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relates to a stabilized aroma-providing conponent for a beverage or

froodst uff. provi di ng conponent is stabilized a s or
degradatlon g%/ %ﬁgaflavorl ng, taste, or other desirabl e&l?gﬁé@g&&%
characteristics of the conponent. The invention also relates to foodstuffs
such as foods or bswamgmmmwmgmemmﬂmmmm aroma- provi di ng
conponent. Suitable stabil] ) C ponents include
stabilized chocol ate, £ f ; : fms. BACKGROUND OF THE

| NVENTI ON Fl avori ng corrponents are uti I | zed inaw de variety of food and

bever age roducts to inpart, provide, nodify, or enhance the flavor or
taste to ﬁ&m&mﬁ’é& conponents are often isolated or extracted from
various nat ur alrpEbvehtiddlrelates Wbesfhbﬁlﬂ@éﬁoﬁﬁ[}}?m&ﬁé %ﬁﬁoﬁeﬁ’f&ﬂaﬂm ed from

pl ants, the flavor and taste characteristics such conponents can

deteri or atE@V@ﬁgedgé@%@ffomarqmwom@mawr i gtabiigedpeainstdpis®r t aste,

flavor, Yor Be Bﬁdgeésth Reed 15 9 Chhr £ gRonents are
added. For egl‘aarrp q%?ee arorraorl S u’t&tlg%% Fnlg\%&a véc v‘ésﬁo?ety of products,
i ncl udi ng compemmntTkmﬁf&taoraadd) nela&dyo foodstufitsduck axf foeds olobw;r@ge&aas wel | as
cof f ee fIavore such as .L.ce crea cts candy. But
coffee ar SHAS e??%‘?'m%“dmg SPTRROAST %auﬁébq Iozgﬁg$% degr ades, it
gener at es pnmpdmgs«anponanﬁslmlnﬂe adithfhodome;maaad ptefe@zibbadscﬁ?fea adassr abl e. Thi s
degradation substantially reduces the perceived quality of the product A
particular problemis in the storage life of coffee concentrates. For this
reason, SEACKGROUNDIODTHRENVENTIONdD to the stor age of flavoring
conponents such,as.coffee arona. een.fou the shelf |ife of a
cof f ee produc%@ﬁﬂnﬂa‘é’%ﬂﬁ%‘wtg%‘qarﬁﬁ%ﬁ\)@be%ﬁ’ﬂﬁc; adrpﬁv?ﬁ‘ger etai ning the
coffee ar %?@iuc’é@@ﬁﬁ;ﬁh,%rﬁw'ﬁé v dith Corlenipmmcd ih@ﬂﬁﬂfrfo?&sté‘ﬂﬂhgﬁrdduéﬂ ng storage and
t hen conbi ning these nponents i medi ately prior to t reparation of

t he bever atyeh fBRPAOERHS alﬁﬁft%ﬁolatefrm %xtqagteé@g@r‘ﬁaﬁw nafyralymateriplis ent  No.

6, 319, 537 Wil thQH Ehmpdtesits SRRAAUK FIRPRAG, the LR bittEst SeRsiskidie amount of
degradat i on of the coffee aroma duri n% storage, sone degradation still

occurs an®!fUfs companenisA deieipae eregradeayerjiste, bgntedicingbpdesiable ce f | avor s
that detr agde, HERIN 3rEnsBRY pr&iRked Bf Mbdbudtb WhYchi thest BEmidnBAYs afdfaQakiCT -

For example, coffee aroma is utilized in a wide variety of products, including

instant coffee and ready to drink coffee beverages as well as coffee flavored foods
such as ice cream, baking products, or candy. But coffee aroma is known to be very
unstable. As coffee aroma degrades, it generates unpleasant and non-coffee-like notes
that are undesirable. This degradation substantially reduces the perceived quality of
the product. A particular problem is in the storage life of coffee concentrates.

For this reason, special attention must be paid to the storage of flavoring
components such as coffee aroma. It has been found that the shelf life of a coffee
product can be substantially improved by holding or retaining the coffee aroma
separately from the from the coffee solids during storage and then combining these
components immediately prior to the preparation of the beverage for consumption.
This is described in U.S. Patent No. 6,319,537, Although this separate storage
technique reduces the amount of degradation of the coffee aroma during storage,
some degradation still occurs and the final combined product may yet contain non-

coffee flavors that detract from the perception of quality in the final product.

CONFIRMATION COPY
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liquidis _ad to reconstitute the beverage. This is very effective

de ot
as the suIbF?@@gé‘?fPFffFS?gﬁiSE%fb? & IR PRETF d5diapn Housh Reveasssi cant I y
enhanci ng qbe:BIE SAfies BE ab RRtiAIRNR tOpeRMBetérbRatRM o tHeGlavsr. Fded into the
whol e food matrix and is integrated therein. Instead of adding the
sul fites dxample|sylfites camisact yyithauyeen to pregent pefererationo! therflaygso4b® di scl oses
that sul fit be. | ) ] packaging to prevent absorption
of oxygen plkoglt%gr@ ?%%%ﬁgg‘géﬁ‘?‘?gé‘z‘gﬂgg%"ﬁ?‘}“g% dation of the flavor conponent
i s reduced so AlsajJapinesedimteint guplibitomOR/1062 12 isclosexdhd slditmhaif asdfiftor a | onger

period of ti .S, Patent. Ng. 540, 889 di sl gses that. net hyl mercaptan
can be ad e%lmn%)ee ﬁvemﬁd‘tg’%éqggfsr%c t8f'e°§8‘7tﬁl§f’ é‘e%SY‘?me%" g%‘fsilﬁréoqpri or to

dryi ng t heewxfeeant as the aulfiteadirhplyiisisalvesrie the bovdragetwithont dignifi@uilng t he f 1l avor
of this extract when it is reconstituted .a_coffee, bever . Despite
these di s¢TEEHPRY PIEIRE, tglf ﬁofnaﬁ’eeﬁ%'ﬁ%%e %1“]@%&1&@8% mgcf%i ?ﬁ()fz%gaﬁ%gn of volatile
f 1 avori ng nedipadedintgtaedalidiein. t o preserve their ability to inpart the
desired flavor st e, of her _.sepsor cha%@ctﬁéi tics to foods to which

t . and .S€
they are addedlnst of 3dding the sulfficssfirestiyfo Eedgisd aetN9er of practical
sol uti ons 4tHakosabtdisky thhfNulitBaasl beThddMiiRfedntothEpAdWENT toGhbvERe present

invention relates to a stabilized aronma-providi ng conponent conprising an
ar oma- pr o#PHRtign eborrErR vt tha Backagadped ALainy oxidation of fgtflaver present in an

anount  sufchinpédefitis fe@uceaR6 Mat e |d¥siteD NBVR 6F thoMbJY i§ REIMATESa IoRgdrhe
arona-provi ding conponent to (a) provide increased anpunts of desirable

conpounds PepRetotitimsar t
U.S. Patent No. 3,540,889 discloses that methyl mercaptan can be added to an

aqueous extract of soluble coffee solids prior to drying the extract to a stable moisture

O

content for improving the flavor of this extract when it is reconstituted as a coffee
beverage.

Despite these disclosures, there still remains a need for stabilization of volatile
flavoring components in order to preserve their ability to impart the desired flavor,
taste, and other sensory characteristics to foods to which they are added. The present

invention now provides a number of practical solutions that satisfy this need.

SUMMARY OF THE INVENTION

The present invention relates to a stabilized aroma-providing component

comprising an aroma-providing component and a stabilizing agent that is present in an
amount sufficient to chemically interact with compounds in the aroma-providing
component to (a) provide increased amounts of desirable compounds that impart
desirable flavor or sensory characteristics to the aroma or (b) reduce the amount of
undesirable compounds that suppress desirable flavor characteristics or that contribute

to or generate undesirable flavor or sensory characteristics in the aroma. Ina



desirable flavor or sensory characteristics to the aroma or (b) reduce the
anount of undesirabl e conpounds that suppress desirable flavor 12 SEP 2005
characteristics or that contribute to or generate undesirable flavor or
sensory c hstics in the aroma. In a1l 2 SEP 2005 237

PCT/ EPO2/ 03 %%{é& preferred enbodi nept, the stabilized g??ﬁap%)rg{é\?i di ng
conponent is present in an anount sufficient to chemcally react with
undesi r ablzefenedhonbudandn thersabilizedaronprmoviding gonommponiepesanoin(an) retain a
significant porti.on ne. nor.e .desi.rabl.e flavor, . sensory
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ar oma- provi di ng onponent . e aronm-providi ng conponent. i s capable o
provi di ng %ﬁ“&?’é’r?&%ﬁﬁ‘iﬁ“%‘?f%@%‘ﬁ‘%%ear%°‘6 g eRFRRCRGR dYFiBBuUCt with its
aroma exhiskirhdeNar (bR d6lR SN RRbEbANOK durip sfoRdds Of the aRdlHb@ERIngt | CS even
after long term storage of the aronma-providing conponent. The conponent
can be i n CRPoR nihsraremaprevidmgsomporsnt issorable of povidingam argPaBpa; zji ng agent
pr ef er abl v 0eiHag ofa fRHBPBEYEraL O Hode@ Wilkiil Srodta dxRiBfiing Miieditadle A%t N  at

| east one | one pair of electrons. The conpound advant ageously contains at
| east  oner senspaychargetpristies evan aftierdeng temx storage efithoaptbapraviding s general |y

pr esent i@oﬂ‘go@é;punt of between about | and 50,000 ppm Preferred
stabilizing agents include SO2, a sulfite or a substance that contains or
gener at es a sulThe tempaettisarobe indhe formEa gas, hqnidion powvders with thehe st abi | i zi ng

agent may i i . ' 0F . Or it may be
an enzyme.smﬁf {sgér{,’g aggnt%}éen%'?nég%gé? g&rrrgé/&ég hl(;%1?00\1/1 Paglesgt {/%inggtt ngm% %gﬁlgi%g%gl i zi ng agent
i n the ar arkagooylote pajr afeinstroms) tThe compawmd @dvantapeomsly rbntains didbason  of
conpounds tha rovi.de .the desirable . flayor or .sensory characteristics of
Che. ar om. S REmES TS em e ar St on ithon B B e B R e indr BPOIL component s
or subst afbeivethaHout D&IdSOM00 gpiao t he desirable flavor or sensory
characteristics of the aroma or that nask off flavors in the

ar oma- provi di n§refrmdsbiliging peenteinglis 202, asulfiteon gisuhstanes thatneptsisnt (s) or
subst ance i - olye) t-Rat j ol s which
contri but (e°§3g8&e eesa(r}gdéi{igggf'@’ C gnrnggf)ie;ri s?‘#gg‘ﬁ%’f séabg;&%%@ém{y t he
undesi r ablcempusgrystetis oggntathiing ooa salttheredfser if mexbe adingmhs , Alshanst abi | i zi ng
agent can . [N t fficien reduce . eration of or
scavenge saﬁlgﬁ’“g{rng%g%’% P?a&s@%gggﬁﬂiﬁﬁgﬁg%éEna&hg%rﬁﬁigg’)%’evd(gﬁ to reduce
gener at i orcompoment ®aadueagepréveatoxidation of compounds that provide the desirable

flavor or sensory characteristics of the aroma.

