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SYSTEMS PREPARED W TH BACTEROCI NS FI ELD OF THE. resent
invention relates generally to a stabilized cheese fmmm’ ,ﬁ system and
" flavor conponents thereof, which can be used to prep fferent
cheeses having desired flavor profiles. Mre specifical I'¥é¥'%¢*he present
invention relates to a flavoring systemwhich is stabilized against the

growth of wEswavmm@eﬁvsrﬁwsm@mwmeﬂamcmmemscel er at ed
devel opment of flavor in one or nore of its flavor conponents* is achieved.
10 The stabilized flavoring systens are obtained by addition of a

bacterocin source as part o#;g@dpwhg@gm cess that accelerates at
or

| east part of the. fernmentation tine nee I avor devel opnent in one

or nore of |tsTheM%enbonpohemrel,atwgemeraay td eestabiizedtdheese fadaing
- conponent tthereof one ! ﬂ r{E? The fore, production tines can be

si gni¥ i canSr sy 388 W&Pn}@p rer%r‘@é Ciérfebﬁlt‘b’ﬁ@@rtodéfﬁﬁél‘%ﬁ@@ of the
fl avorl n t av whi | e
1ot ovi n MERRE e mavieg esirel gt bR Mtk sefeinly it el
flavori ngnggetrmelatestma fkarvodngtsslstemwhrclats sﬂm@ﬁ&edmgmnﬁtttfhe grop@har e

provi ded. ng THE. | NVENTI ON .20 ‘é{r adi.tionpally natural cheese is
made by dEVE %Qﬁgora%zi‘ PQ?“I%”WFPQf%mg 't‘?"eh@ wﬁ@e aﬁpﬁl@rﬁﬁeﬁh a clotting
agent, susdvelSpmeneer flagér Woﬁé‘b‘?'nﬁ’@r’e ﬂdrycont,goﬁgﬁts § RRJeld. © poi nt

of the casein. The set mlk is cut and arateol romt € curd.

The turd he§ stﬁablbz%ﬂeuommg Syslenieaee omwm bblanhi{trormfarhgadtmplccml ly takes

pl ace ov nder cont ed cond tign Cheddar
Cheose, e Ster i of Ehe femRentiidh afBPSts faileldri<hatiRas! aad Siapeoe
cured f orfearrrwtatm:h timeeneedsd 66r flaneor\desvelopren Dbt G ot Rgorkldlits| ik
desired. Nunerous report ave bee publ i shed inplicating several conpounds

to be i npePTRAROENS @vd | eﬁ)tgﬁﬁﬁt@ﬁﬁ Bf-cheddary garapenentthereefds qneoduct s. The

embodiment. Therefore, production times can be significantly reduced for
15.  one or more of the flavor components of the flavoring system of the present
invention without loss of ﬂavor and while improving its microbial stability:

‘Methods of making and using these ﬂavonng systems in food products such
as cheese products, also are provided.

BACKGROUND OF THE INVENTION

20 Traditionally natural cheese is made by developing acidity in milk and
setting the milk with a clotting agent, such as rennet, or by developing abidity
to the isoelectric point of the casein. The set milk is cut and whey is
separated from the curd. The curd may be pressed to provide a chéese
block. Curing typically takes place over a lengthy period of time under

25 controlled conditions. Cheddar cheese, for example, is often cured for a
number of months, and . may be cured for a period in excess of one year, to
obtain the full flavor desired.

Numerous reports have been published implicating several compounds

to be important in the development of cheese flavor in cheese products. The

30 main classes of cornpounds thought to contribute to flavor generation in
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. *30 mhi n cl asses of conpounds thought to contribute to flavor generation in
-1 ~1~ 1101 2IH 11T ftO 1102011 11 *000002 cheese include am no aci ds,
pepti des, carbonyl conpounds, fatty acids and sulfur conpounds. Urbach,

" G, Contribution of Lactic Acid Bacteria to Flavor Conpound Formation in
Dairy Products, Int'l Dairy J., 1995, 3:389-422. Several volatile conpounds
including fatty acids, esters, aldehydes, alcohols, .5 ketones and sulfur

conmpounds [ ri eses.
COTPOUNdS BhBekd FIAFE lriod aEi, BERABLE, b0 B 4y SIS AP

attri but edsuﬁunud)mppbﬂdenwmth 0GaCorittibatiombf Lagti¢ iAeitsBatteria tbdkdaverd ace in
a sequential manner in ripen " ﬁglcheese Various m croagrgani sns_have been

i dentified PN Epgpatien | ry Frgdygts, int) Q%%J@d@@é %Mﬂg -ar flavors

in a cheesgdebs h es of
enzymatic ?te{aps ruléic:érmg%h{nﬂi mcﬁ?@@aﬂfydé’éf hs%‘ gtg eaﬁ’é’ﬁ@{#'
pr ot eases ketbrespand salfsr mmpbaads ace inotuded lmlhsts |d@scnb|ngethe iatlemanofd free

ds. .Th Cursors are huttl e t hr ough sub uent enzynmatic
Zgndnghgﬁ: CS{P"PB%:F'PE%%S E’B‘i"t‘?tf?@?ns%%all‘%thﬁﬁﬁﬁr B"r?%ﬁdgﬁ or conmpounds.

An underst%ﬂ'\ﬂﬂiﬁl’fs ﬁ&eﬁéeﬁ%ﬁ?ibh@%ﬁtdﬁ Ié @nzgﬁl%tlgé?'ﬁ‘féﬁgfn If\%a’t‘f% g of a |

desired cheese t : Cheese: hysi cs an cro |ology
pp. 389- 48$hat1tabe pIMEsasmnenwtmaener larrmemnglcheeed i n devel opi ng cheese

products reqw (A | ess _storage tinme hefore t are fav e enough for
Conmer o1 al |30 NURISTIEH SRS SaaRED Heptnad B sdrdediarinei o

di f f ergnt tab@h;nwp&sdu& paitiellat flaQorLincd ehaéése tipen rohmerntd megé penl ng
process. PubI ished U.S. Patent Apgl i cation No. US 2001/ 0024667 Al provides .

a sunmary. SRvars atssthroyghiaseries @ steps. floor exaraple; it ¢heese. peni ng

oL oot o, SRR S orcSRs' AoRoRd gy BABASIE L K ", SDP! ook

cheese conmodueticm of peptideshand freeramino atides dhese precursors are shuttled
through subsequent enzymatic and chemical reactions resulting in the

15 formation of flavor compounds. An understanding of these reactions helps in
the creation of flavors of a deswed cheese. type Fox, P Cheese: Chemistry, .
Physics and Mlcroblology, PP. 389-483 1993. |

Cheese manufacturers are interested in developing cheese products
requiring less storage time before they are favorable enough for commércial

20 distribution. Cheese makers have used a wide variety of different techniques
in efforts to accelerate the cheese curing or ripening process. Published U.S.
Patent Application No. US 2001/0024667 A1 provides a summary ofa
number of these techniques used for accelerating ripening of hard block
cheeses, and reference is made thereto.

25 Another approach used to avoid lengthy cheese ripening pen'ods has
been to make a cultured cheese concentrate ("CCC") having more intense
cheese flavor, and then use the CCC in various products to provide cheése
ﬂéVoring. CCC's which attain full cheese flavor development within a number
of days instead of months can be prepared. These CCC's are added to other

30  bulk foods, such as process cheeses or snack foods, to impart or intensify a
cheese flavor in them. Methods for the manufacture of such cheese-flavored
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“cheese flavor, and then use the CCC in various products to provide cheese
flavoring. CCC s which attain full cheese flavor devel opnent within a
nunber of days instead of nonths can be prepared. These CCC s are added to
- other 30 bul k foods, such as process cheeses or snack foods, to inpart or
intensify a cheese flavor in them Methods for the manufacture of such

- cheese-flavored -2 concentrates have been descri bed, such as in U S.

P 4,70 ical h i nval ' b ‘that i
Cul tur ed’ wi ERNGStzatEE N8 peer A6 TRECSTch BT, Bats 4208878, o ot caces.
pepti dases Tgpicallpdiseprocebsdnvdives BaIAR sl BRs i€ RERFRd WY 3N5

concentrates that_can be obtained 5 frommlk as a starting nmaterral,
i nstead of EHEWeSollawed byadditien of vadets prateases, peptitasés antylipasesluct .

Ho , i QL roduc n accel erated .
tovel opmrent ey 878 PERERIdschibBE ARB8SE RalRed Kiserialis, i Sbibe Siaine
enhancesgent frotatilktas @ starting enatefial; e ad 'of 2neesé eURA) aRbifor WKU' ecent 1y

10 a technolo hafﬁfeen devel oped to produce a natural biogenerated cheese
flavoring s onrRfwhey,byproduet. t o prepare different cheese

product s/ deri vat H¢pde ' | | avor- profiles -.using a
nodul ar approach to fvletzg'\?%‘?&?:ﬁg%%%éaémﬁ?ﬁggggﬁ?{:?ﬁogg&ei"‘W ?f%e?erﬁg?‘int.

6, 406, 724. Ueeelopment, 61 aiv enhagcsmeht ofbheese Madot, théyido nbtpredusdt i s made
15 up of different co tBn Fts, ‘i-n_ whi ch the individual conponents are

conbi ned iﬁ“ﬁ?‘??%?%ﬂ&p af Fget B8t coeess Baven companentsp Morel recently t he
cul tured chgesehndlegy RAS bileh dEvIbES Lt irQbi of -
bacteri ocin p'ro-ducg%, when udsged as a}ﬁ B%ogd&e%ﬂ%@rrglgb 'Pégﬁﬁ%ﬁéi%hé??%
starters of lavafingsiistemctpat cas beassad ta prepare differentigheede speed in seni hard

and hard ch . 0 Ve nd. described. in the |iterature. CQuner,

A, et al. ,ﬁt'z’?ﬁ‘eét%%‘g‘f?é& %ﬁ?‘ﬁ%ﬁ(ﬂ!ﬁ"ﬁa@ﬁ‘?e ayor grofiles using:a wi t h

Bact er i oci nmiedatarappyoaeis to flavsr creBtich oWhith'is desERBEY i OLSChhfept Vol . 64,
bacteri ocin-producing E. faecalls culture

n o choesc 8024 LS ebesee havainasyelesa desaube iihesazdpatent pimade
15 up of different components, in which the individual components-are combined -
in different ratios to provide specific flavor profiles in the cuitured chee'éé' |
| concentrate products.l _ | |
In addition, the effects of bacteriocin producers; when used as adjunct
cultures to thermophilic starters of high aminopeptidase activity, on ripening
20  speed in semihard and hard cheeses has been observed and déscn‘bed in
' the Ijterature. Oumer, A., et al., “The Effects of Cultivating Lactic Starter
Cultures with Bacteriocin-Producing Lactic Acid Bacteria'," J. Food Protection,
vol. 64, no. 1, pp. 81-86._ The use of a bacteriocin-producing E faecalis
culture in a cheese starter system for making a semi-hard cheese at low pH's
25  (below 5.5) for enhancement of cheese flavor after a relatively long ripening
period (viz., 21 to 35 days), has been described by Oumer, A., ef al,, ;'Deﬁned :
Starter System Including a Bacteriocin Producer for the Enhancement of |
Cheese Flavor," Biotechn. Techniqués,- 13: 267-270, 1999. The use of live
cultures having high levels of proteolytic enzymes and peptidolytic enzymes
30 to debitter enzyme modified cheeses (EMC's) also has been described, such
as in U.S. Patent 6,214,585.



»25 .(bel ow 5.5) for enhancenent of cheese flavor after a relatively |ong
ripening period (viz., 21 to 35 days), has been described by Quner, A, et
al., "Defined Starter SystemIncluding a Bacteriocin Producer for the

- Enhancenent of Cheese Flavor," Biotechn. Techni ques, 13: 267-270, 1999.
The use of live cultures having high | evels of proteolytic enzynes and

. peptidolytic enz ynes 30 to debitter enzyne nodified cheeses (EMC s) al so

has been descr'Ihﬁ@evéﬁ'?rhadaﬁldnr!oléc%eléar?ﬁﬁ tnpge\ﬁ/'éf'oﬁﬁgv r&%\}é‘wﬁ%‘éﬁt il "

addition to accelerati'ng ripening or opne eeses,
anot her i mheesest asother iepattaohcomsiderdtiondh ensdenmedtieese making isithei bi tion
cheese

f th h..of I shs _in the
or oot 5. °“%wltﬁcg?Pﬁé@ar%a@€e§§Ee@a%?%Bé%@ﬁ“@éé%%éﬂﬁ%qqmems B Bcese
spreads Caghdie\proBatad! Fort iRsfitle! pestdisedBlnEehéSde and p

bacterial spores that ori g}nate in the raw cheese and survive t e cook| ng

(el t)5 pr sthessespraads candie vuinarable taspoilage by gesmimation and gnewtt of known

bei n | bit.1 t hogeni c_and oila mcroorganlsms in
foods, SuciPdighasharPs Rk Gi0R8 iR PaW hebsdind BlviiEG +0888 Sauced by
Lactic Amgnag rocéss uSeéd mthg.emanﬁmgré)n and Appl i cati ons Ant oni e van
Leeuwenho 15- 185, 2002, and Ceveland, J., et al. Bact eri ocins:

safe, Natural ARaFleriectnsianegenarallykpowpasseeingeftastive iminhibingFood M cr o.

71 (2001 t I.Cl ricin C,
and(so fér‘ht,ﬁgg el éer{nﬂegéﬂﬂ ﬁﬂ é?gf%@?’[‘%%ﬁg%% s%% sae%é’???"\}%ct Y1s by
form ng poTwen'iely, Umeta}'t nahmmmmm byTbactid ReidsBacteriahStrdsicfisrepat i on
of the pro on notiv & force.and release of small i ntracel | ul ar- nolecul es

li ke g uta HRgtionandipplications, Anfeaie van-beeywenhaels 84:151189,2002@8¢e| and
et al ., refRABRRE Jahaus., "EBbﬁeﬁo%ﬂ%@rS%fé Mafifthl AnfificBBRIS o | ! !

capabl e of partici pat |nﬁq bl ochem cal processes in Its environnent. The
20 treat melteservatisn,’sIntd ¢ hFead Miceo. a€1 (@0 Bigti20s Amtlmmrpb@dmesueheasuch

1 S ot BEFRPPEFCC, B 5B plbehe R @R B ad R 47
produasd sensitive cells by forming pores in the cytoplasmic membrane Thisleadsto .
the dlss1pat|on of the proton motive force and release of small intracellular _
molecules like glutamate and ATP, such as descrlbed by Twomey et al. and
Cleveland et al., referenced above. This renders the cells permeable but still
" capable of partidipating in biochemical processes in its environment. The .
20  treatment of cells with surface-active agents to help geherate such "leaky”
cells, has been described in PCT Int'l Publication No. WO 01/47366 Al.
Nisin, in particular, is a peptide-iike antibacterial substance produced
by certain strains of the dairy starter organism Lactococcus lactis subsp. lactis
(formerly known as Streptococcus lactis). Nisin is a small polypeptide of 34
25 amino acids, which include the atypical residues lanthionine, B-methyl-
lanthionine, dehydroalanine, and dehydrobutyri'ne. The first-two mentioned
residues close the single sulfur rings that are characteristic of nisin and other
‘structurally related bacterocins. Variants of nisin are known, including, for
example, Nisin A and Nisin Z. Nisin's structure is illustrated, for example, in
30  U.S. Patent 5,527,505 to Yamauchi et al. The highest activity preparations of
nisin contain about 40 million 1U per gram. A commercial preparation,
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by .cértain strains of the dairy starter organi sm Lactococcus |actis subsp.
lactis (fornmerly known as Streptococcus lactis). Nisin is a snal

pol ypeptide of 34 25 am no acids, which include the atypical residues

- | ant hi oni ne, 3-nethyl | anthionine, dehydroal ani ne, and dehydrobutyrine. The
first-two nentioned residues close the single sulfur rings that are
characteristic of nisin and ot her structurally rel at ed bacterocins.

' f | _ | [ sin. A i Si .
Nsi s sMISAPLIN® Roranagsnadd MlieP iy adfive RS orplat Bypudne, LS " 2

to Yamauc g4 e & (EndlaRAANISInEs A knbwdi toxizont ai n
about 40 ﬁbFfABﬁ‘j‘ %ﬁ%g?ﬁé'?a;mﬁm%ﬁ%er ctl]gz; pr ePalr ati on -4 NI SAPLIN(r),

cont ai ni ngffebistin Humans.i Bis wWidely uised imaafiety of grepared dairvifoadse from

| & Barret.t L Tr owbri dge
QPf e(r:]ts i%—"hgﬁﬂlﬂt{'g]qsq '@‘O%era'%@%g@%?&g‘ O%%egfbyggénprepar ed ai(lr;cl f oods.
Exper IS TeNLglylésangf pRIGRE! tibigbeinFcto simdmatiohs qéretaly pratoed. ' The S

cul tures at produce nisin eing lactic fernmentations, generally produce
| act at e atactetd as Wed. possibility that nisin may i nhi bit Gram positive and

beon doser | bea THeporBiNiah RGP mid) i Gl RethEle Srahegaledll 070

in parti C'!b'a%fend"Wheﬁ u%@dhﬁfcohﬁmmun@citrt a dhlel’atbig agentias been describédr mat i on
of spore-form ng spoi
a

n UK pin bk BT S5618. Wb asRad thBeess AiPdUNS I SRHRLE deﬁff'bﬁﬁd
in Uz %rsee% a8 %@%h.b.ir{gfow\f.ermtoﬁ.ﬂéfﬁt%%&efsuhmr@die ge

st abi cream cheese co agal nst the owt h of m crobiol ogi cal
cont am narﬁrgambmsemrpmbess bheeé&rsumﬁ asedesaribed inrJ . Sateat €h3,281110, 509.

I'n the' 509 patent, the cream che LS f t e
conduct ed QH%(H“I ProcessHFerss Shre cﬁP‘é’f Ea%sﬁﬁgaﬁqﬂ#g?n%?@@uﬁ’ﬁg%g P
m croor gaﬁrtﬁéfhé‘é b%rrﬁsﬂ produBinghsultiee &8 stbilize2a ichedm cheese qampositibar | y
about 5.5, at which point curds and nisin-contai née%ﬂ%ﬁf%hare separ at ed.

20 Despi t cagaiestdbegroptheaf micrebiglegieal 6an taminamsf hagheena need
15  described in U.S. Patent 6,110,509. In the '5609 patent, the cream cheese is

made using a fermentation step conducted until a composition inoculated with

a nisin-producing microorganism attains a pH in the range of 6.2 to 4, more
particularly about 5.5, at which point curds and nisin-containing whey are

separated
20 Despite the developments described in the above publications, a need

still exists for cheese ﬂavormg systems that can develop their flavor and ripen
more rapidly, such as within several days, without the formation of by- '
products like whey, and inhibiting the growth of objectlonable or pathogenic
microorganisms in the resulting product. The present invention prowdes a

25  stabilized cultured cheese concentrate and method for its manufacture that
rheets these and other desirable needs as well as provides other benefits.

