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(54) Title: IMITATION CHEESE COMPOSITIONS FOR USE IN THE MANUFACTURE OF CHEESE LOAVES, SLICES, AND
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~~. (57) Abstract: An imitation cheese composition containing moisture, preferably in an amount that is as least 60 % by weight, a
hydrocolloid, a cheese-derived component in an amount less than about 15 % by weight of the composition, cheese flavoring that is
natural or artificial and an acidulents in an amount that canses a pH of the composition to be not greater than 4.6, The composition
is sufficiently firm such that it can be at least one of sliced, cut, shredded or grated. Preferably, no more than 1 % protein is present,
and/or the acidulent is in a total titrateable amount of less than 1.5 % by weight of the composition, resulting in an imitation cheese
having a flavor, texture and consistency that was only previously attainable in a pasturized process cheese product.
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that is as/0De3jst 60The byregeritghtvention hgtitesc ab | an dacidified eanitatibar ichede
conponent in an_amunt | ess than _about 15 % by wei ght  of the, conposition,
cheese f| #psmosiiophavinga goed shelhlife, pavipg Eﬁ%m&}“hé‘??g agdhtagte; Wb#ilmae En an

osi +1 e BNaER S BBl SR R Ay oPeesafl R G PhackliBng O T
sliced, cUfirtualy @?@Mmﬂrpaél@@ng@ vl iablbiling RHATDFetort BR s dp Yyt @he o s

present, and/ or the acidulent isin a total titrateable anmount of |ess -
than 1.5 %Ttwaqnhﬁgdnummumecwqmmommofrtb@uivtanimgwamhﬁmaednt@alaik@ﬁncheese

At ai nabl GSTCRSGLRBHT B st PERSC ABEding, brsdol et 985 Vo
55 B00002 GETAURRZ L, i MALTAGD, RS GRUBCRIGHETRERRLSE |

cheese slices, and imitation grated and shredded cheeses in a variety of flavors and

colors,

[6G004] Pasteurized process cheese products have been on the market for many
years and are usually sold as shelf stable products. These products, such as the cheese
slices used in the cheeseburgers of most American fast food restaurants, are favored
By consumers and food service providers alike because of their versatility, shelf
stability, and lower cost in comparison to natural cheese products. Pasteurized process
cheese products typically have a relatively high pH (about 5.4 to 6.0) and a moisture
content of approximately 50%. Because of their high pH, pastenrized process cheeses
products fall into the category of "low acid food products" as defined in 21 CER. § .
114.3(d) (foods having a pH of greater than 4.6). Itis well known in the industry that
low acid products can easily beceme spoiled by microbial growth, thereby creating an
unpleasant and potentially dangerous culinary experience for the consumer if handled
or packaged improperly. Toreduce the ever-present danger of microbial growthin low
acid foods, in particulat, contamination by Clostridium botulinum, the food industry
has developed various methods of preservation applicable to low acid foods. Many

low acid products are preserved by application of a high-temperature thermal
, . :



THE MANUFACTURE OF CHEESE LOAVES, SLICES, AND THE LI KE, = AND METHOD OF
PRODUCI NG SUCH COMPOSI TI ONS [ 0002] BACKGROUND OF THE | NYENPRCERbE0dS The
present invention relates to an acidified imtation cheese conposition
havi ng-a good shelf life, having good nouthfeel and taste, which can be
manuf act ur W& BAYG62 mi t ati on hard, soft, or sem -soft chPE&FASHWPBIsaf el y
packaged using virtually any comrerci al packagi ng system including
hotfill , retort, or aseptic systens. The acidified imtation cheese
conposition of the invention can be used to make an assortnent of

i mtation cheese products, including, but not Ilimted to, imtation cheese
| oaves, | dtpsiaeny, sighias steridization. éma d peofinet, shereby destioyingcawyadtbloneel s,

imtation e slices dimiati at ed.and. shre che in a
vari ety omFREEE fartahit, G iumbplie Todd Bro B bR R IRE %, ouc s
have been a@épdc%dff%hqiroée@ﬁngﬁﬁaorpﬂﬁ@é ﬁleﬁlﬁgﬁlh@atlﬂﬁd&héﬂtg.sm d as shelf
stabl e products. Thesé products, Such as thé cheese slices used in the

cheesebur déd@s5jof noBthilAneffectizelyf ehandiog dood sefaty, dood , stearilezafiaw dhredgh by
consuners and food service providers alike hecause of their versatility,
shel f st ;}E\?‘Flﬂi Jrocesias ec’&E?fePh‘if@WPﬁé?si &ﬂ‘?‘ PEPPHS PEPCERSIR, é’éi%et?}? oducts.
Pasteuri z I r . YR | hgh pH
(about S.j:ﬁi ?(%S%Eg)sl%g%ﬁdg gl%rﬁrﬁ?gttgglem %%)etr(?t gfnot(:aﬁ%tlf ¥%g§¥‘§xt?¥?§§’! g%é%gaéu%%cause of
t hei r hi gh2pfC-148%C et 25EEU3G0°PY &5 Sccolipisie sterilizatiduc T8 allditionito ixcrédzed cat egory

of "low acid food products” as defined in 21 CF. R~ 114.3(d) (foods
havi ng a Eregy agd eguipmentexpendiBiyes, highjtempgspiuraproesssing censesulide whasis t hat

I id d iy b i | by | al wth,. t.hereb
creat i ng SHETHS 8L MR Ol hnsBta L PR &fh b POTScE JTisRs AR Co f or
t he consunibedehraBRMiGRM or BherbSMCARE: is TRILRE! Fifule groﬁﬁ&q%sfaiéﬁbl%\éﬁd' present

danger of mcrobial growh in low acid foods, 1n particular, contam nation
by O ost r iidiheraftmtdi$darded) rashkingdnd wasthush myterikla and éabwiro pedondimglpibe met hods
of preservation applicable to |low acid foqds. Many, |ow acid products are
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manufacturer, by law, for an incubation period before releasing the product to the

consumer. The finished product mmst be held in incubation for a minimum of
approximately ten days before shipping, in order to verify that the sterilization process
was adequate.

[0007] As an alternative to thermal sterilization, shelf stability can be achieved
in some types of low acid products by control of the nature and amount of the various
components which make up the substance of the food product. Preservatives may be
added to the product, or bacterial growth may be controlled by limitations on the water
activity (ay) of the product's composition. However, these preservation methods have
drawbacks which limit their practical applicability m large scale production and
distribution situations. For example, foods containing large quantities of preservatives
are disfavored by consumers, and enhanced shelf stability through control of water
activity is feasible in only a narrow range of product types, because of the limitations

placed on the composition of the product itself.



bacterial contam nants. Commonly used food nmanufacturing_procedures, such
as aseptic and retort processing, incorporate these hi Qﬁ%ﬂ“bFF%Qﬁﬁnants.
[ 0005] While effectively enhancing food safety, food sterilization through
t hermal processes has sone inherent drawbacks, Both aseptic processing and
retort pr¥C&¥ME require heating the finished productPFE“ﬁF 384
tenperatures (around 121C 148C or 250F-300F) to acconplish sterilization.
In addition to increased energy and equi pnent expenditures, high
tenperature processing can result in what is referred to as "burn on,"

| i nescal e, fouli of th roduct,, where a co rci,al |y . unaccept abl e
burned or [8 cookeﬁqpﬁgﬁséq%ggﬁtﬁlﬂgefiéﬁqw eet BPARle barts Elrféagi?]étﬂ e and
i s theref ' hg&% l.§d Dy 3 Fﬁ\@,’% ag&%@ ' .
Accor di ngﬁ%‘?\sttgﬁéf%ro lt,liCtt[:ll tl%bg’ﬁ prlg Ita ?T‘?lt%y o] %liﬁl?hérrtgﬁ%&y l’J:‘)éI: ng
process i sotbdiedasfedt ofcattftly rdelicteéddenald of pH, mesistatd (wasdraciivitweg), bhabd

products nust be retained by the manufacturer, by law, for an incubation
peri od befsalite(enaiisifier ppsphaiepanhiiain thenprocess ¢heess compraitipn, Wi ds pr oduct

must be held in incubpatian f.or mni.pum of approxinat.el y. ten bef ore
shi ppi ng, geﬂergﬁ @‘f‘ce?%%\}%&fl? é‘&tdhi{mﬁﬁé%gﬁlgy PQ@B‘? SPPIEP%%%% tﬁ?/\gggégequat e.
[0007] As fghd ﬁfe’s&'ir@l%ﬂ ¥R WAl khGw i Bhd 8b&hdnteiPinl AP artS B!, ITanhidD i/l Fbyg can be
achieved in sSonme types of low acid products by control of the nature and
anount of Arbtect;aol.d@sno.dopp 62€48 & (Tahy 986)1thecontenisof whidlstraincerpofatedhe f ood

product. Preservatives may be added to the product, or bacterial growth
may be comEre PLEETefPNLe.nit ati ons on the water activity (aw) of the

product's ositi ] i awbacks
i ch 11 00 her  pris PP Ehmatbl RS SaBUR BENGel B o
di stri but ibastefaltstdilit9df a gheh copotitien, depatingcenthaispéoific levelgof enchnibd ti es of

preservatives are disfavored by consuners, and enhanced shelf stability

t hrough cdeunpetamdtensdthowdlesio of pHi soisgure, eailsifier phosphatss, andiaClaweseahge of
product t s, because @f the limtatiqns aced on the co sition of the
P oduct | HRaRFoDDINESR cHpwHIG: besais estisuBoRastng b begsiobhgE :hE008) | n
t he case i aﬂ%%& gégi %gﬁ ; r bibdy 1S
nost oft e%ﬁfat@ﬁiﬁe%ggb‘t&ﬁ&g usisﬂlééf:tﬂlﬂ at Ci S Egﬁm%?gﬁsﬁ&f%g %?{ﬂe:g@&ﬁg{rr%l e

t echnol ogynddels have created a paradigm of the specific component levels. Therefore,

production-scale hurdle manufacture is limited to a narrow range of permutations of
each of the parameters, and is limited to a relatively low level of moisture in the
‘product (58% moistore by weight, or less), in order to ensure proper preservation of
the resultant food product. -

[0010] In conirast to low acid foods, including pasteurized process cheeses,
"acidified" foods, as defined in 21 C.F.R. § 113.4(a), do not require application of any
of the preservation techniques discussed above. Because such products are less
susceptible to microbial spoilage by virtue of their acidic pH, they can be formulated
for taste, texture, and cost advantage without regard to the effects of high heat
' steri]izétion or parameters of moisture or other "hurdles."

