Fidititiinfillitlilliill *159159* MOZZARELLA- TYPE
STRING CHEESE PRCDUCT FI ELD OF THE I NVENTI ON The
invention relates to a process for nmanufacturing

wzzarell acype string cheese products and Lo ¢ |[11HIFARY
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products havi n% an i nproved nout hfeel and which are

nore at t r acMOEZARELLAGYPE STRING (CIHEESE LPROULP OF
THE I NVENTION String cheese is a Mzzarella-type
cheese product which is shaped by 1o extrusion. The

conventional process f g/ frﬁgt H{/.ﬁ"ﬂ szzarel | a-type
cheese products, incl ug'n'g—ér‘ﬂ‘nd—c%'eegm products,
consi stgh@fnmﬁmeuslaz?emga atpm?ea_;st tl::rfrﬁahsgfﬁgtedsr?glioEzarella-type
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TR Prses ol g n 1o 3V Bhodlprocucts
cHavdng andeproved meythfiesband whichiade sworetattractive for direct

cf&ﬁ,@ until it is a honogeneous, fibrous mass
of egp‘&g,oq’unri pened cheese, shaping the heated

cheese, cooling the shaped cheese in cold brine, and
renmovi ng the cooled cheese fromthe brine. Such a
process is known, fd@AGKGROUND OF THEINVENTIORat ent

h ' kneadi ng,
and st reoEtheeSe I8 aBR2areli s chedso Byt jiicn & shaped by
caxtiusibmuThe rcctTJﬂvehmmu@rg?%&;ﬁe?fﬁg%%@?glrﬁﬂwgg}np%awé%pe
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2% 0agulatingt theecheiesemilleia obidinl al‘dwmlg.ghlo%mﬁe’_%&édlbﬁﬁﬁﬁ and
and rubbery.

PHERIE Bt e Gty RadRiieg: tiabehey theretrom, theraby leaving
a cheese curd, heating, kneading, and stretching the cheese curd until itis a
homogeneous, fibrous mass of heated, unripened cheese, shaping the
heated cheese, cooling the shaped cheese in cold brine, and removing thé
cooled cheese from the brine. Such a process is 'known, for example, from
U.S. Patent 5,380,543 and WO 96/25051.

The heating, kneading, and stretching of the cheese curd is typically
carried outin a piéc_e of equipment called a hot water mixer/cooker. The
temperatures used for heating, kneading, and stretching of the cheese curd
are generally less than about 90°C. Example 1 of WO 96/25051, for
example, mentions a temperature of 49°C.

The texture of the extruded Mozzarella-type cheese products is fibrous
and somewhat rubbery. However, the texture of Mozzarella-type cheese
products has not been of great concern because Mozzarella cheese is mostly
used for baking purposes, (e.g., producing pizzas) where high baking

1- GO

*G00001*

200502194~ 4

MAR 70NNk




10

15

20

25

products has not been of great concern because
Mozzarella, cheese is nostly used for baking

pur poses, (e.g., producing pizzas) where high baking 1
z00, ~0a~, sa- 4 tenperatures are used and where the

‘structure and texture of the Mbzzarella cheese is

conpletely altered. Extruded Mzzarell a-type cheese
products, however, are not very attractive for direct
colNpprateesreuses ard whese ths strutturaeind tbiture et theMozzarella

5 éﬁé@g@%tcd&ipm&ytai@gécgre. It is the object of the

present 1 nventi on vi de a process for

manuf acEutr'udgdMo:@e%—%%%ééptﬁgﬁm% are not very

proguct.s e.g., string cheese p ave
anaﬁmgﬁlge éér q@@ﬁtrﬁ%ﬁum’c@wbcmmars becauseeof their fibrous and

di g@,ﬁgyﬁﬁ%%rggg{du}g‘ SUMVARY OF THE | NVENTI ON The

i nvention r 0 & process for manufacturing a

Mozzar eltlisthe pbject bf thegpisent hventieHgb pﬁﬂﬁaé!asgf&ekb?or

steps of (a pr?w dlw cheese curd, (b) heating,

kn' uﬁ%c,tug 9 exiruged iNlezzaraka-typaseloese pradugts, {erg. vétting cheese
15pyaces sihiak IHa i = ' |,rect steam .

