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unstable. Thus, its desirable flavor characteristics can be lost or degraded

easily during or after processing or storage over time.

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. For this reason, special attention must
be paid to the preparation and storage of flavoring components such as
coffee aroma so that either desirable aroma components are preserved or
enhanced or undesirable components are reduced or eliminated.

The prior art recognizes that various flavor protective agents can be
added to food or beverage products in order to preserve, maintain, or
improve the flavor characteristics of such products. For example, it is
well known in the art that sulfites can be added to beverages such as beer

or wine to preserve the flavor of such beverages. Generally, sulfites act
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as antioxidants to prevent deterioration of the
flavor. For exanple, sulfites can react with oxygen
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In most illustrations of the prior art, the compound that is added

remains in the product to be consumed. For this reason, the use of
sulfites or other additives that remain in the food or beverage after such
treatments is not a desirable solution to this problem. Thus, there still
remains a need for stabilization of volatile flavoring components of plant
derived products, such as coffee, 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 satisfies this need.

Summary of the Invention

The invention relates to a process for stabilizing a coffee aroma-

providing component against loss or degradation of desirable flavor or



sensory characteristics of its aroma during storage.
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product.” The stabilizing agent can be removed from the stabilized coffee

aroma-providing component by distillation, fractionation, precipitation,
sublimation, ion-exchange, liquid-liquid extraction (organic or aqueous),
aqueous liquid-oil extraction, oil-aqueous liquid extraction,
chromatographic separation, or stripping, such as steam stripping.

The coffee aroma-providing component can be stabilized in
different ways. One way is by incorporating the stabilizing agent into a
material that is added to the coffee aroma-providing component during
storage. Thereafter, the material is separable or removable from the

coffee aroma-providing component, or the coffee aroma-providing



conponent is separable fromthe material, before
preparation for consunption of a food or beverage
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added to the coffee aroma-providing component during storage and
which further comprises separating the stabilized component from the
material when a product for consumption is prepared.

The stabilized coffee aroma-providing component can also be
formed by contacting a material that is processed to form the coffee
aroma-providing component with the stabilizing agent, followed by
separating the stabilized coffee aroma-providing component from the
material. The stabilizing agent can be added to coffee beans prior to or
during roasting of the beans to generate an improved coffee aroma.

The stabilizing agent is preferably a compound that contains at

least one atom having at least one lone pair of electrons and is present in
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ore preferably, the stabilizing agent is a compound that contains
at least one atom having at least one lone pair of electrons. The
compound advantageously contains at least one atom of sulfur, nitrogen,
oxygen or carbon, such as a sulfite or a substance that contains or
generates a sulfite, a thiol, an amine or an amino acid. The stabilizing
agent may be a sulfite, cysteine or glutathione or one of their salts, or an
immobilized enzyme present in an amount sufficient to react with
undesirable compounds associated with the coffee aroma-providing
component that reduce its shelf life.

The amount of added stabilizer that is removed during downstream

processing or the addition of immobilized agent that is separable from the
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Sfo‘%z’{ﬁing component may be dried to a powder and stored until a later
time when it is reconstituted for consumption by the addition of a liquid.
If desired, the stabilized coffee aroma-providing component may be
combined with a food-forming or beverage-forming ingredient and a
liquid to form a liquid food or beverage product. The liquid product may
be further treated by drying. For example, spray-drying or freeze-drying
can be applied to obtain a solid material that retains the initial flavor or
sensory characteristic of the aroma for a time period of at least two
months during storage of the solid material.

The invention also relates to a packaged food or beverage product

in the form of a package that contains therein a stabilized coffee aroma-
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acetaldehyde compounds removed, or at least 50% of the initial
methanethiol amount preserved during that period of storage. As an
example, when the aroma-providing component is a coffee aroma that has
an initial concentration of acetaldehyde of between about 40 to 2000
ppm, it generally will have a concentration of acetaldehyde after
stabilization of about 1 to 100 ppm.

The stabilizing agent may be immobilized onto an ion-exchange
resin with the resin being placed within, attached to or formed as part of
the container for the aroma-providing component. The stabilizer may

also be immobilized onto or within an insoluble resin that is contacted
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such components.

The invention also relates to certain stabilized coffee aroma-
providing components having enhanced and/or preserved desirable flavor
or sensory characteristics, such as (a) a ratio of acetaldehyde to
methanethiol that is 200 or less during storage over several months at
room temperature; (b) an acetaldehyde concentration of 30 to 90ppm after
stabilization of a coffee aroma providing component that initially
contains 150ppm acetaldehyde or more; or (c) an acetaldehyde
concentration of 20 to 60ppm after stabilization of a coffee aroma
providing component that intially contains 80 to 100ppm acetaldehyde.

The invention also relates to a packaged food or beverage product in the



provi di ng conponent that intially contains 80 to
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degradation of the other "volatile conpounds that can
coffee icpwotfdevextracts. Thus, the invention preferably provides a

method to stabilize coffee aroma by contact of the coffee aroma-
providing material with a substance that stabilizes or enhances the aroma.
As used herein, the term "desirable flavor or sensory characteristics"
refers to the flavor, aroma, or other organoleptic properties of a food or
beverage product that is reminiscent of a freshly prepared product for
consumption.

As used herein, the term “undesirable compounds” refers to the
volatile compounds of an aroma-providing component that promote
degradation of the other volatile compounds that can contribute to
desirable flavor and sensory characteristics.

The association of a stabilizing agent with a coffee aroma-

providing component results in a stabilized aroma-providing component

-9.



desirable flavor and sensory characteristics. The

association of a stabilizing agent with a coffee
w@e@am282pr ovi di ng conponent results in a stabi PCZER2003/010733

aroma- provi di ng conponent -9 WD 2004/028261

PCT/ EP2003/ 010733 that has a nunber of advantages.

fhdtHasaf nehiber GTIRKIahEd . CORROSNAIS, hhddésirabl€ cofiptuids that

present in the coffee aroma-providing conponent are
aeanengelypresdie intthbidoffdengrondgproviliag, cornpomeiidae
that can déetract fromthe desirable flavor or sensory
stewrengiedr by the stabélazingagentr Alsdgostpousrdsdhaptax dstract
with the stabilizing agent. Generally, these
fremmn ithe desirablecfipooeot sermoery ohapacterstico neaitrarfgrm adducts
carbonyl groups such as  al dehydes or di ketones. The
ot abniplexeyywadetite stehdizingiagent.héxmerallpotheise detanfemtal
adducts so that a | esser amount of such carbonyls is
GOBINORSNES 8% COMRPOUNGS CANTHBING FaFbOYD EOBPS Sk 8§
C oggntséi.ﬁ decr ease thﬁ' overall flavor .
8 8 or stiketonesy, J'hg stabilizing peent seacta itk thesscgargonyls

i t.h t he ,car bonyl ntil the roportion of .adduct
b BE5RE Sl arfepi A uph of BGGh SATh@iyIS i5 AVaRAble to
concent s at i and preferably at |east .about 50% .This
07 0 B B oo RESVitinls BomuiianySES dhrpiivk tHS gy erall
glg%of‘cflﬁlte{c?elggtic‘?scet al dehyde to nethanethiol that is

or

ess during storage over several nonths at

[oom VBERBASAS: abbl ol BESLALUIAR NG ALARiIthe
gfcgﬁﬁrﬁbﬁgoicm@ﬂtaldé}%ﬁdds%'r’é&hé’e& GRdrA I IPto 1O0PPHT its initial
cet al dehyde or nore; or (c) an acetal dehyde

concattdtbdn and PreBRablyoatlapmasdiite3 0%, aPhld ¢at b mé&dsuged in
cof fee aroma providi ng conponent that intiall

ttenfinbhstaBilized dGfppmeat by dhilahytie. offdcataldehgde to
stabilizing agent can preferably be reacted with the
owthamgthsoluthat is 20@0r 369 diringistorage owerisevetalimbnths at
concentrations are maintained in the stabilized
maudemperaiuecdn anaeeipldahydegancentiationaot B0 10 RPppm after
e bilized i ack . tact. wit .

%% ﬂi@altg}rg aﬁ::o(f!@qzegar@ég% %ﬁg%%i@g? %Sﬁgorfeg{)c tﬁgt m‘ﬁaﬂ} gontalns
150ppm acetaldehyde or more; or (c) an acetaldehyde concentration of 20
to 60ppm after stabilization of a coffee aroma providing component that
intially contains 80 to 100ppm acetaldehyde. Also, the stabilizing agent
can preferably be reacted with the carbonyls until over 50% of initial
methanethiol concentrations are maintained in the stabilized product.
This can be achieved when the stabilizing agent is immobilized in a
package in contact with a coffee aroma providing component that is
placed in the package.

The preferred stabilizing agents also act as oxygen/free radical

scavengers to prevent deterioration of the flavor characteristics of the

coffee aroma due to oxidation from oxygen, free radicals or other
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pl aced in the package. The preferred stabilizing

agents al so act as oxygen/free radical scavengers to
w@e@dor26tdet eri orati on of the flavor charact er PEI/ERRO®610733

the coffee aroma due to oxidation from oxygen, free

radi cals or other -10 WO 2004/028261 PCT/ EP2003/ 010733

aki(ﬁhﬁ@_@oﬁl?i&ﬂd@?hegﬁféﬁ@d a%gﬁ@ @EEAISS cﬂé‘é‘veﬁﬂfs%lﬁde

cl eave di sulfide bon to pronote levels of thiols

bbats 8 profirie Dersisiofedidly thiteareahedagragstsed By thd dant
activity. Al together, they ensure the quality of

théogesold amgopidadyattivitg. bellnopetherytheyr ensure the quality of
roasty/sul fury and | ess

tieorbstifti eg phoductsdeybenotcesiyemobe roadtyfsultfury mtdhdse

over time. The principles of the invention are now

wdagyt geaeadgfoasmdsiiépnocessayr bt alsotmaiestable okier time.

coffee aroma is disclosed as the nost_ preferred

ar oma I pequiasiplescohthsimventiossarearcaw dHustratedsted the paeferred

b s s o bt esmodhprdinacd
and r_eadxl. .0 drink coffe gﬁ\éera es.to ephance the
froqpgybro fi@gec,maﬁen%%e OLIERBPINT IS &%  dtavesing agent
RGOS G B pitdiaeS ahd DA G in Sofite CPrS foffee
kS HeFate RS0, o NG TR N Tab el Sl iyefifivor,
Rt SRR B soryddRarkb bl ofthe S BRUefiRR0CS are

used to generate dnd recover the a col l ection

of gagesrd HRM henir BEkAGwNNBRIA S f&%hﬁgngﬁﬁ?fgﬁeoarngma,

ot her processing steps, or the extraction o

fndangroanbe UtitizediAahRsinv@ntionl THpichX iiethbl8 include, but
techni ques include, but are not limted to,

htequotlihiitpd b, stdrndetiinstanCoBffestpracessing inivwhich stripping,
extraction, stripping, distillation, fractionation,
ghmtlushing, @r athsr Mathbdsgrofisedéo generdsiand recover thet o
obtain the aroma. As noted above, there are a nunber
aroraaf therealleatiaabof gasesgiragethesgrinding, dwating, ¢oolting; or

t Iﬂ s invention, These agents .gener %I l'y include any

other processing steps, or the extraction of the aroma from any of the
processing liquids. Extraction techniques include, but are not limited to,
liquid/liquid extraction, CO, extraction, oil extraction, stripping,
distillation, fractionation, flashing, or gas flushing of the processing
liquid to obtain the aroma.

