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Technical Field The invention relates to a prpce$dRf 2007
stabilizing a coffee aroma- providing conmponent of a
beverage or foodstuff so that |oss or degradation of
the flavoring, taste, or other desirable sensory
characteristics of the conponent is inhibited or

m ni @ th t sence tahi | i in
The SIABIEAZRRBRAT STARNCEZRTS CORINEE ARIGMA, o,
relates to the stabilizer-free, stabilized coffee
aroma- provi ding conponent that is obtained by this

TRORREEERIA o e var i e %aX? K 28?"223"”23; age h

1 avbRedpbEptigRTelye 4 sirBuet Soisfenllzingd Qiffed Hioma-

PRSP e Habe A EURLRE s WaLidshor

- AEERRHSH of G Ity Otib st L OfferReSRPN, SeheBly 3 " 29°

B OO AET HASHAIE y whon

phdi@ncB YrEEADIEE ety M the cOmpdienk® &‘%Eabdiﬁ%tibﬁ.' The invention
reason, speclal attention~ nust e pal to the :

al¥oaRddtal ite tha RehsilioeASe e stdHiAYed IcOFT: kSVRHAS
as coffee aroma so that "either desirable ardma
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conponents are. reduced or ‘el'imnated. The prior art
recogni zes that various flavor protective agents can
be added to food or beverage products in order to
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unstable. Thus, its desirable flavor characteristics can be lost or degraded -
~ easily during or after proccssing or storage over time. |

As cof'fee‘ aroma degrades, it generates unpleasant and non-coffee‘-_}
like notes that are undesirable. This degradation suBstantially reduces the
perceived'quélit'y of the pfoduct'. For this reason, special attention must ”
~ be paid to the prepé,ration and storage of flavoring components such as a
coffee aroma so that either desirable aroma components are preserved or
enhanced or undesirable compcnents 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
imprm}e 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




sulfites can react with oxygen to prevent
deterioration of the flavor of the product due to
oxi dation of the flavoring conponent. Also, Japanes an
pat ent application 08/ 196,212 di scl oses the addit i%g MAR 2007
of sulfite, catalase, <cysteine, or glutathione to a
cof fee beverage when water is added to reconstitute
the beverage to give an inproved coffee %roma
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directly to food“products, US patents

C .4, O%lbzgfayand £th

sulMites eaneact withosey gerato prevantaleterioration pé dhe Slayog o1 the
into the packaging to %r event absorpti onAgf oi%) en

product dueetpaxidagion ebthe Hlaxgsing, caaRPeaERbn RO+ HAPANESE

fl avor conmponent in the whole food. matri x_i
pateregplication 0806, K dissleses theaddition eulifidsccatalase,

retai ned for _a | onger erjod of tipe. US patent
cysteine, @sglutathions te am&x%e@r%smag@ew 8P VERLCE AP, aaéeé dBed

to an aqueous extract ,of so] uble

! egloééﬁ.e sol i dsﬁgri o{eristic.
T e
| ot dnsleedaaidineahes e direuly £ o3 erofici, 1S phtents
1,060209 Suddh 36,00 isBleganat uigtexninBe fotnidtadingo
thp gretaeing fnbravson abponeibR by Sl 16 batEigtd Thed
Azt Sxifetp o e B (eBopSt B heHBBIE Bood st is

| af | i ng nt 8. :
Sl o A T A8 et o

[ kitey-t0 inpart the desired flavor, taste and ot her
p %‘ggﬁ%ﬁé aracteristics to foods to which they are

gﬂ ggg-rs yﬂ&%ne RESAN B3OS BIdses thsmeeiylshetsaptahcandseladded
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conponent agai nst |oss or degradation of desirable. .
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its aroma during storage. The process.
is later reconstituted as a coffee beverage. |
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
. ‘sﬁlﬁtes or other additives that remain in the food or beverage after such
“treatments is not a desirable solution to this problem. Thus, there still |
- femains a need for stabilization of volatile flavoring corhpone‘nts of plant
deri‘ved 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



conpri ses contacting the coffee aroma-providing

conponent with a stabilizing agent in a manner s ﬁ\h
that the stabilizing agent is provided in an alzog fAR 2007
effective to chemically interact with undesirable
conpounds associated with the coffee aroma-providing
component to forma stabilized coffee arona-providing
conmponent. The stabilized corrponent (a) retains a

sesisgry thammtenstids ofitobrome durifp fsﬁ)naffget NEhélpsheamal e °
flavor or sensory characteristics of the coffee arona

cdmptibes confaeting therwaffey hebmg-providiepecsmponens with a
storage, or (b) reduces off flavor generafion during
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process can be conducted so that the st abl lize
arcaffoskat @f&@vmm@mgzaébtmemu with vesiesithbld tympoatds
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ja-providing agent is prepared for consunption. In
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the coffee aroma-providing conponen or age.

erar@afdleéonglﬁﬁ tigherial is separable or rermvabl e
fromthe coffee ar oma- provi di ng conponent, or the
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separable fromthe material, before preparation for
stabilized coffee aroma—prov1d1ng component prior to adding the
stabilized coffee aroma—prov1d1ng component to a food or beverage
product. The stobilizing agent can be removed from the stabilized coffee
‘. aroma-providing component by distillation, fractionation, prec1p1tat10n,
sublimation, ion-exchange, liquid-liquid extraction (orgamc or aqueous)
aqueous 11qu1d-o11_ extraction, oil-aqueous liquid extraction,
 chromatographic separation, or stripping, such as steam stripping.

* The coffee aroma—prov1dmg component can be stabilized in

d1fferent ways. One way is by incorporating the stabilizing agent into a
_ matenal that is added to the coffee aroma—provldmg component during

- storage. Thereafter, the material is separable or removable from the

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



consunption of a food or beverage product therefrom

The stabilized coffee aroma-provi di ng conponent can be
formed by contacting the coffee aroma-providing
conmponent with a material that contains the

stabilizing agent followed by separating the 2 3 MAR 2007
stabilized coffee aroma-providing conponent fromthe =
material. The material that contains the stabilizing
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contacting a mater that is ‘processed to formthe

stalsilizeey ageahal iterde oW reanpotinds bisddigted! withl thel cuffee
agent, followed by separating the stabilized coffee
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thabcan imgwove the desirable flavohendsensotyochpacteaisticarof the
I nproved coffee aroma. The stabilizing agent is
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The stabilized coffee aroma-providing component can also be
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.

