. e3e(nQ(} FFGBJ| 8KN6OTnOlL CHEESE FLAVORI NG SYSTEMS PREPARED W TH
BACTEROCI NS FI ELD OF THE | NVENTI ON The present invention relates generally
to a stabilized cheese flavoring s system and flavor co ‘mmmmmmmtof
whi ch can be used to prepare very different cheeses havi m vor

profiles. Mdre specifically, the present invention relates to«ggkdavoring

systemwhich is stabilized against the gromh of spoil age or pathogenic
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Methods of making and using these flavoring 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 acidity
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 cheese
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 compounds thought to contribute to flavor generation in
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v Compound Formation in Dairy Products, Int'l Dairy J., 1995, 3:389-422.
Several volatile conpounds including fatty acids, esters, aldehydes,

al cohols, 5 ketones and sul fur conmpounds are included in lists describing
the aroma of various cheeses. Production of several of these aroma and
flavor conpounds has been attributed to multiple enzymatic and chem cal
reactions that take place in a sequential manner in ripening cheese.
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cheese flavor, and then use the CCC in various products to provide cheese
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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. theliterature. Quner, 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 systemfor making a sem -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 descri bed
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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 desc_:r_ibed in

| the literature. Oumer, A., et al., “The Effects of Cultivating Lactic Starter
Cultures with Bacterioc_:in-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., et al., "Defined
Starter System Including a Bacteriocin Producer for the Enhancement of |
Cheese Flavor," Biotechn. Techniques. 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.
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» 20 profiles and/or characteristics. Using various conbi nations of these
fl avored 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 using a
bacterocin S%éﬁe £nzymes 25 (which nmay be, for exanple, in the form of
whol e cel I sN LINS ccontaigingrabaut 4l milligni W eictive aisity pes graroris avaitabiezy mes,
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anounts into food products, including cheese products; to produce a variety
of flavors. After the above-indicated heat inactivation steps are '
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foods such as cheeses, ~s dairy bases, snacks, pastas, vegetables, doughs,
breads, masa, and so forth, to inpart a cheese flavor thereto. The cheese
or dairy base can be selected, for exanp$e, 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 fromwhich cheese is produced. For instance, the cultured cheese
concentrates can be added to a mlk substrate used to produce cheese,
wherein the mlk 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., a cheese curd and/or dairy solids |acking the desired flavor
profile) to produce the desired cheese. The flavoring system of the present
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sul f ur ychedt@yorrand while impeaving its enigrakial-stabiity. descri bed herein in

connecypon W th fhgnd 'e?l’(&idéﬁﬂmf WRESIResERY in%ﬁ%’rﬁ gflgﬁsf%raﬁ 8?{92@(3 ¢

i nvention, bacterocins or bact€eroci'n sources ge _

ant i i cr obi eheeseyfianaring systémecdroprisiag d tsutfuogicheddar compameatt] al | y '
preferred apgtim.ckobial agents, i gclude"]aptiiotics” (i.e., 15 polypeptides
cont ai ni ng |°i\$?ﬁ¥fa8?’i"ﬁ8“§ﬁﬁ a(@-%?'ﬁ?F"X‘éH&ﬁ bifoRRonelthat ganibey exanpl es
of such | anpidduebttfavinggriatérstab inat I s> Ak

anal ogs or Er)el ated, | ant%?oni ne- gon‘f’gfﬁiﬁ'ﬁgt g*eég?ﬁ%dgg‘,&sa?é’%'%%sgéﬁao%ﬁ?

| act osi n, | pRthegeniesorganisms whileiflavor develapmeritis Becélecatediin afleastaheci n,

h h ol A ' il d . : n d .
ancoverrn, BulbbPehedder Shioarets of Rheforring ByStem: [hass briementsn
thereof . O éamy madetpssibie dueltattheleffettsbith battéroRirPsaseBladdedEalfirt at
I ncl ude, for exanB:Qg,&%?ct ococgi ns ( . lactococcin A, lactococclin B,

e.g.,
| act ococci-nl€Rpt PR ermentatien p&ﬁﬁdgtaem@piﬁmmake the flaworing systeth.t he
like, indii T D 331 O LB, OF THE

DRAW NGS. 25 BeTor te Hulfufy. SRk B8 dHUEsG™ ot eamymelEey SR on wi 1

becone appac@mpohents aarebé asedssiaviethaiildirdelblock mittothedrf own epetifiedlavor
enmbodi g&nts rOff' théa '/nveBtiocg?{V\A'Ih ref.erence to the draw n?s, in which: FIG
111 ué¥r at HOTIGSANG/Op Shaacterstics ; Using yagqus roskinationsaf thase flavosed

- enbodi nent  @mpbReMsIEE thé BYRMEPEh &Y eéﬁﬁémrﬁa%fgﬁisw&tﬂn)acﬁéfﬁéég y -s
cont ai ni ng conponent, a cheesy flavor conponent, and a creany-butter
conponent . MA\iINg 2 widevariely efflaversmambe produced. Zhedlavored companenty

conponent o ] S centrate cordi ng,t.o an enbodi nent of
the pr esent‘ngt;ﬂ eﬁé%ﬁ%r@pﬁgé%s%%ﬁ%ﬁssﬁpﬂ 3@& R@%’gﬂémi algy p esy
conponent oforgaining arpedtehhaﬁeéatmbma’tmﬁ%g_@ Bacterdcin 8bufee) iz JRids Of
t he present, i.nventi on. TAI LED DESCRI PTI ON THE | NVENTI ON .

25 (which may be, for example, in the form of whole cells, cell extracts, partially
purified enzymes, purified enzymes, and the like), cultures, additives, and
process conditions designed to provide flavor components having speciﬁc
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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L

.are nore conducive to the gromh of varrous tood I e and

The present invention relates to a stabilized cheese flavoring system
and flavor conponents thereof, which can be used to prepare very different
cheeses having desired flavor profiles. The flavoring systemand fl avor
conponents thereof are stabilized against the growmh of spoilage or..

pat hogeni ¢ m croorgani sns therein, while accel erated devel opnent of flavor
in" one or nore of its flavor conponents is achieved. Antimcrobial agents
are ~5 i ntroducegyhbteintie!diffunRERBAd A i fy : | avor
conponents qof the flavoring s;y_selr?em ?tnﬂévyhblrg%rnlt‘ Oseﬁé@@@ﬂﬁg\r}}éfﬁeéﬁﬁgg

cel | per neabfirstdaity rreguel cantgining anequleeustprotein seurtegand fatisourcef f 1 avor

d Lall . hi H ti diti , f
the pr oduct CORTHiRAtan B3R %8s shdd frctinadH Guttire A femBeratng etebast®n! ol
cel | 20 per tpabolt 3570 fEratE 1i010_téti®téf@!g§%rshasotftaﬁm aﬁﬁwaa 2 r?éi)f@‘hage

of inhibiting the growth of undesirabl spol lage a geni
bact eri & boPHKl elaboit 28 or desss adjustingtheqH of thenfirst Imixturertg abost 610 or

Ant i m er obi L= f dtqg herein ; |
pact er 1 oot niOE 2B,obigh odkCARARR HiainGBe Seond misbecv acsifie- ana o
25 bacter i codatainingisubsitatg aindsd mie@Rirganist fticin HVER th8RQIf! dal and/ or

sporostatic activity against bacterial spores. Bacteriocins an
| act obi ot i c§ONtAIRIAGEIbSIratento sulturtaantaining flavorcsampeunds (egr,meabi ity of

the cytopl apybGinaRiG cel lle. Of .conponen resent or devel oped in
a dai )r/y Ironatt %ﬁgurl n%jﬁfgtr"?rrlgﬁt t% 3%%%59%&?{%eéaﬁﬁﬁrpélyé’e§0rdi f:‘/useIo |
across he &hiyerdmyces)andcoptivhallp 0fret bAERroSindRES! &t 4 tehiBeratGrPorNds
Since the 15 ig%rggs within the cell are still active, and in a
relatively PROYt1B| AUt B8 r{mier abautel2 tarabautR6 bapesitccobtainiadhiadi ng

- various subgdj . The td mum
condi tions %%’nﬁf hgﬁgir{%ﬂ ngplﬁ' %aért?agét'ﬁ%%@tﬁ'%\%ggﬁf H’ Pﬁ&ag%ﬁ?gﬁét i on
- of various 6HY¢es andenzyrbes imtheuthire midiureniar foximntiveduifuay-chedalpfigver pH of

about 6. Th(éf)m %i‘? the pH of the dairy fermentation matrix to neutral, the

more favor abPEnR 5'«5 conversions generally wlt be. However, pH s above

about 558 i n cheggferéinwerc IQBE & al so
ph oﬁfpo%ﬁgwﬁfasp%(géﬁg q%at&@;ggggé@i .

ni cr oor gani SAHY Pradugtcontaipingsamaqueous protein soercesandfatisoutédi otic cel |

per meabi | i zj ad LSLOy i ai ry product trix fermented at a

rel atively E?ghm@ﬂ%rfwﬁh&ﬁ?@ SF@ %@{'ﬁa{; & riaﬂJrécﬂftq ut;19tor ahout

outgrowt h o#5t@doeabout tHtaabOGIT2 Hlke® Sbiain ATHIRA'MRARE; Feafifiq e i thi n

safe | evel sfqlﬁ'ﬂ?ﬁ]r_iﬂBH coHdi tions where desirable flavors can ev%l op nore

rapidly. 15 FewERa lipAss: & preteass and ay aminopeptidase; anat rix is

present at o aorary o s88ad BAEICHGHITRA E A < I ithf B SBGHEATES Bodily °°

Hor p
- preferably 5@? (denaboutté B about 3hhaurstto abtainrafifthoméitare ieatipgtthedmithabout

6 to about £ ibiatic nisin. for exanple, is sufficiently soluble
to provide ﬁ‘c'{diugé; Féagf@%hf‘ﬁéPﬁfﬂe’ftPﬂ%&P@g@iﬁ%ﬁum@mr&emgm@red in
et hods pr athe fitl ndiktuee et thel BRegiPAEMT ddhiEBRGAD ¢ N oughout the pH

range of about 5 to about 7. In the present inventidn, a secondary

antim crobi al ag&heremhglcg@aw-m]gtﬁn iflavoo sbinpanient ism;dpare@ byardatingea n
sour ce 4gn d d avQr_,conponents. ch secondar
antim crobi.al age shou , HEG®n of the
- 2000, HfiRE A eRRch bR g ar afut o BrolP LS UTER A G 5 y
;Iav_or colrrpoomhini?tidfxwh ':tlwfadacmf aeidfdhtt(tﬁé%)@at@)‘nED % ‘mﬁte_cdfcgg@t rgd&z%ncl ude,
or exanple al chel ating agents (e:g. , Ci rlcaC|é, an e
il kel).,kg;r’ ot Eﬁpﬁgfﬁ%ﬁhﬂ% fe2 .'?t%hﬁuesgb@l@t,a:mars;nhdrbm:reihm@ggaaqmﬁf?ﬂd
e like), r . of errin ol i pi.ds. and the
like), ovo- aﬁ?f’ﬂ?'?%"d?%ﬁs‘%mﬁ“@fsy@&%’@,ﬁ*%v@ﬁ Paﬁ'?PSﬁ'ﬁ‘Pﬁ?d‘g‘Hﬁg {IR¥OT | ke) |
monogl ycer i deléuree agd)opfionally achizdibacterocin eotircs, apadefperatufé bf a?BBFZGCi ds,
and th(\e3 i kfd V%etw&y .tbbrg)%itissecondar antimcrobial agents -1 coare
genferal Pé pﬁ;ﬁ_@?\‘ﬂ : V& | f éB(ﬂhQ‘-lﬁ 40 heursyobtainsa §9yemml>éﬂsm0| ally
referred crpahfi . NS .
Iroml ol i nol eni n, ";g;\lghé()g?vénqiginﬁqgﬁa%)gpg@ %gﬁﬂnﬁgﬁéeggﬁ)m%@ﬁ%ea&ﬁe pr esent

invention is an inprovenent for 5 inproving upon the quality in cultured
cheese concentrates (CCC), such as those,made according to U S. Patent
6, 406, 724, which is hereby incorporated %erein by reference inits

~entirety, while also making it possible to produce . these concentrates or

at least a flavor conponent thereof nore rapidly to provide production

rel at.ed advantages. The present invention can be used in the generation of
various flavors in various respective flavor conmponents using cells that
have been grown during fernentation under conditions including the presence

e o N e 2 S o S I T



+ For i nstance, sul fury-cheddar conponents of cultured cheese 20 concentrates
produced using a bacterocin source according to an enbodi nent of this

i nvention can be produced with sufficient flavor devel opnment achieved for
commerci al purposes in | ess than about five days, particularly in | ess than
three days, and the ripening (fernentation) period may be shortened to as
little as about 26 hours. By contrast, sulfury-cheddar 25 conponents of

Fequite at | oast - apoue o e SRS 1 M Fiaeamchdtente | ovel ®
of flavor deﬂ@%momtbbt ai ned by the conpositions and techni ques of the

present inventio nseguently, t Rresent invention can save in excess
of 3 days in pr-og\ﬁg%edﬁagrer?étt %‘@rod}ﬁﬁ fitgt seeendicand thirsbbacteRucin/sGurdast ent

6, 406, 724 | ristihelu@é@paﬁd' |k = onents in -1
particular. As can be apg’fg{:?gttgg,s@%ﬁﬁg‘g‘gﬁﬂﬁ@?&m%» ﬁbﬁdﬁlﬁﬁswi ty
are maded f ediaver sopipanent pndstbetcreamgri uttsr. flavoe ggphm? ettHenNo ese

' vor for conmercital

flavor conc ' sufficiently devel oped fla

pur poses ca%&%%&%éﬂ’%@ﬂ@%‘ﬁ“ B%’b’ﬂ'?ﬂ aeonNnts inte foed preductsyfintlading ocess

in | ess tharcheesetproduétsdfy Brefiicd &l r embodi nent of the present’

I nvention, nore p Fh I cul arl Br_i n | eésigatﬂﬁg;oqgag}l??glm hours, and the ripening

period may be shoMen6e akovesindicated hest atantivatien SupsSareBorgtddithe cheesy
U 'S t ent

conmponent s e concentrates made accordin
6, 406, 724 gcetﬁre%ﬁ‘b&rgg&&%é%‘?“%é’&é‘&’%s‘é §eparatglyy er can robiaedin 48

hour's) 10 rigroups of té o el tisrlototo Vs deed R hefied ey *7, "

, conmpositiong and techni ques of the present 1 nven in
sone i npl enéiiiegﬁﬁcﬁ%?ef‘ﬂét% éE%cWMWhmmaérﬁ@t&@dﬂﬁQ)epiheéﬁﬁré@a tinme

over' the nehfeoRed ' ] . Patent 6,406, 724 in the production of
cheesy corrpan:gtnts %ﬁgﬁgg? ﬂé’i‘/@ﬁ%ﬁf 'Eg;‘élsé@ﬁ’hfﬁsﬁ BYRES Hothe preductsy For

enbodi nent thstapee, therchedserfiangringssyabsii gfahd t: winvention is
in the pr epgsaé' gf nzyme nodi ?i eyg cheegFe‘é?QEel\/Cr?t 'ﬁs@?rﬁﬁ%ﬁ gé\%ﬁdhi gh
ami nopept i d3Se ég@i’r diheese consentiate to ar upoavasious foods bich ablohieesas,

per neabld i zelallydbasek) § v of .. am nopepti dases that
need to be %ddﬂgd to th%é\?r%f ﬁ%%{é\st?ﬁlgpég%/bléﬁc@ Sngr%ﬂgﬂgﬁm& forthe
whol e cel | s '@/BPARA Fhpesecliavantterato. dte/clessseer P4iPPBASS 'bgﬁ%e §o(Ected

produced vi ??],t ' .flavor. Refterring nowto

t ve a. nore 'rounded
FIG 1, int eé%a?'é enmﬂ%P s Gheesg, 9?&@@@& ics¢amwheese, becottaget | on
met hod i s acheesg. product conprising a conbination or mixture of an aqueous
protein source a fat, source. The dairy product 25 can be a mlk -
concentrate, a m'l ngystem afitbe presemtrinvention alsohedh BelbsbAalsea Cheese

curd, aod tBalth ' | ese ., dairy substances wth each .
other or in colrjrbeilﬂ?e{}%r? Wlti”el a s%ﬂ%ogﬁgéﬁq%‘ﬁ Inip & Eﬁ'hsb' sirate gowhey. The
dairy produstbgteaterfeomnwhich icheesers bredicadn Fér AStAC RS Bﬁﬁ%ﬁé ngd fat
source conbwﬁéé'rﬂ%a%]t al,so é&ggl?e in_emul sion form The go S Se
|

different dairy p (innc,tltﬁwﬁ ? AsMills substratecusesta produceashigess, - 13

Cerial etlerainihe : i t f th t
material us ier_ nithé Peilk %étf%gﬁ?&ﬂé&?ﬁgé{c{&g@r Sr@ﬁmgﬁé‘psﬁéﬁgg&r\eep%.eﬁg? eri al

cheese fl-av&'} nl%éi?lystem The

gen;aral ly h ﬁ'; ﬁly.ﬂlﬂﬂa‘mrcmf:@Iﬁ?tef cagwad&(szfﬁllgth%bségrﬁaiﬁﬁéﬁg% .

pr ot ei Bgcong .aboy; ercent, fat contents-of abou

to aboE? 306?&?%8%??%?9&1 é&jg’g %rﬁoi'ﬂﬁilaqg"%mﬁuﬂesl!&d flavabprgfild)toper cent .

