1 CHEESE- LI KE FOOD FOR BAKI NG Technical Field [00011 5The present invention
relates to a cheese-like food for baking and a nethod for producing the
sanme. Background Art [0002] 10Various types of fillings are widely used as
materials for inproving flavors and appearances of foods, for exanple, by
putting on the tops of confectionery, badked confectionery, bread, pizza and
the like (as toppings), or by filling in or sandw chi ng between t hese
foods. As l15patent applications relating to fillings show ng stringy
properties simlar to thosggpf natural cheese, there is Patent Docunent 1

filed by the present appli CEAESETRIELafpPLcaPRoRAEE8S not, however,

di scl ose that the stringy properties are further provided wth heat

tol erance. In 20addition, the stringy properties per se admt of

i mprovenent . , As a neans for providing heat tolerance for a filling,
for exanpl é°°PR{EAL Boufent 2 describes that the inclusion of a whipped
fat-and-oi| conposition is effective. Patent 25Docunent 2 does not,
however, tedEh: technique for 2 providing heat tolerance for a filling
such as a cheese-like food. I n addi tion, Patent Docunent 3 describes
a conbi nation of"8 BU§aEnNtfapvandien| respaeehtand ahheat-sekeprobdi n,

St hought it is topping dough for bakery. Patent Docunent 3 does not,
however, téaghPaky feansd fomephedi dphgprhedtctobekhnceafior specific
properties of a cheese-like food. Prior Art Docunment 10Pat ent Docunent

[ 0003] Patent Docunent 1: JP 2006-254742 A Patent Docunent 2: WD 06/ 095505

A Patent Docunent 3: JP 2004-57018 A 13 Di sclosure of |Invention
Background Art

[ 6002Z]

10 Various types of fillings are widely used as materials
for improving flavors and appearances of foods, for example,
by putting on the tops of confectionery, baked
confectionery, bread, pizza and the like (as teppings), or
by filling in or sandwiching betwaen these foods. As

15 patent applications relating to £illings showing stringy
properties similar to those of natural cheese, there is
Patent Document 1 filed by the present applicant. This
application does not, however, disclose that the stringy
properties are further provided with heat tolerance. In

20 acdition, the stringy properties per se admit of
improvement.

As a means for providing heat tolerance for a filling,
for example, Patent Document 2 describes that the inclusion
of a whipped fat-and-oil composition is effective. Patent

25 Document 2 does not, however, teach a technique for



Problenms to be Sol ved by the Invention [0004] An object of the present
invention is to provide a 20cheese-li ke food for baking which is
substantially free froma natural cheese, wherein the cheese-like food
shows stringy properties simlar to those of a stringy natural cheese in a
heat-nelted state, and further has suchZheat tolerance that the cheese-like
food shows no change in 25appearance or shape even after baking; and a

met hod for 3 producing the same. Means for Solving the Problens [0005] 5As
a result of int@nsivE invqsﬁi ation for the.above problens, the present

i nvent or h&$“fotndct ﬁﬁtSPP'ﬁg?“ﬁPOSQFt?e§l%ﬂﬁpﬁaﬁuﬁé fHRo&e CBFSECSt ri ngy
nat ur al chﬁgge i.n g heat-nelted state can be provided for a cheese-like
food, even— EniPpdis substantially free froma natural cheese, 10by
inclusion, each_in a specific anmount, of three conponents, i.e., a heat-set
protein, nilk prbt8fAiTaRE. et RERTEI BECEEPRGCa SB&FERPEEs awebbasathan t he
stringy properties are still maintained even at a tenperature of ordinary

t enper at ur 8Xo? FO@RF; attwhArencalst pLagyhnardr al hesEheeserbetemss hard.
Further, the present inventor has found that the cheese-like food has
baki ng tol éPaHeEt Ahdist hereppeafianel dad bhipsvef Phécched®seulreké food are
therefore hardly changed even after undergoing a baking process to nmaintain
the same stPEAg)Cpropereves, aseehbsan20betorethearirnvgditbeheby conpl eti ng
the present invention. [0006] That is, the present invention relates to:

(1) A cheeseleirkectobdrfepebakingprubechiconpfi sesh@e2et0iR% ypodei ght of a
heat -set protein, 3.6 to 10% by 25wei ght of mlk protein and 0.3 to 5.5% by
wei ght of 4 etherified tapioca starch; (2) The cheese-1ike food for
baki ng according to (1), which further conprises 3 to 5% by wei ght of

acetyl at edPtrapirodatsbarghens(3) The cheese-li ke food for baking according
to (1), wherein the cheese-like food contains 46 to 96% by wei ght of a

f er méit at i Batbrot hpcamndnt (4) A method for producing the cheese-like
food for baking according to (3), wherein a heat-set protein
[ 0003]

Patent Document 1: JP 2006-254742 A
Patent Document 2: WO 06/08550%5 A

Patent Document 3: JP 2004-57018 A

15
Disclosure of Invention
Problems to be Sclved by the Invention
[ 6004}
An object of the present invention is to provide a
20 cheese-like food for baking which is substantially free

froem a natural cheese, wherein the cheese-like food shows
stringy properties similar to those of a stringy natural
cheese in a heat-melted state, and further has such heat
tolerance that the cheese-like food shows no change in