The component can also include one or more additional components or
substances that contribute to the desirable flavor or sensory characteristics of the
aroma or that mask off flavors in the aroma-providing component. For example, the
additional component(s) or substance(s) can include thiols or compounds that
generate thiols which centribute to the desirable characteristics of the aroma. When
the undesirable compounds generate or comprise free radicals, the stabilizing agent
can be present in an amount sufficient to reduce generation of or scavenge such free
radicals, or can include an antioxidant to reduce generation of or scavenge free
radicals in the aroma-providing component.

Suitable aroma-providing components for stabilization according to the
invention include chocolate or cocoa aroma, tea aroma, malt, Maillard reaction
products, and most preferably coffee aroma, or any combination thereof. For these,

the stabilizing agent is added in an amount sufficient to react with some or all of the



radicals in the aronma-providi ng conponent. Suitable aroma-providin
conponents for stabilization according to the invention incl udechERcmﬂﬂ e
or cocoa aronm, tea aronma, nalt, Maillard reaction products, and nost

pr ef er abl aroma, or any conbination thereof. F t he
stabili m%ﬁ%g%’%g I's added in an amgunt sufficient to rea i{}%&”{’ sone or
all of the 1 2 SEP 2005 WO 02/ 076237 PCT/ EP02/ 03026 4 carbonyl groups

present i curk@PPaoRspreatmds cahifndyd dsdvclabedsatiothosasorha t6 fdueeror i nhi bit
pyrrol e IQEE or to reduce or inhibit degradation qof thiaols, thus retaining

the desiPBBItEYRPERsE opfo redice o5 phiblt dparadagipn f thials, H&lﬁrqﬁ?gmagfhpeast si x nont hs
of StOfag&m&Uﬂ@ﬂéﬁYSﬁéﬁ%m&ﬁﬁ@dﬁﬁn £ 1&st GefRhul bt sQuRrising a first
conponent of a_ food, beverage, orm ng conponent or a

bever age- f or i hg iexsrpiemalsn rel éPfafO Wﬁ&%@r’o@qﬁbﬂfﬂ abi i zed

aroma- pr%b@“b@@er&é%”?%ﬁ%ﬂﬁg&&@po?éﬁf%ﬁ&b&}%r eﬁﬁﬁlﬁé g’ohéx?%é‘%om provi di ng

corrponent IS assoclated wt | rst COFI’p nent n am)unt sufficient
to rel easwcend campoeent pithe ﬁabhﬁe@mpvldbg@ompmt ofdhe igesntion.y

char act o1 gl 65 A9 ot e 180051 UL s BRELALL Yeq LPuS BhLLgsEAg 0. pr VI di g

conponent avor or sensory'c TeVi'Stic of the
arona foramamdnﬁmﬁiaemtomsdmacbmathgmdmdeagemaﬂerﬂaqummwesul ts, the
stabilize ro ro ed separately fromthe first
conponent qﬁaﬁagnngﬁ’ﬁf%%ﬁg?wwg%@@t ﬁlFﬁ’FBg %ﬁ’fﬂm "F‘ﬁ‘&q ‘iﬁ’B’é’xﬁ 8t qui d for
reconsti tmtain@lﬂaqmelsﬁbléﬂavoﬁmmmtmmmeﬁﬂﬂ: cﬁ'&lﬁbd?ﬁnafbrbﬂeasfﬂxm of a solution,
suspensmn £er sj on O nbi ni ng he liquid with the
f oodst uf f g‘ﬁ‘ ‘g‘?‘ESisfofazg&d ??lﬁﬁ'%’r%%%&qﬁegmqﬁﬁ?aw&ﬁm 8l so can be in the
form.of acdafpenkai isqlatieigse sepliatetl frdri thelfita coMbotiendia costdipensi on, di spersion
or slurry, with the owder. hei nglegﬁé)red fmtl| a later. tine when it is

O

reconstit ut ed 1€ fep ligrid fopFecppstiytieon BHER i on of a | qui d.
The f oodségbimgiiay é?ﬁcwb@ﬁwéfor&%mml& ﬁh%ﬁéfé%'opﬂxﬁy'd st or age.

Jma cs#;én&
Al so, the foo uf f may be frozen to retar he Telease of volatiles from

the ar onkerpsddv f@mbg%ﬁhsbﬁ@ﬁmhmcfmmfow stabiliged arpmpipeovidingase of
vol ati | esenohdht CAGRBIAN B if thd WrmR bR Fowdef %ﬂw&j GORP AR{BlutioRr OVi de it in

the formof "an emul sion, or associate It with carrier. Ina preferred
enmbodi rrerﬁuspmﬁen,simmsmpr ngragreﬂtﬂw povysier being Stplfffd!lh*él adatgnfimg when :

ar oma- pr oyjqi gstg& anﬁ]gv 5 &gﬁﬂgﬁ feEidd PaBEQYI de a controlled
rel ease o¥s Crf(} Ira ifag%vof ensory c gtg)ggtgrflstlcs of the aroma
over a peri od Tbt firelstuifonayde in powder form to facilitate handling and storage.

Also, the foodstuff may be frozen to retard the release of volatiles from the

aroma-providing component.

Another way to delay the release of volatiles is to encapsulate the aroma-
providing component, provide it in the form of an emulsion, or associate it with a
carrier. In a preferred embodiment, the stabilizing agent is present in the stabilized
aroma-providing component in an amount effective to provide a controlled release of
the desirable flavor or sensory characteristics of the aroma over a period of between 3
and 25 minutes after reconstitution. While the strength of the aroma initially is not as
great as that released from an unstabilized component, it is sustained for a longer

duration.

DETAILED DESCRIPTION OF THE INVENTION

1 As used herein, the term "aroma-providing component” means a compound or

other component that is added to other food or beverage-forming components to form

a final product for consumption. The aroma providing component may be isolated,



and 25 minutes after reconstitution. Wile the strength of the aroma
initially is not as great as that rel eased from an unstabilizdd?cSiEpbafght ,
it is sustained for a |longer duration. DETAI LED DESCRI PTI ON OF THE
[I-NVENTI ON_As used_herein, the term "aronma-providing co OPE . ans a
conpound 3YO 025V hest conponent that is;added to other fogp orﬂbmﬂ?

bever age-form ng conponents to form a final product for consunption. The

ar oma_ pr oVdoflkdnttae® ve Separted TRyn Hiier f56d @ttRteragk farmicotdibne bt/ 1676237
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PCT/ EPO2/ 03026 concentrated, or separated from ot her food .or beverage
forning cdrppbmatiesd isiepdad bagk affer gharstabilizingdrcatment. Jhg @tpmpRIRVidinger t he

stabi | 1 21 N@niobfih W cagkbfe pRIVATRL Rlofl il EORRRNGn 4 okl BEN Capabl e of
provi ding a e desirable aroma when a food or beverage product is

prepar ed. BEygrgarpduct is premerehr bypichllyrromapondmzsomponents ofithevent i on i ncl ude
an aroma SHeR 8% ek %ear%%%h a§ Qn?‘fé%loa?ﬁrﬂaﬂr X ;@/ﬁogg%_a?&‘fa?@ocog%ﬁlt, téfaea aroma, or

Mai | | ard reaction products thereof, Di natron ther éo As used
her ei n, t eomhaonMasglaut maption prdnets thereof, o anytdombingfionthereofoonent or  product

in final formafter,.pre tion. of s til purc suners.
General ly, st o?gdlgeq]ipeﬁgé‘g%ée?tin%nﬁ?rﬁ%e %’gg%#ﬂ%lfe{egtlgq%%&%%f%en?rgnt hs, typically
at | east gireduchdriinBbfof afta prdpangomef same uytiidirchdAs byseskulietsei n the term
"significant rtion" js defined gs an amount of a desirable.aroma, flavor
or ot her &Qﬁ’ﬁ%g‘ly’é‘fj’t‘?ﬂ? “&‘P?é?‘ﬁc?f‘éﬁ? g‘g?rcf’é}tahlgi‘“ g'gr’n“‘ﬁ‘@“s@ﬁ@g@" Breast58 cei ved by
one Who CGRsiRRmdas foa@ek &e yeaver age product to which an aroma- providing

i ngredient according to the inventjon has been added or incorporated. As

used herein, "dsusekhersmnihgterms significant portigniis defined g8 pmapewt o8y or and ar oma

conpounds deliadbletréind) MRGRY: ofhBr GrphdoRPtio LlRskeckistictHAtadBe edddlorcof f ee or
coffee extracts. Thus, the inventjon provides a nethod to stabilize coffee

aroma by GEHEBEE bypRaViRonsusRes eed esibeyaragerodyrt tp hify 2BGEM% descri bed
herein so ﬁévi&ﬁgfn%?@dfé‘ﬁf Roing {6 e hﬂféﬂﬁﬁﬂﬁi& be ag&edlﬁﬁlﬁzpﬂvforété@ coffee aronma

over time.” Thesé stabilizing agents can al so e utilizZzed to delay or

control the relAsased hetein,feofiae @pamaitis dafinediio bgdhearolagiée flayopandpsoradl  f or
consunpt %mp’éﬂy&dts WReSe Hf‘efsén‘? &t c%f?%@ gfoﬁﬁéts ?Jgﬂ Q@rog{g lcfét?%%tr NGfred &BHUL 1N the

per cepti on, he consuner, o nmore desir everage, e.g., one that
mai nt ai ns Fhuprtbsiaventian plovissha methad tostabilinemoifsrdrdrhabiosontagbwith lee entire tine

that the b | Sl ' initial
preparati OOE%Q?%é %?aver a%@?gﬁ?%g?%}eﬁl&n%sqt ehétéz)trr%%?’glgsi rable flavor or
sensory chizgmdstenios lascef'the efffee atama over time. These stabilizing agents can also

be utilized to delay or contrel the release of the aroma after the beverage is prepared

for consumption. All these effects whether alone or together result in the perception,
by the consumer, of a more desirable beverage, e.g., one that maintains a preserved
fresh, roasty aroma and flavor over the entire time that the beverage is being
consumed rather than just upon initial preparation of the beverage.