~ Preferabl y) prddegetthe aesired| cheelsed : f 5 to apout 47
percent, protei [1§P ont ent s oﬁ‘ agoufr%ﬂ?g% ﬁ’(s’%)%*eﬁhé&he?eﬁ \nvephPRnt s of

~about 18 t ocaaﬂ)a used inthe "‘tﬂihod&degsébed)ht U sPatent BBE2, 883, Whichqgut S
percent. Thiter@blyShebrbotR48! mer8in by fefdilinde 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, aiso can be used alone as a cultured cheese
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+ 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 mlKk
protein concentrate) fractionated mlk protein) concentrated mlk fat) whey
protein concentrate, dried whey, 15 non-fat dry mlk, mlk protein isolate,
whey protein isolate, or mxtures thereof. Qi her protein sources, such as
soy pr ot ei n,coneehtra hidVi Hgda' ri nrotein . can be used
in part or as the sf)éljiéﬁgibgt‘%%]ﬁ'g% ce. #ﬁgeﬁﬂﬁ%gmlﬁir 'B§Pa&°8f gTeaﬁ'i‘ il k

fat such as chieddar Savoncompbaent tan also, be usednalstie 15 %ﬁg Q‘?Eﬁgg’ﬁﬂ ?e; .

non-dairy f rces, suc vegetable gil, can be

the sol e fa?’lh seoigg(f@?ﬁ%’ﬂéawgi"?ﬁ PERRESS Ceesent Thius the psessntiavention
gener al |y i ml$dprovides 284 or f ly in the, range of
about 6.5 to abgtrjt 6. 7Ia9:frg .genf&rgr&%‘tahgég al@%e@{aﬁrﬁfg@& é?@pﬁngﬁﬁof at
‘sour ces_fi(/j\,i | Iconeentrate fpf]f!aierll} dheg!sedhamfab_turlbh?'m %&Ef@ﬁh@adémaﬁld{rven“ on
to provide eful starting materjal fromwhich various flavors

whi ch are Z?Jr%ﬁn%%/qt&%&o%ﬁﬂhﬁ{ﬁ @Q?Wﬁ'@ﬂemmm flavarnates tan be
devel oped. Aatuiatdheess e orovi i jtuted with water.
The water is,used at a Ie%/pﬁl’gﬁgip({ibgﬁg%ﬁ%r%Pg\?pgépﬁgféﬁ %r?gqrgty&uggof from
about 50 t o SREgdar shegees ehhus hist presehtinvention st providés alsifunyS> percent

in the sub Ltuted protei _ mbined Wi th the fat
sour ce to. prerdar fdfer EBGhedttof bsB i cheess davgiina enprein he aulfuybs 1 at o

be 1wercheéddar flavomnesmn f , : : d .
S?gf e(raabl \;/ve béjl?'t 62.,8 to abgg?élgﬂg?ré%aﬂfﬁd ?)s;BtQﬁéen aé’gf’{”“%&ﬁ?’g#&%&’ﬁe‘gﬁ%ﬂhaci d

or by use o RYRANG S¥etem.pr oduci ng mi croor gani sm Suitabl e edi bl e acids
are non-toxic, I | | ids)..which include hydrochloric acid, -
acetic acid, mal ;F%r iac| gség 8ﬂ%?ﬁce%§§fﬁgebp??i baclerecing pp bastareeinaci d,

| acti ¢ aci d SoHMEsgenenaliy indhede ahtimictobiat BaehR0s GitdbIS o ke PRGN rate, a
honogeni zat hgg ‘8@%' rf_:_[e can @e uieue{d%{o reduce the fat dr opll'et particle size
and i nsure ROPYER.ESpestally preter antinicrobiabagentstindiuderYantitieticsi(ie.,

roductqsuse §i i s, m | k-derjved ..
: Eoncent r at eﬁgﬁﬁ) gﬁggff?2‘%’@?“?@%‘5@%iaﬁdﬂgﬁaﬁgﬁ@m'?a&r@ *p&’&i&@ﬂ"‘ﬁy
ul trafil t r aBX8mples ehsuch lantibioticsrare misih esach ws ¢osTRIA B NIk i o afsih tration)
or a reconst : ] bstrate prepared froma m xture of an
Cultrafilter ?ih}i%%dorg% Hjﬁﬁ :f%'?tﬁ’r‘{"é?%’ép?PB{)aAﬁ'Pth'@%mﬂék;smed&ocpinwaetomd
mlk fat. Tlectacins (ex9, leticihiRlladin |BF Bl Ak aYd the
characteri st Iagi?:'rsluéhggjs_gesgﬁgaed iln%!%&agﬁt@g%%gwggo%@se mlk

concent r at eB @e. Ina &pjderatin,i cinnamycina ducamycinh ancovemhereptsilangat 15

source 2o p lileke ik dRo; jp [ i Preferred_dair roducts useful as
starting rra?gér/'i"f'fslﬁg?r tﬂgtdﬁem?ﬁggg:gmb%%té&{)ﬁﬁﬁﬂf pﬂ'@%’ng?‘gﬁr%rr‘ﬁ that are
~ prepared fruselbicthe: presedt invehtion incitde) for bixaHiplé, lakfocdRsinsg@. g added cream

or anhydrou AVF). Th ream or AVF generally i1s a in an
anount. of a%g&é#ci'ﬁka&cﬁly@’%"bgr @@ﬁ??o%ﬂ Melesicaspin, diedvetican; o about 15
per cent, - byagidophiiudih, &dgishaHd e like SRBNITRA 4FiRtar LorBlilaint e 921 1Y

product, skimmlk is subjected to conventi ona
ultrafiftration/diafiltrati on techniques to produce an about 3x to about 8x

(preferably about 5x) m e qr ¢t:_Cream or anhydrous mlk fat
or a comnbination thereofééﬁnwaﬂ%ﬁ%bﬁq-"lﬁ PRAWINGS e. I n one 25
exenpl &y non- | i Gthemfgatureedin®advarities 8F tid Pf%eéﬁg%ﬁloﬁw@flﬁ) enl zed,

and pasteurized ug?er hi gh tenperature short such
as at about2PRIEN}TOALHNA Tollowing detail descriptiontof preferrat embudimbR&Nof thel S

cooled to g i : esul ting. dairy product can be used as
the starti ﬂgqﬁgttl%zg tﬁatéhpéqgﬁ%%g&‘&'ﬁ'gﬁomf‘é{ﬂ station to prepare the
speci fic so fl avbBlG.ntilustratestiesprebatdtio ' ' abl.y,
about 1 to aboutqéi’\%ercent sal t ?sbgddedrp?gé?ﬁguﬁggé%gr)%gﬁﬁgéﬂ;t&rﬁto

treat nent V@7 M ent gf the present invention containing one or more of a sulfury- -




» enzymes/ cul tures/additives to produce the specific flavoring conponents.
The pasteurized dairy product is a relatively viscous liquid, preferably
cont ai ni ng about 25 to about 47 percent solids. As shown in FIG 1, the
dairy product conprising fluid mlk concentrate s or whey concentrate, AM
or the like and preferably containing about 9 to about 2 percent salt) can
then be divi derg ‘innto one, two or three portions, each of which is treated
(i.e., fermgandaining compprent, acchsesy ' g t her
additives for_ predeter m'pned time per @grﬁ:ﬁﬁ%ﬁﬁ@%ﬁ%\%@w% cific
f1 avor characcq"g??@?ri‘ s. Specific enzymes, cultures, adjuncts, and ot her

ddi ti 1 ; i "sul f - ddar" cor t, "ch "
Component . n by e ILEAME N hrlbaton s SRy antanTIa SHBRENGNbE! Shoun
in the Fi guraculbured cheesernicentrafRatesa téﬁﬁbﬁ%ﬁg\ﬁeﬂg %Ptrfé“{:@%%@k each

honogeni zat i.Qn stt eg before or after” fernentati on. er nmen
t

portion s tIHYEN ed to a tenperature and held at that tenperature for a

1s tine suffici i i cul ture, and enzyne systens. After
the heat inacti va’tqi@(')'r? @%’ %@@@Ettﬁgﬁ?é{'}?@a dhpeesk cogponent oka cutared:an be

used separ athiegsercongentratecacdrding torargembudiknt WPtHY ' igAf to
provide the desired highly flavored cul tured cheese Cogt%%ﬁfg[\%ﬁ’iﬁﬂ,

Preferably, the cultured cheese concentrate of this invention 20 contains 1

- to about 80 percent of nmA&@ﬂw%%ﬁﬁ@Nm%HF@ 10 to about 90

. percent of the cheesy conponent, an rcent of the

creany-buttery corfifopeasent Mveatipneélatedtya stitsiliged EHeESe ﬂ?ﬁ?ﬁ'@ spdteRtrate

of thi s1d' nvgmdi ' hﬁiﬁ?s bgut 25 tq about 75 percent o h !

sul fury-che darﬁ%’gﬁ%@_ Qerg%g?ﬁreg which isan:bergsed te prepare veng differeny 25

conponent, cheesbehavidg ddsiRidomk: ' e ' - but ter |
vitlg dehireandvof profibs® TheflaVdind LSRN A4 BB of e

conponent. The cul tur cheese concentrate can
conponent s §RMAPNSINS thersof awnstabilited agairngtdhe growtises spsitage @vor ed cheese.

Al ternative sCUl ; oncentrate can be forned by

i ndi vi dula?ll i’,ﬁ g&é né€wlé'l6:9g§%@§'g‘§f‘§ef Ny WY "%ﬁ&&%l@@@s'sdﬁ\@d@mengofﬁamm ng .
i ti oninene®rinmere ofsitiflav 1 f Cl . -16

The f14 L?”@win ok o uoMserferts s deRieVed. ARKRCRbISNGIERs A€, can

be added to q%%s ng Yiederpgntatiansperieds ofene oo nanenthe flaveese.

Al t ti id-ding, i al b dded t -

At eady pr epampdnents 8F e Mg ehsfort” Ih BRIGhGISR Adhts Pade coltponent s i n

the 5 cult upéﬂnéﬁbﬁzl@gmapabﬂ&ym.ecc@lerameldncﬁaidt%érg{ia}, ANRVEE and Pg#ljn%ur ed

o}

achreve partrcu | avor

h | or at ed, be vari ed
Conbi nat 1 onCOBPer e FEheRall daderiiaher oH remetion sondifionsaforthe

char act er i spraductioni of&hieegeflave a. cheese, base, a

wi de vari etp of cheese typgs.caﬁc%}e‘éé;/)@é%%rg'egg _|Q%‘?8§pﬂ%af’ﬁ’6‘ﬁ°§@$8§ﬁ-

descri 58d iﬁe@%\?b' @rAgents i this neamner aiscthedesour@int advaRtagel ¢fcor por at ed
herei n by r g ﬁ;ﬁ(ﬂ% he.resul 1ing cheeses contain. about 1 to
about 10ypercer{§ﬁ%?‘et e cuﬁﬁuq"gfg@ﬁebs@’ogoﬁmpaﬁ Rathqgepicbaeteyiaabout 2
to about 6 pethcduring apdafter p@d@awm@f,thésrlédwmg systerhC Adtinichshi f%rcé%ﬁtll
realize, boé%}f@?e hel ative an total apmounts of t'he various coOmnpo § . can
be rodi fi ed?ShGIFFNapocably detareedito henein.as bacteniadinsil ar |y desired flavor

profile. AdditiorTpgl tﬂé%?é‘r 3 ts. cap be used, to obtain other
flavored cheeses _anééggn e hiégﬁjglﬁﬁ&\?‘gr%gggge@ngéggcﬁp@g{&af&@r process
cheesedd pr%@ggcmbes@itmmammg@mwb@us, W'aé(g&%ﬂ%?éndfdream cheeses,
cottage cheﬁ%&% a@ﬂd thﬁ)ﬁllke . AS |_r£| cated in FIG 1; a conmon dairy
product’ can 'be gtafic adivity, agastst pacter &pares: eBaeteriosins and tactebiotiss
suppl i es stsudh ag nii e t Javar, conponent :
producti on schemes in V\h?(}:]ﬁblg'tﬁt @ﬁ?rréeggtee@%(éé}é?e%&t@ém%& QptagMigheci fi c
enzynes, cUPekiane ljoeliovall obeompobentsepresisnt spdevsloped 34 alduiAf mafdst one
of the thre&d{’{ M (hg#@c;_{]ents,. and a other additives, for a

pr edet er ni ne é’?r‘ﬁ SENSH) Reratifting @ sisstrate de diffuse ageassithe cellavor 25

char ac8@r i ghembrané taexdnss Hegt of i, n be used to
prepare each of the flavor goér?pegrjll!gn éfﬁag%ﬂa%éro%&ggﬁ&écﬁam own in
FIG 1. In another alternative, a dairy product is supplied as a starting
.material for only a single type of ferggntation procedure to focus on
devel opment of a particul ar cheese flavor conmponent. For exanple, a

sul fury-cheddar conponent can be so produced as the sole flavor conponent

of the finished concentrate. Specific enzynmes, cultures, adjuncts, and
ot her additives are provided fromwhich the -17 :



r

“sul.fury-cheddar” conponent, the "creany-buttery” conponent, and the
“cheesy"” conponent can be produced. The processes for preparing these
conponents do not require whey drai nage steps. The preparation of each of

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

tart ing naPRrYIES A FES cefiafe$hil Refih arét i Il tadiabiee above, | and
the resul ti epvitbinent, théy Would Barepable 6@9&@ra%$9a?&5¥ﬁéu@§t&t%or about 10

to about 72 hours to obtain a mxture having a out or |ess.
Li pase (somBiQlagulesde genetate faxor anrrwue\dsse'ljhe ephmua'nzgrlrmtmhsifon mang! |

h || t f
young ani el e anouBaiEfediBob idifeq ééﬁ%@ft'bﬁmmﬁveipﬁgfch%asi R ol s

-or 15 f5ronbﬁnm&mdglar§q§p¢§ﬁma‘(é|gegussa Rhog%f“&ﬂﬁlafhe Shhyed from

gullet tissue are avail from or other suc conmpanit es
under vari ot ot thedai an@smemtadmm,am tcanemalrrﬂrmfrmelﬁamrable theisedi ng

o ndi ng. agSPAveiafrihondtaliy BAlhe °Fiowdysl, bFts ebdie dbactn B8 chessen) ds
Candi da cyl rﬂadoacmpanefftsmr preturstpe Hidrebf! I\Eeﬁébéﬂl?%lsd’\aré‘hﬁé ﬁoP Rateive toum

cor nei hei, Baci | | us SpPecl es,

fort aucum Rhi zopus oryzae,
;(r)\gugh?grrlt)b&'&% 9?0‘@5&‘ vatious fopd ép@ﬂag@ aﬂdepaibogemlymhmmganmmoheﬁte a

| r.al | at_.a I evel
oe" oot ) BRI o God U Mutido08] ok SRR et T8 i
commrer ci al | yn axmamyewrbducmatr%fdammhvalrelamd@rmghfpﬂ bﬁdBB@ﬂG té'aBBﬁPd
187. The Ia?[I—FCI acid cullh used shoul d convert |lactose to lactic acid and

reduce the pH'CIRR #xfprtoling PHtgrP)ﬁ’&'i' pt thasegmigipeiganisma eluing, thatr
oS ng PR Sl 6 9 s e AP Sortfons MABRA Bk, o
used at a | Savprsotarsdevelopimared@pidly. about 0. 1 percent, particularly ‘about
0.0075 450 0. 015 Retf€Blesent fvention, the dairy fermentation matrix is fermented |
during at least one fermentation 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 accordlng
| 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), monbglycerides (e.g., monolinolenin, monolaurin, and the like), |
_hops acids, and the like. When used, these secondary antimicrobial agents
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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 . with m xing. A bacterocin source can added before or after the
pHadj ust rent step. The pH adjustnent on the first fernentation mxture 5
preferably is perforned after or approxi mately about the same tine as the
addition of the bacterocin source. For exanple, addition of the bacterocin
sour ce pref earbbsné i i the Lust ment ._The ,

i Ust e i Xt e B TRR S of pBELP DV, (S R ESRRFBY 1 e
at the hi ghePreferredwembinations imchideof1)atisintar BDTA, {2phRin ahg t he absence

f th tim | .addi ti X th ise th 1" b desi r abl
"nor eased r1 BPMeufotnd (Hnsln AdRaP RS f or ati on, The bact eroci n source
that is optionalln uﬁg@mtsbdm@,ﬁrﬁga‘;r@géﬁpigg%[]ﬁ$ﬁjﬁs#llj%bgéj\grﬁgrc‘i@ﬁconponent

can be a _bacterocin conpound per se, or a ture

under thé rel”éﬂr&mng‘@Pmtheaqualitydmndltmimeéﬂébd&eﬁrﬂ%?Cb'@?dsa&; asn-
Non-limti ngth@%rmggéé%gﬂscﬁch bi‘f;%e ocins, are_nisin, such as he nisin
variants nisin A 'an [dng to U.g, ﬁf%’?trﬁ:ﬁ%l-’aés“ﬁ\lch is hareby incorporated

| ant hi oni ne- hergimbyirefe [ : i.0Ci plantaticjn, subtilin, '
epi dermn, cj nnarrygirn, rﬁﬁ%ﬁ@?ﬁpﬁﬁgo@@ﬁ%@oﬁéﬂpﬂ Bg,gs'H?dh/p@G’é'PPy or in
any conbi nat ihesetqanceptratemer atieast a flanos compenennthesesf ARITERASIEA) toSOur ce
20 such as’ inng . about 1 mllion U active nisin per gramis
avai | abl e f%@fﬁ‘;ﬁﬁ?@ﬂéﬁm@gﬁﬁvanwmr iNgyRreseng invientionicanbe useddn ng

| t 40al drati ' iT:] i | j i id - '
cul t ur ed0al stheogen aﬂmeﬂvaﬁ@b#ﬂb@@mﬁﬁﬁ)dri‘b@? rggéééw&a%r&ggﬁééﬁerﬁg'

bacteria. N si.n ~caﬂ Ef@eﬂi sol ated from natura rces or
reconbi nant A2 CE!s Matdiave been grovas duringlfermeatationigiterdonditigriaxi nat el y