25 appearance or shape even after baking; and a method for



10material is added as a raw material of the fermentation broth prior to
fermentation. Effects of the Invention [0007] 15According to the present
invention, a cheese-like food showi ng stringy properties simlar to those
of a stringy natural cheese in a heat-nelted state can be obtained even
when it is substantially free froma natural cheese. The cheese-like food
has such heat tolerance that the 20appearance and shape thereof are not
changed even after baking, and can be preferably used for a baked food.
Best Mbde for Carrying Qut the Invention [0008] 25Herei nafter, the present
i nvention ﬁFPﬁuﬁén8e§gFi6§We'5 in detail. As used herein, "for baking"

nmeans being able to preferably use as e.g. a filling for foods prepared by
baki ng such as bread and baked confectionery. Specifically, 5when the
cheese-like food is used for, for exanple, bread as a filling, it can be

filled bef 8fF8"BakPhg BrEads That Prellefsa baked food such as bread, the
product of the Present i nvention mai ntains the appearance and shape t hereof
even when b@pﬁé filled before baking and subjected 10to a heating (baking)
step, and shows natural cheese-like stringy properties even after heating.
That Ps, the préduét r6Futhecpr é86RNSi¢eAnVEOR thas tiheat croléranbeve As used
herein, the heat tolerance indicates that, assum ng that an oven is used
for preparPEg-baked fbedsrsdehtasnisbteadhand foontleshirbnety inglye shape and
properties simlar to those of before baking are naintai ned even after
under goi ngPhererhgesondictLons tof thheecovéna kbrenspeckticalll yheaseheese- i ke
food which passes the test of "heat tol erance eval uati on net hod" descri bed
i n Exanpl ed Rohérwkphaktiertiscevahuatedrasitirdt fhavenghkeat-talker dnee.,, .
[ 0009] As used herein, a cheese-like food is a generic termreferring
to a food haennghstiriihgyspeopertnesasiim faret drbhosenetuaadt rhagyenat ur al
cheese in a heat-nelted state 25(so-called imtation stringy cheese). In
partii€ul arbyt heclésproduetcbf ihhe ppesént ci amenhitonoifstiohaeact eri zed in
that it shows stringy properties simlar to those of a stringy natural
cheese evenocampoaebenpelatureaoheardispar yroeapar ahite prokewer &3qto 200),
at which a conventi onal

etherified tapioca starch; as well as that the stringy

properties are still maintained even at a temperature of
ordinary temperature or lower, at which a stringy natural
15 cheese becomes hard. Further, the present inventor has
found that the cheese~like food has baking tolerance, and
the appearance and shape of the cheese-like food are
therefore hardly changed even after undergoing a baking
process to maintain the same stringy properties as those
240 before heating, thereby completing the present invention.
[ 0006]
That is, the present invention relates to:
{1} A cheese-like food for baking, which comprises
0.2 to 2% by weight of a heat-set protein, 3.6 to 10% by

25 weight of milk protein and 0.3 to 5.5% by weight of



5stringy natural cheese becones hard. A conventional natural cheese does
not have such properties. [0010] As used herein, a heat-set protein
is a protein having heat coagul abl e properties. Specifically, exanples

t her eof 10i ncl ude soybean-derived proteins and egg-derived proteins. Mre
specifically, exanples of soybean-derivéd protein materials include soybean
protein isolate, soybean protein concentrate and defatted soy m | k powder.
Anong these, soybean protein isolate is nore preferably used in view of
150btaining glavuns and excellent properties. [0111 Further, exanples
of the eggFlerirvédepr bEBILASI ACREAS1 1 quid whol e egg, |iquid egg white,
liquid yol k, powdered egg white_and powdered %olk. Anong t hese, nore
preferred 20are Fi quitice§geRiAFrt e 1 &/d T peRdéradbedd nahpEe SwRilel &ce (déri ved
fromegg white, and further preferred is powlered egg white. In the present
i nvention, "SofB Hedtiset BPOPELAcHaterfal $icany beyealdé uaed aics todrtyienat i on.
A conbi nation of soybean protein isolate and powdered egg white i s nost
25pr ef err e82PLACEhPS2E6HBI nation, a desired combination 7 ratio of
soybean protein isolate: powdered egg white is 0.5to 2 : 0.3 to 1, nore
desirably 0.9 té31.6Theogge?é@6i?kesﬁ@ﬁdaf@@nbﬁhéﬂ@oﬁcgaﬁdpm@vk@e(éﬁningy
properties close to those of a natural cheese having best stringiness, and
can 5al so phevede éxeeldiamsdaeldtke of @p@ncentp00i2¢6 to S9Thebgheesehlti ke
food for baking of the present invention is required to contain 0.2 to 2%
by wei ght, cofiofefdesenabbyc0. #rvbhl. @%by wei ght of a heat-set protein.
10When the anpbunt of a heat-set protein is too large or too small
sonetines, the phopektineshsinifbar prodtihdsg theacktrsrgyihat dpakdl cheese in a
heat-nelted state are hardly obtainable. In particular, when the anount of
a heat - setbpkbdbei actsrtidbogsnal I(3) sonetiraesa, ahbattteker amceeis al so
15weakened. [0013] The heat-set protein is desirably added as a raw
mat et Dal ofaaefbeientabiidadbeet b peivomaterfeinent ahkofertbat ai-soni n
general, a heat-set protein has a 20characteristic flavor and, sonetines,
causes coagubabipnjopatctdi cukaehyatatnabout isoelectric point. On the other
hand, when a heat-set protein is added as a raw material of a fernentation
broth prior to fernentation, the flavor of the heat-set protein is

i nproved, and the generation of 25coagul ation tends to be inproved as well.
8 [0014] EffecExappl escofintaterbals to be used as nmlk protein in the
present invention include skimmlk powder, whole ml|k powder, total mlk
protein, sodpum casei nate, whey protein

15 According to the present invention, a cheese-like food
showing stringy properties similar to those of a stringy
natural cheese in a heat-melted state can be obtained even
when it is substantially free from a natural cheese. The
cheesemliké food has such heat tolerance that the

20 appearance and shape thereof are not changed even after

baking, and can be preferably used for a baked food.

Best Mode for Carrying Out the Invention
[ 0008]

25 Hereinafter, the present invention will be described



Sbutter m |k powder, cow m |k, condensed whole m |k, condensed skim m Kk,
nat ural cheese and the |like. Anong these, skimmlk powder and total mlk
protein are preferably used in view of obtaining excellent properties.

