1 SPECI FI CATION O L- OR FAT- PROCESSED STARCH AND METHOD FOR PRODUCI NG
SAME 5 TECHNI CAL FI ELD [ 0001] Thg present invention related to
an oil- or fat-processed starch and a nethod for producing thereof.
10 BACKGROUND ART [0002] Conventionally, ani mal proteins, vegetable
proteins, starches and so forth have been enployed in the
manuf act uri ng process for processed products of edible neats such as
processed 15 products of animal el FuehTasyhanburg st eaks,

neat bal | s, shaonmai (shurmai), dunplings and the |like, or seafood
processed products such as steaned fish pastes (kamaboko), fried fish
past es(age- kamaboko), steamed whi pped fish pastes (hanpen), tubul ar
fish neat (chikuwa), fish neat sausage and the |ike, for 20 the

pur pose of depressing bouillon (drip) during heating, inproving

eat i ng-t ext ugLandrR eABFFROTESSEQABTARON ANEIMETHOROGBR PRODUCING SAME
particul ar, egg white powder as animal proteins and powder soya bean
protetn, powder wheat protein and the |like as 25 vegetabl e proteins
provi de springy eating-texture and enhanced effects for preventing
drip, andeCHisCaket'fgdideral |y enpl oyed. However, these proteins
contain their own unique flavor, 2 which requires adding spices and
seasoni ng§%0hAlorder to mask the flavor, causing a probl em of reducing
the original deliciousness of the edible neat. Al so, these proteins
are the all er gehefB¥eIPud dIVeaitgyn BatREIlsd @n §1iteqRf rit ryacsserd
the use of such 5 protein in the use thereof in recent years. [0004]
On the ofhe8FCRadYd &tGThRes LeXhPEPEVGRAMTSGESTof rel ative | ower

pric | ower _snel l's causing no allergy and the like, and thus are

br oadt y ia F?%@HN?&ﬁuénhancing the production yield of 10 the edible
nmeat progﬂgbg] However, an addition of an excess anpbunt of the starch
to the edi nmeat - pr ocessed product for obtaining higher inprovenent

ettt Tor oo o Y oL R SRR i
pOSS: bl'y <dgLERL O A NG S, itHQMa{?‘%g?e’l?ﬁ}]iéHpcl% gat EH?J%E@’&HHuga%ftyEﬁﬁg

edi bl e neat - processed products. i S reason, IS eage

expect edt-g-REESEN MW EUPErOfiul S Wi pti fBa 8N4, added obBs5bg
edi bl e nmeat - processed products and can exhi bit enhanced effect for

preventi pgobiiet drdP HhiNgmbhes Nt Nk WahPewl deberd onpldiR@itBe shao-
springiness and the juicy feel 20 of the edible neat. [0005]

Meanwhi | @it hen@hd 1) OfdumdlliRGeCEsE ethstlaneh) be 8estddd hrofleaisaabl e by
drying or heating a mxture after the preparation of such m xture by
m Xi ng apgbanchs iidh aix Gickamadf Bdsorpaatei |(kantb@ko f atErieldatredh
subst ance, and have been utilized through the ages for the purpose of
i mpr ovi ngashes sapye-Hgimeekodf bheamseadhfviogpedsiipaspasted nfiraopiend, t he
productions yield of the edible neat- processed products and

i mprovi ngubhbarafigigaeatt UcbikPat entfiBicowent satsage &)d theodeke, for
Pat ent Docunent 1 (Japanese Patent Pre-Gant Publication No. 5
545-Z2, 898e(neTmyye defsclebessangebdiod fagy (grdgliciwyginm hsdtingy
fat-processed starch, in which an oil or fat is adsorbed to starch
grai ns byMEHAY Hed | §RF M Retest Uramn&farerangiyongrodechy Wy leresent i ng
a heat source of 30 degrees C to 150 degrees C. Patent Docunent 2
(Japanesé®Pagent Lai d-Open No. S54- 11,247 (1979))

In particular, egg white powder as animal proteins and

powder soya bean protein, powder wheat protein and the like as

25 vegetable proteins provide springy eating-texture and enhanced
effects for preventing drip, and thus are generally employed.

However, these proteins contain their own unigque flavor,



10 describes a nethod for producing an oil- or fat-processed starch
by adding an oil or fat having iodine val ue of equal to or higher
than 130 (equal to or higher than 125 for soya bean oil) to a starch
at aratio of 0.005 to 10 %w. RELATED DOCUMENTS 15 PATENT DOCUMENTS
[0007] [Patent Docunent 1] Japanese Patent Pre-Gant Publication No.
S45- 32,898 (1970) [ Pat ent Docunent 2] Japanese Lai d- Open Pat ent
Appl i cat iwdn.c20Pehlii cat | aidiNey SpB4etlaRd7s4£d9A%8)ngq Rat emtle DPocawmeadk 3he
Japanese Lai d- Qpen Patent Application Publication No. HO4-51, 854
(1992) [ Fateemntr, Dosuseng A |prlddamesé kaddeoperihFatcentgiAppl debid¢iomusness
publication No. HO6-133,714 (1994) 25 [Patent Docunent 5] Japanese

Lai d- QperpfPahenedipptineat on /Ry, i c¢hebenpiete 2005IE3 tho6a 1l he SIMARY
OF | NVENTI ON PROBLEMS TO BE SOLVED BY | NVENTI ON [ 0008] Since the

t echnol odiPodeseiEbeH, | 34 HeEbd e ldeseaibesr Pt difoed DBeun@dtol such

i ncl udes a heating Erocess at hi% tenperature in the production of
the oPl - RICHEAP- pRoERI SEIF SthEr@eT dReras@ bfY®3E 0i | - or
fat-processed starch as inproving agents for the edible

meat - pr oce¥¥8d product results in the inclusion of the oil or fat in
t he i nproving ent whjich has been experienced the heating 1 rocess
bt hi gher -t oupCRatIPeOCRR I oA ChEg R T BAE SRS OF HEE LA TLve
or fat has_higher iodjne value.and_thus is easy to be oxjdized, suc
o1 or rar s e el A St reipelartienay ARe bPEatats oo
the oil- qr fat-p t.arch. ' th I : i

i gher 1 Galife S8 RECTAN S dar Rl THE el T BsP g led i S e

progh gssed. Eﬁ?ﬁiaaméﬂ?loéréﬁﬂcﬂz‘éq tﬁP&zQ@eP,Xi E'Q%qtqfono'bk ok é;s’éeésf

generated, whic eteriorates the avor an e eating-quality o

the edi bl g JRat o pr pg€ssEd- AdU¢heCaAL B Oi NGk I NS 2aBEL kKPSAG-t for
therein, resulting in possibly deteriorating the value of the

product. 2RECAOZL higher MPdRRMenitt cFseét afdd i@l %Q@Qﬁdtﬂ@qtpiélfw
study of the present inventors that the oxide of the oil or fat

gener at edidvrkBeyheat &g farduiald vadeaerposesrd ke sbatchat ndg-nod-gase
the solubility of the starch, resulting in the reduction of the water
25 retentdnett ys [ADG0G iearmehidtercawa) | pbdeidlachiraleedbesting springy and
improving the production yield of the starch may include a technique
for addi nguiay abkkahg-ssttunen dtheéhedelilel aresdatpiocesseddppoddicttd.0 For

i nprove the production yield or the eating-texture, or a technique

for enpl oyilsgreheost atthi§ ciagent ywekhethed al k giriessaltt ai nev hieyesliddl @ 5
meat - processed product, and these techni ques cannot provide

suf fi ci ertargps ovehetcam hehadsieddibt Fon sA ke asgtirprepessed products
eating-texture. [0011] Also, Patent Docunment 3 (Japanese Lai d- Open

Pat ent 1GMGhICRBaEXBHONp. enharmecs ef§sat (190 Dnevgid ipgt Ehe BotRufeHiiw the
(Japanese Lai d- Open Patent Publication No. H06-133, 714 (19943 .

descri be g3 Aol FIP U r&th i ing opr 88 e 530 SRIAILAESS PRI AT ol Y- Favieel
nateébalsdpf starchﬁs, a“¥ali salts and raw soy bean powder are

m xed? afd CHE AFXPLTE"SE thermal |y processed at equal to or higher

t han 120dé% g?grees C. Since the raw soy bean powder is enployed in

t hese pr ugtion met hods, a flavor unique to the soy bean is

generated. Al's j t t-er applLicatli C T r
deep-fried foogegihﬁﬁge1?§3$q%ﬁicﬁga?éktﬁ%$§%$%§%ur6%§g ggpge§%350h
Docunent e i Ok | . i r t :
lavor 20 e e o Fa e Ban o5 001 71 et o paderny ooy Habr of
causi Ng a8 [QUS,PE OBl 6M.1ihd Be s@ak ATy 1 AN P tiNe 0ther o pand, o hen -
the processed starch is blended in the edi ble neat-processed product
that spequigtescngtali ¥ebycdrRWer Jpeahhg beapeidtiued sHebubhamd ages for
uni que to the soy bean may possibly spoil the original flavor of

the purpose of improving the springiness of the seafood fish

pastes, improving the productions yleld of the edible meat-



25 the neat. Al so, such processed starch is thermally treated at
relatively higher tenperature of 120 degrees C, which increases the
flavor unique to the soy bean and further partially danmage the 6
starch to increase the solubility, and thus when such processed

starch is blended in the edible neat processed product, a
deterioration of the function is predicted. [0012] 5As descri bed

above, t L o n :an_oj

fat-proc sé%ggésgr% ) f%%'@agh %¥Z¥?%§%%$§%%fﬁgrg%%?éf%r&fﬁﬁﬁn€|e

meat thatpeanehesan dennative to a protein that has been
conventionally enpl oyed as an eating-texture inprover agent for the
edi bl e ngafopnocessed products, and also has an effect for 10

i mproving the production yield that is unique to the starch, and
further exhi bi patenel besimdhe 1f |(Fupase s dbd i alrrerorhnt | @vslricatiah No.
are unique to the oil or fat and the protein. MEANS FOR SOLVI NG
PROBLEMS 546633] 8 46 Theo Tr)gs eriscirisent ®rsetiade feagprbyucomgluct ed1a or
study in order to solve the above-described problem and have

event ual IfptFpundesdad strarahl, - ior whath priocedsed star th ddsdnbgdato starch
specific solubility and an emul sifying capacity exhibits enhanced

qual i ty wirehnexbel ¢@mtadtiagothandofl snddfiteirt sirpliradeds iavachéyf oods
such 20 as the edi bl e nmeat - processed products enhanced effect for

i mpr ovi nPreRentang ny-head woargadoénbardatagist ct-of bp0 | dgFRASN§ -t h8atent
production yield. [0014] More specifically, according to

t he pres®REUNADENE | bfRPaesce Pabent aiiCRed élﬁ-oﬁﬁél-iﬂfr%?t-(af%géésed
starch, satisfying the follow ng conditions (A and (B): (A a

sol ub? 1 i E%?SF?%%%&? R ERPghBF otRaln® 33! @iy REsS2 B OEqEar £626F0

| ower than 45 % by mass, said solubility being_ obtaiLned hy the .

fol l owin Yp?a%‘a%rae‘? V119 B5LaRAVHY dEo & %P8n°!5fecﬂ gia orohigher
fat-processed arch i.s dispersed in.10 of. distilled water,  and

et GTE L Pk R} 1 Oa Sy HOSE a1 TR B T8 v BRKRISH OY dedPefs ¢
for 30 m , .an [ o] +£Q 20 degrees C to obtain a

gelatinifggkgﬁq%?dgJ%ﬁggbéﬁéﬁrﬁbggﬁgﬁﬁgdﬁﬁ'is centrifuged to be

separ at edp ﬂﬁthﬁ6 M r content contained in a supernatant liquid

IS neasurea y a phenol-sulfuric acid nmethod to obtain said

sol upd | | PrrrRRdod@Ry@n emul sifying capacity is equal to or higher

than 50 % and equal to or |ower than 100% said emnmulsifying capacity

bei ng obtrabped by the follow ng procedure: 2.5 g of the oil- or fat-

processed starch is dispersed in 30 g of distilled water and 30 g of

canol a oifbatsnadossiridiar aijnjapanése wadnt @riescehht I Bgb(idfation3n600s45-

rpmfor 1 mnute) by a honogenizer; and then, pronptly after the

stirring325098L(p¥7dhe dispersion is transferred in a nmeasuring

cylinder of a volune of 50 nL and is left for 30 mnutes, and a

vol une frH&etentn Décareremil]siTbpedesayierid-Opmpadatedt t Apmhitcaitiosai d

emul si fying capacity. 20[0015] According to anot her aspect of
t he 20 es@nblioyenti din. tShdreéli 84proddted a food i nproving agent,
cont ai ning the above-described oil- or fat-processed starch of the

present ilRgbant oppcument 3] Japgresei g d-@rkar Pheentshiech it ithe

present invention, there 25 is provided a food, containing the

above-de§ébﬂb@@t¥Qﬁqu-nﬁpévﬁhQBQ@eh¥9Qﬂﬁ the present invention. [0016]
According to yet other aspect of the present invention,

S
there is pPREOTHSPAMEIhAd FBP2RRYRIUG Y OPRE RBBIRL e id9é¢d08i | - or

fat-processed starch, including. preparing a mxture by bl ending an
edi bl e oPPP %c?%&mbﬂk%oﬁ%éﬁ?égi%}g @ﬁ%M)or fat-related 5 substance at

o SN0l L0l 0 O ) gee LB 0,008 kLol Jmes apd gel (o

st arch; @ﬂglggﬁ%iéﬁ%ﬂﬁi@%0§§5§,§6§ture' [0017] In addition to above,



For exanple, a nmethod for inproving a food including adding 15 the

af orenenti oned food i nproving agent accarding to the present

i nvention at equal to or higher than 1 % by mass and equal to or

| ower than 30 % by mass over a foodstuff, preferably at equal to or

hi gher than 1 % by mass and equal to or |ower than 25 % by mass, and
further preferably at equal to or higher than 1 % by mass and 20
equal to sovMbeweprt ewEOrc by nass, nmay be incorporated in the
present invention. In addition, a nethod for inproving an
edi bl e megUBIL.ARMEUTD NBE asldivEp Bhe IHVBNED®Nt | oned edi bl e meat i nprovi ng
agent according to the present invention at equal to or higher than 1
% by masq0and]25 equal to or |lower than 20 % by mass may al so be
incorporated in the present invention. ADVANTAGEQUS EFFECTS OF

| NVENTI ON [ 0088hce the teshrddsgyi Bedcabosd, iraddwr dbeyetdeshellppdfaient
invention, the oil- or fat-processed starch, which exhibits enhanced
qual i by Wochmentel | bnelydes ér haaling spresesdiats HioanEeEPeFRERE fidodde
such as 5 the edi bl e neat-processed products enhanced effect for

i mpr ovi n@preREcEaen ngl e Wid —ard EnhaREREPETTTRELER i BpR FhPh Hée
production _yield can be obtajned. DESCR PTI ON OF EMBODI MENT ié
In the prédenfri hveTRTFES Ik SSPFCho?SfH?Prﬁ?‘Hé’@sé‘Sﬁn%a’?% t eefeéjrlgg

a starchiness material’

d d th duct
vl oy MBSt PP RCereat BAb it RaoBEs oft rane S LB B g i o PR
fat-relayedﬁﬁubsﬁancg IS add%[ b ? ﬂamuaggr%pp%g %gd &h rltﬁg%tl
m xture i§ i'Xed"BhY HeAtEF " 0626 Pragss 6P f s procesSed
st ar of the re ent i nv bi t t
e oorti ng ERes ERr e E%me%?sﬁép%at ofn R STERC L Ghs cage

9.5 % b d 2 0
Y {H8%S a8l ofﬂ equa gléﬂ&ﬁ %er thané%oﬁngaﬁ useggjéﬁ% to be

enuIS|fy|ng capacity o % and equal

l'over thap;100%;, S%@&@{SW?C&'Eétoﬁsfﬁéa@@§QQ§%ﬁgeﬁ%@éﬁ@doﬁeﬁﬁg%ature in
present invention is configuréd that the both of the solubility and

the emul sinkybRg Gapash tyr ae sati-shiedamigihdheabaverdescri bed
specific 25 conditions, the oil- or fat-processed starch can be

bl ended i n thepedibte, Meadn pirecessedrpraducisindilgherl ikeit® value is
effectively suppress a generation of a drip of the food while

i npr ovi ngethed, 10xeadst gy teex ttee cafl dhefdtoaids drhemrebyedchi Bwimg a smell
i nproved production yield of the food. [0021] Meanwhi l e, in

t he presemtigspetcof tioatoxigattibe odl abil ot yfaf % tdeeesbkedprwhich
fat-processed starch is specifically neasured by the foll ow ng

met hod. deterioFitss e afllgved. &ng blye agdiyihddpiadafivep§i tine gfdiple meat-
sanple (oil- or fat-processed starch) is dispersed in 10 m of

di stil | edrageesedaptodyet clsirdisdadndi shes sitenl i nigagt deraln resulting
thernmostatic 10 bath at 90 degrees C for 30 mnutes, and then is

cool ed ddvinPPE52D1 Hedp vl A tTREN LhehBa bt i ihddegerachffzed liquid is
centrifu ed &3 000 rpm 10 m nutes) by enploying a centrifugal

sepaf&t orl0 094d the total sugar content contained in a supernatant

| d ph | | f d t ha 5M
sbgg:f|LZIr§asuregBB¥fl e“ﬁ@&igujﬂSgaggéﬂﬁégh%dﬁiéﬁt ?%ggﬁp%ﬁﬁﬁﬁﬁnt