3500, but neycRE; e ' or tetramers having nol ecul ar wei ghts
of appr oxi nﬁéglg'?"gg%oﬁzgﬁghﬁ%éw&ég%&pr%t a Pfq’fBPtQ:ﬂﬁY@'rrporaneous
with or soordevelepmbatwithirca sharter tineneydle Bsamgsred &i
(preferabl ysg%gnevi. bacterium!inens cuI){ ure), intro utgelgysgéeﬂﬂéﬁé%")‘/géqe, about

1 to about’ PSR SoYicer eHhrds callsowhose prermbranesibave beenirforated/bypst

f rom t hes gendeareedrce A sul f ur cont ai ni ng
substrate are fpncor por gﬁfﬁ?ﬁ‘?%ﬁ’ E}esfgﬁ?%gf%n %agﬁaﬁnggg»ﬁ%vmmqusors

cul ture or yéaenzyaatisseactions. hin thel presenbinventionatIulst 676 of W sulfur-

or ganol epti CﬂédwaPO&r?éEs sgl f,ur-cont aj ni flavor conpounds. \Were the
bact er oci n sourcat & e 8N Ledmzbuttery YO8 CRMRANANS ingpapared svitht 4e ni si n
source or nibactercitiscunte preké i P s uf £ C unt s that the
final concentratia;on of act‘iﬁee ?ﬁ?ﬂéﬁaﬁﬁﬁﬁﬁgﬁ%ﬁﬁ%?ééSﬁggﬁﬁgﬁsr@epara%on. -
fermentation is at°NiBatancgpsulfuryecheddar componerits of clitdfedaiidesddar ticul arly -

about 18§ t Gones i 2.5 to about 12.5 ppm., and nore
particularly aboﬁ%ra14gl 'i°<‘§y“§8§u‘{sﬁ%ﬁaq%%f§°(%m RoyregRfeeraing to@mbout 4 ppny .
The fer ment &Mmbedimentiof thisinventiordcam beairodticdd with aaEk Plagaicll t1 onal
hours at a t&m@;ﬁ '5e C}fg ab(i t 25 to about 45C. _Preferaf;| y the

Br evi bact eri um % taghieyg @fﬁmmfaabpumseﬁam less thancabautfiveddays,

sul fur fl avearteutady ife a0y ; . i nactivation of
enzymes/ cul ?{Jar"es bgfmegﬁsmgﬁ?c\o fer%é%yttpgnﬁs%ﬁiﬁe@ﬁ@ Mrﬂ%"@an be
produced f r dRAY Bpishostened:toaslittie assaliout6 houtse BY e6AtraSRRL fPQ'-Eﬁ‘é&@ér 15
ti ssuesyg Thesohid ? s pf _the enzyne systemare avarl aL .
comercrally é@ Wi@\/\ééﬁ@%&h%qq ‘Eﬁﬂ%'\t@ftﬁ madg aeeending boS hPatexges ar e
carried out 6,408,724 y@neral i ' L xture is subject
to aeration,durin g rrenﬁfﬁg;\r{%ﬁggéﬂ%taénga%Eﬁé%g@ﬁf)ﬂﬁé%%ﬁ'aef'o
provi de goodl h&same lexakotflavor devettpmentsas bbtainked By thé Worp@sitioes Bha! M ze

phase 20 se ; i ion.. |f phase separation does occur,
B opt  onal g e SEtHel dres B FeRtigE o eqetvs diehinsent imventpnazan
conpl eti on &Avelireexcess ef dwlaystin Prodiict | § ur nd
enzynes, ar kéjoga?t &Vﬁit e&@g& heat | gg to gﬁoﬂ?e%“%?gﬁ%mﬂﬁoggé‘#ﬁﬁsgdﬂt 16
seconds% o uFagntg, 24 ipthe Pradustianootmdfury-ohedtar cohponekis &P
seconds. Preferably, the reaction m xture is recirculated during
inactivation to inprove heat transfer. D sodi um phosphate (DSP; generally
about 1 percent) preferably is added to the fernmented m xture imedi ately
before the inactivation step. As noted, jhe Brevibacteriumculture is
preferably used to formthe 30 sul fur-cofftaai ning conpounds. If desired, a
m croorgani smgenetically nodified so as to provide sim/lar Brevibacterium
activity can be used in place -20 of the Brevibacteriumculture. For

pur poses of this invention, such a genetically nodified mcroorganismis
“considered to be included within the



+term"Brevi bacteriumculture." For purposes of this invention, the

"sul fur-containing substrates" are 5 sulfur-containing free am no acids,
tri-peptides containing sulfur-containing anm no acids, and protein

- hydrol ysl ates containing sulfur-containing am no acids. Suitable food
protein hydrol ysates are avail able, for exanple, from Quest International
(Hof fman Estates, Illinois) under tradenanes N Z-Am ne, N-Z-Case, Hy-Case,
and Pept i caparticutarweAs cas berappreciated, significantincreaseBiir peoduittivity e

sul fur-containjn sgﬁsga} es incl.ude L:nethionine, Lglutathione, and

L- cyst ei ne. %saﬁ e beﬂﬁ?@tr'ﬁﬁe bdi ment's, the sul furcontaining
substrate is a mMgHdd: PR F Hé@f | ; kX of
L- net hi onine and L-c t@h{?@ﬁ?%hé?ﬁ?@%g?rﬁémt t%ﬁ?ﬁ%ﬁﬁdﬂé@%ﬁgfhl one,
and L-cyst efdaveloped for-commeirciahpurpaisesrcandse preparedassing @ added at a
15 level, of _about .0.01 to abou percent..Iln o articul ar, preferred
embodi nént , P8 r@ﬁ'f‘ﬁ%‘-’%ﬁécﬂ?&i"fg@ﬁﬁﬁ@ﬁ?s ?%[19&53598@@0.“%&\’? F@gﬁi ng a dairy

duct e ) . . : _ . Lk
Pt (or or oacesidity fo Bhethidr Snitiodiiicft BF IHo BRI VIR dte Meticliany’ |
f er nent at i oin lesadhanaboutil 1 4 hours,randthe ripeningqierind mayrbiushortengad-to as

dj ust nent 6, O~ and_addi ng f he, bact er oci Tf eat nent
cont | nues. v SaPette6 Bdns ey SBplrast, Rensy Gomhaas of cHkiey Gheese
Brevi bact er gRténtigtas riadé aceordim! LBS SPhiteHt 6808 724 d&e?HWFécgﬁr‘Ez%ﬂggggz

L- et hi oni ne_and_L-gl ut at hi one, L-nethionine and L-cystelne, .
L- et hi18ni n@bout gidayst(at least abaut 48 bpurs)itadiperio thersame teupd of 8avent at'i on

b “about 37 BYERRIIGH: BoteiedRr e Combgatend arkl 1tk otdng pibsedt 1 ©
carried outirfventiehoCorisequentipointsdifie plemehtalions R piedent Rivealiont 22 to
about .28C. Although it is preferred that the two stages be 30 -carried out

sequent i al | NA¥:AISAJRAUCS PrOdction timepves ihe etbads sescribed imUsS igatent

f tati ~ i ' -21
process 1 s QEREEERA R IneBRmRlcon o heBey cBfierilriy o1 FRIOTd ST s o
110 houbs. O her I3 onewnoretimitingrembodiment theesof, ah ademhtagecussspsiication
present in *evel of aboutt. 0.01 {Cﬁ) about . ercent. Fernentation is
preferably 65 he _B'E?s(?unﬁ TEPR 28} %BW%G@?'EV@R{‘ZYW_@W dtiedshesst ure from
becomi ng angeMa)i Using cefls Withhigh RIRBpEDLIdASe aéﬂ{/i% irpébmsinaﬁsﬁ%sgfrp%.ﬁsi o

effected usrng air introduced into the reaction mxture using a
pl ate or ananfimigrabial thatxsy permeabilize therpelisican deceease thedewels ofepar at i on

ariner o cariifces s thf fef o PR AR e AR $6rebi peaSing.*

i nact i \at edefficiéresyt. | Since witsle celidiare einglased] and nabevly efdypier abl y,
aeration is di scoptl ntgﬂ {hroughout 'the heat inactivation process. The
sul f ur - cont BRI Q%BT%%@%@G“§@§MBGV¢I atmere;raynded; flavoss

L, e st O R S,

devel opnent. Preferred sul talinin S'I'AC oni ne,
Lgl ut at hi onfor the fegmentationanethadiis & dairy peodudt. conmprisinga ¢combination orused

f | f ti hrough th ' f t By evi bact eri
cul tare o (iRUR aCeRAstLls ol 38ied AfutiasSoutie. The delvarpaust e
L11-Pepbi decha betamilkogsndentiate, HilkUbMtraty 4 WHYY Cricerfirate MdHeye am no

acid L-cysteine, |
substrate, cheese curd, and the like, or combinations of these dairy

substances 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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+ 20 addition to serving as substrates) also act as processing aids to create
redox equilibriumconditions which facilitate flavor production by the
generation of desirable sulfur flavor conpounds (i.e., methanethiol,

di et hyi di sul fide, and dinethyltrisulfide). Hydrolysis of L-glutathione to
free am no acids by mcrobial enzymes is expected during the fernentation
period. Further 25 hydrolysis may al so occur during subsequent heat
treatnent (imatenajjyseddn preparin i vatiousdlavor icontparents obthe piesenbeese .

oroduct (1 enease BRIt ceae pr oduct produced vith the present - cheese
& Br evi bact of L oul L b T o uas ebd s N stafting mafthef e Rk RN Favadfal Yoy
the sul fur- &9\"?’§mn¥@nt§m§bput 40-to aboutS0mercent; proteirscontents 6paboat 19 at
Phan 5 5 e 38 AtoBt i oribats bl to dhosdflerceptoarishiactosent
oyel s of Vsmtehtsfamout .1 RAsbOM OpsiR. BISIGB U AG'RAGIANER, "

U S. Patent 6, 4{06, 54, conducting the fernmentation
woul d gr eat 1§PNeRISQIAbauk 25 tp @bttt 47qpercent, proieim contemts ppabsgel2 to

ypi oal 1y a Toousi 0 e et fal Khritinis G A E o ARG 26 peronsty andisctasa  om

about 50 t o contents&F abaiut OB to HGHES dBrert! TR ercent .
The sul{djry 10 .,cheddar conponent can.abe spray eg?'?e‘%u't%gleggg\a/%g% d;aﬁ'agv\der
Wi

with, of®wi tBAHC,3re generalinitont abaut 5@ to ahout 9Q percenicprederabigfrom

concentr at e ghout®3ttedbdut 78 sul fury-cheddar conponent generally has
the flavor characteristics }lec{g%ﬁtéfi le shown in U S. Patent 6,406,724, and

reference i s nadelhepratein soliree cahfhe §-drieedisietein GPeBhtrhtdEMatStZHd'S
ot her pot eng ?’Fﬁgﬁaatﬁr Hﬂavar 15 conmpounds, 1 ncluding sul fur-containing
conpounds, WAPG %a 'WQSFP-%F&EPEG?W@M&UT ooncanitate, fractionated

d ikt bént ] d : -.ched fl
prepared acailkipridein cbRténtratia8 Hhillofat! @Kgybﬁtﬁéﬁ Fﬁ@%ﬁp@ﬁ%ﬁ al A avor

characteristics within a shorter peri
componett s HiEhiat diy miknmitkipsotedn isnlater wdoyi preteid Gsolate) oFn¥ixturas ehéreof.

6, 406, 724. | ' e syl fury-cheddar flavor conponent of this
i nvention cacgr:t h%gbfoét%g{a%lgcég a%s&mtfet'ﬂ-é}q’? PERleimwheat proteindevel oped

~ Wi thi boutangiéor ricel protéinuaam, bé ' tAEDE QR rRi 3 8,
\émaysl peguimrjgg to ach'ii%e ;:UC?I- aef gg???l%&o?%t”ﬁ%@%&ﬁ@%%ﬁtég ?‘Rglfgt
sul f ury- chedeHFCtSRISIRIAPY A Rilkfat skeh ag anhydreusianilkdat; butter; creah ior U. S.
25 Patent 6 ndiRfy ' ' t, the t [ of th
fi rsijl ggi ry proéﬁ%?}eﬁb%g@%ﬁ{d& l?-gg[r?gag%{ﬁ Igﬁrlma%fe’eg‘lr’lé ?IB »tg%ﬂ ng

f er ment# i oMSPd id paHLAn asithe.sole datsolircs, dThe pRRofdhe dify'cobenfraf@Bh! 24
S

e e SDBo s SheR N Se5h55 37 b ot 4nd niseratgs v pumoout
pour S [ o238 8BS Stomnt o7 I gl ol to YA eilpb oA
bact eroci n SBHES wil iR¢lude adainvingredieot in theeprattice of this invention to
provide a highly useful starting material from which various flavors which are
25 normally or 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, the 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)

-14-



. maki.ng this sul fury-cheddar conponent permts adjustnment upward to higher
pH s of approximately 6 or even higher during one or nore stages of
fermentation such that flavor devel opnent can be accel erated yet without a
5 problemarising fromthe outgrowh of undesirable food spoil age

m croorgani sns at the higher pH conditions. Use of this technology permts.
for the productlon of simlar levels of VSCin the sulfury conponent within

an accel er i on schenes
that omt t QE) g@ggﬁi{ @o%@g?a(&ﬁe%%ryq%oén% %é%‘ltdc%%&[??@@ﬁﬁé i on of the
cheesy corrpnnm'obrganmnef&lltdwe edible aeidiscarte noh-foxio\in&igasic oF 6 as

i1 lustrated In the first sta adalry product suc

descub bedl ?Be‘aﬁ ‘I"E“thIBEIHF’&tMTQT:Nﬁ"@aP dicetia @cid, Iﬁﬁ%IE@rﬂ@ld(wl@r%md.yd i
d :
[act ohac: || umidasucphGuholl agaead sl BBty e ARISSE I brdade 9,

obtain & m mllkroanlcemtra@ @ Iprhtno‘geaizatibn Hdetdioer carebe us@ﬂttb(rédhbd theéxfatr ot ease

am nopeptlda | i s ' or. ¢Qnbi ng_pl ons thereof also could be added, in
the first s et apg insyeomageneity of the suhsteateor | pase are

sinilar tot hose"dSﬁé(?nl?S‘tS’d ﬁ‘Ié‘?\‘fethBCHangﬁoﬁﬁH Hsda Qqqgaiﬁﬁﬁgﬁﬁg@g%ﬁ%r abl y

production. The peptidase 1s an enz pepti dase

. am no pepti aasae]uaousvnmydeMCenaentme&msummté)thdt% affluid evilkd pept i des _
that result from rotein h cg;)w The peptidase can be a purified enzyme

mat eri al or 8'&?‘?’5 tEéIrPEa 'O("nﬁﬁ'o’lﬁ’ BHEVeR meNepreferablyct i vity. The
cul turggcel bémbﬂféd?ﬁltﬁﬁfa”’fﬂtrﬂflb@dwr a F@&ﬁﬁti@ﬁt&?%l}%&ﬁﬁ%&teﬁir&ﬁ%@hﬁﬂfﬂ' tured

2s cells and can be non-grow ng or capa

substrate. Mixuee ghap ultrafétesed (Ufpoe u&raﬁheeed/dlaﬁbded (UB/DEEmilk powder

al t hough a r I oul d, be ,use source i s

. opti ogal I yhgggﬁﬂ({g FFI!@ %’gg '@a&ﬂ%cﬁ@iq ?Bﬁ‘?ﬁb? 'FICII‘ Vg, -
f er ment at i ooharbotertstict Uehi g3 GE8trbRAUARAY.S. PtEhE6 KOSWIZ@ ‘Fﬁés@%ﬁ&e a“y one
or. nore of the bacterocin materials identified earlier.