As noted above, there are a number of different stabilizing agents
that can be used in this invention. These agents generally include any
compounds that include one or more atoms that have at least one set of
unpaired electrons. Typical atoms that have this property are sulfur or
nitrogen although others can be used if desired. The properties of those
atoms are commonly defined and known. Preferred stabilizing agents

include sulfur dioxide (SO,), sulfites, and compounds that generate or
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conmpounds that include one or nore atons that have at
| east one set of wunpaired electrons. Typical atons

WO bat/opgree t his property are sul fur or nitrogR®I/EP2003/010733
al t hough others can be used if desired. The properties
of those atons are commonly defined and known.
RogfLhtRIbIS! AhihdsZ IR ANAIRAE ds. sgééiﬁ%aﬂgl Préfeitt@eoRfhounds
(SO2), t 11 WO

sul fites, and conpounds at genérate or -

26061600 2R CRDACEERERNBA iR SS as RRfA( GRIAS P lsﬁl,ﬁtggg' Agént, such

or am no acids.” Specifically preferred conmpoun

ap SO sodiymFA poersitah syl firgascditina andaictasERAd)
sul fiting agent, such as S02, sodi um and potassium
sudthbisadtitespdir sodand qraqpatassium bised fitdéss hdersomer
sodi um or potassium bisulfites. Under sone
conditionsy splfan pow dgrovatebe vaed las awsuthbde stabilizimghhgent.
stabilizing_ agent. Sulfur containing am no acids,,

uthir gontgiaieg amiasaadsotich as eysteingrandhbomenygteinene
or, in peptjdes or proteins, are al so advantageous, as )
M&letgﬁw%ﬁdqakm@. o pepladles enprotel, are: k50 Yyasytageous, as is

east extr or. those

B 5, S s o G BB ol s o
SRR %L 04 Py 580 ot b e >

o A SRR N LRI gt prbonyls,
SR S R S LR SOmADE, i

s

Bff@ativegoPake s s&uﬁﬁzﬂg Woelk heRERC €ThBY aléo Bleavedfiyulfides
notes. Due to these endogénous anti oxi dant

wgbnfeltaitefreetﬂhéokée Swctatiborated thivlotan anghapy degitalisieadasty
reduced or inhibited. CGenerally, the stabilizing

agfiet nadeptmtlisgromawridan bepsed to maslti caeffed pegative notes
associated with the flavoring conponent in such a way
shch as eoody, MOCESREYCON yinotess Duato these andogensus
effect is in equivalent to a directly added anmount of
apdoxidens gefivatien the degpdatipn atthipls,aad pyrroles are reduced

or inhibited.

Generally, the stabilizing agent, depending upon its type is
indirectly associated with the flavoring component in such a way that the
flavoring component is residual free but its effect is in equivalent to a
directly added amount of about 1 ppm to 50,000 ppm in the flavoring
component. A most preferred agent is sodium sulfite and it is used in an
amount equivalent to about 500 ppm to 8,000 ppm. The aroma
concentration and its constituents are determined by conventional
analytical methods. Generally, a static headspace volatile profile was
analyzed using an HP gas chromatograph (GC) equipped with FID and

PID detectors and quantified by external standards of compounds of
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conmponent. A nost preferred agent is sodiumsulfite

and it is used in an anount equivalent to about 500
w@poni28281 000 ppm The aronma concentrati on anpiCT/EB2003/010733

constituents are determ ned by conventi onal

anal ytical nethods. Generally, a static headspace

nabadst! Theseiddedvase aniiBlsdgad tHféé‘&it?ékeHPBBP%lutions (4.6,
chr omat ograph (GC) equi pped with FID and I D

6ehrdt79ne comdpenkane ifbi Gk P %armhr@handﬂaﬁﬁg)@f
compounds of -12 WD 2004/028261 PCT/ EP2003/ 010733

Migtheasthiolleqedratified dy dineethphbylfede and tépeeed as ppm

di fferent pH solutions (4.6, 6, and 7) to conpensate
equivabentpot diiniettty] sul fade forvihieadridlysig, 10 et bbsmnploivith 2
is quantified by dinmethyl sulfide and reported as ppm
grarnaf sadt isgpladedéntoy2 0=l vialdd herdial ihbeatedlat KO £0020 min.
m of sanple with 2 gramof salt is placed into 20nl

end1-ntteopicfithedisdspace solatde saapleos mtroduestin GGifor

oBBlab s 58 GRSl hatd B fohont b G

ERMER SCoabT B S e O PR s T ot i

AR 3 SO TR P L b i
a5 o ' og!

R GRAL AR AN AT e 0

e e B N b B PERER o o

to al W rbBEltAP8 ect ﬂBh?fhéhé’él 8g9ehd %ab?Hhii?l nt has been

periods of tinmg, to retain a flavor whic

famdicegrindothef Shethlife bf evedeGRbhResd Bs Y@ hllows tlEhfdfa,
beverages that are reconstituted after storage of the

aftorstoriig¢ omextenided periodd dfjtihdes o yetain ta flsvdrewhésteis
that several mechanisns are occurring to achieve the
smhbiib¢ant efifiteshlyrimased coffeadr vhriomsafoffeeebévarages that are
flavor, with one or a _conbination of these nmechanisns
meonstiugdstian sterpgsuel thetaromai dVishouhbeingpbowrdbyittheory,
i he si,abi li ﬁi ng agent reactfs wi th carbonyl groups
it 1s 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 occurring simultaneously to achieve
the improvements:
the stabilizing agent reacts with carbonyl groups
contained in compounds such as aldehydes or diketones to
form adducts which do not react with the other coffee aroma
compounds to decrease the overall flavor characteristics;
the stabilizing agent cleaves or reduces disulfide bonds
to form thiols and thus preserve the levels of desirable thiols

over time; or
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cont ai ned in conpounds such as al dehydes or di ket ones
to form adducts which do not react with the other

wa@ odoftees2ar ona  conpounds to decrease the over aPCT/EPEN®010733
characteristics; the stabilizing agent cleaves or
reduces disulfide bonds to formthiols and thus
preserve t f | j bRy Of
15 V0 2000R0 BEE A nR e B ORI O0ERn SHTErE TR

agent p?éiﬁeﬁl_t WetSEoIROREH SRl gVSEEhirdctdi fURNT the
detertoration of the flavor characteristics of the

cof f eeoffeempoghaadi®t®ykithition;oror the stabilizing
agent acts as an anti-oxidant to prevent free

radi cal s atl stabdizingiagient agtscasmoantisotidarnit to prevent
deteriorating the flavor characteristics of the aromm
due t freeaaditals and othert dxiskziagioryapoundarditomxi dant
activity preserves thiol and pyrrole degradation over
t i me; defertomating 4be flavion ghataeteristias of tho arematdus to
undesiraple browning reactions. In addition, the
preseﬁ?élﬁflaémnéloé{ehydes, such as acet al dehyde, causes
t he desirakiléee flavors to degrade. The.stabilizin&l,
agent react¥S{ Ogﬁneuw&@%%&m&eﬁww BreseRyRfcthiol
derivatives tlh do qot negat.i vel y i npact the

st abi W‘#Pygfo? ST VB EIYHRYi di ng conponent. In

ddi ti t i3 ' - | g
Such e, e ReRi3AE R SR S conps Bt
t hi L Lm . tentiall ful stabilizi
agent SIOWHIAPRHRS. PP 0T Y Ve n B 1) could be
A o : :
ol deniyadEHdD i DRSS dJNefiydbss Michind fuldeh) e,
Rl aht A¢sirdbRf f1806rd feedsghdes PO SR Anioti gt reacts with

component. In conventional” non-treated or
theraldehbde ite formeflielkyde depivatifres that do not negatively impact

the stability of the coffee aroma-providing component. In addition to
sulfites and cysteine, C-nucleophiles such as 1,3-dicarbonyl compounds
and various thiazolium salts are potentially useful stabilizing agents. For
example, thiamin (Vitamin B1) could be immobilized on a resin and then
used to react with aldehydes to form aldehyde derivatives that do not
deleteriously affect the coffee-aroma providing component.

In conventional non-treated or non-stabilized coffee aroma, the
amounts of methanethiol typically diminish to non-detectable levels over
the course of two to six months when the components are stored at room
temperature. 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

~ methanethiol levels typically remain at more than 50% of the initial levels
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amounts of nethanethiol typically dimnish to
non-detectable | evels over the course of two to six

wOorRii0s82ehen t he conponents are stored at roonPCT/EP2003/010733
tenperature. In contrast, the treated or stabilized
aroma- provi di ng conponents of the invention are

ERALRE b@éﬂalf&éhrsﬁ&é R FeBddthRN Mo I8 MOVEEr 148 HiRIat hiee at

profile conpared to the conventional conponents. T

reshassiperalurt ovek 8 petiod alf by el moathgore than 50%
of the initial level's -14 WO 2004/ 028261

PCT/ EP3QUBsEraty §id effect dita st Bidghygentten veffeanedmaglo%s
ratio is 200 or |less after storage at room

swfijte satuticn wesrpasspé thiahght amion eashagerootimn tddoad the
illustrate the effect of a stabilizin a&ant on coffee
sulfite ongoths wr exehangairdsim de pdfdedoadednesin avas then
exchange colum to load the sulfite onto the ion
placedriga bagthat ivpermenble to cotgearema splutiont e amount of

pl aced in a bag that is perneable to coff ar ona
@@mwbﬁveméﬁarmma &ﬁluﬁpas\ivﬁs Abtha rato Pgiwaa]riéﬁﬁ, and

Tlolh D i pral iHing Roekade wks ireely Bpckasvd yath fhe aroma
SolGBhA s e ibRECH 5 nien A Do WropbfaSHE R30S
Bt TPl Rpo R e s o ARG Bhce
FHBB I3 kfgpalto S0V arpo M T By O pro BRI Eof
CONIBE oFOTAS0AS SPRRIPRCROVRY ol AR A obhl by 188t 3p%
Whels theeamatafef odto d%%@@ﬂh&ﬁéé@B?tﬂil@éstVﬁ)%.

preserved by at |east 50% so that the acetal dehyde to

Atdraitebleint starape dor nabnetk, hektildZRfde Ams rfeduoéd from the
provide a desirable roasty note to the aroma, the

aroese byeatdeast 3 ¢froemtd methanethiclf wab egesarwagdynatsleast 50% so
inmparted a nore roasty note to the aroma. Finally,

that ds¢ madliaddghydeotosmedhanethial retigueshingd hwilom2 e Aso

t he | ower, _anounts_ of al dehydes and hi gher anount of

thipls provivhe ardssitehile goasiy mede to the arema, theepresenesgés.

O course, th$ ﬁki Il ed .
greater amount of these compounds imparted a more roasty note to the

aroma. Finally, undesirable flavors were also reduced, possibly due to
the lower amounts of aldehydes and higher amount of thiols.

The following tables illustrate these changes. Of course, the skilled
artisan will recognize that the acetaldehyde and methanethiol contents
may be very small and that an accurate ratio cannot be calculated. In
those situations, the stabilization can be conducted to remove or reduce
acetaldehyde concentration. Preferably, at least 50% of the amount of
acetaldehyde is removed. A final acetaldehyde concentration of 30 to
90ppm is typically achieved after stabilization of a coffee aroma

providing component that intially contains 150ppm acetaldehyde or more,

-15 -



artisan will recognize that the acetal dehyde and

nmet hanet hi ol contents may be very small and that an
w@eaunz2el rati o cannot be cal cul ated. In t hosECT/EP2003/010733

situations, the stabilization can be conducted to

renmove or reduce acetal dehyde concentration.