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—prbviding cbmponent 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 stébilizing agent is preferably a coinpound 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
reacti ve conpounds associated with the coffee

ar oma- provi di ng conponent to reduce sonme of tRel MAR 2001
undesi rabl e conpounds, or to generate or preserve one

or nore aroma conpounds that contribute to the
desirable flavor or sensory characteristics of the
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preferably, the stabilizing agent”is a conpound that
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aroat-prowiding lcoaspomertt. at om of sul fur, nitrogen,
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More preferably, the stab1l1zmg agent is a compound that contains

at least one atom having at least one lone pair of electrons The A
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 stab1hz1ng. B

agent may be a sulﬁte cysteme 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
N component‘that reduce its shelf life. |
The amount of added stabilizer that is removed lduring downstream

processing or the addition of immobilized agent that is separable from the



aroma conponent is generally in an equivalent to the
addition of the agent in an anount between about 1 and
50, 000 ppm The stabilizing agent may be associ at ed
Wi th another additive that acts as a carrier fog 1 MR 2007
stabilizing agent, wherein the carrier is a solvent,
an oil, an emulsion, a flavoring agent, a
carbohydrate, a protein, or an antioxidant. The
aro %,a&lhbéheﬁt ?ﬂgéﬁeﬁ;ﬂ? hearnegaiydlentts theeaddition of ther
or uring roasting; quenching, cooling, ‘or
td bhgeheabout ¢ grhs0400 ppm.i sol'ate an
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st afyid sEbiRZinA0eént ma?em@aﬁdciamdew ariothan addibive tha
suf |%Fent t%ﬂge%%t wi th sone or all of the carbonyl
actS QTR Reier 366 Oe stabilividghagdr, wdidrein thecatries is aradient,
or inhibit pyrrole loss fromthe coffee aroma, or to
an bAJHA@mAnlsion) & flavotirgy agent, arcarbohpiiliate, & protesnces e
~arbma, thus retaining the desirable flavor or sensory
antédradasateri stics of the coffee aroma during at |east
~two nonths of storage of the. coffee 3%&52. The
st alPhkistetilivdis egent can her added toycebieg BREOE 1901,
liquid that optionally includes an, aro carrier, or te
dufbihg Jmaghgy qaemclnmgem @oaﬁm or md ciinggo | GraH: lopggnera
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or idudate an impreved soffeq apmar &QGW@WW&% stabilizing
addition of a liquid. If desir .the stabijl..
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e invention also relates to a

mﬁﬁ@@gg%ﬁggé oFthBwITad8rdihaduct  in the formof a

contains therein a stabilized coffee L.
ar oMpp e fabilized coffee aroma-providing component may be a 11qu1d

that optionally includes an aroma carrier, or the stabilized cpffee aroma-
”providing 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
liqﬁid to form a liquid food or beverage product. The vliquid product may
be further treated by drying. For example, spray-drying or freeze-drying |
“can be appliéd to obtain a solid material that retains the initial flavor or
sensory characteristic of the aroma for a time pgriod of at least two
~* months during storage of the solid material. -
| The invention also 'reiates to a packaged food or beverage product

in the form of a package that contains therein a stabilized coffee aroma-



provi di ng conponent. The stabilized conmponent has
preserved or inproved desirable flavor or sensory =
characteristics and is present in an anmount 7 3 MAK 7400
sufficient to provide or inpart its flavor or sensory
characteristics to the product. Preferably, the
cof fee aroma-provi ding conponent is stabilized wth a
stabilizing agent that is inmobilized in, upon or
providing carhpopenkadhestabiiimedorompohent baspreseevegbaced
upon or within or formng part of the container such
inatvedhdesitadile flaviargomsensory sharederasiies and is preseablie an
~ fromthe coffee aroma-providing conponent, or the L.
amofihtsufficientitepoevidlenor topaditnilaver erpensasysharaeteristics
t he stabiliziq? agent before preparatjon for .
tocthespnoduictn Poeferably,dbe coffascaromayprovising conmpenent is
resul ting_food _ qr beverage_ product is_essentially fr,ele1in
stebilized withoa stahiligingggent that it imemabylized 1acgpen HrisH
of the desirable flaypr or senspory .  characteristics of,
 thereackagsion ypen esrvibin, AGRELBY pﬁacgdﬁgp%ﬁbm&ﬂn Qff forming

redyced or prevented, such thaf. i.t retains its- :
paaitihs (COTEAIREE BUS that i stabiving agent i seratahle o

storage of the prpduct for at ..east two nonths.at -
o ante Bom i Botlksaranin-plovighes Commipent o the coffee
resul ting,stabilized coffee ofa- Provi di .conponent
aypiBagroNHing Sonpgnsnt Ik sharalle, Goat e siabiling st fiefore
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cBhficteriftidsCoPHYstabilizéd coffee f@bh}\a-ﬁfdw}idh?%/ Gofponent are
concentration of acetal dehyde after” stabiTizat’ion of
rédesdd dr peeviledpichthat #trebiihi itsidesigbié flamyrlog sensory
I mmobi lized onto an ion-exchange resin withthe resin
cheragenttieeduringtstorage ofitepraduoct fof at heedt sevopmonths at
the container for the aronma-providing conponent. The
ambibit or soometempéersbures. | Prefetably dbexesolting siabiliredgoffee
insoluble resin that is contacted , -7
aroma-providing component has either a ratio of acetaldehyde to

methanethiol of less than 200, or at least 30% of the initial amount of
“acetaldehyde -cbmpounds 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 aréma; 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 iﬁxrriobilized onto an ion-exchange
- resin with the resin being placed within, attached to or fonhed as part of
the container for the aroma-providing component. The stabilizer may

~ also be immobilized onto or withiﬁ an insoluble resin that is contacted



2 3 MAR 2007 wth the aroma-providi ng conponent and
subsequently separated from the stabilized
aroma- provi di ng conponent. In another enbodi nent, the
stabilizing agent may be confined in a pouch made of
a seni -perneabl e material that contains the 2 3 MAR 207
stabilizing agent, with the pouch being placed
within, attached to, or formng part of the
container. The stabilizing agent nmay be provided as a
widl e anomargrovidingetaipedentamd sebseqemntbabépamted from
that is made of a material that allows carbonyls to
theestabdized: aromeaiprovidingocamponetey are able to bi nd
with the stabilizing agent and beconme confined wthin
t he Boasethestemabodimant, nthengtabdizing-agentimay de confined in a
conponent. The food or beverage product or a
PPB@]@ m%ﬂmﬁg ssmippewnagble meatarialghatigortiies therstabikzing
provided .in the package along wth the aroma- .
agedy vafththegench beipg glacedwithionatipehad th,royx fomypingepart of
is coffee roma, gnd the stabiljzing agent is present
thecomama, ThesAbH EBgagent Basibe caplitsd 8s arsalntion that is
of fee ar fromthe
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packaged food or beverage product in the -

coffee aroma, reduce pyrrole loss from the coffee aroma, or reduce the

degradation of thiols in the coffee aroma to thus reduce off flavors in -

such components.