pr epar at i onCBRCeMEAtes canbe used asis @brm@e@mnai@gbwmmaosumemental_fat_ 5| n -
sour ce qgan Qsm%%‘hrﬁ*ﬁdfe' thie St rtin p gé}raefl nal concentration of nisin in the

- M xture undergoing ternen atlon ‘ast about 50 W g (i.e.; about 1.25
pprr) particul ar PyeielnmddénQOptommlt@uéeﬁﬂ)ﬁs Istéigingi materiafd it ithe n5efh@d§QﬂUt

12.5 5 ppm {e articul arly about 140 to about 160 IU g (i.e., about
3. 5 to abou{he4p‘fﬁ‘?‘t?f1 %ﬁleﬂm'\% Igrﬁpqsﬁﬂcffomwenﬁemrate@ shale e&skim onilk he

f

TSt stagewiih MeishbiOada8Y Credif di RSl fhilk I‘fatl (AN Og@ Iuﬁggﬁw

further facilitate flavor devel opment. era
adj ust ment , AMF generally is Iaddpdepanaamounbbfabmm&eaboubm@ewént I's

“perforngd i |4 addi ti acterocin source. In a

secondrﬁgt aggrg?g'rar 'Y%BPBQ%Q‘%(?%’§HH§(PGWW¥ ﬂﬂgé{]?gtl?’? oLtuE- Wnenpen enzynme
syst em i ncl edibegliraeht ﬁmﬁakmgrthetd%ﬁ?@roancﬂbkﬁ#hﬁlﬁ Yubfdctedtd a peptidase.
The m xture from stag now i ncl udi ng the bacterocin source, is 15

treated witfO Hﬂrasf%@t&ﬁ/ﬁlaﬁﬁ'ﬂt%@cﬁmﬂl@sdﬂ preducaBaiabad otoabout

50C for a p r I m about .
42 to about 92% BQIP""“I%‘@P"“%%% Qo ertPar Brhduel ClEE B AR hose
previ ousl y thilkdat bed comhinptlerfl therebf isamixeal Withshé milk csrsentrate ol ehed

fungal |pas 1S,20 n Jly u at ~a level of about 0.05 to about 0.4
percen 8?% Jﬁ’@@ﬂ& EﬁgW%tnﬁr%ﬂ#%mmﬂfﬁdﬁm@QQeﬂtﬂe@nt or

i ral sour aAd. pa%%eurﬁzébeuﬁdéﬂﬂgﬁ terhpleRsturs %Qoﬁ%ﬁv@kﬁ?§% cRRuBRSC SER! cases

i ncl ude Enzeco Neutral .Bacteri t ease aval nzy
Devel oprent ag@t gboubi#g® @ﬁomﬂomﬁ aeemmdasbirm heatreﬁcmat @Al théhét isowder ed

t | | f bout ,0.01 t bout 1
P cent - pr EPRPRBAER A0 S5 -0 Bhé Sy ey Blogastan Oe%sgueaszyne
W th pepti dgfes®eling hiadtetiaitfiat & ddB d%ﬁqerfgnﬁ%ﬁ%?‘ ohﬁbéﬂ?@bgf_éo élﬁge

t hose descri bed above in connectlo wth the first st ance
Lact ob@8i | | flavering eempeseptsobihespresent mvautldnbﬁreierahlyv\abbuem to about 2

cnzyne 1 n cBRRENT St EEHEd 10 b8 SRR RO ir BBl e heSiids on’ o
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. -25, free amno acids and snmall peptides that contribute to the cheese
flavor. The am nopepti dase, such as Lactobacillus helveticus cells, can be
used at a level of fromabout 0.01 to about 3 percent. The enzynes used in
the systern or slurry applied to this second stage 5 fernentati on can be
produced from various m croorgani snms or extracted from plant or aninal

ti ssues. The various enzynes of the enzyme systemare available

comer ci al f | evel can
be judged orzgﬁ.ﬁo%‘fcy‘{t B ycﬁ%\?]é Pé(r%égb f\‘ﬂa\@ﬁéh &gnéé/@/@ ]

measur enenThe psasméumdodl-aury pwdmteew a relatndelywlscHMsaIwutqnefe*rhb ion of free
fatty acids and .am no en_the target flavor is reache the enzynes

are deact i ¢apt&NIAg aboyt %lﬁdoﬁ‘i’é’uﬁﬁﬁﬂﬁ'@e'ﬂbﬂd‘dﬁemer ature of from about 65 to

about 105C, and S
sufficient t|m&*“\t@(?)glrlmr%'rrIeiE"(;Gorr‘ipJ)quga I&ﬁbdh%?%@bﬁ dﬂ"h @ﬁge%é{%?about 5
to abost 66rwey|oumea)raté°meﬂ5rmtth¢ IlkebsmdtprbfmwmnﬁimngabprQGDhate .

(DSP) is ad o the m xture res fromthe second stagefernentatlon
i nmedi at el § IérP@r%Hoﬁ?& Pﬁ@ thwa éilv%eﬁlaetq Qne.i twe e three partions, eaeBnd

stage fer e I once to
pr 0\g/| de dg?,f]r ef’fﬁé&%{‘g‘%? T I e. g%tﬂiﬁ%@%&, %#@ ‘%‘%ﬂggéss’taédﬁu'%tﬁveen
t he sequenandlotheldaddmmes)fortmedetarmned tirleepericde safficiont te desslbppr ef er abl y
i's, conducted fla Si n hout transfer to additional vessel s for
sequenti al sB?‘é'bE a\’ﬂéc ﬂ% %e&“u&?mfmﬁs prtiresedippstspard qher

equi nt I

qui prignt  baditives ée%@ﬂdé&ﬁf&ﬁxm&ﬁ WeRNIfLRLCIEHILTE ﬂ-&g; scrapeﬁ%ésﬁ ®

materials and to maintain the solids in 25 suspensi on
m xi ng t ankompqonest.ca 'geamy-beitenyt gompanent canbenprpehiced: i Aithalgh met nay be

I dt h f t d
Co aid in SEBAPHT a3 THE" BbrRaohinehart suRebfian i wiblfes oo SARlSR) | ng
the fer menthamaeyerigation stepibeféesbr aﬂeﬂférﬁid#t@udw NARBF ferfitbritatich Cedtth basi c
materi al s may  be; added to so adjust the pH. In a particul'ar preferred

enbodi ment PoftiRN @I@egwmmﬁsmp@@mmw atrtbaittemgp@rawetfedam |k

conce at | m se activity, such
as Lagﬁ)baglnﬁ %Eﬁ%‘%gﬁcusvgh{q'%&ﬂ{&gww%gggﬁg ‘0 about 16 hours,
f ol I owed bK tr edkfter@henmajhnaoilvatltims@spd the faborsd écblﬁpbhéﬁts etage with
nisin as the

h | ud |
bact or ol - RDRRAISS CaD P58 SsRaralbLor o ﬁzr{m&%}ebﬂﬁéqb%pﬁaﬁg%é;?e
activity, aneethbrdsrb 8drbﬂ6§%hé(&esﬁ%&%gl§tﬁ ffa%l?é@ gpléér%

t enper ature .of about to about 42 er mant at ion is
pr ef er abl y coaeentatey uitreferably,dbe roultueed oheess ogneenimteroflblspuvpnmm prevent

et Tor moarg 8 AU B P PR ARl P B R i e 1

about 185F dbout 80 srcaht asnthutché)esywoﬁﬁ;@dsﬁﬁtyana %@omubetblébbut%m&ékbﬁved
t hroughout the heat inactivation process but_ w thout . using the shear

punp. 15 Tied t'ﬂ%ﬂﬁﬁ'ﬂ)ﬂ‘@%&é@"\?&ﬁ‘ﬁﬂﬁeMOT?IMGfQFQbM the eultured chesiseal |y a

| d 50 t .
bt 40" RBRESnitaid o ADISLHG CORIAAE abluf 26 16386 25 JmhebHE. OD L0
cg(rjrp?_nent ]Esmlfunecbedw compadnemt, pbﬁut ﬂévt\z aboud?fi petrbértmof metérﬁésdt hte _

addi ti of carrier, materia su ey concentrate or naltodextrins.
The 20£)£heé‘§glm‘&mn§ﬂ‘5 ai) té?t @hoé'i?ﬁg"?ﬁ rereamyBultery: | avor
conpounds tdgmhpdirets, We&ﬂﬁi?ed?ﬂ%%@%on&ﬁtrﬁf& h beth EH??IEXI GRIRYTRE |

pr epar ed accord| ng to this invention genera as it
char act er i sxonaponeénte whieh blamisngs thentuse)d tdep:epamathe/\demred flasorga cheswe | v

hor t d
apeci 11 c st B8 ciithad shapdt cabrestratecat BedomHen. By, inuidially
6,406, 724. 4ddingthedbinporeRMe ihe dheese substrate; the resulting composition is
30 then used to prepare the desired flavored cheese.
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+ A cr.eany-buttery conponent also can be prepared according to this

I nvention, although the reductions in the tinme period required for flavor
30 devel opnent have not been observed to be as dramatic as those observed
-27 for the sul fury-cheddar and cheesy conponents made according to this
I nvention as conpared to respective conponents nmade according to U.S.

Pat ent 6, 406, 724. However, the creany-buttery conponents nade according to
this invention hakhe flayerbuilding Bloek il t i P&f}n $M 5
control . Wen used i n conbi ,nar:gl or?é\'}ﬁﬁtegith%g l'léf'ltéﬁ\?gﬁ%c%ﬁ%\(’)élen saéﬂgﬂsfbed'
herein, it i@"ﬁ?%?ggﬁglt@atmﬂk sthstratee whjchbist thenyuseahtocioenmt a 2heesde pr epar ed

i Luonce 1 hann e APETal bPABE 3o Fateinis e atied taanlmmshe. For

exanpl e, on@repamed chedsesbads.! The retivel fth ihithg of the
product._ The uﬁh?&aé tion of the crear#y'— Sﬁ??@?g%éé%%n%%p.aﬁ%{ﬁgbéf@b| y

carried out G %9 aPRcetratesas Wellastheptataltamount oft tdturee eeebet t er y
conmponent i Lopdkht - i lactic acjd cultyre tQ a dair r oduct
sugﬁ as descri begtrﬁfg%ﬂ%a?ﬁggﬂf%@m fﬂgth@VﬁiBﬁ’ﬁ?@abﬁa\éﬂfout gopto 35C

for about l@ombindtions a¢flaver sotes i ' ' rge and
a 15 di acet y| o8 iepenariaon Ml aesiied REGOPLAGRISRIRES, Ton

-praduci n dl{Iavor culture are then added an
conti nued at %ﬁ%&?e &Ueg 2Y06 GPMPOoEntHand Botheese base @iwidevarety of
r ef er abl (ot .ongl. | about 0.1 to, out_0.8
Be rcent o?‘/ g:hglé%? g¥ FSeégs g?'? ,BE(%reggﬁée?ja 6@”@@8%#% itype(gg?sqribeéﬁ@ﬁ. Su Fatepher
the firr o6,4@%3R4, whichedésoriptionstareindorperiied teréndiPrefdfiffleoPment . The

enzynmes can be 2(¢§rod ced fromyvarious m croorgani sne or extracted from
G

plant or animal t] GfALY: RdesY 'PS@e@ﬁﬁ'_ﬁﬁ@Q@ﬂ-_aﬁwtér‘tpwbpl.ﬂ)ﬂﬂmmmof
avai | abl e ctheeuliudd shetsedéondetidte aRl d&@férhﬂlﬂ%b%% ;%ﬁ&f%g% . .the

reaction mxture is subject to aeration during _ nt

anaer obi ¢ cdMefeof.o covsse, @sthose skillgddd the arhwill redtize, sethahatreidfive andet 2
signi ficant ' g fermentation. After conpletion of the

f er ment ati'o}\&? gﬁ"ﬁ%%ﬁﬁ%&&”%@@ﬂ%ﬂ@ﬁ eimegified anddongptimizedity to
about 68 t oashieve BparticularhbdesiretbAmkst { ' preferably
to about 74C for atlg‘ggt 16 seconds. In ?}gglret%u gyh%@ftgéggeyﬁgﬁbodi ment ,

the creany- FRMRANENLS BB Resadtopkigin ethep flavored cheesas and eande usédid PH
bout 6 t ' t.l L d | t d tri

Goterase i n andus Ehéesdbaled (o 8 dibodls Aiteeda profses Plasshpatoetng a

bact er oci n deuﬁs_,(rgﬁiuealadH&seb,mr’eaEﬂcﬂ@&dsWe@hage%&eeses,59{48w;g fikdy at e

eneral |y about A,Q..05.t bo 5 percent) and further treatin t A one or
%re cul tﬁres \?\hf’%ﬁﬁﬁ?@eiﬂbﬂgﬁﬂfﬁ 905'6_‘%!7 eaiw@l:qdmw be dlix_iu?eﬂwtntate.
Prefer2ed dthreetsgpapatedysitiofs or bthEriisd Qﬁbqif}l% agﬁﬁglgza@g@%@p?é&%g occus

Lactis ssp. Lactis biovar. diacetylactis. i on
is carried BUPefavorsatPonent produstionsthemessinawhichtitistesatedr(ge0f about 22

to about 26 e rnentation is.carried out for about 1 to
about 10 da&m}t}ﬁ?ﬁf@ﬁg%}’ %%u ee'{;gm}ﬁ?olﬁ:f"hﬁ'?so @diyngis. anska bacteregimsources

preferred t Added ke at lenst breast the thre’ ﬂ%r%hmlﬁ?:teﬂ é}‘gﬁhéﬁ;ﬂ@?&é}%ﬁ c

1 of ‘U S P?o%ent . 6,,403_, 724, which is incorpora nce,
they may be cﬁrBﬁ‘%éefi'wPS Pegiodypidime sulficienti tordemedpp specificflavong! e st age

f er menkgt i ophéRtdfsticsS AR [ ut _at t enper ature' of about 21
to 32F for about 1%\5'5&(():é about ﬁé@#&'&/]sﬁﬂﬁﬁﬁg’gfrgrﬁrggu%ﬁb%b‘ﬁﬁpé&ﬂr@ﬁ%ﬁe

pat ent publ eaeh pbths flaver camponentihithe predictior Sehdres Qﬁoﬁ@ﬁ?ﬂb. 1, In_ .
specificati ?ﬁ @rpﬁaﬂgretm | nccfr.&orat ed by reference. EXAWMPL he" fol Now ng
exanpl es f uftRBET AP(NAYVE, 8 d3ily Rrodyehis suppliediasa starting raatéripbfaraonipges
are given byingk ¥he ofife rAT=Y @Iy I, Ak : le 1., This exanple

i |l ustrates t%?%?epar a?ﬁgrr}&g'P ﬁﬁ@éﬁ%’?&o %EggQ&E‘EV@E%'B&H&Rf]aﬁ@Cﬂgmor
concent r at eShegsesfigvasarmpanent. \ior exeenplepa @@ﬂfﬁwrbﬁéddéﬁc&ﬁhgﬁéﬁt &4h bBe

ri peni gg tlw fésa%%rséogee\ﬁel opnent of a sul furycheddar cohponent as
conmpar ed to' that désthengie fipv - @ompongnRt obtheginished copcemtsate: sSpecifiar t i ng
material, ieszymes,dailtired ' ' ] | conyentj onal
Ultrafiltrationaiari ratéidg)ﬁﬁ%tgbﬂﬁ? %@H%ﬁo@oﬁﬁ@eﬁ@&fd}s& famwhigh ther
concentrate product. The m |k concentrate was conbi ned with anhydrous m |k
fat (AMF) in anounts sufficient to obtaijp_a standardized mlk with a fat
content of 54 percent based on dry matter. In addition, about 1 to about 2
percent salt was added to the conbination of the AMF and m |k concentrate.