%I&ﬁﬁ%b&tal@éh&&aéénc%if&&foﬂ BE 28Uy Iﬂﬁ is éyeplcally achieved

acet al dehyde i s renoved final acet

afiet etibikzation of a3 ffee aﬁﬁﬁﬁf@rb%dmg' db@h é‘néﬁ‘t‘ thay adtially
after stabilization of a coffee aromm prow di ng
conpine 80 toHdi0ppmiasktaldelopda@i ns 150ppm acet al dehyde

or nore, -15 WD 2004/028261 PCT/ EP2003/ 010733 whil e

an acet al dehyde concentration of 20 to 60ppmis

TyBicpL! B’el@éﬁt NESE stafit ?feaa id éﬁﬁﬁ? %Bneénfi‘aﬁBﬁ flﬁ %8ffee

%O%aﬁi}?#%ts&s 9@3@? Hlenifiaf réopdepinaraiseas Grapaied to

@tration in coffee arom
d| stlllates stored for 2 nonths at roomtenperature as
conpared to the fresh untreated distillate Mnths
Ctrl 1:200 in IMokthsh IC&EO |i n:2066m [cdnlZRin | 1:150 in
Met hanet hiol 0[100 138 117 105 2c 0 155 &%& 108

Ao 4. |-l [ ol FaY 1 00 ~1 A7 Lo ¥ C@'n
fal genyoe U 00U o147 56 Table
Rmegh%?e@‘ilti > hehds :)ac]e(ﬁgonce#t% n o7 105
acet al dehyde and—yretangfhigt off-ee OtYE
distillates st or ec for 2 hs r 0o lﬂenperatl}r%

Vb T 2001 “'? ; '—dll -
c‘g[g‘gﬁsé %‘L/ et h¥het hi ol Eg—gg?% 20 4 918 29 3D
31 Thus, the rona ootalilruad frogtt g S[aj% Frzat %’90'

an aronma

Table 2 — Ratio of static headspace concentration of acetaldehyde and
methanethiol in coffee aroma distillates stored for 2 months at room
temperature

Months Control 1:200 1:175 1:150
Ratio: acetaldehyde/methanethiol
0 87 38 35 29
2 918 29 40 31

Thus, the aroma obtained from the stabilization of an aroma-
providing component is characterized as having the following preferred
contents of volatile compounds:

Thiols: when present and in a measurable amount, at least as much
as or more than original amount after initial treatment and at least 2
months of room temperature storage, and significantly greater than the

control, untreated aroma providing component;
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provi di ng conponent is characterized as having the
follow ng preferred contents of volatile conpounds:

wabioalogg26when present and in a neasurabl e anmouPCT/ER1003/010733
| east as nmuch as or nore than original anmount after
initial treatnment and at |least 2 nonths of room

tenp GA%H:{ISF%% :a&@oregégéﬁa?% apiEdst @!@)‘(‘j% Yo PRI é.Ehﬁﬁlel:lGaS

the ‘contro unt r eat ma provi di ng conmponent; -

Y0/ 0o B8 3BibimaTT4RBaRAD 3h 1P ABSreheRirit BAM HRment time

decreased by [east 30%to 50% and as nmuch as 60%

pERBHE. NP oplikahi}slk, anduitial @08 cahtratibnofl e&ﬁe@élﬂeh¥de of between
heasurenent tinme " periods. For exanple, an initial

soneef0 (@ 2000 simacet it dedyadel dirihgisiatsiizatibadd adfindb
2000 ppm can be reduced during stabilization to a

tomedntratiore efitcetaldehyate aftet stabdiwedrormdt ebout 1 to 100 ppm.
stabilization of about 1 to 100 ppm Generally, the
ecacmltisthdeicetal dehyda conaentsatienl is eetugedaly bk X@st 50%

during stabilization. These conpounds are generally
éuﬂggrﬁablhzébﬂﬂee aroma so that they can be used as

markers to determ pe the effectiveness of_the
ot abi These p@mnﬂtt%@segecgen@ra yipresentilp goffee groaapo that

L

G5 b OE B TRRY B AT Ok B i
%(gods are described in connection with the

gg rati on of coffee aroma from coffee beans. For

exa"p#ﬁe.s?é’c’;igiggnré’ Sggxt?t %@t@ggég&%&a Mthrklﬂa!%ﬁancr?g or

stabi ['i'zing out any poirnt int

- f 1e
ig%a? S11tRAat 8fe éf‘ﬂldi%%‘i‘t%lraté_ thé rarBﬁfaVﬁdeﬂﬁlg’Eo%iSjlbnent bg any

ee beans, the stabilizing agent” can be a ied t

bhe ofepiria9fdemchesds The SoHkwiagtmetHrRREeidesaribed in
solution of "the agent, or by spraying the beans with

eomatiorowithf tHehgermgration dfhesited aromadt didsofiee beans.
relatively sinple and effective for distributing the
agent For example, coffee beans can be treated with the stabilizing agent
at just about any point in the processing of the beans.

After harvesting of the coffee beans, the stabilizing agent can be
applied to the green coffee beans by soaking the beans in a solution of the
agent, or by spraying the beans with a solution of the agent. These two
methods are relatively simple and effective for distributing the agent
relatively uniformly throughout the beans. It is also possible to add the
agent as a solid, such as a powder, to the beans by mixing the two
together. This is a more energy intensive process so that it is not
preferred to a simple soaking. One of ordinary skill in the art can
determine optimum amounts and concentrations of the agent to use by

routine testing. The beans are then roasted to obtain the aroma that is

essentially free of additive.

-17-



relatively uniformy throughout the beans. It is also
possible to add the agent as a solid, such as a
w@owdoe§26t o t he beans by m xing the two togetPET/EPZN3/610733
IS a nore energy intensive process so that it is not
preferred to a sinple soaking. One of ordinary skill

I n thet &Y dltaaativeBf Ebﬁ@liB& RPAdddme ﬁ%@h‘ﬂ”‘ﬁosth%”l‘j’eans during the

concentrations of e agent to use routine

t@@d’m@ﬁr&&s bddtis canebd deie byasldidg tthe abeat Bs h wder or
aroma that is essentially free of addltlve -

20hr1dIPBR6 theCoAHR2Y 0%£AI.0 Ad80) thei maahhgrda@t be ebMducted ina
possible to add the agent to the beans during the
gossnisatnposplese of The statahizhey dgeret. by sted ofjaddingaherdgent
as a gomder or solution into the roasting ovens.

edies duingithg roasting proeeiscitad fassible askimmes the aroma
at m)sphere of the stabilizing n%ent I nstead of addi ng

gﬁ%ﬂ&%}éﬁtgen@bafﬁﬁéob‘éﬁﬂécﬁhﬁlm hd hissenibeyd begdpneo by qassing
OSSI bje t ect th arorra gas_that is
aroihia 2364 et mreora@ canpeiine wiigh tmagelws

SS' n?atﬁhhlﬁm 5p aﬁ%&@ﬁﬁgﬁﬁh?ﬁf&%% tagra?t&ﬁ%t roygh a
SORBIROREHR S, bq: afoma CaPinPesRa bRREEE fred otgn
DRlaad ol of Y bt Bed i eneigh, %@%Bﬁsaw felize,
il fgérfulﬁa%e‘nﬁﬁ%ﬁféh S bRtdct o@%ﬁ%@f&e@e*gﬂ&fl Wb 8v ea

t anmpunt o the agent or a su C|en act

EhFTRCiERL MOTAE %f‘tﬁ@ agéﬂ’f‘ ap ﬁ%@lfﬁbféﬁ@ coﬁ'ta[@'tirﬁe th Rﬁ'oduce the

agent can be sinply ded to the fina arona
eohdresddegbonhal. Fhesidy nitlehasimit dah Bessiagplsrlded REERSSALY

to utilize a greater anount of stabilizing agent

imomaskatispwlidoted.of the agent is burned off during
the roasting step. Another point where the agent can

be con thtsednethdds, ieistgenesaily neosssirpdoantiircens greaer
solution after roasting is conpleted. This is a

panouing of stabjilizingagenicberapse @ pediomof the agentiisdpushed off

(tlhe rogst ed beans as
uring the roasting step.

Another point where the agent can be contacted with the beans is
used as a quenching solution after roasting is completed. Thisisa
particularly effective way to accomplish cooling of the roasted beans as
well as utilizing the heat of the roasted beans to accelerate the reaction of
the agent with the undesirable compounds in the roasted beans. This also
requires no new equipment as the quenching solution is simply modified
to carry the agent to the roasted beans. The quenching solution can be
sprayed onto the beans or the beans can be dropped into the solution of
the agent.

Next, the roasted and cooled beans are subjected to a grinding step,

and this step generates coffee aroma. Here, the agent can be added to the
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well as utilizing the heat of the roasted beans to
accel erate the reaction of the agent with the
wanaeses2abl e conpounds in the roasted beans. TPCHERL083010733
requi res no new equi pnent as the quenching solution is
simply nodified to carry the agent to the roasted
: . g r
D R e EF ORIy RIS AR SO B Ent e

ropped into the so on o

gﬁ&g GO8Rér itNeXEaint Hige hpast &sh Beddded!ifbRPHS1iGURI form, or

ected to a grinding step, and this step generates

ded %ﬁﬁdﬁiﬁm beatgricthrutdaei apadspieraddate aaehhth gaddous
WO 2004/ 028261 PCT/ EP2003/ 010733 beans during the

gormdiAlgersiacively, 10 @3 pebsibbeto ddderths ddonid gag) tieatcbigdeterated

step or after it. Again, the agent can be added in

duting the drindiing Step tp contadtitbe geentli hisean be doare byd

out in an atnosphere of the agent in gaseous form )

phssingahe weompa ti%rough podkeorotherdiarder in méhiah dhe agent is

that is generated during the %ri ndi ng step to contact

teorpgeaied. Thisalsarpassibleie ipble e promeargasdhoeuegh a
filter of other carrier,in which the agent

selutiocef thsr age: As nokechpleVR YL Hhe iscussiouoN Geraema
B30 PRl B BensS ' Sfatheirig e el Hrough o
RS gyl g D BRAR hEReBht 0 19200 S20 oo Pagbed

i Vi [ f . .
bt ai AT CBReHI eE R ESoree ik B ETal, BoSEERA fy' Ftaiping the
Ef&ﬁ%@?@&eﬁtftﬁapﬁ LASLRR REE Fby e%;aﬁ{éhx, &f&tﬁs@m@s e
W t wat Vol at | S are

to forma solution, rppe

f}gﬁ&d‘l exgaktdd thilaleSIeRIFm 3RB1IHHG SVélafiR&are stripped

. ar
volatiles are collected and concentrated. I n these

fiong ess eslutidiewattpseant, aldid thessirippedtvalatilel 456 doflected and
added to the extraction water. The agent can be added

edpnogdrated minghe$e proeessestthpardora stpbilimemagest s also be
Wien sulfites are used, an appropriate dosage range
addeditdthe estractipn ovater.odieeagent canlbievadded at one loe more of
direct addition of about 1 ppmto

these steps for optimum results.

When sulfites are used, an appropriate dosage range would be that
which provides an equivalent to the direct addition of 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 8:1 to 16:1. 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.