Sol ubi | | EYF6T 751 VB ETE Pt G ecBELEE S arieh e elquaP g g
than 45 $hb) |IB83agl i 2 10f Lh8,EBLLOOEA EX ﬁr%hog hgePLOAUGLn and

in partlc ity of e nea

pr ef er abl 0.or an r I
equal t()%% g&%th £ t%%w§£%§ﬁﬁa§§gug%%%9t e ot Q%dgg% OﬁlﬁES#ggﬁ%ﬁer
provigi ng.Jiapreyed,

[001C]

Meanwhile, avalilable technoclogies for improving the



di spersibility of the oil- or fat-processed starch, the solubility of

oil- or fat-processed starch is, for exanmple, equal to or 11 higher
than 9.5 % by nass, and preferably equal to or higher than 10 % by
mass. [0023] Al so, in the present specification, the

enul sifying capacity 5 of the oil- or fat-processed starch is
specifically nmeasured by the foll ow ng nethod. Speci fically,
2.5 g of (o4 f S

of st i FISragt o hr 30 76t Peang) a0l I e S aa ey St he S

di spersi QR b§k§ilr§£$kV!ﬁ|%H% 40ibogogen odé%s@QOpEQ@&cé-ﬂB N#ebve the
and then, pronptly after the stirring, 50 nL of the stirred

di sper si @Rohsctian Pélfdﬂ%r' Rhd ealBRGUd NG| bRdar tetn@iyel uwe of 50
m.. After leaving t di spersion standing still for 30 m nutes,

vol ume okm@no@ii s&ﬁé aftdrayer ol ft I gadi QuttRC@okdilNgs4 Dt the tgreaduabi.en
of the measuring 15 cylinder, and the obtained value is defined as an
i ndi cat omeat-phecessisidntdugtcapadi tiyese technighesetameot thevide

enul sifying capacity is a volune fraction of the emulsified |ayer,

and t hussufficiefpemmsidwemegtcapach¢ yofXdductiochveliaie aid eimultdief eeting-
| ayer (m)]/ 20[50 (nL)] x 100. In addition to above, the

t enper at tiegtfioe. neasuri ng the emnul sifying capacity is, for exanple, a
roomtenperature (25 degrees C). [0024] 25The emnul sifying capacity of
the oil- [8P1tat-processed starch according to the present invention
is equal to or higher than 50 % in view of stably inproving the
eating-texturefland Prlerndy a%acymemy 3qUEAPaNESeY LﬁF&h@Pelﬂ h2d-$8% and

nor e (;greferably equal to or gher than 60% _ Al so, there is no

par t H¢ul gidb&b‘ﬁ%?lw M- SH4Ré - Brtil é%?%ﬁ g 28p BEFE - oPOTHRETY; [4. (dppanese
fat - d_starch h 100%
for bxamirec ARy peaimirbd 8abiof dle: ¢l iaand [foskef) des"cr%t

h hod d ' - d h
ot e pREEERT GBI POBEeBEE T BB Pho  Relthod (0% (g

the oil - Sgarcﬁgs pr ¢ C;fasfle%aﬁtt%r gﬂd &?rsdqw%eg?l EsBW&QP PLESeNtq, (PR %he

i nventi on ThEl Udes, or exa ocess steps:

step) a mg %gel SR Aol gyg ddbaYtb @ﬂ' bg ap gedihl.e 9 h @@ofat

and/or an'e -re ate ncelnara starc

15(5?§0”Qe§E§QQ @ StS%LQuJeOEh@e%wté@yatBeQﬂu td&%d@'rxwr&n}?ﬁﬁd“%@l ‘tﬂe%@e

first step. 26] le, 1t has been difficult to obtain

the oil - %du@%.lc&ﬁ QEIRRE SEaHQva@vmrmg;@%a%ers§§;|19éarofls generated.
predet er m ned 20 sol ubili ty and enul sifying capacity in the present
inventionlby, ssimdy @EOIRYEBE bPSl LoMieHd enah ABthethdel, plegueirngd
the oil- or fat-processed starch. Then, it is found that, as wll be
descri bedobat er tie Exiaml edichherpHpdmiseburassaebt Bstdrite Dedulkets 3
oil or fat and the starch, is blended to prepare the 25 m xture in

t he abovendeécrabed-ddkest isit ep, odhdat Hel arirbltempetratonrd atsudbhélsvarch
and the pH adjuster are heated in the predeterm ned conditions to

al | ¥ t henproduce i dre glovt beaoi VolariliR:s ftat pprotesyevsichcalishagi ag
predeterm ned solubility and enul sifying capacity. The raw materials
and condiserbags epiplolasd iinn thireeft iRy, argl on thﬁeoéb%bri@lirsirep@ew thepe
further specifically described below 5] 0027% pi cal raw

st ar chesPracesded sirecisgecbiprded yin ddien eslt ﬂ»@hme%x@/r%ﬁ%eﬁ Rrefuct
hi gh amyl ose corn starch, potato_starch, tapioca starch, wheat
starch, ek 5e@FEIES dadetivalrhlowskdieasdnst 68§P§F%’ﬁu%d S5 filager
starches t hereof such as, for exanple, each of 10 acet

et heri fi 88+98% 0sR - 115188 SEPCHRYE RPN Or SROE b Riats] rtaﬁerféaf@r of

25 the meat. Also, such processed starch is thermally treated at

relatively higher temperature of 120 degrees C, which increases

the flavor unique to the soy bean and further partially damage the

eGP LR oL -



Al so, in view of the stabilization_of _the eating-texture, the raw
starch having the degree of swelling of gqual to or |ower than 45,
preferably equal to or |ower than 40, and nore preferably 15 equal to
or |ower than 20, may be enployed. In addition to above, while there
is no particular limtation in the lower limt of the degree of
swelling of the raw starch, the degree of swelling may be, for

exanpl e, gqyah £8 Ohchiaher-HhaR1Bpil ey eMPftHuRPLA¥KNSuEN S rocessed
eating-texture. 20Here, the degree of swelling nay be obtainable by

the fol | @MapRghnBthpdensReGiH it¢al bMible dndft th®deawest predudis, a

di spersed in 100 nL of water, and is heated at 80 degrees Cin a

t her nost ateirer¢Bagbesn fOf 32 muAdtesn addoidEnttesi.cool ed down to 30

degrees C, and then is centrifuged (3,000 rpm 10 mnutes). A 25

portion gfootike obtai ned precipitation is taken, and is thermally

dried (105 degrees C, 4 hours), and the weights before and after the

thermal dry ar@asneasursied Bieoweggreéeref iswed | imyn sechdodbyri maltedago

a ratio of the weight before dry over the weight after dry of

preci pi t ani onlFweightttefaressady sterght @ity ndisypn effect fe improving

above-descri bed starch having | ower degree of swelling may be

sel ect ed theordibde exahpii@t tha beposs- il ket kivvar ¢R, at BEOGeHe d&ihatated

starch, the potato starch, the_corn starch and the waxy corn starch

and the &ce8scPpHrRBELIQAN Oh eMPReY§eedy| 3t P SiNArERXARES t HBPHFOTSH agent

starch are preferable. [0028] Typical edible oil or _fat include soya

bean oi | fo%atPPoGeiP1D BRIt SICRCE5Hi BRCTIHG eifdsaHFPoNRT Wt IS t for

the | i ke, corn,oil, canola oil, 9erhll oil, flaxseeg oj), sunfl ower
Yigidy © E%?

oi I, 1BeardProVingcbie oer &M 115 HHEYSi T 5t Hn g e

the like.. Also, typical edible oil; ofp,fat-rela su anc

incIudesiugﬁﬁﬁgi?%ﬁh@ggﬁéwpgl§ﬁghkgg 5}§¥%ﬁqﬂanpg$g§ ggﬁér%% R ITk

the 15 like; S i pids;. .al ride u eri de,

diglycerﬁégta% 8tﬁ£9%¢§e. fﬁ%?é?% 2: §a§ﬁ%§%?§F$??§g%%§é preferable

to enplo ' f | odi ne val ue of equal to or higher

t han 100¥g%&?hgbgd$%%gfﬁﬁ{ﬁggﬁaggbfat, and it is further preferable to

enpl oy thafy1having iodine value of equal to or larger than 140. Such

oil or fat having higher iodine value is susceptible to oxidation by

the heating, exhibptssbhghaiveiesnhageetigstl picdii@cstar ehstang ihus

the effect for inproving the eating-texture of the food such as the

25 edi bl e reat tpr 86868 ethdrpdet slecanibed expesitedd. ahyphead ©idntoralfiat

havi ng i odi ne value of equal to or |arger than 140 incl udes,

speci fi caldund hhgh hhnel ki orsdbtlpwecessdd flaxdeddvant ansbddieficls

i ke. [0030] Meanwhile, the blending ratio of the edible oil or fat

and/ or thelatiiblieyoahd ar dmtlsid¢lvatgdcspbstaneehiibitheenhxter® qulisy

for exanple, equal to or higher than 0.005 % by nass over 100 parts

by mass ofithhexcawlstartlgvdam avcewled exnibhititlgndedginnheheffeads fspich

reformng the starch, and preferably equal to or higher than 0.008

part 80by arasbe afdbherecgrarecassedequatiucios gnmngger efRhaat o2 parts

by mass. On the other hand, the blending ratio of 10 the edjble oi

or fat addREPVERE BEPLPR-BIILeHtUrat 2RE] MRANQbSFAREE AT t HEPTANKIS &he

is, for exanple, equal to or lower than 2 % by mass, in view of

t he_ef f e X FHEEERPr BYEHY: t he eating- texture, and preferably equal to

or | ower tQ@q 1.5 parts by nass, and nore preferably equal to or

| oner t hai?le28 parts by mass. 15[0031] Also, a specific exanple of a

conbi nation of the starch. a the edihl.e ojl or fat enployed in th
G eseoedifa b o' eTals, T ar bR ere

production of t1&SoFPESD OF exa

i nat | f .t -1 il d i
2 ol natd g et phe orome: Ignkedst acebeapdthi el a0t tplodaU00
stably OQ%ﬁh%h@QthSngi%ioﬁH @@Iégao?§§§ed starch having specific

(&) a solubility is egual to or higher than 9.5 % by mass and



25 that can be utilized for the foods, and may be suitably sel ected
according to the types of the raw starch and the edible oil or fat,
and in view of the solubility in water and the influence to the 16
taste of the final product, the preferable pH adjuster includes:
hydr oxi des such as sodi um hydroxi de, potassi um hydroxi de, cal ci um
hydr oxi de, magnesi um hydroxi de and the |ike; carbonates such as

sodi um car are, [ Jm ogensC rﬁ&ﬂg;e, t j hon 5

and the %i g? Eﬁo%%ﬁg%es Eé%ﬁ gg ig% |unfhf€?§g§§§%ﬁg%p ate,%ggqium

di hydr OQ%tefﬂHéah@%ec@éﬁ%tﬁ%w'ihgepr@@&dﬁ&ero .1y Besy of nioy GaL RghvArsion
salts except the above-described conpounds such”as”trisodiumcitrate,

sodi um aggt ahe, o$Pdi 4m fAcCtabeesdb§Oogt IS UGC HAEErsSQ@H MM corat e,
sodiumtartrate, nonosodium fumarate 10 and the [ike, and it is

pref er able st 91 bbgnckne enhdmene ffxthese £opoYAdsn 4 tthdrddytihteée bath
preferable to enpl oy one of nore of carbonates such as sodi um

car bopat &esselli &t $iy Heager scar fonate, moiassi uadcanbonsd eccarledd Bewn to
like. Also, in view of further effectively suppressing oxidation 15
odor of thWedegteenrC flai qitadessedesstaicived tlilgaipr etles aldlmttimierpl oy
the pH adjuster, 1 % by mass aqueous sol ution (25 degrees) of which
exhi bi t s lpHuofl egusntmo fogehli ghebet heprGitsd anddnbeea brafgaiopteqgual
to or higher than 8.0, and further preferably equal to or higher than
10. 20[ 0088Fained in Eheumddinagaguabideid gfs meespreddpyist ehappdrsudduric
parts by mass of the starch is, for exanple, within the range of

equal toaeid Begeed ttarPkta0055padt 8o B inddyianddequal to or smaller
than 2 parts by mass, preferably equal to or larger than 0.02 parts

by 250 mad8)afd” efiratitie n6r CeRaFteyY thafvRls tpaPtshbgherasddianple® and
preferably equal to or |arger Ehﬁp 0. 03, par s,?é,nass and,eq%gL to or
smal | er EAYAT152 Parkdsdy THg8s10%8hd 344 R LRGFERT FRHDY PEFREqual

t I .th 0.03 b d |t | | th 1
0 o 2rgt hben 0% Bk Bl mssand saual oot emller dhant

i.n. which th Ldati d £z il -
ot - pr oc B eaoere et e, HEoEhEF o Srhe kDL e amdsd
case. i nghighofleogmpas) LinofnLbe: stareh byt e, pxi datian ok the

oil or f I'S cause s to obtain su cient ef

nproying bHoe F9Rdef 1t henedbb! By nBat g%%%%% RAQAMELn, Prddpe19t hefer

i de
hand, exceSS|vé§§ | ager addi ng qﬁantlty of the pH adjuster nay cause

a case, kReWsiChrnd0 PenEeRtl bhe Apssdydidst @ suRk-auerd Ordda b
adjuster is exhibited in the food such as the edi ble nmeat processed

product geptalthddiheRdded pHvadimstef J0G34LnAl s, 1&Pt VIEW 3 minutes,
stably controlling the solubility and the 15 enul sifying capacity of
the oil - aadl &atepicessedishabEhantdeuladdiing questi iy wdadihredpldo obtain
adj uster may be controlled so that pH of the mixture is, for exanple,
around 6shitioemdl & fiandy prmekedaply around 6.5 to 10.5. The pH val ue

of the mxture is presented by the value of pH 20 according to gl ass

el ect® odéOfedbhod of slurry, which is prepared as starch slurry of 10

% by mass concentration of the m xture obtained in the

above- nent i one8cE¢P¥r@ingttep anpOd85] aTpechH adjhgs PeeseRt atieikantiipn, hghere
first step, which nore 25 specifically involves mxing the starch and
the oi | &f PaPVidererae foodhdmpaeyiedl adent mccatroRing %r% Fhsifogleperibed
adding the pH adjuster, and a salt may be added as it is, and

pr ef er abPylther tﬂHFQﬁﬁsﬁ§ﬁe?tﬁﬁ9hU%ydﬂEEGFﬁéanFnl%ﬁﬁﬁﬁﬂ9¥i n wat er

of 1 to 10 tinmes ampunt of the salt and then_the obtajned salt

sol ution may bECEREREHY I° ifUIFHRENBFOPT YT abie PERSENE hE P W@ ustBFre

is dissolved in, er of equal . to or larger than 0.1 parts by .mass .,

and Saualt St B8V HIES i Tt HRRE10n P (S byoRuEsOaaEH 1D e 4Ty oving

mass and theQ tPe solution is_added therein. The aqueous sol ution of
agent orf the present ilnvention.

[0016]



20 rel ated substance are m xed. [0036] Next, the second step will be
described. In the second step, the mxture of the starch, the pH
adjuster and the edible oil or fat and/or the edible oil- or fat- 25
rel at ed substance are heated to obtain the oil- or fat-processed
starch, which exhibits the effect for inproving the quality of the
solid or gelatinous food such as the edible neat and the like. 19
Concer ni ng t he pffdier-aBhgt f €afdichedhaBpett i 6f heat edeardbunnest 8in,a

hi gh tenperature of, for exanple, equaF to or higher than 150 degrees
C, the visees iy protheedtamehhos redupesdinyiddehdaghgecodiesdeitsidarcd -
granules, and thus there is the concern that 5 the water retentivity

t hat t he ot dachponcgssad |atahadh, maychediongt . orEparingher eiksutdeby
concern for reducing the production yield when this is added to the
edi bl e médtengiiogesseeddrlod uxitls orTHas, andéor her mrlibdgi nglaeyr bat~related
carried out preferably at a | ow tenperature of equal to or |ower than
130 dégr eepsCangadanpre Frafdr afl gabawero 19 tlkanger20hdagh e@dS @argid by
nmore preferably at a | ower tenperature of around 40 to 110 degrees C.
Thi s can"&&5 épe SOUppk s3ity Ied lerdhhage? glantise byt @peR o 100 parts by
provi de_nore _enhanced effect for inproving quality of the edible
meat. | n"&dd OfoRlEor @hoVe TS P8t RBRE-T5CHI NG Pt dt MeHREFREt he | ower
limt of tQF heating tenperature, in 15 view of noderately reducing

t he agindxkﬁﬂé and providing inproved productivity, it may be, for

exanpl e, equal _to _ar.. higher than 40 _degrees C._[0037]. The termfor
t he ther nmal agﬁﬁgaa§§pbgnSEﬁt Wf’sgPya3§%+Eﬁ f@m@gnﬁgéogoﬂg}?ﬁ%n10f
of t starch and the heating tenperature, and for,exanple. equal.t
o | of ortRl 2Rt Rt NG LEMRELELHLE p AN OLRE BIPLE Sy (e

pr ef erabld%"%%glﬁgt 0u04 48 grogégg 5ah§é‘x9§c£”%l GaUALqt oPr%éJf‘]f;iréi‘?{g the

t han 20 days, nore pre abl'y “équal to or 1onger than urs -an
equal Foo%rvi%gogaerﬂ@aﬂ@n% da¥s- be withiBHAMLbBe SEUERY present
viscosity Is generally enployed for a guide for the aging termof the
oi | - or figi=prgegssed starch. 20 Al though the reason for the

increase in the slurry viscosity in the case of the oil- or
fat-processed $bareRahsloota Gletdiod ifbri Smeehsimeredobiatintheddid Liding
fat in the surface of the starch is oxidized and pol ynerized by the
heat 1hg tiheCatiseehbet hythkdD ekl ¢mbrehangesgintd hecstraial sortiae @yresutin
that the oil- or fat-processed starch contains water and air to

exhi bit dreemch bkeaphygiaialtprapeitiier Qutarcdnsi der abssnans ¢duatl thu r
results in the increase of the viscosity of the slurry. [0038]
10Meanwhillogeri thias deserkibedisisn oPaetreat fBodzmEt, brejeapantgeat aaqhaper
Pat ent Application Publication No. 2005-73,506) that the oil- or

f at - pr oceysdd gbear tharenbl oyingasive asdl earai dto mavilayeirodhag Yal tdopfmass,
equal to or_ higher than 130, which exhibits the 40 %v. concentration
slurry viadcodiEyher eiRiRTad Yortl aAgat thar 159960 EPani s Sury abiss and
for the batter application. On_the other hand, as shown in Exanples

di scG@se@atletO aR bYTEL dhafatIprob¥sBR st Reof RESRPaF AtV et the
Exanpl e 5, which,was produced in conditions equivalent to that
enployedRHESEEQaﬁBVEHQMNHescribed in Patent Docunent 5, did not

tisfy the solubility.required. in th t 20 | ion. Further..
The o1 brry vi sBsPEYbroEnd: BTy PR P Bebued s PABRCofet el 1o ting

toi ti [ | ativel y | i.Lh il-_ or
Fat - pr ocdscaa s AP b GEet Hr HEb LR B e Ao b e Bl o
o pooe e e oeent oo e )
concent r a1l oR "G ¥ he 46 D5y RisS I8 I o | Sual Fidn Tab L ‘g oo and
PrF] SoanoinBdugl b Rhycoasfart haNs 18D fss uliChIBGe AR A Dt AP

fol |l ow ng procedure: y anhydride conversion of a sa
or fat-prggessedeatalGdndidi spersed 21 in ice cold water so as to

