CHEESE AND PRCDUCTI ON METHOD THEREFOR

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a cheese-based food
havi ng good stretch ability even at | ow tenperatures, and to

a method for producing the cheese-based food.

BACKGROUND ART
[ 0002]

Nat ural cheese is prepared by curdling of rawm Ik with
| actobaci |l i or rennet, renoval of whey fromthe curdl ed m xture,
and settling of the resultant curd. Processed cheese is
prepared by additi onof anoltensalt tonatural cheese, nelting
of the m xture under heating and stirring, and solidification
of the nelted m xture through cooling. In a process for
prepari ng processed cheese, a food product having a cheese
content of 50%or less is commonly specified in the art as a
food mainly made fromm |k or m |k products (hereinafter wll
be referred to as "cheese-based food").

[ 0003]

A known technique for inparting stretch ability to
processed cheese involves thermal enmulsification of raw
mat eri al cheese having a |ow maturity index under | ow speed
agi tation. Meanwhile, various nethods have been di scl osed f or
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controlling the properties of a cheese-based food by addi ng
starch to processed cheese or a m | k-based food; for exanpl e,
a nmet hod for producing a food containing egg white or starch
and havi ng a hardness conparable to that of processed cheese
(Patent Docunent 1); a nethod for producing a cheese food
contai ning starch octenyl succinate and having excellent
mel ting characteristics and stretch ability (Patent Docunent
2); a nmethod for produci ng a cheese-based f ood havi ng freezi ng
resi stance and frying resistance by adding a nolten salt and
oxi di zed starch to natural cheese (Patent Docunent 3); and a
met hod for producing a cheese snack containing raw tapioca

starch (Patent Docunent 4).

RELATED ART
[ 0004]
Pat ent Docunent 1: Japanese Patent No. 3391283
Pat ent Docunent 2: Japanese Patent No. 3887922
Pat ent Docunent 3: Japanese Patent No. 3108968
Pat ent Docunent 4: Japanese Patent No. 3373696

SUVMVARY OF | NVENTI ON
[ 0005]
The f ood di scl osed i n Pat ent Docunent 1 exhi bi ts hardness
conparabl e to that of processed cheese and has a cheese cont ent
as highas 80w % The cheese food di scl osed i n Pat ent Docunent
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2 has a cheese content of 83 wt %or nore. The cheese-based food
di scl osed i n Pat ent Docunent 3 exhi bits freezi ngresi stance and
frying resistance and has a natural cheese content of 85 w %
or nore. Each of these cheese-based foods has hi gh hardness
and t hus exhibits no stretchabilityinacooledstate. Inthe
met hod di scl osed i n Patent Docunent 4, raw tapioca starchis
used for providing a cheese snack with a good texture and
i nprovi ngthe preservability of the cheese snack. Althoughthe
nmet hods di scl osed i n Patent Docunents 1to 3 caninpart stretch
ability to a product such as a food, a cheese food, a cheese
i naheatedstate, the product | oses stretchabilityinacooled
state due to hardeni ng of the cheese contai ned in the product
duringcooling. Evenif starchis addedtoacheese-based food,
t he cheese- based food exhi bits good stretch ability only in a
heat ed state, and becones hard after cooling. Manwhile, a
m | k- based food having high oil and fat and water contents
exhibitsnostretchabilityunlikecheese, and has a conposition
and a flavor different fromthose of processed cheese.

[ 0006]

An object of the present invention is to provide a
cheese- based f ood exhi biti ngfavorablestretchabilitynot only
in a heated state but al so at | ow t enperatures, whi ch has not
yet been achi eved by conventi onal techni ques, and a net hod f or

produci ng the cheese-based food.



SOLUTI ON TO PROBLEM
[ 0007]

The present inventors have conduct ed extensive studies
for solving the above-descri bed problens. Consequently, the
i nventors have found that a cheese-based food containing 2.0
t010. O wm %pr ocessed t api ocastarchand 16t o 24 wt %r awnat eri al
cheese and having a pH of 4.0 or nore, a water content of 53
to63% andamlkfat/mlkproteinratioof 2.0or | ess exhibits
excel l ent stretch ability and flavor conparable to those of
processed cheese in aw de tenperature range, whi ch has not yet
been achieved by conventional techniques, and that the
cheese- based f ood exhi bi ts excel l ent stretchabilityevenafter
heati ng and cooling. The present invention has been
acconpl i shed on the basis of these findings.