As used herein, the term "desirable flavor or sensory characteristics” refer to

~ the flavor, aroma, or other erganoleptic properties of a food or beverage product that
is reminiscent of a freshly prepared product for consumption.

As used herein, the term "undesirable compounds" refer to the volatile
compounds in of a aroma-providing component that promote the degradation of the
useful volatile compounds that contribute to desirable flavor or sensory
characteristics.

The association of a stabilizing agent with an aroma-providing component
results in a stabilized aroma-providing component that has number of advantages.

First of all, deleterious compounds that are normally present with the aroma-providing
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aayY toocPﬁﬁﬁﬂ ﬁ%&'ﬁ%ygenaﬂéé 8@3@?@} otfét oxidiZing %oﬁ]lpouﬁéagﬂ‘ieh

the quality e resu ng pro s to be no y nore roasty/sul fury
and | ess pradertbd/agente eanplso clrdvage disulfisls beyd fouromots tevels pEthipdstbbtarover ti ne.

Wil e the ' -9&%{ - A ’ - | di ng
conponent ﬂ{{gr%%h'usi&rsv&? ﬁ%{eh(r%g f"ggﬁg@s %‘?ﬂoe n etga%{lg{t’g gmﬁtoggtﬁ%rﬂilg 3%6%}‘% i on of all
t ypes of quality of the resulting products to be not only more roasty/sutfury and less

woody/green/groundsy/processey but also more stable over time.

! , . While the most preferred aroma is coffee aroma, the aroma-providing

o component in this invention is intended to be a generic definition of all types of

aromas, including those aromas in agqueous or water, oil, emulsion, forms, as well as
those which are encapsulated, and the like. Specific mention can be made of
chocolate or cocoa aroma, tea aroma, malt, Maillard reaction flavor, or other aromas
that are derived from or recovered after roasting or cooking of a raw material,
foodstuff or other compounds.

The principles of the invention are now illustrated for the preferred
embodiments where coffee aroma is disclosed as the most preferred aroma-providing
component. Coffee aroma is used for a flavoring agent for various foods or beverages
and particularly in soluble coffee, coffee concentrate and ready to drink coffee
beverages to enhance the flavor, taste, and other sensory characteristics of these

beverages.



aromas, including those aromas in aqueous or water, oil, enulsion fgtgs
as well as those which are encapsul ated, and the |ike. Specific hIZn nZ[m5
can be made of chocolate or cocoa aronm, tea arona, nmalt, Miillard
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roasting ng of a raw materi al foodstuff or ot conmpounds. The
principles of the invention are now iTI ustrated for the preferred
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aroma- provi ding conponent. Coffee aroma is used for a flavoring agent for
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taste, and other sensory characteristi [hese Deverages. 1 2 SEP 2005
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pr ocessi ngtheprogkssing Lighids. pBitragtionyeehniquessinéindg, butrarondtdimitedtdaods are used to

generate apd.recover the he col | lop. of g fromthe grinding,
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liquid/liquid extract] CO2 .extraction, oil extraction,
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pr ocessi Ngudet giuhid ihvenAbr. aTHesd 42ni AR usdialiRic th edasbifatioh.nere are a nunber
of different stagbilizipg a ent% %B?,gt cagn be wused.in this invention. These
agents can be é‘Gaa?Flﬁpfé‘gS t cap, be epptisdg thegtomanproy1ding compapent fyant  can be
applied togiffeRnmamuliplOuinds.Ng conponent at different and multiple tines.
These agents generally include any conmpounds that include one or nore atons

that have at | cEh§se apstts geerally inglpdsiappepmenonndsthaidncludgone of mere 8ioEISt hat  have
this prope [+ I ed if
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desired. The properties o se atons afe commo | ahd known.
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Spoci 1 cal P SEOBRENS BfnalislBuilul, Bribies GRINR alls (FILERIEE 000 s
saf e ( GRAS}ioxidé (SQp),1vylfitegcand comporndsithatPeperats otlcantain thdolp amires.ionm sul fi t es,
sodi UM ang B8LA52 SR lorl obioun niGEL 45195 BALARS iihabh Ul 11 ¢ es.
as safe (GRAS) sulfiting agent, such as SO,, sodium and potassium sulfites, sodium
and potassium metabisuifites, or sodium or potassium bisulfites. Sulfur containing
amino acids, such as cysteine, homocysteine and their salts, whether used alone or in
peptides or proteins, are also advantageous, as is glutathione. Materials that contain
or generate sulfites or thiols, such as yeasts or yeast extracts, can also be used.
Nucleophiles such as sulfite and cysteine react reversibly and selectively with
carbonyls. In addition, sulfites and cysteine are a good antioxidants and free-radical
scavengers. They also react with disulfides to generate free thiols. Such thiols can
also impart desirable roasty coffee notes to the aroma or can be used to mask coffee
negative notes such as woody, processey or groundsy notes and even stale or oxidized
notes of stored products. Due to these endogenous antioxidant activities, the
degradation of thiols and pyrroles are reduced or inhibited. As thiols provide a
desirable roasty, nutty note to the aroma, the retention of thiols in the aroma is
beneficial.
Generally, depending upon the type of stabilizing agent, it is associated with

the flavoring component so that the compound is present in an amount of about 1ppm
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flavoring conpo preferred agent 1S Ite. Depending
on the coehtrati on of the flavoring conponent, it is used at a | evel of

about 500 ppm 1,000 hen f ar.g tillate is . isolated
from 100 bf and daprReoRaRFs i s Sriilie®s 8 HPER i otz B8R when 10
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("R&G') c Thera of. stabili zing nt to flayor co nds (based
on pure oré)éﬁg @Pﬁ‘é"é‘?u?'é °hf)’?1p“ ?’gggtFaP)a g’ rTg"‘fange of
-about 0. 1311-11’6858)?6@/}5113973 M 'Eeqiuedd and &b prloceliude lhﬂ)lveu%@uﬁbhn'ghﬁ aroma
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anal yti caliRergasshelve fheoughadistillatg sampls atambjept tempe qWIBEH&s conpl et ed

using a Q@ﬁum%praﬂén&% %@dﬁircfeﬁ@y A8KEGRd ﬁ%&tﬁé%&mﬁtﬁl&&% ardapérap
aut o- sanpl er device, and a HP 6890 GO/ HP 597 ge and trap
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efficiently tiransferred fromthe aqueous ase the vapor ase. The
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api a1y he e R e ol e anal yi es

onto a desorb the volatile analytes onto a gas chromatographlc The gas chromatographic

L€

column is heated to elute the components, which are detected with a HP 5973 mass
spectrometer. The arorna compounds is measured as ppm equivalent of
methylbutyrate,

The addition of the stabilizing agent has been found to extend the shelf life of
coffee aroma so as to allow the aroma, after storage for extended periods of time, to
retain a flavor which is reminiscent of freshly brewed coffee in various coffee
beverages that are reconstituted after storage of the aroma. Without being bound by
theory, it is believed that several mechanisms are occurring to achieve the stability
and increased storage life of the fresh flavor, with one or a combination of these
mechanisms occurting simultaneously to achieve the improvements:

the stabilizing agent reacts with carbonyl groups contained in
compounds such as aldehydes or ketones to form adducts which do not
react with the other coffee aroma compounds to decrease the overall

flavor characteristics;



cryogeni ¢ focusing nodule. The cryogenic focusing nodule is rapidly heated -
to desorb the volatile analytes onto a gas chronat ographi c. The1g£SSEP 2005
chromat ographic colum is heated to elute the conponents, which are
detected with a HP 5973 nmass spectroneter. The aroma c | S nmeasured
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has been found to extend the shelf |ife of coffee aroma so as to allow the
aroma, after storagse k@kiligng sirdededagds dalfidk bbidi®o prlofotell@feli N @ flavor
which is rem niscent of freshly brewed coffee in various coffee beverages
that are reconstdesiatieifregrthiols; @t or age of the aroma. W thout being bound by
theory, it is belieyed.it:hiah %}{%&Ias%gyf%&§%e@’aam%£{i ng to achieve the
d sto life of the f

stability and increase rage [ resh flavor, with one or a
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in conpounds such a5 al dehydes or ketones to form adducts which do not
react with the ot hethe stabilizing ageotrstsce ap euthrdsidand tafpreventifses t he overal |  fl avor

characteristics;, 1, 2 2005 WO 02/ 07 7 PCT/ EPO2/,0302 9 the
stabilizing agéal"ﬁcalélag ‘5‘5 reog“%?géu‘f(’??‘{(?g"%gﬁ:b sd%{oﬁartg%g%%?ﬁvgﬂlel s of desirable

free thiols; othadeeeristiahof ticziongs dwgenbdxidation; @s an oxygen scavenger to
prevent deterioration of the flavor characteristigcs of the coffee arom
due to oxidation; BPSCCERLCEERMSARYXIGRY 8¢ preseReduoland e i - oxi dant to
prevent free ppaflileadgiadatich Slehme, @i di zi ng conpounds from deteriorating the
flavor characteristics ,ﬁf. the aroma due to] ox(%ﬂ%l‘?%'i 38; ar these endogenous
anti oxi dant acti vi t PeSafranesesat regHcgs orgrgirolyyn YAt i on over tinme;

or the stabili giiptle®AaOA, of EshdEREtic re&ctibad; 6F.S undesi rabl e br owni ng,

pol ymeri zation, or condensation reactions; or. The stabilizing agent binds
carbonyl's during st Brestpbilizingagens binds earponyls dyring gpragptdeashy e rel eased upon
reconstitutl Ons'dn[kt&aﬁ%\f‘%ﬁg%rerlel@as@&lgbc;dr@ébnsﬁtbﬁorﬁﬁﬁ%c&ﬁgepf al dehydes, such

as acet al dehyde, causes
In addition, the presence of aldehydes, such as acetaldehyde, causes the

flavors to degrade. The stabilizing agent reacts with the aldehyde to form aldehyde
derivatives that do not negatively impact the stability of the coffee aroma-providing
component. For this reason, C-nucleophiles, such as 1,3-dicarbonyl compounds and
various thiazolium salts are particularly useful stabilizing agents. For example,
thiamin (Vitamin B1) is known to react with aldehydes to form aldehyde derivatives
component that do not deleteriously affect the coffee-aroma providing component.

