography: product of Shimadzu Corporaticn,

10A series
{2) Stress (hardness) of rice cakes

Rheometer RE~-3305, manufactured by Yamaden Co., Ltd.

T0037]
{C) Composition of preparation

The composition of the preparation is as shown in the

following Table 1.

(0038}
[Table 1]
Composition of preparation
1 Z 3 4 5
P-amylase preparation 12% 12% 12% 12% 12%
Cornstarch (filler) 88% 13% 61% 70% 78%
Emulsifier 15%
Yam powder 27%
Modified cellulose 18%
Processed vyeast material 10%
Total 100% 100% 100% 100% 100%
{0039

- Emulsifier: product of Riken Vitamin Co., Ltd., Emulsy MM-100

- Yam powder: product of Sunrai Foods, Honkaku yvamaimo powder

20



70 Emulsifier(%) 15 Modified cellulose(%) 18 Total(%) 100 100 100
[0054] The test results (results of hardness and sensory evaluation)
are shown in Fig. 4. As is apparent from these results, the rice cakes
produced by using the preparation containing the modified cellulose (Test
group 20) were more excellent in the retrogradation preventing effect as
compared with the rice cakes produced by using the preparation
containing no thermostability imparting material (Test group 18) with

sﬁe%%%‘iﬁ&p% hggﬁp%gh@grgs§%§nd sensory evaluation. Incidentally, the

rice cakes produced by using the preparation containing the emulsifier

- khestaroun- 19y were supgrigro-Test group 18 withrespecttp the stiess, |

however, in the sensory evaluation, they were evaluated to be somewhat
Mirard sanilaryrtos Dest group 18 and the quality thereof was not
satisfactory. [Example 4] [0055]
Component: hydroxypropyl methyl cellulose
- Processed yeast material: product of Oriental Yeast Co., Ltd.,
Yeast extract Junmi C-005
- B-amylase preparation: product of Nagase Chemtech Co., Ltd.,
#15008
15000 AUN/g
1 mi of an enzyme solution is added to 5 ml of & 1.2%
gelatinized starch solution (pH 5.5, 50 mM acetate buffer) and
a reaction is allowed to proceed at 40°C for 20 minutes.

An activity to produce a reducing power eguivalent to
100 pg of glucose per minute is defined as 1 AUN.
[0040]
(D} Test results

The test results (concentrations of maltose after

storage at 4°C for one day) are shown in the following Table

2.
[CO4L7
[Table 2}
Test group Amount of mzltose produced (%)
1 1.8
2 | 3.2
3 4.4
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In order to confirm the influence of the blending amount of the
thermostability imparting material in the retrogradation preventing agent
for food on the retrogradation preventing effect, rice cakes with the same
composition as in Example 1 were produced under the same production

. conditions as in Example 1 by using each of various types of
retrogradation preventing preparations containing 12% of a P-amylase
preparation and a different amount of a thermostability imparting material
(a modified cellulose, yam powder or a processed yeast material). The
compositions of the preparations in the respective Test groups are shown
in the fallowing Tables 8 to 10. The rice cakes stored at4C for 4 days
were compared with respect to stress determination and sensory

[ @véliation of rice cakes performed in the same manner as in Example 1.
[0056] [Table 8] Composition of preparation Test group 21 22 23 24
P-amylase preparation@s) 12 12 1219 Cofistaien (%) 7edrer amount of

maltose produced than Test group 2.
[0043]
{E) Texture senscry evaluation

After the rice cakes were stored at 4°C for 4 days, a
Texture sensory evaluation was carried out by panelists and
the results shown in the following Takle 2 were chtained.
[0044]
[Table 3]

Hardness of rice cakes after storage at 4°C for 4 days

Test group Sensory evaluation Hardness analysis (%)
1 hard 220
2 somewhat hard 100
3 soft g2
4 soft 82
5 soft 82
[0045]

A higher inhibitory efiect on retrogradation (hardening)
of rice cakes was observed as comparad with the case of addition
of anemulsifier, and softness of rice cakes couldbemaintained
even 1f they were stored by refrigeraticn.