-[0011] Significantly, an acidified cheese-type product could be formulated
without regard to the moisture parameter required by lt_he hurdle processing of
pastenrized process cheese. Thus, the overall moisture content of the cheese-type

product could be drastically increased, thereby conferring a significant economic

3.



conbi ned effect of carefully restricted | evels of pH, moisture (water
activity a w, and salts (enulsifier phosphates and Na&®PecAmPAe2i%0cess
cheese conposition, which is generally accepted in this field. Hurdle
technology and its applications in the area of food preservation are well
known and WOOMMe2ed in the art, e.g., Tanaka, J. Food PSTES8¥H384 yol . 49
no. 7, pp. 526-531 (July 1986), the contents of which are incorporated
herei n by reference. [0009] The hurdl e technol ogy food preservati on nodel
predicts the level of bacterial stability of a given conposition

dependi ng gn the speC|f|c | evel s each the raneters | rdl es")
of B moPStanaEe WEhn i i xS e reBES e epstr DRaFompanephant

corrp03|t| t ns from
any of t éegsgrligsc%%bwaggg?gﬁn@%ers caﬁjtfllge u%“%f g%"l\ét Eiy Sy er%c} giﬁ}é e hurdle
predi cti vaddiieagrsedbaimom tiesingdledbridkdai ptadieterheroaldetiobi mmt

| evel s. Therefore, production-scale hurdle manufacture is limted to a

narrow r amgse dlexihilit toapiodnes 8t loswe tsalifandics lowen dalt eheese-tvpel Iredudtti t ed t o

| | | d 580 0 h
o Tos) . Spifstpttinci Gecon uaosi. r b BbRGA Sarb g PR b coo”
product . kA@bH1 sabﬂﬁ@ﬂ@tc'bﬁﬁae o OB Shidty SXAHS chded Ifigdqpast euri zed

process cheeses, acid foods, as defl ned in 21 °C.F.R 113.4(a), do
not requi l[mlaﬂ)pl i ca(ﬂmnsaqﬁnﬂgnjaecanﬁe bﬁehqosﬁem vegulatory, anﬂrmmnémctutum:ussed
above. Because such products are | ess susceptible to mcrobial oi | age by

vi rtue of adyastagegef ]éigbaﬁlﬂlor W@QWOBQP’FW{%‘@HEUPBP tfeaggg:np@% Ture, and

oo o SRS Pt 51 ALt Fels PP A BaL B RuA = on
aci di fi edpfireasreéstRanvatiied uﬁﬁ%hﬂdhﬁeé]ﬁbmﬁy&&&ﬁﬂbdpa&ﬂaﬂhﬂy &ganbief 0 the
y t

noi sture paraneter required b e hurdl e processing of pasteurized

process ¢ Sedsm acltlified imitatian/eheasd compiosition svavdhbasiet the benettie of bring safey pe
product c d be dr astical | creased, thereb I signi ficant
economi ¢ ! S@Bﬁ%‘*‘i@ %‘WW %1%’8‘2“‘?1 6@@& ﬁﬁci}%e upon

the manuf %hﬂ&&[on Mné@&mra‘%ﬁl@ @Iish&fﬁ% %e%%ki%e W?i"&%crsaf ety' ess

expensi ve Wwat er or nol sture conponent mal nt ai'ni ng In
pathogens. In addition, processing costs wou]d be less for an acidified imitation

"

cheese composition, as no sterilization would be required, nor would adherence to the
hurdle predictive models, thereby reducing utility costs and increasing productivity by
eliminating fouling and spoilage resulting from errorsr in manufacturing.

[0013] In the past, attempts have beer made to develop an acidified cheese-type
product which could occupy the same market niche as pasteurized process cheese.
‘However, these products fail to adequately minsic the flavor, texture, and consistency
of conventional pasteurized process cheeses. Significantly, unlike the savory, cheesy
flavors characteristic of conventional pasteurized process cheese, the acidified
cheese-type products of the prior art have been characterized by unpleasant, sharp, tart
sour of acidic flavors. As a resuit, these products have been comumercially
unacceptable without the addition of flavor-imparting substances, such as tomatoes,

onions, peppers, and smoke flavors, to mask the unacceptable tastes.
[0014] U.S. Patent No. 4,143,175 to Whelan et al. ("Whelan '175") discloses a

cheese food product for use in a shelf stable pizza sauce with a moisture of up to 70%,

4-



addition, freedomfromthe hurdl e processing paraneters uld al |l ow
manuf acturers nore flexibility to produce the |ower sa?g%&ﬁ@?’g?rgmr f at
cheese-type products containing non-traditional emulsifiers, for which
there is a growi ng market demand, w thout sacrificing consideration of the
safety of 3@1’9@&e-type product. [0012] Consequent|y, HIEHIXE®Yr t he
safety, regulatory, and manufacturing advantages of high acid or
"acidified" food products, an im-tation cheese conposition whichretains
the flavor, texture and consi stencyproperties of conventional pasteurized

process cheese nuf agt ur si ng .hur tec | @ uld hbe particularly
desirabl e? pﬁéﬁ%ﬁ?%ﬁaﬁgi% peiy q000F g.h%@ﬁgég%‘? E%ﬁ%%gﬁqeﬁ%n'?gﬁﬂ%&q‘fgve t he
benef it oy i B shihfs G ' gH'H) FRANPROGRDS! SheRgses
preser vedfv%y E?é e t%aé]ﬁlkgﬁgrgeya@knéﬁéigé %glt‘oed;&ie?i gat?on lt}i%lclause the acidic pH
i s suffi cicomtent than eeqiresentidventtont. h of microbial pathogens. In addition,
processing costs would be less for an acidified imtation cheese

conposi ti 8#015ds no UlSeFpientNe 40Pt t@ Riehardwnm (‘Righagdsen W8 LDliscleees ence to
th hur dl_g. di ctd | th Jo] i b L . .
nor easi nd TPRB RN ORERCRen PRGERME PRI A ey S BRAEND  g 1 om

errors inaneauyaaier dfabid.| Abwivet, Richrdoas £98 12l#sE18RdsSard) dviRathe BhadRéle to
develop an acidified cheese-type product which could occupy the sane

mar ket ni phalvgbwith stadstniead dnly about 36 % hesmotein-ofubeut §%tand detyreaddF s f ai |
t o adequat el im.c_the_ flayor, texture, and consi,stenc 0 onventi onal
past eur i zéﬂdéﬁ%c@@l‘@ﬁg&e&sw@ﬁk@ ¢ PESSARY [pveniion; &ES EWS (éﬂ@%ﬁv@\’z sy
flavors c | Sk f § Q1 ri d t he
ot di 11 ed DRe st PR cof R AARR AR O-HLaRERRRT B tAaRE ot 17 1y
unpl easanfow&hasimufadtatihg costOblised bn s wkecoffd ligh hivistd® cdnions Hlohg Witlese

products have been commercially unacceptable w thout the addition of
flavor i miewerpgieingaaienices, such as tomatoes, onions, peppers, and snoke

o whel ant BB ( UonBRERET 2GS 2 8 Rett d ot aiE B 0e R e or Lse
in a shel fcoﬁ%éﬁﬁ@nﬂi@ﬁi@h%hb??s BN tPmAR chebdeRafides URd bienilh Yompssifisme mber
2005 WO 03/ 000062 PCT1US02120384 a pH of less than 4.6 and between about

57% and 6BEenatithrthe addebwater, The ®tgdrmoisimre comentds belowi $H¥h fand s prpiemmr e

expensive to produce due to the high natural cheese content than the
present i G9@ARY isdigh. This does not offer the savings in manutacturing costs by using a

higher moisture content and a lower protein content. The high protein content also
may create a need for a higher amount of an acidulent 111 order to lower the pH, which
would cause a sour acidic taste, similar to the known prior art.

[0017] U.S. Patent No. 4,684,533 to Kratochvil ("Kratochvil '533") discloses an
imitation cheese product having a protein content of at least 1.5%, but with a pH not
below 4.6.

[0018] U.S. Patent No. 5,009,867 to Kratochvil ("Kratochvil ‘867") discloses
cheese-type products with high natural cheese contents.

[0019] | U.S. Patent No. 4,608,265 to Zwiercan et al. (“Zwiercan “265")and U.S.
Patent No. 4,937,091 to Zallie et al. ("Zallie '091") both disclose an imitation cheese,
wherein up to 100% of the caseinate is replaced with starch. This results in a high
starch, low protein imitation cheese. However, a high starch imitation cheese product

of this type would likely have poor taste and textural characteristics. Additionally, in

_5-



[0015] U S. Patent No. 4,089,981 to R chardson ("Ri chardson' 981 "

discloses a fibrous sinulated food product, wherein thé3HeceabpegldSt han
4.6 and is generated with a |low volune of acid. However, Richardson " 981
di scloses an imtati on cheese product with noisture of onIy about 56% and
protein of about 0% and, 85% cel lulose fiber. Unlike the
present int8 ?ﬁltj ?ﬁ hg Hieée’{ B‘éengcf“ é‘r%‘%"&é&s Helu ﬁﬁ VP R P{PAHG fEE%% H%d{é
consi stenctycf@ebwfedshbtbstablhmé@eectm isthghaddi bwomésturachnéant.ages of Iovver

manuf act urfpgi) cost s Basede mee psheail a Aedl ghthér%o%t Ha&trg%tﬁnscmée@ng with
a |ower protein content Pat ent 4 to Kasik et at

(" Kasi k' 259?“)90?1?%‘6158@@% “ﬁ’{i rgyfacbmd@te%ﬂweae \H}’flué’ﬁg \/(HF’B‘P“ FheeseiBR¥ESt 0 make
cheese saucgsararichlls |gratécaandcmmtdsd tnhifatksn cheBsesnandi initativh ehaxdd edhestiatvaiich t he

total ol ShHE&.c00 Ak |SabE] QM S30A0E, LRSGRROLELD 508 Ekohnthdlh. Thi <

does not offer the savings I'n nanufactu usi n

noi st ure cRAteRTRED Bfpgess q‘@ﬁﬁéryebrbét"klé@ﬁ%iﬁ@?'é‘ﬁtp“ '?FPé’SFﬁ“b‘H "B?rﬁtiﬁlgﬁ’"‘@bﬁ'i‘tjent al so
may cr eat dess gxpadivé @ preddde.gher anount of an acidulent in order to | ower the
pH, which would cause a sour acidic taste, simlar to the known prior art.
[0017] U.S. PatentNo. 4,684,533 to Kratochvil. ("Kratochvil'533 ")

di scl oses @#21}i mi t ati on OPREFSYMEANRT OhaVWiEIHVENIHGNei n cont ent of at | east

1.5% but Wﬁ?} a pH mttnvéﬁ%rp\é’ gh ﬁnlta[l&oét%]sse co?‘npogﬂmgr?e&nt&ﬂn 570%9193 8cﬁ7 to

Krat ochvi | rat ochvi | 7") discloses cheese-ty products w'th high
nat ur al ck?éé’é’l?”%’ﬁrﬂ‘ém‘%'"t ‘[*‘Bb@feslﬁ g gbdtectpiesition th’Q %Breﬁ‘@r PR & dnet al .

(" ZV\Al er camyd:%dﬂfom actdbbsSderivBipt@idondit in oh, Didint0S3 than aBadt 6% bgtweht of the f
"Z 0 " i 00%
( allie C%Engogltlonoglﬁ g“e% dé é%%Hr?dg \Jhg}ehlat%%_%nee%g'%g ?P% |5Wurgll aﬂlﬂmgloth% 0

t he casei na 1S ¥t ace hi's esu rch, |ow
protei n i rAcMEPsiivA- b@ﬁeesféc'em\fmevch that fficgh be allpash OFWftSél?qdo?Ptcﬁ’r'i'é%’g%d ®r oduct

of this typeedViih greterise leihbbAMEntHAO fnolshid MaypiRdorb &kt oA lan DR fseht lesét CS.
Addi ti onal 23 Decenber 2005 contrast to the present

i nventi on, E!Oy/ bya"f)eb%'g?f-la'? FRPOSHo, type of product relies on hurdle
t echnol ogy for shel fln g fiesbspectyof th assantdveitios, thﬂrgh rs@fided an frojiationodhsesgr e
content. [&%Qg,t,ogqg,e,g@#@ntly there remains a need in the food industry for

an acidified
a) moisture in an amount that is at least 60% by weight of the compaosition,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,
c) a hydrocolloid,
d) a cheese-derived component in an 'amount less than about 15% by
weight of the composition, and

e) cheese fiavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of

sliced, cut, shredded or grated.