Al t hough a natural cheese is a useful material in view of 10providing an
excellent flavor, its cost is relatively high and, sonetines, it can be a
cost-increasing factor depending on an anount thereof. In addition, the
cheese- |ike properties depending on a stringy natural cheese itself vary
wi del y dependin%_qn a tenperature and, 15sonetines, the product becones
hard partictll F-¢iat a | ow tenperature. From the vi ewpoint of obtaining the
desired properties of the product of the present invention, the addition of
a natural cheeséSi §5/6t hessénti alf crakdkangat teanscheése edrebéoused as the
occasi on may demand. 20Total mlk protein is a protein obtained by
condens. i n§TpEGTEPAY LAccoOw mi-bk by Talfiabi foratficons Poklbowed by
spray-drying, which contains both casein protein and whey protein. It is

al so cal | ela&s @i BRCpr 6cebrcegneant Pakedorcodrpltéveemi.k Pretweifi.ca283f0015]
9 The cheese-like food is required to contain 3.6 to 10% by weight, nore
desir &bl y 8hent 6h9usbyewnerghikeofonidl k spnotedi orWhérrt heaamdent bokani | k
protein is too much or too little, sonetines, the product hardly shows the
desired Speréperfiesisuni lLar ceo bhose lofkdabstrirrgpahatyr alrechieesa@hat

Many m | k proteins have excellent flavors and, a m |k protein can be added
at any tinesiniany préddcfipon stepsazasbiardastiht eandbetunitf atwl y di spersed
into the cheese-like food, i.e., the objective end product, w thout

cl unpi ng. tOEewevernvknoivhhaavhewpasnthef seasyrasicepkedarstagenveni ent
operation, preferably, a mlk protein is added together with the heat-set
protein asthawemat evkeal sheh acfagnentakbobebrethbahengptepasiungthed
fermentation broth. As used herein, the anobunt of each "protein" can be
15cal6ul at ed byhsutthpl ybagithe prebei aneortent hateaeh prekein material to
be used and its conpounding ratio in the cheese--di ke food of the present
invention.sL0046] Asopsedibereivdn afheri hiadihapi ogasst aschrihe nodified

20t api oca starch in which ether groups are introduced into tapioca starch,
and is w dgtydusedoEnthbeptkegdnindusthy:bhehds bFReaddicbiioRanacetyl ated

tapi oca starch is nodified starch in which acetyl groups are introduced

into tapi ogaestREeBinandnbsnhaksorwidebycusedqinathe toad industryfield.
25The cheese-like food is required to contain 0.3 to 10 5.5% by wei ght,

nore desirabky On3cten5¥%bysuei gbt phcghbenif badebapheea stanchg Wen the
anount of etherified tapioca starch is too nuch or too little, sonetines,
the resul tipgproductohardly ghows the deshred, AroRELLL®Ses similar
to these of before baking are maintained even after
undergoing heating conditions of the oven. More
specifically, a cheese~-like food which passes the test of
“heat tolerance evaluation method” described in Examples
20 hereinafter is evaluated as that having heat tolerance.
[ 00G9]
As used herein, a cheese~like food is a generic term
referring to a food having stringy properties similar to
those of a stringy natural cheese in a heat-melted state

25 (so-called imitation stringy cheese}. 1In particular, the



5simlar to those of a stringy natural cheese. Al though it is
essential to use etherified tapioca starch in the present invention, in
addition to etherified tapioca starch, acetylated tapioca starch can be

al so used in conbination. In this case, the ambunt to be used is
10desirably 3.3 to 5% by wei ght. The sum of etherified tapioca starch and
acetyl ated tapioca starch is desirably 3 to 6% by wei ght, nore desirably
3.5 to 5.5% by weight. Since both etherified tapioca starch and

acetyl ated tapioca starch are relatively easily dissolved in water, 15both
tapi oca st ArCREStcan bécapprepritat Vg adesd 16t Chay aGtee lizgdady pheduct i on
steps. [0017] As used herein, a fernmentation broth is a broth in

whi ch a mi xtuP8O8f FaWiREYePraPs rédmpr isditnd ar dreithozenetied dltg,ingygar s and
the like is subjected to fernentat.J.on using lactic acid bacteria. Such a
broth is atgsefall FARSREt EVEAl 2o 3pieviPde & veardc Cerilstiry and excel | ent
flavor of a fernmented product such as a natural cheese, and it is desirable
to use a féFRBAtatiER Brothvas d43r &n ARL 6P alkti whishhe goagentt iomeénti on.
When a fernmentation broth is used, the anount thereof is desirably 46 to
96% by wei §8E 1naGr 8cdesirabhyes8 ec90%sby awei.gh® iconviketdheese- | i ke food.
When the anount of the fernentation broth is too nmuch or too little,
sonet i nes, gligkhaa breeheafiPect sothéafeavachoprbpleetpesduct and the |ike. On
the other hand, in the case where, for exanple, only properties simlar to
those of al 8PEPhgy natural cheese are required, the fernentation broth can
be used the occasion may demand. [0018] 10As described above, it is
preferred that Asheatdseerplotemnhratesial pandednnilsk appoteien nmateriingl are
used as raw materials of a fernentation broth fromthe viewpoints of a
flavor as wekk asaguipbiei byoardtdenveniserce fat-aaper aktikanp1t5Thecpdoat the
end of the fernentation is desirably pH 4 to 6, nore desirably pH 4.5 to 5.
Al t hoOgh aincdedeascebyaoftdkacved atbdehaet ahidaceandbe iwsed phrototihg |
fermentation with lactic acid bacteria fernmentation, a conbination of

St rept ococlBusecepaDt EscandysSt eepinpceecus 20kaehin-—dies iFeke ppekerr ed from
the viewpoint of a flavor. [0019] The present inventor has found for
the first mhﬂErnaaE,iabﬁh@agBo@@@anObrbh@iheahmaakepr@bgb@anﬁb&%t@&%tein
and etherified tapioca starch are raw materials having 25characteristic
propertiescohyesopbtai Bgdt hesermatiesbal milh pb2dappr opkbake tammunts, the
desired properties simlar to those of a stringy natural cheese in a

heat - nel t edosbate %@Bt@@nfﬁéélbYe apdpheat St-al-erange egapgbeexertedas
wel |, thereby conpleting the present invention. That is, the 5natural

cheese-|ikeptoofiby thevpresgnt LAYENtLAR E3Rperties.
[ 0011]