ADVANTAGEQUS EFFECTS OF INVENTION



10 descri bed production nethod is considered that the pH adjuster

such as alkaline salt or the like is ad@;d inthe first step to

reduce the oxidizing rate of the oil or fat_by the heatingr_which
results in the reduction of the oxidation and the polynerization in
the surface of the oil- or fat-processed starch to decrease 15

hydr ophobicity in the surface of the oil- or fat-processed starch,

t her eby q% N ﬁsing the viscosity of the slurry of the oil- or
fat-processed starch. [0040] Al so, in the above described production
process, the 2Q.s j.] 4 he .aLl - f.at -0 S .can

adj ust ed by su?‘tS agkg%yﬁl&t%’o Oivtr?é £ %léb]écrir%ﬁ t@%ftﬁehéggaggaj %@%éé{rjc.l%%’sg?le
the emul siihivi By £apacidoeled B8aokh, 0fidRleliRgessern AL neA heys th

adj usted by suitably controlling the anount of oil or fat. eref ore,

the oil - chatnprocessedrzd aneh BaNipO:4 e sekdbihi t¥e 2000 08 as

emul sifying capacity, which are within the specific ranges, can be
prodused thy sdibadlyeatidisideBgetingradmiiy hahbedokkrost fadr anghrbheng
anount of the pH adjuster according to the enployed raw 22 nateri al
in the fithet candnghessanendnst epant@d4dfirect for Aecpsdimp dhe t he
above-descri bed procedure, the oil- or fat-processed starch according
to the presdonttioventielah das bbt abheinedThe oil - or fat-processed
starch thus obtained satisfies the specific conditions related to the
solubility and the emul sifying capacity, and thus exhibits enhanced
effect for inproving the eating-texture and enhanced water retaining
capaci t y PEPERIPRIGN raddiBODaAMENREr ati on of a drip is suppressed,
resulting in 10 providing enhanced production stability and
prodh@tigﬁo99éld. Also, it is not necessary to enploy high
tenperature for conducting the heating in the second step, so that
the oxi dation 6BOFI®fPEFRETG FNFENFAP it & Thy CFhé&2 heRE P¢RP osh Sherch
reduced to _obtajn the food with i nproved flayor. 15[0042 The
~——oit=or F&t*protesd et H1RrEf S cBor B Hy o' -—bﬁegﬁagu?#&?ﬁo&ﬂhnﬁy——----—----- —
be added_to va%ious types gf foods. Wiile tEFr% IS qggggrtL ul ar
i mitati BACEBCTHE (A ST FREETaT tat e FodbdClt AR Gdees$d Sfafehr ©F
may be enpl in,.for e id.or || od su a
such as gﬁegégg%%éj%%afFT?%gpgg}%?%ﬁréhﬁqﬁﬁﬂggeggeéggég ﬂEfggéhdg§§%Ch
i keycor i r t apc C essed mari ne products,
nood %s ab?eg %gé%égﬁﬂg&#?%eﬁgoﬁg% #é@gﬁe gggfvely i nproved
productiggoyphel d. Mre specifically, the oil- or fat-processed starch
according to the present invention 25 may be enpl oyed as, for
exanpl e, a foodnhénpiovidyg rRgeptosdsfe@ssy@diok enfegtcdd OHWRGtion
agent and the like. Also, the food inproving agent such as the edible
meat i Npe@wi gt ageNHolatGahidyNgeaddrdd ddR iAiagent & WEIHdPRsCaBEarNBed
the oil- or fat-processed starch according to the present invention.
Al so, theateedoficeqiAi n® be hhehpr esent d.mvenbiona€oOndml Reyulsheto or
above-descri bed food i nprovi ng agent according to the present
i nvedl i ohowEor tiexamdl & biyheaed} bied mnreatulpi dgeésg edagraiduc tofaegoadi bg
to the present invention contains the above-described edi bl e neat
i npr ovi ngrageaheacdwmrdidtg 3t entheqprkesentori Aveati bhan EXANRLES 1D0E004S]
In the followi ng Exanples, the "parts” in the blending of the raw
mat er i al ofgansr "fRirtarapessedsstanch "of theapsesenbyimegsioshéns no

particular notice is nade. Al so, sensory eval uations were
conduct e@°cB§1nvRd spddi dhe1bophnef i Eis Sod uopd 1Ey| i Hip Brarpiéying
[ 0044] (Exanple 1) 0.1 part of Hi.gh linoleic safflower edible

oi | and G2RaphFY e ZRtgsddafuri BarBohaevaqeesasiket \wissiighi ch was
prepar ed bggzo,addin 30 parts of water to 10 parts of sodium

car bohat §°PL bbPpT et @1y OditssBF vEA kTR AfAsSaFhShat el (81 Rsall erdedodh ubhe

car bonat e i val ent wer e added to 100 rt f tapi a
edggfe meat-processed products "and %%e iige toF%é¥%ctively

suppress a generation of a drip of the food while improving the



24 obtain an oil- or fat-processed starch (sanple 1). [0045]
(Conparative Exanple 1) 0.1 part of higfylinoleic safflower edible
oil was added to 5 100 parts of tapioca cross-linking starch "TP-1"
(comrercially available fromJ-OL MLLS, Inc.), and was m xed and
heated in the conditions pursuant to the method described in Exanple

1. The oil- or fat-processed starch (sanple 2) was obtai ned w thout
enpl oyi ng_.a,pk adj o Brihe BLepasatd 1 B0k B PLASEIM L product i
10[ 0046] %ﬁ&ﬁga?%ﬁ%e&fa%e%? 8 %éfékg{lf@pﬁé‘%t Ao S e KeqProduction

car bonat ¢ ;aqueges ol gfdpn (0.1 part as sodi um carbonate equival ent)
was added to 100 parts of tapioca cross-linking starch "TP-1"

(commer cijabbyjavail able fromJ-AOL 15 MLLS, Inc.), and was m xed and
heated as in }Exanpl e 1. The starch w thout containing an edible oil

or fat (sanpl eM3inweslobtai ned pyebbhs fracedw=eiohQ04HE $Soumidriaty we
Exanpl e 3) 200.1 part of sodium carbonate was added to 100 parts of
the okl - tee Hal-psocessedcsic-ased ebtacineld ispeCifpanal v vieedxamul &ylihe
and was unifornmly m xed by enploying a m xer (super m xer,

conmer ci dollyoavad lmdtred.r om KAWATA Co., Ltd.) at 3,000 rpmfor 3

m nutes. A m xture product of the pH adjuster and the oil- or 25
fat-processed §tasthof salpl &€.4) owhy ahihydmniate wpnvkirsipnoetdursample

[ 0048] (Conparative Exanple 4) 25 0.1 part of high linoleic
saf f| ower{cédirbbe Bat-ramte®sedpatereh) 255 Bisegirgaic APbbhdile dgPEstslled
solution (0.1 part as sodium carbonate equi val ent) were added to 100

parts of “B&frecane g -Auumneg SLaPersiorp-ip' hegsRfetti al FRPHERE YA e
frcmJ-OL MLLS, 5 1nc.), and were uniformy mxed b eng)iociid& a, oo
m xet0 (sigsR At xEP  IRTARS & aPry SQvRi MaH % @F‘gmtkﬁmﬂf%\ €02t %T 5P
3,000 rpmfor 3 mnutes. A pH adjuster-ail_.or. fat. mxed starch .

wi t hout pgeﬁéﬁ?g’t?eaﬁ%ﬂ' (t'g’%nﬁ%g]ag?eﬁa%%lﬁlﬁgg EJf/qi(lhﬁgsl%r%eé%&&Félged
0049] 10 . ti Exanpl e .5 . Si ni | [
L0051 I06SBEaRE o BB *hy srriowiisns cRb LR RIQAR A, dno
condi tion,wa 80 degre far : . L i{r. Oy s

fat- Iprlocé%léee Og%%rsctﬁéia(lgé:r?&scg tja:) %OFéggrg?a,%gﬁ'%e%?%%EE????gliﬁw% Ilast;vor
and the lL.sifyi 9?§poci_ f-or..sa 6 obtai ned as descri bed
above we?[{egérség%éeicw ely elvgas%ﬁt}afl?lgé.é T ie(?ZQ/%ﬁ%ogt'i on results are shown

in Table 1. The,sal gp@éiijcaquqﬂt he emul sifying capacity were
respectively neasured by above-described nethods. Al so, sensory

eval uati qng1vek 8i 20 t:si?er]r i-ed tQrt 1 f Qﬁ?éheccﬁrl@:}tﬂ:r .inCrshF@fh@tixorr Tikgiid

eval uation were as follows. [0051] (Evaluation of Flavor) The

sensory huapi on r-e \g@nducted by five panelists. 25 0: good,
G va e

[0022]
In the present invention, the solubility of oil- or fat-

20 processed starch is equal to or lower than 45 % by mass, in view
of the eating-texture of the product, and in particular, in view
of the flexibility of the edible meat, and preferably equal to or
lower than 40 % by mass, and more preferably equal to or lower
than 35 % by mass.

25 On the other hand, in view of providing improved

dispersibility of the oil- or fat-processed starch, the solubility

of oil- or fat-processed starch is, for example, equal to or



4. acceptabl e though slight oxidation odor; and X: an oxidation odor.
[ 0052] [Table 1] TABLE 1 EXAMPLE 1 CCNFCRATIVE EXAMPLE 1 COVPARATI VE
EXAMPLE 2 COVPARATI VE EXAMPLES COMPARATT VE EXAMPLE 4 COVMPARATI VE
EXAMPLE, : SAMPLE 1 SAMPLE 2 SAMPLES SAMPLE 4 SAVPLES SAMPLE 6
FORMULATI ON ( PART BY MASS) CROSS- LI NKED TAPI OCA STARCH 100 100 100
100 100 100 H GH LINOLEI C SAFFLONER O L 0.1 0.1 0 0.1 0.1 0.1

higher than 9.5 % by mass, and preferably equal to or higher than
iC % by mass.
[0023]
Also, in the present specification, the emulsifying capacity
5 of the c¢il- or fat-processed starch is specifically measured by
the following method.

Specifically, 2.5 g of a sample (oil- or fat-processed
starch) is dispersed in 30 g of distilled water, and 30 g of
canola o0il is added therein, and the dispersiocon is stirred with a

10 homogenizer (3,000 rpm, 1 minute), and then, promptly after the
stirring, 50 mL of the stirred dispersicn is transferred in a

_measuring_cylinder. of a . volume_of_50_mL.__After leaving.the

dispersion standing still for 30 minutes, volume of an emulsified
layer is read out according to the graduation of the measuring

15 cylinder, and the obtained value is defined as an indicator of the
emulsifying capacity.

Therefore, the emulsifying capacity is a volume fraction of
the emulsified layer, and thus:

[emulsifying capacity (%)] = [volume of emulsified layer (mL)]/
20 [50 (mL)] x 100.

In addition to above, the temperature for measuring the
emulsifying capacity is, for example, a room temperature (25
degrees C).

[0024]
25 The emulsifying capacity of the oil- or fat-processed starch
according to the present invention is equal to cor higher than 50 %

in view of stably improving the eating-texture, and preferably



SCDI UM CARBONATE 0.1 0 0.1 0.1 0.1 O HEATI NG CONDI TI ONS 70C, 14 DAYS
70C, 14 DAYS 70C, 14 DAYS 70C, 14 DAYS {\© HEATI NG 80C, 10 DAYS
EVALUATI ON RESULTS SCLUBI LI TY (MASS% 10_i 58.3 24 70.9 11 97.6
FLAVOR 0 x 0 x 0 x EMILSIFYI NG CAPACITY (Vi 71 100 2 75 O

equal to or higher than 55%, and more preferably equal to or
higher than 60%. Also, there is no particular upper limit of the
emulsifying capacity of the oil- or fat-processed starch, and thus
is equal to or lower than 100%, and for example, may be equal to

5 or less than 95%.
[0025]

Next, the method for producing the oil- or fat-processed
starch according to the present invention will be described. The
method for producing the oil- or fat-processed starch according to

10 the present invention includes, for example, the following process
steps:
(first step) a step for preparing a mixture by blending an edible
oil or fat and/or an edible oil- or fat-related substance in a raw
starch; and

15 (second step) a step for heat-treating the mixture obtained in the
first step.
[0026]

Meanwhile, it has been difficult to obtain the oil- or fat-

processed starch having characteristics of predetermined

20 solubility and emulsifying capacity in the present invention by
simply employing the conventional method for producing the oil- or
fat-processed starch. Then, it is found that, as will be
described later in Fxamples, the pH adjuster, as well as the
edible o0il or fat and the starch, is blended to prepare the

25 mixture in the above-described first step, and the edible oil or
fat, the starch and the pH adjuster are heated in the

predetermined conditions to allow the production of the oil- or



100 [0053] 5According to Table 1, the sanple 1, which was obtai ned
by the heat-treatnent after adding the fy adj ust er exhi bited | ower
solubility and the oxidation odor unique to the oil or fat was
suppressed, and on the other hand, the sanple 2 and the sanple 6,

whi ch contain no pH adjuster, exhibited higher solubility and 10

noti ceabl e oxi dation odor unique to the oil or fat. Al so, the sanple
4, whi ch uas gplained by, aqding, e, pLhadiaten abigr: { hg, prgparation
of the oi'f~ bf fa - processed star h? also simlarly exhibite

not i ceabl I i %ngm On the other hand, the sanple 3, which
containeéﬁﬁgég??£%$q¥ t,Jgﬁh the sanple 5, which 15 was not heated,

exhi bi ted | owernemilsifnidg AaPaaht Yot LS MM ByEQL i RracessedtWahl
oil or fat. In addition to above, the viscosity of "40 % by mass

slurry ofnthecsan®! & bvas 1128eCRarvhd € @Mf&@ﬁ@l#ﬁ@&ﬁ%@%@%@. 6,

whi ch was, nanely, the oil- or fat-processed starch obtained 20
accorsgli ngobe7the met hod described in Patent Document 5. [0054] 27
(Exanpl e 2) In the present Exanple, the effect of the oil- or

fat - processedTgpaceh faoF dumobeisngnguadd f ymafe tshecedibhel ppatomastarch,
eval uated by mnced neat gel test for the sanples 1 to 6 obtained 5

i n Exanmpkex¥ aodn Corgarhat nnghExappdss dorro sSarch, potafh gtefrch, tapioca
pickling liquid was well mxed in 40 g of a mnced pig |oin neat, and
was st uf Bedreh, avlvesi g angbe, rand sesrdinatsedoi atarcherswesttaotabat h

at 85 degrees C for 25 mnutes, and then, in turn, was cooled in an

i ce bat hshareh fen MBlifilegt e5arenps dgmrecd B0Chi aediveaxageile, | pach of
addition to above, the pickling Iiquid enployed here was a m xture

of : ¥0g éFthéa%%ﬁwﬂQ$hﬁﬁéﬁéﬁ§rOGEHﬁir%ﬁn@ﬁﬁnﬁééﬁcbﬁﬁ1%ﬁQRf or a
(comrercial |y available from DSP GOKYO FOOD & CHEM CAL Co., Ltd.);

0.07 g ofEPaRRHL @b ENGRSE enyl succi nate (commercial ly avail abl e from

Nat i | St d Chem | C) 15Jap, Co., Ltd.); 0.6 f | t;
__fetonal siarch and Shemcal, (180, tadepan ca L) o gl

bt ai dm d | W k f , i
o odther £8s FEB Y Rava BB LA Pt the, PO M ITFE A Ll s 3x Loyer
' | t i f f i f : i

(51 2 Tub@hets O alkdribn 928hRa bl 4 1 IO NGRS AR el LRcEELSo1y
00 [ h i j-n:1.5

Lo oh ceduah by o Nk g0 AP bITRAB18GCq Y1 E dititndto above,
texture gnalyzefe{£ammerciaktycaval | el fhem Shabhe MidO 15%3EeBB the

Co., Ltd.). The gel hardness (g) was defined as the maxi num stress

when it Wagre@8 £0185%8doE0tRO PabYstIRhOYEAE de§idL Wls R UIhGURy
pl unger having dianmeter of 25 mmat test speed of 1 mm's. [0057] The

ref erencpgs, ofot hexH0NIQr kgaval tatbOM Mg a8Bahob| ows. viewleE SRPSEvIng
eval uati ons were conducted by five panelists. (Springiness) 0: higher
sSpringi neas dathoy-mmxture.