[ 0008]

The present invention provides the follow ng:

Aspect (1) A cheese-based food containing 2.0 to 10.0 wt%
processed tapi oca starch and 16 to 24 wt %raw materi al cheese
and having a pHof 4.0 or nore, a water content of 53 to 63%

and a mlk fat/mlk protein ratio of 2.0 or Iess.

Aspect (2) The cheese-based food accordi ngto Aspect (1), which
exhibits a stretch of 10 cm or nore determ ned through the
followi ng stretch ability test at 10°C

stretch ability test: 40 g of the cheese-based food is
collectedinacup, the cheese-basedfoodispulledupat arate
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of 2. 5cm second, andthe |l engt h of an el ongated string of cheese
at break is neasured.

Aspect (3): A method for producing a cheese-based food,

i ncluding: mxing raw material cheese with processed tapi oca
starch to prepare a raw material m xture; adjusting the pH

water content, and mlk fat/mlk protein ratio of the raw
material m xture so that a cheese-based food has a pH of 4.0
or nore, awater content of 53t063% andamlkfat/m |k protein
ratio of 2.0 or less; thermally enulsifying the raw materi al

m xture; and cooling the thermally enmulsified raw materi al

m xt ur e.

EFFECTS OF | NVENTI ON
[ 0009]
The present invention can provide a cheese-based food
exhi biting favorabl e stretch ability even at | owtenperatures
and having a cheese-like flavor, as well as a nethod for

produci ng the cheese-based food.

DESCRI PTI ON OF EMBODI MENT
[0010]
The cheese-based food prepared according to the present
i nvention has high oil and fat and wat er contents, and exhi bits
excellent stretch ability and flavor conparable to those of
cheese in a wi de tenperature range; i.e., during both heating
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and cooling states. As used herein, the term "cheese-based
food" enconpasses products specified in the Japanese
M nisterial Odinance on MIlk and M1k products Concerning
Conposi tional Standards, etc. (the Japanese M nistry of Health
and Welfare Ordi nance No. 52, Decenber 27, 1951), products
specifiedinthe Fair Conpetition Code, and products comon in
the art, including mlk-based foods.
[ 0011]

Any raw material cheese can be used in the present
I nvention. Exanples thereof include natural cheeses, such as
Gouda cheese, npzzarel |l a cheese, and cheddar cheese; processed
cheeses; and cheese foods. These raw material cheeses nay be
used al one or in conbination. The anount of the raw materi al
cheese i ncor porat ed nay be determ ned dependi ng on the fl avor
required for afinal cheese-based food. The cheese-based food
of the present invention contains the raw materi al cheese in
an anount of 16 to 24 w% preferably 18 to 22 wt% A raw
mat eri al cheese content bel ow 16 wt % or exceedi ng 24 w % may
cause unsatisfactory stretch ability.
[0012]

The processed tapioca starch used in the present
i nventi on may be t api oca starch whi ch has been subj ected to any
processi ng treatment, such as etherification, esterification,
oxi dation, or cross-linkingtreatnent. The processed tapioca
starch is preferably etherified starch, such as hydroxypr opyl
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st arch, hydr oxypropyl ated phosphate-crosslinked starch,
sodi um starch gl ycol ate, carboxynethyl starch, or cationic
starch, or esterified starch, such as hydroxypropyl ated
phosphat e-crosslinked starch, starch acetate, starch
phosphate, or phosphate-crosslinked starch. Particularly
preferred are hydroxypropyl st arch, hydr oxypr opyl at ed
phosphat e-crosslinked starch, and oxidized starch. The
cheese-based food of the present invention contains the
processed tapioca starch in an amobunt of 2.0 to 10.0 w %
preferably 4.0to 7.5 w% A processed tapi oca starch cont ent
bel ow 2. 0 wt % or exceedi ng 10.0 w % nmay cause unsati sfactory
stretch ability.

[ 0013]

The cheese- based food of the present invention has a pH
of 4.0 or nore, preferably a pHof 5.0t0 6.0. A pHbelow4.0
may cause unsati sfactory stretch ability.