SUMMARY OF THE INVENTION
The present invention relates generally to a stabilized cheese flavoring
system which can be used to prepare very different cheeses having desired
30 flavor profiles in which the flavoring system is stabilized against the growth of .
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“sti-lsf exists for cheese flavoring systens that can develop their flavor and
ripen nore rapidly, such as within several days, w thout the formation of
by products |ike whey, and inhibiting the growth of objectionable or

" pathogenic mcroorganisns in the resulting product. The present invention
provides a 25 stabilized cultured cheese concentrate and nethod for its
manuf acture that neets these and other desirable needs as well as provides
ot her benefits. SUVMMARY OF THE | NVENTI ON The present invention rel ates

general l'y ﬁoi@pg&bggtbaggnie*}ﬁﬁ?@%@ba}é%' {Hereftl S8 NHoF BevaRpfentsath ! 0

prepare ve eren eeses I'ng desired r profiles 1n which
t he fl avorbheacegieratediin opieadr miore of itg flawet compopentst theogof. STtpoi | age or
pat hogeni ¢ m croqrgani sns therein i.l e flavpr.devel opnent can be

accel er at e¥taPiizeAdiaypring Sysigms aLe PE%)B?" E’M té(?ﬂ QF? %@rcngq{ppmﬁ.fg.lrce.

stabi | i zed,{ gﬁt‘toéf'fBﬁnéMfsatti'ﬁﬁspréE:SSQma%'d&@lé?&te%qﬁbtfbﬁﬁeﬁfat%nbtﬂﬁéer ocin
source as part of Ternentation process that accel erates the fernentation
ti me 55needeedéd forfflavon deselopmentsntonienoiomere of ite flaver componeatsand in

crbod: mont &t ieast auiEr-<hgddanedhoteACBRed i e BABBRInbeY ) Mhuisidel o
one or ”})Lénﬂu&iaﬁ tirhéy ean beadigRmeahtly ASdudeR! for anerdrittiofy of &8 Mdvdrne

pr esent ention wthout loss“of flavor and while inproving its microbial
st abi | i t y. camponeotseokihedinvesing, systemmidbe presentdavention witheutloss of

stabilized, chees L.avorin t ' Lakag. a "sul fury-cheddar”
conponent, ﬂgvor..:wfgggxljg 'TB%@H@@,SQ@?&@?Q%- buttery" conponent, that
can lbqo pr oguceq?]baéiqmb@diﬂﬁm,rtr@'%ﬁslbht ?’llv&gﬁbngélate}?s?tcgamt!silizéd ad?/er se .
spoi | age and pat hogeni ¢ organi sns whil e, vor devel,opnment is-accelerate
in at | eascheege flavoring,sySiEn eprapasing %oﬁﬂﬁ'ﬂﬂhegfjaf P&'T'PQOGM’ﬁg system

These | M QUGIRGH Sordlidha @A 58Idify Bitehp dAIRpBASAE atdfaripbact or oci N

sour ce added -duri ng ast part the rment ati on procedure used to
make the f peodudedshaving greateEatability againstdbe onowth-atadverse spoiiageyand or

Ty DU desls BV S SRR FRBIGERER Ateld B Pl dbtthe?! Oc
15 "sulfury-cheddar" component of the flavoring system. These improvements
are made possible due to the effects of a bacterocin source added during at
_ least part of th'e ferme_ntatibn brdcedure' used to make the flavoring system.
Each of the "sulfury-cheddar," "cheesy,” or "creémy—b_uttefy" flavored
_ cdmponents can be used as flavor building block with their own specific flavor
20  profiles and/or characteristics. Using various combinations of these flavored;
| componen{s (i.e., the cultured cheese concentrate of this invention), cheeses
having a wide variety of flavors can be 'produced. The flavored components
| of the presént flavoring system are separately prepared from a dairy product
containing a protefn and fat combination using a bacterocin source, enzymes
25  (which may be, for example, in the form of whole cells, cell extracts, partially
purified ehzymes, purified enzymes, and the like), cultures, additives, and
process conditions designed to provide flavor components having speciﬂc
flavor profiles and/or characteristics. _
_ In one embodiment, the present invention provides a flavoring system
30 comprising a sulfury-cheddar flavor component, a cheesy flavor component

and a creamy-buttery flavor component,
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.+20 -profiles and/ or characteristics. Using various conbi nations of these
fllavored. conponents (i.e., the cultured cheese concentrate of this

i nvention), cheeses having a wide variety of flavors can be produced. The
" flavored conponents of the present flavoring systemare separately
prepared froma dairy product containing a protein and fat conbination
usi ng a bacterocin source, enzynes 25 (which may be, for exanple, in the
formof whole cells, cell extracts, partially purified enzynes, purified
enzynes, and t iwhereigethe ssilfuryrebeddaciavencampenent is pseparedcbytreating @

andl or - chifsteY BahEetatiaf R aNERA IR PR RERR Anc YR, Lr ovi des a

f1 avori ng copstinatiorsdithdipase Jinta factic! ddid Yultbasidesa témpeedturoopabeot 15a
cheesy fl avor conponent and a creamny- butteréflayor conponent, -6 wherein

the sul f ut9adeutidarC feratputc-ihiroakont 74 hpuepta ebtaiy adfiralinidyreha¥ing&a  dairy
e e | TRORENY . iy

i th 1 pad B 3bBdk 58 GHILES ERbHdirie 5 6r3fe Tt s o gy pat | o

about 35CHighieraombtaihla secard mixture hteedating theobécond miXtures withiaxsulfer- havi ng a

5 pH of about 5,8 or, | ess; adjusting the of the fir m xture to about
6.0 or hiSoR&aINtY %ths&riaﬁe.am@ednwﬁrﬂ@m%ﬁ %af&aﬂ ﬁ@f“fed‘zh?e%lﬁhﬂ-m xture with
a sul fur- o ar-Eotafhing ' convert the
sul fur- cﬁ%‘ﬁ!@g@uﬁ@?g g&[[?%r sul Fﬁ}iﬁ%gﬁtggf ni nzaprggg\%'gg’gé}rrpounds (e.g., a
Br evi bact @revibacterium eutiurenoya yeast from thecgererar Relbatmmyoascers or 10

T G Hik R R0l G e RSO RRH B1e BT 1 0

m xture; h@wtns tolebdlizsdCYor bBbat &2 t8 aboNP OB AUrS t6 bbtaifieiMirdt O

I nactivate the cultures and enzynes in the third mxture to formthe

sul f ur y- ciHebréiie; heatieg the Biifsbmbrure ata teperature sHificientdaynactivate theynponent
I S prepar | ; Lo Ve I Nl ous
protein s?&J@ﬁe%%ﬁ&%ﬁ@gﬁr@gﬁQE@%ftﬁg{qgﬁé%&m&g&ggfgg isc 'g%jld??cu tﬁre at a
t enper at urcomporentyt 15 to about - '

15 . ‘wherein the cheesy flavor component is prepared by treating a second
dairy product containing an aqueous protein source and fat source
combination With a lactic acid cuiltture at a 'ter_hpera’_ture of about 15 té about
45°C for about 10 to about 72 hours to obtain a fourth mixture; treating_the
fourth mixture with a lipase, a protease,'and an aminopeptidase, and

20 optionally a second bacterocin source, at a temperature of about 20 to about

| 50°C for about 16 to about 96 hours to obtain a fifth mixture; treating the fifth
mixture at a temperature sufficient to inactivate the cultures and enzymes in
the fifth mixture to forfn the cheesy ﬂavor' component; .

wherein the creamy-buttery flavor component is prepared by treating a

25  third dairy product containing an adueous protein source and fat source

‘combination with a lactic acid culture at a tempe'rature. of about 20 to about
35°C for about 10 to about 24 hours to obtain a sixth mixture having a pH of |
about 5.4 or less; treating the sixth mixture with a diacetyl-producing flavor
~ culture, and opﬁonally a third bacterocin source, at a temperature of about 20
30 to about 35°C for about 16 to about 240 hours to obtain a seventh mixture;

heating the seventh mixture at a temperature sufficient to inactivate the

-7-



.~45C for about 10 to about 72 hours to obtain a fourth m xture; treating.
the fourth mxture with a |ipase, a protease, and an am nopepti dase, and
20 optionally a second bacterocin source, at a tenperature of about 20 to
* about 50C for about 16 to about 96 hours to obtain a fifth m xture;
treating the fifth mxture at a tenperature sufficient to inactivate the
. cultures and enzynes in the fifth mxture to formthe cheesy fl avor
conponent; wherein the creany-buttery flavor conponent is prepared by

treating scutkses ande@names iprtbasaventhhmixtiretp tarmie-erganpr-bydeny source and
fat sourc Lnation with a lactic acid culture at a tenperature, of
about 20 %@S%HWQT or about 10 to about 24 hours to obtain a sixth
m xture havi ng whgkdinfat ledstwinebofitherfirst second cand third bacterodih sourdes e with

a diacetyl -producing flavor, culture, and optionally a third bacterocin
source, at lsaﬂﬂéﬁ@ér%1’?@1!“@%@'"&58&“%‘989963‘1;&%!9’ PRENINRENEESY 0 about

240 hoprs L. W _lhﬂg%d LXhinke at a
t enper turﬂg\’sél}%?ﬁcﬁlbe%'ﬁ%o | nac IV(&RVGS%% - r%@m@\gﬁgﬁgﬁ%%s in the
sevent h m gystem ¢an berimedrperatedamyabyihg @amourits anorfood mrodects; includirg n at
| east one of the first, second, and thirgd_bacterocin sources is included,

and wher ei eheese RIAdUGts, te pEaduce A \ariety b3¥Ent, the cheesy 5 flavor

conponent and t fgef ir2a¥oRslinditated ﬁd&rinsamaﬁggteeé afd Bofripltedi e syst em

can be incorporated in varying anounts 1nto food products, including

cheese pr othreedlavoredicariponentsican beyused separately, oxraasy be sembtinedin ndi cat ed

heat. inactivati ste are conpl.eted. . the .thre I r ents can
be uséf seEEﬂ'ﬁ’tse‘_? , °o?r0t_i’5‘?‘|e gl%ergg PrPerav'Pﬁ ‘F%egir%@g& @W%{%%Wee
thereof, tgheesy cafceiftfdtesd THeobturet ateesd conckHtratbscEeebe incorporitedt es.
The cul tured cheese concentrates can be inc'oggorat ed nto food products to

inpart or imtedeed plodyts te impatardniensify ehgese fiavers ipdhe praduealse & Of he

Curtoreo oA HALREEL fobonfy SBllm AR iR Ui ooty

dai ry baseas saatired ghessaconcegtrabbteer upon yaaous feedissuchnas cheedeso

Fort h’15 dairy bases, snacks, pastas, vegetables, doughs, breads, masa, and so forth,

to impart a cheese flavor thereto. The cheese or dairy base can be seIeCted,

for exqmple, from process cheese, natural cheese, cream cheese, or cottage

cheese. _ | | _
The flavoring system of the present invention also can be used as a

20  cultured cheese concentrate incorporated into a milk substrate or whey
substrate from which cheese is produced. For instance, the cultured cheese
concentrates can be added to a milk substraté used to produce cheese,
wherein the milk substrate is then treated to produce the desired cheese.
Alternatively, the flavor concentrates can be added to a cheese or dairy base

25  (i.e., acheese ‘curd and/or dairy solids lacking the desired flavor profile) to
producé the desired cheese. The flavoring system of the present invention
can also be used in the methods described in U.S. Patent 6,562,383, which is
hereby incorporated herein by reference in its entirety, to provide a flavored
cheese that does not require curing or aging.

30' The sulfury-cheddar flavor component of the flavoring system, which

has strong sulfur notes, also can be used alone as a cultured cheese
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“to-i*hpart a cheese flavor thereto. The cheese or dairy base can be

sel ected, for exanple, from process cheese, natural cheese, cream cheese,
or cottage cheese. The flavoring system of the present invention also can
* be used as a. 20 cultured cheese concentrate incorporated into a mlk
substrate or whey substrate from which cheese is produced. For instance,
the cultured cheese concentrates can be added to a m |k substrate used to
produce cheese, wherein the mlk substrate is then treated to produce the

desired fo%g\‘;gﬁtyra})éﬁsée&g:@ﬁ% YRkib e VEF neRAC P insEmceatdsuliged to

cheese o _ eese curd and/or dairy sal acki ng
the desi rgtréddanfiavopcompbegnt can plsoche used alonssta eeplaceaged fiavered avori ng

system of the present inventio can al,so be d i i bed
in 'Ui S. mdeese 'B,taﬁﬂ‘@@‘%,a ¢ of pracessshaspe: nt%&%ébgtp&ggﬁﬁépﬁq@/ﬁjrezg relreﬁce
inits e - | : th skaReSfeddiiflaler sonponemyor: i

or agi ngglgéﬁ%gdégl u'%"égﬁ(fa Cg@}ﬂ?@gm sﬁ%rq:_)onent of the P‘Iv;vg?% syg'tjtralmng
whi chs hasorsdentrate $orl dse imchesse mapuofacdurenel hisshasp cheddar #aven t ured cheese

-8 trate t id h hed . '
Cut Fury. GHBRRRPT PLeORRE B P drerione B dEhPEp IR TavarRoREIB, [ 0C,

flavored ,gfhesisthddie! BSpEBIBIN B bHOVRIEShirpostRsddarhRst

: ~en e, arhmstes to Vensyou pr esent

i nvention also provi deg a giocﬁe)ss for producing a sharp t(?Gyddrta?r3 flavor
uI%my

-C(r)]md)gnen;cl:hedda‘r aheesest rthus, this presentinventionalsgRIpXides @S 3 sharp
cheddar av onen ) ' i fi
fl avor no‘f"%%géﬂcf?qry)&r ﬁﬁpo%@ggg&%@&a%%ﬁ\% @éegﬁgre ?%ﬁgscho!{ gs

to vapy yeHeSdachabiongissRls pidpared dsi deguribedrherein nconecionovith ovi des

a sutfury- cheddar flavor conponent for use in cheese flavoring, wherein
t he sul f uthe flaveyingis¥temM. avor conponent is prepared as described herein in

ovontt b, bacler R A S BUShER o Mictereipty icesoenen
antimcr o’hbatcesggﬁneraﬂylindthﬂeanthnicéngbiafggégtes;u%{ea%?é ?clarl L>|/seI iracflo%%e
' _ products. Especially preferred antimicrobial agents include "lantibiotics” (i.e.,
15  polypeptides containing lahthioh‘ine and B-methyl lanthionine). Non-limiting
examples of such lantibiotics are nisin, such as nisin A or nisin Z, or nisin
analogs or related lanthionine-containing pepﬁdes, such as pediocin, lactosin,
léctaci_ns_ (e.g., lacticin A, lacticin B, Iactacin F), éamocin, enterocin,
~ plantaricin, subti'lin, epidermin, cinnamycin, duramycin, ancovenin, Pep 5, and
20 the like, individually or in any combination thereof. Other bacterocins that are
' useful in the present invention include, for example, lactococcins (e.g., |
lactococcin A, lactoco_ccin B, Iactococcih M), leucocoin, helvetican,

acidophilucin, caseicin, and the like, individually or in any combination.

BRIEF DES_CRIPTION OF THE DRAWINGS
25 " Other features and advantages of the present invention will become
apparent from the following detail description of preferred embodiments of the
invention with reference to the drawings, in which:
FIG. 1 illustrates the preparation of a cultured cheese concentrate of

an embodiment of the present invention containing one or more of a sulfury- -



~products. Especially preferred anti m crobial agents include "lantibiotics"
(i.e., 15 polypeptides containing |lanthioriine and a-nethyl |anthionine).
Non-limting exanples of such lantibiotics are nisin, such as nisin A or
nisin Z, or nisin analogs or related |anthionine-containing peptides, such
as pediocin, lactosin, lactacins (e.g., lacticin A lacticin B, lactacin
F), canocin, enterocin, plantaricin, subtilin, epidermn, cinnanycin,
duranycin, ancovenin, Pep 5, and 20 the like, individually or in any

conbi nat i ofoftasmiagfconrenenthacheesy flavot tampanent, @nef alcréamy-batter esent

I nvention h8§1q$§? for exanple, lactococcins (e.g., lactococcin A

| act ococci ,p égbcoccin M, |eucocoin, helvetican, acidophilucin,

casei cin, and t IRG. Rkpustidids the Brdgarafibn iof aSUf hithi nﬁ‘&}

DESCRI PTI ON CF THE DRAW NGS 25 a hderaf egturaes %@Q%‘PQ}& 0 rlr:%:rhtem‘pr esent

i nventi on @ ¢yltused sheese spacentrateraneordiagtoldroembypdireent of thesarespht on of

pr ef er r.ed ﬁq%q‘q#ioﬁents of the invention with reference to the drawings, in.
G o

whi ch: 5FI strates the preparation of a cultured cheese concentrate

of an embodi NeRIGOB illltrates 488 prépurafibh Of aCHey EoHpOREntVF 48 a
sul fury- -9 contai ning conponent, a cheesy flavor conponent, and a

cr eany- but CBEEse §RpeaRisate acqordingtoian embodiraent oktherprpaeat invention.a
sul fury-contai ni ng conponent of a cultured cheese concentrate according to
an enbodi mrent of the present 5 invention. FIG 3 illustrates the

preparati on of a cheeBETAIEDBDESCRIRTION OF THE INVENTIONCentrat e
accordi ng to an_.enbodi megl of .the present invention. DETAILED DESCRI PTI ON
OF THE | NVENTI reseaL yentiqn &elateshto asiatilizad,cheesaflavaringssysteas e

fl avoriong s fRfior cbréritd Mot WRERBEhbe HELP RrebE e BiffigehP e ©

prepare very different cheeses having sire of'i
fl avori ng §6§§§ﬂ$ having|dasired flavosprefiles. {Tiher favforimgesysterni ardBavargai nst t he

g ot b o BRI fnerBdt ARIGHBboBh HoRMATRE JBwhT S Shdliaglfey © acce! erated
pathogenic microorganisms therein, while accelerated development of flavor
in one or more of its flavor combonents is achieved. Antimicrobial agents are

15 introduced during the fermentation periods of one or more the flavor -~ |
components of the ﬂavoﬁng sYstem, in which those agents' have cell-
pefmeabilizing capability to accelerate and aid generation of flavor and aroma
compounds, espeéially under higher pH reaction conditions, for the :
production of cheese flavor concentrates. The use of the antimicrobial ééll-

20 permeabilizing agents in this manner has the concurrent advantage of |
inhibiting the growth of undesirable food spoilage and pathogenic bacteria
both during and after production of the flavoring system. Antimicrobial agents
are intérchangeably referred to herein as bacteriocins.

The term bacteriocin encompasses either bacteriostatic and/or

25 - bactericidal activity against vegetative cells, and/or sporocidal and/or
sporostatic activity against bacterial spores. Bacteriocins and lactobiotics,
such as nisin, are thought to increase the permeability of the cytoplasmic
membrane or cell wall of components present or developed in a dairy matrix
during fermentation, permitting a substrate to diffuse across the cell

30 membrane and be degraded to generate flavor compounds. Since the
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“in-ohe or nore of its flavor conmponents is achieved. Antim crobial agents
are 15 introduced during the fernentation periods of one or nore the flavor
conponents of the flavoring system in which those agents have cell -

" permeabi | izing capability to accelerate and aid generation of flavor and
aroma conpounds, especially under higher pH reaction conditions, for the
producti on of cheese flavor concentrates. The use of the antim crobial cell
20 perneabi | i zing agents in this manner has ‘the concurrent advantage of

i nhi bi ti ngefRAENgs wvithin Hie celtiate stilbaetivey @hdsipaa telgtively dayarablegeni ¢ bacteri a

I
ngents ar enTRAEREnBLBRUY b8 ZaBable Bt Hedtading Jandis shbun. The tor m
bact er i oci moleauEn 16 gencrite m@vobaswdu%&atwe 6&@&@9@ §7m6ﬁ§ o rﬁbﬂgat .

activity against vegetative cells, and/or sporoci spor 0s
acti vi t);i agﬁ hesenagnatic reeact@psnre\solvem thengeneratiod dfa@riobs wheese flavoeh as

rpeabi | i ft cyfoplasm.c
menbrate oeoRBRs e PPIGIRGIeN AR aReA 2 pH o B aThe tisRelithe a1 x
during f er peindfatheatairydfermenhtation Mamﬁé@@aﬁ ﬂxéithré$§v@r%bie$§1eTsQe cell 30
menbr ane and be de raded to generate flavor conpounds. Since the -10

enzymes wi FRTYEEIRN (ﬂﬁ"lera“)é tbes Haweves, pHisiaboveaabeut:§.8vinlcheeseor abl e

V. |ous substr
o meiavarSimBeh s raBaRlss MordBPbank iy il 81 RSy %Hsrverxaply of
t he enzyrrathe:glrowthtofonaﬂousvod)de;i0|lage badwﬁbﬂérg?ﬁg%g%?géhamcclwl il tﬁ\éor

| b
o of Bhe. Beiet AR aTe e ot Itiorelacall PAIMSabIZing Agentsidkemism hese
I avor Ségnﬁ‘oﬁgﬁﬁzqdéf’“%‘?”ei‘ﬁ?gﬁfé"ﬁ@"e%r Pt aRelctvayHEn 306t aBo 6 5o BBERRS,
to the gréiiePsin centraiing theautgsowthgbthese mmrbommlsmmdumgrtgahl sms. In

ngent s, |1 | T er G S ol Uil S8 Il bbbl bH el vBe e dpstabbvel y

hi gh pH of ﬂammtcah dévela;bmdsre répigly.ps in cont rolling the outgrowh of t hese

m cr oq%ganl e engreseni invention, the dairy fermentation matrix is fermented
during at least one fermen'_catlon stage with a bacterocin source present at a
pH or pH's ranging generally from about 5 to' about 7, and preferably between
about 5.4 to about 7, and more preferably between about 6 to about 7. The
lantibiotic nisin, for example, is sufficiently soluble to provide active levels

20  thereof in the reaction mixtures encountered in methods practiced according

| to the present invention throughout the pH range of about 5 to about 7.

In the present invention, a secondary antimicrobial agent can also be
used in combination with the bacterocin source in preparing one or more of
the flavor components. Such secondary antimicrobial agents should not

25 adversely affect the preparation of the flavor components. Examples of such
secondary antimicrobial agents include, for example, metai chelating agents
(e.g., EDTA, citric acid, and the like), proton ionophores (e.g., sorbic acid,
benzoic acid, parabens, and the like), lacto-antimicrobials (e.g., lactoferrin,
lactolipids, and the like), ovo-antimicrobials (e.g., lysozyme, ovotransferrin,

30 and the like), monbglycen'des (e.g.,'monolinolenin, monolaurin, and the like), |

- hops acids, and the like. When used, these secondary antimicrobial agents
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-~fermentation stage to within safe |levels. under pH conditions where
desirable flavors can develop nore rapidly. 15 In the present invention,
the dairy fernmentation matrix is fermented during at |east one

- fernmentation stage with a bacterocin source present at a pHor pHs
rangi ng generally fromabout 5 to about 7, and preferably between about
5.4 to about 7, and nore preferably bet ween about 6 to about 7.. The

| anti biotic nisin for e, t I ctive
| evel s 20 #f ﬁeg%'bqrawpﬁ?ee'ﬁ@gg ve&oﬁé{f&{%@"ﬁﬁ %%O@er’ eg’ 'ﬁe%‘%’cf‘l acticed
accor di ng pleferlré@ cbhftﬁﬁé\ﬂionsﬂ‘v‘\@rﬂfde%‘l)WﬁWDW%ZpMsIr&agﬂ of about 5to
about 7. | n the present invention, a secondary antimcrobial agent can also

bfe uiedf:moi@mlemna@mdmkwswd)a@p@qﬂﬁ n source in preparing one or nore
of the tlavor ﬁﬁg{?@%hﬁ%édméﬁgtpﬁgﬁgggﬁ{%géﬁf\bms‘;éﬁ ngko@éiﬁgﬁts houI d not

25 adversely af e prepar avor components anpl es of
such secompcromr@wmpm theoQuality 4y eatteredcheste cdmerﬂvaategl(@pcbesat:halsel atl ng

t , EDTA, t t h
29Tl o av ibseyBAEEAcoRIIng Lk B BRITLH A0S WHBSH S BerebVaRbomatatsdt o 5
(2.0 hEhED S Tpirb A S e W8 Ko posspe ptale (=0
nmonol i nol ethiese canventratésor ahlgasha ﬂavbe):pmrimmt thereof more rap&dly tke. When

'ovel s of RS BroAucignEiayed gok3piatian: TneBie e eyl pRyReh =
conbi Nt | Ofe ge&é%an(o?)varhb@lsma%és ﬁmﬁqods'zﬂesl?b&tlﬁb ﬂador g&inponeatsni n, and

(3) nisin and“hop acids. In one enbodi nent resent invention is an
i mpr ovenenusingreadisithpt bavejeap@ownRduing ﬁew\eunihat&n updegcenditeas

concentr at g?%‘g%# ipggb dof%BﬁEté?B r‘o?h&'f Jiavst ent- 6 406 724,

which is h porate erern by re eren In1ts entlrety whi | e
al so maki ngevelopmtbhthmm mmthrdenetdyeleeas:oonwwm@syshenas ldoking the | avor

Ot Fed et s e e vl o Sh R brcRIa A,
in vargsous tﬁ@é%ﬂc&%ﬁthé%ded%ﬁi@f&‘ﬁ§ can degrade various flavor precursors
via enzymatic reactions. In the present invention, at least one of the sulfur-
cheddar, cheesy, and _cream-buttery flavor components is prepared witha
bacterocin source présent during a fermentation stage used in its prepération.
For instance, sulfury-cheddar components of cultured cheese E
20 concentrates produced using a bacterocin source according to an
embodiment of this invention can be produced with sufficient flavor
development achieved for commercial purposes in less than about five déys.
particularly in less than three days, and the fipening (ferrnentatioh) period
may be shortened to as little as about 26 hours. By contrast, sulfury-cheddar
25  components of cultured cheese concentrates made according U.S. Patent |
6,406,724 generally require at least about 8 days (about 192 hours) to ripen
to the same level of flavor development as obtained by the compositions and
techniques of the present invention. Consequently, the present invention can
_ save in excess of 3 days in production time over the methods described in
30 U.S. Patent 6,406,724 in the production of sulfury—cheddar components in
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“usi-ng cells that have been grown during fernentation under conditions

I ncl udi ng the presence of a bacterocin source that pronote fl avor

devel opment within a shorter time cycle as conpared to systens | acking the
" bacterocin source. These cells whose nenbranes have been perforated by 15
the presence of the added bacterocins can degrade various flavor precursors
via enzymatic reactions. In the present invention,. at |east one of the

sul fur - chodaaliarc esin ba%gbg%aafa %q] r;t'.aaeaseerw Relictivty af§ epar ed

with a bdcterocin source sent duri ernentatlo stage Used inits
pr epar at i omadedeasibde by e psesénlmyvm’t@mdar conponents of cultured cheese

20 concentrates_produced usin f écterﬂm n source CCO[@F‘ @n.
enbodi ment of t FM\PQHIRQS}?'@%H BRePTD a&%rdcwm BT W eﬁ\ﬁ"f'ﬁ%\ r

devel Opﬁende@élbbéd%vﬁpforcddﬂﬁm%éuaﬂ xﬂbb@%%‘én'ﬁéb%ﬁar&d%’%nr@@m five days,
particularly in |less than three days and the ripening ?ferrrentatlon)

peri od5 nelyadteraciosourcaias pagwfithetnrecess ibless tlzasn aboutfivesday®nt r ast

recor df ng Ttding 1SRRG BMEbateRt b e PreSatF el BBR: RerE BBy
(about 192inhé§§ tharh abbuP e hblrd, hdtheEripeiag pefiot! radg bedshietiedidf agts
obt ai ned e conpositions an techni ques of the gresent i nventi on.