In conventional non-treated or non-stabilized coffee aroma, the amounts of
methanethiol and pyrrole typically degrade or diminish to almost undetectable levels
over the course of several months when the components are stored at room
temperature. Even if the stabilizer is added to the final product that contains a non-
stabilized aroma providing component, these volatiles are substantially degraded
because the stabilizer is added to the whole food matrix and is integrated therewith so
that less of it is available to interact with the aroma-providing component. In contrast,
the treated or stabilized aroma-providing components of the invention are
characterized by a significantly reduced degradation profile compared to the
conventional components. The methane thiol and pyrrole levels remain at more than
30% of the initial levels after storage at ambient temperature over a period of at least

6 months.
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Also, a comparison of these compounds after 6 months storage of the

stabilized aroma-providing component was found to be as shown in Table I:

Table I — Headspace Aroma Concentrations in Coffee Aroma Distillate

Storage Conirol Frozen Suliite
time (months) (stored at 20C) (stored at -40C) (stored at 20C)
0 0.63 0.63 0.60
Pyrrole 2 0.00 0.53 0.65
6 0.00 0.34 0.59
0 5.94 5.94 3.33
Aldehydes 2 6.40 5.65 3.73
6 5.33 5.19 3.54
0 0.83 0.83 0.46
Diketones 2 0.94 0.82 0.49
6 0.80 0.81 0.46
Methanethiol 0 1.73 1.73 1.81
6 0.00 1.35 1.93




increased and the anmount of pyrrole conpounds renained the same over that
period. As the thiols provide a desirable roasty note to the arlodeSER 2805
presence of a greater anmpunt of these conpounds inparted a nore roasty
note to the aroma. The nmintenance of the pyrroles als '% a nutty
note to tREBIPERY. Finally, undesirable flavors were réﬁﬁ@%%b %g to the

| ower anmounts of al dehydes and di ketones. Al so, a conparison of these

conmpounds  af t erabie MRRSWSthE 1A Mradd Wfeciif ARiprdféesl DaRmPsupiteVi di ng
conponent was found to be as shown in Table I Table | - Headspace Arona

Concent r atsfagiiger on ceffes digtillagedyecompaxing daga takenah 2 myathegpd 1 Hmopthy Sulfite
time (nmontpgllstored at 20C) (stored at -40C(stored at 20C) 00.630.630. 60
Pyrrol e20. 000. 530. 65 60. 000. 340. 59 05.945. 943. 33 Al dehydes26. 405. 653. 73
65. 335. 193. 54 00. 830. 830. 46 Di ket ones20. 940. 820. 49 60. 800. 810. 46

Met hanet hi ol 01. 7: ( : 76237
PCT/ EPO2/ 03026T%bziélLra%73§gpe |aﬁgé%%’bé%%aéggﬁ%ﬁ? ?%ﬁﬁiéﬁs‘g‘ﬁﬂct of the

preferred sodiumsulfite stabilizer on coffee distillate by conparing data

D2t ha And 19 ot he ~f o ot .orano Tabhl a1 1 Llaad
t aken at _. muTTC :I\J ullu?lo-_rLagllule%J (t .;i% i o Ul uprb.zen‘rbu.u L Sulfrtélkzuu- pace Ar Orra
Concentrafions in (Cgf Eeer AP Jirsd a bdct ¢ (Shiod AURC) | (stored at 20¢
Pyrrole 2 0.05 0.44 0.40
12 0.00 0.21 0.39
Aldehydes 2 7.49 7.92 1.58
12 7.0 7.4 1.19
Diketones 2 0.93 1.08 0.44
12 0.96 0.98 0.34
Methanethiol 2 0.47 1.49 1.93
12 0.15 1.28 1.90

Note — Units are ppm methylbutyrate equivalent per 1g roast and ground coffee
except in ppb methylbutyrate equivalent per 0.5 g roast and ground coffee for
methanethiol.

The results show that the frozen aroma lost only half as much pyrrole as did
the control, but the stabilized aroma maintained pyrrole levels. Finally, the frozen
aroma lost only 15% in methanethiol compared to a loss of about 67% for the control,
while the stabilize aroma showed no change.

Thﬁs, the stabilized aroma-providing components of the invention are
characterized as having the following contents of volatile compounds:

Pyrroles: essentially all retained after 1 month: at least about 60 to 90 % retained
after 3 months and at least 30 to 50 % of original retained after 1 year storage, or
Thiols: at least as much as or more that original amount afier 1 month; greater that 60
to 90 % after 3 months with more than 40 to 50% of original retained after 1 year
storage, or

Aldehydes and ketones: removed or bound by at least about 30% and up to as much
as 50 to 90% from the original amount at all relevant measurement time periods.

Instead of sulfites, other compounds that contain or release thiols, amines or
amino acids can be utilized, As noted herein, cysteine and glutathione are useful
stabilizing agents although they are not as effective for longer storage times. These

amino acids can be used added in the form of peptides or proteins that contain them.
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Thus, transketolases and pyruvate decarboxylases may also decrease the
aldehyde concentration in the flavoring components. Instead of pure enzymes,
extracts of yeast may also be utilized and are preferable due to their low cost.

Polymer supported systems may also be used in place of the enzymes and their
required cofactors.

The stabilizing agent may be associated with the aroma-providing flavoring
component by any one of a variety of methods. The aroma or aroma distillate itself
can simply be contacted with the stabilizing agent 5t the amounts stated berein to form
a mixture with the stabilizing agent. When sulfites are used, an appropriate dosage
range would be that which provides about 1 ppm to 50,000 ppm of sulfite per unit
weight of aroma or aroma distillate. Preferably, the ratio of sodium sulfite to aroma
volatile compounds is preferably from about 2:1 to 20:1. Depending upon the specific
stabilizing agent used, these amounts can vary but the optimum amounts can be
readily determined by one of ordinary skill in the art through routine testing.

Alternatively, the stabilizing agent can be associated with or added to the
aroma-providing component as a powder, liquid, or as a gas.

The treated or stabilized aroma-providing component may be retained in a
variety of forms. Preferably, the stabilized component is retained in a pure form and

is stored separately from the food product to which it will later be added. A preferred
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beverage or food or beverage forming component to which it is to be added when that
component is to be prepared for consumption. When the specific gravities or other
properties are sufficiently distinct, countercurrent flow processing can be used,
followed by recovery of stabilized aroma-providing component.

Another desirable application of different forms of the components can be
utilized when the aroma-providing component is a liquid or gas and the stabilizing
agent is a solid. The stabilizing agent can be incorporated onto a porous support, such
as a membrane or filter, and the aroma-providing component can be directed to pass
adjacent to, around, or even through the membrane or filter. This enables the
stabilizing agent to react with, scavenge or bind to the undesirable compounds in the
aroma-providing agent. Typical materials for such membranes and filters include
paper or permeable plastics or films into or upon which the stabilizing agent is
incorporated, coated or otherwise associated. It is also possible to configure solid
stabilizing agents in the form of porous materials through or around which the
gaseous or liquid aroma-providing component will pass to achieve the desired

adducting or scavenging results.
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from the conventionally expected aroma but which is generally perceived as being
superior to the conventional aroma. Stabilized coffee aroma, for example, provides
more intense, more roasty notes than conventional coffee. Again, this superior aroma
is maintained for a period of at least six months to one year when stored at room
temperature.

For maintaining these enhanced or superior aroma characteristics for even
longer times, storage at temperatures below ambient can be used. Temperatures as
low as 10°C, or even 0°C or lower can be used for this purpose. Generally, storage
stability for more than one year at room temperature is sufficient for many aroma-
providing components so that lower temperature storage is not necessary. The person
of ordinary skill in the art can determine by routine testing the optimum storage
temperature for retaining the effective aroma characteristics for the desired time
periods depending upon the specific aroma-providing component, stabilizing agent,

and required aroma properties after storage.
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characteri'stics for even |longer tines, storage at tenperatures bel ow
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an unstabilized aroma-providing product. This contributes to the final perception that

the food or beverage product has improved sensory characteristics and an improved
quality to stand for a sustained time, thus providing the consumer with a more
appealing food or beverage product for a significantly longer time during
consumption. Depending upon the specific type of food or beverage product, as well
as the specific type of stabilizing agent and stabilizing treatment time, the release of
the desirable sensory characteristics of the aroma can be sustained over a period of
from about 3 to 25 minutes. Obviously, larger quantities of the food or beverage
product, such as a soup or entire meal, would prefer to have the longer release time
for the aroma, whereas for small quantities, such as espresso coffee, it would be
appropriate to utilize the shorter aroma retention time because of the shorter time it
would take to consume such products.

The time of treatment of the aroma-providing component and the stabilizing
agent is also a consideration. Also, the relative amounts of stabilizing agent and

aroma-providing component play a factor in this. Of course, the more stabilizing
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relatively immediate consumption, it may not be as desirable for home use as the

dispensation of a gas into a liquid is not trivial. For this reason, it is preferable for the
aroma-providing component to be in liquid or solid form. When the final product is a
liquid that is prepared by the addition of water, milk or other fluids, it is most
desirable for the stabilized aroma-providing component to be in the form of a solid or
liquid that renders it readily soluble in or mixable with the fluid that is used to prepare
the product.

The provision of the stabilized aroma-providing component as a powder can
be achieved in a number of ways. When the stabilized aroma-providing component is
a liquid, it can readily be converted into a solid by conventional drying techniques
such as spray drying or freeze drying using any carriers. In this regard, it is highly
desirable to conduct the spray drying or freeze drying operation on a solution of
stabilized aroma-providing component as soon as possible after treatment by the
stabilizing agent so that as much of the aroma in the aroma-providing component can

be retained. If desired, the particle size of the spray-dried or freeze-dried powder can
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drying or spray-drying can be used for this purpose, and the drying step is conducted
as soon as practical after reconstitution of the product. One way to do this would be
to add the product forming component and stabilized aroma-providing components
into a liquid in a venturi or other device that provides acceleration or mixing of the
components with the fluid. Thereafter, the liquid product is spray-dried or freeze-
dried to a dry powder. Again, the particle size can be controlled to the desired range
or subsequent milling, grinding, pulverizing or other particle size reduction techniques
can be applied. The final product can be stored at room temperature for at least six
months or even longer at lower temperatures until the time when the product is to be
reconstituted. At that time, the aroma is released with essentially the same properties
as if the product was freshly prepared, thus providing an appealing product for
consumption.