As noted above, the stabilizing agent can be associated with or

added to coffee or the coffee aroma-providing component as a powder,

liquid, or as a gas, depending upon the form or the aroma-providing
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50, 000 ppm of sulfite per unit weight of aroma or

aroma distillate. Preferably, the ratio of sodium
wa@edotioes26t 0 aroma vol atil e conpounds is pref ePEDER2003/010733

fromabout 8:1 to 16:1. Dependi ng upon the specific

stabilizing agent used, these anmounts can vary but the

| : _ _
SO T SIS B RPN SR RGP AT M (hese

ARi€daRbei8amsher atlahivdsZomntheamandriflanstbeans SechddRies can
with or  added to coffee or the coffee aroma-providing

be tRRned by gsassingotéen ovel itlge! bthbiﬁkir%sagbrﬂ\é}\lﬁjinﬁﬁbbﬂ@z’dwform

upon the formor the aronma-providing -19

29 dicdaibierei]/ DRadlind 0pda thenpeodid poifiten the process
stabilizing agent may be sinply added to any of these
wiiteee iitaissad deid; dlaerstabolizimgdigentemndre prepared en iaafem that
streans, or additives can be treated by passing them
allewstihto beasphrated @ragmavednfromths procedsédmmaterigl. For
di scl osed herein, Dependi ng, upon the specific point in
exampie; dbe stabiiging pgentscambe @, gasidat captacts ps@lRpeatoma-

SEpa RSB Bl Bl Bk A e v

I h bilizi .
IR TR -
LA AR R TS LERARS e
SRR A B S ES BAb Bh A Gfmobitzed i
Rr&htich EBué‘h %ﬁédéjgf Qgiflhﬁ:‘i@ Fitlﬂleé‘r b?lé? bhatef B thék is®

resin or pouc nmaae a plastic ITmor other

pEiREE tbitAE daSeol® bFERRIE cbtn &%tﬁ%ﬁﬁ%ﬁicﬁ;%ﬂegvgﬂfsdegress

conponent but "which prevents edress of the I

of e solid seabiligie agdrt ihtetd Hyuit of gaas. The _
treatment of the coffee aroma-providing conponent with

t he Fhebidataiemy cddhaicoiffeecaroduspedviding @ompenent with the
sufficient to formreaction products of the )
stabiizingiaggnd ge aondnctedioe si tiziel sfficientitb dorinrreltion

cof fee arona- %r ovi di ng conponent. For coffee arong,

produste of e stabikzag agent and undesirable volatiles in the coffee
aroma-providing component. For coffee aroma, as noted above, such
undesirable volatiles include aldehydes and diketones, and the stabilizing
agent reacts with such volatiles to form adducts or other reaction products
that block these volatiles and prevent or at least reduce the reactivity of as
well as the opportunity for those volatiles to react with other, useful
volatiles that provide or impart the desirable flavor, taste and other
sensory characteristics to the food or beverage products to which the
aroma-providing component is added. One of ordinary skill in the art can
readily determine by routine testing the appropriate time periods for
treatment of the coffee aroma-providing agent to provide the desired level

of stabilization.
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undesirabl e vol atiles include al dehydes and di ket ones,
and the stabilizing agent reacts wth such volatiles

wo oootoesrsadduct s or ot her reaction products tPEr/EPL003|10733
these volatiles and prevent or at |east reduce the
reactivity of as well as the opportunity for those

vol at ilsetheli@at 864 prttibtsTobled b l@ﬁél btabm%?geé%léta?ﬁ‘ the

provide or inpart ‘the desirable flavor, t

gha@éira&ewaﬁls:mhg@hﬁdb $hithé cbffderobefprevidiey ebagfonent
products to which the aroma-providing coirponent is

actdédferone impropetties fyomkihelrentaihhgy desiralole valetits | y
determine by routine testing the appropriate tine
pempotientoof the eaffoe aromb-piveridofd eemponeat,theve déatgion
agent to provide the desired level of stabilization.
produats 20040282y 1reRCTY &R2A087 016 13 Wembke of eaethiods, such
products, formed, by the stabilizing agent and the
andistilladinm fvagtiatation; prpeiptiasion Suhgnwémre don-exchange,

ropp-proyi di ng .conponent are different in, properties
ﬁ%{&w exHieRting (QESIHE mr@qnﬂoakssﬂ aqueshisdisainrall of
t he coffee_ aroma-providing c onent, these reaction
R GaTien ChBOUR LU S EaR: AR FVERE ISP AETRERC of
met hods, such . istillat.don racti onat,i on, .
Serippagicrhiells ohaepeadtinggind FERaYGE TSR reaction

- i C ] u s

s B il BB LR R bR G BmiBHHR: Hor SHHRRHS for
Qafy BP&Gngé a86ARNLfh _ﬁﬁﬂf’ésa"thé’ Fesﬁ{a‘?lt 3l ?et’&&rfb%%l
separating and renbvi ng these reaction products fro

58GuQak RR VIR M P¥hA ib%%a%ﬂy%gg)l%?étedw a QKR ﬁistfl&rtion

treatment of coffee aroma wt ites,” the resultant

foh theremahang|coffstdaeima Yoltileyo! atil e and can be
easily separated by a sinple distillation fromthe

r emai Allsg cthef Eﬁocaafssaacm Ibatudedsto sWpavatedthbeatesirable volatiles
processes can be used to separate the desirable

obthet coEfse andmipkercoudingecampoaent tronditheg undepirablet reaction
fromthe_undesirabl e reaction products. For sulfite
praghiats.z Eer sulfitestabidived cofiearpramacasimplesheqting stsip, such
as steam stripping at J]ow or high tenperatures, can be
Y slgampsamingad loweor high temperatures, can be used to separate the
desirable volatiles from the sulfite-carbonyl adducts. Higher temperature
steam stripping results in essentially no residual amounts of stabilizing
agent or adducts, but it can decompose some of the adducts to liberate
undesirable volatiles. Lower temperature steam stripping is desirable
since less of the adducts decompose. The skilled artisan can select
heating processes and heating temperatures to achieve the desired
characteristics and content of volatiles of the final coffee aroma-
providing component.

Another desirable application of different forms of the components
can be utilized when the coffee aroma-providing component is a liquid or

gas and the stabilizing agent is a solid. The stabilizing agent can be
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desirable volatiles fromthe sulfite-carbonyl adducts.
Hi gher tenperature steamstripping results in
weg@aed2al |y no residual anounts of stabilizi nBCT/EB®0$/010733
or adducts, but it can deconpose sone of the adducts
to liberate wundesirable volatiles. Lower tenperature

gimﬁitéﬂ RIS SR surhl a[% a ldMiBrarieSsr fAltel ¥hd the aroma-

s deconpose. 'Thé skilled artisan can sel ect

ERHdNEE BoRFRTRAS can b \diabited tbgjﬂ%@ Rl A& tb,oaﬁﬁﬁidl%“()? even

he desired” characteristics and contéent of volatiles

ﬂfrotlgh the raémbehhe or &lern-Tysied] fidierishnfenech - membranes
Anot her desirable application of different fornms of

hihe fiterp énelnide pararedbde plasticzadtovoe mpohewhidtf g stabilizing
aroma- provi di ng conponent is a liquid or gas and the
sgatti isiincorpargtet, coatad epbthitrwibe assadiateidzi It gs atpenpossible
can be -21 WD 2004/ 028261 PCT/ EP2003/ 010733 )
tneconpgure selid stabilizingoagents is dbée fagmaofimotouamaterials
filter, and the aroma- providi ngi, conmponent can be
diroughay areupdsxhicly theagzaseoys ogrlsyind, aroma-peoviding ough

the nenbrane or filter. Typical. terials for such,
RRmRORsEL W1 rﬁﬁslsitptaésée‘fené‘&% 1{7‘3%&@%’@% 108 SEAEENEIAL0
orgrtgon whi ch the stabilizing agent is incorporated,
KoM d or otherwi se associated. It is also possible

o, o5 et PO o B AR
L ST QAL oIS gl GOFT,
FHSEPHRLS Fa R E IR O SIPRA o
S8R eAf, ORT HeMicthdged gﬁ@i@ H¢hE lptaa@kégﬁg’@fr‘] tehe aroma

undesi rabl e aroma conpounds and stabilTze t

ent folestdragen renoved prior to the packaging of
the aroma conponent for storage. The process can al so

be colitieqiredessocdhalsot heecehdindtedzonhas gl stabélizing agent is
i mobi | i zed inside or within the container that is
imewhibizeéd dnsidetdrewithirf e container that is used to retain the coffee
aroma component in such a way that allows interaction between the
stabilizer and the coffee aroma component. The stabilized coffee aroma-
providing component may be prepared by incorporating the stabilizing
agent into a material which is added to the coffee aroma-providing
component during storage but which material is separable or removable
from the coffee aroma-providing component, or the aroma-providing
component is separable from the material, before preparation for
consumption of a food or beverage product therefrom.

The stabilizing agent can be immobilized onto a matrix or confined

within a compartment made from semi-permeable films. Such

immobilized/confined agents can be stored in contact with the aroma-

_22-



aroma conponent in such a way that allows interaction
between the stabilizer and the coffee arona

wa@eompoeeent . The stabilized coffee aroma- provi BCTEP2003/010733
conmponent may be prepared by incorporating the
stabilizing agent into a material which is added to

i oA Rt SO PIRORE Y SO e BT

Iﬁ%fxfﬁ(ﬁﬁga%w oRERVAS Beb §<ﬂ%§%§8 rioPto bBPera e Qrﬁgaration.

ar oma- pr I'ng conpone I's separable fr

mat eryiad stabefiging A@Ranhay berinfthe foeRneLaRrblidithat i
food or beverage product” therefrom The stabilizing

iA@ABbileA Bpoh BIdhid A 2estrdnbecenfiabd ivithin & cohi ent

within a conpartnment made from sem -perneable fil ns.

18848 ofiangephi-peradiblenhiendstang @t il avith ¢hes noateik émthe pouch

contact with the aroma -22 WO 2004/028261 ]

g pPeeaBinidin 3attacked th oy fommmepatt ofshe coatainef. Otber
ackage or within the aroma- providing conponent and

fgnmssfdiihﬂeﬂﬁabﬂmmg) ageot, seebrasqelignipar gas.oean bepmmobilized

stabjlizing agent may be in the formof a solid that

b;sbemgamcpkag@gl ighe @mipines valthﬁ{w celide atora-pERViding

S A i Gl
A PTmE G erefieag b Reo Qs BF ingoker dfong with

AR agiaibloviing BsnbRRuRR hE TR prBffe i BE'iBpared by

THRIT 31 DS pER ik i RSO 1 such

éf FRdbERt&an be provided in the package along with

e arone-provi ding agent so that the final product

can beePaRHdcedrithochhdfR i¥ thOpakitibriiig drdni@oblization of
optionally with the addition of a liquid such as mlk
@®ie veinPoneifetndnht paksard efitfenstiter ithetdaeomad, thepsoveg or
or inmobilization of one conponent and the Eassage of
thieecthtdvegh.t he o@en@rsibn ofithis emdrodimenththeesthbdigghg agent
one version of this enbodinent, the stabilizing agent
such as sulfite or cysteine is immobilized and provided as a sheet, film,

block, insert, powder, mass or other structure for contact with the aroma-
providing component as they move past, around and through each other.
For example, stabilizing agent can be added to the coffee aroma-
providing component for a time sufficient to achieve the desired
adducting or scavenging and then can be separated from the stabilized
aroma-providing component.

Alternatively, and in most cases preferably, the stabilizing agent
can be incorporated into the package or container which is to be used to
separately store the coffee aroma-providing component, thus achieving
the desired adducting or scavenging during storage by simply placing the

coffee aroma-providing component into the package or container. The
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such as sulfite or cysteine is inmmobilized and

provi ded as a sheet, film block, insert, powder,
wora@sg/0e8260t her structure for contact with the PCDER2003/010733

provi di ng conponent as they nove past, around and

t hrough each other. For exanple, stabilizing agent

F AR A o v LSRR of
Adel BEEAbIRGRYRMISHBhAh MREDAA ISR BREAeARId ' O

the s I I'ized ™ aroma- provi di ng céhponent.
eIRsA, iotat Yan BRAntOrptIated AE 8 Scparite b@ﬁip’artx%@ﬁt which can

stabilizing agent can be incorporated into the

bapeameatid bpthear@nhavhiostidirg ¢ompeneaeBut which compartment
separately store the coffee aroma-providi ng conponent,

tdtamsathbistabihiger thereteso that @ddundt egitdhe soavsEng ogpackage
during storage by sinply placing the coffee
whemsthprstabitized codfseoamma-iprovidihg quaxpegentas added to the
contai ner. The -23 WD 2004/ 028261 PCT/ EP2003/ 010733

fnathpt beverpgegaeduetin be sinply placed in the

conpartnent jn the formof _ a snall permeapl e pouch

such Bzagpeeidic sagngementiibe sabuing ageahts to the
o BB e e I ot SR S
T W Ve R T
i e B R R
@éé@ggfg?moh%ﬁt st Iaé}hbivé&ng agent is added to the

-providing conponent in a formthat is not
sol uby,p hBtHeE‘%E‘raIf%%ﬂ?&ﬁeﬂﬁ sEibiliA %e@ﬂ‘. AR AR®rPbrated
filter ias used to Tetal r’1 tehe stlag%c{ I ng agent | rﬁﬁt%aee
#6 kaicomhRite iR ridralirtd e biibbicmtainefer p@bﬁﬁg@l if88contact
conponent is renoved. In another arrangenent, The
slitbilld cofiige aganh-mevideg corappaeat ddringntorageeherein. This
more interior surfaces of the container or package for
sondvaaritageaushbedamse dhé etalztiaed coffee atiompa-pooypichegt
during storage therein. This ) ) )
component can be removed from the package or container without having
to separate or isolate the stabilizing agent from it prior to use in preparing
the food or beverage product for consumption.