The invention also relates to certain stabilized coffee aroma-
providing-components having enhanced and/or preserved desirable ﬂévo: '
- 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 componént that initiélly
contains 150ppm acetaldehyde or more; or (c) an acetaldehyde
- concentration of 20 to 60ppm after stabilization of a coffee aroma

providing cdmponent that intially contains 80 to 100ppm acetaldehyde.

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



2 3 MAR 2007 form of a package that contains therein
the stabilized coffee aroma providi ng conponent in an
anmount sufficient to provide or inpart its fla \
sensory characteristics to the product. Detail egog VR 2001
Description of the Preferred Enbodi nents As used
herein, the term "coffee aroma-providing conponent”
means a substance, material, or conpound that is
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- desirable aroma, flavor or other organol eptic
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e aroma.  As use reln, term

coff&& beahs ehdt a%égfro@éss%@lﬁiloﬁa‘riéﬁ@ﬁ%iset@ Plovede cofRbairdma.
to the flavor, aroma, or other organol eptic properties

of aAkapéddiereheitty Rgm Peipnifitattypértion’ srdefisedas anf
.a freshly prepared product for consunption. As used

atneueit of a desitableatomdg flavalrlor. othempogaasleptiefarasacteristic
the volatile conpounds of an aroma-providing

" that manriensended: oppencetveed by gredwhioaronsumesea foador beverage
vol atil e conpounds that can contribuyte to desirable

produasitoanbiohears argmehasdecan added or inqorposgtedei at i on
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Compéricated berains Gotiee aramal is defined ia by tha wlwglle favor

~and rgf‘gpn%nct:ompounds that are present in coffee products such as roast

coffee or coffee extracts. 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 heréin, the term "desirable ﬂavor or sensory characteristics"

ieferS-to the flavor, aroma, or other organoleptic properties of a food or |
~ beverage product that is reminiscent of a freshly prepared product for

| cohsumption, | |

| As used herein, the term “undesirable compounds” refers to the

volatile compounds of an aroma-providing component that promote

degradatién of the other volatile Compounds that can contribute to

.d'esirable flavor and sensory characteristics..

The association of a stabilizing agent with a coffee aroma-

providing component results in a stabilized aroma-providing component

-9-



-9 2 3 MAR 2001 that has a nunber of advantages.

First of all, undesirable conpounds that are normally
present in the coffee aroma-providing conponent are
scavenged by the stabilizing agent. Al so, conpounds

that can detract fromthe desirable flavor or se?n@onR 2007
characteristics react or formadducts or conpl exes

with the stabilizing agent. Generally, these
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| Aﬂgs;fdr@amagﬁsﬁegw di ng conponent that intially
contains 80 to 100ppm acet al dehyde. Al so, the
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carbonyls until over 50%of initial methanethi ol
propodion af addac’mdealnhhydes iededucednfrost 80itbi H¥)Y6 of its initial

product. This can be achieved when the stabilizing
' cs;g@ﬂntragon ramlrefzmblyratdeaqte&bm@ &0%. dchis aan bé tieasured in
of ar.qQ rovi di ng conponent that, is placed in
thﬁ éfu}?ié zec% sempenent byl (3} abitio pf ngetajdehydats o act
rBeHeRFONL Hitt JoPUCHer fosay bt iaege et roscrsl mouhs 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. 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 ina
package in contact with a coffee aroma providing component thatis
placed in the package
The preferred stabilizing agents also act as oxygen/free radical
_scavengers to prévent deterioration of the flavor characteristics of the

coffee aroma due to oxidation from oxygen, free radicals or other
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cof fee aroma due to oxidation from oxygen, free
radi cals or other -10 2 3 MAR 2057 oxi di zi ng
conmpounds. The preferred agents can al so cl eave

di sulfide bonds to pronote levels of thiols t hat3 W‘g 2007
then preserved by the endogenous anti oxi dant
activity. Al together, they ensure the quality of

oﬁglgé@gﬁgm%&% THepfofeftcdgiits BhYIEB ERave disulfide

SS
botRAS/ HORENCAEIURASH fiEIbRBEE aYe tiin preervad bysheb! o

ove he principles of the invention are now

edgdggﬁbﬁgtaﬁﬁo&@aaﬁthiei.e;Ameeb %aﬁep,ohheyrmuw giequality of

oftee aroma 1s disclosed as the nost preferred

th?lrreﬂﬂti?l FHids @ BRAR Unly Gabiefomtyfmlfigyuarbless a

avor | agent for various foods or beverages and

wBaay/gaeéh rMuhﬂsﬁ@rdbésSeydﬁt%lso endfeestablooventing. e
and” ready to drink coffee beverages to enhance the

f I avPhe priméples cfithedniventisansemow ilustrated firithe preferred -

t hese beverages. There are a nunber of known. nethods
ethbbdiheatswhere odffee avmeis disotbsedyascthe mestiprefermed

in this invention.- Typical methods_ include, but  are
aropha-provididgtenmponentar Goffestaroma isf wsed ps adlavnring agent

which stripping, gas flushi rlg or ot her net ho% are
forseatious ar bevenages eodaparticularly snsoluble cofiee, coffee
col l ection of gases fromthe grinding,

' conestraje apd readydo @inkcoffaepevapges 6o %ggg}lgg the faver,

Bt ST Sl SR T o
A SRS P R Pl g o,
S it LSl TSRRGREREba e

 afplt AT o M RIS, pl SR NP R SutPping,
B, B e e e Qe

S o s i esingsnin,
othei PRE®@ssing steps, or the extraction of the aroma from any of the
“processing liquids. Extraction techniques include, but are not limited to,
liCiuid/IiQuid extraction, CO, extraction, oil extraction, stripping,
, distillatioh, ﬁaCtionation; 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
unpairéd electrons. Typical atoms that have this property are sulfur or
nitrogén 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

C-11-



atons are comonly defined and known. Preferred
stabilizing agents include sulfur dioxide (S02),

sul fites, and conpounds that generate or -11 2 3 MAR
2007 contain thiols, am nes, or am no acids.

Specifically preferred compounds include any FOR3 MAR 2007
generally regarded as safe (GRAS) sulfiting agent,

such as 502, sodium and potassiumsulfites, sodium

cgﬁ@b' QhRSIS)] AL RiatHidd he6wRs, sgggﬁﬂda f@;efeﬁfggﬁﬁiﬂi unds

i'sulfites. Undel sone conditl , Su powder can

iRElude 88y EDA geheAlllPréd Aol 2de gt@g‘éﬁg) gﬁgﬁﬁﬁ’é agent, such

contai nifng amino aci‘ds,” such as cy

B EOL o0k Mend POEiRRIMUsAALE, ABEIRh il PORLLIRE O

proteins, are al so advantageous, as IS [ ut at hi one.