Although not wishing to be bound by theory, it is believed that the
stabilization effect in the final aromatized product is effective because the drying step

is conducted rapidly after mixing the stabilized aroma-providing product with the



aroma- provi ding conponent to be in liquid or solid form Wen tqe fééﬁ“ﬂﬁ5
product is a liquid that is prepared by the addition of water, nd | 02
other fluids, it is nost desirable for the stabilized arona-providing
conmponent _{ 0 L.n the formof a solid or liquid that Lt readily
sol ubl e ixkgpgﬁPkgble with the fluidgthat is used to prggggghﬁgké product .
The provision of the stabilized arona-providi ng conponent as a powder can
be achi eveghdidn baveRatRiTernifg commyhent Wi Hquid ats abloi teipétamre)pRafeRdbly | di Ng
conponent is a liquid, it can readily be converted into a solid b

d
Convent i ofalt"Gr e thesiabized aomeQRRORiBg coponsat &t §ixad Vol tiefeed® dr yi ng usi ng
any Car ! | gl erock BodihScd AL and bhohtolBoN igfEShE QbR h@agaduct The spray

dryi ng or e yl ng ‘operation on olution o stapiTi zed
ar oma- pr ovélehisertasgbagrome is released o 4a neicd plnye, this pracessdakes betweepshandpy t he

roma- pr oveiiseds _ pasgakes bef M
component 2 RHUE o SapbR 1ty UG sitect I O il 1R AR, P 011 €1 10

spr ay- dr i geefaably witbmendmiivate pudwiere poderalily MitBiR ®B05e 0108076237

PCT/ EPO2/ Q302 17 vari ed ri,ndi ng .or lverization. .Wth the size
that 1o mepmub.offac BiEE ol REN Groflin i ARl BPmistid sl |16 20
m nut e and Iféaings whdnythe\prlothidt islrbecatlitaied. OTIES procék issprefofbdignadtadidso the fluid
used to formthe consumabl e product. A nunber.  of different specific

bever age- H5UF RS gepsfpr e stabilized penma-providing £gpesht ‘H’édh% th the

st abi | i zegoarop BBveRige CbSpiEng ONMPONENt s of the present invention. One

product is a coffee concent,rat%_ in |iquid form For exanpl t he

e

stabilized ar oNBRepPEPRES Hyhisdi e‘ltnls@hwcﬁﬁaladﬂé“am?@etsﬁ@‘hé%cent rate prior

t 0 st or agaroifa-reidiag colpoiRe: FovieF @bahtélyUfink the sO1R1 fobdr shfve@%@par ation of .the

beverage. @Dependi ng upon the concentration of coffee in_the concentrate,

it may befming compepenty as the aroma characierirtisnare sptaned unt a ligeid o5 BHdof t he

ar oma- pr 0\hAliz0 st BPANE N adddd YoSorffPth 858 of Bevifipe 2 ohih GhELbALE SShSEPar at e

stabilization ofa the aroma-provi di ng conponent. Aﬁot er product is

r eady- t 0- @PWerk obperedcn guxture-ce be madews repnoirmpprabye of lager, doapisdent i s

typical Iy gﬁeﬁﬁhghﬁ&f’mé)mta{de& ‘nggfléohls thof. THS e\? m%:rg iPfsRfyct s that
stabitize I'n t

i ncl ude t d arona- provi conmponerit W a tood or beverage,
it is advdrpagiecs suthmssoldros hotmeswepirinlisiGes NESQUiKecocoamfaomdmidls, i. e., 0

| 01C, si i 'iifiﬁlg - he . . LT .val ati les. | nstead
of conbi n?ﬁ‘gdeg%gg?g?e y %P{eg)dp %ov@gfsguﬁ) {r;gfe:gﬁgsaw ?’h%ﬁlg\&gb@g’e&gf this
i nvent i oncowsef all types efonsiat ot wwady-toklbrink colfleeqrodistse Pagetedheminga wit h t he

stabiliz egigxaflrﬁg% extension of the time that desirable aroma characteristics are provided can

be obtained by treating the aroma-providing component with the stabilizing
component separately before combining the stabilized aroma-providing component
with the food or beverage forming component. Of course, separate storage of these
components provides even longer retention of the desirable aroma characteristics
during storage, particularly when the stabilized aroma-providing component is stored
at low (i.e., below freezing) temperatures The resulting food or beverage product,
after reconstitution, is perceived to have a fresher, more desirable aroma both after the
product is reconstituted as well as over the entire consumption period of, e.g., 5 to 15
minutes.

Many of the stabilizing agents disclosed herein also are effective free-radical
scavengers, so that a sufficient amount of the stabilizing agent is added to also
scavenge free radicals. It is also possible to assist the stabilizing agent by including a
known antioxidant for this purpose. Preferred antioxidants include vitamin C and

other ascorbates, tocopherols, and the like, and these are provided in an amount



provi di ng conponent and thereafter quickly process the resulti nIg pr.oduct .
Freeze- drying or spray-drying can be used for this purpose, an ZtSEPcﬂﬂpﬁ'ng
step is conducted as soon as practical after reconstitution of the
product . 0 do this would be to add the produc ! conponent
and st abi W@%‘%ﬁzm- providing conpopents into a liqui gciﬁma%\gl‘%ﬂt uri or

ot her device that provides acceleration or mxing of the conponents with
the fl ui d.effebigveaatddace or gieveht sxidatioR 6QdHHbunds tiep proyidd thealdsifiblel 1 eeze- dried
to a dry p%der.sé%ai%,arthe par%icle size can be controlled to the desired
range or LAYBSUSEHRALY FRAcieHFcs gF MRATORY; pul verizing or other particle size
reduction techm %&Eereﬁx%ﬂdiﬁﬁn@ﬂ@'siaﬁﬁzingbgénf&dﬂ% cBIBRLE Witk adbitee stored at
roomtenperature for at least six nonths or, even |onger at |ower

t enper at uradditiyeprior to heing pypacigid with fhe appmdpreyiding compensnt. A WEI§IMEEUt ed. At
that tine, , 4 hERS i el : rties as
if the proﬁ%r%g%&e%ﬁ% preggorr\gh% t ug' gf?%gllbg%ﬁgg&gﬁﬁg%gggf% pr oduct
for consursetindfunceion hoaglarierdor the stibiliging agebie The additibycanbe arasolidt | s

bel i eved chit Lhe st@gi Iﬂezaasto'v?% efhf ec! in the final ?r c]natt'(lgzed product is
ef fecti ve BedRUSEL AR AVISHGOSTES "N % 8&?&&3@6@8"‘?%@(‘8 y atter mxing the
st abi | i zedriglycerides) an emdisivg, githexiwater-indotllor bidén-latdr, SHRvaGY gkl 02/ 076237

PCT/ EPO2/ 0302 8 food. or beverage, form ng conponent in.a |jguid state at
ow t emper APaREE upaFiRD Py R EoRnt A ab TR 05 nts PSR! v i ng
conponent and teFiaxemsh ave tatedhir® ahd pelypitenocll e ddidgral flavoring ggenoarp ofpiuatly and t he
reconstitutjion liquid, the stabjlizing agent.is released.as the aroma is
el eased. TAUZREHP SEY S5l mopRts 80 fonaiderpd RmicHRsOMBRRRR AN, 25 i nut s o
conpl et e. viHerdah CarBshydREesPHRE 8SSuphSing HRARGIEKER, M blddd ih Wenifitaaty €S,

preferably within one m nute an rmre({)referably within 5 to 30 seconds

after red®s prgunts Thy antiguidatsmentioned ghavegre also ptablesandidates dorg i n t he

product f Qfse sdagfteEfoRthe stibliBinglagtdt GRYRRRIISAG RN AP didgTomBGRABT i T Ut ed.
This process is_preferred since it avoids the use of separate drying steps

for the stisistabiiger carnoresmayialie Ry incorppraicd it a matix ofoil, Vg itheseyer age

conponent .5, NB&E G RRATR Un bRulsioh SentH3NhtBAin dther edibRAbaiplEHSary to retain the
stabilized _aroma-providing conponent powder separately fromthe solid food

or bever agechniqgesthafgr ¥ lipoyvn i thetafemay bevfiozenas afoghor dbsdde are ret ai ned

until a liqui -1 h as water or mlk is added to formthe food or
bever age. Pﬁg"%%n‘?’t“%h%‘l’yégétr"%g of the powder or powder m xture can be nade

at roomtenperature or lower, if desired,
EXAMPLES

The following examples are presented to illustrate the most preferred

embodiments of the invention.

Example 1
A roast and ground (“R&G”) coffee is extracted with water to form coffee

extract. The extract is passed through a steam stripping column where the volatile
flavor/aroma components are stripped out, condensed and collected as aroma
distillate, with about 80g aroma distillate collected per 100g of R&G coffee.

The stripped extract is then concentrated to a solids level of about 55% to
provide a coffee base concentrate. A small amount of sodium hydroxide is added to
this coffee base concentrate at 0.1% by weight of coffee solids to minimize the acidity
development during storage. This final coffee base concentrate is stored separately

from the aroma distillate until being used to formulate a beverage.



dependi ng upon the intended tine of consunption. This type of ar?asgg Bé(
is useful for products such as cold or hot powder drinks (i. e., S@ ,

cocoas, flavored mlk powders, or fruit drink m xes); puddings; soup
m xes; sauce _or gravy m xes; and, of course, all types of instant or
ready-to-ﬁﬂ“ﬁ’l?%&%ffee products. As npted herein, a si g'FﬁIf/?Pcoé(mm%xtensi on
of the tinme that desirable aroma characteristics are provided can be

obt ai ned by ”R%{abillﬂi:%f&gerﬁ@%iu% Sitind (UG SOYPERANT gﬁfﬁ&i&ﬂ‘ﬁﬂﬁt&ﬁpi l'i zing
y pberore comni

conponent separ ate pbi ni ng the stabilized aroma-providing
conponent Povier forims addsd do HR00safdhedjstilipisr Ahisprovidas erdesage of§08qpar se, separate
storage o Fétg}’ i ven | onger retention of the

desi r abl ef(%rtrogsﬁg%%ﬂar c%%emravlgs |O([':[J;S&\[i u(rgﬁlrflige'storage, particul arly when the
stabilized ar ofire sodiom shifitg powdap dsveixed with tteciistitiate atithl soffic{ent agitatidre| ow

freezing) tenperatur Jhe.resulting. d or.beverage. product, after
reconst it “6’1’1,%3?1? Sb@i%’ t?/%ghhaﬁ @%‘"‘;Oﬁ}eerg‘wgﬁg Sﬂ@ﬁgn Egéqr?déﬂlae aroma both
af t er t he seajed@ditginer withione oxygtn hesigacathat\pedvienta heGir@na frbwd pemidatisg consunpti on
eriod of, e.g.,. 5 to 15 ninutes. ny of the st.abilizing agents discl osed
Per e n ol ouin et Reuy SheesPvR ainp i oA et o) JFeratiBe the gFamiay "o outt | i ont
amount of the Bhld drdihd GisiABfsdndithe RUIEBhsE QortbSfate &6 si6RIdGEpatAtélg r adi cal s.
It is also possible to assist the stabilizj ngmagent by .including a known

anti oxi da@tropm temneraturg fersgeeod pf @merths dn grder Bxarerant abvaraRedE vitanin C and
ot her asceghgh 1HRCOROER] SoncaftGtelif@ed i@ d vRRInd RERE dRlifatPhRVi ded in an
amount 1 2 SEP 2005 WO 02/ 076237 PCT/ EP02/ 03026 19 effective to reduce or
prevent okpietsréradded tedhpmintes. Unen copsumption, thaeesuléing bevsrage istfpundor  or
Sensory CRALIES Abvor iat § rSintsdént %fﬁé@-cﬂff&. qag&d}ﬁan, ST BE byent D€

stabilizing agent can be conbined wth another additive prior to being

associ at edessawveddy({gnenndsyipracyssey\ihan fresheofigscand dtee ofistofageoff aptgedespite di f f er ent
addi ti vesgzean ke .S purpose. Many of these additives can serve
a second Fh%nc |ow§§éj%&%g?{n?éér for the stabilizing agent. The additive can
be in a solid or liquid form and can be a solvent such as water, an oil
such as oi,l ,or other triglycerides, an enulsion, either water-in-oil
or oil-i r@%—z a flavoring agent, a carbohydrate, a protein, or an

ant i oxi dant. FSeshem nidfitednincarpordied trsa penhedbieetiivd thix is phéedao famcth t ea aroma are
cat echi ns.,.an ol ypheno| s, ditional. flayqring agent .are typically

i 1 ped TR aeh dontatsn fhe apio s b Or et AH5R0 Rt HisBhen:

addi t i vesthat Wobtaitad acardi)ty Bixanhpls,1 afdithh catainerdaseatdd Thebddagext rin, are

added in significantl
! glll te Ipe;meates ﬂXough the film and into the distillate at an amount of about 0.1%.