_ In a second aspect of the present invention, there is provided an imitation

cheese composition comprising: '

a) moisture in an amount that is at least 70% by weight of the composition,

b) an acidulent in an amount that causes a pH of the compesition to be not

greater than 4.6,

c) a hydrocolloid, and

d) cheese flavoring, wherein the cheese flavoring is natural or artificial, the

composition being sufficienily firm such that it can be at least one of sliced,
cut, shredded or grated.

fn a third aspect of the present invention, there is provided an imitation
cheese composition comprising:

a) moisture,



conposition useful in the manufacture of imtation cheese, -includin
imtation cheese |oaves, |ogs and balls, grated and shr28dRRsambaf 205 on
cheeses, and inmtation cheese wheel s, whi ch possesses a flavor, texture,
and consi stency as good as or superior to conventi onal pasteurlzed process

cheese, yet, by virtue of its acidic s re tant to mcro | growth
‘and | ess expensive t’blo?gbq’%‘:ﬂﬁfé‘g’f‘ ap@w%mmoﬁp ‘ngW‘?“té E"e NTI ON

[ 00221 Thehe eomentitiaon i s an imtation cheese conposition containing

nmoi sture, an acidul engné&l@a amount that causes a pH of the conposition to
be not greater than 4.6, a ydrocollord , _a cheese-derived conponent in an
amount | ess than abdiit 2 Eerapegeries EREPOBEN RS AR 8P feBHNENANUIIRGe s e

f | avor i ng,byweigheifthetdeanpodit@asandf | avoring is natural or artificial, the
conposi tion being sy Iﬁf br%egélﬁetv firmsuch that it can be at | east one of

sliced, cut, shredde rg' In a preferred enbodi nent, the noisture

may be pr e thﬁcwoaﬁ@m!ﬂﬁs atfr?aturabéltyapt abash 4P N tg@geus - B\A)b?téﬁtc P aphof
conposi ti gRt gredterandri 46t aspect of the present |nvent| on, there is provided

an imtation cheese Si t| risin ture. nount t hat
is at |east 60% by Wei gw%o?smﬁ °fq§%§%§?'tt "g"r?"&)nb :: en'sapcmv U arI?t 'matﬁt'oﬁn amount
t hat causebeegsegpinpdsitioheoramisipesi ti on to be not greater than 4.6, c) a

hydrocol loid, d) aaqhee@ered%hye&rr@%ngrteatsobzrbyaart@mmc §§t|6nhan about
15% by weight of th jn t he

orin

cheese f1avoring. i s Thafuraiiegy g e Aitcee STRET it dem URbLETeIG o
suf fi ci entthecofrippsiticisobh thhict pH ¢f ticeaoripesititn id etasteatmthamﬂ 6%sl i ced, cut,
shredded or grated. 05n g%de&gwag@pect of the present i nvention, there is
provided an imtation eese conposition conprising: a) noisture in an
amount that is at Ié’és?he?ﬁﬁ’/ﬁ%w“ﬂe‘i"@ﬁ?'“ﬁ‘ﬁCt‘?%eé'%‘f?ﬁ@ﬂstst‘ﬁt&ﬁ' or gifificigthgci dul ent
in an anpoudihpdshiah beiag serficientp Findfuch lreit & 0AMBS bt ibaN ofiedofl3Rcaaptut, redadddsr t han
4.6, c) agpéf drocolloid, and d) cheese flavoring, wherein the cheese

flavorlng hatura for artificial, the
In a fifth aspect of the present invention, there is provided an imitation cheese

composition comprising:

a} moisture,

b} an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

¢} a hydrocolloid,

d) a cheese-derived componentin an amount less than about 15% by
weight of the composition,

&) cheese flavoring, wherein the cheese flavoring is natural or artificial, and

fy cellulose in an amount less than about 10%,

the composition being sufficiently firm such that it can be at least one of
sliced, cut, shredded or grated.

In a sixth aspect of the present invention, there is provided an imitation
cheese composition comprising:

a) a combination of moisture and whey in an amount that is at least 60% by
weight ef the composition,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6, '

c) a hydrocolloid,

d} a cheese-derived component in an amount less than about 15% by
weight of the composition, and

' e) cheese flavoring, wherein the cheese flavoring is natural or artificial, the

composition being sufficiently firm such that it can be at least one of sliced, cut, shredded or

grated.
6a



conposition being sufficiently firmsuch that it can be at |east one of
sliced, cut, shredded or grated. In a third aspect of tRd9seBbHEnZ00S

i nvention, there is provided an imtation cheese.conposition conprising:
a) noisture, 6 23 Decenber 2005 b) a hydrocolloid in an anmount of about

0.01% to about 40% L ght_of the conpositipn, . c) .an ldulent . .d) a
cheese-derived conpgﬁgngv%ﬁm %Sﬁ?déjﬁgﬁrﬂr%fﬂ 'ﬂvoenﬁ%'r g]e% %ng%%%? ot”%’)y wei ght
of the confserdring ahimitating chyese hemernsition. aoid Methgd coiheris®ion t he conposition has a
fracturability of ab@edarilg @ MripBsi®OESmptisiBg MhaMiured In Gnadifbudt BHakf thdnot
greater th%)n 4 §/ In 'aht].c—ﬂﬂHTrth aspect ﬁf t'h@ resent jnvention Fhere S
provi ded afroHri%apy ¥R Ss°8m8?ﬁ%198’s‘i‘ Yo %‘ﬁﬁr‘i P BBPLIF L A" an
anmount: t haamadust lessethan GO 159 hyoveight ofidhe tdneposiiorp@sd thieess flaviyjngawheaein thel ent i n

a total tidead-aaiiBg AR oRdtidcaPSnd han 1. 5% by wei ght of the conposition
such that a pH of the caonposition is not greater than 4.6% c) a

hydrocol | oi d, and d)29Hurgstae Faappsitiehig 2 Pefigeadagidese flavoring is
natural or artifici abherdihthe reuitipg Totpasitiobas Bgfficdentlf e ewdhl tyatfii cam lsusath t hat

it can be stBr%%tsﬁc%‘%upghréédef}%Figrat%h't1 shredded or grated. In a fifth
aspect of the present’ invention,“there is provided an inmtation cheese

conposi ti on conpri silAG" egpthaspedt gf e prsertinvgeiicduihersts previded amsiied fehat
causes a [itredsinglie: reiompiasstdbiigdf bPintietiohheesd! B8 Rtholl Bpriding theGleps of:
hydrocol loid, d) a < esr%gén%grai c\é?n%ogt?orrqpc%ﬂ”l%ﬂéing} rrr]wis ﬂreaqu%H rellgnolun Sgsrea er}%]anabom
15% by
about 60% by weight of the composition, a hydrocolloid in an amount of about 0.01% by
weight to about 40% by weight of the composition, a cheese-derived component in an amount
of no more than about 15% by weight of the composition, a protein in an amount of no more
than about 1% by weight of the composition, and a cheese flavoring; and
b) acidifying the composition to a pH of not greater than 4.6, such that the
imitation cheese has increased microbial stability and wherein the resulting composition is
sufficiently firm such that it can be at least one of sliced, cut, shredded or grated.
[0023] Disclosed is the moisture is present in an amount that is greater than 70% by
weight of the composition. Also disclosed is the pH is about 2 to about 4.5, and/or protein is
present in an amount less than 1% by weight of the composition.
[0024] The acidulent is preferably present in a total titrateable amount of less than
1.5%, and is more preferably present in a total titrateable amount of less than. 5%.
Also, the acidulent is preferably selected from the group consisting of cultured dextrose,
glucono-6-lactone, phosphoric acid and lactic acid. |
[0025] The hydrocolloid is preferably present in an amount of at least 0.01% by

weight of the composition. The hydrocolloid is preferably selected from the group

6b



wei ght of the conposition, e) cheese flavoring, wherein the cheese
flavoring is natural or artificial, and f) cellul ose i23dpe@manidess

t han about 10% the conposition bei ng sufficiently firmsuch that it can be
at | east one of sliced, cut shredded or grat ed In a sixth aspect of the
present i n\éentdnorg t her.e &S DI [} s a ol thee%e conqu tion
compri si ng &g % 84 AT 2 Bﬁgﬁ?BF%t%é a%a %\H@ TURE AR HBLAECPHEY i s at

| east 60%¥pthamainght of the conposition, b) an acidulent in an anpunt that

causes a F{bbz@i the CIMAKILLPB ot Reth® BPbreflrR§ bR imilali@crie® combosition, is
hydr ocol | oi se-derived conponent In an anount |ess than about

15% by r&‘meg&a?tnﬁ'é‘?eéd??p@&“ﬂgﬁ?psand e) cheese flavoring, wherein the
cheese fl avori myepasngatompdsition camprising ancidtyre frhan arcampgsatet than beduh §0%

suffici enttﬁyXNefldh'E Hﬁtﬁéjgdﬁw;}ogffdn btrl‘gtﬁ'g&ligﬁ’ eﬁ&hele&atﬁetnvéd% tpﬁdenﬂn ah&hho ]yﬁth%]e or esent

shr edded or grat ed I'n seven aspect o

i nvent i on, h§mahast |1§%6)ryd&’ﬁ'ﬁd‘édf g’er@meﬂt"’f”oﬁnd Brl‘eéﬁeaf"f“’ﬁfj“%r’f"hiefﬁ’”t HEiBREEheese
conposi ti d@yormglusimamélhomum‘wnu &blﬂ@lngphempoamrﬁoGwﬂlﬁabtgremerdwtB si ng

noi sture. i t | osi tion,
o hydr ocol 157 A2 G Blod i 3hneidinp i SR OB} G Bt oy ERERDE
15% by wei Yhehrefidedisedi@isiposi tion, and cheese flavoring, wherein the cheese
flavoring is natural or artifici aI and acidi fying the conposition to a pH

of mot SUSBHS] RHRyeue RN OE TR ARREB DN 5T oot
I n an ei ghote8aspect lphat hEerpﬁBs{ﬁnetedi hsieat shetf, stdblee mighi scigriairdtide cchaeseet hod
for incr %ﬁﬁ%.&%ﬂgq ﬁé%? teﬁﬁr%bérld' Lohsi@ en%sn‘nfgr té‘tthé% fctnggl%ﬁr kidMi et hod

conprising the steps dpear ng a co I'ng noisture in
an anount ijt@%egrcheqqgmcan be made by combining moisfure in an amount that is at least 60% by

weight of the composition, a hydrocolloid, a cheese-derived component in an amount less

than about 15% by weight of the composition, cheese flavoring that is either natural or
artificial, and an acidulent in an amount such that a pH of the composition is not greater than
4.6. Preferably, the imitation cheese has a protein content of less than 1% by weight. The
imitation cheese composition can be used to manufacture cheese loaves, slices and similar
products that are sufficiently firm such that they can be sliced, cut, shredded andfor grated.
Preferably, the acidulent is in a total titrateable amount of less than 1.5% by weight of the
composition.

[0629] The imitation cheese composition has several important advantages over the
prior art. Its pH of 4.6 or less (high acid) inhibits undesirable bacterial growth alIoWing for a
long shelf life with no refrigeration necessary without the need for thermal sterilization or

adherence to hurdle predictive models.



about 60% by wei ght of the conposition, a hydrocolloid in an amunt of
about 0.01% by weight to about 40% by wei ght of the corpéicembsr 2095
cheese-derived conponent in an anount of no nore than about 15% by wei ght
of the conposition, a protein in an anmobunt of no nore than about 1 % by
wei ght of ng’ﬁ’ém@%’ﬂﬁosition, and a cheese flavoring; and BFCTASIHI%3 ng t he
conposition to a pH of not greater than 4.6, such that the imtation
cheese has increased mcrobial stability and wherein the resulting
conposition is sufficiently firmsuch that it can be at |east one of

sliced, c hr edded or ated. [0023 I scl osed is.the .mistuyre is

o csont | 400 apurfe® nieclt e dod SAnut SORG ey bcn, ctse

conposi ti @BmpAlifith, 3 B9 dowSrohitee BihdidisaReddd 1 dr8p AROMY 1¢H4 B oradd/ OF
protein is present in an“anount |ess than 1% by wel ght™ of the conposition.
[ 0024] Thdhadiw atid volunse greatbsea bditey tastipsimnitation chedsetvathont theainpddasantanount of
| ess t han .1.% and is npre preferably present in a total titrateable

amount of SRABs tathQUT 5, acMfi¢ Jaste rbameictzeb By the Ryt BIOTH FORBPEEPRY from

t he group kST G dextrose, glucono-6-1actone, phosphoric
acid and Icgc %ﬁ%%@gh%ﬁ@yﬁg hydrocol loid is preferably present in an
anmount  of [@UBIFeaSt Sin &kl %projeins\eirg héxpRhsive ecaipRpitd | 6N .imithgol yéheasol 1 oid i's
preferably selected fromthe group 6b 23 Decenber 2005 consisting of agar,
al gi nat e, coappdensnthe, loyer amount pgefain tragslates dato sedused manufactupingtdostsand

xant han g 0026] Al so djsclosed i t hod .for pr rppg.an Lmtation
Sheese coNAuTRBiNE dost 355 hitacatteabine el atirdhte ofRE ot BF 18l
preparing g@@ﬁ é}fg)%; bk By all RliomEBak of mdran about
60% by \A&H%e%h? 0 Jt)%jﬁ\{é&?:]’olﬁrpos dtsiﬁiginé%ba by&%@olﬁg?‘%%&gﬂe%se-deri ved
conponent compaditientplow pHess than about 15% by wei ght of the conposition,

and cheese flavoring, wherein the cheese flavoring_is natural or
artificial03hd acikherimitigion cheass spwppiitions efghe inyentien pessesy 2ameethy han 4. 6,

| oat - Sivangsehd ey A TRGRb ek Rulbth iy il bt 8t il bt °°" °°
DESCR PTI @\nfof Betc/ R38R BMBRD MENTSA] 9 28kpbdisibiact eemvesliisgeper ed t hat

a shelf stable, "high acid imtation cheese conposition having a flavor,
t ext ur e aheferondited snaytogixhitiita mebingthehaviér sitndlapta that ¢frmatural cheesc.