Ehbisuited, BalsodRihadbNporassitne Hasid fited.f Urkler sohgd as

yeasts or "yeast extracts, or those that generate

cohiditiens; a0l Ak o vhderi8 beNueldanph bhﬁﬁbwabﬁﬁziﬁg |sloiehn.

and cysteine react wth carbonyls, nanely reacTive

Sallflehgatgairing amidicketideesuch s egsidin®and Hionhotpstehiy]

~ cysteine are known antioxidants and free-radical
wvehethenysed abont ar i peptides ior proteinsisareadss hdbahiagicous, as is
agents herein. They also cleave disulfides to
getathione. fMaterialisdhat cOntdin lorigenerate suifitdss sueh asnyeasts or
desirable roasty coffee notes to the aroma or can- be
Yeastiextsactaser tufsecthat ggacrate thinle cansaladbeaisedody,
processey or . groundsy notes. Due tq these endogenous
ant i SYvelgaphiles suchiassuliite and gystrine seactrwithicsicbonyils,

BB oRLS Nk o R ST i1 and

cREAG 356 KoPi SufpRidah Gt GeeagioaL vaY oS FagATe

B SLASH e B Gy s gt dlouisces
LR AR Sl e U LA 4By
308 A R O 100 o A, SANGERLE G ot
such as woody, processey or groundsy notes. Due to these endogenous
antioxidant activities, the degradation of thiols and 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 toa |

| . directly added amount of about 1 ppm to 50,000 ppm in the ﬂavoring‘
| coinponént. A most preferred agent is sodium sulfite and it is used in an

amount equiifaleht to about 500 ppm to 8,000 ppm. The aroma

concentration and its constituents are determined by conventional
analytical"methods. Gencrally, a static headspace volatile profile was

- émalyzed using an HP gas chromatograph (GC) equipped with FID and

PID detectors and quantified by external standards of compounds of

-12-



anal yti cal nethods. Cenerally, a static headspace
volatile profile was analyzed using an HP gas

chromat ograph (GC) equi pped with FID and PID 9 3 MAR 2081
detectors and quantified by external standards®of
compounds of -12 2 3 MAR 201 interest. The standards
are analyzed in three different pH solutions (4.6, 6,

SRR T TSl A .,
6.1 THD EQrcRRtc A4, e FBIRY bnt Bota vPaElifiE DY
MERRGHEs lspGERY i PEBAnd Kt b
cqUI9HRARGT diftlthi| SuFRIBNFRor! theldlal SUC PO il o fFKantiile with 2

uantification. 'S equi ppe DB-1 cofumm

gi¥inh Bf3altdsRAaeddirto 20180 %34l The3dal {Phedtedidt FOT fHPY0 min.
to 180C at "'4C/mn rate. The total GC run tinme is 20

atd N-mé l66pofche trddppace volaile saniplefis igtrvaaced #h FEJor
~-using an HP gas chromatograph equi pped with FID and
qiRmifeitbon T ke G0 is ¢qaippéd edibDBA! eslnain siith dtegisparhture

conpounds of interest. e resulting effect fromthe

rogrant at BECsfioatl iniangl theento hBEC et & C/nhimurates ThexoedGC

the shelf life of coffee aroma so as to allow the

ruar tines is 20 nen. ststatighehdspace vobitide peofibziwasfantalyeed wsing
retain a_flavor which is remniscent of freshly

am FERgas chromatography equippedrwith HEY and JIP detactarsand
reconstituted after stoyage of the arqgma. Wt hout

quantifed bynextsynalidandards; of cempennds o miereskever al

e SR G5B BB B P S e
§imifte ERERALES 1Bl STZO AR 59 avdhrdlowdbe aroma,
B slarh €l T SR EaAS S b B B 8O3 vbighds
S inisBh GRS U o COIRE inn Bl bArTet BRIl that are
r&SGHsHthRId SftéCstorage of the aroma. Without being bound by theory,

it is believed that several mechanisms are occurring to achieve the
stability and increased storége life of the fresh flavor, with one or a
' combiriation_ of these mechanisms occurring simultaneously to achieve
" the improvements: A | B
th¢ stabilizing agent reacts with carbonyl groups |
contained in bompounds such as aldehydes or diketones to
form adducts which do not react with the other coffee aroma
compounds fo_ decréase the overall flavor characteristics; -
o the stabilizing agént cleaifes or reduces disulfide bonds

to form thiols and thus preserve the levels of desirable thiols

over time; or

-13.



the stabilizing agent cleaves or reduces disulfide
bonds to formthiols and thus preserve the |levels of
desirable thiols over tine; or -13 2 3 MAR 2097 the
stabilizing agent acts as an oxygen scavenger to
prevent deterioration of the flavor characteristﬁc%“@@ 2001
the coffee aroma due to oxidation; or the stabilizing
agent acts as an anti-oxidant to prevent free

radi cal s and ot her oxi di zi ng conmpounds from

det eri or the sigbilizing) agent achsas anaxygarncscayengle tar oma
due to oxidation; or these endogenous antigxidant

act ipréventpletaroration bf the flaver pharasterighes a6she on over
tinme, or the stabilizing agent reduces or controls
undesfleatiromadoetd oxidetaon; ohs. I n addition, the
presence of al dehydes, such as acetaldegyde, causes
‘the desi thestabilizing agent antyes @a, antiroxadam) 1o preygnt
‘agent reacts with the al dehyde to fo al dehyde

der iftest raddeals nad oihier OX1diZHRE iCPEIRO oMy he

stability of the coffee aroma;ptovigding co nent. In
addidetermonagingsther flaver haracienidigreo @%@angg‘éim”@s
such ag 1, 3-di carbonyl conpounds and vari ous

t hi X30alleRs@N ts are potential ly useful stabilizing

. E l e, thiam ' LN Bl | &l .
oD | § 2885%AId0PEIw BRACKIARY asaiberereiiet Bidh
| deh to f L dehyd ivati h d
el it PomeRs ISP SV A B orm providing
t | [ -t :
ron. st abithe R ERHEE beghE e ARt S R o ungesirable
met %hgre ﬁﬁbﬁgj Iy dimnish to non-detectable

| evel's "ove e course of two to six nonths when the
 ComRIH, e aactof A0, legjacn s soileyds
causes the desirable flavors to degrade. The stabilizing agent reacts with
the aldehyde to form aldehyde derivatives that do not negatively impact
the stability of the coffeé‘ aroma-providing cdmponent. In addition to
sulfites and cysteiﬁe, C-hucleophiles 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 resih and then
ﬁsed to react with aldehydes to form aldehyde derivatives that do not |
déleteriously affect the coffee-aroma providing component.