Alternatively, instead of immobilizing the stabilizing agent in a
carrier or in the container, it is possible to instead construct the container
so that the coffee aroma-providing component is separated from the
stabilizing agent, and the undesirable compounds associated with the
aroma-providing component diffuse into or otherwise come in contact
with the stabilizing agent for removal from the coffee aroma-providing
component. While this is a less preferred arrangement, it is entirely
within the level of the skilled artisan as another possibility of use for the

present invention.
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i s advant ageous because the stabilized coffee

ar oma- provi di ng conponent can be renoved fromthe
w@awhaeebr cont ai ner without having to separ BC'BEP2003/010733

isolate the stabilizing agent fromit prior to use in

preparing the food or beverage product for

consumMfel !RRultéht Stabiizaetyffet '&?éﬁﬁdpﬂfviﬂaﬂg)ﬁ%ﬂﬂpﬁn%ﬁt is

the stabilizing agent in a carrier or i

egsdraialbr frebtofithe poatsilibige hgentstESEntlSt frost nmdims that the
contai ner so that the coffee aroma-providing

stabpbped toffee mrparapecitingrecohgporsing kontzihy deszohan, 1 0ppm of
and the undesirabl e conmpounds associated with the
atabalzimgoagetitrtbatwap ereginalliyfaddee torthe aronm-peowiidisg agent
come in contact wth the stabilizing agent for
dunimgatherstapliziieg tusatmentr braddition when a fongondeverage
Wiile this is a less preferred arrangenent, it is

predue gontgining antarema item ghe aremakprovading agentris prepared

Tt A B BBl S

Zggglnhf;qeqqyg%t@ge%ﬁflgag}ﬁéé\gﬁh;%ﬁéﬁgp o.n ?gtalna that food or

hERS RSB o el AE b L D c0Rditied SridrdR cotdipfiien as
SRS, LA b s
bf ﬁg% Bemdif iRAYHth Onwitkehe 2 basf P&Viﬁ?ﬂng Eﬁﬂgjon nt or the

Broduct 'CONtaini ng an arona fromthe ar ot proviging

86D br ?bévefﬁ%%amaucft it GRSUsIREH fﬂ‘coﬂurﬂt)ﬁ@réwlt%p&ferred

essentially Tree of the Stabilizing agen urse,

ehbokiddnes thetstalsitizimg hgegeididot dhsieed tadirdchigt cdmaast the

or beverage products are prepared in this condition

food or beverrprupruidueh, #ssit is firsssqpesaidd er feeovehad from the
stabilizing agent, whether immobilized on a support
aromatprovedingmeimponenbbeface foiming tie foadrar peveragieng
conponent or the food or beverage product until_ just
ppmponest.c disshgivn hielowninghefexaneples capliae peome, intthe form
st.aQili.zipng.agent is not_ allowed to directly contact . .
pﬁéql%éﬁ&ﬁﬁ%@m& & Deckaged Wikl splfitegofptian confined within
the... .
SR Sguc% so that ’&{eee(tjrofrﬁe(l) 18 stabilized during storage, but the
sulfite can not egress out from the pouch and the distillate can be
separated from the pouch or sachet prior to formation of the beverage for
consumption.

In conventional non-treated or non-stabilized coffee aroma, the
amounts of methanethiol diminishes to non-detectable levels over the
course of about 2 to 6 months when the components are stored at room
temperature.

In contrast, the treated or stabilized aroma-providing components,
that are stored with the stabilizer immobilized onto resins and at room

temperature for 2 months, are characterized by a significantly reduced
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aroma- provi di ng conponent before formng the food or
beverage conponent. As shown bel ow in the exanples,
wa@odoftees2ar ona in the form of a liquid distillBCEEREN3/010733
be packaged with sulfite solution confined within a
pl asti c pouch so that the aroma is stabilized during
degratigio oﬁl@%oxﬁ?&ﬁe@t@ thercdiflergibiR sofiffode@ TR
pouch and the distillate can be separated fromthe
pothhnethishlevel rgmiants dtatfleases 0%navéombardtusitagené gtored
consunption. In conventional non-treated or
abanxtient. | Afed renfoved odithestabiligingagenttandfeaction products
met hanet hi ol di m ni shes to non-detectable | evel s over
anhé betng subjast taboom Znperatumentthrage dhe stabilinmpoagsritsiree
are stored at room_ tenperature. In_contrast, the
stabilizefl arommagnovidiag compangnis\ardiohgraciapand fysa reduced
that are storfed wth the stabilizer, imobilized onto
degradatigniprafile comparesgertae ranviestionakearponests but one

har.act eri zeq by.a si.gnificantl)y.reduced, -25 WO
5 558 35 TS besd s U5 JBbHIIRE PEeROH Beormeaved but
conmpared t.0 the conventional conmponents. The
bR GisderfigrC At Sills 6 aro b Broneins S9MRonSsipar ed
toth r . jent, After removal of the.
st abi 1150my Pf RveftioPRRhEM e Bb bR R stBiapige s used
: . S
B} e fle RAMbRRIAICN o D REBATonk ol BRad it some
81Rb8RIRI SPth Yt MIBBL R0 HBRrBER When
conpared to the conventional conponents but’ one that
E6nviiitial oM Espaaitifeern _dﬁﬁn%&é’@h's’tﬁb&&%ﬁ%d o Rhove
renmoved but remains in direct contact th the
threodiesi ratde vl atgles @fiths exiffechinana hen theaddntiomak are
hi gh tenperature steamstripping is used to renove
goreerdtxl dabite thetmatment of thotoffecaroma Withnsddiam sulfite,
adducts, sonme dissociation of the adducts is
trsexanaple, much lgsardissociatipe of themdductsosaibseoved.
terrpefitg{ ure vaguum steam stripping is used to renove

the dddhasdegen {ang that she enhpaced pramaprovidingssempenent or

ddyct 5. t.hat are . 4 “ .
the sta 1Sl1zmg agent and aroma-providing component combination can be

stored at room temperature for extended periods of time without much
reduced loss of the desirable aroma at the time when the product is made
for consumption. For certain aromas, the desirable aroma notes can be
retained in the aroma-providing component during storage since the
undesirable odor or flavor notes are adducted or reduced by the agent.
The maintenance of the desirable notes for a period of at least two to six
months and even longer is easily achieved for coffee aroma with similar
benefits obtainable for other aromas.

For maintaining these stabilized 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
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generated due to the treatnent of the coffee aroma
wWth sodiumsulfite, for exanple, much |ess
wale@goed2at i on of the adducts is observed. |t heSI/BR®N3/010733
found that the enhanced aroma-provi di ng conmponent or
the stabilizing agent and aroma-provi di ng conmponent

>t ab _ f
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xt'ended periodd of tine w thout nuch 0SS
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for consunption. For certain aronas,
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aroma- provi di ng conponent during storage since the

imtlesart abhadaydanir by reutine nedtasy theeoptidinhedorige
reduced by the agent. The mai ntenance of the
thespembire fortretaihing thepeftective bramal dmsactewstice for the
mont hs and even longer is easily achieved for coffee
desined timaperinids dependimg ipen tie specibicearoma-proeiding
aromas. For nmaintaini ntg t hese stabilized or superior

eompenenbriebibizing agent, ramd desired aiegaa propediesaftersyerage.

at tenperatur bel ow anpj ent can be .ysed.
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%}%}E%é@&“tﬁé %&%ecatrﬁ)gﬁgg gh&ﬁﬁs fdin ?Sﬁﬂ&tﬁieaﬁﬂl fHéemoae oxygen or

ctrve aroma C eri'stics for t desire
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conponent, stabiliZing a desired arom

ROOBE hictessaay 16 reiovicadle of’dﬁ@okzgﬁn ahdt fre@iadichlshok he
aroma- provi di ng conponent and the stabilizing agent

addwdt=al] ef donsarbemtls.o gabh sone tiferdmiaayiskéll amvhetst cdin
stabilizing agent and aroma- provi di ng conponent play a
besttseledtrthe hregttive@tmountsef theheompoacstsaith¢ teeatmenttinies
and the longer treatnent tinmes that _are used, .the

ad he storagy temgperasyresosarihat dbe tecated aromarprovidinggen

%mponent can provide the optimum flavor characteristics to the intended
product at the eventual time of use.

The form of the stabilized coffee aroma-providing product
represents another feature of the invention. While any form can be used,
components in a gaseous form present additional handling considerations.
While this may present less of a problem in a commercial setting, such as
a café or restaurant where coffee is purchased for relatively immediate
consumption, it may not be as desirable for home use as the dispensation
of a gas into a liquid is not trivial. Thus, solid or liquid forms of the

stabilized aroma-providing component are typically used.
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free radicals are scavenged. Dependi ng upon the

intended results, it may not be necessary to renove
w@bdo402826he oxygen and free radicals, nor to BOIYER1003/010733

all of the carbonyls. Again, one of ordinary skill in

the art can Dbest select the relative anmounts of the

conp OW\BBtLPr?OVMSn (JFRRkL FRABilizbdRD fé@&oﬁﬂ@-{ﬁ%ﬁﬁ?ﬁg component

tenperatures so that the treated aroma-pro

QAR RAr €anbeReHidRd iea ARMMBBIBI Wayer When the treated
characteristics to the intended product at the

sronaabviding cmpsrentiiRe fiquid,dt caheeadidpblicteierted into a

cof fee aroma-providing product represents another

$elad byecarfvantmnahdeypirgotechiiques suvh dosprayadryting o dtbeze
conponents in a ga_sqous form present additional

deyidgi dp thenssghed attiis hsghlyvdédisatilbite comglupt teespralyedrying or
of a problemin a commercial setting, such as a cafe
freere dryimgaoperationeon afsodetion of stahrilized coffeer atoma-peoyiding
i mredi ate consunptiop, it my not be as desjrable for
somPOnSHt as soar agipgssHataliss tr%ﬁtrr@rﬁi)é/ thet Bahiliziggiagent so

Ui B im i S ihe atgrevindnig b bRt DIPYI AP Gompgnent can
b Ecteindl, Hodied daepatcly g %Sgﬁégé%&?iﬁr%@fﬁ fgeze-dicd
GRR Sb pelFarted B i SR Ep AR PARRY. B BEREe Batis
féig%,\'t/‘ g%??%@gf@}?%ﬁﬁ% tﬁét ?gac‘ﬁ H?srsto‘fﬂeé Qge‘? %ithslgldn% Bnute

. ying technl ques such as spray drylng Fr
A 10RO i N o e

QPRI N cORsEmaBldpidiuc@f stabilized coffee
aroma- provi ding conponent as soon as possible after

t r eat Thotstdbilizbé coffdel ddonha goagitiers tnay Ao BS imetpoeited
the aroma in the coffee aroma-providi ng conponent can

inea nedtaixnefioil) atks ior edhet sl vpatd, iprbeideidzas afi endudsion,
spray-dried or freeze-dried powder can be varied by
epcdapsutafed in mihereedibde naterinis by techniiques thattaregeneoally
desirabl e being one that readjly dissolves (i.e. .
knewnAnghe art.nnex beafiazen as ar okt onriad to peveder form prior

seconds) after being added to the fluid used
to storageg.