[0033] The term "microbial stability,” as used herein, means that the product
described does not support vegetative cell growth or spore germination to unacceptable
levels.

[0034]. The term "shelf stable," as used herein, means a product which can be

distributed and merchandized at 21°C (room temperature) with substantially little
adverse affect on the microbial stability of the product.

[0035] The pH of the finished imitation cheese composition is not greater than
4.6, with a more preferred pH of about 2 to about 4.5, and a most preferred pH of
about 3.2 to about 4.4. The pH is measured upon completion of the finished
compoéition, either prior to final solidification of the composition, or after
solidification, by any suitable means known in the art. _

[0036] In this application, “imitation cheese” means imitation cheese and also
cheese-type product. The imitation cheese composition of the invention is similar in

texture and consistency to conventional pasteurized process cheeses. More precisely,

8-



pasturized cheeses can be nmade by conbi ning noisture in an anount that is
at | east 60% by weight of the composition, a hydrocol | cd3degember 2005
cheese-derived conponent in an anount |ess than about 15% by wei ght of the
conposition, cheese flavoring that is either natural or artificial, and an
aci dul ent WQ 40%¢%unt such that a pH of the conpositi oPGTSAHI®Yr eat er
than 4.6. Preferably, the imtation cheese has a protein content of |ess
than 1% by weight. The imtation cheese conposition can be used to

manuf act ure cheese | oaves, slices and simlar products that are

sufficient]y, firmsuch that they c be sliced, cut, shredded or
orated - RIS cORpO LT e BVRRGOR SR PR CRABHE B of | ess
than 1.5% E_Aé@ﬁ']%-h- f L 14 h K§ ' e
corrpositiottr%é/ as seve é)fftﬂlgbrer(i)oor# ant gét/ggpa{gsg&g\%gémﬁi%m%%ﬁ%%gﬁ%ﬁts pH of
4.6 or | esletrhingdd b¢itextuten Prdfilt SanaheBs cormfukbrdbeg tz Meiurd Mevhiblegies®i ng f or
a long shelf |life with no refrige ration necessary w thout the need for

t her mal  stEriXTZanabEen availabledron Stabledlisra Bystemys, Searsdale Navperks USA. 23

amount of IPPHCHOR A I SRR Parit oS of o8 SN b inl 28, 7,

vol ume of M%ﬂﬂl@stﬁﬁ,%l%mﬂtﬂé&ﬂmﬁ&ﬁi&ﬁhh@eéﬁ@cﬁfa B Df abd1€.9 QWTRE! d
vol une creates a better tasting imtation cheese w thout the unpleasant,

shar p, t artextusoprofide analtysili to ¢obktsinghe imcaratilityzdata by theheompasitiorsnaivihe
conpositiqQns contajnin hi gh vol une of acid. [0031] Since proteins are
expensi ve BHHHOREAR be @ﬁrgpip\lqng?bﬁwé@ow&%hiae%? E?SHEW ¢-8anount
protein tr BRSHI edyce : r . ) ' costs
are furt hm%&\g'e "giy?gg'r?ea' %%ﬂ o8 Hg’%%%?ﬁ%%, Nﬁwgnﬁ@%%ﬁ&gcheese

conposi t i d994)rdstecaheans of whiclt aidiachpotasd Bdre@rgefergicevent i on effect of the
conposition's low pH [0032] The imtation cheese conpositions of the

“invention [B¥¥Hess aMoisturetis pregent iimnthe inntatiomrhaese comaponiiam Inadqreferiedh a

heeatd COTIRTEE e R N

formul at egyrap ﬁ?‘ﬁl iR o 1§Pf%éﬁf% al %@ﬁﬁ@ﬁqﬁe@ﬂtﬁ{aﬁ&ﬁlﬁﬁbf ghoupat ur al
he I al stabi

cheese. [0033 term™"mcflo Ity,"  as used hereln, neans that
t he produdi5% by weight to about 90% by weight, and it is more preferably in the range of about

70% to about 80% by weight of the composition. In a most preferred embodiment,
moisture may be present in an amount of about 75% by weight of the composition.
‘The moisture may be present as added moisture to the éomposition, or as a component
of another ingredient (e.g., diluted acidulent, whey). The moisture also can be
combined with whey, or consist entirely of whey.

{0038] Hydrocolloids for use in the imitation cheese composition of the present
invention include any hydrocolloid or other food grade thickeners, any or all of which
will hereinafter be referred to as “hydrocolloids.” Hydrocolloids include a food grade
hydrocolloid or mixture thereof known in the art capable of forming a gel-like,
supporﬁve matrix. Suitable hydrocbﬂoids include, but are not limited to, food grade
gums, such as guar gum, pectin, locust bean gum, xanthan gum, ghatti gum, and
mixtures of such gums. Other useful hydrocolloids include gelatin,
carboxymethylceliulose (CMC), tragacanth and plant-derived hydrocolloids, such as
agar, alginate, carrageenan (kappa, iota, agc{ lampda), and mixtures thereof, Preferred

Sooae .
]
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descri bed does not support vegetative cell growmh or spore germnation to
unacceptabl e levels. [0034] The term "shel f stable," ag3JdEgnherddd® neans
a product which can be distributed and nmerchandi zed at 21C (room
tenperature) with substantially little adverse affect on the m crobial
stability WO ®AWE oduct. [0035] The pH of the fini shed BGHUS#398H cheese
conposition is not greater than 4.6, with a nore preferred pH of about 2
to about 4.5, and a nost preferred pH of about 3.2 to about 4.4. The pHis
measur ed upon conpl etion of the finished conposition, either prior to

final solidificatipn qf .the co sition, .or after solidification, by an
Lt ho o resiniindid AG SRTBR, B GTecR Tamitan gy Shis Hugh looustiban, | on
h n H . H . . t t
Checse coralt, cafbdhgikRICNARSE (NG Aot AREAR (LD (B hmbdd) el L 81 OF

t 0 conventiixtades pisiichLCellddsqureeslosedatwdhydideotoids ke SME can Be WddDecenber
2005 WD 03/000062 PCT/ US02120384 the inmitation cheese conpositions of the
i nvent i on asahydepcollgidhewevendf veeddn significantmventiiosethe resultingnemposifionf t he

.conposi tiaon 21C i s fr.om abo 4.9 N t,0.abpu -8.N, as .- determ ned by
Cexture. prdy Phoskilhoshiled Bt tastng, DobrBRel el o1 ogi “es@ TA X721
anal yzer, mea9] abl ejd e ShEddipMhe! lIalRE & anvsiik SEF) @ abbBII 0% bRthe USA. |
is preferred that the conpositions have a fracturability of about 5.9 N to

about 7.9 compositipnway beiedledade dlbdpreserve afcreblukise inreashathe amount of

fracturabil.it of .ahout 6.9, N. The texture ofile analysis to obtain the
fracturabi‘i‘?‘@é’ bgrdn CW%WBO%Q?%%V%@{OIWW? T&n be carried

out routi as i I Qb r.d [ ...Bour ne,
W C o FodOH e o BB Yl el éfocid i BOCIBRa G e hAREL i igarion s
1994), t hecheesd! esthpositioniiat Anust SufficieRao piavdddw@rts soryyositinel Rn@able[ 0037]
Moi sture is present in the imtation cheese conposition. In a preferred

enbodi mentbodytyéhighy cat be moldedmr esessed inio gadisiopalreheese shapestsuch apigavabout 60%
oy et G o 0 HROBESL AR skoBhSP B SLE e M SRR s
oo PR 1 i oo il by’ o
capacity of the particular hydrocolloids used in a given composition. More precisely,
the hydrocolloid(s) may be present in the composition in an amount of about 0.01% by
weight to about 40% or more by weight of the composition, with a more preferred
hydrocolloid content of not more than about 10% by Weight of the composition, with
‘a most preferred hydrocolloid content of not more than 6% by weight of the
composition. In one embodiment, the composition includes a hydrocolloid in an
amount of about 0.01 % by weight to about 40% by weight of the total composition,
but no more than 10% by weight of the total hydrocolloid component is a cellulose.
[0041] The acidified imitation cheése composition described herein contains an
acidulent(s) present in an amount sufficient to maintain a pH of not greater than 4.6,
and théreby increase microbial stability of the finished product. The acidified imitation
cheese composition is microbially stable when it is simply pasteurized. Acidulents for
use in the present invention may include any food grade organic or inorga‘mic acids, or

mixtures thereof. Examples of such acidulents are malic acid, citric acid, oxalic acid,

tartartic acid, succinic acid, isocitric acid, finnaric acid, lactic acid, propionic acid,

-10-



noi sture may be present in an anount of about 75% by wei ght of the
conposition. The noisture may be present as added noi st4i'deqesmnhesg005
conposition, or as a conponent of another ingredient (e.g., diluted
aci dul ent, whey). The noisture also can be conbined with whey, or consi st
entirely OWO\M%@/%P.“@[ 0038] Hydrocolloids for use in the RYEPHY84cheese
conposition of the present invention include any hydrocolloid or other
food grade thickeners, any or all of which wll hereinafter be referred to
as "hydrocol | oids."™ Hydrocolloids include a food grade hydrocolloid or

in the art capable of formng a gel-like, supportive

m xture thereof own
matri x. Sugl'ﬂ"‘é?ﬂoééi%ﬂﬂn&%ﬁepﬁ Peid (vinggar),qad migiures teergef Rarigulaly prsferedod grade

guns, such L n n Lt gum
and m xt U AR RE MR el A ex GRS IRAORT i o fOR,
car boxynet ind laetid agidise (CMC), tragacanth and plant derived hydrocoll oids,

such as alﬁ)%frl al gi nate, carrageenan (kappa, iota, and |anbda), and
m xtures t#E#dbt .  PLbe splug of Geagidnlepbwisd in tho 0BNPWIGS! WIDGEPddEIing02/ 20384

hydr ocol | oi ds i ncl.ude, f.qr, exanpl.e n:PEGL I N, nt han gum guar gum
!)c/);:ust vealt %ﬂgﬁ;ﬁﬂ&&%@ﬁ@ﬁ#@%ﬁtﬁg@ﬁeﬁﬁé%ﬂﬁ%eeaa?@g@ahﬂ%( _p%aa
iota, and HasEy ; &H@bﬂ dulrase : ive
hydr ocol | 01:) ds I?koé CIVEZmE:Eazr?f g{elﬁ%glgg a aeﬁSdlrho{g%I j%?ﬁ?&?gkmtgﬂ\l/%?%hlg‘f%gused in
si gni fi cantcompogitiont "B, valiume rof acidnleng slomip be stffieient coydjpsisthe p¥ ahthe

undesi rabl e, bad-tasting, tough finished groduct. [0039] In some
enbodi ment @MRAsIHOP QR greatenthand fut prelerably aoti saceedauiptsl tirpeable agifosi t i on

may be in 4 ?qeveTBiefﬂ%LﬁﬁW%Xﬁeééglok%eoﬁ)grg{ogﬁggases t he amount of dietary

fiber int onposi ti on, an trve for many consuners. [0040]

I n any casi@p43ine selieigtdediritie thacht TTFK oF (A EnRkhes @BinpbEitibA §hbeldt i on
cheese conposition in an anmount sufficient to provide to the conposition a
formabl e a¥eesd abpiich By weightoantds preferpbly dase than ni% by weiighti ThalTTAlaese
shapes such | oaves,. logs, . balls, c¢hunks, or_slabs. A person of ordinary
Ski |1 i n (FEETIGAEY e paTeH P et of palinip of elogie] doctia Ao @EseRkin ng on
t he water yug ' i t I cul ar
hydr ocol | otlﬂggﬁggéeﬂé&?nﬁ a g?%eﬁ%g%g%&g#ﬂ r%&%@%i%%‘rc r{&h?gpéa e
gygr (())cgl | chal{ shonny.59% qyubadens ioff glhdal acaties adid dby iweigt airentiinddheabout

. 01% by

composition. It is preferred that the compositions contain about 0.01% to about 0.4%
of equivalents of glacial acetic acid by weight, and it is most preferred that the
compositions contain ab'out, 0.1% by weight to about 0.3% by weight of equivalents
of glacial acetic acid by weight of the composition.