In conventional non-treated or non-stabilized coffee aroma, ’_che"
amoﬁnts of methanethiol typically diminish to non-detectable levels over
the course of two fo six months when the components aré 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

B methanethid levels typically remain at more than 50% of the ihitial levels
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conponents of the invention are characterized by a
significantly reduced degradation profile conpared to
the conventional conponents. The nethanethiol ?e&v#AR 2007
‘typically remain at nore than 50% of the initial

| evels -14 2 3 MAR 2007 and the acetal dehyde to

nmet hanethiol ratio is 200 or |less after storage at

anebiha # ety derto Toethadtffol FauBlis a0 SR s el Hokuge at

r%ﬁff%%p%i@ﬁﬁg%&fﬂ%ﬁ SR PR e ont o the
o1 ncL8 ATASHEE 4 dhtect & 8 StebiliBile RS RSP ohEb%

s@ﬁtappﬁ#%g«eagtp”_%ﬁ%& BiougdEih Tob FhEbiHES OIS BRAR he

sffe éﬁiﬁ&ﬁ%@ﬁf' ?HSQH BEEA: 1 sl oﬁiléhﬁe 2%@?@%“*“

. p%t’(]:e?qﬂ ?g{:éeatlbl%a % e!ésaro St ance wgﬁiount Of

g (RS \;tgfe %i}ﬁ(ﬁl%@foﬂ%sfdﬁh@rr 86 oitlafzobl 1175, and

pr opertl es ee aronmas, wasS se eCtIVG Yy t enovéd

1 1T Ther&iR oQYdlﬁg eé}zﬁ%%?gg@%% dgéc:ﬂ?ast 1%%@ uRithcthe aromg

I ol "conpou s was After
s@RRldHand seaRdeEint®cars @@f‘ﬁthﬁfa%@ aerabaeteniserafsre Rt X ed
fromthe aroma by at | east % and net hanet hi ol was

nivraber Ve Rysudts sheas thaiGesanouhtof tbetaddehyd e ehgulstance
met hanethiol ratio remai ned bel ow 200. As thiols
whichiid knawie $o ndbbrselpasiogt tine Elavor torestabidity propertles of
presence of a greater ‘amobunt of these conpound
cofffeeraretas, wasselectivelywsmaoved fram the@ramaby @It lgast 30%
undesirable flavors were al so reduced, p035| bl y }o
Sﬁastéiﬁ"

winde thsemannipitthielicampenpds éN%ﬁ]@nlm

Adferambient Seagslon Lancas, sssiais 4&}@3%% i‘%?om the
e S e 1S 0aan ”gﬁ?%{%@%%: BRbEHkaa HY st 50% so.
68 s AT AsbD s BIRPURARiS) g blfiRba BelodP206" As

~ thiols provide a desirable roasty note to the aroma, the presence of a

‘greater amount of these compounds imparted a more roasty note to the
aroma. Fmally, 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
acetaldéhyde concenfration. Prefefably, at least 50% of the amount of
| acetaldehyd_e 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 acetaldehydé or more, -
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acet al dehyde concentration. Preferably, at |east 50%

of the anount of acetal dehyde is renoved. A final

acet al dehyde concentration of 30 to 90ppmis

typically achieved after stabilization of a coffg% MAR 2007
aroma providing conponent that intially contain s
150ppm acet al dehyde or nore, -15 2 3 MAR 2007 while

an acet al dehyde concentration of 20 to 60ppmis

cal | ed afte t f
whiloan aPAGOhYAS CoRsORERNORISIL2) b PAPDYR Reioiialb: Sghieved
afipp st P Salion SR e é%%m%%%%w‘@%%éé&%ﬂﬁ Gat Al

distillate tored f nths at roomtenperature as
COB%%SQ%‘%EO(?RH@ 3qeégll¢eg‘ﬂggeat ed distillate Months
Crl 1:200 in 1:175 in 1:150 in can can can ~
- Met hanet hiol 0 100 138 117 105 2 10 155 121 108
Tabtel al Betogiiéage afstabic headspace aronkconcasratoipcofiee

O o SDRER SPVEARLCPREINUR, o compared o
th ynireated disne

or 2 months at room-
. Months Control 1:200 1:175 1:150 Rati o

t enper at ure

mat-hanet-hi ol
—Het-Ha-het-+H-0+

0-84-38-3

010 20 . . A0--

31 Thue, "t hd Mosts pbarhed T:28Mine 1 ZoM 12 15 o1

an aronma provli di ng conponent| i sagharlact eanzed as can

RV oW ngl pr rred ntient T Mol aty

E\g DO ungﬁﬁﬂThl olgI V\henﬁjporQesent and jin a ?neasurab]ld

amount, at | e@stoas jruchy 155 121 108

Acetaldehyde 0 100 61 47 35
2. 110 52 "~ 56 39

* 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 1475 - 1:150
Ratio: acetaldehyde/methanethiol
87 38 35 29
2 918 29 40 31

| Thus, the aroma obtamed from the stabilization of an aroma-
| prov1d1ng component is characterized as having the followmg preferred
contents of volatile compounds:
- Thiols : when present and in a measurable amount, at least as much
“asor more.thanv original amount after initial treatment and at least 2
- months of room temperature storage, and signiﬁcantly greater than the

R control, untreated aroma providing component;
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as or nore, than original anount after initial

treatnment and at |east 2 nonths of roomtenperatur apn
storage, and significantly greater than the cond Boﬁ,AR 2001
untreated aroma providing conponent; -16 2 3 MAR 207

Acet al dehyde: decreased by at |east 30%to 50% and as
much as 60% fromthe original anount and at all

RS PO o 7309 5 o

et ween

6095 i el i 2000 aRRIEA PE: AR YURAANE WiddMirement time

zat concentration o

peg%gs?"}glﬁ%)gﬁrpﬁ% einhﬁﬁﬁgi &bxl%@éer'};c%‘\é&i offaebtaldehpdd BPbetween

the acetald concentration 1Is
- 0 i . o lede ; e
g ogpebessh NS s sl atont, e

co‘n??htraﬁﬁﬁyoicﬁbtéﬁi Aer@akiizution 6466wl Deo 1100 ppm.
e e

ectiveness of th stabilization process or of t

G@r’i’éﬂaﬂ?&* t18¢ abatdéiyds abhbdtiatdorierddudedl by at lesse§0%
The stabilizing agent may be associated with
d@ﬂb@hﬁﬁﬁﬁga@@n, materials that are or that generate the
ar omra- provi di ng conponent by any one of a variety of
met Hpldese dhwapoeinds\sire gemetldyl present dr voffdreardma so that
connection with the generation of coffee aroma from
thegfdapebdrased as Foarkeratpdetermiiedhetedfectiveness ofitheat ed
- wWth the stabilizi nfg agent, at just about, any point in
stabidizationepraaegs of afffbeipsaticulanitype ofstaldizing agent that is
cof fee beans, the stabilizing agent can be applied to
usate green coffee beans by soaking the beans in a