[ 0014]

The cheese- based f ood of t he present i nventi on has a wat er
content of 53 to 63% preferably 55 to 59% A water content
bel ow 53% or exceedi ng 63% may cause unsati sfactory stretch
ability.

[ 0015]

The cheese- based f ood of t he present i nventi on, whi ch has
a high oil and fat content, has a mlk fat/mlk proteinratio
of 220 or less. Amlk fat/mlk proteinratio of 2.0 or |less
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in the cheese-based food achieves the effects of the present
invention. The mlk fat/mlk protein ratio can be adjusted
accordingto, for exanpl e, thetype or anount of therawmateri al
cheese added or the amount of oil and fat used as an auxiliary
material. The amount of mlk fat or mlk protein may be
determ ned through any common nethod; for exanple, the
Roese-CGottlieb nethod for mlk fat, or the Kj el dahl nethod for
m |k protein.

[ 0016]

As used herein, the term"stretch ability" refers to a
stretch of 10 cm or nore determ ned through the follow ng
stretch ability test at 10°C
(Eval uation of stretch ability)

stretch ability test: 40 g of a cheese-based food is
collectedinacup, the cheese-basedfoodispulledupat arate
of 2. 5cm second, andthe |l engt h of an el ongated string of cheese
at break i s measured. The stretch ability of the cheese-based
food is evaluated on the basis of the determ ned val ue.
[0017]

Any auxiliary material usable for manufacturing
cheese-based foods may be used in the present invention.
Exanpl es of the auxiliary material include nolten salts; food
addi tives (other than nolten salts) usedin cheese-based f oods,
such as enulsifiers, stabilizers (e.g., polysaccharide
t hi ckeners and cel l ul oses), andflavors; mlkmterial sserving
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as ml k protein sources; foodstuffs, such as starch, gel atin,
and agar; ani mal and vegetable oils and fats for adj ustnent of
fat content, such as butter; and seasoni ngs used for fl avori ng.
[ 0018]

Now will be described a nethod for producing the
cheese-based food of the present invention. The nethod
i ncludes a step of mxing raw material cheese with processed
tapi oca starch to prepare a raw material m xture; a step of
adjustingthe pH, water content, andnmlkfat/mlkproteinratio
of the raw material m xture so that a cheese-based food has a
pH of 4.0 or nore, a water content of 53 to 63% and a mlk
fat/m |k protein ratio of 2.0 or less; a step of thermally
emul sifyingtherawmaterial m xture; and a step of coolingthe
thermally emul sified raw material m xture.

[ 0019]

Inthe rawmaterial m xing step and t he adj ust nent step,
raw materi al cheese is m xed with processed tapioca starch to
prepare a raw material mxture, the pH of the raw materi al
m xture is adjusted to 4.0 or nore, and the water content of
the mxture is adjusted to 53 to 63% The processed tapi oca
starch may be added al one or in conbination with an auxiliary
mat eri al . Thereafter, the raw material mxture having
adj ust ed pHand water content isthermally enmul sified and then
cooled, to produce a cheese-based food. The pH of the
cheese-based food can be adjusted to 4.0 or nore with a common
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pH adj uster for adjustnment of the pHof cheese, such as citric
acid, lactic acid, or sodiumbicarbonate. The water content
of the cheese-based food nmust be adjusted to 53 to 63% For
adj ust nrent of the water content of the cheese-based food to 53
to 63% t he anbunt of water requiredfor therawmaterial m xture
I's calculated fromthe water content of each raw material and
t he i ncreasi ng anount of water during thermal enul sification,
and t he cal cul at ed anobunt of water is addedto the rawmateri al
m xture. The mlk fat/mlk protein ratio can be adjusted
dependi ng on, for exanpl e, thetype or anount of therawmateri al
cheese added or the amount of oil and fat used as an auxiliary
mat eri al .