20 Here, the degree of swelling may be obtainable by the
following method. Specifically, 1 g of the raw starch is
dispersed in 100 mL of water, and is heated at 80 degrees C in a
thermostatic chamber for 30 minutes, and then is cooled down to 30
degrees C, and then is centrifuged (3,000 rpm, 10 minutes). A

25 portion of the obtained precipitation is taken, and is thermally

dried (105 degrees C, 4 hours}), and the weights before and after

the thermal dry are measured. The degree of swelling is



X: no springiness 10(Cohesiveness) 0: higher cohesiveness 4: norma
X: no cohesiveness (Flexibility) 15 0: fkexible 4: normal X not
flexible (Flavor) 0: good 20 4: acceptable though slight oxidation
odor; and X: an oxidation odor. The evaluation results of the m nced
neat gel s obtained by using the starches of the sanples 1 to 6 are
shown in Table 2. [0058] 25[Table 2] TABLE2 SAWMPLE 1 SAMPLE 2

SAMPLE 3 oBAMPhEbfe SAVRL B i5AMPLERS LI RARENY diyboded ik 2413t
12.8 GEL HARDNESS (g) 1380 1070 1100 920 920 510 SENSORY

after dry of precipitation (weight before dry/weight after dry).
The above-described starch having lower degree of swelling
may be selected from, for example, the cross-linked starch, the
5 acetylated starch, the potato starch, the corn starch and the waxy
corn starch, and the crcss-linked starch, the acetylated starch
and the potato starch are preferable.
[0028]
Typical edible oil or fat includes soya bean oil, safflower
10 oil such as high linoleic safflower o©il and the like, corn oil,
canola oil, perilla oil, flaxseed oil, sunflower oil, peanut oil,
cotton seed o0il, olive o0il, rice o©il, palm oil and the like.
Also, typical edible cil- or fat-related substance includes:
emulsifying agents such as glycerol fatty acid esters and the
15 1like; phospholipids; glycerides such as monoglyceride, diglyceride
and the like.
[0022]
Also, it is more preferable to employ the cil or fat having
iodine value of equal to or higher than 100 as the edible o0il or
20 fat, and it is further preferable to employ that having iodine
value of equal to or larger than 140. Such oil or fat having
higher iodine value is susceptible to oxidation by the heating,
exhibits higher reforming effect of the starch, and thus the
effect for improving the eating-texture of the food such as the
25 edible meat-processed products can be expected. Typical cil or
fat having iodine value of equal to or larger than 140 includes,

specifically, high linoleic safflower oil, flaxseed oil and the



EVALUATI ONS SPRINGNESS 0 x A x A x COHESIVENESS 0 x A A A X
FLEXIBILITY 0 x x x x x FLAVOR 0 x 0 x;0 x [0059] Accor di ng
to Table 2, good m nced neat gel was created in the sanple 1. Mire
specifically, hard and springy mnced neat gel 5with smaller anount
of the drip and inproved flavor was created, and thus enhanced effect
for inproving quality of meat was obtained. On the other hand, the
sanpl e 21?%% the sanple 6, which contain no pH adjuster, exhibited

i nferior avors, and larger anount of the drip was found as conpared

Wi th the sarphe 1
Meanwhile, the blending ratio of the edible o0il or fat
and/or the edible o0il- or fat-related substance in the mixture is,
5 for example, equal to or higher than 0.005 % by mass over 100
parts by mass of the raw starch, in view of firmly obtaining the
effect for reforming the starch, and preferably equal to or higher
than 0.008 parts by mass, and more preferably equal to or higher
than 0.02 parts by mass. On the other hand, the blending ratio of
10  the edible o0il or fat and/or the edible o0il- or fat-related

substance in the mixture is, for example, egqual to or lower than

texture, and preferably equal to or lower than 1.5 parts by mass,
and more preferably equal to or lower than 0.8 parts by mass.
15 [0031]

Also, a specific example of a combination of the starch and
the edible 0il or fat employed in the production of the oil- or
fat-processed starch includes, for example, a combination of the
cross—linked starch and the oil or fat having iodine value of

20 equal to or larger than 100. This allows to more stably obtaining
the o0il- or fat-processed starch having specific solubility and
emulsifying cepacity and improved flavor.

[0032]

Alsc, the pH adjuster available here may be the pH adjuster

25 that can be utilized for the foods, and may be suitably selected
according to the types of the raw starch and the edible oil or fat,

and in view of the solubility in water and the influence to the

2. % Dby_mass,_in_view of the_ effect for improving the eating- ___ ___ _ ___..



10 Further, the sanple 4, in which only the pH adjuster was m xed
after the preparation of the oil- or fafgprocessed starch, exhibited
simlarly exhibited inferior flavor, and the oxidation odor was

noti ceable. On the other hand, the sanple 3, which contained no oi

or fat, and the sanple 5, which was not heated, 15 exhibited no
effect for inproving quality of the neat, and were finished softly.

[0060] (Exappl gf ﬁ&ﬁnﬁtﬁq PLe88at, XL £ drie 1 a0gH NGy AL thncahigkhe

pH 20 adjuster | e production of the oil- or fat-processed starch

was 30 glHdb8ddes such MEedsRAChdeRtlas, PorbeBesm M reesse’, Wckhcium
oil or fat were produced simlarly as in Exanple 1, with different

addi ng quaAtbkies, dhagRdiium egnbenade @afl dhemiks; TabtisorktcA sachphs
of 5 10 % by mass-concentration slurry of the m xture obtained in the

above- negblenRdcitbSiats, epods ushowirddgert e rbabbee, Thet sod iuln ldatrpoante
the emul sifying capacity were neasured, and sensory eval uati ons of
t he ft avandwehe toksugiredphatethsuttespectisvelisanplésogdd[@@Gthat®abl e
3] TABLE3 SAMPLE 7 SAMPLE 8 SAMPLE 9 SAMPLE 10 SAMPLE 11 SAWMPLE 12
SAVPLE 13 08AMRLEL 1 vid FeQRMUPATEONa t PARTd BYhaVASSE ; STARCH- N0 thaes10d 100
organic acid salts except the above-described compounds such as
trisodium citrate, sodium acetate, sodium lactate, disodium
succinate, sodium gluconate, sodium tartrate, monosodium fumarate
16 and the like, and it is preferable to blend one or more of these
compounds. It is further preferable to employ one of more of
carbonates such as sodium carbonate, sodium hydrogen carbonate,
potassium carbonate and the like.
Also, in view of further effectively suppressing oxidation
15 odor of the oil- or fat-processed starch, it is preferable to
employ the pH adjuster, 1 % by mass aqgueous solution (25 degrees)
of which exhibits pH of equal to or higher than 6.5, and more
preferably egual to or higher than 8.0, and further preferably
equal to or higher than 10.
20 [CO033]
The adding quantity of the pH adjuster over 100 parts by
mass of the starch is, for example, within the range of equal to
or larger than 0.005 parts by mass and equal toc or smaller than 2
parts by mass, preferably equal to or larger than 0.02 parts by
25 mass and equal to or smaller than 1.5 parts by mass, more

preferably equal to or larger than 0.03 parts by mass and equal to

or smaller than 1.2 parts by mass, and further more preferably
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SCDI UM CARBONATE 0.01 0.03 0.1 } 3 5 10 0.001 EVALUATI ON
1725.8 97.8 95.7 87.3 54.8

equal to or larger than 0.03 parts by mass and equal to or smaller
than 1 parts by mass. Excessively smaller adding quantity of the
pH adjuster may cause a case, in which the oxidation oder of the
0il- or fat-processed starch cannot be suppressed. This may
further cause a case, in which decomposition of the starch by the
oxidation of the cil or fat is caused to fails to obtain
sufficient effect for improving the food cof the edible meat
processed product. On the other hand, excessively lager adding
quantity of the pH adjuster may cause a case, in which a
perceptible harsh taste unique to the pH adjuster is exhibited in

the focod such as the edible meat processed product containing the

added pH_adjuster.._. .

[0034]

Also, in view of stably contrelling the solubility and the
emulsifying capacity of the oil- or fat-processed starch, the
adding quantity of the pH adjuster may be controlled so that pH of
the mixture is, for example, around 6.5 to 10.9, and preferably
around 6.5 to 10.5.

The pH value of the mixture is presented by the value of pH
according to glass electrode method of slurry, which is prepared
as starch slurry of 10 % by mass concentration of the mixture
obtained in the above-mentioned first step.

[0035]

The pH adjuster is added in the first step, which more
specifically involves mixing the starch and the oil or fat. There
is no particular limitation in the method for adding the pH

adjuster, and a salt may be added as it is, and preferably the pH



AO0OOOAXX EMISIFYING CAPACITY (%9 72 74 71 60 22 5 5 72 pH*
6.7 7.6 8.8 10.3 10.8 10.9 11 5.4 *THE XTURE OBTAINED IN THE FI RST
STEP WAS EMPLOYED TO PREPARE STARCH SLURRY OF 10 MASS% CONCENTRATI ON!
AND pH OF THE SLURRY WAS MEASURED ACCORDI NG TO GLASS ELECTRODE
METHOD. [0062] According to Table 3, smaller anount of sodium
carbonate 15 provided increased solubility, and caused oxidation odor

fl
in flavor, 9&&9:&@% 1 LA 96T 2 BRI GPRHIL i0f aRELUBECAIBONA! € jmes

provi ded aIEESt v city and excessively

hi gher S%'m% ki éi‘ tﬁé‘dsaclacu%%gl %Heﬁrm% éﬂ@a\ac?{edugb%esépu@féﬁ Snayl ©@63]
20( Exanp Starches of the sanples 7 to 14 obtained in

Exanpl e % Jdeene eﬁ@'%%ﬂ&e@?@é%r%ﬂ@%é@%&e@@ﬁ L8SH St &€ GO diiRGollOed
t he net hod described in Exanp and the drip In the heating, the

g; L ect far WAPEOVENGAUAl ity oef 1hhgeeditie oEAabapEeCEgSREs Pradueigsal to
5 or smaller than 10 parts by mass over 100 parts by mass and then
the solution is added therein. The agueous solution of the pH
adjuster is prepared in advance to further stably suppress the
damage to the starch by the heating, so that the solubility of the
obtained oil- or fat-processed starch can be more stably
10 controlled within predetermined range.

In addition to above, there is no particular limitation in
the seguence of the addition of the pH adjuster in the first step,
and the pH adjuster may be added after the raw starch is mixed
with the edible o0il or fat and/or the edible oil- or fat-related

15 substance, or on the other hand, the edible oil or fat and/or the
edible oil- or fat-related substance may be added after raw starch
and the pH adjuster are added. Preferably, in view of the
workability, it is preferable to add the pH adjuster after the raw
starch and the edible oil or fat and/or the edible oil- or fat-

20 related substance are mixed.

[0036]

Next, the second step will be described.

In the second step, the mixture of the starch, the pH
adjuster and the edible oil or fat and/or the edible oil- or fat-

25 related substance are heated to obtain the oil- or fat-processed
starch, which exhibits the effect for improving the quality of the

solid or gelatinous food such as the edible meat and the like.



5 the flavor were evaluated. The drip rate and the gel hardness

enpl oyi ng the sanpl e before heating wer 9determ' ned as 100% and
"relative drip rate" and "relative gel nhardness" were cal cul ated by
the following fornulae. The results are shown in Table 4. [relative
drip rate (9] = [drip rate of sanple after 10 heating]/[drip rate of
sanpl e before heating] x 100; and [rel ative gel hardness

bet or e heati naF HCTOD1BORN TTABFE 5 SAMLE 4 Eatp £ P B
ORI P RATE (U} 1135 180 154 5316 1168 119y 367 HEATI U Gil” FARBRESS:

(%4 134 14451980 1d85 Ade @, 5811371 SEASRY HVALUATLENS, is reduced by the

damage of the starch granules, and thus there is the concern that
5 the water retentivity that the starch originally has may be lost.
Then, there 1s the concern for reducing the production yield when
this is added to the edible meat-processed products. Thus, the
thermal aging may be carried out preferably at a low temperature
of equal to or lower than 130 degrees C, and more preferably lower
10 than 120 degrees C, and more preferably at a lower temperature of
around 40 to 110 degrees C. This can achieve suppressing the

-damage .of _the starch to.provide more enhanced effect for improwing _ _._. ._

quality of the edible meat. In addition to above, while there is
no limitation in the lower limit of the heating temperature, in
15 view of moderately reducing the aging time and providing improved
productivity, it may be, for example, egual to or higher than 40
degrees C.
[0037]
The term for the thermal aging may be suitably set according
20 to the condition of the starch and the heating temperature, and
for example, equal to or longer than 0.5 hour and equal to or
shorter than 25 days, and preferably equal to or longer than 5
hours and equal to or shorter than 20 days, and more preferably
equal to or longer than 6 hours and equal to or shorter than 18
25 days.
Meanwhile, slurry viscosity is generally employed for a

guide for the aging term of the oil- or fat-processed starch.
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Although the reason for the increase in the slurry viscosity in
the case of the oil- or fat-processed starch is not clear, it is
considered that the oil or fat in the surface of the starch is
oxidized and polymerized by the heating to cause the hydrophobic
change of the starch surface, such that the oil- or fat-processed
starch contains water and air to exhibit cream-like physical
property. Our consideration is that this results in the increase
of the viscosity of the slurry.

[0038]

Meanwhile, it is described in Patent Document 5 (Japanese
Laid-Open Patent Application Publication No. 2005-73,506) that the
oil- or fat-processed starch employing the oil or fat having
iodine value of equal to or higher than 130, which exhibits the
40 $wt. concentration slurry viscosity of equal to or larger than
200 cP, is suitable for the batter application. On the other hand,
as shown in Examples discussed later, an oil- or fat-processed
starch of Comparative Example 5, which was produced in conditions
equivalent to that employed in "Example 4" described in Patent
Document 5, did not satisfy the solubility required in the present
invention. Further, the slurry viscosity of the o¢il- or fat-
processed starch of the present invention is relatively lower as
compares with the oil- or fat-processed starch described in Patent
Document 5. In the present invention, more specifically, the
viscosity of the slurry of the concentration of the 40 % by mass
is lower than 150 cP, and preferably equal to or lower than 130 cP,
which are measured by the following procedure: 108 g by anhydride

conversion of a sample (o0oil- or fat-processed starch) is dispersed



X REMARKS OXI DATI ON ODOR [ 0065] According to Table 4, smaller
amount of sodi um carbonate provi ded det$ iorated effect for inproving
the quality. On the ot her hand, % anmount of sodi um
carbonat e provi ded higher drip 20 and softening, and caused abnor nal
flavor unique to salts. [0066] 32 (Exanple 5) In the present
Exanpl e, starches processed mﬁth oiI or fat were produced according

to the nmethod des rlbed |n Exa dlff rent addl nt|t|e
f ? as o %%u%tni % % S% %1% 3

of the edi'bl'éor Sthé®r 6Su %he feasur ed Ilfy

and emul i fengcgégﬁgéf/ apd Jhesres ¢£ afs it gh §eﬂaggqregqv%§%t' ons

of the flavo respective sanple are own 1n

Further,E&nggggganﬁgy§ﬁ%£ netﬁﬁEEGtﬁ%WEé?q?ilgﬂ @HquEﬂer? gdrgggklng

gel tests according t descri I n Exanple 4, an

drip in thecheating: 0 dheraf tigat t}fl@rméarmﬁ%weag guatityif dhearter
edi bl e nmeat - processed producCts, and t | avor were eval uated. The

resul¢s ane shewp 14 J@éat%deoﬁ:OQ@ﬂe&Jr&m .6 5] TABLE 5 SAWPLE 15
SAMPLE 16 SAWPLE 17 SAMPLE 18 SAMPLE 19 SAMPLE 20 SAMPLE 21 SAMPLE 22

FORMULATI ON ( PART BY MASS) STARCH
[0039]
The reascon for achieving relatively lower viscosity of the
slurry of the oil- or fat-processed starch cobtained by the above-
10 described production method is considered that the pH adjuster
such as alkaline salt or the like is added in the first step to

reduce. the_oxidizing.rate.of_the oil _or fat by the heating, which

results in the reduction of the oxidation and the polymerizatiocn
in the surface of the 0il- or fat-processed starch to decrease

15 hydrophobicity in the surface of the oil- or fat-processed starch,
thereby decreasing the viscosity of the slurry of the oil- or fat-
processed starch.
[0040]

Also, in the above described production process, the

20 solubility of the oil- or fat-processed starch can be adjusted by
suitably controlling the amount of the pH adijuster. Also, the
emulsifying capacity of the cil- or fat-processed starch can be
adjusted by suitably controlling the amount of oil or fat.
Therefore, the cil« or fat-processed starch having the solubility

25 and the emulsifying capacity, which are within the specific ranges,
can be produced by sultably adjusting the amount of the oil or fat

and the amount of the pH adjuster according to the employed raw
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material in the first and the second steps.
[0C41]

According to the above-described procedure, the oil- or fat-
processed starch according to the present invention is obtained.

The cil- or fat-processed starch thus obtained satisfies the
specific conditions related to the solubility and the emulsifying
capacity, and thus exhibits enhanced effect for improving the
eating-texture and enhanced water retaining capacity. For this
reason, a generation of a drip is suppressed, resulting in
providing enhanced production stability and production yield.
Also, it is not necessary to employ high temperature for
conducting the heating in the second step, so that the oxidation
odor of the oil or fat created by the heating can be reduced to
obtain the food with improved flavor.