[0044] ‘The acidified imitation cheese composition preferably includes a
cheese-derived component in an amount of no more than about 15% by weight of the
composition. The term "cheese-derived component” as used herein includes any type
of cheese, as defined in 21 C.F.R. § 133, the text of which is incorporated herein by
referenqe, as well as fé)od grade components obtained through the reduction,
distitlation, enzymatic (or fermentation) processing, or other chemical processing of
such cheese or cheeses.

[0045] The imitation cheese composition may also include a cheese flavoring
which imparts a characteristic savory, cheesy taste to the compositions. Suitable

cheese flavorings include all those which are known in the art, such as
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wei ght to about 40% or nore by wei ght of the conposition, with a nore
preferred hydrocolloid content of not nore than about 2%5oBespmier ¢8@5 of t he
conposition, with a nost preferred hydrocolloid content of not nore than
6% by weight of the conposition. In one enbodi nent, the conposition

i ncl udes a"RY&PYWeBi 1 oid in an amount of about 0.01 Wbbﬂ“ﬂﬂggﬁwﬁﬁo about
40% by wei ght of the total conposition, but no nore than 10% by wei ght of
the total hydrocolloid conmponent is a cellulose. [0041] The acidified

i mtation cheese conposition described herein contains an acidul ent(s)

present in an anoup fficient to ihtain _a pH of not_ greater, than 4.6,
and t her etfgﬂzme-ﬂﬂéc&@éecﬁf & ZNZHENE IO %f‘ﬁé?ﬁlﬁ PEOGHCHS, mtagqu Srifcizfne
acidified i LQR. . C Lt O] ' [ald it is
Simply pastiueryiie HASAA PRk, Minn Pt ahidhesaMhBnbiit
i ncl ude ampotdso BligbRAMzoganbdified chéted gavoringdGindlipddyzedrdaily fTaaorst dver eof .

Exanpl es of such acidulents are malic acid, citric acid, oxalic_acid,
tartartic aeileble frouk foricgampleqInternationat Flevers aad Fragranees,Menompnes Hells, ¢ aci d,

I oni id, .- nbh 5 03/ 062 PCTI USD2. /20384
RS TRIELY ¥ T MR e T T
Part i cul 2o ot R fent 6T LRSIt Rom F o£HATR] PRI BIGugext 1 0se.

gl ucono- S-1 actone, phosphoric acid, an actic acl 0042] The vol une of
t he aci dul'éilinge JHioisn USiAe TEieatyps of cleaserldviorimg isglected evillivary dependihg on
particul ar_aciduyl ent selected, the dilution factor of .the acidulent, and

the presdheéPesilic pawpal chgesepyhich the, gnitaianocherse compesiion inindsndadithi ¢ at i on

cheese ¢ | td T ' n fici 0 adj ust
the pii of A Suftibie RRPoldRe BhvPEHENAE hubhf ol et o b Bl 1) 0
exceed a tchbée fibvorat! Qahl & eBddlar, (fEN)AMENGn, dhoRbRila, Pahfesal, ¥@aght of the
conposition. [0043] It is desirable that the TTA of the finished
conposi t i dtemineuCdlbyoMontexexiack, Briw.Camebberbprovedlone, Muendter, Srqsgerizotabl vy | ess
t han. 5% by, weight. The TTA can be determ.ned b he percent by wei ght of
equi val ent%mé%’%q&‘éﬁoéq’ CHEVE® E‘iﬂdb]ﬁ?’é?’é?ﬂle'%anﬁﬁt@’“ﬁﬁni shed conpositi on.
Ther ef or e, 0@{53 pres J okl daggl T ARt 1. 5%
equi val ent[s of ¢l ac?g °%§§@%’°§?g%§€%| g ﬁ)tﬁﬁé%r%&ﬁﬁ%ﬁéﬁﬁ,%

: or paste form. A person of ordinary skill in the art will recognize that the amount of

flavoring will vary, depending on the type of flavoring selected and the intensity of
flavor desired in the finished composition.

[0047] The imitation cheese compositions of -‘rhe invention may contain an
added protein, other than the cheese-derived component, in an amount of less than 1%
by weight of the composition, It is preferred that the protein be present in an amount
of up to about 0.7% by weight, and more preferred that the protein be present in the
amount of about 0.2% by weight to about 0.5% by weight of the composition. It is
most preferred that there is minimal or no added protein present (other than any
incidental protein which may be included in other components of the composition).
[0048]. If protein, other than the cheese-derived component, is present in the
‘composition, it is preferred that such protein has a low buffering capacity, so as not to
require additional acidulent to maintain the pH at not greéter than 4.6. Specifically,
itis preferred that the protein or proteins selected for inclusion in the composition have

a buffering capacity such that, in an 1.0% by weight solution of the protein or proteins
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conposition. It is preferred that the conpositions contain about 0.01%to
about 0.4% of equivalents of glacial acetic acid by weiéghbecammperi2Z00ps nost
preferred that the conpositions contain about 0.1% by wei ght to about 0.3%
by wei ght of equivalents of glacial acetic acid by weight of the

conmposi ti OWQOP@WﬂQﬁ The acidified imtation cheese conpd&T{USBH203fef er abl y

I ncl udes a cheese-derived conponent in an anmount of no nore than about 15%
by wei ght of the conposition. The term "cheese-derived conponent” as used
herein includes any type of cheese, as defined in 21 CF. R 133, the text
of which is incorporated herein b reference, as well as food grade
conponent sin@isionized waters 8o gvre han gborid:3 Bwles ofjasetiq acid aggequivedyiermave (or

fermentati ess| or ot her chem cal processing of such cheese or
cheeses. [tggbg]p&%ﬁ%s %Hﬁg%??%?ﬁgﬂé'ese_ conposi tion nay also include a cheese
flavoring [opoich | nMAQditFonally, UBp@RERY drbtht Gx®@y OF Nlavaidesisdd, Easidritbrshe
conpositions. Suitable cheese flavorings include all those which are known

in the artof solubiitygas indica@dbychertmecifRO06eINMi0 PHRCOPERORCTNLEPRIBR3IBA
-nodi fj ed_ch , . fi ed ile. , het i
T ol ol BrOtHS) G O P AG0Ran Py Feerina Pploidh oft 4 bistiere WA ¢ op
t A | Polyat Caart
{1 avor | ngs QARG e lme ik ton Al ROlrBoSIEN ARy AR RECILBBEEE 1 o

| nt er nat i gt (povfodtsieast dbbiitad)r Sﬁdﬁgrotéih(s@ insiade, fot &xampldl AkAhst Acid USA.
Natural and synthetic flavors suitable for use in the imtation cheese
sauces of Rraeespadegpdatin, iwhe proteins apdmaxiurasdbgreof r om for exanple, Edl ong,

Elk & | sl LT NOI us he, t. f.ch fl [ | d
i 1 vary GE0G7 Wi Sy afior DB Srbtei G A B R PR TREAL | on
cheese cormpegidsiy ihélu%ié#@éﬁ@féiﬂ, BasefH, %%E’}"%M’ ?Eﬂl%lﬁéﬂ Ye@aOpRnd,| avors

I ncl ude, but are not | t'ed to, any eese flavors, such as
cheddar, fgelsin @lenli gmd acidopoesseed)a wiegr protedns, aadimtyres Boaresto In Cmkeby,
Monterey jack, Brie, K Canenbert, provol one, I\/Ue.ms{ er, Gorgonzol a, . Sw ss,

]Ic?loq uef ort enhodiment, @jﬂ%f?@'?d atga: elﬁibﬁﬁY‘éfl% pagicy @%@OW@%PETWC heese
form. A neiBby 3l s by o TROPH B Gron UL R L

of processing.

[0051] Additionally, while other proteins may be present in the composition, it
is preferred, in one embodiment, that no more than about 1% of proteins having a p/
of at least about 5 be included in the composition. | In another embodiment, it is
preferred that no more than about 1% of a protein(s) selected from whey protein, soy
protein, casein, egg protein or hydrolyzed vegetable protein be included in the
composition.

[0052] If desired, the composition may contain a fat or fats. Fats or oils for use
in the present invenﬁon may be of animal origin, vegetable origin, or mixtures thereof.
Such fats may be in liquid form or solid form at room temperature (21°C). Fatsforuse
in the present compositions include, but are not limited to, lard, butter, cream, butter
oil, fully saturated vegetable oils, partially hydrogenated vegetable oils, non-
hydrogenated vegetable oils, soybean oil, sunflower oil, olive oil, canola (rapeseed) oil,
cottonseed oil, coconut oil, palm kernel oil, corn oil, butterfat, safflower oil, and

mixtures thereof. Examples of preferred fats include partially hydrogenated vegetable
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flavoring will vary, depending on the type of flavoring selected and the
intensity of flavor desired in the finished conpositi o3 Jegeappr 2605

i mtation cheese conpositions of the invention may contain an added
protein, other than the cheese-derived conponent, in an anmount of |ess than
1% by wei §t93899%2e conmposition. It is preferred that tR(E(SPEIRHN be
present in an amount of up to about 0.7% by weight, and nore preferred
that the protein be present in the anount of about 0.2% by weight to about
0.5% by wei ght of the conposition. It is nost preferred that there is

m ni mal or no added protein present (other than any incidental protein

whi ch nay @iés, seidicaried, canolsoblesunsloanyss adradflowencil pelorkwackalopgconuf @b48] | f

in, . than.th = I ved ' - h
Conposi 1 oPuerial S ik o SOt Tl Ta e RRBLa A Pregerp PatP Lo

capaci ty, @ﬁe@ﬁeﬁﬁ@é&iﬂﬁﬁﬁ% él?eeeaeﬂrﬁg}cg,ﬁﬁ:ln, %Eﬁﬂh@%%le&ﬁnﬂﬁﬁ?&-ﬁk@n&@? pH at

not greater than . Specitically, Is preferr that the protein or
pr ot ei ns sl the flavorfafithe sarkelsi on in the conposition have a buffering

capacity s hat, _.in an_ 1. 0% b | ght solution of the protein or
prot ei ns -@Qéﬂ Dec dhgeneraghst @{\aﬁ%m@tm%@tﬁ‘f@@@tﬁﬁ%@gﬁi zed

the pH of {haed (el 1 cohofly?Se e DB el Bl RbA T NG T

texture orsgebifically, 486 ifiiast fagohshdehebrefdht in &h aflmidot ttl¥ast aBoutB% b3t ed by
the specific isoelectric points (pl) of a given protein or proteins) may

gui de t he weighbtof the esfmpdsdiopy witidi m nwre prajersedgmonnt o up tefabouts% st t he

protein selecte or use.in the imtation cheese,c osjtion _ha n
Derage | BERbEet e ComaRich o Fosbrespirpohan Au SoS Aot et £ 8)

I ncl ude, f s O | %iﬁ,g & to RN RERE g Ns and
m xtures t ew%ﬂ%t@sg@#-b%%gﬂg%fi(}gﬁay%&an /o%heg’u ?{59#58 capaci t%/gi S not a
concern, plaefres campoditicit for healtdror icalobsdensuigusponsaners. casei n, egg proteins,
hydrol yzed vegetable proteins, gelatin (alkali and acid processed), whey
proteins, [Qﬂég]m' xt ulicihe tniptist chepse eppapostiands prapated tpcoptainyg Eatathe &4 t hat

caoel b L s 6L Ak oIS S 90, AL RO -

processi NGacilitated by long chain alcohol fatty acid emulsifiers, fatty acid emmlsifiers,

proteinaceons emulsifiers, or carbohydrate emulsifiers, or in a suspension, e.g.,
dispersed and immobilized within the matrix of the thickener in the absence of such
emulsifiers. |