This oceurs during storage of the distillate in the sealed container at room temperature
- for a period of 6 months. Coffee solids are stored at room temperature separately
from the distillate but for the same time period. The coffee solids are then mixed with
the distillate and hot water is added to the mixture to form a beverage. Upon
consumption, the resulting beverage is found to have a flavor that is reminiscent of

fresh coffee, again despite the relatively long storage time.

Example 3
Sodium sulfite is incorporated in a pouch made of paper tea bag and is placed

in the storage container of Example 1. The container is then filled with a liquid
distillate stream that is obtained according to Example 1 and the container is sealed.
The sodium sulfite gradually infuses into the distillate during storage of the container
at room temperature for a period of 6 months. Coffee solids are stored at room

temperature separately from the distillate but for the same time period. The coffee



greater anounts. The antioxidants nentioned above are al so sui gbI&E
candidates for wuse as carriers for the stabilizing agent or t Bo?l05zed
ar onma- provi di ng conponent. The stabilized conponent may al so be
incorporated in a matrix of oil, water, or other sol venhﬁ %g(}/zi ded as an
enul si on, A& ated in other edibje materials by tef Fﬁ'ge Phat are
generally known in the art, nmay be frozen as a frost or dried to powder
form pri orsolids agd theragexed WHANRY Eflillatehad hol wamstingided ntht RSxtae & fokesented to -
illustrate the no referred errbogi rTEnts Othwt hﬁ i nyention.. Exanple 1 A
roast and aE¥UME- (VA_Reoysumpfien. the resuliing beveragg has 4 Havgr that ispesoipiseent ¢ of £ ee
extract. Trgegdofieet 1S passed through a steam stripping colunm where the
volatile flavor/aroma conponents are stripped out, condensed and coll ected
as aroma H¥e@pleld ate, with about 80g aroma distillate collected per 100g of

R&G cof f ee. Th?m%h{rha&)&i?cﬂla tg Jbﬁiﬁeﬁ%&o?dﬁﬁ%d'ai&bgeglé lt(?as@ou%m ids |evel of

about 55% to provide a cof f ee base concentrate. anmount of sodium
hydr oxi de shifuralgédt is bubbldditbropg the distilade Thinmevidesat euivalett %0y wei ght of

o =04yl Tl B . 20 Sy 904E FRTRA BB e,

se concentrate i's se romthe aroma
di stil | at of Briample bet togmusepkritareffarapttiod ef Gmbsthe rGafee stlidd asFfor2d05 WO

02/ 076237 PCT/ EP02/ 03026 st abi,J L.zl nt of .sodiu |fite (Na2SOB)
Vs used: | P OBBRRIR Soary dromt 0 istifle e BN s iepertt H50 o of the

di stil | at eoffdd¥obdgurether] atxed whasihe disiitatexd hppwater(io adddd M@ the ghixtafe t&O2

equi val ent, of sodi um@ul fite. The i 1 xed with the

odiymsul fite powger. is
st 1| ot o 4 PPEREY e fonaimmian: e reruanssis ke U AEB T o the | .
di stil | at gn isGerhhiscdil Of frehWoedg. sol ution is stored in a seal ed container .
wi t hout oxygen headspace that prevents the aroma from perneating out and

that prevents excessive anmount of oxygen from degrading the aroma. Both the
arona di staxhhge® and the coffee base concentrate are stored separately at
roomtenperature for a Eeriod of 6 nonths. In qrder_to prepare_a beverage

for consunpti &8 Sodine sEEfT RAEvdgRS enixed 008 g of fhe disidlateof KedRiF L h the aroma
di St 113t Giangimoiat sl to s adsnd sliftehilp o deIE ligbROmE GRBNAD! | 0N, the
0

resul ting beverage i's found ave a flavor that is rem niscent of fresh

0

cof f ee. * | fs thenimixed wwithdess Fhan |1 % eoiffep solidy byweight and the resulting mixture is
stored in a sealed container at room temperature for a period of 6 months. Separately

stored coffee solids are then mixed with the aroma mixture, and thereafter, hot water
is added to the mixture to form a beverage. Upon consumption, the beverage is found

to have a flavor that is reminiscent of fresh coffee.

Example 6 (Comparative)

Coffee aroma distillate is collected from 2000 g of R&G coffee as in Example
1. The aroma distillate is mixed with coffee base concentrate and the mixture is
stored at room temperature for 6 months. The mixture is then added to hot water to
form a beverage. Upon consumption, the resulting beverage is found to have a poor

flavor resembling stale coffee.

Example 7 (Comparative)

Coffee aroma distillate is collected from a quantity of R&G coffee as in
Example 1. The aroma distillate is stored separately from the R&G coffee solids for 6
months. Thereafter, the distillate is mixed with coffee solids and the mixture is then

added to hot water to form a beverage. Upon consumption, the resulting beverage is



| ess woody/ groundsy/ processey than fresh coffee and free of s Oijﬁﬁgé’ E][s
notes despite the relatively long storage tine. Exanple 2 Sodi u

i.s incorporated in a perneable filmthat is placed to forma Iliner for a
storagec The container is then filled with a I tlllate
stream (%5’%/@?%.& ained according tg Exanple 1 and the (k::on?&l/n{}ar IS

seal ed. The sodium sulfite perneates through the filmand into the

di stil| at goid taRaveraiavor bt i8bPalower duality thahlthSsedoiabié bevdtapésnd st or age of the
distillate in the sealed container_at roomtenperature for a period of 6
mont hs. CdPragles bte ¢ Buthetterdhag Bxample € oom t enperat ure separately fromthe
distillate but for the sanme tinme period. The coffee solids are then m xed
with the distillate and hot water is added to the mxture to forma

bever age. Bygmnle Sconsunption, the resulting beverage is found to have a
flavor that 'STﬁ@&hﬁh%&%ﬁ'e@éxomﬁt'b?ﬁfhr@@ésflqg5chgﬁé ShelfaRidito fHa el atively

| ong storage tine nip Sodium s te is i1ncorporated 1n a pouch made
of paper t%wuba@aaﬁdﬂabe@hée@dwhamdhheﬂ@tﬂimg@m#d tadhe eoffeExanpl e 1. The

cont ai ner istill i s obtained
accordi ng g%ﬁfi‘h’l éﬁnﬁgh% ?ee%@%n a a('riljlaenr(’ ip§°°§;§aﬁiel§e§éa?%%%s%%%am sulfite
gradual | y mﬂﬁusﬁs?tdﬁoﬁdsmmﬂtéa&imtseluﬂhq)bmeﬁ?m ag&nl ot added asont ai ger at
roomtenperature for Li nt ee solids are stored at room
t enper aturfg’ t‘P&'WﬁO'F”H greeh Ut efg’f’gpgﬁlmf Fe’f*}?@%%e‘frf:% period.

The coffe&;oﬁlp&;ﬁﬁl? 2005 WO 02/ 076237 PCT/ EP02/ 03026 21 solids are then
mxed with the distillate and hot water is added to the m xture to form a
beverage. Upon consunption, the resulting beverage has a flavor that is
rem ni scergxample 9f r esh coffee. Exanple 4 An aroma distillate.streamis

obt ai ned accor |ng to Exanple 1, Gaseous _sulfur dioxide is bubbled through
the distillate. wﬁowﬂmm&l@mmw@?ﬁcﬁwws AW t8d8k h t he aroma

di sti |l at qeydthies iELALAH Al Eiddy éﬁ%e'fo?mﬁfa&ﬁ%ﬂ%ﬂ dgpf#gn?%%b éa' ner of

Exanple | at roomtenperature for a perio solids are
stored atstabdwddzclffvpm&ﬂfﬁxsmpmhtoeﬁgndf& omthe distill ate but for the sane
time period. The coffee solids are then mxed with the distillate and hot
water is added to the m xture to forma beverage. Upon consunption, the
resul ti ng Hxempledfle i s found to have a flavor '

R&G coffee 1s extracted with water to form coffee extract. The extract is

passed through a steam stripping column where the volatile flavor/aroma components
are stripped out, condensed and collected as aroma distillate.

The stripped extract 1s then concentrated to a solids level of about 55% to
provide a coffee base concentrate. A small amount of sodium hydroxide is added to
this coffee base concentrate at 0.1% by weight of coffee solids to minimize the acidity
development during storage. This final coffee base concentrate is stored separately
from the aroma distillate until being used to formulate a beverage.

A stabilizing agent of cysteine is used; 1 g in powder form is added to 1000 g
of the distillate. The cysteine powder is mixed with the distillate with sufficient
agitation to dissolve the cysteine into the distillate liquid. The resulting solution is
stored in a sealed container that prevents the aroma from permeating out and oxygen
from entering.