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. The

resulting liquid stream that includes soluble coffee is passed through a
steam stripping column where the volatile flavor/aroma components are

distilled out, condensed and collected. The non-volatile components can
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to formthe consunmabl e product. The stabilized coffee
aroma conponent nay al so be incorporated in a matrix
w@tooaiokg261nat er, or other solvents, provided asP@NEP2003/010733
ermul sion, encapsulated in other edible materials by
techni ques that are generally known in the art, may

be JLIPRATYS i, 11 @8Grar, ARSI AMURESIQ T bOby O

storage. ampl es” The’follow ng es are

ée’\rf 1186 tbthibhkr §6Kas ohhtsBst shdlf 816 edes.

odi ments of the invention. Exanple 1 A roast and

gr ounHof eR&S 10007 8ERIGGedfifes @tk toi the esatRitionprocess, 800
resulting liquid streamthat includes soluble coffee

¢ ofprsaeddistillavgbreacol¢ etethasid taepifieg] wol 50ng avoere didtdlate
vol atile flavor/aroma conponents are distilled out,
@rotendgd Trelamohé eistdldate Tives fiortheoddutddetoc 65 @esing

can -28 WD 2004/ 028261 PCT/ EP2003/ 010733 be utilized
deoxyganated fevrse osthosiamdser (aroneeB)pridieresudtisg @nors B
by evaporation to higher solids contents for shelf
salutioa 1§ steredrsra sealed comtaingr shatgErevents the arema fi®m
the extraction process, 800 g of aroma distillate are
pefimeting ohanddbet Pr@N{HOXEEeY fE0B ANIERIBE | | at e

(or o 8 e, S0t oLl et vos e ter fL MLl t S o
R T  S OIGER M S—
AP s 18 o P B4 0GR GhS Mpion,

(RRASALE LY1iAE AR tHPuftiel Wt e Widel11 0 Gnld 1%t WhnhaFRdded

are s at room tenperature or a perio

Pt Sixtuie O ’[ﬂi%’(?]ré b@nﬁ’lﬁlﬂg@ifo?l, [ Fé’s%ﬂﬁﬁ% Heerage is WIfotuﬁld to

consunpt i on, coffee solids are then m xed

hive gdotitéableteTanaidret water is added to the m xture.
Upon consunption, the resulting beverage is found to

Example 2

6% sulfite solution was passed through an ion exchange column to
load the ion exchange resins (Dowex 22) with sulfite. The sulfite loaded
resin was placed in a tea bag type package at thy‘e ratio of 1:200 of resin
relative to amount of aroma solution and the resulted package was further
placed within aroma B solution. The final aroma-providing component
was stored at room temperature condition for 6 months and kept the
acetaldehyde to methanethiol ratio typically between 15 and 75. The
coffee solids were mixed with NaOH and canned and stored also for 6
months at room temperature. The coffee solids were then mixed with the

distillate and hot water was added to the mixture to form a beverage.
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have noticeable off flavors. Exanple 2 6% sulfite
sol uti on was passed through an ion exchange colum to

wo o@d/ozd2el i on exchange resins (Dowex 22) w th BCi/EP1083/010733
The sulfite | oaded resin was placed in a tea bag type
package at the ratio of 1:200 of resin relative to

EoR§urRptioh, 8K tisuding %@be‘@é ﬁsféﬂuhﬁdtoﬂ‘?éxy@ﬁ ﬂa%‘f that is

further placed wthin aroma B solution. The f

ﬁfe@l’{@r Oy Esthnatple dnped evith awisnificanely @iduced rIlavel of
tenperature condition for 6 nonths and kept the

aadesirgelkyfevers. met hanet hi ol ratio typically between
15 and 75. The coffee solids were m xed with NaOH and

canned and stored also for 6 nonths at room
tenperature. The coffee solids were then m xed with
Exampliesii| | ate and hot water was added to the mixture
to forma beverage. -29 WD 2004/ 028261

PCT/ ERbgoRi 1@?@%@1@@%&@ eghinte aecalumn.t Asgma B

bevefo%?%&'gfpés%‘cﬂﬂmgﬂﬁ éﬁ” | ttllecitod o heuaetically
calel] Gt ibaR Tl YO neri 'gec;&f’raﬁgr?@? "W gbest
tﬁﬁ?}i Aokl i Ruiths: 0fed 8 3 G Tr 8 YT waeks: After
SQTREETME Aibhih ARbadY IndfifliReq A AELREHERS 1S
g‘%@?gﬂgﬁhﬁ&@ ?’B%ﬁ FORERSeG STt 307 Wohda Brosymption, the
VHH%E OfHPlol 19Ave b FRwvOreRM IS t ogﬁ}ﬁ% Eir%sher

found go have a flavor that Is percelve

thanssaph frohi BRapxglerie 1. Exanple 4 Aroma A sol ution
was added with 2500 ppm S02 equi val ent of sodi um

sulfite and stored overnight. The sulfite added
distillate was

Example 4
Aroma A solution was added with 2500 ppm SO2 equivalent of

sodium sulfite and stored overnight. The sulfite added distillate was
passed through a stripping column under vacuum and the aroma
component was collected free of sulfite with about 60% of acetaldehyde
removed from the product stream. The collected aroma was further
diluted down five times using deoxygenated reverse osmosis water. The
final aroma-providing component was stored at room temperature for six
months. The resulting beverage is found to have a flavor that is perceived

to be fresher than the sample from Example 1.

Example 5

Sodium sulfite is dissolved in water to form 1.2% aqueous

solution. A low-density polypropylene film is formed into a pouch and
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passed through a stripping colum under vacuum and the
aroma conponent was collected free of sulfite with

w@baun282600 of acet al dehyde renoved from the pPOIYEPR1003/010733
stream The collected aroma was further diluted down
five tinmes using deoxygenated reverse osnosis water.

th %uh{ﬂ%luﬁbﬁ%p?é@éﬁ hA GeSIRARY tl’f@éoﬁf:l‘ff qheAbouch is
Foom t enp e resu

erature for six nonths. t1ng

' : racdl i i :
SELEL A o ey bl st

thePaehled. TH atheuhs of st Hite\sduiion WehBbut §% of thd a2Z8ma

aqueous solution. A lowdensity polypropylene filmis

doditisd. MMHeoh w%ﬂﬁbi@ndture?dfﬂﬂ@ t&Adahé prevents
PCT/ EP2003/ O?i%? 3 the sulfite Sﬁ?,ﬂoﬁﬁ}ﬁs placed and

reaieadion ohthe sddiuposulfite therethraizh, dut the cedifeerarohea
cont ai ner containing aroma B solution and the
dififuses tlerouigh thehpolypeepldne Troachnwalls toicontadtithe sodium
solution is about 5% of the aroma solution. The
swiiteostiobion duting stapgelsé rpom, imapstabies toraypertied of 6

er neat | f th di ur fite t th h, . but th
rhonihie Do thamnsbopbiin s Hoghot ullpeiheriche tiouch

I t .th di | fit lLuti duri

bR BTG (RpBERUI besae sBrlg b fomlAte

e.to.th I il ffect of o, tein.t

it ibfige S ot A Fonlfan el Phet AstidioBbydrefor

art| d w Y t: i NS
SRt SR ot i B R AP s RROM s

' i L0 : hinth [ fit

R ol e AR bt SMiBE o component
sol utdgifee SRNide %S Atdidd RBoM %xﬁgeﬁtufé)tﬁ’éhﬁeé SR RS e

I
separately fromthe distillate but for sa tinme

dsfiilag bihrorabbfsamedhicipednd. thancofisedolids e then mixed
distillate and hot water is added to the m xture to

withrthe dibeNeteageal hbpomteronuddud tonthethéxtues ub forng a
beverage is found to have a flavor that is fresher
evanageakipan ¢onsumption, the resulting beverage is found to have a

flavor that is fresher than Example 1.

Example 6
Aroma A solution was added with 2500 ppm SO2 equivalent of

sodium sulfite and then passed through a liquid-liquid extraction column
using coffee oil or another oil such as a medium chain fatty acid oil as
extraction medium. The resulting oil contains aroma component without
the presence of sulfite. This aroma-loaded oil was encapsulated or
directly used to flavor coffee soluble powder or stored at room
temperature for 6 months prior to re-constitution back to coffee beverage.
The resulted beverage is found to have a fresher flavor than the one

without the stabilization process.
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Exanple 6 Aroma A solution was added with 2500 ppm S02
equi valent of sodiumsulfite and then passed through
w@2doume826t | i qui d extraction colum using cof f PET/BP1008010733
anot her oil such as a nmediumchain fatty acid oil as
extraction nmedium The resulting oil contains aronma

Eggﬁg@gm W thout the presence of sulfite. This

~Toaded oil was encapsul ated or directly used to

flavoryg %feftﬁﬁzﬁ@G 1R-REVEBIFR ardhed 88h ¥k diR@Pkulated to
tenperature for nths prior to re-constitution back

foRntedpided gvarae %tabl@'%&dr@%%" skt soahat tisey eanbetalded

have a fresher flavor than the one w thout the

ol thbi doffed solidpavarsy sime piiotdo 2322 fhtion of a beverage
PCT/ EP2003/ 010733 Exanple-7 The stabilizing

mgemtief teeeonnirhptioar oma can be encapsulated to form
capsul es that are stable and easy to handl e so that

they can be added to the coffee solids at any tine
rior to or after formation of a beverage but prior

nption. Exanple 8 Various food products,

i ncl udi ng powder ed cof fee m xes, ready_ to __ drink

bever ¥guousiteed aredurtsanerclvdmg powﬁrﬁ‘é cpbfepumixesd ready to
i.th the stabilized coffee arona. | e 9 For. every
TS DTS, 65 A, s COR T GHhDBOUTRTated Wikh The

ﬁoéﬁected nd then diluted to 1200g usi ng deoxygenat ed
abilized SPOMGat er (aroma C, with acetal dehyde

typically Iess than 100ppm. A 6% sulfite solution
was passed through an ion exchange colum to |oad the

%gé_&g%%gange resins (Dowex 22) with sulfite. The aronmm
on was passed through this colum and

c QLL?%G?W 1 %@%bif‘l@&@ cbiResUb b5 0F dronmedistifatdwas
collected and then diluted to 1200g using deoxygenated reverse osmosis
water (aroma C, with acetaldehyde typically less than 100ppm). A 6%
sulfite solution was passed through an ion exchange column to load the
ion exchange resins (Dowex 22) with sulfite. The aroma C solution was
passed through this column and collected.

Alternatively, the sulfite loaded resin was mixed with aroma C
solution at the ratio of 1:30-50 of resin relative to amount of aroma C
solution for one day and then removed from the distillate. The treated
distillate with at least 60% acetaldehyde reduced was packaged into a
hermetically sealed container and stored at room temperature condition
for 2 months. After storage, the distillate kept the acetaldehyde to
methanethiol ratio typically between 15 and 75 and/or acetaldehyde to N-
m-pyrrole ratio typically less than 30.