| PR Whieh e ! fitSRed rhBufiréenail el atraive for

i ndisectiponsheytioncurd and sufficient mixing to maintain

the tenperature at |ess than about 70C to obtain a

cheese product, (c) extruding the cheese product, and

(d) cooling the extru E1R obtain the

Mozzare]l | a-type 20 strin > Wherein the
Mbzzar eFhalnygidion relatgs ¢oaemecpss foranahatactudrg aiMezdarslla-type

go, textural properties to be suitable
foérmaglréyg?gggiﬁggﬁ%ﬁodﬂp”ﬂpgéﬁﬁé r. Preferably, the
ext r udeta)cprridingichedsé cugd,cool ed using cold brine.
The | nV@?ti on also relates to Mdzzarella-type string

cheese ) oleRknRg, kneading, and stretching the cheese curd together with

any desirable ingredients in a direct steam injected mixer/cooker using steam
injected directly into the cheese curd and sufficient mixing to maintain the
temperature at less than about 70°C to obtain a cheese product,

(¢) extruding the cheese product, and

(d) cooling the extruded cheese product to obtain the Mozzarella-type
string cheese product,

wherein the Mozzarella-type string cheese product has sufficiently
good mouthfeel and textural properties to be suitable for direct consumption
by a consumer, Preferably, the extruded cheese product is cooled using cold
brine. The invention also relates to Mozzarella-type string cheese products
manufactured by the process as described above.

DETAILED DESCRIPTION
The use of a steam injection mixer/cooker and direct steam injection

for the heating, kneading, and stretching of the cheese curd leads to a
Mozzarella-type cheese product which, especially when extfuded, has a
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25 manuf actured by the process as descri bed above.
DETAI LED DESCRI PTI ON The use of a steaminjection

m xer/ cooker and direct steaminjection for the
heati ng, kneadi ng, and stretching of the cheese curd
| eads to a Mdzzarell a-type cheese product which,
especially when extruded, has a -2 greatly inproved

texture .and a ch better nouthfeel, The
I\/Eé(rzeg{ﬂél |frr ?W}g‘fje’@w@e%%d Briouch bepeomatdhfeeh TheMozzarella-type

- ' i . Actkj for direct : .
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' i.thin the process. of the present
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of it ishesrytsarprisihgahaicihecaruaich sfep! withiH thé g?oééér f'tRé 'PYesent
that the string cheese product iS no |longer rubbery.
1&”)&%“{;% APps Mot cayse tha yadesirad ibleusdextsire of theeMozzarella

g}[%ﬂ%ﬁg ﬁpn% zmérisat{rgfi&bg%%%gﬁtriﬁé Fﬁg?ﬁg?g Bk id B8 longer

i ngibdansnt s during the heating, kneading, and .

known A0 BRIl AckEriada ot Be rebeRes ohinerRsaseetiwention is

reu o sogh 1% 06450 Sriod A G ol of iteros

mengrashentsising thechaatings kapading, and istrgtahiveg stop; which 'was not

ngﬁs%sﬁ]kﬁ? v{fjﬂggﬂ% Kifows rﬁ%esotf rael%gthvlvgt%rtrr“)%er%go Se? vﬁt ro(allt Istneaarln
injection.

The process for manufacturing Mozzarella-type cheese products is
well-known as mentioned above and the steps of making cheese curd,
heating, kneading, and stretching the cheese curd in a corhmonly used
mixer/cooker, shaping and especially extruding the cheese product, and
cooling the cheese product in cold brine are well described in the above-
mentioned U.S. Patent 5,380,543 and WO 96/25051, both of which are
hereby incorporated by reference.