Both the aroma distillate and the coffee base concentrate are stored separately
in separate containers at room temperature for a period of 6 months. In order to
prepare a beverage for consumption, the coffee base concentrate is then mixed with

the aroma distillate and hot water is added to the mixture. Upon consumption, the



that is rem niscent of fresh coffee. Exanple 5 1 g sodium sulfiltz ggﬂ\%h
Is mxed with 1000 g of the distillate of Exanple 1 wth sufficleén d
agitation to dissolve the sulfite into the distillate liquid. The
distillat %voirz?m%;}‘?n mxed with less than 1 % coffee sol irg"?/EWz/o kght and
the resulting mXture is stored in g sealed container at roomtenperature
for a period of 6 nonths. Separately stored coffee solids are then m xed

Wi th the afegulingBevtidieis found té hbleadlaver that hodembadoriit of iiRslochdRe, despiehe m xt ure
to forma t?jevgra e. Upon copsunption, the beverage is found to have a
flavor that®reatvalylonestanse 8- f r esh coffee. Exanple 6 (Conparative) Coffee
aroma distillate is collected from?2000 g of R&G coffee as in Exanple 1.
The aroma distillate is mxed with coffee base concentrate and the m xture
is storedExgmnlabn t enperature for 6 nonths. The mixture is then added to

hot water to fﬁe@a@i]@ﬁ’@oﬁ@ﬁroﬁ%ﬂ%ff!ﬁ é?HP;{:d&rlzn? e‘ga{e@(g}ﬁph}]g%beverage s

found to have a poor avor rese stale co
( Conpar at i sapyul@Sdhdt ere stablerand dasytto hamllesoi that ol lcac beallded trthacaffeant i ty of R&G

coffee as | le 1. T ro istillate i t rately fromthe
Re6 cof f el RV RE d%‘“‘%%%?%é*@@ﬁ%?%%?‘f“ﬁ%’“?ﬁﬁZ’%ie§§*}?’g‘l‘1§t?‘ggﬁ°§’tam xed with
cof f ee sol isdddediasia flaeorimg té aiready © drinkchocatithdetveéragdtotforvas eoffeeo f orm a
beverage. Kpon .consumgtiqgn.. the resulting beverage is 1 2 SEP 2005 WD

02/ 076237 %ﬁ‘?ﬁ%@g%g@%% found to have a flavor that is of a | ower
uality than those for the beverages of Exanples | to 5 but better than

q y g nmp

Exanpl e 6. Exag' e S The stabilized coffee aroma of Exanples 1 to 5 can be
encapsul at rm capsules that are stable and easy to handle so that

they can be addgfarb@a Higl4OiaR is SBthinbtPacBérdMB Yo Ek4iipl16 U THGalbbRyIPEVEr age
preparation process. The_encapsul ated aroma_ can_be added to solids that

are al read¥® reduced) o moved i enzYmes Yeag exiEash Ob@“é‘ﬂﬂgﬁfﬂli‘ggn-f'r!ha%ér ing to a ready
composi t 1 o PP OB el of QP LAR Fhwcha SR LEARHLEE AR, 1 1 oe
m xes, r eawigh tho didtillatk with sufficient agitation to dissolve the sulfite and catechin into the
distillate liquid. The resulting solution is stored in a sealed container without oxygen
headspace that prevents the aroma from permeating out and that prevents excessive
amount of oxygen from degrading the aroma.
Both the aroma distillate and the coffee base concentrate are stored separately
at room temperature for a period of 6 months. In order to prepare a beverage for
consumption, the coffee base concentrate is then mixed with the aroma distillate and
hot water is added to the mixture. Upon consumption, the resulting beverage is found
to bave a flavor that is reminiscent of fresh coffee.
While the preceding Examples were specifically directed to the treatment and
stabilization of coffee aroma, it will be immediately realized by one of ordinary skill
in the art that aroma distillates from other sources as well as other aroma-providing
components that contain aldehydes, pyrroles and other carbonyl-containing
compounds may be treated in essentially the same manner in order to be stabilized as
disclosed herein. Also, the stabilized aroma-providing components can be added to
any one of a wide vartety of food or beverage products whether such products are
~ consumed at room temperature, are cooled or frozen or after heating. Typical

products include coffee powders, ready to drink beverage mixes, candy, cake frosting,



beverages, ice-cream and candy, can be fornulated with appropriate aﬁﬁ,&l;nts
of the stabilized coffee aroma of Exanples | to 5 and 8. Exan’pIZeSEB
coffee is extracted with water to formcoffee extract. The extract is
passed thr. Steam stripping colum where the volati] / ar ona
conponent s‘gag?%?%%?ri pped out, condenged and col |l ected agcg/r%l’n@}%ssti |l ate.
The stripped extract is then concentrated to a solids Ievel of about 55%to
provi de a Gd @@nPASR; WRMERY 6t8érS that'ars TRlitkd AP YPiheFhasistioammAydr oxi de is _
added to this coffee base concentrate at 0.1% by weight of coffee solids
to m ni m ZeEeatingy eictheproguct fumsladprent during storage. This final coffee base
concentrate is g} @Lft5RPALALRH Yereh! Sl !g%n&agf&&a%geobaﬁ»tﬁfeym" bei ng
used to fornmulate a beverage. A stabilizihg adent o cysteine is used; | g
in powder Hoth mnnrbersiitideange of 1OAHaly. Mofeoyérealtimerichlaanges Mereinshenléi ne powder

is mxed w | Sk aé%g ( th |ﬁl’ itation to dissolve the
cysteine Ygr??%d% goﬁoz{l‘lilﬁea e |‘§:|lglmc§iégell' e ?(liaﬂseur ng solution is stored in a
seal ed cont ai néris tdbd ungerstoadithat thh imvantiomas fiot dobelamiteslatd ithegexaett and oxygen
fromentering. Both é,lpe aérxg égiﬁqsr@ieéhat.e ﬁnd thel cof fee base concentrate
are storecfoggﬁﬁ?tﬁ’tn@s ust %% AR hErEampie, PRPR ature for a
period of t&aﬁammuceltmhﬂ&ﬁﬁ&wmﬁa@y%zﬁéagecﬁe@ﬁcﬂonsumtl on, the

cof fee base concentrate is then_mxed with the arqoma disti]late and hot

wat er is dirgaenatign.apdthen can hestabilizgd acegring dp thegpesertiavention withay 005 WO
02/ 076237 Rich/ 157 23R a nacledpfib A16d) the3oyi6¥eadarbbityld Qi diRaddsye a flavor

that is remniscent of fresh coffee, despite the relatively |ong storage

time. Exarfspddedpaginte coffegsiolidstuy as o eqmarongyt dhn isserarste fipmethe gakilizedpe
| - o th
encapsul at Sgé&ﬁdgﬁggrﬁgﬁéﬁi#@?%g* Q%xﬁ%&ﬁn@&@ﬁﬁﬁ%%l@ﬁ?%né&o@ﬁﬂﬂge SO that

they can be a C solids at any tinme during the beverage
pr epar at i cillandaesstiionT the dislvays sétdeorduhesein o by ratinelekpdrimentatidn avoring to a
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Exanpl e 1.thfapendedblamd.s are reduced or renoved by enzyne, yeast extract,
or further distillation. Then, 5 '




| Oppm of SO2 equival ent of sodiumsulfite powder and 200 pm of catechin
are mxed with the distillate with sufficient agitation to di $spISER 2008
sulfite and catechin into the distillate liquid. The resulting solution is
stored in a seal ed container without oxygen headspace that prevents the
aroma fromw@exaresdfi ng out and that prevents excessive BEDEPR/O#26 oxygen
from degradi ng the aroma. Both the a%onma distillate and the coffee base
concentrate are stored separately at roomtenperature for a period of 6
nonths. In order to prepare a beve%é&%%consunpti on, the coffee base
concentrate is then m xed wth the tillate and hot water is added
to the m xture. Upon consunption, the resulting beverage is found to have
a flavor t%te is rergi,ni scent of fresh coffee. Wiile the precedi ng Exanpl es
wer e speci I'HeHs FBmEditct ed to the treatment and stabilization of coffee
aroma, it will be imrediately realized by one of ordinary skill in the art
that aroma distillates fromother sources as well as other aroma-providing
conmponent s t hat!- conteitabiliged arppuayovidipe corprosert somprvieg arcapBaRyAvidiRgt ai ni ng
conpounds SRpo is ] i to be
stabilized as Hﬁi@fﬁﬁ‘ﬁﬁ%ﬁ%%{?ﬂ@%?@ﬁ‘%@ {étrtg_ﬁléé-}%fré%i di ng
conponent sintegst wih geppayndsyn thepyomarproyfding opmgeneptioj(@tpFoie hewsasedr - bever age

products V\%}&Mﬁ Leh 11? e are
cool ed or rozgsﬁl(’fgr a Ifg g@#@%ﬁ %éﬁ“?%?%g?ﬁ gg?‘%’é&%%gg ﬁgﬁ{fg&% ftge
powder s, ritbadpnaer ()ireduchiie emaygre ofrimdesirableanothpouncia ket fuppsess degiratle fav8EP 2005

WO 02/ 076237 _PCT/ EP02/ 03026., 24 i | i th her h
are i mi ARy of ke PRRNG & Plarmiat i s BR0y Sl el "

f or mul at orin theh@oh&r m "about , " as used herein, should generally be
“understood to refer to both nunbers in a range of nunerals. Mreover, all
nuneri cal ranges herein should be understood to include each whol e integer
Wi thin the range. | Thé¢ conippnkaet ofl tidini $.tvaleebit tha btabiliging Byedbisipissentdn A0t t 0 be
limted to the exact configyration_.as.illustrated, and described._ herein.
For . exanpl B0 TR odchimisaty FopE gt bla serapaRds B Al AP Ee B iifibony | 5
such as bycopihshiét & (aPfetabléipifitant hora6d 6fURbi Mbre defifible R0 RekiBryst abi | 1 zed
according to the present invention with a nuch | ower anount of a

nucl eophi | daragiegsgics phle aromg i the SEATHMOM) Yiding spmpsacefiditing steree.oF (RaelEe back to
cof f ee sol iRy herutifn AKTRORGAC JeRRlardria-HEPRIB BmbSR. (D) Fetsinabi | i zed

aroma. Accordingly, all expedient nodifications readily attainable by one
of or di nargjgnificant portion of one or more desirable flavor or sensory characteristics of the aroma in

the aroma-providing component during storage, or (b) reduce off flavor generation during
storage of the aroma-providing component, wherein the aroma-providing component is
capable of providing an aroma upon formation of a food or beverage product with the
aroma exhibiting the desirable flavor or sensory characteristics even after storage of the

aroma-providing component.

3. The component of claim 2, in the form of a gas, liquid or powder wherein
the stabilizing agent is a compound that contains at least one atom having at least one lone
pair of electrons and is present in an amount sufficient to react with undesirable reactive

compounds that are associated with the aroma-providing component.