The coffee solids were mixed with NaOH and canned and stored

also for 2 months at room temperature. The coffee solids were then mixed
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solution at the ratio of 1:30-50 of resin relative to
anount of aroma C solution for one day and then

wo eommwestef rom the distillate. The treated di sPCT/ER1083/010733
with at | east 60% acet al dehyde reduced was packaged
into a hernetically seal ed container and stored at

\Rfﬁﬁ@h%ediﬁﬁﬂéféﬁrﬁi EBF WdtbPWasiaded (BRAERRiIxtHEE & form a

storage, the distillate kept the acetal dehyde to

B@J&ﬁggﬁ%@h doMsuinptYon Chk! réstiineeBev dragang feenandhave a

acet a de to N mpyrrole ratio typically | ess than
B8vorTtiait ¢ofifegRes tHdrdBxuaipte M arttiwith b shigdifi candycedoedd

and stored also for 2 nonths at roomtenperature. The
leotf e€ undesigisbleeflgvaénzen mi xed -32 WO 2004/ 028261

PCT/ EP2003/ 010733 wth the distillate and hot water

was aWddte the prezeding examipbes were apetidicallygdireesedrio the
consunption, the resulting beverage is found to have a
treatmoenttanad stabilizasmeof cngﬁae Bxama, &t willie wumiedzately
si?nificantly reduced |evel of undesirable f]avors.
replized thyeone of eadingri sk e sheartdhgpargmp dastillates from
directed to the treatnment and stabilization of coffee,
thgraouresgs) welhes; Qﬁ%@& ﬂé@@ﬂypfoﬂé&%gz%nwnéﬂks that contain

e
ARG SR B SO Bl on LR\ R e it
B 0 P Sl R A0 S ES E hiey

ngcﬁﬂ#sﬁb&@e ?é @%gﬁ@'h\&% RN uch afePQshRmed at

verage produoct er such products are consuned

®om tERPet AP AeWodle@0p FOALEr fftet h@éﬁ-’ﬂg.ogaéﬁéﬁrproducts

heating. Typical products include coffee powders,

inehede toffde ipdwdeaseranly 16 ddak bevesyge adkes, danest, cakle

or ice creamalong wwith many others that are limted
foktingyrtibe créamgil oag ivoith anahy otedrs thatyaref limite dpomdgust the
formulator. The term "about," as used herein, should
igeagination dnel credtivstyoolithet prodeice formoulsdon nunbers in a
range of nunerals. Mreover, all_nunerical

The term “about,” as used herein, should generally be understood
to refer to both numbers in a range of numerals. Moreover, all numerical
ranges herein should be understood to include each whole integer within
the range.

It is to be understood that the invention is not to be limited to the
exact configuration as illustrated and described herein. Accordingly, all
expedient modifications readily attainable by one of ordinary skill in the
art from the disclosure set forth herein, or by routine experimentation
therefrom, are deemed to be within the spirit and scope of the invention

as defined by the appended claims.
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ranges herein should be understood to include each
whol e integer wwithin the range. It is to be

wanaensg2end that the invention is not to be |iPCT/EE2008010733
the exact configuration as illustrated and descri bed
herein. Accordingly, all expedient nodifications
readily attainable by on ary skill in the
art fromthe disclosure gggig%?'fﬁherein, or by
routi ne experinentation therefrom are deened to be
within the spirit and scope of the invention as
vahdtie¢ldivnddis: appended clains. - 33 WO 2004/ 028261
PCT/ EP2003/ 010733 The Clains What is clained is: 1. A
process for stabilizing a coffee aroma-providing
conmponent agai nst | oss or degradation of desirable
flavot. or Aemsweys fohstabdizingst coffeefaroms-providingyr i ng
storage characterized in that the aroma- providing
camponent agsinsbhusaciredegradation sifalsisitable flaxgeor sensery
manner _such that the stabilizing agent IS(frOVIded in
elraragtenisticsfafdts anaame durtigesiosage gharacterieed in that the aroma-
undesj rabl e conpounds associ ated wi t,

1% wm@pﬁl@nt:bﬁméﬁ ted wi m@lgmg pgeddngoragger
di . t wh t .
St i st e tan oy dret i 6 ampuibtaistiig o

ristics of ;the coff

l'aé’hvlffélf’ LReER ik BRERSh RN <R BBt ARGl RO
& paRTouRlipg Horkp ?fée Sodorm 5 S‘v.\f’g.h%%& SRR on blfding
%‘fﬁ %h@nﬁ %ﬁﬁa@dg rb’éﬁﬁf %os?éee o rﬁf)ﬁ;db {d¥or more of the

onent 1s e nti a he st I zI ng agent

&Eﬁfhlﬁeffpﬁ%r%r se@l%?j @EQrdé"téi‘i’étfés GPﬂi@é(B‘ff@Q aforpalihaBe

aroma fromthe coffee aroma- providing agent is

86 @ beemhop roci@dm%:mm dnert duHiagntofss odi(by tedunek. off
characterised in that ?he stabi |l 1rzi ng agergty

flavow genéraviont derisg atotapzerd the fdo&”&eaamma-@:rovuﬁng g
conponent

component, and wherein the stabilized coffee aroma-providing

component is essentially free of the stabilizing agent when a food or
beverage product containing a coffee aroma from the coffee aroma-

providing agent is prepared for consumption.

2. The process of claim 1, characterised in that the stabilizing
agent is removed from the stabilized coffee aroma-providing component
prior to adding the stabilized coffee aroma-providing component to a

food or beverage product.
3.  The process of claim 2, characterised in that the stabilizing

agent is removed from the stabilized coffee aroma-providing component

by distillation, fractionation, precipitation, sublimation, ion-exchange,

-34 -



prior to adding the stabilized coffee aroma-providing

conponent to a food or beverage product. 3. The
w@e@sose6nf claim 2, characterised in that thePCT/EP2003/010733

stabilizing agent is renoved fromthe stabilized

cof fee aroma-provi-ding conponent by distillation,

i | NP
e R a3l D9 B T B iatis gl
leikftactlohl allLalpRousaequidrextescst, ClRbnRAYSAibhic sBAMR96h, or
liquid-oil extraction, oil-aqueous |iquid extraction,
strigpimogr aphi ¢ separation, or stripping. 4. The

process of claim3, characterised in that a colum is
packed with the stabilizing agent and the coffee

ar oma4pr oviltiepromgenvf ickainp3s sharacherseghin that actolomn s
stabilize the coffee aroma-providing conponent. 5.

Packed sods the stabilizimgngaiansctherd arpmagroviding agent is
cof fee aropa-proyi ding agent contacts the stabilizing
ngssad thsopghthe celymarte, stabiizentherqnfées arquuaqueviding

t hrough a stripping colum, optionally under vacuum
Sﬁﬁlﬁ(ﬁ@%t abi | i zed cof fee aronm-provi di ng conponent is
collected in a formwhere it is free of the

stabilizing agent. 6. The process of claim 3,

o OB a2 e AT ot
A .
i G et b A
vheuust abdlthgisebitigedicoffee Jﬂﬂﬁn@fﬁéﬁﬁﬁgg;cfogﬂéﬁéﬁ'ér% is

characferised in that the stabilized

aollsetedriavd fhrng viesredo wﬁeb%mhemlﬁﬁzmv% hBemf. por ati ng
the stabilizing agent into a nateri al ich is added

to the coffee aroma- providing conponent during
storage but which material is separable or

The process of claim 3, characterised in that the aroma-
providing agent contacts the stabilizing agent to form a mixture, the
mixture is passed through a liquid-liquid extraction column using coffee
oil or another oil solvent as an extraction medium, and the stabilized
aroma-providing component is collected in a form where it is free of the

stabilizing agent.

7. The process of claim 1, characterised in that the stabilized
coffee aroma-providing component is prepared by incorporating the
stabilizing agent into a material which is added to the coffee aroma-
providing component during storage but which material is separable or
removable from the coffee aroma-providing component, or the coffee
aroma-providing component is separable from the material, before

preparation for consumption of a food or beverage product therefrom.
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renmovabl e fromthe coffee aronma-providi ng conponent,
or the coffee aroma-providing conponent is separable
wo camioedzel materi al, before preparation for cOPCI/EP100®610733
of a food or beverage product therefrom -35 WO
2004/ 028261 PCT/ EP2003/ 010733 8. The process of claim
1, charact gy ' ; bl : 3H
8 T[é\lbﬁggcégh 6P@fa1ﬁ1h§, ?ﬁeﬁﬁbﬂg‘ré&ﬂ indR&t Bfe stabhl(lezed

aroma- provi conponent | orne contacting t

coftte %roﬂfag}gﬁ)gﬁﬂﬁ‘g _@(i)l!ihg)o‘ﬁ@ﬁt’ SN bY cdnfEdtiig e Ebftke

contains t tabilizing agent foll owed by separating
afenaiprbividiag Eorepdeentawitibn Ri-avHdl it contaianené statillying

the material.” 9. The process of claim8, characterised
agerithfellovied batsephaitindidie stabilizichsotibe astmbipicaiding

agent is associated with a container for packaging or
sompongnt fient 0lhé esateriata- pr ovi di ng conponent prior to

use of the conponent for preparing a food or beverage
product. 10. The process of any preceding claim .

char a2t er i $ba pracesseef eladm .oghasacigrised-iprthet thengaterial that
conponent is freated wth a stabilizjng a%ent t hat .
¢ontamxthe sipbtizngggentiss assostatad avithia gpntamer dor packaging

aroma: praovi di conponent. .t 0 i nprove Or .preserve e
S STt S0 10 APV e SR RB B BribR & Gee A iBF e
fl avor a sensor. chgraéteri stics of th% cof fee
CIORREBh Y a 1609 (%@gvpﬁaeg Clof compounds
that are associated with the undesirable
characteristics. 11. The process of claiml,

ar ora Bt ov 1 0 ACSEREC B PRATib B lrBsrisedin hat the
$Oee atGhialprovigi Pbﬁbﬁt s fRARd wthWétaBilisingdtesht that

to the coffee arorma- providing conmponent during
iterReSwalcomipotndy Hsbeciataditlb fife cofea bR MAGiREding

stabilized conponent fromthe material when a product

¢ampoaenstorithpesve or pregeave dhe tdffetreontncasponhds ithatwan
1, characterised in that the stabilized coffee
imnprresvepthevd atiradpl e dlayoremid sensboy chdranyeristintsact thegeeffee

mat eri al

aroma component and to reduce the amount of compounds that are

associated with the undesirable characteristics.

11.  The process of claim 1, characterised in that the stabilized
coffee aroma-providing component is formed by incorporating the
stabilizing agent into a material which is added to the coffee aroma-
providing component during storage and which further comprises
separating the stabilized component from the material when a product for

consumption is prepared.

12.  The process of claim 1, characterised in that the stabilized
coffee aroma-providing component is formed by contacting a material

that is processed to form the coffee aroma-providing component with the
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that is processed to formthe coffee aroma-providing
conponent with the -36 WO 2004/ 028261

woe4BR2603/ 010733 stabilizing agent, foll owedPGIEP2003/010733
separating the stabilized coffee aroma- providing
conponent fromthe material. 13. The process of claim

" : . ) N : ]
R R e A S T
f@ﬂ@lﬁhg‘gomﬁﬁ@ﬂt%m(%h_e%hfe@i‘a‘l! ng of the beans to

enerate or “isolate an inproved coffee aroma. 14. The

process of any preceding claim characterised in that
the stabilizing agent is a conpound that contains at

| east 18ne dhemproaesngf alaind ¢2stharaetdrived ipathat tie stabilizing
el ectrons and is present in an anount sufficient to

agettt isviddedstoneofiite beensipdes ito aldarirencoastimg; queachits,
associated with the coffee aroma-providi ng conponent
cookinguceesaetiog of tbe edas to goherate enpsolatis anamproved
generate or preserve one or nore coffee aronma

@@ffﬁ@@ﬁ@@lat- hat contribute to the desirable flavor or
sensory characteristics of the coffee aroma or that

mask off flavors in the coffee aroma-providing

ComPO ks arbaE AP O e b8 MO L
SELIPRSh S P SR TR
s S e L M
PéHH?%ﬁ%Pan of fife 1A @ﬁfé@@{rﬁa&%@&ﬁﬂ%un%%@é fatéd with

conprise tree radicals an € stabl ng agent 1S

fg’%eeé@ﬁ’ée laRomA0pRNBEH fpbﬁbﬁf"é(f FIYRMifRe YEMRE %ﬁifdé@irable

or scavenge such free "radicals so that the coffee
a6 RO URILRPeN e behsraié apipregade DM & BRRE \Offee ZOnYD

2004/ 028261 PCT/ EP2003/ 010733 16. The process of claim
ddmponakdacheat cortdibuie tbdhe dbsirabkbilavar ogsensory
characteristics of the coffee aroma or that mask off flavors in the coffee

aroma-providing component.