Further, examples of the egg~derived proteins include
liguid whole egg, liguid egg white, liquid yolk, powdered
egg white and powdered yolk. Among these, more preferred

20 are liquid egg white and powdered egg white which are
derived from egg white, and further preferred is powdered
egg white. In the present invention, some heat-set protein
materials can be also used in combination. A combination
of soybean protein isclate and powdered egg white is most

25 preferred. In this combination, a desired combination



reduce costs as conpared with a food containing a natural cheese as a nmain
ingredient. In addition, although the properties depending on those of a
stringy natural cheese vary wi dely depending on a tenperature and,
soneti mes, 10becone hard, particularly, at a |ow tenperature, the
properties of the "cheese-like food" of the present invention can be
controlled by adjusting the anobunts of raw materials to the specific ones.
Hence, the product of the present invention nakes it possible to express
stringiness 15simlar to that of a stringy natural cheese even at room
t enper at ur & 3t Ca BakedEEHd PEGER 18s léé’&l@g@ ‘hPEFE T 199 vl ister isuted and
stored at roomtenperature, which has been difficult in a conventional food
cont ai ni ng & glﬁiﬁg? &t dr af'ocRe8§e 1deLd ymdi-¥ itwgrledi ent.- SFdat Rer’ - t he
present 20i nvention can contribute to inprovenent of working efficiency,
for exanpl €YShhén cGEPR§atéra CBakEdNa6E SHEhraY PRePraFdieshrdade thve
product of the present invention can be filled into dough before baking
because of tPP§eheit at HpérgRGe chespeodeying3best strfmdingsftemnd erpr esent
invention will be further illustrated in nore detail by way of exanples
usi nga heat-sgeprpidtiei a=ratéenal hand théeliekeeas raw materials of a
fermentation broth, which are preferred enbodi nents of the present
invention.l $01Pfeparation of a fernentation broth Main raw materials used
for a fermentation broth include a heat-set protein, mlk protein,
fat-and-oi |, and@hthehkike lang dosdsfensibening prfeparcee esiendg t he raw
10materials first. Oher raw materials which are generally used to prepare
a fernent athyanbiothisuckcas redt tpakocheese Cald tnolttemysaletigtan bere
appropriately used as far as they do no affect the desired effects of the
present indenticehlyFoOr 4dicssal. Gti by ardgdterifl ikzakizarsctthefoawimat eri a
15suspension is maintained at 70 to 8000 for 5 to 30 mnutes, and then is
subj &6t ed Wbehi ghepressureolioangeniczertt peatpant i sandct hergeswrt ant
suspension is then cooled to 5 to 20C. The raw material suspension at this
stage is refieiiledstoeasmasprcmar propxedibrokhni2@0021khose ofNext, starter
| actic acid bacteria are inoculated in the primary m xed broth. As
described abevegyaneenbknathensef i bt beptaeoeeus e €¥BFeS aald nStrk@Rt ococcus
| actis is nost preferred as the starter lactic acid bacteria. After
25i nocul at bpBaihhel el xednbpathiks1ag, n,aknedhat 24540 25Cs 14 afor.10 to 20
hours, and is subjected to fernentation until the pH thereof becones 4 to 6
by fernmentatbe8inStertbbzahkon,i scparihed,outahy theatingat 6019 90C for
15 to 60 m nutes when the pH reaches a range of 4 to 6. [0022]

15 weakened,

[ D013]
The heat-set protein is desirably added as a raw

material of a fermentation broth prior to fermentation.
That is, in general, a heat-set protein has a

20 characteristic flavor and, sometlmes, causes ccagulation,
particularly, at about iscelectric point. On the other
hand, when a heat-set protein is added as a raw material of
a fermentation broth prior to fermentation, the flaver of
the heat-set protein is improved, and the generation of

25 coagulation tends to be improved as well.



2. Preparation of a cheese-like food | f needed, nolten salt is added
to the fernentation broth obtained in the above Section 1, and the
fermentation broth is then heated to 70 to 80C with stirring. Wen the
10t enperature reaches 70 to 80C, fat-and-oil, acetylated tapioca starch and
other raw materials are added thereto, &nhd the resultant mxture is further
stirred, and further, if needed, mlk and the |like are added thereto. The
resultant mxture is stirred for about 10 to 20 m nutes 15whil e nai ntai ni ng
the tenperature. After that, the m xture is honbgenized with a high
pressure hér?&dé‘r}ui zer to prepare the desired cheese-like food.
Al'though it is not essential to use a fernentation broth in the present
i nvention, the iF¥agstest icdh Mad eydisdlsy t20 s ed ssh asheristie s adtrereiim
fermentation is carried out. \Wen fernentation is not carried out, lactic
aci d bact erfil® &réspst ilmocuitared instlode prilmami Id yedrdsrot whole milk
Hereinafter, the present invention will be illustrated by Exanples. 15
Exanpl es [ GO23lerEx &vplads Mt Ltko P8 otand: , Complirat iose <Exaripl essheit @rbtein,
Fermentation broths (primary mxed broths) were 5 prepared in accordance
with the férraileat ndds asvwsleown ciow Tablke L.orThe smunbérs d mitthe formul ations
are percent by weight unless otherw se specified. 16 Conparative! Exanple
4 0) .0 9@ong@@nsg@ld skdm miftkT @Ftural cheese and the like. Among

these, skim milk powder and total milk protein are

preferably used in view of obtaining excellent properties.

Although a natural cheese is a useful material in view of

10 providing an excellent flavor, its cost is relatively high
and, sometimes, it can be a cost-increasing factor
depending on an amount thereof. In addition, the cheese-
like properties depending on a stringy natural cheese
itself vary widely depending on a temperature and,

15 semetimes, the product becomes hard particularly at a low
temperature. From the viewpoint of obtaining the desired
properties of the product of the present invention, the
addition of a natural cheese is not essential, and a
natural cheese can be used as the occasion may demand.