Consequent ¥ lytsle asr@bwtéfeheumn@hppmﬁa%taﬁheeweomp of esitired oheese

ItoLgdg(r:E)dac I on o sul Hg%dggﬂ-g;{Bg%%%%egpgﬁég%wéngggy%ﬁe aQigZ%tin be

appr eqp at eaboust zdaysqmashab@a%hou@ltodipehltwtha sainge Ievwef flawsri bl e by
t he presené i r]vent I"g %}eesy conponents of cheese fl avor cent rat es wth
suf fi ci ent #§Ve'QRING ﬁ’écP pined, by tie cypresitions angiss BQ‘@érP M%%ﬂ? ed

using a 5 m(éhﬁeﬁc'cbﬁgyaueﬁtmn%nt\e %pie'h‘%’erﬁ’l%%%sthb’brb@éﬁt inbahtigiyout five

days according to anot her enbodi nent present I nventi on, nore
parti cul arimay algoreddce pmdtwmouttlmezpvaomesmah@ds deseripechimy. S‘pd?atent may be

of “cultur el RerRd W pARPHGH b EReBSy edmeih el bR e eE YA

gener akly requi treoaé ricpalivhiting embodiment thereof, an advantageous appllcat|on
of the present invention is in the preparation of enzyme modified cheese'

- (EMC). Using celis with high aminopeptidase activity in combination with an
ahtimicrobial that can permeabilize the cells can decrease the levels of | |
amlnopeptldases that need to be added to the matrix, thereby i mcreasmg

20 efficiency. Since whole cells are belng used and not only enzyme
preparations, EMC's produced via this method have a more rounded flavor.

Referring now to FIG. 1, in the present methods the starting material -

for the fermentation method is a dairy product comprising a combination or
mixture of an aqueous protein source and a fat source. The dairy product

25  can be a milk concentrate, a milk substrate, a whey concentrate, a whey
substrate, cheese curd, and.the like, or combinations of these dairy
sdbstances with each other or in combination with a supplemental protein or
fat source. The dairy product generally will be in the form of an aqueous
protein and fat source combination. It also can be in emulsion form. The

30 same or different dairy product compositions can be used as the starting
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~’10 -about 2 days (at |east about 48 hours) to ripen to the sane |evel of
flavor devel opnent as obtained by the conpositions and techni ques of the
present invention. Consequently, in sonme inplementations, the present
invention may al so reduce production tine over the nmethods described in
U S. Patent 6,406,724 in the production of cheesy conponents of the.
flavoring system 15 In one non-limting enbodi nent thereof, an

advant age | Lcat. 3 i nvention i.s i.n the preparation of
ooy aodn P vkE8ih Blendiind g PATSECheudh b RReR sithl efednae
activity ichesygflavairingsystéfa. an  antim crobial that can perneabilize the
cells can decrease the levels of . am nopepti dases that need to be added

to the matrix, TRedaby Rradeelsadisefubas tie siaring materialgengrally have tetahr e
- . | i s
ot hod - nesalRR LA @A o ASRYELLARM, frdteif IS S} atioft 1,

presens metohalstsut t@mmt,tfbhmnbm ofhbboat sltd;letbbat 8e 0 aﬁﬂ_tlﬁa@séts a

dai duct I .Sin combi nation or m xture of an aqueous protein

sour ce’ andcaltedts Qe D. T abgur J Opesastt. Piferably.dbey naverotalselide ate, s
11k bst \ t rd, and the
m |k subs é@ﬁt@nt@omm%‘ﬁgélgé@taﬁ 9@rsu ,y?r%f&ﬁ Jo?ﬁg?]tsgctﬁﬁﬁﬁ{tcl'ﬁ &

|'i ke, or conbinations of t stances W 0 hgar or in
conbi nat i cabeiitt 17 pergnt, fatreanteintpobabouat 98 to fabbut 26 ipercet) anddactpser oduct

' | f t ei f gt
donbi nat | ofertepRiptabat. 536 Hhdut Shsigant of he Mevatias 16vle chiheRBMir en
dai FY10F0dprdL%P§F@§éhé§ﬁﬂ?|fﬁﬁﬁ ARUEBO%oBDIUDO ér%bht,gﬂﬁ{érég Ay al used

in preparing the variou avor conponents of the presel se flavoring
system Thabewt $3tpabautc?&perenti as the starting material generally have

total solids C _E b 'REO@R:%U r} tao A (P | er A rotei c?nt %nts of

about 10 5 to abo percent, St go PN B K1)

per cent:, aiscbrleléerablhjeadda'rryd!lrgrediﬁntabmhbagirﬁig%pgoiblﬂ' Bﬁor}tﬁzgaté,@féd{d?fa@%@d[ 2_b|ny,
[ t o abou ercent, .pri |

Cont ent s o KSR AqserHRIH Mk 13b asX pratain coaioANOboMEYS o

about 185 pR&AIAE drydfiflk, Mtk BRtein isolate, whey protein isolate, or mixtures thereof.
Other protein sources, such as soy protein, corn protein, wheat protein,
and/or rice protein can be used in"part or as the sole 'prot'ein'souroe. The fat
source is preferabiy a milk fat such as anhydrous mflk fat, butter, cream, or
mixtures thereof. Other non-dairy fat sources, such as ve_gétable oil, can be
20  used in part or as the sole fat source. The pH of the dairy concentrate or
substrate is generally in the range of about'6 td about 7 and preferably in the
range of about 6.5 to about 6.7. ' In general, at least one of the protein and fat
sources will includé a dairy ingredient in the practice of th.i.s' invention to
pro§/ide a highly _Useful starting material from which various flavors which are
25 normally br otherwise associated with cheese products can be developed.
A dried protein source, if used, is reconstituted with water. The water
is used at a level sufficient to provide total moisture of from about 50 to abbut
90 percent, preferably from about 53 to about 75 percent in the substrate.
The reconstituted protein source is combined with the fat source to provide
30 the_ substrate. If necessary, fhe pH of the substrate can be lowered to the
proper range (i.e., about 4.6 to about 6 and preferably about 4.8 to about 5.6)
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.~'conténts of about 0.5 to about 5 percent. The noisture |evels of the dairy
10 product are generally fromabout 50 to about 90 percent, preferably from
about 53 to about 75 percent. The protein source can be a dried protein or

" concentrated material and is preferably a dairy ingredient, such as mlk
protein concentrate, fractionated mlk protein, concentrated mlk fat,

. Whey protein concentrate, dried whey, 15 non-fat dry mlk, mlk protein

i sol at &, V\/rb%y r 0 | ' r.mxiures thereof. . Qther protein sources,
such as soy ptrh %téegloﬁl{"ghcéf%h%@Igﬁf%éﬁységéﬁﬁﬁc a&ﬁ’ﬁl?'&d“fcﬁ}ge protein can
be used i n'migasdrganisas. Suitable! edibleoicidl afd® HbAROXIEN drganic Tt Yr§8nicS
preferably a m| lﬂ’\if at such as anhydrous mlk fat, butter, cream or

m xtures t ARG Whieh iglude hydeachipricaacid paeetissacid umaleis acidydaraticacid,, can
be 20 d d; : . | . . fet dai r.
oncent  at & herid, fHostholil Bck el aciaPHng fupallifs BéBor  iipfPabathe .. 7

concentrate or

_?nd pr &f er abilly conceriteate am@g\?jerﬂmwn devicé @lalﬁtbwtl?&é o l‘éd(}l(.ﬁqﬂé!'fat ) SF
east one of the protein and fat sources will include a dairy ingredient
in the pr a,;f{rpeg?ggrqqtl@@qemtqsyrp hemagsmeiy of the gubstrateer ul starting

material from wWhhdhe/@fihgH ' her\ se
associ ated wi twg%&gghgggméégﬁﬁaﬁgb@/@?g&é%é&ﬂgf@éhﬁfﬂ&aﬁﬂﬁg%ﬁr ce,
i f used, i <@naguesus mikektrivediconaentrateTbesulpdteate that issefluidimitk | evel :
sufficient | de_total noisture.of fromabout 50. to about 90

per cent , prcéﬁgg éﬁ%&g E'Pe&w%%BMtu"f)@ﬁI{rat'%%&%JP"??’@F@E’HP’? Rrefeeablyipst r at e.

The r etoons toombingd with diafiltediohy 8r B ' [ '

provi de 30 t_he-lsubst rate. If ngcgssgreeﬁ&gtﬂgapﬁ"g%upﬁggts%gietﬁ%?@)e?tr'l%be

| over ed t o iture f @feuitrafiliered (UR.or wisafitered&liafitersd (UFEDE) il pdwedeb! y
about 4.8 : | £.1 jble acid or by use of
a lactic atca?]ga@?'ggitgiﬁ%ge s@ﬁ?gﬁpéégﬁlalg%ﬂ %%r}'agf:{aﬁggﬁﬂﬁ I%a\geg @ge are

non- t oxi c, chatageristicsosualr s descrited ifslU. StPatent 664061724y dheek!milk ¢ aci d,
acetic aci |gic acid, tartaric acid, . ¢gitric acid, phosphoric acid,

| actic aci &bngﬁaﬁ % GbRe ugef st is arin cogbination with asupplemestakiatr ate, a
honogers zaisoQrcelRy pavidertheddSariffmiaterifiduce the fat droplet particle size

and insure hom)gi;n?i tg/ of the substrate. : , :
| referréd dairy products useful as starting materials for the methods of

the present invention can be prepared from concentrated whole or skim milk
with, if desired, added cream or anhydrous milk fat (AMF). The cream or
AMF generally is added in an amount of about 0 to about 20 percent,
20  preferably about 2 to about 15 percent, by wéight of the mixture. 'I,n' one
' embodiment for making the dairy product, skim milk is subjectéd to
- conventional ultrafiltration/diafiltration techniques to produce an about 3x to
about 8x (preferably about 5x) mi_lk concentrate product. .Cream or anhydrous
milk fat or a combination thereof is mixed with the milk concentrate. In one
25  exemplary non-limiting embodimeht, the resulﬁng mixture is homogenized,
and pasteurized under high'temperature short_timé (HTST) conditions, such
as at about 76°C for about 16 seconds in a heat exchanger, and then it is
cooled to about 21 to about 27°C. The resulting dairy product can be used as
the starting material that is subjected to fermentation to prepare the speciﬂé
30 flavoring components of the present invention. Preferably, about 1 to about 2
_percent salt is added to the dairy product prior to treatment with the various
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“I'n-one enbodi nent, the dairy product used as the starting material is an
aqueous m | k-derived concentrate or substrate that is a fluid mlKk
concentrate prepared by ultrafiltration (alone or even nore preferably 10
" conbined with diafiltration) or a reconstituted m |k substrate prepared
froma mxture of an ultrafiltered (UF) or ultrafiltered/diafiltered
(UF/DF) mlk powder and mlk fat. The starting material can be an UF/ DF
m |k having the characteristics such as described in U S. Patent

6, 406, 724 enZheee/diifukes/081I98S t& bASIEE@ tHaSs ﬁé‘vérﬁwq)%%ﬂn oAy nation

with a supplenental fat 15 source to &r{ovl e the start terial.
Pref er r ed 1@ P3stpudzrit dairy peaductis agelativelyovissous liquid, preferdndy net hods of

th i nvent | . d trated whol skim m | k
wh i aontdiGe A A i B A RGP S8R T et CANE) - The cor eam of
AVF general |y ifs siisled in Fl@nmmmryo{:r&ig@uboﬁxptﬁgiﬁmh rAflk E@ﬁ&@rﬂhrtezo

preferably about 2 to about 15 percen the mxture. In one

wel
enbodiSnentor Mieyeancegtiate. AMP o thedikecand grefaragaly kontaisingjaboiutd too

' t | ian/.di afii ' t echnj t - bout
S o ananob HPRLIah g Db e Bl e Sl B e Gotone bty o
~anhydr ous of WHiéh istreatedd(i.eqifbimehted) withesmstifid Enzjrses, duttdtes NedjGhtls,
non-1limting enbodi nent, the resulting

oncentrate., |.n on 5 exenpl ar ) | !
?n' xture i ?"ﬁo‘h‘gﬁéﬁggéd‘?s >§%’$eﬁ§§@ﬂjﬁﬁéé@%ﬁéﬁﬁdﬁﬁgmqmiﬂém short tine

HTST bki : ; r_ab ' heat
éxcha%ggft%gg%ge{fﬁagﬁ :dj[% Qfas&é r(':%o Z%C aﬁgﬂ%%fg‘t gl“cii régt gggg.gﬁﬁ'ﬁbgr%ﬁ?ﬁft I ng
dai r y10pr oddditivesrareepravided£eomivarich taesuifory-cheddard iconipdnerit, & Ubhessyrd t o

 nventi on CORRSAETER oreanpRer, CaRAne A8 boAIORREd. | ANSRBRINGD [ho
nzy S ol B Bl T e et cate, sfiected to an optional,
Theypast emm@tign ﬁﬁachﬁfprepgr afteefermendatiorvi After fementation peadrer ab| y
Gorty, raletiotls BEri Al SSEpiRIGRTE Rl b o b uid ol ("
15 time sufficient to inactivate the culture and enzyme systems. .
After the heat inactivation steps, the flavored compo'hehts or -
substrates can be used,sepérafély or can be combined in groups of t\;IOIOI’
three thereqf to provide the desired highly ﬂavor'ed”cultured cheese
cbncentrate. P_referabiy, the cultured cheese concentrate of this invention
20  contains 1 to about 80 percent of the sulfury-cheddar compbnent, about 10 to
about 90 percent of the cheesy component, and about 10 to about 90 percent
of the creamy-buttery component. ‘More preferably, the cultured cheese
concentrate of this invention contains about 25 to about 75 percent of the
- sulfury-cheddar component, about 25 to about 75 percent of the cheesy
25  component, and about 25 to about 75 percent of the creamy-buttery
componenf. The cultured cheese concentrate can be a thsicaI blend of the
components which blend is then used to prepare the desired flavored cheese.
Alternatively, the cuitured cheese concentrate can be formed by individually
adding the components to the cheese substrate; the resulting composiﬁbn is

30 then used to prepare the desired flavored cheese.
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5 or-whey concentrate, AMF or the |ike and preferably containing about 1 to
about 2 percent salt, can then be divided into one, two or three portions,
each of which is treated (i.e., fernented) with specific enzynes,

" cultures, adjuncts, and other additives for predeterm ned tine periods
sufficient to develop specific flavor characteristics. Specific enzynes,
cultures, adjuncts, and other 10 additives are provided fromwhich a

"sul fury- cheddThe flavop boilding bocic hestendls (Remhe tniee flavaricomponertsery”
conponent can be produced., Al though not . shown in the Figure, each
conponent Cah peafdahtna nillksuhsteale; which is thea psed tadaaaeheasSen step
before or Ti: ] " [ , [ i, t hen
neated ¢ o efiivef, T akbBuiding Bty cafl beaided Boah deddy

suf fi ci enprépared aticesetbmsieh el el rélative antbustg pithreestamponéitsdn théie heat
i nactivation steps, the flavored comgonents or. substrat ?@ﬁ%?n be used.

separ fit el fubbyregdghesseepnrentiate.aywsl as the tolal aspountpfcu £bees® provi de
the desi rgﬁn&&%&é iF\Eﬁf‘{f)?fré’l‘édg#éﬁ‘Hee\fbrfébeﬁsﬁchiégg(b%%étﬂéreﬂa\%ref erably, the

cul tured cheese concentrate thi's 1 nvention contains 1 to about 80
per cent ototrtbénatidrisuor/flaverdudes deppodington timdesitéd flavontharactdistiescent of

th h t d about 10,t boyt 90 t.,of t
or eany- bullsig e ies favor fEmpoprDisAad A rhease Bate. 7 Wt Keel of oncent rat e
of this ipxeaté %é@@é@be%rggawd,%wnahﬁaée Seaessibed ints. Patent

sul fury-cheddar ‘conponent, about 25 to about 75 percent of the cheesy 25
conpdfent 6.40017dAowhichedescriptions are incarperatedtherain ky eefsfensg:t ery

component s whi SO e ERBRnGRRSSS ohuaAtin 1 BN BoRRMSE o,
Al ternati ded yulttied chedse eshaentrse andnreférablyeabaut 2 to hboutd peycent _
composi {1 ShtTest St GNeRE A iicss ShiBskinaheiast wibieasaer babtheirelatbend 1
The f1 avokotayhhfbuils bf M&vaROES tainponents can Be rhbifRd ARY6F of AR S)
can be added to a mlk substrate,. which is then used to forma cheese.
Al t ertsat i Ashieve: & pafticulaily desired igvor profilevaAdditionally cthese threeed to an
al r eady components can be used to obtain other flavored cheeses and can be used in
various cheese bases (e.g., process cheeses, process cheese-type food |
broducts_, natural cheeses, cream cheeses, cottage cheeses, and the like).
" Asindicated in FIG. 1, a common dairy product can be divided into
20  three separate portions or othe_rwiée éupplies'sta_rting material for each of the .

' three flavor component production schemes in which it is treated (i.e., '
fermented) with specific enzymes, cultures, adjuncts, and a bacterocin source
added to at least one 'of the three flavor components, and any other additives,
for a predetermined period of time sufficient to develop specific flavor

25  characteristics. Alternatively, different dairy products can be used to prepare
each of the flavor componeht in the production schemes shown fn FIG. 1. In
ahoth.er alternative, a dairy product is supplied as a starting material for only a |
single type of fermentation procedure to focus on development of a particular
cheese flavor component. For example, a sulfury-cheddar component can be

30 produced as the sole 'ﬂavor component of the finished concentrate. Specific

‘enzymes, cultures, adjuncts, and other additives are provided from which the
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“'prepared cheese base. The rel ative amounts of three conponents in the 5
cul tured cheese concentrate, as well as the total anount of cultured cheese
concentrate incorporated, can be varied to achieve particular flavor '

" conbi nations or flavor notes depending on the desired flavor

characteristics. Using the three flavor conponents and a cheese base, a
w de variety of cheese types can be prepared, including those types

i w0 LS, W24 _whigh,.d i pt i ' t ed
horel n by r BRI camRtrioht & crealifi-BllyeoR cobionl, Aol % o
about 10 pebﬁéééy"%omﬁbﬁeﬂ&é#b@@r@d\ﬁﬁﬁ THE peoddsties faﬁgrqya@.hﬁrtnééé about 2

to about 6 percent thereof. Of course, as those skilled in the art wll
real i ze, b&omporentsida netgequite wheydrainagestepst Thepreparation ebeaemeht s can

orof e, adiediset eBtpPebEowiindl sECBigteR Bl el Lo 5 obtai n ot her
. flavored cheeses and can be used in various cheese bases (e.g., process

cheeses, process cheese-type food products, natural cheeses, cream
cheese® cRUlfyey-Gheddar Componeat|  ke). As indicated in FIG t a common

Sopp i b start | aneRrEhafen o e s R AL bRBSRhe fpEA" o
product i on cuthe zetwo-stagei process,i suchrasiliastraiedsin, FIG, €. nierthedirstétage saeci fi ¢
enzynmes, cyltures, aﬂg uncts,  and a. bacterocin source, added to at | east

I

~ one of the lafiicacd e apdhaskiis added taa staiting materialithakis a dajfy o

0L 1) ROUE 8, B4 bty o e SR

erent dair; cts can be used to
prepart0 eatrabsfuttifetof akoutr35E Enfiop about 10 to labout ahuirs to sbtamasmittore i n
FIG 1. In_anpother ,akternatiyve,, a dairy product is supplied as a starting
mat eri al o'?avé 9@405@_8@‘5@’%@3?. fermentation procedure to focus on

devel opnent of al ipakéi(stinetimedefeited k@ uBrarceSBANRY) s ah®nz§irthat is 2
sul fury-cheddar conponent can be 30 produced as the sole flavor.conmponent

of the fini¥ablnewadarbe arte. Lingees aretypisallydasived fromitbe gullet tismes, ofand -
Cemenso. IR AL QNS EBLER | Ao sl Aty ablididhas, o
15 from microbial sources. Various commercial preparations derived from gullet
" tissue are available from Degussa, Rhodia, or other such companies under
various trade names. The enzyme can be manufactured by grinding edible
gljllet with salt and non-fat dry_milk, dfying the mixture, and .gn'nding again.-_
Microbial sources of lipase are, for example, the molds Candida cylindracea
20 Type VI, Aspergilus'oryzae, A. niger; Pencillium roqueforti, P. glaucum,
Rhizopus oryzae, Mucor meihei, 'Bacillds species, and Chromobacter species.
In pfeparing the sulfury-cheddar co'mponént, a powdered lipase .
(preferably a fungal lipase) is generally used at a level of about 0.05 to about
0.4 percent. A suitable fungal lipase is commercially available from
25 'Biocatalysis under the tradename Lipomod 187.
The Iactié acid culture used should convert Iactb_se to lactic acid and
reduce the pH. Examples of useful lactic acid cultures include, for example,
Lactococcus lactis and Lactococcus-lactis ssp. cremoris. In preparing the
sulfury-cheddar component, a lactic acid culture is generally used at a level of
30 about 0.005 to about 0.1 percent, particularly about 0.0075 to 0.015 percent.
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~"cheésy" conponent can be produced. The processes for preparing these
conponents do not require whey drai nage steps. The preparation of each of

the flavor conmponents will now be described in nore detail. 5 '
© Sul fury-Cheddar Conponent. The preparation of the sulfury-cheddar conponent
Is preferably carried out in a two-stage process, such as illustrated in

FIG 2. In the first stage, a lactic acid culture and |lipase is added to a

 starti terial th d t h bove, and
Sho +eaoi tne PRI 6T 1 pihr ohtaiRed 1 158 Fbtagd o BRRalaRts 500 kb, 2"
10 to abog%@@%’éﬁ?&%%ﬁé‘h@r\%rmﬁﬁé’wm Bd4sed sichldsty NBOH aBdition | ess.