The use of a steam injection mixer/cooker in the heating, kneading,
and stretching step will now be described in more detail. In the conventional
process for making Mozzarella-type cheese in a hot water mixer/cooker using
hot water as the heat source, pleces of cheese curd and other ingredients are
introduced into a container provided with paddles or stirring arms. A volume
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m xer/ cooker, shaping and especially extruding the

cheese product, and cooling the cheese product in

cold brine are well described in the above 25

mentioned U.S. Patent 5,380,543 and WD 96/ 25051, both

of which are . hereby incorporated by reference. The

use of a steaminjection m xer/cooker in the heating,
kn?%giggﬁ and stretching step will now be descri bed

i OF ot Q% haying |a-termpera edntherarnge of B@ &5 9070 typically 80°C
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are preferably positioned at the bottom of the cooker. The steam, together
with the mechanical effect of the screws, starts melting and emulsifying the
cheese mass while preventing the degradation of the fresh protein. The
cheese mass should be kept below a temperature of about 70°C. The
cheese mass preferably reaches a température of about 60 to about 67°C,
typically about 64°C. The steam is injected at a pressure of preferably about
2 bar absolute, a pressure range of about 1.5 to about 2.5 bar absolute being
possible. The temperature of the steam is preferably in a range of about
120°C to about 150°C, preferably about 130°C.
The mixing speed or mixing energy input should be relatively high
during the time of steam injection in order to avoid local oVerheating. The

steam injection should be terminated when the cheese mass reaches the
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Steamis then directly applied to the nmass by neans of
injectors which 20 are preferably positioned at the
bottom of the cooker. The steam together wth the
mechani cal effect of the screws, starts nelting and

emul sifying the cheese mass while preventing the
degradation of the fresh protein. The cheese nass

sho | d be eIOM/a tenperature of about 70C. The
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| dedded intarthe dided|d-scroRadifofsteam injection cooker/mixer (Inotec ISM-
250DV, total capacity: 250 liters). The cheese curd was of the “Cagliatta”
type and was produced using cultures. The remaining ingredients (dairy
proteins concentrate powder (about 12 percent), calcium milk powder (about
/1.8 percent), sodium citrate (about 1 percent), coldring agents (about 0.005
percent), and water (about 12 percent) were weighed separately. The
powders were then introduced into the cooker/mixer together with the cheese
pieces (about 73 percent), and dry-mixed for 1 minute at 40% speed (about
30 rpm). Water and coloring agents were then added and mixing was
continued for another minute at the same speed to obtain a wet mix. The
total batch size was 175 kg.

Immediately after mixing, steam was directly applied to the wet mix

mass by means of 4 injectors which were positioned at the bottom of the
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15 consuner acceptance. The foll ow ng exanple

illustrates the process according to the invention

and is not Iimting. Exam Cheese curd was cut into

pi eces by nmeans of a dicer, and |oaded into the

doubl e-screw di rect steaminjection cooker/ m xer

(Inotec | SM 20 250DV, total capacity: 250 liters).

The cheese curd was of the "Cagliatta" type and was

preRRikeEd Thei sigadutegatber withdhe enechenicalisitiot OF e Screws, began
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mipointe thd cHO86e e vasaady to 36arf Y shé/iﬁhﬁ ;em\?\gcgooling process

caoloring agents were then” added and mxi
cM®R%ued for another minute at the same speed to

Pl o Shofd mead St elfio Ml i v
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)
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" HEHT) |
i o TS 464455 e, i shso oo
nﬁ%&lM@M@ﬂip‘ﬂﬂ a:j/\ﬂew_ c:fhmlcgb bﬂ?eﬂ 8‘%?@?60@{?&9510) 5and was
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y r

poi nt, .t he cheese m x was rea to sta t he shapi ng

and codiNeNiqassceticks thea fell inthanothardwinessathioscomplete the

dewsl; | o L& ] t 40 C yater

{ARTHE K70 Y SR T AL R o arocens

cduting Bminutéaiod wesidencdtithe, ptodsdding FiRaM ROt '

t hr 0%1 a go bl e- | a{cket eoi' gxtpﬁjderdl?}geggé%g@t(gé Bma?'%agi'%g
machine and storage under refrigeration conditions.