- 2% obe b ibite e 2d5tiiay e e Gt i SRstEROR o "
e 58 SR ot i A by any
ok s TR RIS T D ARG Sy o
cgfihSctich FiflPiife BBAEMid bPBSTIE ARbAPAD SR bédns! S
o For éxample, 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 ﬁ) the green coffee béans by soaking the beans in a solution of the
agent, or 1by si)raying the ‘beans with a soiution of the agén_t. These two
~ ‘methods are relatively simple and effective for distributing the agent |
relatively uniformly thrbughout the beans. It is also possible to add the
~ agent as a solid, su“ch asa poWder, to the beans by mixing the two |
together. This is a more energy in’;ensive process so that it is not |
| preferréd toa simple soaking. One of ordinary skill in the art can
detenﬁine 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.
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preferred to a sinple soaking. One of ordinary skill

in the art can determ ne optinum anounts and
concentrations of the agent to use by routine 23 MAR 700
testing. The beans are then roasted to obtain thef ° 2307
aroma that is essentially free of additive. -17 2 3

MAR 2007 It is alternatively possible to add the

agent to the beans during the roasting process. This

can be done by adding_t he agent as a po

mger or )
sol Jtivalternativieh passthleig ¢ 2gqnd 40 thedeapsduring the
can be conducted in aseous gt nosphere of the
rogsng Process. ablist can Rs adamg@et AgeRisa povelariar
CSsans,during the roasting,process, it is pq;gibl to,.
solytien inktheaanstingga¥enhaplse theseastieg ca heopendycteddn a
t. Thi d .PV. ' h .
EASRPUEgHTASThFRCPE 16 SERER sk A TRStaa Aiiggbsagent
[ i ncorporated. 1t is also go sible Eu bl e, the
todPerheagasliin Hisreasting ToGHOoH 1t Ressiin 0 et B azoma
* oaoabis Renaraled I 80U the AecahoThis Pl doRs By rstile
thegpRh phe troustd FUfed ar oihe e im el e apSR 8™
. ffici [ tyact ti .
in iyl RIS gl 8 R s hiFpaZiiaRtslen o,
L.t
sl Tk T Aok REAMk phSRGMER AR o
gAY LEr et AL ANIRURR Ch Rl chehege Winltiealize,

thu@;kggﬁgh%t%%hicﬁ?ﬂﬁﬁ onpAtt Acads 1 d6sibhed 16 evide a

s a quenching solution after roaSting is
siefieest £doufibbf the agenpor &l sidlieldit cviteet tive dduce the

~acconplish cooling of the roasted beans as  well as
entianded a@nie Firally ofthd dgertazst lssisimphsaided to ¢he fimnad

the reaction of = the agent with the undesirable
axoomp dhatdis ¢allected.r oast ed beans. This also requires no
new equi pnent as_ the quenching solution is sinply -
modi In ghese methods, it is generally necessary to utilize a greater
amquht of stabilizing agént because a portion of the agent is burned off
during the roasting step.
Another point where the agent can be contacted with the beansis
: uéed_as a quenching solution after roaSting is completed. This is a
‘particularly éffective 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 1o new equipment as the quenching solution is simply modified
to Carry the agent to the roasted beans. The quenching solution cén be
éprayed onto the beans or the beans can be dropped into the solution of
;tbeagpnt. ‘ | |
| 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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to carry the agent to the roasted beans. The quenchi ng
sol ution can be sprayed onto the beans or the b?%@ﬁ ﬂﬁ?
can be dropped into the solution of the agent2 M

Next, the roasted and cool ed beans are subjected to a
grinding step, and this step generates coffee arona.
Here, the agent can be added to the -18 3 MAR ZWlI

beans during the grinding step if not already added

belihd Bptihg MR SEDIP 1Bt aichly ddded Witi¥he! QRiRfifly
stegggre bRefA! rA%@lirP Yhe ia[geﬁ!e cah RSPIRIEIPsolid %qu&?na foem, or

ous for Al'termatively, it Is possible to direct

At _ 0 d
thé pFindieERan s thidled uoRan shdspletd OP1dipaid ifpatbous

fofhie Ahemmtivelguittis possitlero diredt fgé ag@imal @ds ihlﬁt\i@ oeferated

the agent is “"incofporated. It is also poSsible to

dubliipbite gindai@sepdescoitaottie fuerol Thisaamobe doaedsent .

As nhoted above in the discussion of the aroma created
pasyingothstarogd ti&olughras filtdreorarthedcagicariarwhictotieagent is
"~ passed through a fixed or fluidized bed of the agent.

indowporatest - Hiid alsopossibbé febubble thei areinhy gas thrsrgddaf or
~obtaining the aroma conponent that is additive free..
sohuatior ofitipe egent.hd smavteidcdbveamethet dipcesdibn afithesronsh

with water to forma solution, volatiles are stripped

createeh yneoassing thenbeans; the gaindingarome ean bpypagsed through a
it GSeAizodr o ME SEBH1 | zer agont can al S0 be.
L i
ang empomREE s I iuE il E AP Bk ApLe e Tt are
Bl e iR A o8P B b ROt ViR BRCHR sisjpped
EEFUR Rilution it Fad, Spd3 P b Volils3, fedBiceted and
cokfoehtrab¥P e 1 tHSse Pt eshiEs, YRE Grdin stabilizer agent can also be

added to the extraction water. The agent can be added at one or more of

these steps for optimﬁm results.

When sulfites are used, an appropriate dosage range would be fhat
“which providesv an equivalent to the direct addition of about 1 ppm to
| 50,000 ppm of sulfite per unit weight of aroﬁna or aroma distillété. :
Preferably, the ratib of sodium sulfite to aroma volatile compounds is-
_ preferably from about 8:1 to 16:1. Depending upon the specific
stabilizi_ng 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 nioted 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 updn the form or the aroma-providing
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stabilizing agent used, these ampunts can vary but the
opti mum anounts can be readily determ ned by one of

ordinary skill in the art through routine testing 3ABAR
rioted above, the stabilizing agent can be associ at ed
with or added to coffee or the coffee aroma-providing

corrponent as a powder, I|qU| d or as a gas, Mi;pggdl ng
th the aro d| ng,19
0‘3&%3’ tl%%taﬁ%l%%.az& shaplpa eﬁimaraaagﬂlese