The resulting m xture was honobgeni zed, and pasteuri zed under so high
tenperature short time (HTST) conditions at about 73C for about 16




.+ -29. seconds in a heat exchanger, and then it was cool ed to about 25C. The
resulting dairy product contained 41.8 percent solids, 22.6 percent fat,
and 15.4 percent protein and had a pH of 6.7. The resulting dairy product
was used to prepare, the specific flavoring conponents of these exanples. 5
Lactic acid starter culture (0.01 percent; Lactococcus lactis and

Lact ococcus | actis ssp, crenoris; R603 from Chr. Hansens, Inc.), and |ipase

(0.3 percemsmfuﬁr@ue@@%?dcérﬁpbhentdmé ycreéﬁwuérwcéﬁfp@ehtactnmhea first.

stage for 14 hotrs at 30C until the resulting m xture reached a pH of 5.2.
The pH of f'nbeesy%mmpmm.mnbe ptoduded. fThe pragesges fer preparng dheses 1o

adj usted to 6_Uusin I n NI SAP added t.o t ust ed
i xtur e pr GoMRGIPTES S0 e WhieVtyalate SePsn he PRBerAN P b PL ot o
to the SeCQHéfewageomﬁemsaivnnmwberaﬁd&haéunﬁns&elcietanrcent) Lgl ut at hi one
(0.1 percent), and an activated culture of Brevibacteriurn linens (2

- percent) were also added to the pH adjusted first stage fernentation
product_ 15 ni second stage of the fernentation process. The
second %tag%olf‘éﬂ?é:ﬁ\agaab' QPONBAL: hued for. an additional 44 hours with |
aeration at a teﬂﬁ@b?épﬁrﬁtu@ﬁ of e shhﬁymézfdatrfaem;ﬁﬁﬁmwpfaféwyecaﬁiédwe end

of the second stage was 6.0. The resulting sulfur\éc eddar conponent had 1
per cent Dsmtaduaiwn-sﬁagmwpﬁgssﬁr&umhmﬂluatsaﬂﬁéandﬂ @. ﬂm@ecffstlﬂaGQC@nds in

ite of “t ndaRE Rk aire Bhgithoss€ adiRH Gt e el tianih df o
observed i mrotiet Sés hé bl dschibel abbve, anafthéyegmﬂﬁgmxwmneﬁtam a
total solids of about 41 percent and could, if desired, be spray dried to

f or m a1@ul fakrabaitelduter about\ 35’ Colonabput 16 ta about szmaqabt%mn@me Ex.
1, was md%%ﬁgn&ﬁ%fta%ogog gag.clé%gsdescrl bed protocol, and a conparison

cheese fl avor nent A, was made using the sane protocol
except the nisi anddet(sometmsmefenredto asrgri esterdse)ds Bntenzyinestiit Gonp.  Ex.

A b d t t dil [ f t
of " 1 1 or eriveh Kagwh ithe et Lipases ke Bl SR Tiorh the Al ishuss ol
di | ut ed sanph gy uhinfala 188198s  KagUMambB) o Ry HERARaR of Gt affflal] bf er ent

flavor aro ited the GCat differ tinme I nterval s.
st r eamd5 exi fromgmidrebiatsouroess prariouscemmercial praparatians dedver from gullstel y

iffed b h "N')..d i
mmde on + nelSSRLaR auAiBIe foin Betisa, RhdeL ph Striar Subh it dhies Hnde "
listed i n Tokfidss trad thafned\"PhE hz§irlecddn besnamiaeaired bygrindingeditiat i ve

~analysis, and those flavor profile results are rg{)orted in Table 3 (Ex. 1,
with nisi n)gulietmﬂbsgltanémmfatm milk, ¢rying dhe mixtuse, anthgrindieg agains t he

qual | ot Vel akpi SRR & BRSSO Brifte] E1d At Elnifeidthhcod

avor
. 12084420Net Tigpe M, Aspérgilus onizhy) Aamgee',l\Pehum/BS)ﬂqaweNkP glaucum,

ItO L,Oggﬂte ;?g? g eNN'\IS:éJrlggﬁé? yg%%% baleggteg{egNglhlye éhl%mobacter species.
et o) P MU 20888a! componen  pquerd ase
. (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 lactic acid culture used should convert lactose 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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+ Tablie 1 (Conparative Exanple A - without N sin) No.FlavorFD

fact or 20844201 Met hanet hi ol YYN2Tri met hyl am neYNNS3DVDSYYN4AS- Me

pr opanet hi oat eNNN5sul f urous, brothy, oil yYYN6pot at oNNNMVet hyl

t hi obut yr at eYNN108pot at o, net hi onal YNN91- ( Met hyl t hi 0) - pent aneNNN1Osul fi dy,
oni onNNN11 ~DMTSYYY12f ast sul fi dyNNN1513f ast sul fi dyNNN14pungent sul fi dy,

pl asti cYNN15sul fi dyYYNL6garlic, sulfidyyYN As apparent from conparing the

- | t f Tabl - . 2 ile f th | f - chedd

(r:g?rgonZn? r eg_r eggﬂf’i‘ﬂggf ﬁ.'ee %Jtﬂggie%sgfa:ﬁ%&ﬂppr O*"I‘q ﬁ@.t %EQQ@ feel'fsnuerégtrigmér Iey !

superi or t oadjustedtecabowt®, fopra highef QAR ivﬁﬂ‘ﬂ? nggl QU?IFQE. %Qgﬁkg? gﬁ@bgr ge
su

nunber and v%i ety of jqulfur conmpounds or ur contarni
met hanet hi oM dH yhdastarecifsquinesan addedbefoseortafier ohé pH-net hi onal |,

t | &¢ bR TV | jC- id e 25 detectible at
R gher 11 avor v AeeB: J35€ oAl NEn i frshlerlantation mixeieodi rent o
the preBent plefetably isperfarmddafténer SRPRAJaRY 3BBD1 fhe Jalfietffd asing’ | he

: : . h _
quantitative, fl.avor profile anal yses on sanp Pol | ows:
Table 3 ( Exg%'#@" Pf-“?%vB?ﬁtelRP@n $Pusce.Chos exampie, AdditibnVof treeBabliepbein

Di met hyl di ' i Diethyltrisul fideNot detected -32 ° Table 4
(Comparati ve. Exarer ca09 o APng i Bifiteithe ek ealksument: Ranai ol 0. 1

pprDi et hy | adjysted-adure shoddinot beybérmmigal it Qﬂ}}%ﬂt t + AN
~experi nment #e% ¥ ﬁrfolaged in which ﬁe pr‘ocegs- 0 f@?&%ﬁ@%’%ﬁted
such that t ﬁ'ﬁﬁ SR deYelnibe . gartd ofabeut B.Qsor bigher,tindhadidisehnea offth@ ni si n
producitig santirhiereBialaddines ppde f.. Nl SAPLIN. O herw se, the
process was the sa.r:laa\ as t atBFgg‘&%‘%egﬂ%ﬁﬁ%ﬂuQﬁﬁ%uﬁqeq‘@gﬁi'@wﬁaﬁﬁddﬁki ng
strain of Lefdniscakialgrowthiand pratifératibnt ed from raw milk) has been descri bed
in U S Patent , Mmhi ch i ereby incorporated by reference. .The
flavor profil essggéiﬁggeépgﬂlﬁﬂur%aﬁqdﬁ@ ppally tised i thenprepargtion of teat at i on

wer e si ni | asulfury-cheddaotspp¥BEnt €n bBS Bictetod @m%%%ﬁgf ver e descri bed

above. 15 Exanple,3. Another experinment Wwas per f® PrBdduction of
an enzyme tefacin-prastucing-edlture| underithg refBvant furanaftaticn %@nMﬁi%n&%‘l’;?:ht 0
of a

det ' ' n:th ' Lng . Li fl d | t -
cﬁei;"?ﬁn{oﬁ‘%&‘iﬂaﬁgcs'o'%ﬁ-e@°ﬁﬂfﬁﬂ99%@'§§ﬁ9§” sugh bacterinsraresieiog, 724. A
dair r odURHC ripiw vatiants fisin A ' i | i lar. 20
corrp)c/)sgot I 0 4 (ﬂﬁ cri E din Exa_lrrpl g?@’?ﬂ@‘%ﬁ?f ?Fg#%@\éé‘?%sgén%'ﬁﬁgi ned in
an agitat eg @é 6%'&00&@89 ReRtidesosuch aspedieciny plantaricim, sibitig, @ shear

punp duri ngepidémsinséi ' rocess. Ln e first stage, 0.1
per cent Lact'?)?oaci P] El?ﬁﬁgfy\?:femutrﬁs%ggﬁ %rngg,‘o'l%ﬁme?ﬁd%&%nwdﬂ\f"ﬂﬂﬂg’ Q& added
to the dai rAYfsabibationdhereef.r FhelbiacterotinEohRe R Béiaﬂéd’l-'gﬁgé}c%? 8 { 37C

for 1 2% | xt.ur e hayi H of about '
added b 1R USROS, Rl anwii alok (U getve nsnperigran s |

" Opti onal | y,availablelftdm Wplin & Badte LR Tid ch% hgpbH of the mixture
coul d be aguﬁsted t 0 gut 6.0, or hig e-rbsr\'M Igrygg%@i &ﬁEWrQQUB‘{/‘QNaO-l
addi ti on, Bres 3Jse kan;be wserindludingfapplieableSARiindlof itic acid bacteria,
Nisin can be isolated from natural sources or produced by recombinant DNA

technology. Nisin has a molecular weight of approximately 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

or a yeast from the genera Debaromyces or Kluyeromyces, and a sulfur-
containing substrate are incorporated into the mixture. The Brevibacterium
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+ Then, in a second stage fernentation perforned, the m xture was treated
with an enzyne slurry containing neutral bacterial protease (about 0.18
percent; Enzeco Neutral Bacterial Protease 2X, Enzyne Devel opnent Corp.),
Lact obaci | | us hel veticus (about 0.14 percent; EnzoBact, Medipharm 5 as an
enzynme havi ng am nopepti dase activity, fungal protease (about 0.28 percent;
Pronod 215, Biocatalysts), and fungal |ipase (about 0.28 percent; Liponod

ot rent ot 1 SOARE Or yedS G LANEH Bie iRt Sorbintllsitoiiftle WistPandbrtiGiv, « ,
cont i nuous pafentatfun-comtaining flavdrsonspourkis) INHege the dactstBBint souree i ai n an
emul sion. After cogEI etion of the fernmentation, 1 percent DSP was added

to the resigiNSOURSS Pl ANISIAProduciag SultuEe, thedisinAauroe 08 Misip-preducing t o 85C

for 30 mn ; Wy i j ' ' i £ hout
using the s .eaFe %?w%‘?é‘?ﬂ‘ﬁ@@ggg’@%%%%‘ tﬁgé'n%?ﬁébégﬁﬂggﬁquy 5%“\}500ut 43
per cents anchisinuh the niixtze iuneidrgding $emaentetior ds hbldast abaut BeaYYg fileavor
powder. The 15 flfg%or rofile for the resultin cheﬁz,y conponent were
conpar abl e 39Ut &2 PPAY; Pafticyla bqwté%t@e%lgplﬂoﬁ% gt(i.eefbowbddb tn U S
Patent 6,4 : f , i L i " fntained in
an accel erga't%é)czlJ¥ ?gfgngﬁf@t ?éﬁ rgél%gprr%ﬁ glrj]réﬁghayroyﬁﬁgﬁéglt%*ﬁ?{%“ﬁgK@é'of t he
cheesy f| avabout 3dptmaboutdppsngni fi cantly bol stered. 20 Exanple 4.. This
aration of a sul furycheddar conponent using a

exanple illustrates . the pr !
bacterocin in co femm aﬁﬁ'ﬂ!‘? efeeURinaied fahaboHt éﬁéeia&%@ngé_aadd@tmal. “skim
mlk Was sHyesaed tb%ﬁé?ﬁ’ftﬁ@tdf%ut 25&6%@&3@@’09#{?@#@&@' on techni ques

to pr oduce an about _5X m | k concentrate pro uct. concentrate was, .
conbi ned wiBrevihasfenwosulture i used ase) flav®riadjunat wultare td produmetsulfurobt ai n a

t andar di Lk wit] fat t 54 t based d tter;
Sbout 1t o HayT Mo h, | PlerRHeiid nghin anYiiisat daadhatgn it ur e wes |
homogeni zedenzyardstauiitures Beween hhé liwb $8MsERaHHR ée n’ﬂrbggrﬂezgﬁté?caabnout o5

conditions at about 73C for about 16 seconds, and
The resul t iBRyPERFUCRdFomNariausmisreeiganissns on exBagtedfeomapiantot animal about

22. 6 pef Cefae ’Wr&ﬂﬂﬁ% i Dq « . was about 6.7.
The reis%ul tir“r?shggi ry produc e@ﬁﬁ%@éﬁ%&%&rﬁé&ﬁﬁérggs%?ﬁu?talef.l avoring
conponent s eimmersiatiyx asgrg povaters or ircliguid ferrh e Prefdrablye both Sthgesrarent ;
Lacfococcus_|l acfis.and Lacfococcus | actis ssp. crenoris; R603 from Chr.

Hags;an, I nc‘?ﬂm_ﬁﬁ*(?ult i"béssén@e(‘@s§ebel? @ﬂ@ﬁ'ﬁéh% re@elion mixture isssubjgcttooduct
osul 11 g, raratEn duringenmeAlRicr prévet drtadtob B etiaiidls Rl pidfide ¢ o

the first sgeasbmixinge(3eneraily,eonditinssstealiit betm@intained tbathimizepiase ng.

NI SAPL 10 H- adj.ust m xture providing 150 U g i.n fjnal

concen%(gr\la}tl\/;asts)erpa'a g%ﬁd&ba%nbg%eﬁ‘dé_t@p; ﬁfn@a* ﬁe@;%ro@tt)'ﬂﬂ QPSPFGYY 8p gﬁpﬁl‘a‘agent )
was added. hormegéniaation stép &an ey sl dfterfeveatdticne (0.1 percent), and an
activated culturg_of Brevibacteriumli nensgagz percent) were al so added to

the pH adj ust ed MKk coRRPIgtiaN of theitwor feemestation siepg @r stages; the cuttunest i on
rocess. T - i : i r ° itional 44

Pt wi tn e BAles RdadiyaRed By hRBHAG o St BASY ¥t BeCiL hbSY

reacti on ni 1@ seeorads tabeuti30 mihbtess p@e&tﬂ%@abmﬁ?@?@fofmtﬁ per cent

di sodi phosphat e added with m xing. The resulting conposition was
heat ed%n 0 ﬁﬁquﬂgr" 1%?%%’@%63"? reaetipn my U'i%'édﬁpkfﬁlﬂlétqchauﬂmmﬁ@ly'amto
enzynes. A ihfhrabé by trafefdr | s, Llhef i s
deacti vati omﬂsteg The resurf t?‘%éd@h? Pﬂlr%&&tég ar ’%%&?B8a¥§gr%}g%ar ed
wi th nisin preferabiydsiadtied toothel fesmiented mixtateoimmeédigtelydssforetie coul d, i f
desired, bei 5?@‘?# (il{:ited to forma sul fury-cheddar flavor powder. A

compari son g !? Y&Hdar corri ponent (containing nisin) was prepared in
essential ly the Agmoted e BRYVIHIeiiRc i ' &@H e

studi es were al so carried out Wnerei% agg%ﬁ’@%@%@?‘ﬁ%% rg%gstant
Baci | | 8 spsylBsicendainingeemipoknder ¢ desired, acmivtoorganism memetically and cont r ol
sanpl es prigr secon age ferpentati.on. Bacillus | evels were determ ned
at the end @Pdif%g %oegﬁgﬂ%i?\géﬁ sf'@ﬂ%‘bﬁf%"?%.en‘ﬂ@rathgy&@ﬁ@%ﬁ HgeH insplReee
(i.e., nisin treated), the Bacillus level at the end of the second stage
fernentati on was about 1.5 x.105. For ”}5 ni si n/ EDTA treated sanple, 30
bacillus level at the end of the second<sfage fernmentation was about 1.4 X
103. -35 VWil e the invention has been particularly described with

specific reference to particular process and product enbodi nents, it wll
be



. appr.eci ated that various alterations, nodifications and adaptati ons may be
based on the present disclosure, .and are intended to be within the spirit
and 5 scope of the present invention as defined by the follow ng clains:

- 36 CLAIMS What is clainmed is: 1. A flavoring systemfor food products,
said system conprising a sul fury-cheddar flavor conponent) a cheesy flavor
conponent and a creany buttery conponent, wherein the sul fury-cheddar
flavor commem@baéteﬁahﬁéhlﬁuet FRAputgoded bf tHis fiienYioR! 4 containing
an aqueous protein source and fat source conmbination w th Tipase and a

| actic aci (ge@@tlcalhen‘@dlfwdtmmeomanmnas cabsideredta be amcluded ithirf the about 10

to about 7 W n fipst mxture having a pH of about 5.8 or
| ess.; adj 38{}‘? éﬁ?‘h@a‘%ﬁ@?’ ®irst mixture to about 6 or hi gher to obtain
a second mi xt Ur orpiRpbsEof s ﬁﬁ@ﬁﬂén”!hét"éhﬁui“-’cb tanifl dubsatis?idibng

substrate, and a mcroorgani smthat can convert the suFfurcontaini ng
subst r & e tstlfarcontainiog tfegenaming atads;trepemﬂsilsontarrdngpulfonad)mtﬂlrang| rst

bact t { t about,k 35C f bout 12
o about oTNRAciH asht BRIEE HioNs Rled's w@a'mesﬁpngrﬁﬁetaemnsa%m& ire at a
t enper at ur eacidd. f SaitaBie fbed ipfdtein MR Iydites dhd HUSTaLE P &i4Re, fofhe third

m xture to formthe sulfuré cheddar flavor conponent: wherern the cheesy
)

flavor congevesttinternatiensal (Beffman Eetﬂtﬁs]d"laoﬁémrdmdey\ameﬁblez AgoinERi ni ng

an aqueous r ation wWth | actic acid
culture at W;z? ?r%éra%%%o%?‘gb %%t'c%t%g §Sg§e§ﬂ$ QE'P er % to about 24
hours 1@ olRreferably, the sbifui-edntaiming sebstratestihelulieW-irtethioning, ¢-with a

| i pase, a protease, and an ami nopeptl dase, and optionally a second

bact er oci n dei@thigneqand Licysirines i esaemaﬁbmequdoerab@dtmm ther sulfigut 16