(00461
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82 85 - Modified cellulose(%) 18 12 6 3 Total(%) 100 100 100 100 [0057]
[Table 9] Composition of preparation Test group

{F') Summary

As is apparent from the above results, by allowing a
medified cellulose, a processed yeast material or vam powder
to compensate for B-amylase, a higher thermostable protective
effect was observed as compared with the case of addition of
an emulsifier (see JP-A-1-215243) which has heretofore been
known as a material for thermostabilizing PB-amylase as well
as the additive-free case.

Further, a higher inhibitory effect on retrogradation
(hardening) of rice cakes Qas observed as compared with the
case of addition of an emulsifier as well as the additive-free
case, and softness of rice cakes could be malntained even if
they were stored by refrigeration.

[Examplie 2]
[0047]

In orcger to confirm the influence o¢f the dough
temperature at the time c¢f addition of the retrogradation
preventing agent for focd on the retrogradation preventing
effect in the production of rice cakes, various types of rice
cakes were produced by using a retrogradation preventing
preparation containing 25% of a f-amylase preparation and 75%
of a thermecstablility impartingmaterial (amodifiedcellulose,
yvanm powder or a processed yeast material) under four different
dough temperature conditions at the time of addition of the

preparation: 25°C, 30°C, 75°C and 100°C, while the compcosition
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25 26 27 28 29 P-amylase preparation(%) 12 12 12 12 12 Cornstarch(%)
61 70 79 85 88 Yam powder(%)

of the rice cakes and the production conditions other than the
dough temperature at the time of addition of the preparation
were the same as 1n  Example 1. As  the respective
thermostability imparting materials, the same products as in
Example 1 were used. The compositions of the preparations,
the dough temperatures at the time of addition of the
preparations in the respective Test groups are shoﬁn_in Tables
4 to 6. The rice cakes of Test group 1 (a retrogradation
preventing agent for food which does not contain a
thermostability imparting material was added under the dough
temperature condition of 90°C) in Example 1 were assigned to
be a control group (C), and the rice cakes stored at 4°C for
4 days were compared with respect to stress determination and
sensory evaluation of rice cakes performed in the same manner
ag in Example 1.

[0048)]

[{Table 4]

Composition of preparation and dough temperature at the time

of addition of preparation

Test group 6 7 B E

B-amylase preparation (%) 25 25 25 25

Modified ceilulose (%) 75 75 75 75

Total (%) 1C0 100 100 100

Dough.t?mperature at tée time of 100 75 50 g
addition of preparation (°C)

[0049]
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27 18 9 3 0 Total(%) 100 100 100 100 100 [0058] [Table 10] Composition
of preparation Test group.30.31

[Table 5]

Composition of preparation and dough temperature at the time

of addition of preparation

Test group 10 il 12 13

B~amylase prepération (%) 25 25 25 25

Yam powder (%) 75 75 75 75

Total (%) 100 100 100 160

Doughltgmperature at t?e time of 100 75 50 o5
additicn of preparation ({°C)

[0050]
[Table &1
Composition of preparation and dough temperature at the time

of addition of preparation

Test group 14 15 16 17

f-amylase preparation (%) 25 25 25 25

Processed yeast material (%) 75 75 75 75

Total (%) 100 100 100 10¢

Doughltémperature at t@e time of 100 5 50 a5
addition of preparation (°C)

[0051]

The test results {results of hardness and sensory
evaluation) are shown in Figs. 1 to 3. As 1s apparent from
these results, there was no difference in the retrogradaticn
preventing effect when the dough temperature at the time of

addition of the preparation was in the range of from 25 to 100°C
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32 P-amylase preparation(%) 12 12 12 Cornstarch(%) 78 80- 82
Processed yeast material(%) 10 8 6 Total(%) 100 100 100

in the rice cakes produced by using the retrogradation
preventing agent containing any of the thermostability
imparting materials of the modified cellulose, yvam powder and
processed yveast material, and softness of the rice cakes could
be maintained even if they were stored at 4°C unlike the case
of the control group, and it was shown that the retrcgradation

preventing effect of the preparation functions effectively.