20 Total milk protein is a protein obtained by condensing
proteins in cow milk by ultrafiltration, followed by spray-
drying, which contains both casein protein and whey protein.

It i1s also called as milk protein concentrate or complete

milk protein.

25 [ 0015]
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The cheese-like food is required to contain 3.6 to 10%
by weight, more desirably 3.8 to 9% by weight of milk
protein. When the amcount of milk protein is too much or
too little, sometimes, the product hardly shows the desired

5 properties similar te those of a stringy natural cheese.

Many milk proteins have excellent flavors and, a milk
protein can be added at any time in any production steps as
far as it can be uniformly dispersed intec the cheese-like
food, i.e., the objective end product, without clumping.

10 However, from the viewpoint of easy, simple and convenient
operation, preferably, a milk protein is added together
with the heat-set protein as raw materials of a
fermentation broth when preparing the fermentation broth.

As used herein, the amount of each “protein” can be

15 calculated by multiplying the protein content in each
protein material to be used and its compounding ratio in
the cheese~like food of the present invention.

[ 0019]

As used herein, etherified tapioca starch is modified

20 tapioca starch in which ether groups are introduced into
tapioca starch, and is widely used in the food industry
field. 1In addition, acetylated tapioca starch is modified
starch in which acetyl groups are introduced into tapioca
starch, and is also widely used in the food industry field.

25 The cheese-like food is required to contain 0.3 to
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5.5% by weight, more desirably 0.3 to 5% by weight of
etherified tapicca starch. When the amount of etherified
tapicca starch is too much or too little, sometimes, the
resulting product hardly shows the desired properties
similar to those of a stringy natural cheese.

Although it is essential to use etherified tapioca
starch in the present inventiocn, in addition to etherified
tapioca starch, acetylated tapiocca starch can be also used
in cembination. In this case, the amount to be used is
desirably 3.3 to 5% by weight. The sum of etherified
tapioca starch and acetylated tapiocca starch is desirably 3
to 6% by weight, more desirably 3.5 to 5.5% by weight.

Since both etherified tapioca starch and acetylated
tapioca starch are relatively easily dissolved in water,
both tapioca starches can be appropriately added at any
time in any production steps.

[ 0017]

As used herein, a fermentation broth is a broth in
which a mixture of raw materials comprising protein
materials, sugars and the like is subjected to fermentation
using lactic acid bacteria. Such a broth is a useful raw
material to provide a characteristic and excellent flavor
of a fermented product such as a natural cheese, and it is
desirable to use a fermentation broth as a raw material in

the present invention. When a fermentation broth is used,

co
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the amount thereof is desirably 46 to %6% by weight, more
desirably 48 to 90% by weight in the cheese-like food.
When the amount of the fermentation broth is too much or
teoo little, sometimes, such a broth affects the flavor of

5 the product and the like. On the other hand, in the case
where, for example, only properties similar to those of a
stringy natural cheese are required, the fermentation broth
can be used the occasion may demand.
[0018]

10 As described above, it is preferred that a heat-set
protein material and a milk protein material are used as
raw materials of a fermentation broth from the viewpoints
of a flavor as well as simplicity and convenience of
operation.

15 The pH at the end of the fermentation is desirably pH
4 to 6, more desirably pH 4.5 to 5. Although a wide
variety of lactic acid bacteria can be used for the
fermentation with lactic acid bacteria fermentation, a
combination of Streptococcus cremoris and Streptococcus

20 Jactis is more preferred from the viewpoint of a flavor.
10019

The present inventor has found for the first time that,
although each of the heat-set protein, milk protein and
etherified tapiocca starch are raw materials having

25 characteristic properties, by combining these materials in
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appropriate amounts, the desired properties similar to
those of a stringy natural cheese in & heat-melted state
can be firstly, and heat tolerance can be exerted as well,
thereby completing the present invention. That is, the

natural cheese-like food by the present invention can

o

reduce costs as compared with a food containing a natural
cheese as a main ingredient. In addition, although the
properties depending on those of a stringy natural cheese
vary widely depending on a temperature and, sometimes,

10 become hard, particularly, at a low temperature, the
properties of the “cheese-like food” of the present
invention can be controlled by adjusting the amounts of raw
materials to the specific ones. Hence, the product of the
present invention makes it possible to express stringiness

15 similar to that of a stringy natural cheese even at room
temperature in a baked food such as cooked bread which is
distributed and stored at room temperature, which has been

difficult in a conventional food containing a stringy

natural cheese as a main ingredient. Further, the present
20 invention can centribute to improvement of working

efficiency, for example, when using for a baked food such
as the above bread, the product of the present invention
can be filled intoe dough before baking because of its heat
tolerance.

25 [ 6020]



81 T 80 O0-) 01 HO8 LU 90 O oodeexg cr) r) 9°01 8-E 81 c-o0o U Or
000 1 9 ' 0O O abdoexc npbodoexg 0-) Cr)

gg.

10

15

13

Hereinafter, the present invention will be further
illustrated in more detail by way of examples using a heat-
set protein material and the like as raw materials of a
fermentation broth, which are preferred embodiments of the
present invention.

1. Preparation of a fermentation broth

Main raw materials used for a fermentation broth
include a heat-set protein, milk protein, fat-and-oil, and
the like, and a suspension is prepared using the raw
materials first. Other raw materials which are generally
used to prepare a fermentation broth such as natural cheese
and molten salt can be appropriately used as far as they do
no affect the desired effects of the present invention.

For dissolution and sterilization, the raw material
suspension is maintained at 70 to 80°C for 5 to 30 minutes,
and then is subjected to high pressure homogenizer
treatment, and the resulitant suspension is then cooled to 5
to 20°C. The raw material suspension at this stage 1s
referred to as a primary mixed broth.