Li pase (s tines referred to as an esterase) is an enzyme that is well
known in Mmmng LAdzaderamiresoysiecean added ibeferer ooafteribedit et ti ssues of

young ani ca f dul t ani mal s,
or 15 froff Hf k Fe‘js Jﬁ?%@y a%ﬁﬁﬁ%ﬁ 88%?&‘3?%?@%3?@3?‘%%@% ved from
gul | ets 1 igsEtePally §s prAohBH affer N dRpBusifmtefuiiA thesaid timesas the onpani es
under various tfade nanes. The enzyne can be manufactured by grinding

edi b_lj e g@ddgionf theactetnsin aourceat Fer gxample, adﬂgmmgoftthe Bactervc and
L n” o S0k prferARY Kuate iR eRialn bERTE ¥ Br ABLSTHERE he BRE, 1) I°

roquef or t iadjisted!raixeure shodid ropbe porpitted thiwetl fmea heng peBadidf tinse apeci es,
and Chronpbacter species.. In preparin cheddar co onent a

th | f
p?wdgred ithe digher i jevelsig/, a PHIR abomgﬁé?s@)ﬁigaegéﬁé'ﬂ%@ FeleR ! e a | evel
of a I H@ﬁg
comer Ci a%rﬁ@%&@%ﬁd@\%oé]r gg{%eav%lréglgsgn er e}attlrlg enaﬁ%écli_lnglgnod
185 ThtehlcsfqhHlocobxal gkomdhtafmdepmdzfm‘ahbnul d con\d/ert | act ose tlo | actic acid and
reduce e s aof usefu act t | N
exanpl e, Lgct O-E%%gggg ’8%'?@“&%%“&%‘6?8@3‘888@ Pglﬁj‘? "lg %%B}erbgq'réﬁg? off%?n
preparing émﬂjryfézhbaééb’c@ﬂh@@ﬁéht W@Bbcte@oélﬁ(&dn@p@mdipéubé uoeai s
general ly used at a |level of 30 about 0.005 to_about 0.1 percent,

parti cul arbactamsin-prodising Pbl't@feol%d?fetlh@éﬁlﬂam fermentation donditions'such
' 15 as described herein. Non- I|m|t|ng examples of such bacterocins are nisin,

such as the nisin variants nisin A andJor nisin Z, or nisin analogs or related
Ia_nthiohine-containing peptid.e's, such as pediocin, plantaricin, subtilin,'
epidermin, cinnamycin, duramycin, ancovenin, and Pe'p_5, individually or in
ahy combination thereof. The bacterocin source can be a commercial source

20 such as NISAPLIN°, containing about 1 million 1U active nisin per gramis

| available from Aplin & Barrett Ltd., Trowbridge, England. Nisin-producing
cultures also can be used including applicable strains of lactic acid bacteria.
Nisin can be isolated from natural sources or produced by recombinant DNA
technology. Nisin has a molecular weight of épproximately 3500, but may

25  also exist as dimers or tetramers having molecular weights of approximately
7,000 and 14,000, respectively.

Either contemporaneous with or soon after bacterocin addition, a
Brevibacterium culture (preferably a Brevibacterium linens culture), introduced
generally at about 1 to about 3 percent, preferably about 2 percent inoculum,

30  ora yeast from the genera Debaromyces or Kluyeromyces, and a sulfur-

containing substrate are incorporated into the mixture. The Brevibacterium
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.~The “pH of the m xture obtained fromthe first stage fernentation is

adj usted to about 6, or a higher value, with a base, such as by NaCH
addition wth mxing. A bacterocin source can added before or after the
pH adjustment step. The pH adjustment on the first fernentation mxture 5
preferably is perforned after or approximately about the sane tinme as the
addition of the bacterocin source. For exanple, addition of the bacterocin
source preferably is done imediately before the pH adjustnent. fl'h.e pH
adj ust ed- mSk{tUreOE ieastrameonerpthens ttfusccantaiming substrate tocorgapeleptidalty ti ne

[ t\af. O | gher, .in the absence
o che” 20 SRREnSUR e po o B Whdlehe tlSiondolrns 8 ooy <
i ncreased misik soafcaroc aatisin-prodaving andird, el disintdd e O'Fr}ﬁsihaﬁbg{,aﬁﬁn
source that is optionally used in the preparation of the sul'fury-cheddar
conmponent &é‘#”f?epsaa‘g‘é%‘% ﬁ%‘éﬁiﬁ'%@mﬁ”ﬁs frat the final canceatration of activerduci ng

| t ur & ungggint iSNRE r ' .1 Lons such descri bed
ﬁgrei n.% Non- 'lnrlrﬁ'??énghexanp i@fﬁnéﬁéﬁﬁgﬁgﬁ&Pﬁgeaéi@%ﬁuiggalﬁlgﬁ(’en as the
ni sin vari abcstli2s ppm)apdhw;Iaﬂ)eéhﬂoﬁAGUtm%ﬁmﬁt_mil?@?] i,gF,i%l?}rtgtﬁé?i .
hi oni ne- cont.ai ni n ept.i des, such as pediocin, pla . —
laginfjer mn, 38%&%Pﬂﬂ‘)gaﬁgrfpeﬁ%paraﬁel@&lambqutaﬂ@ toegbow, 16thHi/gi(beal Iy or in
any conbi ngjuc 3tHes 88but 4 n}?)acteroci n source can be a conmercial source20
such as NISAPLIN(r), containing about 1 nillion IU active nisin per gramis
avai | abl e from Ahe fermeaaratien is them continmedrfod gboutng|teboutiosi auditisiici ng

I | ncludi n | icable strains of |actic acid
pact orfoa. ~ Tt &Y adBmtRT ALl e dpold AR AL B ey isiuced by
r ecombi nantBreibacteriimduttuye ié%ﬁ@a?%ﬂa%d?@dﬁ%&t%ruh#%é Wgr&jtfc%r) Ry mately
3500, but % 25 al so exist as dinmers or tetfaners having nol ecul'ar weights
e

of appr oxi [ fompaymgsanthere, shoid ﬂ@bb@myma.in@tﬁMionomfnf 1(_'arrpor aneous
ith ' ' Lt .evi bacterium cul ture

Cbref or abl 2T e oS WA e WhGler ot o CHe tavbIn san o
about 1 t o bebpredugeddrarantariousahizrodriganispesior éxtracieefrofslapt SFaniafalor 2

Libet 115 o 4PESeRCaTsEyaltal SRiren 8l e gtAane fsiem ave uaigbeum
commercially as dry powders or in liquid form. Preferably, both stages are
carried out in a single vessel. Preferably, the reaction mixture is subject to
aeration during fermentation to preven{ anaerobic conditions and to provide
good mixing. Generally, conditions should be maintained to minimize phasé

20 separation during fermentation. . If phése separation does occur, an optibnal
homogenization step can be used after fermentation. |
After completion of the two fermentation steps or stages, the cultures
and .enzymés are inactivated by heating to about 63 to about 88°C for about
16 seconds to about 30 minutes, preferably to about 74°C for about 16
25 seconds. Preferably, the reaction mixture is recirculated during inactivation to
improve heat transfer. Disodium phosphate (DSP; generally about 1 percent)
preferably is added to the fermented mixture immediately before the
inactivation step.
As noted, the Brevibacterium culture is preferably used to form the
30  sulfur-containing compounds. If desired, a microorganism genetically

modified so as to provide similar Brevibacterium activity can be used in place
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“-19culture or yeast can convert the sulfur-containing substrate to
organol eptically potent sulfur-containing flavor compounds. \Were the
bacterocin source is a nisin source or a nisin-producing culture, the

" nisin source or nisin-producing culture is added in sufficient anount s
that the final concentration of active 5 nisin In the m xture undergoi ng
fermentation is at | east about 50 1Ug (i.e., about 1.25 ppm,

| ar | to_ about 12.5
oy Cand o5 A0 BbybAkeront edkred %J&%’g%%%&ft%dﬂ‘mﬂ&"( sugha” apout 3.5
to about 4ganmlcaﬂ'ylmdcﬁﬁeﬁanﬁ@‘bbﬁyhmgnt@%ﬁm&é@‘t@ﬁeﬁﬁéludé@%thmtﬁé’ about
96 addi ti onal éo hours at a temperature of about 25 to about 45C.

Pr ef er abl y 'BHR "Bapebasisavar cultrred ture |s used as a flavor adj unct culture

to produce sulf ea

i nacr:)t i vation of qforné drﬁé% u?g{;vg %ffz@”?%ﬁwgrﬁ@g@p?%ﬂ&es The
enzymess carsulfhecpntninuagdrée‘ ammmamdsstmpépﬁwégéﬁn@rmng isuffii-eaftantingr om
plant or aninmal 15 tiss ppgelaqu vari ous enzynmes of the enzynme systemare

avai | abl e APRRALHS,3 dri¥alates gen amlngquifur—p@nmmlngmn@m Y, t
h. e t reaction
nture t SR CSuRAEI 1884 Boreh P s Wie aanatleiot e, Bl ron:
condi tions Q{lmsttlntq:matmmm (HgffmhmEsiatgs I[Baogr)alridﬁrftma{métmﬁ EJ}\QHI 1!\@ Eg .
d tion during fernentation phas
gg:og glt Pgn h&%e?a gidyec%?a %rﬁgﬁﬁdé‘?" as.frogn otharsuppliee used after
fermenet i Prefédabfy, tﬁé’ﬁﬁl‘f@%&&aﬁﬁnd S6bétresShARARAL h@%@hﬁ{% or stages, the

cultures and .enzynes are inactivated by heating to a to about 88C
for about 9letathientdand b-eysteine3dn especially ppefefmdaa:mpodmnamsuthe?gmmmr

I t cul ate
ot g " oo SAEP sy SR D o 1 2R R Bl 20 o SRR
general l'y aii(hblmelhlparrcaemd L-qysedine abr & misturd &F A -inethibaines LogntAFioRext ur e

ation step. As noted, the Brevibacterium
| Erma Slr 2t ,egy ﬁ%&gﬁﬁrg)gugba%u}/ﬁphﬁmgg substrates are generally added ata

15 level of about 0.01 to about 1 percent

In one particular preferred embodiment, the sulfury-cheddar
component is prepared by treating a dairy product comprising a mixture of
skim milk concentrate and anhydrous milk fat (or cream) with a lactic acid
culture and a lipase in a first stage fermentatlon and then, w1thout any

20 inactivation, conductlng pH adjustment to about 6.0 and adding the
bacterocin source. o

Treatment continues with addition of a Brevibacterium culture
(preferably a Brevibacterium linens culture) and a sulfur-containing substrate
such as L-methionine and L-glutathione, L-methionine and L-cysteine, or

25  added L-methionine, L-glutathione.,'and L-cyéteine. The first stage
fermentation preferably is carried out for about 10 to about 24 hours at a
temperature of about 27 to about 32°C. The second stage fermentation
preferably is carried out for about 16 to about 96 hours at a temperature of
about 22 to about 28°C. Although it is preferred that the two stages be

30  carried out sequentially as shown in FIG. 2, they may be combined into a

single fermentation step. For example, such a single stage fermentation
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~'30 'sul fur-containing conpounds. If desired, a nicroorgani smgenetically
nodi fied so as to provide simlar Brevibacteriumactivity can be used in
place -20 of the Brevibacteriumculture. For purposes of this invention,

" such a genetically nodified mcroorganismis considered to be included
within the term"Brevibacteriumculture."” For purposes of this invention,
the "sul fur-containing substrates" are 5 sul fur-containi ngdf ree Sm’ no
acids, tri tides containing,sulfur-co I ni aci ds,_an rotein
v of ys| aPERSS i3 BRAPRYYSrres olb At abRnhes theheut 3B Gdo Shoutad o 188g ¢
protein hygpgtgysates are avail able, for exanple, from Quest Internatlonal
(Hof fman Estates, Illinois) under tradenanmes N Z-Am ne, N-Z-Case, Hy-Case,
and Pepticase, Qthepsu lsrsccfn’tamumg sebstsatep) f esed, ate g’eeér(ailylﬂrgsentha a

| ud h t hi
- cyst e nelVER L8R3 T oo aha T rRehobp ReRbEtonyE PecleraRly CaBikd
substr gt e withaadthtibhte Feévémrmé *ﬂé@c&id}ﬁm%&dretfrah%éé&hmbeanée aﬁ&

L- net hi oni ne and L-cysteine, or a m xture of met hi oni'ne, ut athl one
and L- cyst Bf¢dde gpedduixing: - A@Fﬂt&IMBMe&mbb’rﬁ%ﬁ%m"@e&'ﬂw ceddotb at a

embodt ment 14 et drg gk drBRishTbe olad RERRE Y Bhe i ng & dai ry
product coapptapriate &.€v Kiphaseepathtion %bhm?%@%bbﬁéﬁ nﬁﬂﬂ:réfébhdr ous m |k
fat (or cr eanlamytlpﬁgﬁl actic acid culture and a lipase in a first stage

fer ment.ati 8RY mQgenizrd paﬁytozfslﬂh%é&qamﬁnbn/\ﬂeb frrmentatiopthe

adj ustigent I

conti r?lqgs \?\nb? agﬂfqt ?8%/@§g af?%r evi b acr:l:T‘?d ?ﬁ%}%@h tur e??:%lﬁ&ﬁl erac%@cﬁs%

Br evi bact eabowe! iPrefesably| aeratjonds dliscantinued-thooughionit tige hehstrfan:tleatlomch as
L- met hi oni n nd L-gl utathione, L-nethionine and L-cysteine, or 25 added
L- et hi oni Rg &L gI ut at hi one, and L-cysteine. The first stage fernentation

preferably is cahe sulfrbontinirgPaubstidtes arédadbddd d438ist in e ProduRitiBAr at ure
of about 27 _to _about 32C. The second stage fernentation .
of sulfur compounds important in cheddar, especially sharp cheddar, flavor
15 . development. Preferred sulfur contalnmg substrates include L-methlonlne. L-
glutathione, L-cysteine, and mixtures thereof. The L-methionine is used for
sulfur compound generatioh through the action of the Brevibacterium culture
or-the yeast (a Brevibacterium linens culture is preferred). The tri-peptide L-
glutathione (i.e., glutamine-cysteine-glycine) and the amino acid L-cysteine, in
20  addition to serving as substrates, also.act as procéssing éid's to cre_afe redox
equilibrium conditions which facilitate flavor production by the generatioh of
desirable sulfur flavor compounds (i.e., methanethiol, dirr)iethyidisulﬁde, and
| dimethyltrisulfide). Hydrolysis of L-glutathione to free aniino acids by
microbial enzymes is expected during the fermentation period. Further
25  hydrolysis may also occur during subsequent heat'treatment (i.e., during
in'activa'tion and/or incorporation into cheese base). Generally, expected
~ levels of L-glutathione in the final cheese product (i.e., the flavored cheese
product produced with the present cheese flavor system) are less than about
10 ppm. _
30 . By way of example, the use of a Brevibacterium culture to generate

volatile sulfur compounds (VSC) from the sulfur-containing substrate
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-~preferably is carried out for about 16 to about 96 hours at a tenperature
of about 22 to about 28C. Although it is preferred that the two stages be
' 30 carried out sequentially as shown in FIG 2, they nay be conbined into a

single fernentation step. For exanple, such a single stage fernentation
21 process is generally carried out at about 25 to about 30C for about 38
. to 110 hours. O her sul fur-containi ng substrates, if used, are generally

ST s el 0 e R
rom beconIgyPaA 3 Bia Y RSN €p, o8 ST nApais Brapabie er o

ef f ect ed cedinto tion mxture using a diffusion
pl ate or quoum|hg@@mﬁ¢ampev@sanSC Howeyer| intreactior mixture pYSI€MSsepar at i on

urthot |t resshResohedinLEratant BA0G, 2 FonarFiTy B BrfRhdiortet L2
| nacti ﬁt ?pg-l YHIGAME, §deéﬂ§§rre£1§ﬂﬂctéé§§tﬂéw ofosshtarisation froef spailaige,

aerati [ scontl nue out the heat inactivation process. The
sul f ur - conhigroorg@antsms.t r at es are added to assist in the production of

sul fur compounds, i ortant ec

devel opnent . Pr BR@F %H“%QJFP '%?ﬁ‘g:la% ‘tlbegﬂqr‘é%‘ 'grb?é@ﬁj&%ggﬂ?ﬁet!] %\p?:]e

gl utathi Oﬁﬁ%n& 898%@ Bifth ARiSTUTE SsiRent metheqbngaw flonmeboub60 e absutised | or

sul fur co un eneration through the action of the B[I'?'@ teriumculture
r

Er Eglhﬁt gteﬁ&m peecedt cpiefienably frgm aboul B3 toabowte’ S pefreste UlUffie t d- pepti de
i 0
d
L cus e necteids sompp it .5 3 ﬁ@f?‘%@“ﬁhﬁﬁ?ﬁ“&f@@t@ﬂ WRNSA cessing
glr g 3 UE ?I g ; e%; @ﬁ.g&;] o caﬁ?.#l rhatl?riall%nsmhchbs whey cohcemtratecdn ma&o@extnasor
eneration o esirable, sul furgfl
Eet Ihanet hi dhe sy Hﬁt—ﬁb‘?@ﬁ’%’&qmﬂene%ﬁemﬂ?h%hﬂ?lﬂ?? fa]’lo?\égé?c&‘lg—@sgr o yS| s of
gl utathi @ﬂcﬁl% %hgwﬂ‘?nﬁuré{ﬁh% 4P8, 7240 raﬂB' referéRay iemade thepstot khedur i ng

the fernen erio 25" hydrol ysis may al so occﬁur during -
subsequent sbl&mty-cthemialrmmmmmt hkelyrq‘mgalns other potent aroma or flavor

15  compounds, including sulfur-containing compounds, which have not been
_ detected .

, The sulfury-cheddar component prepared according to this invention
develops the sulfury-cheddar flavor characteristics within a shorter period of
time the sulfury—cheddar components prepared using the methods described

20. inU.S. Patent 6,406,724. In particular, the sulfury-cheddar flavor component

| of this invention can be prepared to have a cpmmercially suitable flavor |
developed within about 26 to 114 hours, instead of the typical minimum of
about 8 days required to achieve comparable flavor development in the
sulfury-cheddar component made according to the methods descnbed in U.S.