[0042]

The oil- or fat-processed starch according to the present
invention may be added to various types of foods. While there is
no particular limitation to the type of the available foods, the
processed starch may be employed in, for example, solid or gelled
food substances such as the edible meat, the edible meat-processed
products and the like, or in other foocd substances such as
processed marine products, noodles, breads and the like to achieve
effectively improved production yield. More specifically, the
0il- or fat-processed starch according to the present invention
may be employed as, for example, a food improving agent such as an
edible meat improving agent and the like. Also, the food

improving agent such as the edible meat improving agent according



66.5 FLAVOR O 0 0 0 n x X x EMILSIFYING CAPACI TY (% 0 60 65 71 60
100 100 100 [0068] [Table 6] TABLE 6 ,SAVPLE 15 SAMPLE 16 SAWPLE 17
SAMPLE 18 SAMPLE 19 SAVPLE 20 SAMPLE 21°SAMPLE 22 RELATI VE DRI P RATE
(V4 179 227 177

to the present invention contains the o0il- or fat-processed starch
according to the present invention. Also, the food according to
the present invention contains the above-described food improving
agent according to the present invention. For example, the edible
5 meat processed product according to the present invention contains
the above-described edible meat improving agent according to the

present invention.

EXAMPLES

10 [0043]
In the following Examples, the "parts" in the blending of

the. raw-material means "parts by mass”_and "3" means "% by.mass™ _.__ . _ ___

when no particular notice is made.
Also, sensory evaluations were conducted by five special
15 panelists in the following Examples.
[0044]
{Example 1)
0.1 part of High linoleic safflower edible o0il and 0.4 part
of 25 % sodium carbonate agueous sclution, which was prepared by
20 adding 30 parts of water to 10 parts of sodium carbcnate to
completely dissolve sodium carbonate (0.1 part as sodium carbonate
equivalent), were added to 100 parts of tapioca cross-linking
starch "TP-1" (commercially available from J-OIL MILLS, Inc.), and
were uniformly mixed by employing a mixer (super mixer,
25 commercially available from KAWATA Co., Ltd.) at 3,000 rpm for 3
minutes to obtain a mixture (water content: 14.8%). This mixture

was heated with a tray-type drier at 70 degrees C for 14 days to
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obtain an oil- or fat-processed starch (sample 1).
[0045]
(Comparative Example 1)

0.1 part of high linoleic safflower edible oil was added to
100 parts of tapioca cress-linking starch "TP-1" (commercially
available from J-OIL MILLS, Inc.), and was mixed and heated in the
conditions pursuant to the method described in Example 1. The
oil- or fat-processed starch {sample 2) was obtained without
employing a pH adjuster in the preparation by thié procedure.
[0046]

(Comparative Example 2)

0.4 part of 25 % sodium carbonate aquecus solution (0.1 part
as sodium carbonate equivalent) was added to 100 parts of tapioca
cross-linking starch "TP-1" (commercially available from J-OIL
MILLS, Inc.), and was mixed and heated as in Example 1. The
starch without containing an edible oil or fat (sample 3) was
obtained by this procedure.

[0047]
(Comparative Example 3)

0.1 part of sodium carbonate was added to 100 parts of the
0il- or fat-processed starch cbtained in Comparative Example 1,
and was uniformly mixed by employing a mixer (super mixer,
commercially available from KAWATA Co., Ltd.) at 3,000 rpm for 3
minutes. A mixture product of the pl adjuster and the oil- or
fat-processed starch (sample 4) was obtained by this procedure.
[0048]

{(Comparative Example 4)



AOOaxxx FLAVORO 0 0 0 0 Ax x REMARKS SLI GHT OXI DATI ON
ODOR OXI DATI ON CDOR OXI DATI ON ODOR [ 0069] According to Table

5 and Table 6, excessively larger anount”of the edible oil or fat
caused increased solubility even though 5 the pH adjuster was added,
and the flavor was deteriorated. On the other hand, excessively
smal |l er amount of the edible- oil or fat provided insufficient

effect for inpproying the. eating- e 07 | e. 6) ln Lt
present Exanplgj¥s %?%ﬁggﬁﬁfgbgéégééaét?ﬁ%ﬁ%oﬁg# %gﬁgggrglgf%%gégé Bgrt
accor di ng.t 95t heg SRl ied AesetlBedohlo RXANE shavich iy ther eUDIB LIS
and fats having different 1odine values according to the fornulation

shown i n LaBbgade Jcﬂﬁvsaqje'ﬂ@f)l Lk Ye 300ad D16 LTS LEYE B £3PALIdN WebEs-~

measur ed, and eval uations of the flavor 15 were conducted for the

respecti yenganp! esardiiritenr Y henabi&i Ned; skanehBse Wer&n &mjoy #drig,
conduct m nced neat gel tests according to the nethod described in

Exampi e 4ncand ife wideeiifforml PPhOYedD b yapiibyind & heiedt Distper mixer,
nmeat - processed products, and the flavor were evaluated. The results
are showaomnefabdElB.available from KAWATA Co., Ltd.) at 3,000 rpm for 3
minutes. A pH adjuster-oil or fat mixed starch without a heat-
treatment (sample 5) was obtained by this procedure.
[0049]
10 (Comparative Example 5)

Similar process as in Comparative Example 1 was carried out

to obtain an o0il- or fat-processed starch (sample 6).
[0050]

15 The solubility, the flavor and the emulsifying capacity for
samples 1 to 6 obtained as described above were respectively
evaluated. The evaluation results are shown in Table 1. The
solubility and the emulsifying capacity were respectively measured
by above-described methods. Also, sensory evaluations were

20 carried out for the flavor. Criteria for the evaluation were as
follows.

[0051]
(Evaluation of Flavor)
The sensory evaluations were conducted by five panelists.

25  0: good;

A: acceptable though slight oxidation odor; and

¥: an oxidation odor.

except. that .the_heating condition was. at 80 .degrees_C .for 10 days_ .. .



20According to Table 7 and Tabl e 8,
the quality of the neat were achieved

and fats,
i odi ne val ue of 150.

and were particularly significant

[ 0071]

[ Tabl e 7] TABLE 7

al |

in the

sufficient effects for
of the

oi |

| mprovi ng
34 edible oils
or fat having
SAVMPLE 23 SAMPLE 24

SAMPLE 25 SAMPLE 26 FORMULATI ON (PART BY MASS) STARCH 100 100 100 100
H GH LI NOCLEI C SAFFLOAER O L |1 ODI NE VALUE 150 0.1

SOYBEAN O L

| GDI NE Vﬁ%@§2%33 0.1 CORN O L 1 ODI NE VALUE 120

[Table 1]
TABLE 1
EXANPLE 1 | COMPARATIVE| COMPARATIVE | COMPARATIVE | COMPARATIVE | COMPARATIVE
EXAMPLE 1 | EXAMPLE? | EXAMPLE3 | EXAMPLE4 | EXAMPLES
SAMPLE1 | SAMPLE2 | SAMPLE3 | SAMPLE4 | SAMPLE5S | SAMPLES
CROSS-LINKED
100 100 100 100 100 100
FORMULATION |TAPLOCA STARCH
(PART BY MASS)| HIGH LINOLEIC SAFFLOWER OIL| 0.1 0.1 0 01 0.1 0.1
SODIUM CARBONATE 0.1 0 0.1 0.1 0.1 0
HEATING CONDITIONS 70°C, 14DAYS | 70°C, 14 DAYS | 70°C, 14 DAYS| 70°C, 14 DAYS| NOHEATING |80°C, 10 DAYS
SOLUBILITY (MASS% 101 58.3 24 709 17 976
EVALLATION e avoR o) x o x o) x
EMULSIFYING CAPACITY (%3 T 100 2 75 0 100
[0053]
5 According to Table 1, the sample 1, which was obtained by

the heat-treatment after adding the pH adjuster exhibited lower

solubility and the oxidation odor unique to the oil or fat was

suppressed, and on the other hand, the sample 2 and the sample 6,
which contain no pH adjuster, exhibited higher solubility and
the

10 Also,

noticeable oxidation odor unique to the cil or fat.
sample 4, which was obtained by adding the pH adjuster after the
preparation of the oil- or fat-processed starch, also similarly
exhibited noticeable oxidation cdor. On the other hand, the

sample 3, which contained no oil or fat, and the sample 5, which
15 was not heated, exhibited lower emulsifying capacity and thus were
not processed with cil or fat.

In addition to above, the viscosity of 40 % by mass slurry

of the sample 1 was 128 <P, which was lower than the sample 6,
which was, namely, the oil- or fat-processed starch obtained

20 according to the method described in Patent Document 5.

[0054]




0.1 CANCLA O L I0GDI NE VALUE 110 0.1 SODIuM CARBONATE 0.1 0.1
0.1 0.1 EVALUATI ON RESULTS SOLUBI LI TY (MASS% 13.8 12.6 1 2.5 1 2.6
FLAVOR 0 0 0 O EMJILSI FYI NG CAPACITY (% 69 60 60 60 [0072] [Table

8]

(Example 2)

In the present Example, the effect of the oil- or fat-
processed starch for improving quality of the edible meat was
evaluated by minced meat gel test for the samples 1 to 6 obtained

5 in Example 1 and Comparative Examples 1 to 5.

40 g of a pickling liquid was well mixed in 40 g of a minced
pig loin meat, and was stuffed in a casing tube, and was heated in
a thermostatic bath at 85 degrees C for 25 minutes, and then, in
furn, was coocled in an ice bath water for 25 minutes to prepare a

10 minced meat gel. 1In addition to above, the pickling liquid
employed here was a mixture of: 4 g of the sample starch; 0.07 g
—_— of xanthan gum.drug. (commercially.available from DSEP_GOKYO_FOCD_& .
CHEMICAL Co., Ltd.); 0.07 g of starch sodium octenylsuccinate
(commercially available from National Starch and Chemical (NSC)
15 Japan Co., Ltd.); 0.6 g of salt; and 35 g of water.
[0055]

Mass {g) of drip flowed out when the obtained minced meat
gel was taken out from the casing tube was measured for each of
the obtained minced meat gel, and the drip rate was calculated on

20 the basis of the following formula:
[drip rate (%)] = [mass of drip]/[mass of minced meat gel before
heating] x 100.
[0056]
Further, the minced meat gel was cut in 1.5 cm-thick, and
25 "gel hardness" (g) was measured by employing a texture analyzer
(commercially available from Stable Micro Systems Co., Ltd.). The

gel hardness (g) was defined as the maximum stress when it was



TABLE8 SAMPLE 23 SAMPLE 24 SAVPLE 25 SAMPLE 26 RELATI VE GEL HARDNESS

(9% 134 111 110 114 SENSORY EVALUATI
COHESI VENESS 0 A A

10

15

20

25

FLEXIBILITY O O O

SPRINGNESS 0 0 0 O
FLAVOR 0 0 0 O [0073]

compressed to 50 % by employing a circular aluminum plunger having

diameter of 25 mm at test speed of 1 mm/s.

[0057]

The references of the sensory evaluation were as follows.

The sensory evaluations were conducted by five panelists.

(Springiness)

O: higher springiness
A: normal

¥X: no springiness
(Cohesiveness)

0: higher cohesiveness
A: normal

X: nc cohesiveness
(Flexibility)

O: flexible

A: normal

X: not flexible
{Flavor)

0O: gocd

A: acceptable though slight oxidation odor; and

X: an oxidation odor.

The evaluation results of the minced meat gels obtained by

using the starches of the samples 1 to 6 are shown in Table 2.

[0058]

[Table 2]



10( Exanpl e 7) In the present Exanple, starches processed with
oil or fat were prepared by using vari %i types of the pH adjusters.
More specifically, mxtures of the starthes, the oils and fats and
35 various types of the pH adjusters were prepar ed according to the
formul ation of Table 9, and then the heating tenperature and the
heating time described in Exanple 1 were enployed to produce starches
processed with oil or fat. Al so, pH (25 degrees C) of 5 1 % by nass
aqueous sofABLEgn of the various types of the pH adjusters Were al so

measur ed| and ovaluat i ana of tSUPEE SURMPREY R AT AR | WAL o

respecti VERIP®RAPE 4. Furt her, ha_{;)bt ai ged st arches| proresised gv tlh i &

or fat T toconduct, i nced 10 meat_gelT tests accor ding_1 o
the neth ﬁgld@@uﬁﬁﬁgsﬁ)l n_Exanp| € and YRe |efifd8t |f o3} nr o9fthg | D19

qual ity ¢f the edispmndREds proce@sed preducts,nand the fllavgy wgre x
eval uated The resl n——fabte— 10— 0074157 Tabte ST TABLE
9 FORMULATSENRPARIOHBSIVERESY | pHYy SAVPLE 27| SANPLE 28+ SANPLEA29 X
SAVPLE 3(EVEANIIGRS31 SAMPLE 32 SANPLE 33 STARCH 100 1001100 1 J0 100
XK
X

100 100 |HI GH LI NOILEKEGLSAFFLOVWERDO L X X X X
FLAYOR O X @) x

[0059]
Acceording to Table 2, good minced meat gel was created in

the sample 1. More specifically, hard and springy minced meat gel

5— with-smaller_amount .of .the_drip -and--improwved- £lavor_was. created,.—- . . ..

and thus enhanced effect for improving quality of meat was
obtained. On the other hand, the sample 2 &and the semple 6, which
contain no pH adjuster, exhibited inferior flavors, and larger
amcunt of the drip was found as compared with the sample 1.

10 Further, the sample 4, in which only the pH adjuster was mixed
after the preparation of the oil- or fat-processed starch,
exhibited similarly exhibited inferior flavor, and the oxidation
odor was noticeable. On the other hand, the sample 3, which
contained no oil or fat, and the sample 5, which was not heated,

15 exhibited no effect for improving quality of the meat, and were
finished softly.

[0060]
(Example 3)
In the present Example, the adding quantity of the pH

20 adjuster in the production of the oil- or fat-processed starch was



0.1 0.1 0.1 0.1 SOD UM CARBONATE 11.7 0.1 SCDI UM
3.4 0.1 POTASSI UM HYQQQXIDE 13.3 0.1

studied.

More specifically, starches processed with oil or fat were
produced similarly as in Example 1, with different adding
guantities of sodium carbonate as shown in Table 3. Also, pH of

5 10 % by mass—concentration slurry of the mixture obtained in the
above-mentioned first step is shown in the table. The solubility
and the emulsifying capacity were measured, and sensory

evaluations of the flavor were conducted for the respective

samples.
10 [0061]
[Table 3]
TABLE 3
SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE
7 8 9 10 11 12 13 14
STARCH 100 100 100 100 100 100 100 100
FORMULATION
(PART BY MASS)| e LOWER GIL 04 [ 01 | o1 | o1 | o1 |01 | o0 | o
SODIUM CARBONATE 0.01 | 0.03 | 01 i 3 5 10 | 0.001
SOLUBILITY (MASS%) 309 185 10.1 258 978 957 873 | 548
E\épl‘zl's%[:[}gN FLAVOR A FaX Q O QO iy X b
EMULSIFYING CAPACITY (% | 72 74 71 60 22 5 5 72
pH* 6.7 18 88 103 10.8 109 11 54
* THE MIXTURE OBTAINED IN THE FIRST STEP WAS EMPLOYED TO PREPARE
STARCH SLURRY OF 10 MASS% CONCENTRATION,
AND pH OF THE SLURRY WAS MEASURED ACCORDING TO GLASS ELECTRODE METHOD.
[0062]

According to Table 3, smaller amount of sodium carbonate
15 provided increased solubility, and caused oxidation odor in flavor.
On the other hand, larger amount of sodium carbonate provided
excessively lower emulsifying capacity and excessively higher
solubility, and caused abnormal flavor unique to salts.
[0063]

20 (Example 4)



SCDI UM HYDROGEN CARBONATE 8. 3 0.1 TRI SODI UM CI TRATE 8. 3
0.1 SCDI UM ACETATE 8.1 0.1 S% UM LACTATE 7.0

Starches of the samples 7 to 14 obtained in Example 3 were
employed to conduct minced meat gel tests according to the method
described in Example 2, and the drip in the heating, the effect
for improving quality of the edible meat-processed products, and

5 the flavor were evaluated. The drip rate and the gel hardness
employing the sample before heating were determined as 100%, and
"relative drip rate" and "relative gel hardness" were calculated
by the following formulae. The results are shown in Table 4.
[relative drip rate (%)] = [drip rate of sample after

10 heating]/[drip rate of sampie before heating] x 100; and

[relative gel hardness (%)] = [gel hardness of sample after

[0064]
[(Table 4]
TABLE 4
SAMPLE 7 | SAMPLE 8 | SAMPLE 9 | SAMPLE 10|SAMPLE 11| SAMPLE 12| SAMPLE 13| SAMPLE 14
RELATIVE DRIP RATE (%) 123 155 154 73 316 1198 1198 394
RELATIVE GEL HARDNESS (%) 134 144 150 116 67 50 58 131
SPRINGINESS O O O O x x A X
SENSQRY | COHESIVENESS O O O O X X Fay x
EVALUATIONS
FLEXIBILITY Pa\ 0O @) O x X A X
FLAVOR 0 0] O O O X
REMARKS COXIDATION
15
[0065]

According to Table 4, smaller amount of sodium carbonate

provided deteriorated effect for improving the quality. On the

other hand, larger amount of sodium carbonate provided higher drip
20 and softening, and caused abnormal flavor unique to salts.