[ 0020]

In the present invention, any enul sifying nachine for
cheese- based f oodi on may be used i nthe thermal emnul sification
step. Exanples of the machi ne include a cooker enmulsifier, a
kettle emul sifier, avertical high-speed shearing enulsifier,
and a scraped-surface heat exchanger. Any enulsification
tenperature or agitation speed may be used, because the
cheese-based food can be produced under typical cheese
manuf acturing conditions. The agitation speed is preferably
1,000to0 2,000 rpm nore preferably 1,200t0 1,800 rpm Inthe
subsequent cooling step, the thus-emnmul sifiedmxtureis cool ed
after charging thereof into a nold having a shape according to
the intended use of the cheese-based food. The cooling
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tenperature and rate are not particularlylimted. Simlar to
t he case of commopn cheese-based foods, the cheese-based food
of the present invention is preferably cooled rapidly to and
stored at 10°C or | ower.
[ 0021]

The cheese-based food prepared according to the present
i nventi on has high oil and fat and wat er contents, and exhibits
excel lent stretch ability and flavor conparable to those of
cheese in a wi de tenperature range; i.e., during both heating
and cooling states, even at |ow tenperatures.
[0022]

The cheese-based food produced accordi ng to the present
i nventi on can be appliedtoproducts for donmesti c and conmerci al
use. Because of its excellent stretch ability in a wde
t enper at ure range, the cheese-based food can be used for pi zza,
hanmbur ger steak, steanmed neat bun, and topping of steaned

veget abl es or takoyaki (octopus dunpling).

EXAVPLES
[ 0023]

The present i nventionw | | nowbe descri bedi n nore detail
by way of Exanpl es, whi ch shoul d not be construed as imting
the invention thereto.

[ 0024]
[ Exanpl e 1]
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(Effect of raw material cheese content on stretch ability)
Cheese- based foods having different rawnmateri al cheese
contents were produced fromdonestic or i nported Gouda cheese
for testing. Therawnaterial content of each cheese-based f ood
was adj usted by controlling the amount of oil and fat added.
Gouda cheese (manufactured by Megm | k Snow Brand Co., Ltd.)
(2,100 to 3,900 g, 14 to 26 % was nmlled and used as a raw
material. Subsequently, processed tapioca starch (Farinex
TG600: hydroxypropyl starch (etherified), manufactured by
Mat sut ani Chem cal Industry Co., Ltd.) (900 g, 6.0 wt% was
added to the raw materi al cheese. Sodi um bi carbonate (15 g)
serving as a pHadj uster was added to the rawnmateri al m xture,
into apHof 6.0. Water was added to the mi xture into a fi nal
wat er content of 57% A nolten salt (nolten sodi umphosphat e)
(90 g) was added to the m xture, and the m xture was t hen nelted
by bei ng heated t o 85°Cand enul sifiedw t h a hi gh-shear St ephan
emul sifier at 1,500 rpm After having been heated to 85°C, the
m xture was agi tated at the sane rotati on speed for 30 seconds.
The thermally enmul sified m xture was placed into a nold and
cool ed at 5°C for 24 hours, to produce a cheese-based food of
the present invention (inventive product). The cheese-based
food was evaluated for stretch ability. A conparative
cheese- based f ood was produced i n t he sanme manner as descri bed
above, except that the processed tapioca starch was repl aced
with the sanme anount of processed cornstarch (Farinex VA70C,
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manuf actured by Matsutani Chemical Industry Co., Ltd.).

[ 0025]
(Eval uation of stretch ability)
( Met hod)

A cheese-based food (40 g) cool ed at 10°C was col | ected
inacup. The cheese-based food was pulled up at arate of 2.5
cm second, and the | ength of an el ongated string of cheese at
break was neasured. The stretch ability (cool ed state) of the
cheese-based food was eval uated on the basis of the nmeasured
value. The stretch ability (heated state) of the cheese-based
f ood was eval uat ed at 85°C. Evaluationcriteriaareasfollows:
A: Stretch of 15 cmor nore
B: Stretch of 10 cmor nore and | ess than 15 cm

C. Stretch of 5 cmor nore and | ess than 10 cm

D: No substantial stretch of |less than 5 cm
[ 0026]
[ Tabl e 1]

Ef fect of rawnmaterial cheese content on stretch ability (m Ik

fat/m |l k protein: 1.25)

Raw | nventi ve I nventive | Conparative | Conparative
mat eri al pr oduct pr oduct pr oduct pr oduct

cheese (heat ed) (cool ed) (heat ed) (cool ed)

26% B C D D

24% B B D D

22% A A D D

20% A A D D

18% A A D D
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16%

(o8]
vs)
)
)

14% C C D D

[ 0027]