25  Patent 6,406,724. In one particular embodlment, the treating of the first dairy
product, lipase and lactic acid culture of the first stage fermentation is
conducted over a period of time of about 10 to about 24 hours, and the
treating of the bacterocin-treated mixture in the second stage fermentation is
conducted over a period of time of about 38 to about 50 hours, such that the

30 total fermentation ttme is abput 48 to about 68 hours (i.e., about 2 to less than

about 3 days).
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“inactivation and/or incorporation into cheese.base). Generally, expected

| evel s of L-glutathione in the final cheese product (i.e., the flavored
cheese product produced with the present cheese flavor system are less -
" than about 10 ppm 30 . By way of exanple, the use of a Brevibacterium
culture to generate volatile sulfur conpounds (VSC) fromthe

sul fur-containing substrate -22 nethionine takes place optimally at pH 7,

with less thanTR@ aRIItRANGT B hadterocks kblide/ irPteUdddianahixifesude’bfort han
5.8. At pH5.8 to 6, B. linens is capable of producing significant |evels

of VSC. Hoaking this sulfurychedsiar goppenen\paraits adjustmest dpward teehigheru. s.
Pat ent 6, , | he f . | t ' ve 5.8 woul d
greatly ié@%e%éaiqrﬁgm#s%’y §%’t&‘)’§ ,anéﬁ%ﬂlsgﬁ'lﬁé)rg{)\%%%&g agteaag%(r%i cgfr oor gani sns.
The resul fam@ertatidrusyels testdRavor depelopmeritedin be gucelbratet yet withouttal y a -

liquid or paste with nmoi sture content in the range of from about 50 to
about 5 SOPMQ@@QS'Wg’P@Péﬁiﬁ9“?9’9%96Hf‘dggr{i@e&f@@gtswaﬁércent. The .

sul fury 10 %’ﬁﬂ : dryi QA with,
or vvithou& '%ﬁe adaﬁ%{%ﬁﬂgp{ '%‘g%ﬁ%om?@hlsél g,gggﬁﬁ'gégxm@?axg%cen rate or
mal t odext forrthe prodection bfisimitandelils of M8 irethe galfieryatcdmpbaent withinl avor

characteristics ,and rofile showmm in U S. Patent 6,406,724, and reference
e e t AEFEETAted e P Ui A5 GmRATech iR, SIB AreRAIAHNSRGTASS Hidter

potent ar gt Ple HARERScid 20aRE0UNds, incl uding sutfur-containing conpounds, -
whi ch have not been detected. The sul fury-cheddar conponent prepared

according to this invention develops .the sul fury-cheddar flavor
characterigtics ‘\re/ithi n aehorter period of time the sulfury-cheddar
conpornent eé’ﬁa 85‘&%?% t he net hods described 20. in U S. Patent

6,406, 724. |In pRHe priparation BEtHeIbhessy sorapenent isayeferbipearied o@fintdi s
I nvention can be prepared to have a commercia sui t-abl'e flavor devel oped

[ 1
wi t hi n ab&We stege pracessiasulliystratest indd Gr3.1 lmetheﬁ/iﬁtgtagﬁ, @ dRiRy pfodugbout 8
days requigiefl dsPdédctbRdCatt VPR iABE Qatd AWRh LREEE YXF Bhctdria (preferably

Lactobacillus helveticus which has a highllevell of aminopeptidasé) and then
15 maintained at about 15 to about 45°C for about 10 to about 24 hours to obtain
a mixture having a pH of about 5.4 or less. _

Optionally, a protease, aminopeptidase, lipase, or combinations
thereof also could be added in the first stage. The types of lipase and addition
rates for lipase are similar to those deécribed above for the SUIfury-_éheddar

20  component production. The peptidase is an enzyme with peptidase a.ct'ivity,
preferably amino peptidase activity. Such énzymes act upon bitter flavored
peptides that result from protein hydrolysis. The peptidase can be a purified
enzyme material or can be cells of a microbe that produces peptidase activity.
The culture cells can be spray dried, freeze-dried, frozen, or freshly cultured -

25  cells and can be non-growing or capable of propagation within the substrate.
Preferably, the peptidase enzyme is used in powder form, although a liquid
form also could be used. | '

A bacterocin source is optionally added to the mixture obtained from
the first stage fermentation. The bacterocin source used_ in this mixture can

30  be any one or more of the bacterocin materials identified earlier. As in the
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.“sul-fury-cheddar conponent nmade according to the nethods described in U S
25 Patent 6,406,724. In one particular enbodinent, the treating of the
first dairy product, lipase and lactic acid culture of the first stage
“ fernmentation is conducted over a period of tinme of about 10 to about 24
hours, and the treating of the bacterocin-treated mxture in the second

. stage fernentation is conducted over a period of tinme of about 38 to about

50 hours, t to about 68
hours (i. g? ‘:'Jﬁgrbatﬁtlé5 szttb g ﬁ%@gbp{;ﬁ%%éﬁf%@ﬂé%é@g%%%e?}%ﬁ%ﬁér‘ on of the
bact er oci rsosoce canibe added sefficiemt thatehe finalisetcéntratiom st ABin i the

sulfury cheddar copponent, permts adj ustnment upward to higher pH s of

appr oxi matBPug gewgﬁﬁﬁn@mﬁ!@n 5@t past gbowt OO 15ha ¢ee., abouti @dnt at i on
such. thal ddy Garficiahy aBB0t G@%Qﬁoﬁfgﬁbmﬁ)ﬁ% Y8ho mg%tab%utﬁz%ob' em

arising f e out gr. wth o undesira m Croor gani sns at

t he hi@herpmhb @ndimore partidudariyaboul 40 tn:hhonh’ogsro ﬂidtgmm abiout 3.8¢0
producti on of SI m | g | evel s of VSC in the sulfury conponent within an
accel erat RRMdf time as conpared to similar preparation schenmes that

onit the baCterGﬁtnGnélethﬁé Hi& Rt AR frdfPid frafeageon Of Lhe

cheesy conponent pref of & carrie Ina tw sta rocess-as
i1l ustrat éanhnntatlgn @Uld Ibetamuﬁedsto ahiaa 6,0 ar digher tprfudhet facilitate fiavor

d bed th I d f bl
ot obac, 1B et "B Ee R e Bl Bl FiBEire BiefinsdioRetcey “and t hen
15 majmt almﬂaﬁétloﬁb@mweléhée& yavphiborféiit, i‘scxieméd infediatespricidoltfers to

obtain a mxture having a pH of about 5.4 or less. Optionally, a protease,
ani nopeptlﬁ%@on Pf i Bacleroein $9UMRR-i ons thereof also could be added in the

first stage. é‘égggn&’tsé t 7 Slﬂ%&ﬂ%ﬁ%ﬁ%a ﬁﬁfeﬁm&&re fst i St m | ar

to those descrlbed ury C onen productlon
The pept | cars enzygmersystemriecluding q)bpasejaa;prcﬁeaselmymnxtpreeﬂmredm wnda no
pepti dase act | \é'stey ThséJ (r:nhlxt%rr]é TOm sfag age }fj Riow ?Aélagmg tl'\g ac?erocm source, is
16  treated with the enzyme system at a temperature of from about 20 to about -'
50°C for a period of from about 24 to about 48 hours, preferably from about
42 to about 46 hours,
The lipase enzymes useful in this stage include those previously:
described; and'preferably are a fung'all lipase. A powdéred fungal lipase is
20  generally used at a level of about 0.05 to about 0.4 percent. Proteases are
enzymes that can be derived from fungal, plant, or animal sources, as ié. well- |
known in the art. Examples of suitable proteases include Enzeco Neutrai
Bacterial Protease 2X, available from Enzyme Development Corp., and
Promod 215 available from Biocatalyst. The powdered proteases are
25  generally used at levels of from about 0.01 to about 1 percent, préferably at
- levels of from 0.1 to about 0.4 percent. _
The enzyme with peptidase activity used in this second stage
fermentation include those described above in connection with the first stage.
For instance, Lactobacillus helveticus can be a lactic acid bacteria with
30 aminopeptidase activity for this second stage fermentation. The peptidase

enzyme in concert with the protease enzyme creates a high concentration of
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g “ides that result fromprotein hydrolysis. The peptidase can be a
Bﬁ??fied enzyne materi al gr can be cells of a mcrobe that produces
peptidase activity. The culture cells can be spray dried, freeze-dried,

" frozen, or freshly cultured 25 cells and can be non-growi ng or capable of
propagation within the substrate. Preferably, the peptidase enzynme is used
in powder form although a liquid formalso could be used. A bacterocin
source is.optionally added to the m xture obtained from the first stage

f er ment at if§¢ aMINO Beids @ngsmall peptides shat contribute to thieuchessaflaidy. BRheiny one

; : ' teriaks ibdentified earlier. As in the -24
O o OB RBoBRS SR SR Y LB S HENANd S 00 vt St
sour ce camoffmndatodt 6101 tocatsglit 3 petcente final concentration of nisin in the
m xture undergot':ng fermentation 1s at |east about 50 11U g (i.e., about 1.25
a

ppm, particul 'T%IEBEHU?S l’_é@dti@t%éuﬂemo;zglr?'oezpbﬁ t?ggmlseéoﬁ% :staegé:)ogt) ot
35 18 PanemeRtRuBRIG bR foR o miciBofieme isdradied fiedi | he
first staglantfaramniahtissues;olhe vbﬁo&djéﬂﬁgﬁﬂﬁ 6f Heletizyfind sg§te|ﬁ5 gFg}r) Ht 0

further faci lli#)@te flavar devel opnent. Preferably, the optiona

adj ust men@@Valigblgfmmergigly as dsy pewders o inliquiddopneesy conponent, is o
[ ' s | I 1 1 e bagterogin source.

Cecond st age T o oeard o lgveftan BETLAGER ofbar der iR the 1% an - enzyms

syst em i n@stimatgd dhtaughsanalytiqal e ren®nts] sUdh &s phE tidatablaiéidity, :

pepti1c6ase. ‘Q‘u 'xttur.e fr.qm s} e 1, now including the bacterocin source,

is 15 treaatned&?/dpf% 'Eaﬁ'gnéﬁ%ﬁ?e a?g’sﬁ%ﬂ?épde?m%%'ﬂﬁure of from about 20 to

about  50C f or Whesrthedakjet g6t Bhedkhéd, tH 8k e§%&$9§%ﬁi%§{5@f ably.from

t 42 to about 46 hours, The |ipase enzynes use I'S”st’age
?ﬁ?Fude t isadingtheinbtirg to ademperatyreanfdromedouf5 tosatsout T051Galand pase. A

_gggﬁfr 8%“%@% ébé B@Ergté%te%a%tgtge%ﬁg\%t@dlt&mupseergtuarte Br 4% |cigr];t t?rgg b 0-05 to
' insure complete enzyme deactivation (e.g., from about 5 to about 60
15 minutes). Preferably, about 1 percent disodium phosphate (DSP) is added to
the mixture resulting from the second stage fermentation immediately before
conducting the heat inactivation step. |

In the second stage fermentation, the enzymes may be added

sequentia'lly' or all at once to provide desired flavor profile. There is no
20  inactivation step between the seduential addition of the enzymes.

The process can be, and preferably is, conducted in a single vessel
without transfer to additional vessels for sequential steps. The vessel is
preferentially provided with mixing equipment to insure good contact between
the enzymes and the substrate materials and to maintain the solids in

25 suspension. A scraped surface mixing tank is preferred. A recirculation and
homogenization device may be empioyed to prevent segregation of a fat
phase from aqueous materials and to aid in maintaining the solids in
suspension. Water may be added during the fennentation to maintain

desired moisture content and acidic or basic materials may be added to
30  adjust the pH.
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-“‘enzynes that can be derived fromfungal, plant, or aninmal sources, as is
well - known in the art. Exanples of suitable proteases include Enzeco
Neutral Bacterial Protease 2X, available from Enzyme Devel opnent Corp.,
“and Pronod 215 avail able from Bi ocatal yst. The powdered proteases are 25
generally used at levels of fromabout 0.01 to about 1 percent, preferably

. at levels of fromO.1 to about 0.4 percent. The enzyne wth peptidase

activity used in this second stage fernmentation include those described
above in conneg} iadbaichia | | acillus
hel veti cus can beo‘gal act ir gfceif#fcﬁ%@gra?ﬁe%'mé gbegﬁfﬁgg'@#&g%g activity
for this peeparedhylyeating asaited milk cOheepieate Witls dipaseaydeai n concert with

and ormal | EISCRGREST M GO B APy Tt A 4 agtaiaslly hefkghods, st 35 O

ani nopept itgd@3geC félcléboaﬂMéta‘b%ﬁi‘lbm&rg,%“&vbel-‘tﬁ/ EA; tﬁ‘é%ihgrélsed at a
| evel of from about 0.01 to about 3 percent. e enz s used 1n the
syst erh or resulting frgppthe firststage withenisimdass thegleacterécinnand theman enzyhwe
roduced f ' ] croprgani,sns, or ,.extracied fro | ant or ani nal
Pl canee oS e HRIRREERRARLSASE S Bal pioteole  ah eBeyme

commer ci alwith @énidbypeistidiiesadtivityNahd @fufgbPlipasefR diRitit 42tofdbdiRad evel can
. be judged organol eptically and can be estimated through analytical R
measur emehtodrs atajempesatureiof akowb B8 tadhout #2°C a5 shewo dmEdGt Rati on of free

fatty acids an ' | t flavar is.reached, the enzynes
are deacti vat eg:%i;ﬂé]ﬂgg!?ﬂ'lg%p{g\fg%nkli?%pée%{g&awéﬁﬁ%&%%géw ggmﬁr%ﬁt’ﬁﬁ'but 65
to abtut MG tapeveniltie ngatticn miktate from Becérminghsadiobic hagner ature for a
sufficient ti i nsure .compl ete. enzyne deactivation from about

e t e.g.
5 to aboutprﬁwg§§9%qﬁﬁ¥’8§$: Abtess erasniatioghtig enzysees afe 'Qﬁ‘é@ég%bbhosphate
(DSP) is afsding heat hﬁeﬁ@réi!?%%oﬁﬁZBE‘F fist dbQun3d ﬁ.irﬁﬁﬁgfgbéé@%ﬁl fermentation

i medi ately before conducting t eat inactivation 1yh'e second

stage fer ifepireulation i pent ougloutthaduad inactivation process but without
. using the shear pump.
15 ~ The resulting cheesy component that is produced is typically a liquid or

paste with a moisture content in the range of from about 50 to about 70
percent, preferably from about 53 to about 65 percent. The cheesy
component can be spray dried to provide a powder with or without the |
| addition of carrier materials, such as whey concentrate or maltodextrins. The
20 cheesy cbmponent likely contains other potent aroma or flavor corhpbunds
that have not been detected. ' |
The prefe_rred-cheesy component prepared according to this invention
generally has its flavor characteristics (i.e., a cheesy "bite") developed within
a significantly shorter ripening period'than similar components prepared using
25  the specific starting materials and procedures described in U.S. Patent
- 6,406,724,

Creamy-Buttery Component.

A creamy-buttery component also can be prepared according to this
invention, although the reductions in the time period required for flavor

30 development have not been observed to be as dramatic as those observed
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-“'sequentially or all at once to provide desired flayor profile. There is no
20 inactivation step between the sequential addition of the enzynes. The
process can be, and preferably is, conducted in a single vessel without

" transfer to additional vessels for sequential steps. The vessel is
preferentially provided with m xing equi pnent to i nsure good contact
between the enzynmes and the substrate materials and to maintain the solids
in 25-suspension. A scraped surface mxing tank is preferred. A

reci r cul atfiopthexautfuny r andi heesy\qarapengntsenade lasgeding to g ent

segregatian of,.a fat r 0 ' Al d |

i nt ai ni gVEPiST gF castRa L BmREE UeTupBhEhs TR BocbRifly o Vs, 1

f er ment at i Patdn® 6067240 Helesvarethediesimy-butteryt edvnpandnizandde awcotdiagc
materi al s rra%liﬁl?_e added to 30 adj.ust, the pH -26 In a particul ar preferred
enbodi ment to thireinveatien hayesipener microbial siakilitnand spailage ofganisied i | k

e Lacb opacriirdls WHEARReA(HY crBipEHER HaENTE) el BORPOABRR deacdbbly, "
Sl e £l e e B hn e ey e o e el ud . apeut ol
e oGSt Pontaed S e e ATl B B
activity, W_gﬁcr%ﬁ@%g%ﬂﬂti@%ﬁ% ﬁ%ﬁ%@g‘“éﬁ"ﬁ %s@%}bléfGFoﬂ"'%rﬁp%t, ohe

tenperature of about about own in F 2. Fernmentation is
pr ef er abl y memsure of stabilitytih this cespadtas thenshelf lifg of thieeeroductio punp to

t th l i Xt b ' bi d ' d
P i nd0 Arcer ranReRA b ok s roib e RHeRhdatR Prs Rralll R hoot
(general | y oabpis tw83ftade pradeddt THe piepdration oPthd efedphybutteryeci rcul ation is

continued throughout the heat inactivation process but wthout . using the
shear punp component is samedeutdneadding ahigste acid eturedo & ¢RinecREPdUSt t ypi cal |y

o i SuciaSL AR BIELS e B InERRSBbol 20 BTG SO
cheesy for about 10 to about 24 hours. In a second stage, a bacterocin source and a
15  diacetyl-producing flavor culture ‘are then added and the fermentation
continued at about 20 to about 35°C, for about 1 to about 10 days, preferably
about '2'to about 5 days. Optionélly, about 0.1 to about 0.8 percentofa
citrate salt (preferably sodium citrate) is added to either the first or second
st'a'ge'fermentation to enharice flavor development. The enzymes can be
20  produced from various microorganisms or extracted from plant or animal
| tissues. The various enzymes of the enzyme system are available
commercially as dry powder or in liquid form. Preferably, the reaction mixture
is subject to aeration during fermentation to pre\)ent anaerobic conditions and
to provide good mixing. Phase separation is not a significant problem during
25 fermentation. After completibn of the fermentation step, the cultures and
enzymes are inactivated by heating to about 63 to about 88°C for about 16
seconds to about 30 minutes, preferably to about 74°C for about 16 seconds.
In a particular preferred embodiment, the creamy-buttery component is
prepared by treating milk concentrate (pH about 6 to about 6.7) with a lactic
30  acid culture and a pregastric esterasé in a first stage and then, without any
inactivation, adding a bacterocin source (generally about 50-100 1U/g),
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.“conponent can be spray dried to provide a powder with or without the
addition of carrier materials, such as whey concentrate or naltodextrins.
The 20 cheesy conponent |ikely contains other potent aroma or flavor

" conpounds that have not been detected. The preferred cheesy conponent
prepared according to this invention generally has its flavor

. characteristics (i.e., a cheesy "bite") developed within a significantly

shorter rLBSMMGRAL GEndnR) sbotht b5 GPABBAES erblith ahaduAeNGeaifg t N
specific Starting nmaterial's”and procedures described 1n U 'S Paten
6, 406, 7§4withCﬁsrg_aUynBHEtcm_ﬂ)aré§_)whturehavé\tmer atﬁiﬁw ?p%@me(gdiawﬁybﬁoml sg can be
repared accor di to s _invention, t hou reductions jn the time
Ber!ood_ r e§lifated F?rgferfqégj@cegd-qgg EF'BErﬁéﬁtl“r?l%lV&"r‘éﬁ EBH@ﬂ"‘B‘ﬂQ@ﬂ%’d to be as
dramati ¢ i%chg;%%uet&gm%gp. Léﬁtié Bfovtahedfél:'bﬁ}fédﬂs? helsl Afstatsges heesy

e a ng to this

corrponent S ccor di I nvent| on as conpar ed to respect ive
conporgent semelstationds damied oul foBabobhtiBrtb ahold@47hdurstatvatampernatere of

creany-butter gnpqne o accordin tp this jnventi uperi or
O POV R LR 6, 20200 o Rk SN i PR A

combi nat i oot tCdBKRt 10 axpd a8 TeRpRPrifird OF aboled2 toIbRIE 26PF. i S.
preferable that the creanmy-buttery conponent also be prepared wth

bact er oci rAlthaughpibisapieferred thattbei inedstagesibe earriedautisequeptiallt asnf | uence

one " measaevin FLERE | bYL5, Pelard 14,4308 72 WHlo B ebiRrared Rerdt 80 0.
10 Thep pr epfsrehtenth@ly rhig bey esfibined intd & singiedeanentatioprstépr Sich aarri ed

out in a two stage process. The preparation of the creany-buttery .
conponent §iRglesstage dewuentglionpipeessis generally cal '%PFh?gztt?I“BeBao{ﬁF‘?/ hr oduct

such as degglii b bpg. the mixture at about 20 to
35C for a%r(?)cfﬁt%tc?%ﬁ?bf)b& ﬁﬁ?&ré&@gbg’&ond stage, a bacterocin source
and a 15 di acet i patentscpaterit lapplicatinris, padentr publicationsdand sthert he

flerment at | orh segiths MHed Rind BileAGpetitiidh A herb8) iflibratel by?out 10

days, prefR
15 reference.

EXAMPLES
The following examples further illustrate the present invention. P_arts
and percentages are given by weight unless. otherwise indicated. _
Example 1. This example illustrates the preparation ofa sulfury-.

20 cheddar component as a flavor concentrate. This process also was used to
determine its effects on the ripehing time and flavor development of a sulfury-
cheddar component as compared to that described in U.S. Patent 6,406,724.