Consumer tests with respect to aroma, appearance, texture, taste, and
aftertaste and revealed a significant improvement in all respects Compared
with conventionally produced string cheese. The various organoleptic
properties (e.g., texture, aroma, taste, appearance, aftertaste, and the like)
improved by 13 to 34%, with the overall acceptance improving by 22%. The
most striking imprévement is the much more pleasant texture which is no
longer fibrous and rubbery. | |



mm di anmeter nozzles, to create a continuous cheese
rope. The cheese rope fell into a channel with a fl ow
of cold brine (18% salt content, 50C) and was
transported to a cutting system (knives activated by
an optic sensor) which cut the cheese rope into
cheese sticks (11 cmlong). 15 The cheese sticks then
fell into another brine bath to conplete the cooling
(Mhatis Clalmedist salting (to 1.6% NaCl in the final
product) process during 8 mnutes of residence tineg,
proceeding finally to the packaging nmachine and

st or age1 . uAdsrocess forgﬁaﬁufa@mwalmweuéiﬂm%%hgt&%% )

Wi th respect to aronm, appearance, texture, tast
cprefiue#%mp@&aadhe@mnm a significant inprovenent

in all ith conventionally produced
string (Laﬁ esefdﬁjlngﬂg%rﬁ gﬂrdeorganol eptic properties

(e.g. (b)!)dﬁeatmg, &neadin taﬁﬁ%treﬁ&ﬂﬁgftﬁé‘%ﬁeeé‘ébﬁfd t%fgte%er with
andthe |ke) nprove 13 to 34% wth the overal

p@%ﬂ@@ @ fﬁgrgmengs ina gept smeam injeetion mixar/egoker usmg direct

SRR e BR84S FUMES A e
1 temqmawesétheachammmm altrlees tirariabzat 201G té wbkain a cheese
strlaaFcheese product conprising the steps of (a)

perQ tmg cheese curd, (b) heati ng, kneadi ng, and
stretc wi'th any
hqc Qeﬂﬁtﬂlr?‘ﬁfés%é%gé;plgf&fél et ¥iid

desirable in ents 1 n eam | nj ection '
m xer / clédkeaolingithg extruded cheesarprodjiettol abtaimthe Mbzzarella-type

ufficirent mxing to maintain the
gﬁﬂ@ﬁgﬁgég ﬁ?&{lﬁ‘z cheese curd at | ess than about 700C
to obt aNnemctmemzzafenau?Ee stitig enééwEF&jddi%ae%@ﬁ&enuy

roduct and coolin e extruded cheese produc

t cQQS}S’( ﬁioh'thfﬁ@' Mﬁi Jaxteral QIQWGS 40 bﬁrﬁ;}Jl@b&w irestigensumption
by a consumer.

2. The process according to claim 1, wherein the extruded cheese
product is cooled in cold brine.

3. The process according to claim 2, wherein steam is injected into the
cheese curd at a pressure of about 1.5 to about 2.5 bar.

4. The process according to claim 3, whersein steam is injected at a
pressure of about 2 bar. '

5. The process according to claim 3, wherein steam Is injected until
the temperature of the cheese curd is about 60 to about 67°C.

6. The process according to claim 5, wherein steam is injected until
the temperature is about 64°C.



wherein the Mozzarell a-type string cheese product has
sufficiently good nouthfeel and textural properties
to be suitable for direct consunption by a consumer.
2. The process according to claim1, wherein the
extruded cheese product is cooled in cold brine. 3.
The process according to claim2, wherein steamis

i nj ect ed tﬁ]to the cheese curd at a ﬁres.sure' of about
1.5 t o 7abbiR PPOCessaccardinge ghiot3swhatsinithe injected steam has a

Cb‘é‘h?bgat\sﬁaﬁwﬂﬁf@% hﬁohmaid"&ed at a pressure of

abou e process ‘ding to claim 3,

wherein steamis injected until the tenperature of

t he chege curd is about, 60 to about 670C. 6, The

proces Sﬁ'&% PERGRPS 3PQArding: o claine B evhessin the injected steam has a

;hmﬁémgboquwa hbolif24 &pgsgﬁfaﬁn@gs about 640C. 7 7.