rrh‘;fsﬂﬁ%»f 3&65“6?%; ARithessF ﬂa%hiaﬁmags SHisaBS, {okézﬁéavgs, can
bR R LIRS Il iAo sehiiii %&% hil iBghilized form
2§ Aitotdt hofeif Tociachail Ui e Stz mﬁmﬂaqprocess
@%@2@1&5#&1 Uie SR afknl FEYF s bARd i forgn that
RO 68 BeuAr8a it G0A 984S 1R &%ﬁ%ﬁfﬁeﬁéﬁeﬂ"’f@w Fer
el the SEBRYE aRBRL bR LPEESTES, dRIEELH polfef Eoma-
ﬁsﬁcﬁﬂgeb o R0 feﬁﬁf»ahp@gﬁsg&eﬁ it which s, -

stabi |7 zi ng agent can e prov I'na so

rérhewed froi thez0dcksse Priasrisl. s gea%lﬁ coffee

plastic filmor other materi al at |

tdmagaeeidingocorhi neﬂtstéml@@@cea BWWtheP ippbcdy: Qﬁ»
ata%rgss of tgﬁdéo sglql d stabilizing agent |ntostﬁ¥é g
S

iliing agenttoandierprovidedtine soifid Q‘@nﬁfﬁ{@t}[&rpﬂhﬁidlﬂhzed in

conponent with the stabilizing agent is conducted f
azestnny & potichimade of of plasticdilat owther adieiisl Hiattise

st abi | i zi ng agent and undesirable volatiles in the
peneahle tor 3seous eirdiguidnmmpoanentout wiiitle prevents egress

offutnyidst Mzmg?e“éém&'%giﬁ'ar%%egvr%ﬁl ing | agent
FeacthgrepR tefrat esaéq‘in%?ér?a?&&“giiécim%én%'é with the
sBbAARE fHerits lc%%auc{e%fjfl 6:% hilSe 5SBEGent 1 fomm Feaction
products of the stabilizing agent and undesirable volatiles in the coffee
aroma-providing component. For coffee aroma, as noted above, such
uhdesirable 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 bex}erage pro.ducts‘to which the .
aroma-providing component is added. One of ordinary skill in the art can
readily determine by routine testing the appropriate time penods for

treatment of the coffee aroma-providing agent to prov1de the desired level

of stabilization.
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well as the opportunity for those volatiles to react

with other, useful volatiles that provide or inpart

the desirable flavor, taste and other sensory 7 3 MAR Nﬂ
characteristics to the food or beverage products to

whi ch the aroma-providing conponent is added. One of
ordinary skill in the art can readily determ ne by

o S O AR S o e
ST LR S R g corfpone
R e S T o R

cirfoHeR of o LOTRE airBind-hRSY g LERRIMNAHE HESkRRLon

volatile “conponents o e cof f8e aronma- pt ovi di ng

pESdlAs *ah bd é‘@sﬁ@ %e?ﬂ@%&.” ARY %?1%?%% g@g}l@e@u@ﬁﬂeﬂods, such

renoved. Any on a nunber

agl Hﬁtillét?éﬂ,@actﬁér?éﬂdn‘i’,;gk‘éégﬁﬂtatiﬁﬁ ChiblAbtien; ion-exchange,

subl i mation, ion-exch lTguid-Tiquid extractio

ligoiddinjuid extagtionu®rganit6PIGuEbER) dgﬁé{):us giggi@%‘ﬂ on,

oi | -aqueous |iquid extraction, or ev hr t ographi c

extrpatiahj oil-aquepusUiduid exttatiGeps &kdehasitat
these reaction products fromthe coffee ‘

sepanation; avé suitgbledigreepatatipandremuvingfthese téstiorent
- of coffee aroma with sulfites, the resultant
psedudts drenrthersaffecadrma-providing edraponentnFoc @xatple, for
easily separated by a _sinple distillation fromthe
treataeht A cobiceasonamitly sulites sde rasubianbsulfite-carbonyl
rrocesses can be uged to separate the desirable . .. = .
aflghat s et V@@tlf% and gendae gt sepyated by asmppieedistillation
from.the undesir e reacti n'.groducts. For sulfite
ﬁsqn&gb LRI & ﬁ?@ﬁ%maav‘g}?% ® heating step, such -
as stygam shripping at |ow or high te rat ur.es., n be.
sca AS0L e 00 rthe hepd 0 spiitace dhe HERirebE volbites
L ~ ' atupe . stream .
of the coPLE Ao prOTRIEE Sontb A AEAT Ll Fsin g fction
DighdZdy - ; S
BRSO R 1 8 A o i AR uch
as steam stripping at low or 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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undesirabl e vol atiles. Lower tenperature steam

stripping is desirable since |less of the adducts

deconpose. The skilled artisan can sel ect heatin% AR 2007
processes and heating tenperatures to achi eve the 3 MAR (84
desired characteristics and content of volatiles of

the final coffee aroma- providing conponent. Another
desirabl e application of different forns of the

inggm’_égé}% @Ptcffﬁguggoﬂt stk ed a"‘ﬁx‘%ﬁl%%‘?lgc(soi’; ﬁﬁgr and the aroma-

nponent Ts a ds an

pi¥Aie CiBongRrLan BegliRettedto bass BURR bl Erffitlor even
th%dgﬁ e MBBRIRNS, Biltek] 'T;ﬁﬁcapﬁﬁtéxgasafo?%ch%eﬁi& &s

onent can be directed“to pass adjacent to, around,

arfl] fidteedindlhae %Pnfe%lé&ﬁlﬂéﬁ%@ §nfy o% Ppbﬁrwhirdﬁ’*lfeaﬁtabilizing

materials for “such menbranes and ters 1 nclude

aRQt'Ts MM GrpRiraed e6aicd 6r 6theriase Whifhatdde Riakldd git):g%ble

agent is incorporated, coated or otherw se associ

tol éonfig@lessolitd gﬁbbﬂiﬁnfgt padin the osfl ISt htdrivls

. .agents in the formof porous materials ™ through or

theoogh dreiroahd twisichathe quseous Urd%thﬁda@[r@ma—?r@vidih g

conponent W Il pass to achi eve e desired adduc ing'

campseneutwillnmss te schisve theededisdd _hﬂdu@tg’nggﬁrs‘cavan%
i mobilized onto an insoluble wmaterial that can be

resultsact ed with the coffee aroma-providing conponent
to renove undesirable aroma conjgpynds and stabilize
t he Themtrhiliging agent ¢ambe dnmsuelilizadentman hnsoluble
packagi nhg of .the aro conponent for storage. The
n}@ﬁ@@g@la«% 5An Resepniactesa enffeqarompepravading zi ng
agent | i mmobi lized.ipnside or within the container
componeyt {r Bmoye desirablf ArunR cOMBOBAGS aufsoHaEeithe
- such a ﬁﬂeai'[n at al | ows.interaciion between %]Ee
cQRpoER D eLnYed Lol g Hhe RackasEg of the aroma
L aroma- provi di ng conponent may be
Cmgwbé?%%kgiporati ng the stabilizing _
 The process can also be conducted so that the stabilizing agent is
immobilized inside or within the 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 prepa:red by incorporating the stabiliiing
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 componenf, 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-
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agent into a material which is added to the coffee
aroma- provi di ng conponent during storage but which
material is separable or renovable fromthe coffemp 72007
aroma- provi di ng conponent, or the aroma-providing
conponent is separable fromthe material, before
preparation for consunption of a food or beverage

roduct therefrom The,s ilizjng agent, can be
pRGHNE FODGOBE b At Of tht Packase 68 Wikhitnihe sfoma-
or art nent rra%i romsem -tﬁer nmeab filns. Such