To prepare a starting material, i.e., a dairy product, skim m_il_k was
subjected to conventional ultrafiltration/diafiltration techniques to prod'uce an

25 ~ about 55( milk concentrate product. The milk concentrate was combined with
anhydrous milk fat (AMF) in amounts sufficient to obtain a standardized milk
with a fat content of 54 percent based on dry matter. In addition, about 1 to
about 2 percent salt was added to the combination of the AMF and milk
concentrate. The resulting mixture was homogenized, and pasteurized under

30  high temperature short time (HTST) conditions at about 73°C for about 16

-29 -



-~about 2 to about 5 days. Optionally, about 0.1 to about 0.8 percent of a
citrate salt (preferably sodiumcitrate) is added to either the first or
second stage fernentation to enhance flavor devel opnent. The enzynmes can
" be 20 produced from various m croorgani snms or extracted from plant or
animal tissues. The various enzynmes of the enzyne system are avail abl e

. commercially as dry powder or in liquid form Preferably, the reaction

mxture i ' ' ' f.er et ' : t ~anaer obi ¢
Condi 11 oncesBs( & featiiichbhilr T MniENEERLBledd dbollf SR TRR"

fsi gni f i carmespltiogldainydpnod d 'nlgt eonthired4n 8t peroentédliss, mrmbetde@gf%tt aﬂae _
erment at i step, the, cultures, an nzynes are Inactivated by heating to
about 63 t@ﬁ%&@%@%? anghad '1‘6)(1" 92@ ndakhe seswting dabymraduetawar ef er abl y
to about 7dded : ' r.ef nbodi nent

t he creany- but-gE?%%B@né%ﬁgﬁ?alﬁgqég?’é’g%reg%bbﬁgegﬁh%asm qrﬁé*gﬁbent rate (pH .
about '$ to aboutadic7acidistarter duiture ¢0.03Qpercent; ¢dctovoecas dactisdmdast r'i ¢

: WA gy Sutture ¢0.04%p ) blactisugast

bact or ool L AAPEESJBRET 9Py crBUIS: BOCRIPMSE HarsensoliGhand: inase

(general | yioab ﬁéﬁcéPrtPﬁeFé’aéééﬁ”t%ﬁ\é’@éEfgﬁ'édlﬁg‘i'm h%sméqu?féw& styhd h one or
h h ity pro yl o 1r

nmore cul tures which have the a uce diace om Citrate.
Pref err ed far 44diaurs gt 390Ci urdil the tesulting mixtutkerdamhedrpHoof 580  Lact ococcus

Lactis ssp. Lac}y ' r. diacetvlactis. The first stage 5 fermentation is
carried out foﬁﬁ%8H8€®eﬂ6‘gﬁB@u‘?&§H‘%ﬁ?@ Fffgs{%tﬁﬁsrf‘é&ﬂﬁﬂtaé‘i‘m ddut 22 to
about 1@26C. adjhstedeto® dsinigdg@OHWAR MiRing0 NISAPIANC &S allied 36 thébpit | to
about 10 days at. a_tenperature of about 22 to about. 26F. Although it is

pr ef er r ed 39i4stediBixtygs RioxifiRg 4804 arin fmabeencanitation inlthe mixturenown in FI G

eFhr once, SHEGN 08 s4880d hopd Rfbrkardf OB Mfa0 R it L o
singl e st e@letaibioner(Oa‘t percepty @aadsan actiyanted aliltyrecofl Breagbavteriaii lihens (2
patont - apdraeatn SRS s adk8giathe BH-Brsted rsbstrge fesmeriaian Bresiuett od | n
the pneserto ifitiate fHeCoécoht StaBelBItRE YerhEMaloh Précedd) The second stage
| fermentation was continued for an additional 44 hours with aeration at a .'
temperature of 25°C; the pH of the reaction mixture at the end of the second
stage was 6.0. The resulting sulfury-cheddar component had 1 percent.DSP
added with mixing and then was heated to 74°C for 16 seconds in orderto
20 inactivate the cultui'es and enzyrhes and to extend the shelf life of the
product. A relatively small loss of sulfur compounds was observed in-the
deactivation step. The sulfury-cheddar component had a total solids of ébdut
41 percent and could, if desired, be spray dried to form a sulfury-cheddar
flavor powder. , '
25 _ A sulfury-cheddar component, Ex. 1, was made according to the above
described proiocol, and a comparison cheese flavor component, Comp. Ex.
A, was made using the same protocol except the nisin addition was omitted.
Samples of each Ex. 1 and Comp. Ex. A were subjected to aroma extract
dilution analyses performed at a series of different flavor dilution factors
30 (FD's) of 20, 84 and 420. The diluted samples were passed through a gas

chromatograph (GC), and different flavor aromas exited the GC at different
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.~'15 -reference. EXAMPLES The foll owi ng exanples further illustrate the

present invention. Parts and percentages are given by weight unless.

ot herwi se indicated. Exanple 1. This exanple illustrates the preparation of
" a suffury 20 cheddar conponent as a flavor concentrate. This process al so
was used to determne its effects on the ripening tinme and fl avor

devel opnent of a sulfury- cheddar conponent as conpared to that described
in US. Patent 6,406,724. To prepare a starting naterial, i.e., a dairy
product, stime intenvalsasThebireamsdexiting the/&@ wenasplit into one stream that

ltrafiltration/diafilt i t echni t d 25 t 5 11k
gonr:gn!t ra’[ gab?n%%t%'d%é%ea&ycgcﬁggﬂ ugﬁ@ r%ﬁ%?ﬁSOW?I‘% ﬁhyd)r(mrjns m |k
fat (AMF) Hatermnation Wasimhade s the ftesahde 8r b éé,qgsé%ﬁt?gtl#s o{witm% h a fat

content of 54 percent based on dry matter. |n addition, . about
2 percent ¥arieusdsversdisied in Tableschbhd 2. i Anotbier streamwasrsiibjedted to

concentr at resul ting mxture s _ho eni zed, and st.euri.zed under
30 hi g + capeP e S, Heds e BRE Ton G Bnsiterdo T about L6
- 29 secondgEx.M awitle disie)xah@Teable 4 0EmipEx. A, wifoutdmigfl to about 25C. The
resul ting dairy_product contained 41.8 percent solids, 22.6 percent fat,
and 15. 4 per cerdthepiesulis of dhejadabtative Aayer profile analyses wererag follows: pr oduct
was used to prepare the specific flavoring conponents of these exanples. 5
Lactic acid starter culture (0.01 percent; Lactococcus |actis and

Lact ococcuTable ti (Exaplect en@ith Nisiip03 from Chr. Hansens, Inc.), and |ipase

(0.3 percept)—were added to the dairy product and fernented in a first
stage for|14 hourg at 30C until thejresul ti ngptasiobir € reachdd a pH of 5. 2.
The pH of theNfixtire obt '@l from tthe—first—sts erpeatatli on was 10
adj ust.ed t p—6—gsi-ng—NaOHwith_mixi-ngt NN 8 uad ad¥ld o the pH-
adi 1 wroda a1 Metha I i fidal d i i i '
j usted *E b e— PO EBY -a—qd F—+od the m xture
subj ect ed e—sgcond TG FeRt-at-gh—t .,Yhi o+ .ey(o. 45 percent), L-
H (ova PG FIRVE-S -V I. 71 I N1 T2 f _ Deov K i
lg: ﬁteﬁtshl((z)n, Oyt bmmﬁteau. VB EE—gH-ire—gi—Blevt act erium
5 sulfurous, brothy, oily Y Y Y
15 6 potato ) N N N
7 Methyl thiobutyrate Y N . N
8 " potato, methional Y Y N
9 1-(Methylthio)-pentane- N N N
11 DMTS Y .Y Y
20 14 pungent sulfidy, plastic Y Y N
15 sulfidy Y Y Y
16 garlic, sulfidy Y Y Y
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" aeration at a

"percéent) were also added to the pH-adjusted first stage fermentation
product 15 to initiate the second stage of the fermentation process. The
second stage fernmentation was continued for an additional 44 hours with
tenperature of 25C, the pH of the reaction m xture at the
end of the second stage was 6.0. The resulting sul fury-cheddar conponent
had. 1 percent DSP added with m xing and then was heated to 74C for 16

ds ingopder o 20 inactivate the cultures and enzynmes and to extend
fﬁgogh;:‘ .ITPF’Ee éf(bﬂ%paf?rqﬁ’(ﬁjgi‘?"wmﬁa‘t“l"!ﬂépytﬁﬁ!ﬂ) | oss of sul fur conpounds

was observied 1 n Th§ deactivation Stgp. The a;&dﬁaﬁbhcdda. onponent had a
total soligs &P abdut 41 F¥prent ang—cogg-o—t k‘4r3if€d"4¢ e—qpray dried to
form a sul foryychetdar—id@yahgroreet 2o FH-tpy—aheddar ionponenft, Ex.
1, was madg—acgordimyg 5, '\h‘jL Ry e geset-nes prgt-ecgl- conparison
cheesesf | avor—gonmpyment—ERigs WS ..I,d_e ;: Ag—t-h p(rjotcgcol o
PP AU MG G125 21 o S i o e i v R
su : —eHH-tten—3nal a
ofwgir?fereﬁ f§avor—h ut:ug/“b: uC.D'Urs 30—LRD-4)—o0f 20, RA:a,ad_420. The
di | uted safrptes—ver 4% ough gidaphl(ag) and
di ffengnt FHavpr—edqoras S focttyfa:’('e' L—at_diff =30 Cine linterval s. The
streans expting—the P2 S nethiony' ; nds ofe stlreabh thdt as qualitatively
sniffed by—a—%rsc. 33% ;hé?'l‘?g"ng r v N or ino N"-I\I") l=), er i nati on was
made on t he—prgsenge—or SYIdy. gnign rss-pe:;t_gueb, ol thg vBrials flavors
l[isted in Ta-b-l—:?::%l a2 rHgEher st %&&b&i&sd rz 5 ruantltatlve
anal ysgs, pndsghose flavés *yrﬁ% e rosulls ade ¢ portled En T3dble 3 (Ex. 1,
W th nisi n“—a—r}a Tabt-e—4 § sutfidy XA\l ,qbn"f Alsin) ThY redults of ‘the
qualitative—f—lqgvmh-pigﬂg—eﬂgiﬁﬂﬁ'lp%sg% Y as—flol |5w:- Tnzle 41 (Exanple 1 -
wi th N si nj—Nog—FHvor rnrlif:j,"‘u 89 20—84 /‘.én 0 1Yl\!e.t_ta.aeNhl nl'j-Y.Y Y

As apparent from comparing the results of Tables 1 and 2 the flavor
20  profile for the sulfury-cheddar component representing the present invention, -
i.e., Ex. 1, is clearly superior to that measured for the comparison sample.
For example, a large number and vériety of sulfur compounds or sulfur-- ‘,
containing substances methanethiol, dimethyidisulfide (DMDS), sulfurous-
brothy-oiiy, methional, pungent sulﬁdy-plastic, suifidy, and gaﬂic—sdlﬁdy were
detectible at higher flavor dilution (FD) values for Ex. 1 represe'ntin'g' an

embodiment of the present invention than for the comparison sample.

25

- The results of the qUan’titative flavor profile analyses performed on samples :
were as follows:

Table 3 (Example 1 - with Nisin)

30

Constituent

Amount

Methanethiol

0.4 ppm

Dimethyldisulfide

0.6 ppm.

Dimethyltrisutfide

Not detected
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"2 Trinethyl amine N NN 3 DMDSYYY 4 S M propanethioate NNN 5

sul furous, broth vy, oily YY . Y 15 6 potato NN N 7 Methyl thiobutyrate Y
N. N 8 potato, nmethional Y Y N 9 1- Meth Ithio - ntane . NNN 11 DMIS
Y. YY 20 14 pungent sulfidy, plastic Y YN 15 sulfid Y Y Y 16 garlic,
sulfidy Y Y Y -31 Table | (Conparative Exanple A - w thout Nisin) No.
Flavor FD factor 20 84 420 1 Methanethiol Y Y N 2 Tnmethyl amne Y N N5
3 DMDS Y YN 4 S-M propanethioate NN N 5 sulfurous, brothy, oily Y Y N
6 potato Ndbldl4 [CoiiparativeiExampleaAe- Withot Misfh)pot at o, met hional Y N-N
9 1 -(Methypthioj-pentane NNN 10 sulfidy onion NNN 11 DMIS Y Y Y 12
fast sul fidj N N‘F@“Pgt%t'fast%ulfmumN N 14 pungent sul fidy, plastic Y

N N . Methanethiol 0.1 ppm
- Dimethyldisulfide 0.4 ppm
5 Dimethyltrisulfide Not detected

Example 2. An experiment was performed in which the process of
Example 1 was modified such that the bacterocin was generated in situ by the
addition of a nisin prodUcing strain of Lactococcus in place of NISAPLIN®.
Otherwise, the process was the same as that described in Example 1. The
10 nisin-producing strain of Lactococcus, which was i'solated from raw milk, has
been described in U.S. Patent 5,715,811, which is hereby inc_:orpbrated by
reference.. The flavor profiles of the product obtained after the second stage
fermentation were similar to those observed for the Ex. 1 sample, which were - -
described above. _ | _ |
15 Example 3. Another experiment was performed for the production of
an enzyme modified type cheese flavoring. This process also was used to _
determine its effects on the ripening time and flavor development of a cheesy
component as compared to that described in U.S. Patent 6,406,724.
A dairy product was prepared in a similar manner and having a similar-
20 composit'ion as described in Example 1. The dairy product was maintained in
an agitated jacketed vessel with continuous recirculation using a shear pump
during a two-stage fermentation process. In the first stage, 0.1 percent
Lactobacillus helveticus culture and 0.3 percent lipase was added to the 'dairy
product and the resulting mixtere was maintained at about 37°C for 14 hours
25  to obtain a mixture having a pH of about 5.0. NISAPLIN® was added to the
mixture obtained from the first stage fermentation. Optionally, and although
- not done for this example, the pH of the mixture could be adjusted to about
6.0 or higher with a base, such as by NaOH addition, prior to the introduction
of the NISAPLIN®.
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-*15-sulfidy Y Y N 16 garlic, sulfid Y Y N As apparent from conparing the
results of Tables 1 and 2, the flavor 20 profile for the sul fury-cheddar
conponent representing the present invention, i.e., Ex. 1, is clearly

" superior to that nmeasured for the conparison sanple. For exanple, a |large
nunber and variety of sulfur conpounds or sulfur containing substances
met hanet hi ol , di nmethyidisulfide (DVDS), sul furous- brothy-oily, nethional,
pungent sul fidy-plastic, sulfidy, and garlic-sulfidy were 25 detectible at

hi gher flavor diHgs irP8 s@Eth‘é?ég?@?erfﬁéntEﬁonbeﬁ%ﬁh@ﬂefﬁé Afixtafe waigbodi ment  of
the present invention than for the conparison sa The results of the

quant i t at itreated witbramenzyme shurmy %e@nmegm\w@& bagtesighpreteasadabodt f ol | ows:

ppm D netthi g Beta G N Bl AR FOAER 26 Rime ERNERITEE T i ¢

( Conpar at iy 2BBlodabillus WelstidusNabol) 0. 1dopériceht! EriZoButtUMedi net hi ol
0.1 ppm Di rr%‘?ﬁ?l disulfide 0.4 ppmNS D met hyftrisul fi'de Not detﬂgﬁrg? Exarrpl e

2. An ®xp@s MENZWAE wrig)am@ppeptm«ﬁwthaypﬁmaéErqteas‘ekw

a ni si n pRATGRRETeeg PR 58?ﬁﬁé%'ﬁ%és%f@laﬁéhﬁyﬁﬁ@sﬁ@d' on o

QG her wi se Lipdmofdr 187 Blovatalysts), pemmagéshate based bhdhle ItotdEmngrhta)thheThe 10
ni sin- produ0| ng strain of Lactococcus, which vvas soI ted fro raw
has been 'gEBERiation mixtuies Fesmentation wes, ‘Eﬂ‘"‘-\ﬁﬁl 0%%@;8 pn‘&’ﬁ or at ed

by 1 efer eRifinubl§ agitalion aHHQEbiréélaﬂénU%ﬁ\goﬂ'%déﬁéar%rﬁb R n&htfin dhe second

st age
10  emulsion. After completion of the fermentation, 1 percent DSP was added to

the reéulting mixture and the enzymes were inactivated by heating to 85°C for
30 minutes; aeration was continued during inactivation but without using the
shear pump. The cheesy component had a total solids of about 43 pércent

- and could, if desired, be spray dried to form a cheesy flavor po'wder; The

15  flavor profile for the resulting chéesy component were comparable to those
indicated for the cheesy component described in U.S. Patent 6,40_6,724.'
Therefore, the desired flavor proﬁles were maintained in an accelerated -
fermentation scheme and where microbial stability of the cheesy flavor .
component was signiﬁcanﬂy bolstered. : _

26 Example 4. This example illustrates the p'repar_ation of a sulfury-
cheddar component using a'bacterocin in.combination with a secondéry anti- |
microbiological agent. Skim milk was subjected to conventional |
ultrafiltration/diafiltration techniques to produce an about 5x milk concentrate
product. The milk concentrate was éombined with anhydrous milk fat (AMF)

25 in amounts sufficient to obtain a standardized milk with a fat content of 54

. percent based on dry matter; about 1 to about 2 percent salt was added. The
resulting mixture was homogenized, pasteurized under high temperature
short time (HTST) conditions at about 73°C for about 16 seconds, and then
cooled to about 25°C. The resulting dairy product contained about 41.8

30 percent solids, about 22.6 percent fat, and about 15.4 pércent protein; the pH



~“ferrentation were sinmlar to those observed for the Ex. 1 sanple, which
were described above. 15 Exanple 3. Another experinent was perforned for

- the production. of an enzyne nodified type cheese flavoring. This process
" also was used to determne its effects on the ripening tinme and flavor
devel opment of a cheesy conponent as conpared to that described in U S
Patent 6, 406, 724. A dairy product was prepared in a simlar manner and
having a simlar. 20 conposition as described in Exanple. 1. The dairy
product wa¥asrabautddedl heresultingdaiy edoductiess dsed 46 preparethespeicificous

recircul atg Usi n _shear nmp.__during a two-stage fernentation process.
In the fi rfh%%gﬁid:é’,%@?ierﬁéroézﬁ‘F q_@&gﬁaci I lus helveticus culture and 0.3
percent |ipase Vggticasle@tirger AatII(001 PERAHE L RMEcds /8844 hh@g M Xxture

was naintained at about 37C for 14 hours 25 to obtain a mxture having a
pH of aboutadococausIaptis spp.) cramoris) RED fsomhShniHansen,dbcdianddipasem t he

exanpl 3, (e BRFEGHT e agh 48 B8k, iy BPaa ekt Rimel e Saisl HAOR gher
with a basfer 19usduresataboie 8o @dmiti thresitfiry niiRutd feddHedd wH 6P 2, of the

NI SAPLI N(r). -33 Then, in a second stage fernentation perforned, the

mi xt ur e wakhe pHeaf the mixturespblaingdhisorm therfirst stagei fermentatian was ladiusted al

bevel oprerp & oy MR MifTiiG: ST TINE =P AR @ g aiifped =™
EnzoBact , ribdighprovidig 4$0a0/ceinzfitnat chagbngation BARENY %IBDT Agld. viey, fungal -

prot ease (about, 0.28,. percent; Pronod 215, Biocatal ysts), and fungal |ipase
(abouf90. ﬁ%ﬁ@éﬁ?{‘t'"ﬁ‘?fﬁgfé}@%@ ) Was gdded) kﬂ@h'%&%@ﬂﬁ@@é@% ased on
t he total ' ' WA s y nued
For 44 houfe o (0, F Berd A SR ure B BB L A e g2, e
shear punppeérgent)iwets alsaraddedaotheiphh-adjiisted moixtyre doiinitiatef thiersecond :

Lo ent | Sog oAt SEPhe Rl pRAE ThE sekBin oAt AR Tllo bR S,
continued cbntinged forein additionaldsd hvlisWith aépatich kb8 temperature of about
15 25°C; the pH of the reaction mixture atthe end of the secbnd stage was 6.0.
About 1 percent disodium phosphate was 'adc'ied with mixihg. The resulting
composition was heated to 74°C for 16 seconds in order to inactivate the
cultures and enzymes. A relatively smali loss of éulfur compoundé was
observed in this deactivation step. The resulting sulfury-cheddar compbnent .
20 prepared with nisin and EDTA had a total solids of about 41 percent and
could, if desired, be spray dried to form a squUry-cheddar flavor powder. A
comparison sulfury-cheddar component (containing nisin) was prepared in
essentially the same manner except that EDTA \'Naslincluded.
Challenge studies were also carried out wherein about 1.2 x 10° nisin
25 resistant Bacillus sp isolated from milk were added to both the inventive and
control Samples prior to second stage fermentation. Bacillus levels were
determined at the end of the second stage fermentation. For the comparison
sample (i.e., nisin treated), the Bacillus level at the end of the second stage
fermentation was about 1.5 x 10°. For the nisin/EDTA treated sample,
30  bacillus level at the end of the second stage fermentation was about 1.4 x
10°.
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"'shear punp. The cheesy conponent had a total solids of about 43 percent
and could, if desired, be spray dried to forma cheesy flavor powder. The.
15 flavor profile for the resulting cheesy conponent were conparable to

" those indicated for the cheesy conponent described in U S. Patent

6, 406, 724. Therefore, the desired flavor profiles were maintained in an
accelerated fernentation schene and where mcrobial stability of the
cheesy fl avor ] L g0k : 4.. This
exanpl e iIIustrg?gggpﬁg%ggﬁ%gfgggg%bgﬁﬁghéﬂpﬂg?§gﬁﬁﬁgaggp onpé%ent using a
bact er oci nreferercentol particolar piddess sfelprodiucy eentiodimeints, dowilllbegi cal agent . .
Skimm |k was sybjected to conventi onal |trafiltratjon/diafiltration

t echni q.uesaPBrﬁﬁ‘%@GégaﬁY]a%’&é]teﬁt'%?f-W@Q#@@h??ﬁ?@d mqs R BE | K
concentr at . i 1 } ( 25¢H S
sufficient Bta %&@%@gggmﬁﬁﬁ‘éﬁ%g n'elté?evq\;h t%aéﬁftgt%ﬁp iﬁttﬂécﬁﬁgayﬁger cent
based. 6n dsgopeiof the pedsant inventionlasudefihgabby éme fallwingwelkimdded. The
resulting m xture was honogeni zed, pasteurized under high tenperature
short tinme (HTST) conditions at about 73C for about 16 seconds, and then
cooled to about 25C. The resulting dairy product contained about 41.8 30
percent solids, about 22.6 percent fat, and about 15.4 percent protein; the
pH -34 was about 6.7. The resulting dairy product was used to prepare the
specific flavoring conponents of this exanple. . Lactic acid starter
culture (0.01 percent; Lactococcus |actis and Lactococcus |lactis ssp.
crenoris; R603 from Chr. Hansen, Inc.) and lipase 5 (0.3 percent) were
added to the dairy product and fernented in a first stage for 14 hours at
about 30C until the resulting m xture reached a pH of 5.2. 'The pH of the
m xture obtained fromthe first stage fernmentation was adjusted to 6.0
using NaOH with mxing. N SAPLIN(r) was added to the pH adjusted m xture
providing 150 Wg in final concentration and 0.1% EDTA (i.e., the 10
secondary antim crobial agent) was added. L-nethionine (0.15 percent), -L-
glutathione (0.1 percent), and an activated culture of Brevibacterium
linens (2. '
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“‘percent) were also added to the pH adjusted m xture to initiate the second
stage of the fernentation process. The second stage fernentation was
~continued for an additional 44 hours with aeration at a tenperature of
"~ about. 15 25C; the pH of the reaction mxture at-the end of thg sgagrd
stage was 6.0. About 1 percent disodi um phosphate was added W|th m X1 ng.
. The resulting conposition was heated to 74C for 16 seconds in order to
i nactivate the cultures and enzymascgl_éI §I atively small | oss of sulfur
conmpounds was observed in this deac aM| on step. The resulting
sul fury-cheddar conponent 20 prepared with nisin and EDTA had a total
solids of about 41 percent and could, if desired, be spray dried to forma
sul fury- cMé¥atds daiggskispowder. A conpari son sul fury-cheddar conponent
(containing nisin) was prepared in essentially the sanme manner except that
EDTA was i ncluded. Challenge studies were also carried out wherein about

1.2 x 103 nisinm, RflavedhgisgsterBdor fdd&pﬁﬂulcmlsaideslysﬁemmmbhsmga added to
both the inventive and control sanp es pri %r to second fj 8e ferrrent ation.