[0055] If it is desired that the fat phase of the imitation cheese composition be
an emulsion, chemical emulsifiers may be included within the composition to facilitate
emulsification. Chemical emulsifiers include, for example, glycerol esters, such as
mono- and diglycerides and diacetyl tartaric acid esters of mono- and diglycerides
(DATEM); acid pyrophosphate; sodium stearoyl lactylate; fatty acid esters, such as
polysorbates; and phospholipids, such as lecithins; and mixtures thereof, Itis preferred
that such chemical emmlsifiers are present in the composition in an amount of up to
about 5% by weight of the coraposition.

f0056] Depending on the character desired in the end composition, a sweetener
or sweeteners may be added to the acidified imitation cheese composition. Examples

of suitable swesteners include artificial and natural! sweeteners such as saccharin,
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[ 0051] Additionally, while other proteins may be present in the
conposition, it is preferred, in one enbodiment, that rfo RereEerd?PHbout
1% of proteins having a pl of at |east about 5 be included in the
conposition. In another enbodinent, it is preferred that no nore than
about 1% oVVO43PM8e2%ei n(s) sel ected from whey protein, soPCTHS8V®H, casein,
egg protein or hydrolyzed vegetable protein be included in the
conposition. [0052] If desired, the conposition may contain a fat or fats.
Fats or oils for use in the present invention may be of animal origin,
veget abl e ori gi

n, or mxtures thereof. Such fats nmayhe in liquid formor
solid for W%%&HCE%&‘P&?WF o syrupy malioseshansy, gig%enqy,%umée,pﬂsg%r@w@

conpositi kel Wy -ar butter
oil, full gﬁgﬁaﬁ}%h@gg%%?géﬁ%e ol ’&L}yg%g%g?g@l%&%’y F%genaﬁoéas\%{e%g{%%l e oils,
non- hydr ogixnéte thevere (el atnount 6f svistydiRa fised in, the weitlifudedongpdsitionk imig oi |,
canol a (rapeseed) oil, cottonseed oil, coconut oil, palmkernel oil, corn
oi |, butt evaradepensding onehe slepiredatrgic aridcherpescaivest ewesingss pipthe spedifipr ef er r ed
fats include Farti | | vy, hydrogenat ed vegetable -13 23 Decenber 2005 WO

03/ 000062 %?eﬁg'bs?ieﬁ%%4 oils, soybean oil, canola oil, sunflower oil,

saf f | oner @y pal mykek pRiKin ' 143 ' s of
such fat s.[@Pﬁﬂsoma casgig,&i’i t sg %gr%g%erﬂﬁye% Atdﬁg? R{)%lt[et% gérn?g%mglgs tﬁ‘gié%éifcﬁhen
prepari ng the textutahpropertiée e Saitalebatking agentadncludé,cmdsare 1wt dasided fo,
dairy-like note to the flavor of the sauce. [0053]. In general. the fat
shoul d be TBaliadextrin, ROESYHIRPHAS dextrose; %ﬁEOS?,cYV]éeré&P@Svtaﬁé migauesthereplaxt ur e

and consi y of LJT] ' 0S4 1.1 re . pfically,
fhe fat orOPSEe cnoipde BRBELLATNE ISR AERRAMULLATor MY SiedBEEhiaET

wei ght of dohg;oﬁiﬁﬁngéf {hie Piescitd ihterdiof®s Bidih SatdrhshageMeiy Suitable st@ctrBout 50%
by weight of the conpoSition or, nost preferred In an anount of about 10%

to about JBemddfonekaghplepmotitfied codpweiadified foedtstaphesagoml sachddentoirded, in
order to namnufacture fat free c osition for health: o

cal ori e- co‘ﬁ%’ﬁé’oﬂ%ﬁ ﬁt@;‘?@um‘%".& F@B‘g@?ﬂr}&’ tftkﬂ’é’ pqﬁagoaﬁtgrgﬁ, ’&ﬂb"&%‘%(ﬂ?ﬁ?}?ﬁt ion is
pr epar ed tip, £ 8l YirtkeliBotyshifhatidld badkBBRE, SRNmEHRS thdledthe fini shed product

in emulsifie orm e.g., 1nh a dispersion
[0059] - Any colorants known ia the art, including all Certified colorants and

~ natural colorants may be used in the acidified food compositions to impart a cheese
color to the compositions. If the end product desired is to be a yellow/orange imitation
cheese composition, the preferred colorants are Certiﬁéd Yellow #5, Certified Yellow
#6, annatto, carotenels, or oleoresin paprika. Additionally, it may be desirable to
include titanjum dioxide in the composition, to increase overall opacity.
[0060] If desired, preservatives may be included in the acidified food
composition to prevent discoloration or decay, and to further ensure avoidance of
microbial or fungal spoilage, or other degradation of the composition's components.
* Such preservatives include, for example, sodium benzoate, potassium sorbate, sorbic
acid aﬁd EDTA.
[0061] In addition to cheese flavorings discussed above, additional flavorings
or flavor-enhancing additives may be included in the imitation cheese composition, as
long as such additions do not substantially alter the character of the composition. Such
- flavorings may include, for example, spices, such as black pepper, white pepper, salt,
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facilitated by long chain alcohol fatty acid enul éifiers, fatty acid

enul sifiers, proteinaceous enulsifiers, or carbohydrat &3dPadesiberéd® or in
a suspension; e.g., dispersed and inmobilized within the matrix of the

t hi ckener in the absence of such enmulsifiers. [0055] If it is desired that
the fat ph¥9d38¥00%he nitation cheese conposition be - arPE@MPEISH, cheni cal
enmul sifiers may be included within the conposition to facilitate

emul sification. Chemcal emulsifiers include, for exanple, glycerol esters,
such as nono- and diglycerides and diacetyl tartaric acid esters of nono-
and di gl ycerides DATEM . acid pyrophosphate; sodium stearoyl |actylate;
fatty aci dPH ngax(l%(mwggr, BB‘I"?sé?‘B Te QTP oldhBeds badilc guEy

| eci t hi ns; wapd:stBratild | r fw(ﬁ- |
emilsifiers are pr esesﬁltgceit’ E&{%gt%ghn%%%gﬁ%%?ﬁ*ﬁ%ﬁxgﬁ%’n oﬁﬂﬂgﬁ%ﬁﬂgbout 5%
by wei ght thérebheAdditipoaly, paticulbR@ofipohanesnithag fiodt o kegstibis agkher, mesi red in
the end conposition, a sweetener or sweeteners may be added to the

aci di fi ed POHbOEDREABHRadedonposi ti on. Exanpl es of suitable sweeteners

i ncl ude arfnnhk4ci al ral et ener.s, such as sacchari -14,.2
Decenber 2@8?]3\0 03?3%@%%@%%6’ gmqngggl,npppﬂ@:i %@B‘? a‘b‘ﬁﬁ@g_se, corn
syrup, malfoodeompedayns vk bEd detailddUuieh QR Sit WAl BEhpFdtBat to DHE HALKIA $n tHI 9D
fructose corn syrup, crystallized fructose, acestlfane potassium and

m xtures tdrethetihe amentsefithe caipewatstaande vededidépending oadhelisfiecktxture,
conpositions wll _vary dependin n.the desired taste and the perceived
sweet ness WCOSHY colx %0%%%9@& ﬁ@?uw@e@a desirpsign fh fina) gempeytionu| ki ng
agent s - mayrohgzadded ] Iy i t :

o oper 1 ca O abi aB aFiERERAHoh AR o BANRIES delcifel BECH gy b

mal t odext rianufactored Bya urictpof geepdblétniethcds doahos§ kndivdin &R drehwhicand

m xtures thereof, [0058] Food starches can be used in the manufacture of
the i nit atdcBigve Hispemsiong shinsasion.qnd/oshyduatiop aedhomogenization of theselectedi n wat er

nmod 11 o pE DRirPeRuS gy SRS BREIIRE of Aoyt vl Brckiene
tapi oca, Wielioh! b Elimpit] SRtipRRhA AroASEN i A o bR bR ST Rugo Vi N9

cross-1linked polysaccharide b ones, and m xtures t ‘
= - high-shear mixers, two-stage high pressure dairy homogenizers, plate-type exchangers,

ribbon blenders, scrape surface heat exchangers (SSHE), shear pumps and lay-down
cookers. Because of the microbial stability of the acidified food composition, the
formulation is amenable to almost all manufacturing and packaging processes known
in- the arf, ualike low acid products, which are limited to only those
manufacturing/production processes which involve high heat sterilization, control of
- water activity and pasteurized process cheese products, which require application of
hurdle processing,
[0064] In general, according to a preferred procedure, the compositions of the
present invention are manufactured by mixing, in hot water {about 68°C or 155°F), all
of the selected fats, colorants, acidulents, emulsifiers and flavorings under high shear
in a high shear mixer. This portion ("the homogenized base") is then homogenized, in
two stages, at 2500/500 psi in a high-pressure dairy homogenizer. It is then cooled
through a plate heat exchanger to about 10°C (50°F) and removed to a storage vessel.
The selected thickeners and any desired particulate ingredients, such as vegetable
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[0059] : Any colorants known in the art, including all Certified colorants
and natural colorants may be used in the acidified food3derfsasief 28 to
impart a cheese <color to the conmpositions. If the end product desired is
to be a yellow orange imtation cheese conposition, the preferred

col orants WODRYWPEZ fied Yel l ow #5, Certified Yellow #6PCIAIN820834
carotenels, or oleoresin paprika. Additionally, it may be desirable to

i nclude titaniumdioxide in the conposition, to increase overall opacity.
[0060] If desired, preservatives may be included in the acidified food
conposition to prevent discqloration or decay, and tq ggrtgﬁr ensure

avoi danc e Tter, fruit gymeats.re ther suspeagded myedd vter {abait 106 050tH)dR B8 ¢ he
hce ol ) . ? %
bonboat o, 1kt SAFHARES brne SHIE f b SEiptALib B AR ity BECERIE SOCT T

cheese fI@uﬁﬁg@m@e@B@gussed above, additional flavorings or
fl avor-enhancing additives may be included in the imtation cheese

conposi ti 0654s | dhgwidk be Lapparsdtiite i those ob ordinaryuplsliain ithe pst @at dke t he
character of the ¢ osition. Such fl.avor.ings may include r .ex | e,
S ot oL ahovedSariBaT, isinsepooiie sob KR BIpiohad Prskess  IRE S0 005 o
03/ 000062 i i : i . ,
nﬁgﬁkélg%g ﬁ@é%ea aps 's@ecg%ée%mm%wmﬁt indNERion s §9an0

t hyme, chives, curry, ire sauce, soy sauce, nustard
flower, yeasttimss practiced io thd food idiustryt The mixtutecfoenéd bytin addeioml dfythe
particul ate conponents_such as fruit or vegetable matter, neat,, tofu, or
nuts nmay Keldywmiersuspasiom to fha hasegenized base is heaeyalvated 6o envee (hat it bas

conponent g, of 1 | Qi 9Qd. [ 1 Vi t.ai erein,
o bRt R g B e R AR o CBed e E s Rl A e
conponent §hélﬁ§tal§l@p¥&:fdc?ﬂ1aﬂ1%ﬂﬁﬂ_é§ﬂtgre‘i’ﬁgérﬂﬁ-‘oﬂ.aSteg texture, viscosity,

col or, and/or othér organol eptic propéerties desired in the final

conposi t i §#066] [ 0063F nd¢essany puldésired, thaifinishied compesition corlp bsistbjeeted escri bed
herein may pe nuf actured by a variety of acceptable net S,.CO nly
nown i n SHBoTEE SRR BrgeRteR o SpdRe fero LatptR SoRORBIRIAGT THEH at 1 o
and honogeni. [ 0 . 'cﬁRﬁ’cﬁf'—' t :

undert aki %B]%%E.a%gbhpérgggkggsf ﬁ;lg ﬁ?ﬁ%ﬁ%"@l@g% lﬁgper at ir}% sﬁféﬁxagﬁpoﬁ)e}%ggf

equi pment tegniei@iid sterilgRtoh, ickewave pfoeessndnduhngo hesingicl ude

[0067] Packaging processes for the compositions described herein could include

a high acid aseptic process technique, where the cooling of the product occurs in a
process cooler, and the pfoduct is subsequently introduced into sterilized packages and
sealed in a sterile zone; a hot fill process, where the product is heated to such a
temperature as to kill yeasts, mold spores, and vegetative bacterial cells, the package
is filled with a hot product, and the heat of the product kills unwanted pathogens in
both the product and non-pre-sterilized packages; or a retort process, wherein the
product is filled and sealed into packages at a relatively low temperature, after which
it is heated in a pressurized retort vessel to a temperature sufficient to kill pathogenic
microofganisms, and subsequently cooled. Any of these processes, when used in the
manufacture of a composition of the present invention, will result in a commercially
sterile finished product suitable for consumer consumption aﬁd which will remain shelf