rocess accordi ng wherein the injected
steam has a tenperature of about 120 to about 150C

8. The cess according, to claim3,,6 where
i nj ect go &%Qﬁ??ﬁfss ace qfawpépﬂ%frfb%whamﬁhqw%d steam has a

asmberdilife oﬂab&b‘ﬁm R?Sﬁéuﬁ%d”@“ ng to claims,

wherein the injected steamhas a tenperature of about
120 to about 150C. 10. A Mbzzarella-type string cheese

producty an ess co risin

bt eps JOAMGEIEHE e, unbicheBE FoRE aftiastited by a
kpembssg;;omFdsmgrthb@mp@of he cheese curd together wth
any desirable ingredients, in a direct steaminjection

m xer/ ((ébIR%fPV'QQ’]Qw@hQﬁﬁ%@ﬂfd,st eaminjection with
b G nPerRnd Q0B B0 St PPERAHY Sulphler win
peoydesjrably ingredisrts)dn tidirerh etezen ijectior mixartooker using direct
steam injection with sufficient mixing to mainiain the temperature of the
cheese curd at less than about 70°C to obtain a cheese product,
(c) éxtruding the cheese product, and
(d) cooling the extruded cheese product to obtain the Mozzarella-type
string cheese product, |

wherein the Mozzarella-type string cheese product has sufficiently
good mouthfeel and textural properties to be suitable for direct consumption
by a consumer.

11. The Mozzarella-type string cheese product of claim 10, wherein
the extruded cheese product is cooled in cold brine. |

12. The Mozzarella-type string cheese product of claim 11, wherein

steam in injected into the cheese curd at a pressure of about 1.5 to about 2.5
bar.



(d) cooling the extruded cheese product to obtain the
Mozzarell a-type string cheese product, wherein the
Mbzzarel | a-type string cheese product has sufficiently
good nout hfeel and textural properties to be suitable

for direct consunption by a consunmer. 11. The
Mozzarel |l a-type .string cheese product of claim 10,

mhereiq tPe S%truded cheese product is cooled in cold
brine. 'P2. THeMogzasellastyps- stiipg cheese gratiestof gaintitt wherein

0 ii . j in.d.nected into the

cfﬁte%dsrg |%ﬂurﬂ%ctgpﬁ§fogfpg s%rigreggg%d rgk% L?lt Presgu 'Eeooga%QRHt dbar.

bar. s 13. The Mozzarell a-type string cheese product

of C|qulléﬁ ﬁwereié steamis injected into the

cheese 'cur 5 §686se preguctbic 12, wherein
g Mozzgrellastype stingsh Kegduct of clahme

Vet ¢ | t ' ”%&2% claim1l :

wher ei n rg?éegran%lng“ FHner%ct e lf}ﬁ? Pcffqﬂﬁ @hﬁgﬁggpgq fﬁ@g%"l't 60 to

t B€°CGheese curd is about 60 to' 67C. 15. The

Mozzarel |l a-type string cheese product of claim 14,
wherein steamis injected until the tenperature of

the cheeserkal Ntbzizéréliaolgpe %qﬂ&%?s-r%[:}% af ‘?Hﬁ {4 Réherein

string, cheese product

i ﬁieééf? siniactachuniibthe temmearatitrarcd thé chbess clirdist abeh®B4°C,
150C. 17. The Mozzarella-type string cheese product of -
claim12, wherein the injected steamhas a

t enper 46urkheMozhardllalpfe tsmﬁgn@hléeéégr%du%?faf &fifim 11, wherein

zzarell&-g%fe string cheese product of clarm 14,
&/ﬁ@r'é}ﬁ?w §Pam;hasia ieraperatureef abawd M2értataboutdB0aGout
120 to about 150C. 9

17. The Mozzarella-type string cheese product of claim 12, wherein
, the injected steam has a temperature of about 120 to about 150°C.

18, The Mozzarella-type string cheese product of claim 14, wherein
the injected steam has a temperature of about 120 to about 150°C.