[0066]

‘heating]/[gel hardness. of sample before heating]. x 100,



0.1 EVALUATI ON RESULTS SOLUBI LITY (MAST/4 13.8 13.8 15.3 14.1 15
14.7 1 6.2 FLAVOR 00 000 Aa EMILSHFYING CAPACITY (%9 69 65 69
68 66 65 66 * pH (25C) OF 1 MASSYAQUECQUS SCLUTI ON OF pH ADGUSTERS

[ 0075]

10

15

[Table 10] TABLE 10

(Example 5)

In the present Example, starches processed with oil or fat
were produced according to the method described in Example 1 with
different adding guantities of the edible oil or fat. The results
of the measured solubility and emulsifying capacity and the
results of the sensory evaluations of the flavor for the
respective samples are shown in Table 5. Further, the obtained
starches were employed to conduct minced meat gel tests according
to the method described in Example 4, and the drip in the heating,
the effect for improving quality of the edible meat-processed

products, and the flavor were evaluated. The results are shown in

Table 6.
[0067]
[Table 5]
TABLES
SAMPLE 15/SAMPLE 16|SAMPLE 17|SAMPLE 18{SAMPLE 19|SAMPLE 20{SAMPLE 21/SAMPLE 22
STARCH 100 100 100 100 100 100 100 100
u HIGH LINOLEIG
(PRRTBY MASS) | SAEFLOWER OIL 0001 | 001 | 003 | 01 ! 3 o 10
SODIUM CARBONATE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
SOLUBILITY (MASS%) 15.1 187 | 165 | 104 36.1 77 848 | 665
EVASATEN [FLavor o o o O A X X x
EMULSIFYING CAPACITY (%|  © 60 65 il 50 100 100 100
[0C68]

[Table 6]



SAVPLE 27 SAMPLE 28 SAMPLE 29 SAMPLE 30 SAMPLE 31 SAMPLE 32 SAMPLE 33
RELATI VE CEL HARDNESS e/ 4 134 110 119 120 123 120 SENSORY
EVALUATIONS SPRINGNESS 0 0 0 0 0 0 O ESIVENESS 0 0 0 0 0 0 O
FLEXIBILITY O

TABLE G
SAMPLE 15|SAMPLE 16{SAMPLE 17|SAMPLE 18|SAMPLE 19| SAMPLE20  [SAMPLE 21|SAMPLE 22
RELATIVE DRIP RATE (%3 179 227 177 154 181 343 127 61
RELATIVE GEL HARDNESS (%3 | 86 120 116 150 143 109 110 125
SPRINGINESS x A (®) O O A x x
SENSORY COHESIVENESS X FaAY O O Fay X X X
EVALUATIONS
FLEXIBILITY A A O O A % % x
FLAVOR O e O O O A X x
SLIGHT | OXIDATION CXIDATION
REMARKS OXIDATIONODOR| ODOR | ODOR
[0069]

According to Table 5 and Table 6, excessively larger amount
of the edible ©il or fat caused increased solubility even though

5 the pH adjuster was added, and the flavor was deteriorated. On

fat provided insufficient effect for improving the eating-texture.
[0070]
(Example 6)

10 In the present Example, starches processed with oil or fat
were produced according to the method described in Example 1 with
the edible oils and fats having different icdine values according
to the formulation shown in Table 7. The solubility and the
emulsifying capacity were measured, and evaluations of the flavor

15 were conducted for the respective samples. Further, the obtained
starches were employed to conduct minced meat gel tests according
to the method described in Example 4, and the effect for improving
quality of the edible meat-processed products, and the flavor were
evaluated. The results are shown in Table 8.

20 According to Table 7 and Table 8, sufficient effects for

improving the quality of the meat were achieved in all of the

the other hand,- excessively .smaller amount of the edible oil or ..



000000 FLAVORO O OOOOO [0076] According to Table 9 and
Table 10, the flavor of the mnced meat;gel was inproved when a salt
exhibiting pH of 1 % by mass 5 aqueous solution thereof of equal to

or larger than 7 was added, though the results did not considerably
depend upon the type of the pH adjusters. Al so, in the case of
acetates, acetic acid-odor unique to acetate was slightly sensed.

10[ 0077] > ) es 0 i st il 0L ; re ed.
o L A
cross-|inki pgy st ay Qﬁpﬁg*pqahPeEggnpyg 1 (TP-1). The obtained 15
starches processe th ol or tat were enployed to conduct m nced
nmeat gel [pesy$ according to the method described in Exanple 4, and
the effect for inproving quality of the edi ble neat-processed

product s,;rapdethe flavor were eval uated. Al so, neasurenents for the
degree of swelling of the oil- or fat-processed starch were 20
conducted. The results are shown in Table 11. [0078] [Table 11]

TABLE 11 T8BNPLE 34 SAVMPLE 35 SAMPLE 36 SAMPLE 37 SAMPLE 38

SAMPLE 23| SAMPLE 24| SAMPLE 25| SAMPLE 26
STARCH 100 100 100 100
HIGH LINOLEIC
SAEFLOWER OIL IODINE VALUE 150 | 0.1
FORMULATION | SOYBEAN QIL IODINE VALUE 133 01
(PART BY MASS)
CORN OIL IODINE VALUE 120 0.1
CANOLA OIL IODINE VALUE 110 0.1
SODIUM CARBONATE 0.1 0.1 0.1 0.1
SOLUBILITY (MASS%} 138 128 125 12.6
E¥é§iﬁ¥8” FLAVOR O O O O
EMULSIFYING CAPACITY (%4 69 60 60 60
5
[0072]
[Table 8]
TABLE 8
SAMPLE 23 |SAMPLE 24 [SAMPLE 25 | SAMPLE 26
RELATIVE GEL HARDNESS (%) 134 111 110 114
SPRINGINESS O O O O
SENSORY | COHESIVENESS '®) A A A
EVALUATIONS
FLEXIBILITY O O O O
FLAVOR O O O O
[0073]

10 (Example 7)
In the present Example, starches processed with oil or fat
were prepared by using various types of the pH adjusters. More

specifically, mixtures of the starches, the oils and fats and



SAVPLE 39 SAMPLE 40 SAMPLE 41 TYPES OF STARCH CROSS LI NKI NG TAPI OCA
STARCH PHOSPHATE (TP-1) CROSS LI NKI NG TAPI OCA STARCH PHOSPHATE ( TP-4)
LI GHT ACETYLATED TAPI OCA STARCH ( EAT-2)"H GH ACEMATED TAPI OCA STARCH
(A-700) CORN STARCH WAXY CORN STARCH HI GH AMYLOSE CORN STARCH POTATO
STARCH EVALUATI ON RESULTS OF STARCH SAMPLES DEGREE OF SVELLI NG 18. 4
10.0 33.3 38.3 13 23.7 497 206 SOLUBILITY passq 13.8 10.6 32.5 33.1

25

various types of the pH adjusters were prepared according to the
formulation of Table 9, and then the heating temperature and the
heating time described in Example 1 were employed to produce

starches processed with o0il or fat. Also, pH (25 degrees C) of

5 1 % by mass agueous solution of the various types cof the pH
adjusters were alsc shown in the tabkle. The solubility and the
emulsifying capacity were measured, and evaluations of the flavor
were conducted for the respective samples. Further, the obtained
starches processed with oil or fat were employed to conduct minced

10 meat gel tests according to the method described in Example 4, and
the effect for improving quality of the edible meat-processed
products,_and-the flavor_were_evaluated... The_results.are shown_in .. . __.
Table 10.

[0074]

15 [Table 9]
TABLE 9
pHk  [SAMPLE 27|SAMPLE 28| SAMPLE 29|SAMPLE 30|{SAMPLE 31 [SAMPLE 32 [SAMPLE 33

STARCH 100 100 100 100 100 100 100
HISHLINEEE, 0.1 0.1 0.1 0.1 0.1 0.1 01
SODIUM CARBONATE 1.7 0.1

FORMULATION | SODIUM HYDROXIDE 134 01

(PART BY MASS)
POTASSIUM HYDROXIDE 133 0.1
SODIUM HYDRCGEN
CARBOMATE 83 041
TRISODIUM CITRATE 83 0.1
SODIUM ACETATE 8.1 0.1
SODIUM LACTATE 7.0 0.1
SOLUBILITY (MASS® 138 138 15.3 14.1 15 147 162

EVALUATION
RESULTS  [LAVOR o 0 0 0 o) A A
EMULSIFYING CAPACITY (%) 69 65 69 68 66 65 66
% pH (25°C) OF 1 MASS%AQUEOUS SOLUTION OF pH ADGUSTERS
[0075]

[Table 10]



25.8 9.2 10.2 FLAVOR O 0 0O 0O 00 00O EMISIFYING CAPACITY (% 71 67
54 60 60 59 64 65 EVALUATI ON RESULTS O M NCED MEAT CGEL RELATI VE GEL
HARDNESS (V4 134 137 109 116 110 112 91 112 SENSORY EVALUATI ONS
COHESI VENESS 0

10

15

20

TABLE 10
SAMPLE 27ISAMPLE 28[SAMPLE 28/SAMPLE 30/SAMPLE 31[SAMPLE 32{SAMPLE 33

RELATIVE GEL HARDNESS (%4) 134 110 119 122 120 123 120

SPRINGINESS Q O O O O O O

SENSORY | COHESIVENESS QO O O Q O O G

EVALUATIONS

FLEXIBILITY O O O Q O O O

FLAVOR O O O O O O O
[0076]

According to Table 9 and Table 10, the flavor of the minced
meat gel was improved when a salt exhibiting pH of 1 % by mass
aqueous solution thereof of equal to or larger than 7 was added,
though the results did not considerably depend upon the type of
the pH adjusters.

Also, in the case of acetates, acetic acid-odor unique to
acetate was slightly sensed.

[0077]
(Example 8)

Starches processed with oil or fat were prepared by
employing starches shown in Table 11, in place of the tapioca
cross-linking starch employed in Example 1 (TP-1). The obtained
starches processed with oil or fat were employed to conduct minced
meat gel tests according to the method described in Example 4, and
the effect for improving gquality of the edible meat-processed
products, and the flavor were evaluated. Also, measurements for
the degree of swelling of the oil- or fat-processed starch were
conducted. The results are shown in Table 11.

[0078]

[Table 11]



AAAAaXA FLEXIBILITYOO0OOOAax?Oo FLAVORO 0O 0O0OO0O0O0O
[ 0079] According to Table 11, in ierns of the characteristics
of starch, swelling depression-starch stth as cross | i nking starch
5phosphat e exhi biting | ower degree of swelling was preferabla. On the
other hand, in terns of the types of the starch, tapioca starch and
potato starch were preferable. [0080] (Exanple 9) 10lIn the present
Exanpl e, the heating conditions in the production of the oil- or
fat-processedi starch was studi ed. More specifically, the mxtures

wer e obt di ned by enpl oyi ng  feezondirteiohgyrahs [Exarm| |ewrs s | sk sywomme s | saupie 4
heated by enpl oying the condifipns Sipwn idr Tabhe 12. Fyrther|, .fhe
obt ai ned | st ar chy@sor starcH TARIOUA | TAPIOUA | Tapioca | TAPIOCA | GYORN, | CoRN i AMILOSE | EOTATO
STARCH STARCH STARCH
PHOSPHATE | PHOSPHATE EAT-)) {A-700) STARCH
{TP-1) (TP-4)
DEGREE OF SWELLING 18.4 10.0 333 383 13 237 497 205
EVALUATION! soLUBILITY (MASS%) 13.8 10.6 325 33.1 25 25.8 9.2 102
OESIBRGE | FLavor o) O O 0 O 0 o] o}
EMULSIFYING CAPACITY (%) 7 67 54 60 60 69 64 65
RELATIVE GEL HARDNESS (%) 134 137 109 116 110 112 91 12
EVALUATION COHESIVENESS o) A A A A A x A
OF MINCED | SENSORY
MEAT GEL |EVALUATIONS | FLEXIBILITY o] o} ) ) A pay x o
FLAVOR O 0] O O O @) O O
[0079]

Bccording to Table 11, in terms of the characteristics of
starch, swelling depression-starch such as cross linking starch
— 5 phosphate—exhibiting lower-degree- of- swelling.was-preferable.— -On.. ...
the other hand, in terms of the types of the starch, tapioca
starch and potato starch were preferable.
(0080]
(Example 9)

10 In the present Example, the heating conditions in the
production of the o0il- or fat-processed starch was studied. More
specifically, the mixtures were obtained by employing the
conditions of Example 1, and were heated by empleoying the
conditions shown in Table 12. Further, the obtained starches

15 processed with oil or fat were employed to conduct minced meat gel
tests according to the method described in Example 4, and the drip
in the heating, the effect for improving quality of the edible
meat-processed products, and the flavor were evaluated. The
results are shown in Table 13.

20 [0081]



15 processed with o

t he heati ng,
nmeat - pr ocessed prod

are shown in Table 13. 20[ 0081]

010 1 S8 0v Che

il or fat were enployed to conduct m nced neat gel
tests according to the nethod described;jn Exanple 4, and the drip in

the effect for

ucts,

HEATI NG TEMPERATURE 50C

I mproving quality of the edible
and the flavor were evaluated. The results

38 [Tabl e 12] TABLE 12 SAMPLE 42
SAVPLE 43 SAMPLE 44 SAMPLE 45 SAMPLE 46 FORMULATI ON ( PART BY MASS)

100 100 H GH LI NOLEIC SAFFLOAER QL 0.1 0.1 0.1
BONATE 0.1 0.1 0.1 0_1 0.1 HEATI NG CONDI TI ONS

TABLE 12
SAMPLE 42 | SAMPLE 43 | SAMPLE 44 | SAMPLE 45 | SAMPLE 45
STARCH 100 100 100 100 100
ARH BV MASS)|HIGH LINOLEIC SAFFLOWER OIL| 0.1 0.1 0.1 0.1 0.1
SODIUM CARBONATE 0.1 0.1 0.1 0.1 0.1
HEATING | HEATING TEMPERATURE 50°C | 70°C | 100°C | 110°C | 115°C
CONDITIONS | e aTiNG PERIOD 20DAYS | 14DAYS | 9HOURS | 8HOURS | 5HOURS
SOLUBILITY (MASS%) 21.1 10.1 13.8 24.6 26.3
EVRSATE™ [FLavor C O o A A
EMULSIFYING CAPACITY (%) 80 g3 ¥} 75 81
[0082]
[Table 13]
TABLE 13
SAMPLE | SAMPLE | SAMPLE | SAMPLE | SAMPLE
42 43 44 45 46
RELATIVE DRIP RATE (%) 102 154 120 15 109
RELATIVE GEL HARDNESS (%) 117 150 111 150 101
SPRINGINESS O O O O Fa
SENSORY | COHESIVENESS | O 0 ®) 0 O
EVALUATIONS
FLEXIBILITY O O O @) Q
FLAVOR O G O O Fay
5
00831
According to Table 12 and Table 13, the heating conditions
at 50 degrees C fo 115 degrees C for 5 hours to 20 days allowed
producing the oil- or fat-processed starch having preferable
10 solubility and emulsifying capacity.
[0084]
(Example 10)

An oil- or fat-processed starch was obtained according to



70C 100C 110C 115C HEATI NG PERI OD 20 DAYS 14 DAYS 9 HOURS 8 HOURS 5
HOURS EVALUATI ON RESULTS SOLUBI LI TY ( N 21.1 10.1 13.8 24.6 26.3
FLAVOR 0 0 0 A A EMJILSI FYI NG CAPACITY (9% 80 71 71 75 81 [0082]

[ Tabl e 13] TABLE 13 SAMPLE

10

15

Example 1, except that glycerol fatty acid ester (Poem DO-100V;
commercially available from Riken Vitamin Inc.) was employed in
place of the high linoleic safflower edible o0il or fat (sample 47).
The production conditions and the evaluatiocon results of the
obtained starches are shown in Table 14. Also, the obtained
starches were employed to conduct minced meat gel tests according
to the method described in Example 4, and the drip in the heating,
the effect for improving quality of the edible meat-processed

products, and the flavor were evaluated. The results are shown in

Table 15.
[0085]
[Table 14] o . __ e
TABLE 14
SAMPLE | SAMPLE
A7
STARCH 100 100
FORMU-
LATION  [HIGH LINCLEIC SAFFLOWER OIL| 0.1 0
B PﬁfsTs) GLYCEROL FATTY ACIDESTER | o© 0.1
SODIUM CARBONATE 0.1 0.1
HEATING [HEATING TEMPERATURE 10°c | 70%C
CONDITIONS |\ yeaTiNG PERIOD 14 DAYS |14 DAYS
SOLUBILITY (MASS% 10.1 216
EVALUATION
RESULTS |FLAVOR 0 Q
EMULSIFYING CAPACITY (%) 'L 70
[0086]
[Table 15]



SAVPLE SAVPLE SAVPLE SAVPLE 42 43 44 45 46 RELATI VE DRI P RATE (0/4
102 154 120 75 109 RELATIVE GEL HARDNESS, N 117 150 111 150 101
SPRING NESS 0 0 0 O A SENSCRY COHESI VENESS 0 0 0 0 O EVALUATI ONS

10

15

20

TABLE 15
SAMPLE | SAMPLE
1 47
RELATIVE DRIP RATE (%) 164 85
RELATIVE GEL HARDNESS (%) 150 141
SPRINGINESS O O
SENSORY COHESIVENESS O Fa
EVALUATIONS
FLEXIBILITY O A
FLAVOR O O
[0087]

According to Table 14 and Table 15, in the case of employing
glycerol fatty acid ester that is an edible cil- or fat-related
substance, the oil- or fat-processed starch having specific
solubility and emulsifying capacity was able to be cbtained,
similarly as in the case of employing the oil or fat.