stable at room temperature.
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hi gh-shear m xers, two-stage high pressure dairy honogeni zers, plate-type
exchangers, ribbon bl enders, scrape surface heat exchargdiese(bsHEH05 shear
punps and | ay-down cookers. Because of the microbial stability of the
acidified food conposition, the fornulation is anmenable to al nost

al | manuf acV@PRY%nd packagi ng processes known .in the PCAHSIYIEY ke | ow
acid products, which are limted to only those manufacturing/production
processes which involve high heat sterilization, control of water activity
and pasteurized process cheese products, which require application of
hurdl e prg{g}s sing. [0064] |n _general, accordjn to a pr ef.erred, pr.ocedure,

t he conpo ®ns  of Thejavenpandeiwtheryiasiratedpythetolamingspecifiedopyimiing ng, in
hot wat er %u 68C or 155F), all of the select ed fats, colorants,
acidulents, enul'sifiers and flavorings under high shear in a high shear

m xer. Thipoggyrtion ("the honmogeniggAMRIFe]) is then honpgenized, in two
st ages, at 2500/500 psi in a high-pressure dairy honogenizer. It is then
cool ed throughﬁrampt@pedlueeaeleagh'amgmpaxed iabosingleGogeIRYessas followsved to a
storage vessel Fggvselec d thickeners and any desired particul ate

i ngr edi ent®SInghe following fugr SHiFES 16 23 Decenber 2005 WO 03/ 000062
PCT1US02130384 matter, 1rulft or nears, are tnen 3us enaea |n c0|a V@Ier
(about 10¢ &Y0-5¢F) in the hilBgredfe@sr ni xer. The |coferot( F“@’ dionis
t hen punpgd |ntcﬁgq6:cooled honogeni zed base. [(065] It | be apparent
to those df drdi skil] in the art that the  adbove-de® bed m di ng
process ig net lﬁﬂl to a two-stage process. The final g4 xture gould be

created i B—a—siy age. mv with ar vwithaout hd nr'nnnni zat’] on—as is

soneti nmes |practi @éoﬁﬁtdihe f ood |ndustry The m>ture fog(md by t he

s r N Rt i e PP £
addi ti on ¢—the cot-t—water SHSpPensS+ot +-o—t+hre—hot ugcnl 7>et—base—+s—fhen

eval uat ed |t 0o4endBneymbaatodifiehelmddineheckediaveringH and TTA, hefore beilng
further proOCESSET T SUTIT & Way as (O create a  gherf—stabie produgt t hat
requires nfo Pefr|iS§¥ration. [0066] If necessary onl desi red1 t he fini|jshed
conposi tign oulﬁ be subjected to a thermal or gther o(gﬁsses kKngqwn in
the art td_ePi ni|KePB2 PHEIGFEAGht i al for fungal _ spoil age. ch procdsses

i ncl ude past gurl @hh%gegarradi ation, high-pressure or hi gpo

8 Titanium dioxide 0.1
0 Annatto powder (15%) 0.04
10 | Maliodextrin ' 1.5
11 | Cultured dextrose 0.1
12 | Glucono-8-lactone 0.36
13 | Agar 2.5
14 | Pectin 1.0
[0070] The entire amount of water was heated to 82°C (180°F) and placedin a

- high shear mixer, DATEM (ingredient no. 2) was added to the water and mixed under
high agitation until blended. The coconut oil was added, and the entire mixture was
sheared so as to meit the oil into the water-DATEM mixture. Ingrediént nos. 5, 10,9,
8, and 4 were added and the entire mixture was agitated until blended. Under high
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tenperature sterilization, mcro-wave processing and ohm c heati nngijOOG?]
Packagi ng processes for the conpositions described herei?d Rasamges de a
hi gh acid aseptic process techni que, where the cooling of the product

occurs.in a rocess cooler, and the productis subsequently introduced into
sterilizedVPdRYWI®s and sealed in a sterile zone; a hotPGIYP2H¥Ycess, '
where the product is heated to such a tenperature as to kill yeasts, nold

spores, and vegetative bacterial cells, the package is filled with a hot
product, and the heat of the product kills unwanted pathogens in both the

ST S COT AN SR N AN S T
after whi cliiadne fnBRAlcAEd 1 ol ERAWE B0 BLE R IENRuchOR, L eTPET AL T e

sufficient to ogeni C m Croorgani sSns, ubsequently cool ed. Any

of these pi00ZHsses, Thbentitesmikture wascheldane8°ac(155¢F dfuntil theriydeocolloidsof t he
present invention, will result in a commercially sterile finished product

sui tabl e flscamsfallivbydraed sodpeilenges anshi Bie entire mistvge as pumped B¥QB| e at

, .- 23 De 200 03/ 000062 2./203 0068
e e an i eSsurs idmagentier op RomBeenize on s S onLr b i stifie [ 00°°)
non-1im tigpghee Ruct [WHGHEn Fadkbrlifo Jre&anm%mﬂ Rbf-Hhped R8ARIdeeR fandas

prepared in a single stage process as follows, wusingthe follow ng
i ngr edi entcoladdo fomm e gcBert hecsseliite 1hiss hawingta Solitl¥iceahlo c6AsiFBFEMD. 3
i120.0 4E i fi h h fl ingl.1 .t1.2
g%gggug aﬂjpgz?geg an O%X Sﬁ o tl(ljel rels‘ﬁgng p%%(ljlgtrwgs a %?11(:a 4.3, z%ggsqtlllrg %vas prc%gr?t i]tl
an amount of 70% by weight of the composition, and the composition possessed

textural characteristics such that the fracturability of the composition was 7.1 N.
[0073] In sumipary, the imitation cheese composition has several important
advantages over the prior art. ts high acidity inhibits undesirable bacterial growth and
makes it shelf stable without the need for thermal sterilization or adherence to hurdle
predictive models. The imitation cheese composition tastes better than other imitation
cheese compositions due to this small amount of acid and can provide a taste that was
only previously achievable with a pasturized process cheese product. The imitation
cheese composition also is relatively inexpensive to manufacture because of the high
moisture and low protein content.

[0074] It will be appreciated to those of ordinary skill in the art that changes
could be made to the embodiments described above without departing form the broad
inventive concepts thereof. Itis understood, therefore, that this invention is not limited
to the particular embodiments disclosed, but is intended to cover modifications within

the spirit and scope of the present invention as defined by the appended claims.

H # #*
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7Ce||u|ose gel 1. 0 8Ti tani um di oxi de0.1 9Annatto pomder é 59@0 04
10Mal t odextrinl.5 11Cul tured dextrose0.1 12d ucono- 8- | agBdblesemBer AWAgar 2. 5
14Pectinl.0 [0070] The. entire anmount of water was heated to 82C (180F) and
placed in a hlgh shear m xer. DATEM (ingredient no. 2) was added to the
wat er and WOAE@%der high agitation until bl ended. ThP@IE8HWBSYi | was
added, and the entire mxture was sheared so as to nelt the oil into the
wat er - DATEM m xture. Ingredient nos. 5, 10, 9, 8, and 4 were added and the
entire mxture was agitated until bl ended. Under high -18 23 Decenber 2005
WO 03/ 000062 PCTI US02120384 shear, tfggﬂﬁgrocolloids (i ngredient nos. 6, 7,
13, and 14) were added. Finally, th ulents (ingredient nos. 11 and
12) were aggéq %ﬁﬂP nded throughout. [0071] The entire mxture was held
at 68C (15 unt e hydrocol | oi ds became fully hydrated and no | onger

“lunpy. The entilte mAxtitti@tiv®shdesdpatposiiion comtisgitg:pr essur e honogeni zer, and

honogeni zati on was carried out at 2000 psi_in a si r];% stage. The product
was then packed) mw%ﬂfﬁé@ﬂ&ﬂgml&trﬂlﬂb&ﬁtbh%t@(% by mieighh ef the camposition) ed to

[0072] The pr 90 Shmciaplello AR et it SoRE: hinet Bt MRS HBR BRI XY, coen

in an anguBlethal 9% by wei ght of the conposition, and the conposi tion
possessed © textural characteristics such that the fracturability of the
conposi tion was)Z hgdmcollgi@073] I n summary, the imtation cheese conposition

has several inportant advantages over the ior_art igh.acidity

i nhi bi ts undesid) asheesede Ifl‘é“rq%ﬂ%@“@%lﬁa%ﬁﬂm ﬁwa@%ﬁf%&ygm@w% hout

t he need f éc&ﬂﬁés n ﬁrl | ization or adherence to hurdle predictive
ionC

nodel s. Th eese conposition tastes better than other imtation

cheese ﬁ onposi k) elesélifigvdring, Whsresiitle| chadie (Rivotthg acndtuaher geificiat,ovi de a
taste that was
the composition being sufficiently firm such that it can be at least one of sliced,

cut, shredded or grated.

2. The composition according to claim 1, wherein the moisture is present

in an amount that is greater than 70% by weight of the composition.

3. The composition according to claim 1, Wherein the acidulent is in a total
titrateable amount of less than 1.5% by weight of the composition such that the pH of
the composition is not greater than 4.6.

4, The composition according to claim 1, wherein the acidulent is in a total
- titrateable amount of less than 1% by weight of the composition such that the pH of
the composition is not greater than 4.6.

5. The composition according to claim 1, wherein the acidulent is in a total

titrateable amount of less than .5% by weight of the comp.osition such that the pH of

the composition is not greater than 4.6.
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only previously achievable with a pasturized process cheese product. The
imtation cheese conposition also is relatively inexper®SiNecemben@df act ure
because of the high noisture and |ow protein content. [0074] It will be
appreciated to those of ordinary skill in the art that changes could be
made to t h¥ORHBMrent s descri bed above without departi MET SR8 br oad

i nventive concepts thereof. It is understood, therefore, that this
invention is not limted to the particular enbodi ments disclosed, but is
intended to cover nodifications within the spirit and scope of the present

invention as definegd by the appended cl ains. 23 Decenber, . 2005 WO 03/ 000062
PCTI US02 | 20385~ CL Al Commpsifian agcordras to a1, Whpreipitheacidicntis peesent

conpositi T olok i r &gl j 0% by
we ht of Y REhEihor RS, et A Bt Bt by P L T
of the congesbinpositibe. be not greater than 4.6, c) a hydrocolloid, d) a

cheese-derived conponent in an anount |ess than about 15% by wei ght of the
conposition, and e) cheese flavoring, wherein the cheese flavoring is

e 3t e oo SAPRS LA PSR LM gl e 1!
accordi ng ﬁr@m‘ﬂ'lé?rﬂﬁﬂﬁon ﬁﬁ@ﬂ&ultﬁ%dﬁ@kﬁésﬁ! ?uéo%om Rk, plio@p]‘s’dﬁcaa!mwﬁﬁ that is
greater than 70% Th

by wei ght™ of the conposition. 3. e ‘conmposition according
to cl ai m lactihanicti n the acidulent is in a total titrateable amunt of |ess
than 1.5% by wei ght of the conposition such that the pH of the conposition
is not greater than 4.6. 4. The conposition according to claim1, wherein

the acidulent igs in t 2ot I ﬁm}p t 9 wei ght
of the conposi t8|§on gﬁ%ﬁg%rﬁla)fm%tg%%ﬂg% t‘Bt e Ci&ﬁvg@érﬁn?@% é}gwn%lio%%tgt er than
4.6. 5. Thgboupdposi tion according to claim1l, wherein the acidulent is in a
t ot al

9. The composition according to claim 1, wherein the hydrocolloid 18

present in an amount of at least 0.01% by weight of the composition.

10. The composition according to claim 1, wherein the hydrocolloid is
sefected from the group consisting of agar, alginate, carrageenan, gelatin, guar gum,
locust bean gum, pectin and xanthan gum. |

11.  The composition according to claim 1, further comprising a protein in

an amount less than 1% by weight of the composition.

12. - The composition according to claim 11, wherein the protein is present
in an amount of about 0.2% by weight to about 0.5% by weight of the composition.