Table 1 shows the results. Wth reference to Table 1,
a cheese-based food having a rawmateri al cheese content of 16
to 24 w% exhibited good stretch ability and a favorable
cheese-likeflavor. |Inparticular, acheese-based food havi ng
a raw material cheese content of 18 to 22 wt % exhi bited high
stretch ability. The cheese-based food retained cheese-|ike
stretch ability and flavor in both heated and cool ed st ates.
[ 0028]
[ Exanmpl e 2]
(Effect of pH on stretch ability)

Gouda cheese (nmanufactured by Megm | k Snow Brand Co.,
Ltd.) (3,000 g) was mlled and used as a raw material.
Subsequently, oil and fat were added, and processed tapioca
starch (Farinex TG600: hydroxypropyl starch (etherified),
manuf act ur ed by Mat sut ani Chem cal I ndustry Co., Ltd.) (900 g,
6.0 Mm% was addedtotherawmaterial cheese. Citric acid and
sodi um bi carbonate serving as pH adjusters were added to the
raw material mxture, into a pHof 3.5to 7.0. Wter (6,568
g) was added to the m xture into a final water content of 57%
Anolten salt (nolten sodi umphosphate) (90 g) was added to t he

m xture, and the m xture was t hen nel t ed by bei ng heated t o 85°C
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and enul sified with a hi gh-shear Stephan enmulsifier at 1,500
rpm After having been heatedto 85°C, the m xture was agitated
at the same rotation speed for 30 seconds. The thernmally
emul sified m xture was placed into a nold and cool ed at 5°Cf or
24 hours, to produce a cheese-based food of the present
i nvention (inventive product). The cheese-based food was
eval uated for stretch ability. A conparative cheese-based
f ood was produced i n t he sane manner as descri bed above, except
that the processed tapioca starch was replaced with the sane
anount of processed cornstarch (Fari nex VA70C, manuf act ur ed by

Mat sut ani Chemical Industry Co., Ltd.).

[ 0029]
[ Tabl e 2]
Ef fect of pH on stretch ability
| nventi ve I nventive | Conparative | Conparative
pH pr oduct pr oduct pr oduct pr oduct
(heat ed) (cool ed) (heat ed) (cool ed)
7.0 B B D D
6.5 B B D D
6.0 A A D D
5.5 A A D D
5.0 A A D D
4.5 B B D D
4.0 B B D D
3.5 C C D D
[ 0030]

Table 2 shows the results. Wth reference to Table 2,
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a cheese-based food having a pH of 4.0 or nore exhi bited high
stretch ability and a favorable cheese-like flavor. I n
particular, a cheese-based food having a pH of 5.0 to 6.0
exhi bited excellent stretch ability. The cheese-based food
ret ai ned cheese-li ke stretch ability and fl avor in both heated
and cool ed states. The cheese-based food of the present
invention had a mlk fat/mlk protein ratio of 1.25.
[ 0031]
[ Exanmpl e 3]
(Ef f ect of processedtapi ocastarchcontent onstretchability)
Gouda cheese (manufactured by Megm | k Snow Brand Co.,
Ltd.) (3,000 g) was mlled and used as a raw material.
Subsequently, oil and fat were added i n an anount correspondi ng
to the standard for m | k-based food, and processed tapioca
starch (Farinex TG&G600: hydroxypropyl starch (etherified),
manuf act ur ed by Mat sutani Chem cal I ndustry Co., Ltd.) (150to
1,8009g, 1.0t012.0wm % was mixedwiththerawnaterial cheese.
Sodi um bi carbonate (15 g) serving as a pH adjuster was added
totherawmaterial mxture, intoapHof 6.0. Witer was added
tothemxtureintoafinal water content of 57% Anolten salt
(nol t en sodi umphosphate) (90 g) was added to the m xture, and
the mxture was then nelted by being heated to 85°C and
enmul sified with a hi gh-shear Stephan enulsifier at 1,500 rpm
After having been heated to 85°C, the m xture was agitated at
the sane rotation speed for 30 seconds. The thermally
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enmul sified m xture was placed into a nold and cool ed at 5°Cf or
24 hours, to produce a cheese-based food of the present
invention (inventive product). The cheese-based food was
eval uated for stretch ability. A conparative cheese-based
f ood was produced i n t he sane manner as descri bed above, except
that the processed tapioca starch was replaced with the sane
anmount of processed cornstarch (Fari nex VA70C, manuf act ur ed by

Mat sut ani Chemical Industry Co., Ltd.).