[ 0021]

Next, starter lactic acid bacteria are inoculated in
the primary mixed broth. As described above, a combination
of Streptococcus cremoris and Streptococcus lactis is nost
preferred as the starter lactic acid bacteria. After

inoculation, the mixed broth ls maintained at 1% to 25°C



CC 0 8012-8 81191 tg0l1 1 0 .--1 FOOht 1 05 9.8 incr O0,-; Lcu-;,

00O

10

25

14

for 10 to 20 hours, and is subjected to fermentation until
the pH thereof becomes 4 to & by fermentation.
Sterilization is carried out by heating at 60 to 90°C for
15 to 60 minutes when the pH reaches a range of 4 to 6.

[ 0C22]

2. Preparation of & cheese-like food

If needed, molten salt is added to the fermentation
broth obtained in the above Section 1, and the fermentation
broth is then heated to 70 to 80°C with stirring. When the
temperature reaches 70 to 80°C, fat-and-oil, acetylated
tapiocca starch and other raw materials are added thereto,
and the resultant mixture is further stirred, and further,
if needed, milk and the like are added thereto. The
resultant mixture is stirred for about 10 to 20 minutes
while maintaining the temperature. After that, the mixture
is homogenized with a high pressure homogenizer to prepare
the desired cheese-like food.

Although it is not essential to use a fermentation
broth in the present invention, the illustration is mainly
based on the steps wherein fermentation is carried out.
When fermentation is not carried out, lactic acid bacteria
are not inoculated into a primary mixed broth.

Hereinafter, the present invention will be illustrated

by Examples.

CC C



PrG.iP <Primary- mxed ! -1 - in raw broths> materials lutonond TB 1bl T14
TodoE, 80zopood goon nplg S 511i opood doom E' C1OTElI| 14001 ! Soy protein 1

865 isolate 1 . ! Powdered egg 86.5 white 10dOTGl4411/4 5fta 14818
' Vegetabl e fat- land-oil1l Gouda cheese 34 1 TivSl }Water 1 enmadom
ni nopo81 lodei | dcogat od 15

Examples

[ 0023]

Examples 1 to 8, and Comparative Examples 1 to 4

Fermentation broths (primary mixed broths) were

N

prepared in accordance with the formulations as shown in
Table 1. The numbers in the formulations are percent by

weight unless otherwise spécified.



| anopos ! Performance of lactic acid fernmentation 17 As the total

mlk protein, a product nmanufactured by Ingrelia was used. As the soy
protein isolate, a product manufactered by FUJI OL CO, LTD. was used. 5As
t he vegetable fat-and-oil, a m xture of hydrogenated rape seed oil (nelting

point: 31C) and pal moil manufactured by FUII OL CO, LTD. was used.
As the whey powder, a product manufactured by SNOW BRAND Co., LTD. was
used. 10[ 0024] " Prepar ation rret hod of a fernentation br ot h (a primry

m xed broth)" The vyegerabiel far-ands aL was Theateyd—to160C to prepare an oil
phase. On the otuher hand, 'watef was| heat ed«15to0 30C, and sodi um
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mxture to 20G-to gbtain a prifery i xed| broth Lk _starter (a m xed
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sterilized by héei’il ng |at 80C for 30|mnutes ito obtain "a fernmentation
broth". [WiethekE to add each ipgred|ent Was |[5in dccordance with the
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As the total milk protein, a product manufactured by
Ingrelia was used.

As the soy protein isolate, a product manufactured by
FUOJI OIL CO., LTD. was used.

As the vegetable fat~and-oil, a mixture of
hydrogenated rape seed oil (melting point: 31°C) and palm
0il manufactured by FUJI OIL CO., LTD. was used.

As the whey powder, a product manufactured by SNOW
BRAND Co., LTD. was used.

[ 0024]

“Preparation method of a fermentation broth (a primary
mixed broth)”

The vegetable fat-and-oil was heated to 60°C to
prepare an olil phase. On the other hand, water was heated
to 30°C, and sodium polyphosphate, sodium citrate and salt
were dissolved therein, and in the resultant solution, milk,
whey powder, total milk protein, soy protein isclate,
powdered egg white, skim milk powder, Gouda cheese and the
like (depending upon formulations) were dissclved. The
resultant mixture was then pre-emulsified at 70 to 80°C for
10 minutes, and then homogenized under pressure of 8000 kPa
with a homogenizer, followed by rapidly cooling the mixture
to 20°C to obtain & primary mixed broth. Bulk starter (a
mixed strain of Streptococcus cremoris and Streptococcus

lactis) was then incculated therein and the primary mixed
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broth was fermented at 20°C for 15 hours to obtain a
fermented broth with pH 4.7. This fermented broth was
sterilized by heating at 80°C for 30 minutes to obtain “a
fermentation broth”. { Whether to add each ingredient was
in accordance with the formulation table. In an example
not carrying out fermentation (Example 6), the primary
mixed broth per se was used for the next step.]
[ 0025]

Using the above fermentation broths (primary mixed
broths), cheese~like food samples were prepared in

accordance with the formulations shown in Table 2.
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As the vegetable fat-and-oil, a mixture of
hydrogenated rape seed oil (melting point: 31°C) and palm
oil manufactured by FUJI OIL CC., LTD. was used.

As the etherified tapioca starch, the acetylated
tapioca starch, and the waxy corn starch, products
manufactured by NIPPON STARCH CHEMICAL CC., LTD. were used.
[ 0C26]

“Preparation method of cheese~like food samples”

Water was added to each fermentation broth (primary
mixed broth) prepared in accordance with Table 1. Then,
after addition of sodium acetate and then the vegetable
fat-and-oil dissolved at 60°C, each modified tapioca starch
and the like were added.

The resultant mixture was then kneaded at 80°C for 10
minutes as it was, and then homogenized under pressure of
100 kg/em®, followed by filling the mixture into a plastic
film tube, and the tube was sealed and rapidly cooled to
5°C to obtain a cheese-like food sample.