13.  The composition according to claim 11, wherein the protein is selected

- from the group consisting of gelatin, whey protein, soy protein, egg protein and
hydrolyzed vegetable protein. '
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titrateabl e anmount of |ess than .5% by wei ght of the conposition such that
the pH of the conposition is not greater than 4.6. -20 2Z3&ecdeb2d02005 WO
03/ 000062 PCTI US02 /20384 6. The conposition according to claim1, wherein
the acidulent is present 1in an anmpbunt not nore than about 1.5% equival ents
of gl aci al WQ980§0862aci d by wei ght of the conposition. 7.PCTHBI¥WAFosition
according to claiml1l, wherein the acidulent is selected fronthe group
consi sting of cultured dextrose, glucono -5-1actone, phosphoric acid and

| actic acid. 8. The conposition according to claim1l1l, wherein the pHis
about 2 to about 4.5. 9. The conposjtion _according to claim1, wherein the
hydr ocol | oi d i 94 pr #bespmpasitian Aserdingde Qaim &hewheren tacoprolgn AT aBf t he
conpositiaon. 10. The conposi t.i ccordi to claim1, wherein the

hydr ocol | Oasr&rqgg lsoggfg&c[@m?dpbrﬁo[?%Zeaétrat?ﬁgpégonsi sting of agar, alginate,
carrageenan, gelatin, guar gum |ocust bean gum pectin and xanthan gum
11. The conposition according to claiml, further conprising a proteinin

an anount | ess 16hanThécoypositionof dhim hevlrreipdke chepse-ddidvedidoenmoaposi ti on
according to claim 11, meéﬁiﬁi}n thsﬁqp otejn its present,. in an anount of
about 0. 29% BYPSGRI AR amouahefi At lepst %{WW@WBFI? BE COAWORHAPosi tion. 13. The
conposition according to claim1ll, wherein the protein is selected from
the group consisting of gelatin, whey protein, soy protein, egg protein and

hydrol yzed vegdbabl Thepeomposition dflcldt Déadnsheompsing WoOride 800638ut 1%
PCTI US02/ 20384 14. The conposition according to claim 11, wherein the
prot ei n haky weightafghe gempesipe of a Protgio; ethey iy thyt cheesq-deriveddngradient,

having an average isoelectric point (pI) of at least about 5.

17. The composition of claim 16, wherein the protein is one which has a
buffering capacity such that a 1.0% solution of the protein in dejonized water requites
no more than about 0.3 moles of acetic acid to change the pH of the solution by one
pH unit.

18.  The composition according to claim 1, further comprising a fat, other
than the cheese-derived component,

19. - The composition according to claim 18, wherein the fat is present as a

fat phase dispersed and mobilized within the hydrocolloid.
20. The composition according to claim 18, wherein the fat is selected from
the group consisting of soybean oil, canola oil, sunflower oil, safflower oil, palm

kernel oil, coconut oil, olive oil and butterfat.

21.  The composition of claim 18, wherein the fat is present in an amount of

at least about 5% by weight of the composition.
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15. The conposition of claim1, wherein the cheese-derived conponent is
present in an anmount of at |east .1% by wei ght of the co¥pls¢amieni 2008, The
conposition of claiml, further conprising no nore than about 1% by weight
of the conposition of a protein, other than the cheese-derived ingredient,
havi ng an WPdB&YE63 soel ectric point (pl) of at |east abdR§iT/GS02/20384 The
conposition of claim 16, wherein the protein is one which has a buffering
capacity such that a 1.0% solution of the protein in deionized water
requires no nore than about 0.3 noles of acetic acid to change the pH of
the solution by one_pHunit. 18. The conposition according to claim1l,

“further conpri $2ng dhegompgsitien of clalm & nhegaie daechisss favorignissaleated 19. The
TpOSi t i ding to.ckai m 18, wherei fat j f at |
Shave. i sptpRehRL AR shiriulk o il Siknlod Pt et R8RS ReBien0n: ¢ on

accor di ng fBdedtaiam kfathlieBdis.t he fat is selected from the group

consi sting of soybean oil, canola oil, sunflower oil, safflower oil, palm
kernel oil, coconut oil, olive oil and butterfat. 21. The conposition of

claim 18, wheregjin t fat is.present in .anount of _ at | east gbout 5% by
wei ght of the i’énpogf%ﬁcemposlﬁgna@ sﬁ%&%@ggwhvmﬁrmwm £802120384
22. The cogposi.fhHon p bo‘ﬁltg.iSrFI%tﬂ"’@?rei n the cheese flavoring is selected

fromthe group co(rqgl s%| ng” of enzyme nodi fied cheese, enzyne nodified
| actile products, and synthetic flavors. 23. The conposition according to
claim 1, wherein the conposition has a fracturabili tﬁ/ of about 9.8 N at

21' C. 24. The @dnpodire compesitien oficlaim 1, furthen eempiayipg f shaypical candsiiesin

enul sifier _in an a t 0_about . 5% by wei.ght of the conposition. 25.
The conpostt WPPEEEE?H%%‘,’BW&%?W é’oéﬁ’é’?ﬁug& emul sifier i s selected
fromthe group consisting of nonoglycerides, diglycerides, polysorbates,

sodium stearoyl l|lactylate, and diacetyl tartaric acid esters of nono- and
di -gl ycerides 25. Thecompositionof claim 24, wherein the chemical emulsifieris selected

from the group consisting of monoglycerides, diglycerides, polysorbates, sodiuvm
stearoyl lactylate, and diacetyl tartaric acid esters of mono- and di-glycerides
(DATEM).

26. Animitation cheese composition comprising:

a) moisture in an amount that is at Ieast 70% by weight of the composition,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

¢) a hydrocolloid, and

d) cheese flavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,
cut, sh;edded or grated.

27.  Animitation cheese composition comprising:
a) moisture,
b) a hydrocolloid in an amount of about 0.01% to about 40% by weight of the

composition,
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(DATEM . 26. An imtation cheese conposition conprising: a) noisture in an
anount that is at |east 70% by wei ght of the conpositi o3 Dégember 280%ul ent
in an anount that causes a pH of the conposition to be not greater than
4.6, c) a hydrocolloid, and d) cheese flavoring, wherein the cheese
flavoring WO WAl or artificial, the conposition bei RETAEPFI8Yent|y firm
such that it can be at |east one of sliced, cut, shredded or grated. 27.
An imtation cheese conposition conprising: a) noisture, b) a hydrocolloid
in an anount of about 0.01%to about 40% by wei ght of the conposition, -23
23 Decenber 20003 03 000062 PCT/ USO02 /20354 c¢) an acidulent, d) a
cheese-derived % 8Rp tin an amount of no nore than about 15% by wei ght

Fracturabi |1ty Of GsBarded EBOus 3y 2 aguntiifhides iy SRIRORARIT 1 °
greater thﬁﬁgﬁtﬁ'thgﬁgmp&mdﬂ tbadi on cheese conposition conprising: a)

noi sture in an anount is at | east 60% by wei ght of the conposition,
b) an aci duI ente) cheese flavering, i t r at eabl e anount of l ess than 1.5% by wei ght

46 o) o WyaRBbY emtpetignbs FaRbeduiREabnRg Mg drut fove AhEond

such that 4 AU @eatl (B0G. 1ot Sl ced. cut, shredded or grated. 2o, |
The conposition according to claim 28, further conprising a cheese-

28.  Animitation cheese composition comprising:

a) moisture in an amount that is at least 60% by weight of the composition,

b) an acidulent in a total titrateable amount of less than 1.5% by weight of the

composition such that a pH of the composition is not greater than 4.6,

c) a hydrocolloid, and

d) cheese flavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,

cut, shredded or grated.

29.  The composition according to claim 28, further comprising a cheese-

derived component.

30.  Animitation cheese compbsition comprising:

a) moisture,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

b) a hydrocolloid,

d) a cheese-derived component in an amount less than about 15% by weight of
the composition, |

e) cheese flavoring, wherein the cheese flavoring is natural or artificial, and
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derived conponent. 30. An imtation cheese conposition conprising: a)

moi sture, b) an acidulent in an anount that causes a pH28fDacembenP@dsiti on
to be not greater than 4.6, c) a hydrocolloid, d) a cheese-derived
conponent in an anmount |ess than about 15% by wei ght of the conposition,
e) cheese MOPEIW0Eg, wherein the cheese flavoring i s natRGTASOBP3Yrtificial,
and -24 23 Decenber 2005 WD 03/000062 PCT/ US02 /20384 f) cellulose in an
anount | ess than about 10% the conposition being sufficiently firm such
that it can be at |east one of sliced, «cut, shredded or grated. 31. An

I mtation cheese conposition conprising: . 3( a conbi nati on of noisture and
whey in an anodhge in gn gmopgtisss tapna t\}ﬁ %ht of the conposition, b) an

acidulent in a . . S e t
greater than 42%, c;t alidﬁ%o%g: %‘?ﬁ?‘@#ﬁ“’%ﬁ%@@%ﬁ@??@é%@g%ﬁ%%ﬁgn in an
amount | essuttdhdsddad eripraidallo by wei ght of the conposition, and e) cheese
flavoring; wherein the cheese flavoring is natural or artificial, the
conposition being sufficiently firmsuch that it can be at |east one of
sliced, cut, ?ﬁr edded otraﬁar a%ed. 32. A.nmethod.for preparing an imtation
cheese conposi tion, “S4PBRHEE FEEFSC EXRBPT LT HP I Kar i ng a conposition
conpri sing noi r Iﬂ.HilIil' HIGHS 9 ' ' of the
conposition, a%%g(fraoco :ﬁ)bind a glﬁg're%g{- ﬁgﬁi\;ﬂ%%@%gﬁ?{?ﬁkgﬁ%@n&m | ess
t han aboutwdight dfithevedmpdsitidn,t he conposi ti on, and cheese fl avori ng,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

¢) a hydrocolloid,

d) a cheese-derived component in an amoun less than about 15% by weight of
the composition, and |

e) cheese flavoring, wherein the cheese flavoring is nafural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,
cut, shredded or grated.

32. A method for preparing an imitation cheese composition, said method
comprising:

preparing a composition comprising moisture in an amount greater than about
60% by weight of the composition, a hydrocolloid, a cheese-derived component in an
amount less than about 15% by weight of the composition, and cheese flavoring,
wherein the cheese flavoring is natural or artificial; and

- acidifying the composition to a pH of not greater than 4.6,

wherein the resulting composition is sufficiently firm such that it can be atleast

‘one of sliced, cut, shredded or grated.

33. A method for increasing the microbial stability of an imitation cheese,

the method comprising the steps of:



wherein the cheese flavoring is natural or artificial; and acidifying the
conposition to a pH of not greater than 4.6, wherein th&3lesambpngl0s
conposition is sufficiently firmsuch that it can be at |east one of
sliced, culges m{oggded or grated. 33. A nethod for increasing the m crobial
stability of an I mitation cheese, the method conprisi n§CTNe022084s of . - 25
23 Decenber 2005 WO 03/ 000062 PCT/ 1JS02120384 a) preparing a conposition
conprising noisture in an anount greater than about 60% by wei ght of the -
conposition, a hydrocolloid in an anount of about 0.01% by weight to about
40% by wei ght _of the conposition, a cheese-derived conponent in an anount

of no nore thah abBEPATEHE ERFRESN CORPLIRE WEIFPES iR AtpmoRnt grestasithan n an
amount ofabBet g By (was f Hlo o%ﬁé{oﬂ‘@%c%ho{&ﬁ %@%8,?1{%%&@@? a cheese

flavoring; and b)~ aci ying the conpositionto a p %’r t han

4.6, suclvy vdight to deuit 40 %ty v ghtuf eisecdigsositivn, & 9b&Fe MefivePédthpseabin i ty and
wherein the resulting conposition is sufficiently firmsuch that it can be

at | east 3BAEGAt off pe@gre han abaw 15ge by weight 9f theeehmposition, a protein in an
amount of no more than about 1% by weight of the composition, and a cheese
flavoring; and

b) acidifying the composition to a pH of not greater than 4.6, such
that the imitation cheese has increased microbial stability and wherein the resulting

composition is sufficiently firm such that it can be at least one of sliced, cut, shredded
or grated. '
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