15.  The process of claim 14, characterised in that the undesirable
reactive compounds contain carbonyl groups and the stabilizing agent
complexes such compounds to form adducts that are separable from the
coffee aroma, resulting in a reduced level of carbonyls in the stabilized
coffee aroma-providing component, or the undesirable compounds
generate or comprise free radicals and the stabilizing agent is present in
an amount sufficient to reduce generation of or scavenge such free

radicals so that the coffee aroma component is stabilized and preserved.
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agent cl eaves conpounds containing disulfide bonds to

generate or regenerate thiols that contribute to the
waleaunzbe fl avor and sensory characteri sti csPOf/EP1v@3/010733

cof fee aroma- provi di ng conponent. 17. The process of

any preceding claim characterised in that the

st abi kzin ' n t:ai s

one alt1 g'm og h?%ﬁlfa&re i?ssoﬁﬂ%{rffgggﬁ,, a%)%égfeerl{%%ra 1gﬁaﬂrf%gﬁﬁew§t%%ﬁtlzmg

i : i o AN
Sheleaely o phgonnts sl LRI gl

riReresteathigiRthar eseEibide ¢b shedeshabRC&VHS8Ad isBnidst

the stabilizing agent is a sulfite or a substance
thatactaistiisnsf e @sfiies at@aaprovidihict ®ompohbhr! , an

am ne, an amno acid, or peptide and is used in an

anount of between about 1 and 50,000 ppm 19. The

process of claim 18, characterised in that the

st abi 17zi nghequecesscofipny peecedingldlaine, clarscrisedan that the
gl utathione or their salts or materials containi n%
sfabHizipg agendis greomppesadthatrcantaimsnideastusne atosnot sudfur,
react with carbonyls associgted with the coffee

BHERELIH R HESIRf c%rbﬁao\ﬁ@ﬁtat oast pedRais of eledrensand is
18, . characterised in that, the stahljzjn agent

Eb i Sh anaowns ot bervedorbavtol srdadGdBheRe or thei r
salts or nmaterials containing such and they are

present in an anmount sufficient to exhibit sufficient

U89 DI ReSEBY OB EnEATARE By ed inthat the
S Y B8 s R e S bR S A R0 B R
Ql1£igk 20 Mibl, £0aRARE SAM aRfnbAcidASr a%%lﬁi&é 8R4l £58d in an
agent’ is associated wi th anot her Itive that acts as

amoant ofbeiweech idouslakid 501000 gaent . wherein the
carrier is a solvent, an 0|1, an enul sion, a

flavoring agent, a carbohydrate, a protein, or an
antioxidant. 22. The process of any preceding claim

char at9er i $hd processaot claem 18, characterised in that the stabilizing
agent comprises a sulfite, cysteine or glutathione or their salts or
materials containing such, or an enzyme present in an amount sufficient
to react with carbonyls associated with the coffee aroma-providing

component.

20.  The process of claim 18, characterised in that the stabilizing
agent comprises a sulfite, cysteine or glutathione or their salts or
materials containing such and they are present in an amount sufficient to
exhibit sufficient reducing power to scavenge free radicals and to
preserve sulfur aroma compounds in the coffee aroma-providing

component from oxidative degradation.
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stabilizing agent is present in an anmount sufficient

to react with sonme or all of the carbonyl groups
w@r@smes26i N conpounds associated with the cof PEFER200S@10733

to generate or regenerate thiols or to reduce or

inhibit degradation of thiols in the coffee arons,

thus petal Th.@gasrbg%s?ﬁﬁﬂfa g cHdré&!t‘éﬁg@ﬂ. iﬁecﬁéf’ﬂ?ée%tgltailizing

characteristi e coffee aroma duri ng at

4¢ht i9RREGGaRId GAQH AUethel aHBRICOTHRAACHS 858 catder Thiethe

process of claim1, characterised in that the

sthbBHidihgegentr wherdinakit dandec R ookt #n 8il, bl WrAulsiet, a

optionally includes a coffee aromm carrier, or the

Haedrihgzeent,od tatbokyaratep agtiotéing oc anrmmioiidast. dri ed

to a powder and is stored until a later tinme when it

is reconstituted for consunption by the addition of a

l'iquid. 24. The process of any preceding claim i

char a22er i ‘thd pracessaof any pregading claimpr¢haractenisedinrthat the

the stabilized coffee, aroma-providing conponent wth

sfabdiing agenhis pressay ér agameunl s licaenidei rwact with some or

!@hq idto forma liquid foqQd or beverage pr.oduyct, aﬂd
)Qi% ge CAEDINYBTeUPS 1B et 1B\cosppaynds gssapigted with the

fr eze-dl%éi ng to optain a solig miterial hat ret.ains

¢ides Arema tofgenpsate T geusTate thigls Or dprediice gf iplnbit

SRR Sl 8 CERIRSH i, Oyl R
@Q%'{ 8¢ §&?§or§ﬁ%{a§$€t@?§é@% Qf e f%ggfe'g‘ a{}%&}%{é‘gﬁﬁﬁl‘jgfaqqe%t two

EVer age pro ormo pac

ORER stfﬁggéio‘?tﬁe%ﬁ@e' e'g%ﬁ?a.?"f fee aroma-provi ding

component I'ng preserved or inproved desirable
flavor or sensory characteristics and being present
in an anount sufficient to provide or inpart its

fl avop3or thegroyesh6f elai®rl,sihagactedisednnhacithet stabilized
characterised in that the coffee aroma-providing

aroma+peotidiag soatpdneredsw tidquial Siatbiptioniatly inebelds 4 baffee
is inmobilized in, q{qon or within the package or upon
anomacatrier, ar ¢che stabiliped coffeepronte-pw viking confmoneamds
gart of the container such_that the stabilizing agent
red &9 arpovdenand dsrstaapd et enlaterctimes when it is reconstituted

for consumption by the addition of a liquid.

24.  The process of any preceding claim, characterised in that it
further comprises combining the stabilized coffee aroma-providing
component with a food-forming or beverage-forming ingredient and a
liquid to form a liquid food or beverage product, and drying the liquid
product by spray-drying or freeze-drying to obtain a solid material that
retains the initial flavor or sensory characteristic of the coffee aroma for a

time period of at least two months during storage of the solid material.
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aroma- provi di ng conponent, or the coffee

ar oma- provi di ng conponent is separable fromthe
wa@t@biokd28i ng agent before preparati on for consPOPEPZIN3/010733

of the food or beverage product, wherein the food or

beverage product is essentially free of the

stabigzi ng Mﬁ o.fd%fbllﬁ‘&?e%rﬁgg gﬁbﬂuéﬂ“ﬁl {HRSforf of 2

degr adat i on esirable I or sensory

gék%{r?g‘éttﬁraj[ ééﬁﬁﬁnﬁhér@fh aStaiilizbd gz‘écffg%f drdfna- roviding

>provi di ng conponent are re or prevente

é&ﬁbghéﬁf h%f@ lefséﬁfefﬁ SFBNPEOVH HBSr AERARSY off SrRlons

Its desira avor or sensory characteristics

ShHrhBebravticRdnelssid ok etisinddn ahaasudficien®edprovide or
tenperatures. 26. The product of claim 25,

ohpaadtsefl isedor serisoat dhagacteeibtits to tige peodudt, tharacterised in
i mmobi |i zed onto ion-exchange resins and the resins

thime the aoffde anonta-provtimg berthpoment 1§ stabeldzed with & stdbilizing
the container for the aroma providing conponent. 27.
agentghoetiscimmobilizédripsupon 06 withiarthetpackegd drripdmer

the stabilizer is inmmbiljzed onto or within an .
wihdn atasrienplacedwpemn or svitbisnernterseing part o dhe eonéainer

ar gma- provi di ng conponent and bsequent | epar at ed
suchnbok dhe sEALZINEPERRE SCREARLC OF SemaNAgle Siash ihs coffee
-40 WD 2004/ 028261 PCT/ EP 003/5%0733 28. TQﬁ; roduct .
Fomnprexiling camperents 05 e cptics AremasprOYiding, SpmRqpent 1s

e T o A S
SERH oY bR RBMS S RLEE WA (RYRERRSE b i
&8y PSS S bR SR GhcAGThe sso

adRELARHhE ddR@aEa R vk OF abRsSHoth Sractdradtidshspthar e

&
abfe to bind with the stabilizing agent and becone at

stabHizddbed e aptrhangibwWiling cofmpeneatiare ratdred dhgreviented
the coffee aroma-providing conponent.

such that the coffee aroma-providing component retains its desirable
flavor or sensory characteristics during an extended periods of storage at

room temperatures.

26. The product of claim 25, characterised in that the stabilizing
agent is immobilized onto ion-exchange resins and the resins are placed
within, attached to or formed as part of the container for the aroma-

providing component.

27. The product of claim 25 or 26, characterised in that the
stabilizer is immobilized onto or within an insoluble matrix which is
contacted with the coffee aroma-providing component and subsequently

separated from the stabilized coffee aroma-providing component.
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30. The product of claim26, characterised in that the
coffee aroma providing conponent has one of the

wo odohord2ay features: (a) a ratio of acetal dehpdEEP03/010733
nmet hanet hiol that is 200 or |ess during storage over
several nonths at roomtenperature; (b) an

acet ahgenygg, ‘i:ﬂpﬂg@fc éf%&ég D of 39irh8. .-E?,”bﬁénltgggeg}ﬁed in that

stabiTrzation-*o aronma providing co

ot ial | . hvd - _
Ec; tghﬂfi&@%tageggﬁ%/ggﬂ%%%@gﬁﬁ ati onléﬂgi‘é1 %20 tg&g%gpm cable
Alat&iaSihabcbhahs e §1fab@liﬁi@1ftgf Sfent2A00 T g@ubﬁli@ ®laced
conponent that intially confains 80 to 100ppm

Peelia) Senotiel to3dr fores pafdifthecdforantnedf cl ai ms 25- 30,
characterised in that a food or beverage product or a
food-form ng or beverage-formng ingredient is

provi ded in the package along with the coffee aroma-

provi 29ng Ehemprodudtioield6028 pAaaattePGEAERADABIHIL SABHiZIng
32. The product of any of clainms 25-31, characterised
agenthiatsofutéon shathsiretaingd ag e pouchraddhe semiapeanealie
sufficient to adduct carbonyls in the coffee arong,
remove or reduce carbonyls fromthe cof f ePCHNEAE or

.ee aronm

reduce the degradation of thiqlsg in the caf.
@@retim@ugh sautat &{e}’a%@ e vz@hége% stabil g reSEcand
in that the coffee aro has. an initi,al congentration
broome s v et ComiREs Mitkiscihe iy tasBen R irie pfroe
concentra%i'.on of a %@{’dehyde after stabilization of
PAUR-PLOY 1?8(905595 ei n the acet al dehyde
concentration is reduced by at |east 50% duri ng
stabilization. -42

30. The product of claim 26, characterised in that the coffee

aroma providing component has one of the following features: (a) a ratio
of acetaldehyde to methanethiol that is 200 or less during storage over
several months at room temperature; (b) an acetaldehyde concentration of
30 to 90ppm after stabilization of a coffee aroma providing component
that intially contains 150ppm acetaldehyde or more; or (c) an
acetaldehyde concentration of 20 to 60ppm after stabilization of a coffee
aroma providing component that intially contains 80 to 100ppm

acetaldehyde.

31. The product of any of claims 25-30, characterised in that a
food or beverage product or a food-forming or beverage-forming
ingredient is provided in the package along with the coffee aroma-

providing agent.
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32.  The product of any of claims 25-31, characterised in that the
stabilizing agent is present in an amount sufficient to adduct carbonyls in
the coffee aroma, remove or reduce carbonyls from the coffee aroma, or

reduce the degradation of thiols in the coffee aroma

33.  The product of any of claims 25-32, characterised in that the
coffee aroma has an initial concentration of acetaldehyde of between
about 40 to 2000 ppm but a concentration of acetaldehyde after
stabilization of about 1 to 100 ppm wherein the acetaldehyde

concentration is reduced by at least 50% during stabilization.
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