[Example 3]
[0052]

In order toconfirm the retrogradaticon preventing effect
at the time when the rice cakes are théwed after steorage by
refrigeration, rice cakes with the same composition as in
Example 1 were produced under the same production conditicns
as in Example 1 by using sach of three types of retrogradation
preventing agents for food with the composition shown in the
following Table 7. After storage at -20°C for 7 days, these
rice cakes ware thawed to 25°C and compared with respect to
stress determinaticn and sensory evaluation of rice cakes
performed in the same manner as in Example 1.

(00531
[Table 7]

Composition of preparation
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[0059] The test results (results of hardness and sensory evaluation)
are shown in Figs. 5 to 7. As shown by these results, it was revealed that
rice cakes which are prevented or suppressed from retrograding and have
good quality can be obtained when the blending amount of each
thermostability imparting material in the retrogradation preventing
preparation is as follows: thablending amount of the modified cellulose is
6% or more; the blending amount of the yam. powder is 18% or more;
and the blending-amgunt.ef the processed |yeast materia is 8% o more.

[Examnla-Bl.IN0a0] In-order-to-confirm-ithaeinfluanca of tha hlandi 1]
ll_/\ulll'dlb \-’J LUUUUJ T oOTraCT " toOCoOTTImTTITaTe T I IO GTICOC O aOpC  orToeTTaOT g

amdimiof B=amylaserdn the fetnogradation prevénting agent for fobd on
the_ retrogragggog @a[g\é%nt(znﬁg effect, rice cake%gnth the7§am = COMpo 5ition
as in Example {'Wers praduced under the same praduction conditions as
in Exampletkdhy ssihgeeachsof various types of retragraation preventing

preparations containing 75% of athermostability imparting materiat-apd a
differdit amotiift of &P ariyidsd preparatidn. The compositians 6f the
preparations inithe.respegtive Test groups arg sgown ithe following

Tables-11-to-13-TFherice-cakes-stored-at-4C-for-4-days-were-compared
with respect to stress determination and sensory evaluation performed in
the same manner as in Example 1. [006]1 [Table 11] Composition of

[teparation Test group 33 34 35 36 f3-amylase preparation(%) 12

The test results (results of hardness and sensory
evaluation) are shown in Fig. 4. As is apparent from these
results, the rice cakes produced by using the preparation
containing the modified cellulose (Test group 20) were more
aexcellent in the retrogradation preventing effect as compared
with the rice cakes produced by using the preparation
containing no thermostability imparting material (Test group
18) with respect to both hardness (stress) and sensory
evaluation. Incidentally, the rice cakes produced by using
the preparation containing the emulsifier (Test group 19) were
superior to Test group 18 with respect to the stress, however,
in the sensory evaluation, they were evaluated to be somewhat
hard similarly to Test group 18 and the guality thereof was

net satisfactory.

[Example 4]

0055}
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10 8 6 Cornstarch(%) 13 15 17 19 Modified cellulose(%) 75 75 75 75
Total(%) 100 100 100 100

;n,order to confirm the influence of the blending amcunt
of the thermostability imparting material in the
retreogradation preventing agent for food on the retrogradation
preventing effect, rice cakes with the same composition as in
Example 1 were produced under the same production conditions
as in Example 1 by using each of various types of retrogradation
preventing preparations containing 12% of a B-amylase
preparation and a different amount of a thermostability
imparting material ({(a modified cellulose, vam powder or a
processed yeast material). The compositions of the
preparations in the respective Test groups are shown in the
following Tables 8 to 10. The rice cakes stored at 4°C for 4
. days were compared with respect fo stress determination and
sensory evaluation of rice cakes performed in the same manner
as in Example 1.

[0056]
[Table 8]

Composition of preparation

Test group 21 22 | 23 24
f-amylase preparation (%) 12 12 12 12
Cornstarch (%) 70 76 82 85

" Modified celiulose (%) i8 12 6 3
Total (%) 100 100 100 100

[0057]
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[0062] [Table 12] Composition of preparation Test group 37 38 39 40 41
42 43 P-amylase preparatlon (%) 121086 -

[Takble 9]

Composition of preparation

Test group 25 26 27 28 Z9
B-amylase preparation (%) 12 12 12 12 12
Cornstarch (%) 61 70 79 85 88
Yam powder (%) 27 18 9 3 J
Total (%) 100 100 100 100 100
[0058]
{Table 10]