4. The component of claim 1, wherein the stabilizing agent is a compound that
contains at least one atom of sulfur, nitrogen, oxygen or carbon and is present in an amount

of between about 1 and 50,000 ppm.



skill in the art fromthe disclosure set forth herein, or by r?%?@
experinentation therefrom are deened to be within the spirit CZ)QZOQ of
the invention as deened by the appended clainms. 1 2 SEP 2005 WD 1121076237
PCT/ EP02/ Q3%26762%5 THE CLAIMS What is claimed is: 1. A gdidobibinss

aroma- provi di ng conponent conpri si ngean aroma-providing conponent and a
stabilizing agent that is present in an anount sufficient to chemcally
interact with conpounds in the aroma-providing conponent to (a) provide

i ncreased anopfint s Bfe campbneabdleclaimnty whivh urttisnconprisay dnedhe gioredsldgiobklavor or
sensory c , I

undesirab P@B@g’%g% ﬁg léo(}lt %’?e tg E%Sf}%égg%grgo?é%%‘g Ct%q%%g P% ﬂg ﬁlg)rg}a%g)tqg}}a?;sn[alskc S or

t hat cont effflavers irothe rrogemeeadieg vomdpsentabl e f 1 avor or sensory
characteristics in the aroma. 2. The conponent of claim1l, wherein the
stabilizing agent is present in an anount sufficient to chemcally react

W th un](czlesi r abk.e Comctu?ﬂsneinﬂoﬁdluirnax wg&einrtmﬁddit?lgal compomnEsiinélade @) retain
a significant portion of one or re desirable avor or sensory

char act er #g?ﬁescwwééﬂaazsﬁ*?&quﬁme% ar oma- provi di ng conmponent during
storage, or (b) reduce off flavor generation during storage of the .
aroma- provi di ng conponent. (a)_ retain a significant portion of one or nore
desi rabl e flav%r or ThecppeReut¢f slaim: lo hich furthepgomprisesansmtioxidant inan

ar oma- pr oyinghf IuffefERQAb fidticlgthbfoP QU 3R engR ek Padidafidh 8 aAirha-prlodiiiiy
generation during storage of the aroma-providing conponent, wherein the

ar oma- pr o99EPINgeonponent is capabl e of providing an aronma upon formation
of a food or Dbgver c%-?&ﬁéﬁ{ of¥idid 1€ Bfierei W@abﬁi%lgq&%ﬂgsﬂﬁ% sHfifed, bRD! €
flavor or sensory characteristics even after storage of the

ar oma- pr oviceinpgund onpbstanre thag confiies ougeparatend sulbfited thiolnad amine drfag afugrom of a
gas, liquid,ar .powder..wherein st ahi lizi nt is a conpound that
cont ai ns 3?d’laélg§ P %Sﬁtétné%%mﬂlgl\yﬁge%gfmlag%‘gtl agﬁgo’?gﬁ%pm‘pai r of electrons and
is present in an anpbunt sufficient to react wi th undesirable reactive

conpounds that_ are .gssociate pt.h .t he aronma- pr.ovi di ng. co neni. 4. The
conponent of cfai m'%,e c\?\ﬂ@%‘eeln ﬂO%aémslt‘g}beﬁ %eﬁtégilélé‘ﬁ?gefng Y S@@ﬂ%%‘fﬁfﬁ t hat
cont ai Ns piesdnt #sdn aivantaif batwetn ahdut Land 10,600pgmn, oxygen or carbon and is
present in an anmount of between about 1 and 50,000 ppm 1 2 SEP 2005

10.  The component of claim 1, wherein the stabilizing agent comprises cysteine

or glutathione or a salt thereof.

11.  The component of claim 1, wherein the stabilizing agent is an enzyme and is
present in an amount sufficient to react with aldehyde groups of compounds associated with

the aroma-providing component.

12. The component of claim 1, which provides tea aroma, malt, or Maillard

reaction product, or a combination thereof.

13.  The component of claim 1, which provides chocolate or cocoa aroma and
wherein the stabilizing agent is present in an amount sufficient to react with some or all of

the carbonyl groups present in compounds associated with the chocolate aroma.

14. The component of claim 1, which provides coffee aroma, wherein the -

stabilizing agent is present in an amount sufficient to react with some or all of the carbonyl



WO 02/ 076237 PCT/ EP02/ 03026 26 5. The conponent of claim1, whi thE?rzdﬂsr
conpri ses one or nore additional conponents that contribute to the flavor
or sensory characteristics of the aroma or that mask off flavors in the

aronma- pro 'Oq'izm%zg.,orrponent. 6. The conponent of claim5, ,whesHShidd he
addi ti onal "conponent (s) include thi,els or conpounds that generate thiols.

7. The conmponent of claim1, which further conprises an antioxidant in an
anount sufficient to reduce generation of or scavenge free radicals in the
ar onma- pr o\graips gresand impomeninds 8ssodikted eithplwreffee abma kaeduck, or héhiepymrotehe

stabilizi ent 1S5.SO2, a sulfjte, .or..a compou on subst apce t hat

cont ai ne. G GEREPs RS grome i tp aedug iR Bosk SRS idls RUBRSABE Srgil) 4o
IS presentiniskRetaifingMBigatficoit poRionRE Bnddtahdre df A8 desAblE BQvdrdMsenfory The conponent
of claiml1l wherein the stabilizing agent is a sulfite and is present in an

anount of cBEstRrisHesydhp colfeqprampduppgatieast six ponthtef ¢5agSonent of clai m 1,
wherein the stabilizing agent conprises cysteine or glutathione or a salt
thereof. 11. The conponent of claim.1, wherein the stabilizing agent is an
enzyme and is Ipreséirodptnifgamprising e fisstedmponeniof 2 Hodpyerags. mioqd dehyde

groups of (GoRBOURHSER SCFbAEEHe Wirkdhe dolipoRinl TR PLA¥ASMhonaRpRENt - 12. The
conmponent of clail mlll, whi ch prg%vi des t.glz’oarngna, malt, or I\/%FP?ar.d reaction
product , 6tebdizedarpiararovising degpendnt ofl daimrhassecintgdoridnthe &ifst eprapament n @i ch
provi des I . ' L.lLizing agent is
pr esent i%ggﬁﬁﬁﬁrr%ﬁ%ﬁe {tggg%?%?g{rx\r?g?éﬁ rl? g%)&‘ﬁ(@%ﬁe? iﬁ&%%ﬁr%ogéﬂ%b%m%f t he carbonyl
groups pr ebaadterisiiccto thedordisiffy sdereinathesiahilizeli atdne-providing adbmpaeoneiaink4. The
conponent of . claim 1, which provides. caoffee ar , erein.the. stabilizing
Sont o HRteBr R B SRR the PR R AL e SSAS B | of ¢ e
carbonyl 3teagEP 2005 WO 02/ 076237 PCT/ EP02/ 03026 27 groups present in

y g ps p
conpounds associated with the coffee aronma to reduce or inhibit pyrrole
| oss fromthe coffee aronma, or to reduce or inhibit degradation of thiols

in the coffee &6.0meThe fodustutl oFlchiiilb Gurthesédiprising atiquiddoi teConstithtiengs aor nor e
of the de%i rable flavor or sensory characteristics of the coffee arom

during at OFZAZE PUPLIOGERSIMPUOR. st or age.

17.  The foodstuff of claim 16 in the form of a solution, suspension, dispersion or
slurry formed by combining the liquid with the foodstuff and stabilized aroma-providing

component.

18.  The foodstuff of claim 16, in the form of a powder obtained by drying the
solution, suspension, dispersion or slurry, with the powder being stored until a later time

when it is reconstituted for consumption by the addition of a liquid.

19.  The foodstuff of claim 14 wherein the stabilizing agent is present in the
stabilized aroma-providing component in an amount effective to provide a controlled
release of the desirable flavor or sensory characteristics of the aroma over a period of

between 3 and 25 minutes after reconstitution.

20.  The foodstuff of claim 15, wherein the first component is coffee solids and

the stabilized aroma-providing component is stabilized coffee aroma.



15. A foodstuff conprising a first conponent of a food, beverage,1 gE}D%%
form ng conponent or a beverage-form ng conponent, and a second cogponent
of the stabilized aroma providi ng conponent of claim| associated with the
first COfW?'&?/ﬂ%z&” an anount sufficient to rel ease an @nof@bfad Provides
desirabl e tlavor or sensory charachkgristics to the foodstuff, wherein the
stabilized aroma-providing conponent retains the desirable flavor or
sensory characteristic of the aroma for at |east six nonths during

storage. 16. TAk f odlstfaidstuffiof claamsi 5] Wheweirt thearome iquhiosdlatg oncdcoag)atiochaf or
reconstitution as a, bevera Lo Lo cons tion. 17. The foodstuff of
claim16 in the forﬁﬁﬁ?m§%§%§ﬁ$96 ?mgﬂ%ﬁ@%y%gﬁF di spersion or slurry

formed by conbining the liquid with the foodstuff and stabilized

aroma- providin conponent . ., The_fqodstuff of cJaim116,.jn the formof a
powder obt ai negz'by %?%%§°'§H?E§a fe%kﬁ@ﬁ‘i‘%iﬁm‘&??ﬁ’&@%n or slurry,
with the powder bei ngmpéeher phdkapdd RpardeR frdm 8 firstb&fpdrent ifi alcBmaimst i t ut ed
for consunption by the addition of a liquid. 19. The I?oodstuff of claim 14
wherein the stabilizing agent is present in the stabilized aroma-providing
conponent in aps anDUR f5fabGRldr ¥Rich 95,0 BYWEE f@mcontrol led rel ease of the ..
desirable flavor or sensory characteristics of the aroma over a period of
between 3 and 25 m nutes after reconstitution. 20. The foodstuff of claim
15, wherein theg,fir olp10te) i - i t Wized

ar oma- provi di n%4'corrpsli)hrelgnt |§%2%l§g§ ﬂ??{é}%&@g %égqgfﬁg&rrg?helr as%t@%%%%%gm

02/ 076237 PCT/ EP02/ (R@Ribe adgakoviding comopetspuf f of clains 15, wherein the
aroma i s chocolate or cocoa aroma, tea aroma, nalt or Maillard reaction
flavor. 22. The foodstuff of claim15, wherein the stabilized

ar oma- provi di ngs5. corfhefiedituffof plaik af erheftpthe atofdayprévidiny torapddensis conponent
in a container. 23. The foodstuff .of claim 15, .in ov&er. form. 24. The
foodstuff of clai m £RCaP§YiAed; PFQY @Eé’i‘lerf"blﬂf”é’toéfscﬁsf‘ﬁ@t VLA ol ati | es
fromthe aroma-providing component. 25. The foodstuff of claim15, wherein’
t he aroma- provi di ng conponent is encapsul ated, provided as an enul sion, or
is associated with a carrier.