=t onper at contanig sttty s & rabxurd dfidifonire b ohibibhions it ™
fifth mbxt Lofd_-mfelthnnmemm tmminélavamlmne@f@metmﬁm .- |hfa§h|é)ne

tt t t t
b odust - corfrl hiowgtetie o HB I eaREing uEsaleriare0eBoAY SdEERAL R | on
W t h ais actlegelastigboutlolon & %om¢ mture of about 20 to about -37 35C
for about 10 to about 24 hours to obtain a sixth mxture having a pH of

about 5.4 or | es®;one pattichtarpiefesied embiodirnent, \hhe Isulium-dmex‘lqar- produci ng

flavor cult acter sour.ce, at te erature
o “about - 20 TP 8 Buo 80 v Bodthd 8 s ibAGS e ARt B i

sevent h mi xskimenillk eohtevstratearfianhyidiols whilk fat ér ereraﬁwmfa%euéa&‘al cient to
i nactivate the cultures and enzynes in the seventh m'xture to formthe

~cr eany- but t@Htyre pads lipaseerefitst siage farmentatiemandthenowitheut anyst , second,

and thiyg d n ur cheddar
compont , INRetVafon] cSAMAE A ddipiciilto BRyERT fib il Y e

- flavori ng dshaoteracimsoumeei ncor porated in varyl ng anmounts into food products
to produce a var of  flavors T or emof claim1,
y\/nelroel nut he a;/ t@ﬁmsnﬁ%?‘/'i%‘ﬂ%héﬂtﬁ %d’ﬁ%@ %WBHB‘E"& IOCI n sources
i ncl uded ea@efeeémylassrw’ﬁadten&n Ilﬁ@ﬁsfduﬁ\{l%)'ﬂ%r BetiffcehthfigBubstidier o N -

the at | east one of the first, second cterocin ources
i ncl uded i rﬁi@ﬁ‘e@ﬁjbﬂﬂﬁwlm@e@e’lﬂd@:@hﬂaﬂumtlhmejhmnme:andlls-cystglnef onisin A

cubt 11 7%, "I Cimeorii ol fatiine and Rrob8feite Tt iRt afbgehar vi dual 1y or
in any corrbfembntauddmmhbms chhted bﬁt’f&r‘aﬂibtﬂwmwut‘é@hgm% atperei n the

at least one of the first, second, and third bacterocin sources included

conpri ses aepmaratuseiofaboutiey g about §2eC T hersecandistagerfermestatiorof cl ai m

1, mhereln i cIude and
haependendioreiablyls Bhfied BPRY, AR T61E bR 4R uR A 4 RMBSRERE St 1o

of about 5Cabbaut#td atblit 2830y Althdugh ithie bﬁbfé‘rréﬁtthét tfﬁ'ﬂvd‘bﬁg@s'tﬁa present in
a second anount .of about 50 to about 500 U g in the fifth m xture. -38

6. The39| a/e T'ﬁg auj segHeptally ag ﬁhqwnm&l@r 3 maythe-combineslintage used to
h f | d
P rof ococcus e BMenatRhtieb; FEPExaRiBIE Eiin iidlE SSARE feftnarition, S0 o

the cheesy flavor conponent is a fungal | i pase, the protease used to
prepare the cheesy flavor conponent is_g,neutral bacterial protease, 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 third.
dairy products are independently selected froma mlk concentrate, a mlKk
substrate, a whey concentrate,, a whey substrate, individually or in a
conbi nation thereof. 8. The flavoring systemof claim1, wherein the
sul fur-containing substrate is L-nethionine, L-glutathione, and L-cysteine,
or mxtures thereof. 9. The flavoring systemof claim1l, wherein the first
bact er oci n hand dheq j ' erein
the sccondbasTer Aoty teRed St aalt 24 B S R S e 2
1, wher ei nhatirsl east one of the first, second, and third bacterocin sources

is used in conbjppation.wth,a secondary antim¢robial agent. 12. A food
product_corpr! SPHers rmmmeﬂilgz@éﬁé@ pﬁ%ﬁe?res%ﬁ'a;r%ﬁvmwtm@este d
concent r at RvePEPAbSI 3 - A ﬁ,?@ﬂg K AERP , an
a creany- but_te?iy)é(;%urﬁpqggertl?, mg?’ﬁ.tﬁgiﬁ ury-ﬁg é%lgfgtr coﬂ%gggnt ng

pr epar &d 3w;th£mat|¢@tmpgegnecn thmre_qctmmt_ udm;eﬁinmtrabmorg wgnamalmrebgmm m(’j ein
source and_fat ,source - conbi nati o i pase and .a,l.acfic ,ac

ool tur e ar PEWYS BEPE b, ASEION 18 oretbrably hitesksd Fsicaltintiorycey Halsbue 72
hours to ofgen; [ Ty : egs; adjusting
the pH of Fihegfefcblcfigﬁ %@&rg‘rdgit Sacggﬁ%ﬂg %?%%%?pﬁ%% gﬁt%ﬁég}‘sgcond

m xture; tApproptipte ice.s d phagesepanatiomipcours), thefreaction aixiung canbst rat e, and

a m croorgani. n.convert .th ul f ur cont ai pi substrate-to

2ul' ur - con PRYATHY ¥ HGRRoERAS, huer . fitnsp realiopr] ARer iariafin doe,

sour cep at caltlresrsicibhzymes ard Mictivhtdd by heuting Yndep conlRivhs HescAbagout 96
hours to obtain a third mxture; heating the third m xture at a tenperature -

suf fi ci ent abgvengeeferably, apeation is discontinued throughaut theybeahinagtivationire t o
formthe swr(}égéé-cheddar conponent ; -wherein the cheesy conponent is
prepared by treating a second dairy product containing an aqgueous protein

source and fat She swfuratmtaiatigsubstidtes aré pddedaodssistémthelprriuttion
t enper ature_of _about 20 to, about 45C for,k about 10 to about 24 hours, to

obtain a fShSHKULSQPRPUNdS inRPItAR inchaddar: esprcialiy shappieheddariavor 4 |
prote , A i ¥ bac i source,
R R e s G R D vt
Ob]E ?i n a figiutathwm,_dr-eysterrﬁatand?nbdure‘s' mgreoﬁ xthe bTmethriiomi?_e?eﬁaewfer _

suf ficient n [ e the cul fures enz int th mxture to
formthe cﬁé‘@gb‘:@%‘#ﬁ}éﬁgrﬂ%"efaﬁméiwmﬂﬁe éﬁﬁaﬁﬁihu??é?vgﬁtﬂw EHY&hent is
pr epar ed bxbrttne%heg(aasiéw@ébtéﬁamylmymmurewﬁ?éfehea).amhéqri%[ﬁidar@t ein.
source and fat source conmbination with a lactic acid culture at a

t enper at ur @hgathione (i.eogiutamina:cysteinerglycias) and thetasninbmasid 24cysieine, iro

bt ai ' h ti : i xth
i xt ur 28 e 6 SSinde e rdles P58 M e hrBeBEing Bids 14 kg Pedol 7o
{oact gr otci 24e:pmt']'rbmm tabnditi?nspm_ el fa@litteE]e flavert t praﬂuﬁﬁol?byuh?%&ﬁefaﬁorﬁﬁﬂu_t 36

o abou o[ s ain a seventh mxture; heatjng the seventh m xture
at a tenpgl"%ﬁyﬁg[eswlfqrgraé’m cognaunds; (-8 dne n@th!?hﬂhﬁ%ﬁ&'%gﬁ%@ﬂ% t he
seventh mi Hih%%flﬁisgﬁﬂéza .&i’ﬁ'd%lgéib@’dfq.u ﬁﬁéﬂﬁi&@'m?éé%miwaeq’cﬁddé‘eaﬁ“ | east one -

of the first, secon _thir acteFocin sources i's INnc -40 13.
The food prioitoehiabénzynaesris expecied deiringsthe defroentation period: dFpmthares about 1

oot o SR ek R oSty Shstech S et URSRbbaNS. ™
sul f ury- chqfgétivatioRRatior incaRstation intd cHdse BH d)e'Géraly, dxpectdgesy

conponent, and about 10 to about 90 percent of the creamybuttery conponent.
14. The fodavels&ibcglutathiong imthe finashsheese product dicel, therflaveredwheesees about

cul t U?ES“Eréf@ggﬁ;%"%?gﬁ?{*éﬁﬂ* i fhoBHh CHESte RafTRan, SR ks ehiEhald ©

sul fury-chet@lppnconmponent, about 25 to about 75 percent of the ,cheesy
conponent, and about 25 to about 75 percent of the creany buttery

conpondht . 15. TRYWayYRf prasapie: the use of a Brevibastedim cuifure togepetact
compri ses 3, ARAg%5IfRrE6mpounds (VSC) from the sulfur-containing substrate

-22 -



+ 16. .The food product of claim12, wherein the food product conprises a
cheese base sel ected from process cheese, natural cheese, cream cheese, or
cottage cheese. 17. The food .product of claim 12, wherein the at |east one
of the first, second arid third bacterocin sources included each conprise
nisin. 18. The food product of claim 12, wherein the at |east one of the
first, second, and third bacterocin sources included independently are

sel ect ed fr | Sk i | act osi n,
ool ected. g idtind ik, GBSyl 7 el fidh 20 gFtaitanins

ci nnamycin acﬂummcmnmngaaﬂbl-@lsd@ss%thams BnAnIH &8 to/60B. lileRdis cepEbli@afi on
thereof. -41 19. . The foaod product _of claim12, wherein the at |east one

of the fi rsﬂrOdE%Grﬁgn'ﬁﬁﬁamﬂwﬁstﬁd{@oﬁwwﬁir thereactien misture syplenees a
bact e oc! g b Al il . el 4B 2 A ol i inalliF T e

first arid second €roci n" sources are I‘neld

conpr i s& nipli's,abaver5:8iwalldigneatly incesass therisk of caritaiiMation Rbma&sdilagad to.
about 500 IU[g in the third mxture, and nisin is present in a second

anount of ABEEPOIBANSN®RbLoUt 500 IU/g |n the fifth mixture. 21. The food

product of clai MiGh&l t he

sul fury- cheddar 'ﬂ%\r/%r C glrft% act o cc&glﬂ‘%ﬂ%%gggﬁ(gecf_gc@éﬁ%&gs

| actis ssp. Ilcmrdarmpaste withal avrherswne ¢dmtehi incthe rangd of fropt apauEs50 ke abbaesy
I|p t he protease used to. prepare t he

flavor conp nt
cheesy fla Eﬁ?&gr@ﬁ%e'?gﬁ’aﬁw&ﬂ Qlit ﬁ?atﬂ%b?'-ﬂﬁ%laﬁtc\?%eTh& sulfifel  prot ease,

or m xkyir eScHdH: HoreTy esy
flavor corrponenta?:&s) Lact ggamnl us &%gm/ﬂet | cﬁ%‘lé%% 5%{9}'@? lf\Q'ﬂ%ﬁof claim
12, wherei rthera;idttilorsof cemeomlatenalst siichl adafvlneyy ponmhrutatemrenaltdmmmlent I y

sel ected fr entrate m | k at ey. concentr t a
whey subst r@ﬁ%gu{w rgempo '??{ﬁ FV Eh? ?'ﬁ@?éé\{l‘] aragtensfigs
product of mbmensriaunrmers' Patdift 63406,724C8Ad féferéfick e%saéétﬁsréta The

_ L-.net hi oni ne, gI ut athione, and L-cysteine, or mxtures there 4. The
food productuliiry-haddan comppaesat likely sontaies othertpatert aroswaiorfaver i ncl uded.

el udd. °°‘§Péﬂb89'§‘%‘°‘ S P oot i e inRRsS iR e iothai® oo o

the first, weotedt and third bacterocrn sources is used in conbination with

a secondary anti CI’ORI al aéqg 27. A sul fury-cheddar flavor co onent
Wnerer n the sul f esy dar component prepared according to this inventio

develops the sulfury-cheddar flavor characteristics within a shorter period of
time the sulfury-cheddar cornponents prepared using the methods described

2_0 in U.S. Patent 6,406,724. In particular, the sulfury-cheddar flavor component
of this invention can be prepared to have a commercially 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 described in U.S.

25 Patent 6,406,724. In one particular embodiment. 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 time is about 48 to about 68 hours (j.e., about 2 to less than
about 3 days). | |
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 fl avor conponent is prepared by a process conprising treating a first dairy
product containing an aqueous protein source and fat source conbi nation
with lipase and a lactic acid culture at a tenperature of about 15 to about
35C for about 10 to about 72 hours to obtain a first m xture having a pH of
about 5.8 or less; adjusting the pH of the first mxture to about 6 or
hi gher to obtain a second m xture; treating the second m xture with a

bact eroci n sour c¥he additidriiof e b8} t 2 _Mi.Ccrogrgani smthat
can convert the su?f t??nfch)ﬂrjl?gl ni nﬁdgtﬁk??gpg&{@@ﬁ@%&tlgﬂ:ﬁ'@hﬁﬁge&@%r
conpounds, Making '&‘ﬂﬁ)&'ﬂdwfd\eﬂdmimmwﬁermpmtad}ﬁgrﬁmt EpWard tdhigRepbout

96 hours to t o Lrd, mxture; heating the third mxture at a

t enper at ur ep@%fé?; %Pgﬂ%']?‘?%}ewﬁef eysh dighgr duning pae aaoemstages dfn the t hird
mxture to femmentdtiorsshén that : s |
sul fury-cheddar flavor corrp'omﬁagfo%ﬁéﬂ{rﬁrgwé;?%I¥%%¥%¥¢W& t he
first dairyP§ @rising frase thedutgrowticobindesirdble feod $peé cted over a
period of tjy .about,, 24 hours; -and wherein the treating of
t he second hr#@?ébeﬂ%“%oﬁﬁﬂ%?‘ HRH cgngg'PPEd que of this dechasdegy permits about
50 hours. 2fr thderedudtionyofcdigfigal | pherein’the
sul fury-cheddar 1?I avor conponent ?@'?W%%%"%&S@%WW 2or
conponent, Jfr&IeTaed Reriedafdime aspomparedorsimilar prepyration’seReRfesAhEP’ i Si Ny
treating a §HRQRd b%%‘é%&ﬂﬁaﬁ%tﬁ cont ai ni ng an aqueous protein source and

fat source conbination actic acid culture at a tenperature of about
15-to about 45C for about 10 to about 24 -43 hours to obtain a fourth
m'xturg' trggti ngréfbe fourth m xture with a |lipase; a protease, an

am nop Bti ges MPORGRtd bacterocin source, at a tenperature of -about

20 to about 50C : t 96 hours to obtain a fifth mixture;
treating the fi fitﬁ-ﬁé ﬁ?ﬁ%él%gtéfghégﬁ%éﬁﬁtcﬂw i p@f?r@%}y iCRHIed oHt I8 A he
cul turestanhVCea@ﬁmﬁbess ho istieftedirkFIG 3! i %% fidt s G&, L BYir) prddict
conponent . _ cheesy. fl avor, conponent of clal m 30, ere e chees
flgeor corrp%#em%s ﬁ?sﬁﬁt&?aé Ommmcﬁ&z?-d NiﬂY%éﬁﬁ}iCtﬂnidélaptélia(mefe]'amyonentY
wher ei n t helgeteba¥illg i ty repared by a process
‘conpri %i ng tféeat_i ng ghFﬁ{érbgbgy%h E‘?%@gﬂé%@aﬁﬁ?ﬁﬁ‘Ogﬁpﬁéaé%ﬁ@nif’eﬁr&ei n
sour ce 1and Maintainedss ahnmnrﬁﬁm ab%%u@cnfoh—ggbuclgqb@wgttﬂr% 18 obt?in |
t enperat ure, of: a 0 t 3 or. about  to about ours to
obtain a s&ﬂﬁxﬁé\%?ﬁéyé‘%ﬂ%\wﬁﬁpébw %‘I" ofless: 5.4 or | ess; treating the sixth
m xture wth-a dOptiehslly, j r n. tiopnally a third
bact erocin ourc‘e)?-ﬁat ayteﬁp@é?%ﬁrge'h@}sﬂgggﬁééézjdﬁaggag{)398@@95}5_about 16-
to about 24HeRRfalse gould be Addeddn dne firstistaga. T hetypieisf ligase. arkE4aaMiBn

e e s vt L ik Lkl U
' 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 cu!ture cells can be spray dried, freeze-dried, frozen, or freshly cultured
25  cells and can be non-growing or capable of propagation within the subétrate.
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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+ 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 formthe flavored cheese; wherein the cultured cheese concentrate
conprises 1 to about 80 percent of the sul fury-cheddar conponent, about 10
to about 90 percent of t he cheesy conponent, and about 10 to about 90
percent of the creanybuttery conponent; and . wherein the sul fury-cheddar

conponent i prgparations of ke EGFﬂﬂ?j-cfHéd%aF %m%’é‘n{t ﬁggawﬁ%pfogggln%agaaract ic

aqueous protein source and source C I Na

acid cul tur §°'d'i°eapﬂfbh9@dﬁiedr%lfﬁmeabtbnt tHebfinal tﬁhwetntr%'ﬁan(Sfrnlﬁﬁ‘?lgft%em to
about 72 ho UEJUBB%@& §Iff| rstt {Inxture havi ng aﬂs)H of about or | ess;
adj ust i ng t & eRtaton is atjeashabout 59 IWigglier, abownt26 n a
second ni xtppm) bartieLlaity abutrRoRLBBUt SH0A LI (1o 2 Bl SCRNLEL Y {2

substrate, and a m croorgani smthat can con

subst rafe t BPA and et particulgry laboat 14011p abods 160r1U/@té, 08BbIY3 8 thi T St
bact erocin ﬁaﬁp‘gp m) a tenperature of about 15 to about 35C for about 12
to about 96 hours P Obtain a third mxture; heating the third mxture at a

tenperature suff Optl@hhllthhbrtﬂ'?bfﬂfé miktlfe S?fat"\#éfrgﬂﬂﬂl%ﬁr% s in the third

m xture to forma quurIé cheddar conponen conponent

3 P opar cd BPLELI Rl %demii?bmmm mmﬁgﬁgﬁgﬁﬁmaﬂﬂg@"@a”e at
in sou s i das

g t enper at u‘?gﬁ% 'q‘obgt Pzg*é{rgﬁgb@\ﬁ é}‘ﬁf@? H%‘%ﬂb‘ﬁ%’" t'fcﬂ%{lﬁ)mthzépl IEI)OUI‘S to
obtai n1@ f omelplarahon of the thiesdly cmpOReMOl per éwrﬁ%&ﬁ%@cb@éﬁ?ﬂhesour ce,

pr ot ease, (ﬁl nopept i dase, and opflonal a secon
at a terrper% q} ﬂéﬁ) GPteZQC'ﬂcﬁoé\mt 50C f or about 16 to about 96 hours to

obtain a fifth s |fthm tenperature
sufficient to i nmz?é% #&g?gats@éc%&t qﬁ‘?ﬁésﬁ\enmﬂwrer isttreatad withy e to
form a chee®y epayipersystemiineluding 4 lipass eaa BaEé eéﬂmiﬂtaeépfhe?éwaﬂg%fo .