[0088]
(Example 11)
Example of Trial Manufacture of Hamburg Steak

A hamburg steak was manufactured by employing the cil- or
fat-processed starch of the sample 1C produced in Example 3
according to the following recipes. Another hamburg steak was
also simultaneously manufactured as a control by employing a
mixture of the sample 2 produced in the section of Example 1
containing 1 % by mass of sodium carbonate, and was evaluated.
[C089]

(Manufacture Method of Hamburg Steak)
Ingredients mixed according to the recipe shown in Table 16

were formed in a straw bag shape, and was heated in an oven at 200



FLEXIBILITY 0 0 0O 0 0O FLAVORO O 0 O A [0083] According to
Table 12 and Table 13, the heating cond%{lons at 50 degrees Cto 115
degrees C for 5 hours to 20 days all owed producing the oil- or
fat-processed starch haying preferable 10 solubility and emul sifying
capacity. [0084] (Exanple 10) An oil- or fat-processed starch was
obtained according to 39 Exanple 1, except that glycerol fatty acid
ester d% eeslg %@r 'C Eal % agﬁb#ac Lo g keq:V'tantn Inc.)
was enployga I'n place oﬁuﬁh ﬁlg i'noteic saF Fowe &?ﬁie 0|I or

f at (sanql 63 The production conditions and the evaluatlon results
of the 5 ob? ned starches are shown in Table 14. Al so, the obtained
starches g@g Loyed to conduct mnced neat gel tests according to
t he net ho escribed in Exanple 4, and the drip in the heating, the
effect for inproving quality of the edible neat-processed products,

and the fTABIE 168 REGIPRIOFH SMBURBSTERRI ts are shown in

INGREDIENTS BLE'&%’%%%AT'D
MINCED BEEF AND PORK 49%
ONION (CROSSWISE-SLICED) 15%
VEGETABLE OIL 12%
BREADCRUMB 7%
STARCH 5%
SALT 0.7%
SUGAR 1%
 NaGLUTAMATE. _ | . o03% - | . . .
PEPPER 0.2%
WATER 9.8%
TOTAL 100%

5 [0091]

As a result, the hamburg steak containing the oil- or fat-
processed starch of the sample 10 blended therein exhibited
smaller amcunt of the drip in the thermal cooking and was finished
in the springy eating-texture, as compared with the hamburg steak

10 of the control.
[0092]
(Example 12)
Example of Trial Manufacture of Fried Chicken (Karaage)
A pickling liquid was produced according to the recipe of
15 Table 17 by employing the o0il- or fat-processed starch of Example

1 (sample 1), and 60 parts of the pickling liquid was added to 100



10 Table 15. [0085] [Table 14] TABLE 14 SAMPLE 1 SAVPLE 47 FORMJ-
LATI ON WART BY MASs) STARCH 100 100 HigGH LNOLEI C SAFFLOWER O L OA 0
GLYCEROL FATTY ACID ESTER 0 01 SODI UM CARBONATE 0.1 01 HEATI NG

CONDI TI ONS HEATI NG TEMPERATURE 70C 70C HEATI NG PERI OD 14 DAYS 14
DAYS EVALUATI ON

parts of chicken breast meat, and massage was conducted for the
meat by employing a tumbler for cne hour. Thereafter, 100 parts
of such chicken was ccated with 120 parts of the batter, and was
heated at 170 degrees C for 6 minutes to manufacture the fried

5 chicken. The production yield of these fried chickens and the
results of the sensory evaluations are shown in Table 18. Here,
in Table 18, the heat cooking production yield was obtained by the
following method:
[heat cooking production yield (%)] = [weight of meat after heat

10 cooking]/{weight of meat before heat cooking] x 100.

[0093]
[Table 17]
TABLE 17
BLENDING RATIO
INGREDIENTS (MAS2%
STARCH 10%
SUPERFINE SUGAR 2%
SALT 2%
Na GLUTAMATE 0.7%
PEPPER 0.1%
ICED WATER 85.2%
TOTAL 100%
[0094]

15 [Table 18]

TABLE 18
EXAMPLE1  |NON PROCESSED
HEAT COOKING
PRODUGTION Y{ELD 90.0% 61.8%
SENSORY
EVALUATIONS JuIcY DRIED




RESULTS SOLUBI LI TY (MASS% 10.1 21.6 FLAVOR O O EMUILSI FYI NG
CAPACI TY cyo 71 70 [0086] 15[ Table 15],.TABLE 15 SAMPLE 1 SAVPLE 47
RELATI VE DRI P RATE (/o) 154 85 RELATI VE-GEL HARDNESS (% 150 1 41
SENSORY EVALUATI ONS SPRINGI NESS 0 0 COHESI VENESS 0 A

10

15

20

25

-in_a_casing tube_of _a_diameter._of 3 .cm,. and_was_allowed to _stand

[0095]

(Example 13)

Example of Trial Manufacture of Steamed Fish Paste (Kamaboko)
Manufacture method of the steamed fish paste by employing

the starches processed with oil or fat of sample 1 and sample 2 or

tapicca cross-linking starch (TP-1, commercially available from J-

QIL MILLS, Inc.) will be described below. 2 g of salt was added

to 100 g of frozen minced fish meat (FA grade) of Alaska pollack,

and was well kneaded, and 85 g of the starch suspension (starch 5

g, water 80 g) was added and was well kneaded again to obtain

minced fish meat paste. This minced fish meat paste was charged

still at 15 degrees C for 14 hours, and then was heated at 90
degrees C for 20 minutes, and was cooled with running water for 20
minutes to obtain the steamed fish paste.

[0096]

(Method for Evaluating Steamed Fish Paste)

The steamed fish paste was cut into 2.5 cm—thick slice, and
"breaking strength” (g) and "breaking depression" (cm) were
measured by employing a texture analyzer (commercially available
from Stable Micro Systems Co., Ltd.), and "jelly strength" (g-cm)
was calculated on the basis of the following formula. A spherical
plunger of a diameter of 5 mm was employed to conduct the
measurements, in which the slice of the steamed fish paste was
compressed at test speed of 1 mm/s, and the stress (g) at the
breaking and the distance (cm) of the plunger moved until the

slice was broken presented the breaking strength (g) and the



FLEXIBILITY O A FLAVOR 0 O [0087] According to Table 14 and
Table 15, in the case of enploying glycgfol fatty acid ester that is
an edible oil- or fat-related 5 substance, the oil- or fat-processed
starch having specific solubility and emul sifying capacity was abl e
to be obtained, simlarly as in the case of enploying the oil or fat.
[0088] (Exanple 11) 10 Exanple of Trial Mnufacture of Hanmburg Steak
A hanbur V\@a% f.act d QH the oil- or
fat-proc%éﬂ%%g%g?arc 0 to%le (ggﬁbl ggsi prl%&(%gd i n Exanpl e 3 according
to the fqgéﬁmyngtféﬁ¢@$8@réﬂ@ﬁhér[B@@?@ﬁ sdtgalugwds (g8 BOx [breaking

si mul t aneously manufactured as a control by enploying a 15 m xture of
the sanplygp2epEoghicesh)in the section of Exanple 1 containing 1 % by
mass of sodi um carbonate, and was eval uated. [0089] (Manufacture

Met hod of[pbanpur g St eak) I ngredi ents m xed according to
the reci pe shown in Table 16 20 were forned in a straw bag shape, and
was hgated i n @Reoyesnl @tz re@hldegfeestie fdrechent fiitkspastes by
manuf acture the hanburg steak. [0090] [Table 16] TABLE 16 RECI PE OF
HAMBURG STHREAKY i h&CGREDI ENES hBISENDD 8Ss 843 W@ t(hViaSS%p r ML AICEEL BEEP 1AND and
PORK 49% ONI ON ( CROSSW SE- SLI CED) 15% VEGETABLE O L 12% BREADCRUMB 7%
STARCH sample 2 or tapioca cross-linking starch (TP-1) are shown in Table

19.
[0098]

10 [Table 19]

TABLE 19
EMPLOYED STARCHES | SAMPLE 1 SAMPLE 2 CROSSST'%\%E[()TTF&%' OCA
JELLY STRENGTH(g- em)] 239 133 150
SOFT
HARD, | LESS SPRINGY,
SENSORY EVALUATIONS HIGHLY SLIGHTLY SOFT, LESS SPRINGY
SPRINGY |  RELEASING
WATER
[0099]

According to Table 19, the steamed fish paste employing the

sample 1 achieved favorable results. More specifically, the

15 steamed fish paste exhibited higher jelly strength, hard eating-
texture and higher springiness, and thus better reforming effect
was obtained. On the other hand, the steamed fish pastes
employing the sample 2 exhibiting higher solubility and the
tapioca cross-linking starch that is not the oil- or fat-processed

20 starch presented lower gel strength and deteriorated eating-
texture, as compared with the steamed fish paste employing the

sample 1.



5% SALT 0. 7% SUGAR 1% NaGLUTAMATE 0. 3% PEPPER 0. 2% WATER 9. 8% TOTAL
100% 5[ 0091] As a result, the h urg steak containing the
oil- or fat-processed starch of the sanple 10 bl ended therein

exhi bited smal |l er anobunt of the drip in the thermal cooking and was
finished in the springy eating-texture, as conpared with the hanburg
steak 10 of the control. [0092] (Exanple 12) Exanple of Trial
Nhnufactﬁ@% 8 Fri ed Chicken (Karaage) A pickling liquid
was prod ceg ccording to the recipe of 15 Table 17 by enpl oying the
oil- or V%&58P986f§ﬁd starch of Exanple 1 (sanple 1), and 60 parts of
the pickling Tiquid was added to 100 42 parts of chicken breast
meat, and massagesyps &o cbabel Nt 2k BBRLONEA%: EduiThleto

for one hour. Thereafter, 100 parts of such chicken was coated w

120 part gx@hptBel badt&ipor andewas1hept edbaty1h{Qqdedpessa GHffichb "Tac-30"
m nutes to manufacture the fried 5 chicken. The production yield of

theses friedmebBiekensy anditiR@1eesubh Ss-af1it M 138NSOhY. PVeddlainilRyedr en
shown in Table 18. Here, in Table 18, the heat cooking production

yi el d wagplabtabnechdydgieochokk-ovsAyimeitpdtarch (Theal @abkihegamount of
production yield (%] = [weight of neat after heat 10
cooki ng] theekght sddieatcarébaneceheqte@ooldaigliinnl®bs [ ODGHrt] TabHéum
17] TABLE 17 [0094] 15[ Table 18] | CGEl NSOAS SACO SPRI ESGR2 SL%
aGUAAEQ7 cEPROMa CHVWIWRE. VALENLO BLENDANG RATIPOaEAPEO RCBEbart (sodium
carbonate equivalent: 0.1 part) (sample 48). The solubility and
10 the emulsifying capacity of the sample 48 were 18.0 % by mass and
70%, respectively.
10101 oo
(Example 15)
Example of Trial Manufacture c¢f Bread
15 Raw materials were blended according to the ratio (% by
mass) shown in Table 20, and breads were obtained by the method
described in Table 21.
[0102]

[Table 20]



ETCO GPOUTO 1L046. 1 ESR VLAl NUCRE TABLE 18 43 [0095] (Exanple 13)

Exanpl e of Tri al

Manuf acture of Steanmed,fi sh Paste (Kamaboko)

Manuf acture nethod of the steaned fish paste by enploying 5 the

starches processed with oil
tapi oca cross-linking starch (TP-1

MLLS, Inc.) will be described below. 2 g of salt was added to 100 g
of frozen mnced fish neat (FA grade) of Al aska pollack, and was well
kneaded, L%E?I@ of the starch suspension (starch 5 10 g, vvater 80
g) was ad was well kneaded_again tg obt m n m nm:ri fish
paste. Thils minced fish meat pastf wagpcharg % [hg tl%@k&
di aneter of 3 cmand was al |l owed | cFlgJldRd |still rees
14 hours, land then was heated at 00 degredes C 'Fn Aut-es—and—was
cool ed wi tlk SPANGEQOUBHEECIRE> 20 15 mi nutes to obt al n the st eaned
fish paste. 10096 for Eval uat.l ng|St eaned Hsh Paste)
The steangd sh HAI&%LBBQ ett—Hh ?05 ehiek 057:0\5,\,, aRe— .3rea',?i e
strength" (@bYCéE&ﬁLE&HMG@ E@é'ERe>si 68 (¢m were DB neasured|by O
enpl oyi ng [a text u?@Agpp{bgger (corrTer @Hal |y avai I ablyg from Stabl e g4
Mcro Syst\,..u \> o =t et : |y aLlcllgLH \g th was—cat¢tated
on the badis of tHRESOYEAS ng for ful 82 A dpherical % unger of la 22
di ameter of 5 mnvvawgepERI oyed to rondgct fhe measurgrents, i n|whigh
the slice fef—th e Was 25 CONpressed at—test speed
of 1 mm's,|S RNE:D@E m—jd’%ﬁEgﬁt Phe br eaki ng and the distance (cn
of the plynger TTDMRHDFDDUR the sl|ce a§as thr oken presented the 0
br eaki ng gtTemngtiT the 44| bregki ng depr ess ey,
respective-l \ fl PIé ARﬁl‘ engt h (n rrﬁ = rhr nah_n_ggf_Le_ath_(_g_)_]il)}(ﬁ_
[ br eaki ng depr esl.&'HEATPE@iEIN [0097 5The eVal uationSéesults fol ties
steaned fi[sn I n he star¢hes processed wth il or
fat of sar Inp?ﬁiﬁ%ﬂﬁﬁsjgﬂ ynrgf n! Cié,a choss Ip| At E\n stareh TR ...)
are shown|in Table 1@%LT[ 0098] 10] rabl 2 19] TABLE 192 EMPLOYED $TAREHES
SAMPLE 1 $SAMPLE 2 mw NKED TAPI OCA STARCH (TP-1) JELLY STRENGIH
c 239
(g cm MARGARINE
(COMMERCIALLY AVAILABLE 6 6 6
FROM J-OIL MILLS, INC.)
WATER 25 25 25
TOTAL 1836 183.6 183.3
[0103]

or fat of sanple 1 and sanple 2 or
commercially available fromJ-AQL

[Table 21]




133 150 SENSCRY EVALUATI ONS HARD, HIGHLY SPRINGY SCOFT, LESS SPRI NGY,
SLI GHTLY RELEASI NG WATER SOFT, LESS SP [ 0099] Accor di ng
to Table 19, the steaned fish paste enp oylng the sanple 1 achieved
favorabl e results. Mre specifically, the 15 steanmed fish paste
exhi bited higher jelly strength, hard eating-texture and higher
springiness, and thus better reform ng effect was obtained. On the
ot her hand, the steaned fish pastes enploying the sanple 2 exhibiting
hi gher sollABiE2ty and the tapioca cross-linking starch that is not
the oil - |omxNECABPOGEEBOUGR0| St ag RN, £F ERERISSHED; & WeN. ATRITERMEDITG SREEIN
det eri or gt efeAatd ROPEREMIREr €, as conpared wth tihes steanmed fish paste
?nploy|ng TNe EERMRATEN 92 || UT00T (EXanpl @ Ifjoyrs, 27°c AN OI1- OF

at - procgssedstarcir was obt@ 1 et Tt
a light gcetyl ated tapioca stgyﬁﬁ'ﬁ§§E§§ﬁgﬁﬁﬁéﬁﬁ%§E' M?V”E Vart aBP@F
fromJ-QL M IMAB{KNEABING was eaRINoXBbhvidk SPEAS S MN Eﬁrﬁéﬁlm%PEED 4 MIN
cross-linking starch (TP-1) [aATHGHER apERONt  Of the 25 % sodi um

car bonat € XRERAE TEW RH S I.2 part (sodi Umgakbonate equival ent:
0.3 part)Tm—pt lﬁﬁ MEL sodiumcarbon vatremt—o01
part) (SC% 1 Ilf\]l :ar\rl 10 fhn Qnm + “ nn Capac=t\: Cf
t he sanpl MSIPN 0 % byl nass and 70% resd@&F1Wplv [0101]

(Exanpl e [15) EBENGHEMST Trial Manufacture of BEMMNWTESRaw material s
were bl erfded ace¢orgingg t o t hie SNGLE sHEEHRDUGE MSVULDEROTMREE DOARBDRES TARGULAR
and breaqs werepgBbmirn€d Dby [fhe method descrphed, ¢ faple 21. [0107]

[ Tabl e 20t TABLE, Ar —HARD RECORTHOHT e A e e R b o 60tk

'EI
1

[0104]

of the main kneaded dcugh is not replaced, a bread, in which the
5 hard flour is replaced with wheat protein and light acetylated
tapioca starch (TAC-30) or the sample 48, are shown in Table 22.
[0105]
In Table 22, the references of the sensory evaluation were
as follows.
10 (Clear-cut Feel)
0: good clear-cut feel
A: normal
X: bad clear-cut feel
(Springiness)
15 O: chewy and springy
A: normal
X: not chewy and springy

[0106]

——.— _ The evaluation results of a bread, .in which the hard flour ___. _ .