[ 0027]

“Evaluation method”

Measuring method of hardness

A sample was put into a plastic container (hexagonal
container) with a diameter of € cm, and the container was
maintained in a refrigerator for 3 to 10 hours {the product

temperature: 5°C). Hardness was tested by measuring a

FO



...... O.._ ..._ Fermentation broth (Primary m xed broth) I T -P08 -1E;
0l Ff enef 800A1 Tpfns cooi duc. cal.:TT-T.00dg T4i Dl FES Edoi deq pa:re- EA: 830v

Waxy corn starch 1C-d-4E141 40A8Ul1 Sodi um acet ate (c) cui adofd gas-geey
Oins 014s0 The sumof mlk proteins' (is) 1 20 As the vegetabl e
fat-and-oil, a m xture of hydrogenated Eape seed oil (nelting point: 31C)

and pal moil manufactured by FUII OL CO, LTD. was used. As the etherified
tapi oca starch, the acetyl ated 5tapioca starch, and the waxy corn starch,
products manufactured by N PPON STARCH CHEM CAL CO., LTD. were used. [0026]
"Prepar at i GRHEMHbd G0 dlRdese Msike fogd evantiass mamtfarc twas caddedi® each

fermentation broth (primry
INDUSTRY CO., LTD. when a plunger with a diameter of 3 cm

was pressed to the sample at a table speed of 5 cm/min.
The unit is g/7.065 cm®.

[ 0028]

[ &3]

Evaluation method for heat tolerance
A sample filled into a plastic film tube was squeezed
out in the shape of a bar with a diameter of 1 om in an
amount of 10 g into a can with a diameter of 8 cm and a
10 depth of 2.5 cm, and the can was closed with a lid. The
can was left in an oven set at 200°C for 10 min, and after
that, heat tolerance was evaluated by the shape of the
sample. FEvaluation criterion were as follows: ©® was used
when a sgueezed sample was mostly unchanged after baking;
15 O was used when although the sample was spread by heating,
the spread area was not more than twice the contact area of
the sample which was sqgueezed out; in the same way, A was
used when the spread area was more than twice the contact
area and not more than three times the contact area; and x
20 was used when the spread area was more than three times the
contact area. The samples evaluated as © and O were
judged to have heat tolerance and would pass the test.
10029 Evaluation method for stringiness
Intc a hexagonal container with a diameter of 8 cm,

25 200 g of a sample adjusted to 5°C was put, and the whole of



10m xed broth) prepared in accordance with Table 1. Then, after addition of
sodi um acetate and then the vegetable fat-and-oil dissolved at 60C, each
nodi fied tapioca starch and the |ike were added. The resultant m xture was
t hen kneaded at 80C for 10 15mi nutes as it was, and then honobgeni zed under
pressure of 100 kg/cn2, followed by filkEkng the mxture into a plastic film
tube, and the tube was sealed and rapidly cooled to 5Cto obtain a
cheese-li ke food sanple. [0027] 20"Eval uati on nmethod" Measuring method of
hardness A sanple was put into a plastic container (hexagonal container)
with a di afétferssitl® ¢ms danadse igent dvmert \wasing threendiimes nediria =
refrigerator for 3 to 10 hours (the product 25tenperature: 5C). Hardness
was test ed SRpareasdhi mg g x I2ummakidimiimafodd omal udhssiargpcn musondteer

manuf actured by FUDO | NDUSTRY CO., LTD. when a plunger with a dianmeter of 3
cm was presseadkaco Whe ssanpl e tatetait atil erspeethpdfe SvaemmdasurEhe unit i s

g/ 7.065 cnR. 5[0028] Evaluation nethod for heat tolerance A sanpl e
filled into a plTast isanfd lopatrzhd omasiasqueezedoutut nHhe shapes ofaras bar with
a dianeter of 1 cmin an amount of 10 g into a can with a dianmeter of 8 cm
and a sl0deptalthofs t2.c% @M a@nehelalie rean s t¢l0sat Midd wad ich1 cThecan was

left in an oven set at 200C for 10 mn, and after that, heat tol erance was

eval uated byethershape -ofyet he samalienEvaluatian 1(dd eon awene as fol | ows:
0 was used when a squeezed sanple was nostly unchanged after baking; 150

was used when alsthough the sanple was, spread @wyarh%at%rtpgav%c% Eﬁﬁebséjriﬁ?a area

was not nore than twi ce the contact area of the sanple was squeezed

out; in Lhe SRR vay, ./ IRS:JISer, WA | he, SPread, alea vas, Tpre, than twi ce

the contact area and not nore than three tines the cont ared; and x

20was used ent spread ar s_nore_than thre imes the contact area.
The sanpl eéngvél ‘ﬁg?eaggg gognﬁgBm@\%?% jjéﬁﬁﬁe &0 ﬁﬁ@eiﬁégt t%‘8pe aht'é and
woul d \pass _the test. [0029] Eval uatiaon nmethod for stringjness Into a
oxagohalEOAL & MG WTH: 2 aHerbr g 6 o - 2680, TFBRL 95 sahbl &5 ust ed
to 5C was put, and the whole of 22 the sanple was honogeni zed by stirring
three time&5uirng &%hdor’si e n 2 greki RNk 3 @t Fe® L 328 SThENgpedRS was t hen

pi cked up, and a stretch of the sanple was mneasured.
and would pass the test.

[ 0030] Evaiuation method for flavors
A sensory evaluation test was carried ocut by 5
15 panelists.

The panelist ate samples adjusted Lo a temperature of
5°C, and shred cheese was used as a control. A sample
having the approximately same flavor was scored 5 points,
and a sample hardly having a cheese flavor was scored 1

20 point, and points between them were given depending on the
strength of the cheese flavor. Points obtained from each
member were averaged.

[ 0031] Evaluation method for textures

A sensory evaluation test was carried out by 5

25 panalists.