[ 0032]
[ Tabl e 3]
Ef fect of tapioca content on stretch ability
) | nventive I nventive | Conparative | Conparative
Tapi oca
pr oduct pr oduct pr oduct pr oduct
cont ent
(heat ed) (cool ed) (heat ed) (cool ed)
12.0( % B C D D
10. 0O( % B B D D
7.5(% A A D D
6.0(% A A D D
4.0(9% A A D D
2.0(% B B D D
1.0(% C C D D
[ 0033]

Tabl e 3 shows the results. Wth reference to Table 3,
a cheese-based food havi ng a processed tapi oca starch cont ent
of 2.0to0 10. 0 m %exhi bited highstretchability andafavorable
cheese-likeflavor. Inparticular, acheese-based food havi ng
a processed tapi oca starch content of 4.0to 7.5 wt %exhi bited
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excel lent stretch ability. The cheese-based food retained
cheese-likestretchabilityandflavor i nboth heat ed and cool ed
states. The cheese-based food of the present invention had a
mlk fat/mlk protein ratio of 1.25.
[ 0034]
[ Exanpl e 4]
(Effect of water content on stretch ability)

Gouda cheese (manufactured by Megm | k Snow Brand Co.,
Ltd.) (3,000 g) was mlled and used as a raw material.
Subsequently, oil and fat were added i n an anount correspondi ng
to the standard for m |l k-based food, and processed tapioca
starch (Farinex TG600: hydroxypropyl starch (etherified),
manuf act ur ed by Mat sut ani Chem cal I ndustry Co., Ltd.) (900 g,
6.0 % was mxed with the raw nmaterial cheese. Sodium
bi carbonate (15 g) serving as a pH adjuster was added to the
raw material m xture, intoapHof 6.0. Wter was added to t he
m xture into afinal water content of 48to 65% Anolten salt
(ol t en sodi umphosphate) (90 g) was added to the m xture, and
the mxture was then nelted by being heated to 85°C and
emul sified with a hi gh-shear Stephan enulsifier at 1,500 rpm
After being heated to 85°C, the m xture was agitated at the sane
rotation speed for 30 seconds. The thermally emulsified
m xture was placed into a nold and cool ed at 5°C for 24 hours,
to produce a cheese-based food of the present invention
(i nventive product). The cheese-based food was eval uated for
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stretchability. Aconparative cheese-based food was produced
i nthe same nanner as descri bed above, except that t he processed
t api oca starch was repl aced with the same anount of processed

cornstarch (Fari nex VA70C, manuf actured by Mat sut ani Chemn cal

I ndustry Co., Ltd.).

[ 0035]

[ Tabl e 4]

Ef fect of water content on stretch ability
Vit er | nventi ve I nventive | Conparative | Conparative
cont ent pr oduct pr oduct pr oduct pr oduct
(heat ed) (cool ed) (heat ed) (cool ed)

65.0 C C D D
63.0 B B D D
59.0 A A D D
57.0 A A D D
55.0 A A D D
53.0 B B D D
50.0 B C D D
48. 0 C C D D

[ 0036]

Table 4 shows the results. Wth reference to Tabl e 4,

a cheese-based food having a water content of 53.0 to 63. 0%
exhi bited good stretch ability and a favorabl e cheese-like
flavor. In particular, a cheese-based food having a water
content of 55.0 to 59. 0%exhi bited excellent stretch ability.
The cheese-based food ret ai ned cheese-1i ke stretch ability and

fl avor i n bot h heat ed and cool ed states. The cheese-based f ood
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of the present invention had a mlk fat/mlk protein ratio of
1. 25.
[ 0037]
[ Exanpl e 5]
(Effect of raw naterial cheese type on stretch ability)