ein

prepared by, ting~a third dairy product containing an aqueots
source and R%étﬁ%&&rcéﬁ%muﬁ% rPthtﬂg.en“ -wqmmqludlagltbedldctamelrmomce is

EEFS?L*Z”L?r@f*““?t’tﬁ?ﬁ‘;é{'ﬁg‘*’z*’feﬁ%5“%"@%9%*%&%!*%@3@ Sht 200 Aothesi xt b
m xture wi tfﬁﬁ 23 {Hf ébﬁ?'w of &@utahguf%tmaboui 4a|hour§rp+embbm Jth' rd

bacter00|n4923 S6ou lta‘i [_‘ erature of about 20 to about 3 or a out 16
to about 240 ours to 8 'n a seventh m xture; heating the seventh m xture

at a tenper at ur eThafipase enzymesiusasiliin %8 stdse irftlude ﬁtgste”ﬁﬁ{' gy o e itn
n at” | eas

t he seventh mx[bure tg form a creolar]?/ buttery” conpone

one of t he 485ctipedsand puefesably ane adfunget hpane rAgmwderedifangadlipgadeds 35.

, The nzd hogeplergihvaiige VIBGE h se or base I's selected from
process chg;ese ny?tjur%ét(a:heeslgdf%bto g%ﬁi@e@% Uto(?icm%/r BE Rrteases am  The

nethod of @Wm%ﬂhmgnélmdemmcgﬁohﬁmgapwmf of BRirhar fdyrcdS S weld.
ird bac r ed. ea; rise nisin het.no
cl ai m 34, {%@%P 'rrlﬁﬁ E ac’gt E#@H‘sohle%ﬂtes‘t'}fa%ﬂ@r¢ﬁeﬁ§§$ inelyde Enzeca Neéutral

bact er oci n BamterialProtedssieR, hpsita dont E)‘\z?ﬁwee nggﬁbﬁﬁe tgm t he, group

conS|st|ng ctos rnocin,

ent eroci n, F%Pﬁ'frad;#?@F’Na'rllé@gtnfm%ﬁpgafgc@;?mThe powderedqproteasasaansci 0, and
TSP SRS 4 okl SRR B bt Fperent prtaatiy e

- 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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. second, and third bacterocin sources included conprises a
bact eroci nproduci ng culture. 39. The nethod of claim 34, wherein the first
and second bacterocin sources are included and i ndependently conprise
nisin, wherein nisinis present in a first amunt of about 50 to about 500
IUg in the third mxture, and nisin is present in a second anount of about
50 to about 500 U g in the fifth mxture.. 40. The nethod of claim 34,

wher ei n t he fi@es hi ' repare. the, sul fury-cheddar fl avor
conponent isaéagmrﬁgg@g%gc%?"g’%ﬁiEégt’(ﬁegg‘m@bpgﬁ'&q esglicese tanar stheind
wher ei n t he aminepe asle.tquhrwBaetobheilhA%ereﬁél&eﬁlsf Eé‘?i%re e8d E% éls a
fungal |i pasg, e .peptl e used to prepare the chee$y flavor cﬂg it is
Lact obaci | | u@fﬁgﬁ\%ﬁ"@bﬁfﬁﬁb%f& peEenNsed to prepare the cheesy flavor
conponent is a n il o R e, a fungal protease, or m xtures
t her eof, and thee-gir‘hé%bgggtg%gggg 'ﬂgé§%§§€W$§WHBPM&W'$ seoend stagmonent
AR g e ot o e el i8R M ttedd o o,
wher ei n t_hee‘ﬁl ﬁ's§ %'3'5?%r"ﬁﬁ??ﬁ-sxﬁﬁdénpysi&mmd the erityenersysterh afe cl ai m
34, wherein wailbgwéomﬁﬁr@ig"%ggg%kggvr@grcﬂ?iri\rﬁ”ig%&ot hird bacterocin sources

is used in conbination wth an. agent. 44. A nethod
for preparing a flR&desited Aaesrlevel can be(}udi?éld @?géﬁlﬂéﬁﬁé]@%&éﬁ&%) said
met hod corrpré'sim' 3%. r%pariﬁg ? m | k substrate suitable for producing a
cheese; b) incorpSf'j fcﬁ’g? ANglytical measiramends sucheas phl titratatiie acidityhe

cul t ur etb chearbcomtEmtirdtionlsT fi N3 trate; c) treating the mlk
substrate and cul tured Cheﬁ&%@&?ﬁl%%ﬁdfﬁﬁ@&%ﬁ% m |k substrate; d)
cutting the set n{Mhendhpdarget 8avor isdembedﬂmeaéﬁzymey'ar@lieﬁémtgg' e curds
and whey; . sfRanati rds and ey;..and g) formng the flavored
cheese fromthe. ethg’E%‘gﬁegﬁPg‘?!“Rﬁ{@r@PrPftfm Q%ﬁ&dotﬁ%mdd%ﬁﬁ‘candr ate

conpri ses 1 haldingdhe stbspatecatthedlevated! Y t o agbout 10 to
about 90 per-.ﬁent of Sgeesy co?rpo?nenttégtgﬁ{?ééﬁgﬁgq%aggm%ﬁam@?ﬂercent of

a creany- but P&y RbZyrae gleactivation (ehgr, dromtabeut 8l thuibout isaddar

erg | J A 1LSt.dai. dyct taini
aueons pr or g hagur e et 8bblE1 Bekddd kGl Rhasnliate (RES ameded tact ¢

acid cul t ur dhemixtureresulting frenvtheabectind Stage 2ol i 0
about 72 howoﬁ Hg.[%)iaiﬂ atr first, ni,xtnureatr?gvi- ng Qtagﬁﬁo'%ﬁgﬁ?&g%qﬁﬂ | ess;
~adj usting the S U109 the.heatinactivation stepo about 6 or hi gher to obtain a
second m xture; tlnaBéisBEo w ' ith a sulfurcontaini.ng
substrate, and MQroorgan'itl(?s]rgntt at cggﬁégg#{)g?%\ne}‘%xn‘?ﬁlmﬁypﬁrﬁ. ed ng
substrate t §egHeNtRl-emalbatomee td provide devioed davéep@file. aTRERYishast er i um
| i nens Ity : romthe genera Debaronyces or Kluyeronyces), and
opt i onazlbijy 21“ %t??%la%)aég‘?pz&%&%%%@r ,u%t'aéaggwﬂérqttbﬁ@mﬂmout 15 to about

- 35C for about 12 The plocess 8an el apdt Wis2cbhatided e heating the
third mxtu rature suffi@iegnrthspglsi ﬁé@?ﬁ’%ﬁ?ﬁ%ﬁ%ﬁ@ﬁl‘ﬁ%@g and

t t
enzynes in @%f"ﬁ ﬁ?ﬂgﬁ?ﬁ? @dditiopal wessals forssequentiat stepdarTie Ve i |

, Wher ei n t heréfeesiftia o A r eating a second dai ry'

pr oduct g:on'fpai ni ng éﬁ%ﬂggﬂyg’f’é@ﬁﬁ%@ﬂﬁéné JNpYte S%Qﬁ&@"tﬁﬂrbieﬁdeebn
with a |ipadke BRAYmepand thesebstrate MetpraletaEtOhaitgin the&digsgout 45C for
about 1@ to 1 treatirng the fourth

24 hours to obtain a fourth mxture;
mxture wt ﬁﬁgﬂﬁ%ééem g&ﬁpﬁaéggft@?eéﬂ'éﬂ%taﬂﬁ in ppeferiedash recinclilation andl |y a
second bact boawgeriLationedevide r ut 20 to abouyt 50C for
about 16 to ﬁbout 96 hours toﬁhoﬁt al %F@”f’y% ﬁJ Hf%g't%ﬂié?gﬁ%@ﬂ at fifth
m xture at RDNASHOMegueods Materialstardto aidoihimaumih#m tﬁé'édﬁ&ﬁ?n and enzynes
in the fift ) rmthe cheesy conponent; erein the
creany- but t g?g}ﬁgaéﬁ'r \@%%gﬂ{lr]?eynge i@gsﬁéﬁﬁmwermeatatm ta maintain
_ desired moisture content and acidic or basic materials may be added to
30  adjust the pH.
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« 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 obtain a sixth m xture having a
pH of about 5.4 or less; treating the sixth mxture with a

di acetyl -produci ng 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 obtain F seventh m xture;, heating the seventh mixture at a .
tenperature suffi'c? ORAFUGHAR peferred eenbodimers, theccheasyesompdnentiges in t he

seventh m x = ery.c onent; wherein at |east one
of the fi rsf"f_gp?é%"sRgf"%%ﬁ*fﬁﬁﬁ%&%%t@g%%'nassqmqladed. 45. The
met hod of cMégrAIRANISMerith peptidasy attvisyt f ' :

third bact\%? 'quour cei iﬁcFLgied gach ég?rgﬁiageLénciqg?%#mg%ﬁemﬁpfgt%g%sjof
cl ai m 44, 299G Torabait 12t e QWtel &hounse fallowad by treatidg the rhixture

bact erogi n gkt ' ' 1 re.selected fromthe group
consi sti ng gﬁn@ﬁg%ﬁﬁgg#@%@w ggii,xsﬁﬁ%Pag*q{?Cﬂ"a@PQépﬁQ an-enamme,

ent er oci n, @Mancieiding a wigitial bactariall prdte h RIS r ' nd
ancoveni n, 'méii ﬂij Ly, ,or in.,any co inata?%'?\ém\ere?{.ate#%ﬁ]é&r%m\%d of
cl ai m 44, V\he é#? cageét'd?%%ﬂm e apd a fungal lipase far, akowut 42to abdatcd®r oci n
sour ces i nchowletePiEMpSaty 6)[855 | - o culture. 48. The. nethod
of claim 44, wherein t%e_ fl_rr%st an t??c@n@cg@::@egg%? ﬁ"’QWGr'Beé&arze i ncl uded
and i ndependent | Fewneptation isipseferabipeaeied BUBWR IrBciREHAAGH Usthaa ShEST
anount 4gf aﬂ%é té% L\Z‘?ﬁtﬂﬁm 200 1W.g in the third mxture, and nisinis
present in A Secomd E repcionmi from begemiumanaerphic anddof i f t h

m xture. 4%rovide d atlxing. ' rej tic.aci,d culture used
to prepareglt,h. ,su%’ﬁry-)élhgddﬁé?é%gégpmg@ﬁ"pgﬁrg%&'tggfﬁ6@%@9’@&34 é@ftis-and
aFI’pj)f‘PQJ‘e?é ffgererally about a85°ﬁxﬁfmrw0utt3mrﬁirhlﬂé§)?,.pt§fé}ab®, prepare

Lacf ococcus

t he cheesy (g i At fu | .| ipase, the peptidase used to
prepare the c%@éysﬁ {%@Qﬁ?@%ﬁgﬁgﬁgﬁﬁﬂt ti‘&é’?%é'&@@lv@élonmrca@es& bst without
prot ease usksing thepskear putipe cheesy flavor conponent is a neutral bacterial

pr ot eaz , a f-ung@lé -4s . pEot ease,” or mixtures thereof, and the
. am nop gt i dase uS¥®¢ 'B'PQ}E PESY Rempesesy thatds prodimegbisdypically barfurbagi | | us

10111 e S Sl e S Sk
first bact RIEEM, peefiecably framabodes3 to about 65 percent. The cheesy
component can be spray dried to provide a powder with or witﬁout the
addition of carrier materials, such as whey concentrate or maltodextrins. The
20 cheesy component likely qontains other potent aroma or flavor compounds
that have not been detected. |
The preferred 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. Pateht
- 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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. of claim44, wherein at | east one _of the first, second, and
| tSﬁl rghgagffarggi n sources is used in conbination with a secondary
antimcrobial agent. -50 .A %A@ . AS. F% A 9. ASr. A@J. Af A y A@ A
% A3. . Af.F. A .%A . AF. AfL. AS . Af. A{l. AS% AS3% A. Y. A {I .A,{3.AY.,S\@A1\F|. A

. Af 3. AUy AU . A3U. A, . AFu. A A . AQJ. A@ . Al . AY. A(. A3Y. Al . Al 9. A3. AF
A AF. Al . MR s! m

8 2 o el ent e i bt tklaglc e <o
e i daiopilgnseplenl g e etk g agher o o)
géel]ng]&g E;L ggb fﬁlrgﬂf a‘%»’l W&Yefalhmpt&a]wbuﬁbqabcmb@nhn&] mahéadc%kauﬁgl c aU]

9; \

(C:;Lf? ]Cg? } W&Bﬁ%ﬂaﬁ? HH} W‘mc |¥+E‘%¢%}Q£@FQQN@?@&MQ ?ﬁ% \(]:?ll'ﬁ
o oo o R R T
L] cal cal oa] 68ieeat prederah Q:ﬁlaw}e:a!emwﬂbme}web ht alsede plpirédi 1: BZot

b ¢ ca caj ca] ca] ca] cal ca ca] cajcalc
T aTeans Wa‘uférﬁ?ﬁ RaRRYaAd b J@;Fvgea Fhindaihat it may not influence
gtu} 33} Sg{ erﬁfc]?o;ié] :%bu R haRWbE ARif ﬁgg}mg}, %a‘},ﬁam optlrch\grﬁ&]acg}‘ga] cajca
% C?%ﬂﬁi&‘é%ﬁf%ﬁ Jﬂ%ﬁ] ca] C?%:gﬁas]ﬁ;%lﬁ ttwlﬁﬁclf;ht?;ﬁjtgg]pred@z_ﬂlzgi\ﬂ GgLa] ca]caV]c -
2ol avmnen] f?'g%i*’g%?“%}% UG8 erea P ity Ehind b‘aP (sl eaiod] ca] ca
V] ca] ca] ca] euf| in twd stadecproce issa‘rhe Jrephfdtiohdf the crea

a] ca] cal ca] ca Lf a'?ca] cal ca] ca] ca
%} c!a}Mt::]a]gg;] &%’B VJ Cabﬁél]@;U}’ ;}ag]:gl.}f]r@!q acid culture to a dairy product

e o VR A A o
L ol i sboubri ot ab]wae]tlduij]na]SBﬂdhﬁadtﬁ %]a@ﬁrsg%;sgdlr@hﬁa]gal Cag
I'cal cahgal cabeaty) praiihg v SUrS Hrs Mbs aunsqca tJermentatlon
contlnued at about 20 to about 35°C, for about 1 to about 10 days, preferably
about 2to about 5 days. Optlonally, about 0.1 to about 0.8 percent of a
cutrate salt (preferably sodium citrate) is added to either the first or second
stage 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 abou_t 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 pregastnc esterase in a first stage and then, without any
inactivation, adding a bacterocm source (generally about 50-100 iu/g),
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ion process is generally carried outata temperature of
about 21 to 32°F for about 1 to about 5 days.