The sane operation was carried out three tines, and 5each stretch was
nmeasured and the average was cal cul ated. When the average of stretches was
not less than 8 cm O was used; 0 was used for not less than 5 cmand | ess
than 8 cmwas used for not less than 3 cmand less than 5 cm z was used
for not less than 1 cmand less than 3 €81 10and zx was used for |ess than
1 cm The sanples evaluated as 0, 0 and A were judged to have excel |l ent
stringiness and woul d pass the test. [0030] Eval uati on nethod for flavors
A sensory evaluation test was carried out by 5 15panelists. The
panel i st ate sarfpléedaddjlustted teo sarrdifrecatived aof tBC2 dmdbishreddichesse was
used as a control. A sanple having the approximately sane flavor was scored
5 points, andaasahplestharedl ywehayidey iadecheese Hd dvori was scoriedsilh<26poi nt |
and points between them were given depending on the strength of the cheese
flavor. Poilnts ofitegismed i cmrgdeh haenber twer & saversageadhg 03l [Evaliiat | on
nmet hod for textures A sensory evaluation test was carried out
by 5 25panelf stzsura23 cheese The pangldssts ald rsanplesagjustred @ ng
tenperature of 5C, and textures were decided on the basis of stringiness
li ke cheesetrAnganplse having the samecst i REiRESS A% thatof matwal cheese
was scored 5 points, a sanple not having 5stringiness at all was scored 1
poi nt, and tpeints leetywran themwere givendepending o the styiength of
stringiness. The points were averaged. Sanples having an average of not
| ess than Ol N t est.. 2 I 1 tign results
R p%ﬁ%t@o%EQQp%§%§% &dl. %aﬂ%gggvké%ﬁgm}%w&%§%¥#ﬂ% N &

are shown in Table 3. nmxKa 0Azi
less than 3 points would pass the test.

[ 0032] Results

10 Evaluation results are shown in Table 3.
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In the texture evaluation, although the temperature of
samples were gradually elevated to room temperature {(20°C)
over time, extreme changes associated with that were not
confirmed.

Consideration

Table 3 revealed that a cheese-like food containing
heat-set proteins, milk proteins and etherified tapiocca
starch showed excellent properties similar to those of
stringy natural cheese. The compounding amount was
preferably 0.2 to 2% by weight of a heat-set protein, 3.6
to 10% by weight of milk protein, and 0.3 to 5.5% by weight
of etherified tapioca starch.

In addition, flaveors and workability were excellent by
using heat-set proteins and milk proteing as raw materials
for a fermentation broth. The flavors became more
excellent by carrying out lactic acid fermentation.

When heat-set protein was not used, satisfyving heat-

tolerance could not be cobtained.

Industrial Applicability
[ 0033]

The present invention relates to a cheese-like food
which has properties similar to those of a stringy natural
cheese in a heat-melted state, even in the case of

substantially containing nc such a natural cheese, and a

00
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ssal 8P8el4 [ I Heat tolerance | evaluation O O (200C, 10 nnn) |

| el 01ss,,, T5uTrs Flavor evaluation 5 5 Texture evaluation 5[ 25 In
the texture evaluation, although the tengerature of sanples were gradually
el evated to room tenperature (20C) over extrenme changes associ at ed
with that were not confirnmed. 5Consideration Tabl e 3 reveal ed that a
cheese-li ke food contai ning heat-set proteins, mlk proteins and etherified
tapi oca starch showed excellent properties simlar to those of stringy

nat ural ch&@ESEodTHe ©cErpouTding tareowamanas THEp refescaldl yirye ttier2% by wei ght
of a heat-set protein, 3.6 to 10% by weight of mlk protein, and 0.3 to

5. 5% by weitfghtatefs étchér idhiced et-apikscd ostdarfoly. baking,| whagdi tdaon bef luenear s and
wor kability were excellent by using heat-set proteins and mlk proteins as
raw mat eri &lys fi8flamda ifrgcmenteatdcon forcot kuchhe sf [aneerds thecane ardragking,

and which has such a novel texture that the cheese-like
5 food shows stringiness even after cooling down, and a

method for producing the same.



excel lent by carrying out lactic acid fernentation. When heat - set
protein was not used, satisfying heat-tol erance could not be obtained.

20l ndustrial. Applicability [0033] The present invention relates to a
cheese-1i ke food which has properties simlar to those of a stringy natural
cheese in a heat-nelted state, even in thé case of 25substantially

contai ning no such a natural cheese, and a 26 nethod for producing the
sanme. The present invention relates to a cheese-like food for baking, which
can be used by filling into a baked food such as bread prior to baking, and
whi ch has such a novel texture that the*cheéese-1ike 5food shows stringiness
even after cooling down, and a nethod for producing the sanme. 27 CLAI M

1. A cheese-like food for baking, which conprises 0.2 to 2% by wei ght of a
heat-set protein, 3.6 to 10% by 5Sweight of mlk protein and 0.3 to 5.5% by
wei ght of etherﬂ*iedp%a%¢%%ﬁeszhk%hf00d for bakinphe ¢héeBe-damke fssod for
baki ng according to claim1, which further conprises 3 to 5% by wei ght of
10acet yl at &d 2t dpt o¢a brametiaght of a3heFhesehessetidike fbod for 1Baking
according to claim1l, wherein the cheese-like food contains 46 to 96% by
wei ght> of a<feiwenpdtiohlbraphetein and 0.3 to 45. ASnebhodvdiorhipr educi ng
the cheese-like food for baking according to claim3, wherein a heat-set
prot ei n matdhieali fiigdadded cag ateawhnaterial of the fernmentation broth prior
to fernmentation

Z. The cheese-like food for Dbaking according to
claim 1, which further comprises 3 to 5% by weight of

10 acetylated tapioca starch.

3. The cheese-like food for baking according to
claim 1, wherein the cheese-like food contains 46 to 96% by

weight of a fermentation broth.

4, A method for producing the cheese-like food for
baking according to c¢laim 3, wherein a heat-set protein
material 1s added as a raw material of the fermentatiocn
broth pricr to fermentation.
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