- Baci | | us Isiferschegdar fipyos companent. a ko essy gvot ARMpepghtagt ayereamy

fermentati ~ npari son sanple (i.e., nisin treated), the
Baci | | us |bg@fg|fyg{1m{9%§eg'gd of the second stage fernentation was about 1.5 X

105. For the niwheverDiRe $ulhayathesiaap flayoBtoimponehtiis preparedibyttreatingiaof t he
second sta e ferrrentation was about 1.4 x the invention has

. -35 Wil
been parti ﬁq(éﬁ'wp PB%@'WQ@%%%B?W%W&%M%‘&%@:? %&PPP[:C@ ar process

and producl, RERaHLAHhSipdde ahd b |Eét|c QEﬂr&ﬂiLﬁé%@attéﬁ{pé@fUréltﬁ‘ aldutr® i ons,
nodi fications and adapt at | ons may based on the present disclosure, and

are i nt endechtiaut 38°Gifohahouh$0 itplalblout ZRchirs to pbtain afirst prisseahaving:at i on
?:' defineq ﬁ%f LB8ul 8'd 8¥¥eld: gbﬁ'lsﬂﬁg the B GHRERIAY r%'l:xtu%tod MooWglor! s cl ai med

higher to obtain a second mixture; treating the second mixture with a sulfur-

. containing substrate. ahd a microorganism that can convert the sulfur- '
containing substrate to sulfur-containing flavor compounds, and optionally a
first bacterocin source, at a temperature of about 15 to a_beut 35°C for about

" 12 to about 96 hours to obtain a third mixture; heating the third mixture at a
temperature sufficient to inactivate the cultures and enzymes in the third
mixture to form the sulfury-cheddar flavor component;

wherein the cheesy flavor compenent is prepared by treating a second
dairy product containing an aqueous protein source and fat source
combination with a lactic acid culture ata temperature of about 15 to about
45°C for abeut 10 to about 24 hours to obtain a fourth mixture; treating the
fourth mixture with a lipase, a protease, and an aminopeptidase, and
optionally a second bacterocin source,'at a temperature of about 20 to-about
50°C for about 16 fo about 96 hours to obtain a fifth mixture; treating _the fifth
mixture at a temperature sufficient to inactivate the cultures and enzymes in
the fifth mixture to form the cheesy flavor component; |

wherein the creamy-buttery flavor component is prepared by treating a
third dairy product containing an aqueous protein source and fat source

combination with a lactic acid culture at a temperature of about 20 to about
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“'1. ‘A flavoring systemfor food products, said systemconprising a

~sul fury-cheddar flavor conponent, a cheesy fl avor conponent aﬂdOstﬁ/
buttery conponent, wherein the sul fury-cheddar flavor conpone k Lﬁgpar ed

" by treating a first dairy product containing an aqueous protein source and
fat source conbination with lipase and a lactic acid culture at a
tenperature of about 15 to about 35C for about 10 to abo’ut 72 hours to
obtain a first mixture having a pH of about 5.8 or less.; adjusting the pH
of the fi®8iC fioxabeet 10 taBbatt 24 dourhtghbtain a sikthanixtareskaimgl ampht ofir e

i croor ganbaHt S0 gk ey Ind mth Bt e iacehd hedidtng evor ™™ °
sul f ur - coptimire, @gxdfémman A EdSEote AItth @.awcsy”'%lt hﬁe%pérla%ﬁé obasbaf 961 n

source, at ate ngera ure of about 15 to about C. for a 12 to about
96 hours t®»absubh Faf@'habwtrﬁ&tmaboum%@ hngrsweobﬂamasevzntl‘rmnaurea |

tenperatu rrli he .cul tu en s,in the third
m xture tég?(ﬁ;ﬁénfthﬁggg% ﬂgﬁ éhg g’f‘b&%P’%BHﬁ%}%ﬁﬁo 'Wé&é tthe cheesy
flavor coophuestand enz?mseid thy seventhl MiktareSRORING theadre¥mytstery contai ning
an aqueouaaprotel n source and fat source conbination with a |lactic acid

culture a )ﬂo"t‘é‘ﬁ’ﬁ'@%’?mve of about 15 to about 45C for about 10 to about 24

| pase. ‘. pr ot S ierethat ot EhHId tnd KRR, 486brdand Bifkl Shdh M Sallcks .
bact er oci is includes, amd whewpehatsulferyecﬁh@dnwtc&ﬂp’ tbment@ﬂwmheés?c for about 16
h mxture at

to about 96 hours.to tglplnaflf h m xture; treatlngthef
a tenperaf BF@WP(WQ GrEamyaRYs “?fa‘%‘é‘nPﬁBeBmttﬁﬁé‘?V&Hﬂgeﬁyfmﬁﬂrpe t he
fifth m xingorpbratbanmvahing Aeesunts I.ms%oegﬁgaga@tm e;we&ﬁEé ) Ja*ﬁ

creany-buttery flavor conponent. Is prepare trng .a 8 dairy
pr oduct c@ﬁvaﬁhlng an aqueous protein source and fat source conblnatlon
with a lactic acid culture at a tenperature of about 20 to about -37 LLOYD
W SE 35C for about 10 to about 24 hours to obtain a sixth mxture having a

pH of 2. The flavoring system of claim 1, wherein the at least one of the first,

second, and third bacterocin sources included each comprise nisin.

3. The ﬂavormg system of claim 1, whereln the at least one of the fi rst
' second and third bacterocin sources included mdependently are selected
from the group consustlng of nisin A, nisin Z, pediocin, lactosin, lactacins,
carnocin, enterocin, plantaricin, subtilin, epidermin, cinnamycin, duramycin,
and ancovenin, individually or in any combination thereof.

4. The flavoring system of claim 1, wherein the at least one of the first,
second, and third bacterocin sources included comprises a bacterocin-
producing culture.

5. The flavoring system of claim 1, wherein the first and second
bacterocin sources are included and independently comprise nisin, wherein
nisin is present in a first amount of about 50 to about 500 U/g in the third

mixture, and nisin is present in a second amount of about 50 to about 500
IU/g in the fifth mixture.
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-"'about 5.4 or less; treating the sixth mxture with a diacetyl-producing
flavor <culture, and optionally a third bacterocin source, at a tenperature
- of about 20 to about 35C for about 16 to about 240 hours to obLg%q?@'

" seventh mxture; heating the seventh m xture at a tenperature ¥ i%ﬁn
to inactivate the cultures and enzynmes in the seventh mxture to formthe
. creany-buttery flavor conponent; wherein at |east one of the first, second,
and third bacterocin sources is included, and wherein the sul fury-cheddar
conponent, t he6¢lEes flaverimpeystem efidlairhel, avhastein thet laetic acidpouiture usfed he

o pr oducts BrastPang suffury PRGNS Tavor pRERATETINs hGCBFOCEHS GIots A &
wher ei N t g opiodEAsla @S] cHlifiohi! S1d wiREERN e IPAde N toiFebSFORE

sources inc eac rise nisin. avoring systemof claim1,
wher ei n t cheasy faast campooént isea fungal lipasedbedroteate bseditdhprapare dhe

S n A, APePRY PavCERGRRRE| 4 Deuitel aciedel nESata BT PEAESFaLPh.

pl ant ari ci hehrl ' Sthord dtiegl ' REEs ni n,
I ndi vi dualnﬁi;’ftlggg)méﬂae%{/ %rgangﬁ\at il oorﬁﬁger eofc'qs'jbg h%gfhfg\%er icng sf/lfs‘?%eof
claimi1, woergnentlielactdbastlusdradveficushe first, second, and third

bact eroci n sources included conprises a bacterocin- producing culture. 5.
The flavoring systemof claiml, wherein the first and second bacterocin

sources are inci utigd fRABrihG SGBRM VP CIANT PIRRhE SN M first, YBITRI and Whisd N 1S
present in a first anmount of "about 50 to about 500 IWg in the third-

m xture, &eadrymreddcissargriedependently selested tiamuamils cansentrate, a Mitkbout 500

IUWgint foi ' r - N, The .. i ystem of claim
1, wherei %%tbﬁggga]tce{n@tegc@a] cgﬁﬁ?tér:g ‘Eggg%tﬁ gsgra_teepgrtr?cgwtd?\]\éﬂg 19 F?’hrﬁy cheddar
flavor corgomilsinatios theveoficoccus | actis and

8. The flavoring system of claim 1,_wherein'the sulfur-containing
substrate is L-methionine, L¥glutathione, and L-cysteine, or mixtures thereof.

9. The flavoring systerri" of claim 1, wherein the first bacterocin équrce'
is included.

10. The flavoring system of claim 1, wh_erein the second bactérqcin _
source is included.

_11. The flavoring system of claim 1, wherein at least one of the first,
second, and third bacterocin sources_'is used in combination with a secondary
antimicrobial agent.

12. A food product comprising a cultured cheese concentrate,' said -
cultUred cheese concentrate comprising a sulfury-cheddér compohent, a
cheesy component, and a 'creamy—buttery component,

wherein the sulfury-cheddar component is prepared by treating a first

dairy product containing an aqueous protein source and fat source
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<" Lactococcus lactis ssp. crenoris; and wherein the |ipase used to prepare
the cheesy flavor conponent is a fungal |ipase, the protease Uﬁ_@ LRisE
prepare the cheesy flavor conponent is a neutral bacterial prthh e, a
" fungal protease, or mxtures thereof, and the am nopeptidase used to
prepare the cheesy flavor conponent is Lactobacillus helveticus. 7. The
- flavoring systemof claim1, wherein the first, second and thigd. 1(glairy
product s spabinatigrewitbipapeandadacic agealtire /t @ dempsratyre of abayt

substrate Endi fjh‘n\% Qb i
conbi nat i 8%%[b}$g§é8?8 '?@IFQ%LZPW 5@8%%72%5? Emﬁ}ogbtca:"glgﬁ, l(g,*arée|iﬁ)é\nwft‘.geaa
i ul fu [ - coipHofabgut 586t leﬁs;eadj?sﬁn%méjrﬁblr?flrtae ﬂ:stghiﬁtaxtdﬁanteaoutaalqdr

-cysteine, or mxtures thereof. : e flavoring, systemof claim1,
wher ei n t kégher g oamn éﬁ@@ﬂgwﬁ%éi tr?@“ﬁ'%@?‘ija%@’?dlﬁﬁxw%w*}’aﬁlﬁﬁhﬁg system
of claim ' | e i QUELE chRvér _11. The
flavori ng]csoys @erdo%é:%}%t% %ﬁ@%nﬁﬁﬁﬁ{%ﬁl%}ggt onecglﬁv?@hg%éfjiggggr; second,
and third doathieirarsubstoatede sulfsr-eesthiningdlavior nampoundst Bnd 'opiiovallyiar y

antimcrobjal, agent.. 12. A fogod produgt c risi a_.cul tur cheese
concent r atflli,st E%ﬁg&m%'ﬁlspﬂf% ﬁe@@%@ﬁﬂ@rﬂqg}oé‘%égﬁﬁﬁgqtﬁé%gagﬁf Pﬁpvfc heddar
conponent ,1?}10 566696 HRERORPLObtaiRBdhiRd FhiRAIFY; REAHIRY thestimdORidlre af@r ei n the
sul fury-cheddar conponent Is prepared by treating-a first dairy product

copﬂt) ai ni ndempergtuessifficientioninactivate the ¢ultutessand eszymes|in thethiydse

conbi nation.with |jipase an I Iy | |jure at a tenperature of about
15 to abourf"%%@ tfoofroo”a“o tsqu"?\"gﬁgéggf %gﬁﬁgpé to obtain a first mxture
having a pH of whbesih the heesy edfipardintid prepdrée byHrextinigne setosd dairyt ure to

about 6 or higher to obtain a second m xture; treating the secqond m-xture
with a sul Piaduct sapiaining @rsadiaeous Broteindsaurae anddahanuiss ¢ambinaian conver t

the sul furgi a lipase and a peptidase at a temperature of about 20 to about 45°C for
" about 10 to about 24 hours t6 obtain a fourth mixture; treating the fourth
mixture with a lipase, a protease';' and an aminopeptidase, and optionally a
second bacterocin source, at a temperature of about 20 to about 50°C for
about 16 to ab.but 96 hours to obtain a fifth mixture; treating the fifth mixture
at a temperature sufficient to inactivate the culturés and enzymes in the fifth
mixture to form the cheesy component;
wherein the creamy-buttery flavor component is prepared by treating a
third dairy product cdntaining an aqueous proteih source and fat source
combination with a lactic acid culture ata temperature of about 20 to about
35°C for about 10 to about 24 hours to obtain a sixth mixture having a pH of -
about 5.4 or less; treating the sixth mixture with a diacetyl-producing flavor
culture; and optionally a third bacterocin source, at a temperature of about 20
to about 35°C for about 16 to about 240 hours to obtain a seventh mixture; |
heating the seventh mixture at a temperature sufficient to inactivate the
cultures and enzymes in the seventh mixture to form the creamy-buttery
component;
wherein at Ieést one of thé‘ﬁrsi, second, and third bacterocin sources

is included.
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~'contai ning substrate to sul fur-containing flavor conpounds, and optionally
~a first bacterocin source, at a tenperature of about 15 to about 35C for
about 12 to about 96 hours to obtain a third m xture; heating ttheYD Wikl
“mxture at a tenperature sufficient to inactivate the cultures and enzynes
inthe third mxture to formthe sul fury-cheddar conponent; wherein the

. cheesy conponent is prepared by treating a second dairy - product containing

an aqueous prot e C th.a lipase and a
pepti dase at a ?‘Iesqrrpgﬁg{fﬁ?de (gou?‘%@‘ ?20’ ﬁ%‘l&ﬂ?%gw%wpfaﬂﬂ 10 to about
24 hours t@OerlﬂEﬁ @qumrmmuum wenghteaénoegt thid duluiréd chebgéure with a
|bl pase, %;?Régﬁiaf g?aﬁﬁ% ti dsase and (%ptl onally a second
acterocin sepenreniate sommyigessbto abeut 8Bout 16
to about 9@eln@erﬁt50ftme@mfary0cﬁeadértébrﬂbesﬁ U abbliER 18 9nbiifah yﬁggeﬁﬂ]éﬁ ur e

aterrperature sufficient to |nact|vatet ures an
fifth m xtheeheesy epmMpanent et aboat b te abouth®e perceritivf tike epeamy uttery

flavor co red by treating a third dairy product: contal ni ng
an aqueoursTB%rl&% eFﬁﬁ‘é’g’Hﬁﬁg and fat source conbination with a lactic acid _
culture at a tenperature of about 20 to about 35C for about 10 to about 24
hours to obtain a sixth m xture having a pH of about 5.4 or less; treating
the sixth nixturé w e feedipeadialof slaiauts, nghérleaveald foodtproductand optional |y

a third ba erature o out' 20 o0 about 35C for
about 16 t% Bouegza}gﬂLgﬁtros of)(f‘g B"é’\?@ﬁ[ fal %@W"éd Chﬁ%ﬁ%l ng the
seventh ni zoncenmateaahdrqmd eUtﬁumcS&ﬁééSé @Hcérﬂ’rdté‘%@ﬁ‘lﬁf%b@ 25"?0 aSHutt?%es and

enzymes in the ge formthe crea buttery onponent

wherein at pPécféﬁ %EQ é\?t?qéqr C%ea@rmnt ahaut tQiabaut ES@@rcemanfr ces is
i ncl uded. tw@chégggpc% B wherein said
food product conpri sesgatr)‘((ilﬂ}%3 an-at‘ﬁbcg ou %gtlt?g EJ E&?{égﬁ?ﬁégﬁﬁ'gmtured
cheese buttery component. .

15. The food product of claim 13, wherein the food product comprlses
a cheese base.

16. The food product of claim 12, wherein the food product comprises

a cheese base selected from process cheese, natural cheese, cream cheese
or cottage cheese.

17. The food product of claim 12, wherein the at least one of the first,
seco_nd and third bacterocin sources included each comprise nisin.

18. The food product of claim 12, wherein the at least one of the first,
second,' and third bacterocin sources included independently are selected
from the group consisting of nisin A, nisin Z, pediocin, Iéctosin, Iactacine,
carnocin, enterocin, plantaricin, subtilin, epidermin, cinnémycin, dUramycin,
and ancovenin, individually or'in any combination thereof.
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-concentrate, and said cultured cheese concentrate conprises 1 to about 80
percent of the suffury-cheddar conponent, about 10 to about 90 percent %f
the cheesy conponent, and about 10 to about 90 percent of the créWW‘S

" buttery conponent. 14. The food product of claim 13, wherein said food
product conprises about 1 to about 10 Weight percent said cultured cheese
. concentrate, and said cultured cheese concentrate conprises 25 to about 75

Phe cheesy comiSherie fofl PERBIRt 3SG kborbersin i ebRetbphe B TR ©
buttery CQEREAGNLr thlf@-bgcﬁérdmgoﬁfdll%‘%ﬁ%lﬁﬁéd%ﬁﬁéé a \MaRt&oBinthe food

product conprises a cheese base. e food product of claim12, wherein
t he food mproducihgoultpré.ses a cheese base sel ected from process cheese,
natural cheese, cream cheese, or cottage cheese. . 17. The food product of
claim12, wherein the at |east one of the first, second and third

bact eroci n sourggs TheGbdd §to8a&t b H2ewRkfeif the Sirstred é@@tﬂ'\dJFOFIUCt of
claim 12, wherein the at least one of. the first, second, .and third

bact er oci rbaserosiissousesdse ingludpd mnshindgpandenrtly eempdisemitim WhergjPoup

consi sting.of .nisin A, nisi e QCI N t QS| : of .carnoci n,

ent er oci n%'ﬁ'lndﬁtpé??%'ﬁﬂp%sﬁ%? ?ﬁq{ﬁ‘ﬁ&é%@@f"f ﬁbﬁg a%?’Hﬁgr%b?ﬁ/]&%ﬂ?ea%@n and
ancoveni n, mixtgiey addalisiyi ieprésedtin L£oedurtpamennt babolit 56 44 abbGYBOW SE  19.
The food product of claim12, wherein the at | east one of the first,

second, orlWaiin thetith 8itra. sour ces i ncl uded conprises a bacterocin-.
produci ng culture. 20. The food product of claim 12, wherein the first and
second bacterocin sources are included and independently conprise nisin,
wherein . nisin 2$. Fhesfeod prodact of slaimm2ymhenéinghe dactiacid altre used | U/ g
'n the thi trodprepare the sulfury-cheddar flavor component is'Lactoc;occus lactis and
Lactococcus lactis ssp. cremoris; and wherein the lipase used to prepare the
cheesy flavor component is a fungal lipase, the protease used to. prepare the
cheesy flavor component is a neutral bacterial protease, a fungal protease, or
mixtures thereof, and the aminopeptidase used to prepare the cheesy flavor

component is Lactobacillus helveticus.

22. The food product of claim 1_2, wherein the ﬁrst,_ second and third
dairy products are independently selected from a milk concentrate, a'm_ilk
substrate, a whey concentrate, a whey substrate, individually orina .

combinatiqn thereof.

23. The food product of claim 12, wherein the sulfur-containing

substrate is L-methionine, L-glutathione, and L-cysteine, or mixtures thereof. __

24. The food product of claim 12, wherein the first bacterocin source is

- included.

25. The food product of claim 12, wherein the second bacterocin

source is included.
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~'mxture, and nisin is present in a second amount of about 50 to about 500
U g inthe fifth mxture. 21. The food product of claim 12, wherei &ﬂ

| actic acid culture used to prepare the sul fury-cheddar flavor cgﬁggﬂ SE

©1s Lactococcus lactis and Lactococcus |actis ssp. crenoris; and wherein

the |lipase used to prepare the cheesy flavor conponent is a fungal |ipase,

. the protease u . prepare th cheesy flavor conponent_is a neutral
bacterial prot ﬂe{rﬁﬁ fg?fiﬁé?&fﬁ‘df gam %gr‘”h?r'iekrﬂ gt leastianeefithediist.t he
am nopept isdashdUaRd thitd BRERAGEINISHRIrEES VESmbffiR !