Composition of preparation

Test group 30 31 32
f-amylase preparation (%) 12 12 12
Cornstarch (%) 78 g0 - 82
Processed yeast material (%) 10 g &
Total (%) 100 100 100

[0059]

The test results (results of hardness and sensory
evaluation) are shown inFigs. 5to 7. As shownby these results,
it was revealed that rice cakes which are prevented or
suppressed from retrograding and have good guality can be
obtained when the blending amount of each thermostability
imparting material in the retrogradation preventing
preparation is as follows: the blending amount of the medified

cellulose is 6% or more; the blending amount of the yam powder
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4 2 0 Cornstarch(%) 13 15 17 19 21 23 25 Yam powder(%) 75 75 75 75
7575 .

is 18% or more; and the blending amount of the processed yeast

material is 8% or more.

[Example 5]
[00€E0]

In order to confirm the influence of the blending amount
of PB~amylase in the retrogradation preventing agent for food
on the retrogradation preventing effect, rice cakes with the
same composition as in Example 1 were produced under the same
production conditions as in Example 1 by using each of variocus
types of retrogradation preventing preparations containing
75% of a thermcstability imparting material and a different
amount of a fP-amylase preparation. The compositions of the
preparations in the respective Test groups are shown in the
feollowing Tables 11 to 13. The rice cakes stored at 4°C for
4 davs were compared with respect to stress determination and
sensory evaluation performed in the same manner as in Example
1.

(00613
[Table 11]

Composition of preparation
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75 Total(1) 100 100 100 100 100 100 100 [0063] [Table 13] Composition
of preparation Test group 44 45 46 47

Test group 33 34 35 36
B-anylase preparation (%) 12 10 8 5
Cornstarch (%) 13 15 17 19
Modified cellulose (%) 75 75 75 75
Total (%) 1¢0 100 100 1GG6

[0062]
[Table 12]

Composition of preparation

Test group 37 38 38 40 47 42 43
B—amylase(gfeparatiom 15 10 8 6 4 5 0
Cornstarch (%) 1z 15 17 19 21 23 25
Yam powder (%) 75 7h 75 75 75 75 75
Total (%) 100 | 100 ) 100 ) 100 |} 1CG0 § 100 | 100

[0063]
[Table 13]

Composition of preparation

Test group 44 45 446 47
B-amylase preparation (%) 12 10 8 6
Cornstarch (%) 13 15 17 19
Processed yeast material (%) 75 75 | 75 75
Total (%) 100 100 100 100

[0064 ]

The test results (results o¢f hardness and sensory
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P-amylase preparation(%) 12 10 8 6 Cornstarch(%) 13 15 17 19
Processed yeast material(%) 75 75 75 75 Total(%) 100 100

evaluation) are shown in Figs. 8 to 10. As shown by these
results, it was revealed that, in the case where rice cakes
contain 1% of a retrogradation preventing preparation, the rice
cakes which are prevented or suppressed from retrograding and
have good guallty can be c¢cbhtalned when the blending amount of
f-amylase is as follows: the blending amount of P-amylase is
12% or more 1in the preparation containing the modified
cellulose; the blending amount of P-amylase is 4% or more in
the preparation containing the vam powder; and the blending
amount of B-amylase is 12% or more in the preparation containing

the processed yeast material.
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100 100 [0064] The test results (results of hardness and sensory
evaluation) are shown in Figs. 8 to 10. As shown by these results, it was
revealed that, in the case where rice cakes contain 1% of a retrogradation
preventing preparation, the rice cakes which are prevented or suppressed
from retrograding and have good quality can be obtained when the
blending amount of P-amylase is as follows: the blending amount of
(3-amylase is 12% or more in the preparation containing the modified

; Bgléullolsle;ttbgnblegdi_]ggcarpﬂglulgg of E’:l-arﬂxlsase is 4% or more in the

Lprep ation con?aﬁnlng the yam pow&er; and the blending amount

[gﬁlg-%wyiqseis 12% or more in the preparation containing the processed
yeast material. [Designation of Document] Claims [Claim 1] A
thermestahility-impasting mageriahydieh isjin asetrogradaign preventing,
agent for food containing P-amylase as an active ingredient, characterized

ritthad it-eomprises sepracessedayeast materfaland impatts thermeostability e
at 90C or higher. [Claim 2] A thermostability imparting material which