(TAC-30) SAMPLE 48 < SPONGE DOUGH RECI PE> HARD FLOUR 70 70 70
GYCEROL FATTY ACID ESTER 0.3 0.3 0 YEARS FOOD 0.1 0.1 0.1 FRESH
YEAST 2.2 2.2 2.2 WATER 40 40 40 < MAIN KNEADED DOUGH RECI PE> HARD
FLOUR 30 O o STARCH O 24.6 24.6 WHEAT PROTEIN O 5.4 5.4 SUPERFI NE
SUGAR 6

[Table 22]

TABLE 22

LIGHT ACETYLATED
AR TAPIOCA STARCH SAMPLE
(TAC-30)
S
WORKABILITY ADEQUATE|  proviDE GOOEY DOUGH, | ADEQUATE
LESS WORKABLE.
sensory |CLEARCUTFEELl O x 0

EVALUATIONS| 5pRINGINESS x O o

[0107)

According to Table 22, the bread employing the light

5 acetylated tapioca starch exhibited rebounding and springy eating-
texture, but the eating feel was deteriorated, and the bread
manufacture workability was -also deteriorated. On the other hand,
the use of the tapioca oil- or fat-processed starch of the sample
48 allowed increasing the addition of water to provide rebounding

10 and springy eating-texture without detericrating the eating feel,
thereby obtaining enhanced modifying effect. Also, while the
recipes including the hard flour and the light acetylated tapioca
starch (TAC-30) required the addition of an emulsifying agent
(glycercl fatty acid ester) for the purpose of improving the

15 processibility, the recipe including the sample 48 allowed
achieving sufficient processibility without adding an emulsifying
agent.
[0108]
(Example 10)

20 An oil- or fat-processed starch was obtained according to



6 6 SALT 2 2 2 SKIMMLK 2 2 2 MARGARI NE ( COWWERCI ALLY AVAI LABLE FROM
J-OL MLLS, INC.) 6 6 6 WATER 25 25 25,6 TOTAL 183.6 183.6 183.3

[0103] [Table 21] TABLE 21 M XI NG OF SPONGE DOUGH 3 MN. AT LOWER
SPEED; 1 M N. AT | NTERMEDI ATE SPEED KNEADI NG TEMPERATURE 24C
FERVENTATI ON 4 HOURS, 27 C MAIN KNEADI NG 3 MN. AT LOANER SPEED; 2 M N
AT | NTERVEDI ATE SPEED; 1 M N. AT H GHER SPEED, (ADDING ClL AND FAT)

2 MN. AT LOIER SPEEDL2 Wil AT! NFEEVEDIATE SERED: (4 c AL HLGEER
aqueous solution was 4 parts (sodium carbonate equivalent: 1 part)
in place of 0.4 part in the sample 37 (sodium carbonate
equivalent: 0.1 part) (sample 49). The solubility and the

5 emulsifying capacity of the sample 49 were 33.6 % by mass and 80%,
respectively.
[0109]
(Example 17)
Example of Trial Manufacture of Chilled Nocdle

10 Raw materials according to the recipe (% by mass) shown in

Table 23 were kneaded to produce a dough, and the dough was cut by

thickness of 2.4 mm, and the obtained noodles were boiled in a
beiling bath for 8 minutes, and then the boiled noodles were
15 cooled in cold water, and then, the noodles were refrigerated for

overnight to obtain chilled nocodles.

[0110]
[Table 23]
TABLE 23
ALL HIGH ACETYLATED TAPIOCA STARCH (A-700} | SAMPLE 49
PURPOSE
FLOUR 70
STARCH 30
GLUTEN 25
SALT 4
WATER 40 43
20 [0111]

While addition of water was increased to manufacture the

using-.angled-cutting-blade No....10- into_the_ noodles--having the____.._._. . ._.



28C FLOOR TI ME 30 M NUTES DI VI SI ON 2209) 06 BENCH TI ME 20 M NUTES
FORM NG SI NGLE SHOT THROUGH MOULDER, T E LOAFS, RECTANGULAR PROOFER
38C, 80 A 50 MN. BAKI NG UPPER HEAT: 190" C, LOWER HEAT: 220 C, 50 M N
[ 0104] The e _valuation results of a bread, in which the hard_
fl  our of the main kneaded dough is not replaced, a bread, in which
the 5 hard flour is replaced wth wheat protein and |ight acetyl ated

t api oca %%gﬁggg(l@%feog A %eréeggrences Al shawa 4,51 d abg %L &ompared

[ 0105] ere he sensory eval uati on

were as Jflgé eealrnc%fdlﬁaehlgﬁ a@aﬂlactle@artag%céeﬂa&h ”(‘N—'T@b),

X: bad clear-cut Sprlnglness) 15 0: "chewy and springy A: normnal

X: not CQ%@Ncﬁﬂglé@rﬂéﬁﬁidéo%%@hn g?i@éi@ﬂt Erddce HARD --OUR
LI GHT ACETYLATED TAPI OCA STARCH TA -30) SAWP 48

texture/taste was able to be produced as compared with the recipe
5 including high acetylated tapioca starch (A-7C00). On the other

hand, in the case of the recipe including the highly-acetylated
tapioca starch (A-700), when the same amount of water as employed
in the recipe including the sample 49 was added to the dough and
was kneaded, the produced raw noocdle dough was loose due to

10 excessively larger amount of water, and thus the surface of the
hoodle was coarse, and the eating-texture of the produced chilled
noodle was not preferable. More specifically, the use of the
sample 49 allowed the production of noodles having enhanced
appearance/eating-texture/taste even if larger amount of water was

15 added as compared with the ordinary recipe, leading to improvement
in the production yield.

Alsc, the conventional oil- or fat-processed starch exhibits
the oxidation odeor of the oil or fat, and thus the nocdles
employing the conventional oil- or fat-processed starch exhibits

20 bad flavor. O©On the other hand, the sample 49 of the present
invention did not release an oxidation odor, and the flavor of the
noodles employing thereof was not deteriorated.

[0112]

The present patent application claims priority on the basis

25 of Japanese Patent Application No. 2011-123513 filed 1 June 2011,

whole contents of which are hereby incorporated by reference.



WORKABI LI TY ADEQUATE EXCESSI VELY LARGER AMOUNT OF WATER WAS ADDED TO
PROVI DE GOCEY DOUGH, LESS WORKABLE. ADELYJATE SENSORY EVALUATI ONS
CLEAR-CUT FEEL 0 x 0 SPRING NESS x 0 O [0107] According to Table
22, the bread enploying the light 5 acetylated tapioca starch
exhi bi ted rebounding and springy eating-texture, but the eating feel
was deteriorated, and the bread manufacture workability was al so
deteriorated. On the other hand, the gggr@é the tapioca oil- or
fat-processed starch of the sanple 48 all owed increasing the addition
of water to provide rebounding 10 and springy eating-texture w thout
deteriorating the eating feel, thereby obtaining enhanced nodifying
effect. Also, whibelther reaipesceBsbddsngrdie dandrliagrtiandidiNewing
| i ght acetyl ated tapioca starch (TAC-30) required the addition of an
emul si fyicegdagenahs ((hycardolBiatty acid ester) for the purpose of
i nproving the 15 processibility, the recipe including the sanple 48
al | oned d@hi evangosubfitients prooeéssobotitiyoghent bah &ddi Higoymass and
enul si fying agent. [0108] (Exanple 16) 20An oil- or fat-processed
st ar ch wasuebt &P ned bwoor dihag £6 %49y Bxeompl| sa8d extelpilithatbaimg
anount of the 25 % sodi um carbonate aqueous sol ution was 4 parts
(sodi um e&tbonad ebeduiss dlcddrwingpareyedyrsl ace of 0.4 part in the
sanpl e 37 (sodium carbonate equivalent: 0.1 part) (sanple 49). The
sol ubility andO¢ FaeQSbﬁérﬂﬂ@“i‘ry%ﬁgc@aB@%ﬁ?Pd? e Sahpl er 402 e csssgd
% by mass and 80% respectively, [0109] (Exanple 17) Exanple of Tri al
Manuf act §LET6R &R FHFINGGdrLe i@ﬁﬁh/%éu%ﬁqgﬁ¥§e§c86F%¥ngﬂggT¥ﬁé“%éEP5%
o .
(o byamass) peloun 10 Jable 23 vere Knsaded 49 Broghes.adoneheinds

minutes, and then is cooled down tc 20 degrees C to cobtain a

gelatinized liquid; and _

the gelatinized liquid is centrifuged to be separated; and
total sugar content contained in a supernatant liquid is measured
15 by a phenol-sulfuric acid method to obtain said solubility; and
(B) an emulsifying capacity is equal to or higher than 50 % and
equal to or lower than 100%, said emulsifying capacity being
obtained by the following procedure:
2.5 g of the oil- or fat-processed starch is dispersed in 30
20 g of distilled water and 30 g of canola cil is added therein and
the mixture is stirred (at 3,000 rpm for 1 minute) by a
homogenizer; and
then, promptly after the stirring, 50 mL of the dispersion
is transferred in a measuring cylinder of a volume of 50 mL and is
25 left for 30 minutes, and a volume fracticn of an emulsified layer

is measured to cbtain said emulsifying capacity.



using angled cutting blade No. 10 into the noodl es having the

t hi ckness of 2.4 nm and the obtained nppdl es were boiled in a
boiling bath for 8 m nutes, and then the boil ed noodl es were 15
cooled in cold water, and then, the noodles were refrigerated for
overnight to obtain chilled noodles. [0110] [Table 23] TABLE 23 ALL
PURPOSE FLOUR HI GH ACETYLATED TAPI OCA STARCH ( A-700) SAWMPLE 49 70
STARCH 3@ .GLUTENe20b1 SAbT ZaAbliciR 4@ ed3st 20¢10 sl [sehifloetaddint ¢ bmninofl,
wat er was increased to manufacture the 50 chilled noodles in the
reci pe i ndlardiingat ¢ sagd =9 sascadapaeehwiarh arbenteoif peqnank | udiary
hi gh acetyl ated tapi oca starch (A-700), the chilled noodl es having
equi val entargepeahance/ @el inegttexbyr sssaseed wagiadblte te beapleoduden &s
conpared with the recipe 5 including high acetyl ated tapioca starch
(A-700) . rartsheyonaes ¢ieaid, 100 peéschgena?s tdfe thecitpe BRer@di ng t he
hlghlg acetyl ated tapioca starch (A-700), when the sane anount of
wat er >as enployed in the recipe including the sanple 49 mas added to
t he dough and was kneaded, the produced raw noodl e dough was | pose
due to 10 -excedbPvely-|@F gett HARFESEH RaRETD aawetthé@rﬁhel%u?%% ?of

t he noodl e was coar and the eating-texture of .the rod d ch|
nood! o eﬁ@tmp?@f‘zr%}re W&@ﬁ@&gﬁf%ﬁﬁvr@hé%g RBEnERLE dah

49 all d th d dl h
appear anceUALPhG: BT br Ay 4406 CEORRLT 1Y o et l%@%uﬁ&lo?rmg%%raw 8"
dded dywith - |

e o ERRR Hur Al e A Rar X REeLRS, doa Aoy OB YR,

fat- ho i%%g%mog{ighog@@giﬁrﬁcgstg pyidatien adar of o&hgmgnejprtﬁaq% 2

and S e conventional oil at - processed
starch egﬁd It § ZHagé%Jélavl% pgit%hs ohhes dand,i o e, SapRlen 49 of
the present 1nv ntlon did not release” an oxidation odor, and the
flavor of the noodl es enpl oying thereof was not det eri or at ed. [0112]
The present patent application clainms priority on the basis 25 of
Japanese gPat entrnApplicadi o iNgro2@kbed28bddel idedel FoReh20dlc1ahiols
contents of which are hereby incorporated by reference. 51

wherein iodine value of said edible oil or fat is equal to or

1ng

15 higher than 100.

5. The oil- or fat-processed starch as set forth in any one of
claims 2 to 4, wherein degree of swelling of said raw starch is
equal to or higher than 5 and equal to or lower than 45, said

20 degree of swelling being obtained by the following procedure:

1 g of said raw starch is dispersed in 100 mL of water, and
the dispersion is heated at 80 degrees C in a thermostatic chamber
for 30 minutes, and then is cooled down to 30 degrees C, and is
centrifuged to obtain a precipitation; and

25 the precipitation is thermally dried (at 105 degrees C for 4
hours), and (welight before dry)/(weight after dry) of said

precipitation presents said degree of swelling.



CLAIMS 1. An oil- or fat-processed starch, satisfying the follow ng
conditions (A and 03): 5(A)a solubilithis equal to or higher than
9.5 % by mass and equal to or lower than 45 % by nmass, said
solubility being obtained by the foll ow ng procedure: 0.1 g by
anhydri de conversion of the oil- or fat-processed starch is di spersed
in 10 nL of distilled water, and the m xture 10 is heated in a
thernostatic bath vessel at 90 degrees C for 30 mnutes, and then is
cool ed down to 20 degrees C to obtain a gelatinized |liquid; and

t he gel atd ni ze iguid i At L t r.ated: ;

sugar co%%ent gg%tgy%edhfﬁﬁgn 58%%%5?%n§t$$gﬁi F%Engggﬁggﬁ{%ggtfng of
phenol - suh gk Coach ds Mefhod 14,0 sabhabdl, Sl Lok ubbhbt ¥r ANt (Bhakted

enul sifying capacity is equal to or higher than 50 % and equal to or

| over thanok0Q% rsa@b dbamilsiihyi Bg. capacdda-1eiked abhatnedduddhelated
2.5 g of 'the oil- or fat-processed starch is

fol |l ow ng procedure:
di spegsedthRcB) 208t Hfo dtstchl ed ¥atersandn3@nd af weapat@ ideargh.
added therein and the mxture is stirred (at 3,000 rpmfor 1 m nute)
by a honogeni zer; and then, pronptly after the stirring, 50 nL
of the dispersion is transferred in a measuring cylinder of a volune
of 50 nli7and i $h25ci®kftof diat3protaases, sanda asokerefdractiroremf car of
enul sified layer is nmeasured to obtain said enulsifying capacity. 52
2. The oiclaime fate pfocessednspdrch as spteduer shlihich avinshidmpér ei n

a pH adjuster is contained at an anount of equal to or larger than

0. 005 partidubyeneass larid lygogkst ¢ZordegiegdeC)t Rgneguphris &y hiwderovaan
100 parts by nass of the raw starch. 5 3. The oil- or fat-processed
stareh a$-8et forth in claim?2, wherein said oil- or fat-processed
starch is obtainable by heating a m xture, said m xture containing an
edible oil or fat and/or an edible oil- or fat-related substance at

an anount. of equal to or 10 | arger than 0.005 parts by mass_and equal
T or o e Ehaned By RESEE over RG-S4 e by NBee o Swr g PR -

starch. 4. The oil-_or fat-processed starch as _set forth in claim
3, wher ePh2F50i e VY JEIG 44 n%d??ﬁEPQﬂql%&PStht?s%Equal to or 15
hi gher than 100. 5. The oil- or fat-processed starch as set forth in

any one of clainms 2 to 4, wherein degree of swelling of said raw

star i'g equa r r..tha 2044 .Q 0 t :
saidf 0 égreeko%Q%QbI ﬁ%%ggé%ﬁgeggtalnegﬁgékw&ggfég%gﬁﬁ%%:%ﬁggé Epe%n
1 g of sghgiﬁaﬁ(starch is dispersed in 100 niL of water, and the

di spersion Is heated at 80 degrees Cin a thernostatic chanber for 30
m nutes, and then is cooled dowmn to 30 degrees C, and is centrifuged
to obtain a precipitation; and 25the precipitation is thermally dried
(at 105 degrees fef@bd 4OWrdHucang (neight- kef eee-grydédywi Eraraht gk
dry) of said precipitation presents said degree of swelling. 53 6.
The oil - set fattipriacessednst archlasmsel Hoot, hinalanyngne of clains 2
to 5, wherein said raw starch is one or nore selected froma group
cons2®ti ng of : pacpsoissy ld miedustabehhlandiacetayl atied1s sthrah,faa and/or
potato starch, a corn starch and a waxy corn starch. 7. The oil- or

f at - processediBlarahlasrséhtfoel itéd amstemecohtchai amohtt @Bequal to
wherein pH of an aqueous solution of said pH adjuster at 1 % by mass
(25 degreesslerges Brpml0.108050paht ghey masn anglo cqua8Ate ovd Smaddevi hgan 2
agent, containing the oil- or fat-processed starch as set forth in

any one pbrepabyenass gy 1095p9rps flapdiasgomtfaichiengay hetdudd iamgr ovi ng

agent as set forth in claim8. .
heat-treating said mixture.

25
11. The method for producing the o0il- or fat-processed starch as

set forth in claim 10, wherein said preparing the mixture is



10. A method for producing the oil- or fat-processed starch as set
forth in any one of clains 1 to 7, inclgging: 20preparing a mxture
by blending an edible oil or fat and/or an edible oil- or fat-rel ated
substance at an anmount of equal to or larger than 0.005 parts by nass
and equal to or smaller than 2 parts by mass in 100 parts by mass of
the raw starch; and heat-treating said mxture. 25 11. The met hod

for prOdg&ieBgrE_ﬂ& Qidg ﬂx&ﬁfﬁ- BERESSREL S aij;}p@dfa%s%esf fordh dnbslaim

10, wherein said preparing the mxture is 54 preparing said mxture

cont ai ni ng,,a1PkL ag} UsiBferdl AR 8MDUS pOft £HAES Bhdl agger tdhar
0. 005 parts by mass and equal to or smaller than 2 parts by mass over

100 part spRY18BSehof 4 e rawest areh. ober 120 HaetRebRofasoroProduciang
the oil- or fat-processed starch as set forth in claim10 or 11,

wherei n saikdcpreparing the mxture is preparing said m xture

containing a pH adjuster, an aqueous solution at 1 % by mass (25
degregs C) of which exhibits pH of 10 equal to or higher than 6.5.

13. The method for producing the oil- or fat-processed starch as set
forth iniglai nThé 0eti@] fwheneioducingsthe @rlepa dgttbeoaessent estagwihd as
pH adj uster is dissolved in water of equal to or 15 larger than 0.1
parts by semis$oahd Bgualaimo 16r ogmal} evhereim 2 ighprsrbyinasiele aHktipe is
solution is added in 100 parts by mass of said raw starch. 14. The

met hod f Grreprodngi fefd Helxdivure epnfainrdcesdb@SUEEER, a8l 2TXUS or t h
in any one of clainms 10 to 13, wherein said heat-treating is heating

t her eof &CLECLERAPRE at Ut PYoMas§udl >t 8e9Fed gheCtt WakChoSHetrHes I8 &hd
equal to or |ower than 130 degrees C for equal to or longer than 0.5
hour 18nd S8aal £€oCbrN ik 638 h&n>25 days.

13. The methed for producing the oil- cor fat-processed starch as
set forth in claim 11 or 12, wherein, in said preparing the
mixture, said pH adjuster is dissolved in water of equal to or

15 larger than 0.1 parts by mass and equal to or smaller than 10
parts by mass, and the solution is added in 100 parts by mass of

sald raw starch.

14. The method for producing the oil- or fat-processed starch as
20 set forth in any one of claims 10 to 13, wherein said heat-

treating is heating thereof at a temperature of equal to or higher

than 40 degrees C and equal to or lower than 130 degrees C for

equal to or longer than 0.5 hour and equal to or shorter than 25

days.