Lact obaci | l us hel veticus. 22. The frood'?i;qso‘:'f u@té%Tbc al %r\%@t‘ a\/\%é"PgPr?q he

first, sedinigrabialagent. dairy products are independently sel ected froma

mlk concentrate, a'milk substrate, a whey concentrate, a whey substrate,
individually or in a conbination thereof. 23. The food product of claim

12, wherein thezr.uhfwmg@heaahggav&%wﬁ@nﬂ w%-rgﬂmgzgu%cpgg ar

L- gl ut at hi one, and L-cystei ne, m xtures. thereof. product

of cl ai m flavofisompaneantis prapared Hytapradess comprising treatingualficst datry The f ood
product of | . Wherein the second bacteroci source i,s ipcluded. -42
CLovp v srOHBH atainlihaf Aulsdfis 7o spiies 2l entaine mBpafit 'of i ne

first, seowittllipassahlia dcheetry agilie W @AfpdratHEast ABLROMIMIRN W th a
secondary ntimcrobial agent._ 27. A sul fury-cheddar flavor conponent,

wherein t r?é%&fmeHQde out |72 hpurs deebitainta fisst prispuediaving a pit of ess

conprisin : fi AV Qi n otein
cour ce. andHu %8 08 iheq SbIs(E K ohfof it hrst BNEE G 4Rl BUITRIRRE L i e o
a t enper atahtasinod sebond miisture; eating tHkbsedavd midetute Witht ® babtatocin2 hours to
obtain a.first mxtuyre hak\éln a Wo{ about 5.8 or-|ess; ,adjusting the pH
of the 11T sHiuEEOREINIt suBstale, ABA 3 Fricroorganism that can convert

the sulfur-containing substrate to sulfur-containing flavor compounds, at a
temperature of about 15 to about 35°C for about 12 to about 96 hours to
obtain a third mixture; heating the third mixture at a 'temperature sufficient to
inactivate the cultures and enzymes in the third mixture to form the sulfury-
cheddar flavor .bomponent. | |

- 28. The sulfury-cheddar flavor component of claim 27, wherein the
treating of the first dairy product, lipase and lactic acid culture is conducted
over a period of time of about 12 to about 24 hours; and wherein the treating
of the second mixture is conducted over a period of time of about 38 to about
50 hours. | |

29. The sulfury-cheddar flavor component of claim 27, wherein the
sulfury-cheddar flavor component is a dried powder.

30. A cheesy flavor component, wherein the cheesy component is
prepared by a process comprising treating a dairy product containing an
aqueous protein source and fat source combination with a lactic acid culture

at a temperature of about 15 to about 45°C for about 10 to about 24
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-*obtdin a second m xture; treating the second m xture with a bacterocin
source, a sulfur-containing substrate, and a m croorgani smthat can %v\?rg
7 g IS
t he sul fur-containing substrate to sul fur-containing flavor compounds,
" tenperature of about 15 to about 35C for about 12 to about 96 hours to
obtain a third mxture; heating the third mxture at a tenperature

. sufficient Haurs it6dBtdiv atffst MektGie; trebfig &@fn@ﬂﬁﬁﬁﬁﬁe Withtdfpdddl d m xture to
formthe sul fury- cheddar flavor. conponent. 28. The sul fury-cheddar fl avor

conmponent dirotaasenAn AMinAReRtidasen andar @aptemgcmfsour@ fat asempsiratyreyr oduct

| i pase and kb8 I of time of about
12 to aboutéf%}t%g&ragb%b%g wﬁ (’efdr abthn%qk%r e%[ 0“558 hPa{¥§0 é@%mﬁ mxture is
conduct ed caezond rpituregdtredtirg the sdcomdanixt 8 dta tehtperatuvd sbffitient t&9. The
sul fury-cheddar fI&or conponent of claim 27, wherein the sulfury-cheddar

flavor conpBREHHES e CYiyres apg\enzymesgn t%eéﬁ%@%‘ilmf'ﬁ&%m ©smibRent ;| wherein

the cheesy é}fy&?rﬂg%r bém BheR@red by a process conprising treating a dairy
product containing an ueous protein source and fat source comnbination

with a lactic acid culture at a tenperature of about 15 to about 45C for

b 10 b 2 L DWSE h t t t
?r ggti ng :geaf ?;@t ﬁ'b?(tcﬁﬁgs YT quﬁ‘%%lgeg‘rt%éc%ﬂfagé’a&&efﬁ'n th%ﬁh’g )é¥)'ltjlr§ase

and a bact ek Bo heft isd dAed eBRdeat ure of about 20 to about 50C for
about 16 to about 96 hours to obtain a second m xture; treating the second
m xture at a tenperature sufficient to inactivate the cultures and enzynes

in the second mayu V, e cheesy
fl avor conponentg(éofA%%?W&%me\t%g?\é%?ﬁ%oi%@e\gbe I avo§Héta r?g%(rjlté%& is a
dried powdeftavoBZomponeatisyprapatest lyy élpmuwssowmprmng treating @ daityhe
creany-butte flavor. conponent is prepared b%/ process conprij sing
treating a Q{gﬁpg}t containing an aqueous protein source and fat source combination

with a lactic acid culture at a temperature of about 20 to about 35°C for

about 10 to about 24 hours to obtain a first mixture having a pH of about

5.4 or less; treating the first mixture with a diacetyl-producing flavor culture,

and optionally a bacterocin source, at a temperature of about 20 to about

35°C for about 16 to about 240 hours to obtain a second mixture; heating

the second mixture at a temperature sufficient to inactive the cultures and

enzymes in the second mixture to form the creamy-buttery flavor

component.

33. The creamy-buttery flavor component of claim 32, wherein the

creamy-butter flavor component is a dried powder.

34. A method for preparing a flavored cheese using a cultured
cheese concentrate, said method comprising:

1) preparing a cheese or dairy base; and

2) incorporating about 1 to about 10 percent of a cultured cheese
concentrate into the cheese or dairy base to form the flavored cheese;

wherein the cultured cheese concentrate comprises 1 to about 80

percent of a sulfury-cheddar component, about 10 to about 90 percent of
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<" product containing an aqueous protein source and fat source conbi nation
with a lactic acid culture at a tenperature of about 20 to about 35C for
about 10 to about 24 hours to obtain a first m xture having a pH oflLabDWSE
" 5.4 or less; treating the first mixture with a diacetyl-producing flavor
cul ture, and optionally a bacterocin source, at a tenperature of about 20
- to about 35C for about 16 to about 240 hours to.obtain a second. m xture;

oAt i N 4G cRER D S PG ATRPARNIGD SUEERESEA brddini BafbAVE the

cultures & secon re to orm e creamy-buttery
flavor ceapposeht, ahd The creany-buttery flavor conponent of claim 32,

wh h fl d
for prepari ng. MTeTETO e SR hegRn FBE AR e Brerare S8 Weng Atel. oai a
met hod copai, HroductldorRaPi] bR GquedRSSOIdn sbiirée ahadas saiide?)

iy P

i ncor porating about 1 to about percent of a cultured cheese concentrate-
into the oloeﬂseahnn wathrlipasesand e ladicacidecutiuge at actemmsture aftebasit 45t h '

: | t d

cul f ury- cHaaREIt BBngane AP, EEY abBhf 52 Kishis g gbi @pﬁ?fﬁﬂxw?éﬁvm W se
a cheesy (iiHTBPﬁBB@Jt 536k Iéb@uédjﬂ@tnﬁg’tﬁé’ﬁﬂ oﬁ@neﬁﬁ%@ﬁf&tuﬁé trabogemorbut tery
component; and wherein the sulfury-cheddar conponent is prepared by

treating digherde otzialrwssp@a@mxwﬁtﬁﬁatm@t%saqm@uymew a§y¢ﬂd&e and
o echr cEorg RSBt Ml taRicm et ban BSLRMORAL 2
obtai n a foorgainmgsubsstrateto rsg:lfar—ophtmlhmgmaﬂor&o&\puudcbs andaofticstallya t he pH
reating (et Badeieinispuia dateriperdidierof st moadeb e 4aih
1 oy s o s o i
temperature sufficient to inactivate the cultures and enzymes in the third
mixture to form a sulfury-cheddar component
wherein the cheesy component is prepared by treatlng a second dairy
product containing an aqueous protein sourco and fat sourco combination
with a lipase aod a peptidase ét a temperature of about 20 to about 45°C for
about 10 to about 24 hours to obtain a fourth mixture; treating the fourth
mixture with a lipase, a protease, and an aminopeptidase, and o'ptionally a
second bacterocin source, at a temperature of about 20 to about 50°C for |
about 16 to about 96 hours to obtain a fifth mbdure; treating the fifth mixture
at a temperature sufficient to inactivate'the cultures and enzymes in the fifth
mixture to form a cheesy component; _
‘wherein the creamy-buttery flavor component is prepared by treating a
third dairy product containing an _aqueoué protein source and fat source
combination with a lactic acid culture at a temperature of about 20 to about
35°C for about 10 to about 24 hours to obtain a sixth mixture having a pH of
about 5.4 or less; treating the sixth mixture with a diacetyl-producing flavor
culture, and optionally a third bacterocin source, at a temperature of about 20
to about 35°C for about 16 to about 240 hours to. obtain a seventh mixture;

heating the seventh mixture at a 'temperature sufficient to inactivate the
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"first bacterocin source, at a tenperature of about 15 to about 35C for
" about 12 to about 96 hours to obtain a third m xture; heating the E@@dﬂ”SE
m xture at a tenperature sufficient to inactivate the cultures ané enzymnes
“in the third mxture to forma sul fury-cheddar conponent; wherein the
cheesy conmponent is prepared by treating a second dairy product containing
. an aqueous protein source and fat source conbination wth a |lipase and a
pepti dase at,a te rature of .about 20 t.o, abqut 45C for apout 10 to about
D hour s 1 St Bes HTREERbDEs ikt Seert muTRSS fordm AocrBemy RRER @ with o
li pase, a gs@pepeat; and an am nopeptidase, and optionally a second
bacterocin source, at a tenperature of about 20 to about 50C for about 16
to about 96 houmhereinaitiaast one of thenfinst,qegond, and4hird pacterotinf souneest ur e
at a tenpekﬁbgf%%éﬁfficient to inactivate the cultures and enzynes in the
fifth mx Y orm a cheesy conponent; wherein the creany-buttery
flavor conponent. is prépared by treating a third dairy product containing

an. aqueous protein source and fat source conbination with a lactic acid
culture at a tedger Hhemetbed g slainpdd twhereinthe ghessepr dtybase iso about 24

nour's, £ 0, OBLElcled i3 pRodBsX!dHeRoaTHb AP craliftihabel BF cbftage |1 eal! N

the sixth mxture w acetyl:produci ng vor = culture, tionally
a third bacheesein source, at a tenperature of about 20 to about 35C for
about 16 to about 240 hours to obtain a seventh m xture; heating the
seventh m xture at a tenperature sufficient to inactivate the -45 LLOYD

WSE cultures gl P& WdtholbridifineSY herdih d'aPidalt bAEBrang ipgry - but tery

conponent; "wherein at |east one the first, second, "bact erocin
~sources i second uard thisgbbadtecocintsotdcast inclusied each ebrapeise nisie. cheese or
dairy base is- selected from process cheese, natural cheese, cream cheese,
or cottage cheese. - -

37. The method of claim 34, wherein the at least one of the ﬁrst,
. second, and third bacterocin sources included independently are selected
from. the group consisting of nisi.n A, nisin Z, pediocin, -I'actosin; lactacins,
carnocin, enterocin, plantaricin, subtilin, epidermin, cinnamycin, durarhyc}in,

and ancovenin, individually or in any combination thereof.. -

38. The method of claim 34_, wherein the at least one of the first, _
second, and third ba_'cterocin'sourbes included comprises a bacterocin-
producing culture. |

39. The method of claim 34, wherein the first and second bacterocin
sources are included and independgntly comprise nisin, wherein nisin is
present in a first amo(mt of a_bout 50 to about 500 IU/g in the third mixture,
and nisin is present in a second amount of about 50 to about 500 1U/g in the |
ﬁﬁh mixture.

40. The method of claim 34, wherein the lactic acid culture used to
prepare the sulfury-cheddar flavor component is Lactococcus lactis and
Lactococcus lactis ssp. cremoris; and wherein the lipase used to prepare the
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+*36. 'The method of claim34, wherein the at | east one of the first, second,
“and third bacterocin sources included each conprise nisin. 37. The net hod
-of claim34, wherein the at |east one of the first, second, andLt@YDwiSE
" bacterocin sources included i ndependently are selected from the group
consisting of nisin A, nisin Z pediocin, lactosin, |actacins, carnocin,

. enterocin, plantaricin, subtilin,.epidermn, cinnamycin, duranycin, and
ancovenin, individually or in any conbination thereof.. 38. The nethod of
cl ai m 34, cheesyflavemheomponeatis atungsf lipase ftheqieptidaseousid tonprepare dhe

S Aol . " U : | a9
The. e nobnBESE il SamBRAEPERNERRERALA Ve Gl tnd RERPERE LR ©our ces
are i ncl ugespardtthiershRRYdRIVor XoR PNt §s Birfdutral Waetatid) prbtelaBel 8 fuRgasent in

a first anount of about 50 to about 500 IUWg in.the third mxture, and
nisin is prelease, phmixtueestherash@and he amnapeptidase atseditoqueparg the n t he

fifth m xtur . Of _ Gl ai , rein the lactic acid culture
used to - 6?*8%3?’i‘gé’ﬂ;erg‘gw{gfn’h%g%%‘3833&(’%6’€%§’ﬁb’8nent i s Lactococcus |actis
and Lactococcus lactis ssp. crenoris; and wherein the |lipase used to

prepare the -46 LLOYD WSE cheesy flavor conponent is a fungal |ipase, the
pepti dase used 4 phepagthodief daise 34, wheseinithe suliorechcheese seneenisate us

hel veticu§s td}f'eq)f)&/ﬁ?lse used to prepare the cheesy flavor conponent is a
neutral bacterial"proteéase, a fungal protease, or m xtures thereof, and

t he am nopepti dase used to prepare the cheesy flavor conponent is

Lactobacillus helveticus, 41. The .nmethod of claim34, wherein-the cul t ured
cheese concentr -e-ﬁ‘ﬁénﬁtm’rdi %chTﬂ'm\ggr W?’t?i‘?'“'ltﬁﬁ fiek PRECEACIB BRHFRSIE - wher ei n
the first jhaggeqoci n source is included. 43. The nethod of claim 34,
wherein at | east one of the first, second, '

43. The method of claim 34, wherein at least one of the first, second,
and third bacterocin sources is used in combination with a secondary
antimicrobial agent.

44, A method fdr prepaﬁng 'a flavored cheese -usihg a cultured cheese

concentrate, said method comprising:' .
" a) preparing a milk suibstrate suitable for producing a cheese;

b) incorporating about 1 to about 10 percent by Weight of the cultured .
cheese concentrate into the milk substrate;,

c) treating the milk substrate and éultured cheese concentrate to set
the milk substrate;

d) cutting the set milk substrate to form curds and.whey;

.e) cooking the curds and whey;

f).separating' the curds and whey; and ,

g) forming the flavored cheese from the separated curds;

wherein the cultured cheese concentrate comprises 1 to about 80
percent of a sulfury-cheddar component, about 10 to about 90 percent of a
cheesy component, and about 10 to about 90 percent of a creamy—buttery:
component; and
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"and 'third bacterocin sources is used in conbination with a secondary
“antimicrobial agent. 44. A method for preparing a flavored cheese using a
cul tured cheese concentrate, said nethod conprising: a) prepari ng GyDwiSE
" substrate suitable for producing a cheese; b) incorporating about 1 to
about 10 percent by weight of the cultured - cheese concentrate into the

. mlk substrate; c) treating the mlk.substrate and cul tured cheese
concentrate to set the mlk substrate; d) cutting the set m |k substrate
to formcurds awhengirethe sul@)ryeziedday domepenentdss prepared\by tre¢atireparfasi ng t he

d d f the fl d ch f th t ed
o s SR proRuCt Bhntaninh B At equs B Rte N atrea gpH absou ey abaut 80
per cent Ofccﬁnﬁhbiléﬁ)(rvlﬂh%’s%raﬁ@%ﬂ%ﬁ@%mda%.ﬂﬂﬁejaQatt%n?&?%lfurg%f%‘ifo%ﬁ% of a

cheesy conmponent, and about 10 to about 90 percent creany-buttery’
conponent ; toaahbutZBFCLfovlwaEO totabosit 72thaurs d6 bbtain ekt avixtucerhaving ai s

D o oph oSBT B of kg adRishalheiT br feiah it ABS Br oL o o a
a tenper atmgﬁepfo abRIn a¥ecohd rAixaue; %thﬁgrthgee%n&%mu WAt a Eglfhfwf S

to.obtain a, first mxture hawnga pH out 5. ess justing the
pH of the €antaining substsateoand suicraorganism ghatrcarocarbiedt thesstdfrond m xt ur e

treating t r | furs_containing substrate, and

i or oor gard T Subh 1S SrPeBrldining Vel o ot o o

sul f ur - conBesvithagefilianviirersiene &% a vedst fromn s gehBRFDebardmytassp cul ture
or a yeast _fromthe genera Debaronyces or Kluyeronyces), and optionally a

first bactElUYEIOMYERR): é"dzﬁptlﬁnﬁﬂhﬁeﬂ"ﬁt baetesrcin gspylre, gsatf@nm;aturgm for
about 12 t g &ROLY tP8bHUESC RordBctit™ 2td bt 96 hours to obtain a third

mixture; heating the third mixture at a temperature sufficient to inactivate the
cultures and 'edzymes in the third mixture to form the sulfury-cheddar
componént; _ o .

"~ wherein the cheesy compénent is prepared by treating a second dairy

- product containing an agueous protein source and fat _s'ource.combination _
with a lipase and a peptidase at a temperéture of about 20 to about 45°C for
about 10 to about 24 hours to obtain a fourth mixture; treating the fourth '
mixture with a lipase, a protease, and an aminopeptidase, and optionally a
second bacterocin source, at a temperafure of about 20 to about 50°C for
about 16 to about 96 hours to obtain a fifth mixture; treating the fifth mixture
at a temperature sufficient to inactivate the cultures and enzymes in the fifth
mixture to form the cheesy component
wherein the creamy-buttery flavor component is prepared by treatlng a

third dairy product containing an aqueous protein source and fat source
combination with a lactic acid culture at a temperature of about 20 to about
35°C for about 10 to about 24 hours to obtain a sixth mixture having a pH of
about 5.4 or less; treating the sixth mixture with a diacetyl-producing flavor
culture, and optionally a third bacterocin source, at a temperature of about 20
to about 35°C for ab'ou_t 16 to about 240 hours to obtain a seventh mixture;
heating the seventh mixture at a temperaturé sufficient to inactivate the
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'm xture, heating the third mxture at a tenperature. sufficient to

I nactivate the cultures and enzynes in the third mxture to formthe

sul fury-cheddar conponent; wherein the cheesy conponent is prepar EOIYyWISE
treating a second dairy product containing an aqueous protein source and
fat source. conbination wth a |lipase and a peptidase at a tenperature of
about 20 to about 45C for about 10 to about 24 hours to obtain a fourth
m xture; treating the fourth mxture wiith a |ljpa a protease, and an
am nopept i ekitiges %Q desymeniathe seveath piiduratq é’r"ﬁb&‘f? %u§
terrperaturg?,gh qut 20 to about 50C for about 16 to about 96 hours to
obtain a f mxt’ure treating the fifth mxture at a tenperature
sufficient to |waeremeatdﬁaﬂ@mftm%ﬂ's'alsécendymtl‘iird baeterodinisounces ure to
formthe chees nponent; wherein the creany-buttery flavor conponent is
prepar ed bl 'Pf %’Q?ang a .third dairy product containing an aqueous protein
source and fat source conbination with a lactic acid culture at a

tenperature of about 20 to about 35C for about 10 to about 24 hours ‘to
obt ai na si xt h n#&t drhe methodjoficlainct4, wherain thedatdeastne of theafitstg t he si xth

m xture with a diac ducm f|avor uItur and.optionally a third
- bact er oci n® %%?ﬂcg d‘;tﬁ'l)(rg qoaé%'f)@’:ﬂ? PRICES 'Bgﬂa?dfﬁc tct?"&‘% NSE for about 16
to about 240 hours to obtain a seventh m xture; heating the seventh

mxture at a tenperature sufficient to inactivate the -48 LLOYD W SE
cul tures and enZBnérm methed séelaimfivharein the atdeastore of imfictut tery

cources | 5ot Hhdnfh pebihofiCoitiet Bbnugéd lnasRErtafiny 886 sklldica fagh e 07 "
of the firtie groupocorsistingoft ﬂnsmAbnstrepreduoewtamesmntdotutﬂds eearhocimpri se

nisin. 46. The nethopd. of .cla erein the at ast one of .the first,
second, or ePIRMPENHRA %Fns‘é@llﬁnc@? W'@ro‘éﬂ”@'ﬁ&@'ﬂeﬁH@ﬂ‘V?‘"&?@dseI ected

from ancovenin, individually or in any combination thereof.

47. The method of claim 44, wherein the at least one of first, second,
and third bacterocin sources included comprises a bacterocin-producihg
culture. .

- 48. The method of claim 44, wherein the first and second bacterocin
sources are included and independently comprise nisin, wherein nisin is
present in a first amount of about 50 to about 500 1U/g in the third mixtdre.
and nisin ié present in a second amount of about 50 to about 500 IU/g in the
fifth mixture.

49. The method of claim 44, wherein the lactic acid culture used to
prepare the sulfury-cheddar flavor component is Lactococcus lactis and
Lactococcus lactis ssp. cremoris; and wherein the lipase used to prepare the
cheesy flavor component is a fungal lipase, the peptidase used to prepare the
cheesy flavor component is Lactobacillus helveticus, the pfotease used to

prepare the cheesy flavor component is a neutral bacterial protease, a fungal
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~“the''group consisting of nisin A nisin Z pediocin, lactosin, |actacins,

" canocin,. enterocin, plantaricin, subtilin, epidermn, cinnanmycin, LLOYDWISE
-duramycin, and ancovenin, individually. or in any conbination thereof. 47..
The nmet hod of claim 44, wherein the at | east one of first, second, and.
third bacterocin sources included conprises a bacterocin-producing

culture. . 48. The. nethod of clain144 wherein the first and second

bacter00|n ources a | ude i ndependent wher ei n
iyt 3 bR ThARE, A0Y L SRRSO das e B S Brgtatp e ey @
third théHe.%s fRIVOr RoPipgbrient i§ eaefdbddiliud Kslvetisbsanount of about 50 to

about 500 11U g |n the fifth mxture. ‘49. The nethod of claim44, wherein
the lactic acid culture used to prepare the.sulfury-cheddar flavor

wherein the | pade TMECHtaRE bLEE 44 SRERTLER Prleh oSk el eRMrdS; 102
| i pase, thig Paned pawriarsed to prepare the cheesy flavor corrponent i's

Lact obaci |l us hel veticus, the protease used to prepare the cheesy fl avor
conponent is a neutral bacterial protease, a fungal -49 LLOYD W SE

prot ease, or UM8s, are the
cheesy fl avor c§hponenbﬂ¥é8€a£FgﬁaC|Iﬁﬁ@gﬁgﬁgﬁ?fgﬂgﬁﬁg%%E#hé&wg%ﬁgd of -
claim 44, inehided) the cultured cheese concentrate is a dried powder. 51.

The net hod of claim44, wherein the first bacterocin source is included.
52. The nethod of claim44, wherein at | east one of the first, second, and

third bacteroci %25%&%thédlb?%¢anhﬂ4£%éf@ﬁ 'a?ibé’ét%eaoﬂ?i@ﬁﬂgﬁ@écond
anti m crobi al age
and third bacterocin sources is used in combination with a secondary

antimicrobial agent.
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