&5 fia t6frogradatioh Pteventing ageatior fé6d eontaifingft-amylaseasses
an active ingredient, characterized in that it comprises at least one

< héntter %%%&@ﬁ%%%é%ééésé@@ﬁé%?ﬁﬁﬁe‘f%ﬁi%ﬁ et Bndia 20°C

op%c!gf'%%ggllulose and imparts thermostability at 90C or higher. [Claim 3]
The thermostability imparting material according to claim 1 or 2,

[ehakacterized in that a yeast used for the processed yeast material
according to claim 1 or 2 is Saccharomyces cerevisiae. [Claim 4] A
retrogradatien praventing:agent farfead chatasterizeglin thatdt.comprises a
the thermostability imparting material according to any one of claims 1 to 3

rahdRramdase and-kas thermpstability At OFC of higher {Claim Stamylase

as an active ingredient, characterized in that it comprises
at ieast one member selected from a processed yeast material,
yam powder and amodified cellulose and imparts thermostability
at 90°C or higher.

[Claim 3]

The thermestability imparting material according to
claim 1 or 2, characterized in that a yeast used for the
processed yeast material according to c<¢laim 1 or 2 is
Saccharomyces cerevisiae.
iClaim 4]

Aretrogradationpreventing agent for food characterized
in that it comprises the thermostability imparting material
according tc any one of claims 1 to 3 and P-amylase and has

thermostability at 20°C or higher.

IClaim 3]
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The retrogradation preventing agent for food according to claim 4,
characterized in that it comprises 5 to 95% of the thermostability imparting
material and 5 to 25% of P-amylase. [Claim 6] The retrogradation
preventing agent for food according to claim 4 or 5, characterized in that
the food is at least one member selected from Japanese confectionery,
bread, cakes, Chinese steamed buns, pizza steamed buns and rice
dishes. [Claim 7] A method for preventing retrogradation of food

characterized by heating dough containing cereal flour and/or starch,.. .
Coolng e Heated oLeh 00 e L e Ak the ot

cPreventing ,?Q?r{htf%f@@f’i%%‘c@@ﬂ%% any-onepf claims 4 to 6 49 %th the
dough. [Claim 8] A retrogradation-controlled food characterized in that

cHdsPreducad by thermethod-acenrding toiclaim 2 and is prevepted:ffoase
retrograding and thus maintains softness even if it is stored by
[ ¢efriggardtion or freezing. [Claim 9] A method for producing a rice cake
which is prevented from retrograding and maintains softness even if it is
stored BiFreéfrigersich o frédzing: ERafactierizéd By dddinginadtertsoraing
non-glutinqus ric flou&r1 and kneadiré%the mixture, %ltjbj%ctirag the resultin
u

ﬁ%loflb Y8 a'h4t treafmént at T00C Fdr 5o 40 mir S, Eﬁea&iﬁgatﬁe sast
oSespling.dough. again, releasing heat until the.temperagure thereof -, o5,

reaches 90C, adding the retrogradation preventing agent according to any
cengLfLlaims:4.40 6:4heretomaintaining theydough fams te 204minuies: s .

and then, letting the dough stand to cool.
[Claim 7]

B methed for preventing retrogradation of food
characterized by heating dough containing cereal flour and/or
starch, coocling the heated dough to 90 to 95°C, and then adding
the retrogradation preventing agent for fcod according to any
one of claims 4 to ¢ to the dough.

[Claim 8]

A retrogradation-contrceclled food characterized in that
it is produced by the method according to claim 7 and is
prevented from retrograding and thus maintains softness even
if it is stored by refrigeration or freezing.

[Claim 9]

A method for producing a rice cake which is prevented
from retrograding and maintains softness even 1f it i1s stored
by refrigeration or freezing, characterized by adding water

to non-glutinous rice flour and kneading the mixture,

subjecting the resulting dough to a heat treatment at 100°C
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for 5 to 40 minutes, knesading the resulting deough again,
releasing heat until the temperature thereof reaches 80°C,
adding the retrogradation preventing agent according to any
one of claims 4 to © thereto, maintaining the dough for 5 to

20 minutes, and then, letting the dough stand to cool.
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