A cheese-based f ood was produced as i n Exanpl e 1, except
t hat Gouda cheese, nozzarel |l a cheese, or cheddar cheese (3, 000
g) serving as a raw material was used in conbination with
processed tapi oca starch (Farinex VA70TJ: hydroxypropyl at ed
phosphat e-crosslinked starch (esterified), manufactured by
Mat sut ani Chem cal Industry Co., Ltd.). The cheese-based food
was eval uated for stretch ability. Table 5 shows the results.
The cheese-based food exhi bited excellent stretch ability and
a favorabl e cheese-li ke flavor regardl ess of the type of raw
material cheese used. The cheese-based food retained
cheese-likestretchabilityandflavor i nboth heat ed and cool ed
states.
[ 0038]
[ Tabl e 5]

Effect of raw material cheese type on stretch ability

) | nventi ve | nventi ve
Raw mat eri al MIk fat/
pr oduct pr oduct ) .
cheese mlk protein
(heat ed) (cool ed)
Gouda cheese A A 1.25
Mozzarel | a cheese A A 0. 85
Cheddar cheese A A 1.56
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[ 0039]
[ Exanpl e 6]

Gouda cheese (manufactured by Megm | k Snow Brand Co.,
Ltd.) (3,000 g) was mlled and used as a raw material.
Subsequently, oil and fat were added i n an anount correspondi ng
to the standard for m | k-based food, and processed tapioca
starch (Stabilose TA-8: oxidized starch, manufactured by
Mat sut ani Chem cal Industry Co., Ltd.) (900 g, 6.0 wt% was
added to the raw material cheese. Ctric acid and sodium
bi carbonate serving as pH adjusters were added to the raw
material mxture, into a pH of 5. 5. Wter was added to the
m xtureintoafinal water content of 57% Anoltensalt (nolten
sodi um phosphate) (90 g) was added to the m xture, and the
m xture was then nelted by being heated to 85°C and enul sified
wi t h a hi gh-shear Stephanemul sifier at 1,800rpm After having
been heated to 85°C, the mxture was agitated at the sane
rotation speed for 30 seconds. The thermally emulsified
m xture was placed into a nold and cool ed at 5°C for 24 hours,
to produce a cheese-based food of the present invention
(inventive product), which was then evaluated for stretch
ability. The cheese-based food exhibited a stretch of 15 cm
or noreinboth heated and cool ed states. The cheese-based f ood
retai ned excel l ent stretchability and a favorabl e cheese-1|1i ke
flavor i n bot h heat ed and cool ed states. The cheese-based food
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of the present invention had a mlk fat/mlk protein ratio of

1. 25.

| NDUSTRI AL APPLI CABI LI TY
[ 0040]

The present invention can provide a cheese-based food
exhi biting excellent stretch ability and fl avor conparable to
t hose of processed cheese not only in a heated state but al so
at low tenperatures, which has not yet been achieved by
conventional techniques, and a nethod for producing the
cheese-based food. The cheese-based food produced accordi ng
to the present i nvention can be appliedto various products for

donesti ¢ and comrerci al use.
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CLAI VB

[Aaiml]
A cheese-based food conpri si ng:
2.0 to 10.0 wt % processed tapioca starch; and
16 to 24 wt% raw materi al cheese
t he cheese-based food having a pH of 5.0 to

6.0, a water content of 55.0t0 59.0 % and a fat/m |k protein
ratio of 2.0 or at the nost.

[Aaim?2]

The cheese-based food according to claim1, wherein the

cheese- based food conpri si ng:

4.0 to 7.5 wt % processed tapioca starch and /or
18 to 22 wt% raw material cheese.

[Caim 3]

The cheese-based food according to claim 2, the mlk
fat/mlk protein ratiois 1.25 or |ess.

[Aai m4]

The cheese-based food according to claim1, exhibiting
a stretch of 10 cmor nore determned through the foll ow ng
stretch ability test at 100C

stretch ability test: 40 g of the cheese-based food is
collected in a cup, the cheese-based food is pulled up at a rate

of 2.5 cmsecond, and the length of an elongated string of cheese
at break is measured.
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[Aaimb]

A met hod for producing a cheese-based food, conprising:
m xing raw material cheese with processed tapioca starch to
prepare a raw material m xture;

adjusting the pH water content, and mlk fat/mlk
protein ratio of the raw material mxture such that a cheese-
based food has a pH of 5.0 to 6.0, a water content of 55.0 to
59.0% and a fat/mlk protein ratio of 2.0 at the nost;

thermally emulsifying the raw material mxture; and

cooling the thermally emulsified raw material m xture.
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