Ali patents, patent applications, patent publications, and other

publications cited in the present specifi catlon are hereby rncorporated by
16  reference.

EXAMPLES
The following examples further ilustrate the present invention. Parts
and percentages are given by weight unless otherwise indicated.
Example 1. This example illustrates the preparation of a surfury-

20  cheddar component as a flavor concentrate This process also was used to
determine its effects on the ripening 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 mrIk was
subjected to conventional ultrafiltration/diafiltration techniques to produce an

25 ° about 5x 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
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)16| %gﬁjéot(y“)&s%%&sl%/ et ggl %’/g‘gr( )gmé%%tlwés?oé&ed)to abjow@sYBE@The
10210% & () rédifihgidairy prod@cPcdntained 41.8 percent solids, 22.6 percent fat, and
15.4 percent protein and had a PH of 6.7. The resulting dairy product was
used to prepare the specific flavoring components of these examples.
5 | Lactic acid starier cuiture (0.01 percent; Lactococcus lactis and
Lactococcus lactis ssp. cremoris; R603 from Chr. Hansens, Inc.), and lipase
(0.3 percent) were added to the dairy product and fermented in a first stage
for 14 hours at 30°C until the resultmg mixture reached a pH of 5.2.
| The pH of the mixture obtained from the first stage fermentation was
10 adjusted to 6 using NaOH with mixing. NISAPLIN® was added to the pH-

' adjusfed mixture providing 150 U/g in final concentration in the mixture |
subjected to the second stage fermentation. L-methionine (0.15 percent), L-
glutathione (0.1 percent), and an activated culture of Brevibacterium /inens (2
percent) were also added to the pH-adjusted first stage fermentation product

16 toinitiate the second stage of the fermentation process. The second stage

| fermentation was contmued 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 cultufes and enzymes 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 ébout
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 protocol, 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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) oo SOV WBS QuElitetlvehosrifiding)a BérsRpRSRIREk Bydd (V) dfhd )
4200/5&( % 5 I G@g‘@%ﬂ/%}l&’@ %"?S madegpn dhe @@%anml?semﬁ} [reﬂgrfedtﬂvely, of the
Y10%& () - ! AaK8dsiavors It EEIn(Tables @AW S (Rnothér stream was subjected to

5 quantitative analysns and those flavor profile results are reported in Table 3
(Ex. 1, with nisin) and Table 4 (Comp. Ex. A, without nisin).
The results of the qualitative flavor profile analyses were as follows:

Table 1 (Example 1 - with Nisin)

No. Flavor FD factor
20 84 420
10 1 Methanethiol Y Y Y
2 Trimethyl amine N. N N
3 DMDS Y Y Y
4 S-Me propanethioate N N N
5 sulfurous, brothy, oily Y Y Y
15 6 potato N N N
7 Methyi 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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10 10 5 3 o\ ~,PMD - orihvlifynony - INIfYF10% & () -3 ##
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) -~ Ohhhhhi Jrkg=++y ethylthio)-pertane N N_ N
’ 10 sulfidy, onion N N N
11 DMTS_ Y Y Y
12 fast sulfidy N N N
15 13 fast sulfidy N N N
14 pungent sulfidy, plastic Y "N N
15 sulfidy Y Y N
16 garlic, sulfidy Y Y N
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 supenor to that measured for the comparison sample
For example, a large number and varlety of sulfur compounds or sulfur--
contamlng substances methanethiol, dimethyidisulfide (DMDS) sulfurous-
brothy-oily, methional, pungent sulfi dy—plastlc sulfidy, and gamc-sulf idy were
25  detectible at higher flavor dilution (FD) values for Ex. 1 representlng an
embodiment of the present invention than for the comparison sample.
~ The results of the quantitative 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.
Dimethyltrisulfide Not detected
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Example 2. An experimént was performed in which the process of
Example 1 was modified such that the bacterocin was generated in situ by the
addiﬁon 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 isolated from raw milk, has
been described in U.S. Patent 5,715,811, which is hereby incorporated 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 composifion 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 mixtﬁre 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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10 10: 10%& Q-/!8ipesegmt: Enzeco Neutral Bacterial Protease 2X, Enzyme Development
Corp.), Lactobacillus helveticus (about 0.14 percent; En;oBact, Medipharm)
5 | as an enzyme having aminopeptidase activity, fungal protease (about 0.28
percent; Promod 215, Biocatalysts), and fungal lipase (about 0.28 percent;
Lipomod 187, Biocatalysts); percentages are based on the total weight of the
fermentation mixture. Fermentation was continued for 44 hours at 40°C with
~ continuous agitation and recirculation using the shear pump to maintain an

10  emulsion. After completion of the fermentation, 1 percent DSP was added to
the résulting mixture and the enzymes were inactivatéd 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'wdeh 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 a
component was significantly bolstered. .

20 - Example 4. This example illustrates the preparation 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 contént_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 resuiting dairy product contained about 41.8

30  percent solids, about 22.6 percent fat, and about 15.4 pércent protein; the pH
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ﬂavonng components of this example.
. Lactic acid starter culture (0.01 percent; Lactococcus lactis and
Lactococcus lactis ssp. cremoris; R603 from Chr. Hansen, Inc.) and lipase
5 (0.3 percent) were added to the dairy product and fermented in a first stage
for 14 hours at about 30°C until the resulting mixture reached a pH of 5.2.
The pH of the mixture obtained from the first stage fermentation was adjusted
to 6.0 using NaOH with mixing. NISAPLIN® was added to the pH-adjusted
mixture providing 150 U/g in final concentration and 0.1% EDTA (i.e., the
10 secondary antimicrobial agent) was added. L-methionine (0.15 percent) L-
glutath|one (0.1 percent), and an activated culture of Brevibacterium linens (2
percent) were also added to the pH-adjusted mixture to initiate the second
stage of the fermentation process. The second stage fermentation was _
continued for an addntlonal 44 hours with aeration at a temperature of about .
16 25°C; the pH of the reaction mixture at'the end of the second stage was 6.0.
About 1 percent disodium phosphate was 'added with mixing. The resulting
composition Was heated to 74°C for 16 seconds in order to inactivate the
cultures and enzymes. A relatively small loss of sulfur compounds was
observed in this deactivation step. The resulting sulfury-cheddar component . .
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 was included.
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 eamples 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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While the invention has been particularly described with specific
reference to partlcular process and product embodiments, it will be
appreciated that various alterations, modifications and adaptations may be
based on the present disclosure, and are intended to be within the spirit and

.5 scope of the present invention as defined by the following claims:
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What is claimed is:

1. Aflavoring system for food products, said system 'compris,ing a
sulfury-cheddar flavor cempo_nent, a cheesy flavor component and a creemy-
buttery component,

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

 first dairy product containing an aqueous protein source and fat source
combination with lipase and a lactic acid culture at a temperature of about 15
to about 35°C for about 10 to about 72 hours to obtain a first mixture having a
pH of about 5.8 or less; adjusting the pH of the first mixture to about 6 or
higher to obtain a second mixture; treating the second mixture with a sulfur-

. containing substrate and a mlcroorganlsm that can convert the sulfur-
containing substrate to sulfur-containing flavor compounds and optionallya
first bacterocin source, 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 ata -
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 at a temperature of about 15 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, ata temperature of about 20 to-about
50°C for about 16 t'o 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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heating the seventh mixture at a temperature sufficient to inactivate the
cultures and enzyme's in the seventh mixture to form the creamy-buttery
flavor component;
wherein at least one of the first, second, and third bacterocin sources
is included, and wherein the sulfury-cheddar component, the cheesy
component and the creamyfbuttér component of the flavoring system can be
~ incorporated in varying amounts into food products to produce a variety of
flavors. C '

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 ﬂavonng 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 con5|st|ng of nisin A, nisin Z, pediocin, lactosin, lactacins,
carnecin, 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
\U/g in the fifth mixture, |
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combination thereof.

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 systen'i" 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 bacterocm sources is used in combination with a ‘secondary
antimicrobial agent.

12. Afood product comprising a cultured cheese concentrate,' said
cultured cheese concentrate comprising a sulfury—cheddér compdnent, 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

- -39-



/10%5" S& ()-S 10%8"S& ()-S 10%8" S& () - pPOAS 10%S"S& ()-S 10%8"S& () - S
igég s& 8 S 10%8" S& 8 S 10%6"S& ()-S 1098"S& ()-S 10%6" S& ()- nRzo\AsrTM -
1096"S& ()-S 1096"'S& ()-S 1098"S& () - s 10%5 S& ()-S_1098"S& () - 5WA \} M 0AS
1096" S& ()-S 1098"S& ()-S 108" S& () - \}"S 10%8"S& ()-S 10%8" S& () -

10%6" S& ()-5WA \} (S 10%8"S& ()-S 1098 s& ()-S 10%'S& ()-S

combination with lipase and a lactic acid culture at a temperature of about 15
to about 35°C for about 10 to about 72 hours to obtain a first mixture havmg a
pH of about 5.8 or less; adjusting the pH of the first mixture to about 6 or
higher to obtain a second mixture; treating the second mixture with a sulfur-
containing substrate, and a microorganism that can convert the sulfur-
containing substrate to sulfur-containing flavor compounds; and optionally a
first bacterocin source, at a temberature of about 15 to abeut 35°C for about"
12 to about 96 hours to obtaln a third mixture; heatmg the thlrd mixture at a
temperature sufﬁcuent to mactlvate the cultures and enzymes in the third
mixture to form the sulfury-cheddar component: ‘

~ wherein the cheesy component is prepared by treating a _secend dairy
product containing an aqdeous protein source and fat source combination
with a lipase and a peptidase at a temperature of about 20 to about 45°C for
about 10 to about 24 hours 16 obtain a fourth mixture; treating the fourth
mixture with a lipase, a protease’ and an aminopeptidase, and optlonally a
second bacterocm 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 eultures 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 protein source and fat source
combination with a lactic acid culture ata temperature of about 20 to about
35°C for ebout 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 least one of the fi rst second, and third bacterocm sources
is included. '
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13. The food product of claim 12, wherein said food product
comprises about 1 to about 10 weight percent said cultured cheese
conceritrate and said cultured cheese concentrate comprises 1 to about 80
percent of the suffury-cheddar component, about 10 to about 90 percent of

the cheesy component, and about 10 to about 90 percent of the creamy-
buttery component '

14. The food product of claim 13, wherein said food product

- comprises about 1 to about 10 weight percent said cultured cheese
concentrate, and said cultured cheese concentrate comprlses 25 to about 75
percent of the sulfury-cheddar component, about 25 to about 75 percent of

the cheesy component, and about 25 to about 75 percent of the creamy-
buttery component. ‘

15. The food product of claim 13, whereln 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,
second 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
frcm the group consisting of nisin A, nisin Z, pediocin, lactosin, lactacins,
carnocin, enterocin, plantaricin, subtiiin, epidermin, cinnemycin, dUramycin,
and ancovenin, individually or in any combination thereof.
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19. The food product of claim 12, wherein the at least one of the first,
second, or third bacterocin sources included comprises a bacterocin-
producing culture.

20. The food product of claim 12, 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

mixture, and nlsm is present In a second amount of about 50 to about 500
" |U/g in the fifth mlxture

'21. The food product of claim 12, wherein. the lactic acid culture used
to prepare the sulfury-cheddar flavor component is'LactococciJs lactis and
Lactococcus lactis ssp. cremoris; and wherein the lipase nsed to prepa're 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 12, wherein the first, second and third
dairy products are independently selected from a milk concentrate a mllk
substrate, a whey concentrate, a whey substrate, individually or in a .'

~combination 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 fi rst bacterocm source is
- included.

25. The food product of claim 12, wherein the second bacterocin
source is included. '
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26. The food product of claim 12, wherein at least one of the first,
second, and third bacterocin sources is used in combination with a secondary
antimicrobial agent. |

27. A sulfury-cheddar flavor componeht, wherein the sulfury-cheddar
flavor component is prepared by a process comprising treating a first dairy
product containing an aqueous protein source and fat source combination
with lipase and a lactic acid culture at a temperéture of about 15 to about
35°C for about 10 to abbu_t 72 hours to obtain a first mixture having a pH of
about 5.8 or less; adjusting the pH of the first mixture to about 6 or higher to
obtain a second mixture; treating the second mixture with a bacterocin
source, a sulfur-contalmng substrate, and a mlcroorgamsm that can convert
the suifur-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
inactivaté the cultures and enzymes in the third mixture to form the sulfury-
cheddar-flavor component. | |

- 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 second 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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hours to obtain a fourth mixture; treating the fourth mixture with a lipase, a
protease, an aminopeptidase, and 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 form the cheesy
flavor component.

-S
S

31. The cheesy ﬂayor component of claim 30, wherein the cheesy

" flavor component is a dried powder.

32. A creamy-buttery flavor component, wherein the creamy-buttery
flavor component is prepared by a process comprising 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 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 flavor component.

. 33. The creamy-buttery flavor component of claim 32, wherein thé
creamy-buttery flavor component is a dried powder.

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

1) prepafing 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 comprisés 1 to about 80 -
percent of the sulfury-cheddar component, about 10 to abqut 90 percent of
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the cheesy component, and about 10 to about 90 percent of the creamy-
buttery component; and

wherein the sulfury-cheddar component is prepared by treating a first
dairy product containing an aqoeous protein source and fat source
combination with lipase and a lactic acid culture at a temperature of about 15
to about 35°C for about 10 to about 72 hours to obtain a first mixture ha\)ing a
pH of about 5.8 or less; adjusting the pH of the first mixture to about 6 or
higher to obtain a second mixture; treating the second mixture with a sulfur-

containing substrate, and a microorganism that can convert the sulfur-

containing substrate to sulfur—contalnlng flavor compounds and optlonally a
first bacterocin source, 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 a sulfury-cheddar component

wherein the cheesy component is prepared by treatlng a second dairy
product contalnmg an aqueous protein sourco and fat source combination
with a lipase and a peptidase at 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 optlonally 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 mi)dure; 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 aqueous protein source and fat source
combination with a lactic acid culture at a temperature of about 20 to about
35°C for about 1 0 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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cultures and enzymes in the seventh mixture to form a creamy-buttery
component;

wherein at least one of the first, second, and third bacterocin sources
is included. '

35. .The method of claim 34, wherein the cheese or dairy base is:

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

~ 36. The method of claim 34, wherein the at least one of the first,
second, and third bacterocin sources included each comprise nisin.

37. The method of claim 34, wherein the at least one of the first,

. second, and third bacterocin sources included lndependently are selected
from.the group consisting of nisin A, nisin Z, pediocin, lactosin,; lactacnns
carnocin, enterocin, plantaricin, subtilin, epidermin, cunnamycm duramycm
and ancovenin, individually or in any combination thereof.

38. The method of claim 34, wherein the at least one of the fi rst,
second, and third bacterocm sources |nc|uded comprises a bacterocm-
producing culture.

30. The method of claim 34, 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 mixture,

and nisin is present in a second amount of about 50 to about 500 1U/g in the
fi fth mixture.

40. The method of claim 34 wherein the lactic acid culture used to
prepare the sulfury-cheddar flavor component is Lactococcus Jactis and
Lactococcus lactis ssp. cremoris; and wherein the lipase used to prepare the
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and third bacterocin sources is used in combination with a secondary

antlmlcroblgl agent.

44, A method for prepaf_ing 'a flavored cheese -usihg a cuitured cheese

concentrate, said_ method comprising:' |
" a) preparing a milk substrate 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 cultured 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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pH of about 5.8 or less; adjusting the pH of the first mixture to about 6 or
higher to obtain a second mixture; treating the second mixture with a sulfur-
containing substrate, and microorganism that can convert the sulfur-
contammg substrate to sulfur-containing flavor compounds (e.g., a
Brevibacterium linens culture or a yeast from the genera Debaromyces or
K|uyeromyces) and optionally a first bacterocin source, 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 'ehzymes in the third mixture to form the sulfury-cheddar
component; , .

" wherein the cheesy combenent is prepared by treating a second dairy
product containing an aqueous protein source and fat source combination
wifh a lipase and a peptidase at a tempereture 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 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 form the cheesy component; | _

wherein the creamy-buttery ﬂaver 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
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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second, or third bacterocin sources included independently are selected from
the grbup consisting of nisin A, nisin Z, pediocin, Iaciosin, lactacins, camocin,
enterocin, plantaricin, subtilin, epidermin, cinnamycin, duramycin, and
ancovenin, individually or in any combination thereof.

gdle \1’0Rl |

47. The method of claim 44, wherein the at least one of fi rst, second,
and thlrd bacterocin sources mcluded comprlses a bacterocm -producing
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 IU/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.

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 prbtease used to

prepare the cheesy flavor component is a neutral bacterial protease, a fungal
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cheesy flavor component is Lactobacillus helveticus.

50. The method of claim 44, wherein the cultured cheese concentrate
is a dried powder '

51. The method of claim 44, wherein the first bacterocin source is
included.

52. The method of claim 44 wherein at least one of the first, second,

and third bacterocin sources is used in comblnatlon with a secondary
antimicrobial agent.
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