PIOHIBEIE FOBROBGHE AREGTE SERPL DR & bFGIAER FESPRALION.
as. alhaiitifizing SEafichal b Shiin g g MRS
i 5B RO A G RS il nr ctlpepment
ol 0 Ro-rRtebs Wb SEERRL e AR ol Douch
- bEEE RELAROIN G, TR GAr fordThBlrkdit bR Rbiaindly Offer
g B S, SN SRS AR
bgﬁ’&‘%% PACKARGD ih td SEORARCF WL (Y COMEoRrbfla BRvidin

C

frifbicint O'A180f 2990l Vrberage 6y 1f3%min
i ngredi ent c(a)m beoprgvi deé %pt heﬁ%g%ﬁgggbg'}fgng V\%totli

beherapeoforniingVingredicag eah beopididded e thé patkasedlsiig with
can be prepared by sinply opening the container,
tloparamatprpvidinig agentaddiliat the finad produtidcanibs pregared thy
or water. Yet another arrangenent is the positioning
stimplymopeningzthel eontainerpoptionafyneith the @ddgﬁon afsaliquut such
t he_ot her therearound, thereover or therethrough. In
agmailk@ravatierof this enbodi nent, the stabilizi ng agent

such_as sulfite or cysteine is inmhilized and, . .

pr ovi 8 gHapgeentip th%peéltl,omngékrtumwf%léiqtmn of

mass or ot her Mcture for.contact, wwth th r oma-

OEP&HIHPﬂBeI&to‘?ﬂfi pags ep tagreagp gFepver or
ot her '

tﬁgfe%i%%g%?cﬂi one version of this embodiment, the stabilizing agent

such as sulfite or cysteine is immobilized and provided as a sheet, film,

“block, insert, powdei‘, mass or other structure for contact with the va.roma"
'_ providing component as they move past, around and through each other.

. For example, stabilizing agent can be added .to the coffee aromé.-.
" providing component for a time sufficient to achieve the desired

. adducting or scavenging and then can be separated from the stabilized
_ aroma—proViding»componentl -

| _ Altematively, and iii most cases preferably, the stabilizing agent

~ can be incorporated into the package 6r container which is to be used to
* separately storé the coffee aroma-providing component, thus achieving
~ the desired adducting or scavenging during storage by siinply placing the

coffee aroma-providing component into the package or container. The
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For exanpl e, stabilizing agent can be added to the

cof fee aroma- providing conponent for a tine

sufficient to achieve the desired adducting or _ =
scavengi ng and then can be separated fromthe 2 3 MiK Zus;
stabilized aroma-providing conponent. Alternatively,

and in nost cases preferably, the stabilizing agent

can be incorporated into the package or contai ner

i.ch.is to be used,to, separgiely store the coffee :
siAlhing agenh G be oy Dlbeadin theampagmenandhs fosm of |
addugting or.scavenging duri, torage py sinply. :
apymall s Tiieable BONER, sHehas & Gon BPES B GHBSRBRTIEARIS ¢ he
ackage or.container. The, 23 2 3 1'4WR stabiljzin
IRRUTE-T Hecad B iconpatited i a Aeparate sPmBAvNERt which can
f orm of smgl | perneabl e,pouch, such as, a,'.t.ea bag" " :
R PAtef SR DamOmERIoYding, cshppReRLRL hich compartment
i NGOr por .in separ ate .G artment whi ch, can - be
15 RS DR BB e SRS a6 PRaP QDb tim COB AR pE Rackage
. ' the stabilj.zer therein.so t, |
AR Ehe SPHid ELRRRE Ardind ROHRE oo R added to the
' bl oma- provi di ng conponent is added
ﬁ%ﬁ%é&ﬁéﬁ%%éggﬁggggéragepproduct9 In a specific
arra : [ .
cof f ee ar n%ﬁ%%iéﬁo‘?%g Hc}g’rr% gnsz%ﬁﬁlkhdé a@%ﬂﬁ&i %(gq&fﬁo ﬂ%ﬁ
SR Bl dinBRADERons A1 BrAhaE sy ABILAENE: o thar
- dakeAentand 4 Sereshabhitiade Rii1es RS toofe%ﬁhrxhdﬂh%g
conponent is renoved. In another arrangenent, the
stabiliAing apgntiiethe packdee el hestilsiti zedndsfed srétha-
nore interior surfaces of the container or package for
mrovidiclg compbnehtisaeiheeeds oma- provi di ng conponent
during storage therein. This is advantageous because
t he shmadndther drengenent; thestabilizidigrepadraories incorpobated
renoved fromthe package or container wthout having
g0 ongaraners intesior siwfades ofi theidontaingr ayqrackagefor contact

prior to yse in preparing . . .
with the coffee aroma-providing component during storage therein. This -

.is advantageous because the stabilized coffee aroma-providing
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 consumptioh. |
Altematively, instead of immobilizing the stabilizing agent in a
~ carrier or in the container, it is possible to instead construct the container ‘
SO thét the coffee aroma-providing compdnent 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 éntirely
‘within the level of the skilled artisan as another possibiﬁty of use for the |

present invention.
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the food or beverage product for consunption.
Alternatively, instead of immobilizing the stabilizing
agent in a carrier or in the container, it is 93 MAR 2007
possible to instead construct the container so that

the coffee aroma-providing conponent is separated from
the stabilizing agent, and the undesirable conpounds

ot o T Glnlb o0 et B RS FRRGBEp el e
IRty BB OB AR Y BRI RERLHEP sugans that the
sffliFed FOFRE ARARFERbyidibg shriBond donistlets 4y J ogpm of
S R e
dBrEERRN Bl (Fealors TS d¥iioh A figh A% or beverage
- PO iR ATRAR SO 88! ofiy-pESTicifa s P Ribfpared
fof Qﬁﬁsﬂh?ﬁioﬂ WCajd88pill be Lérské}&iél(‘l;g W{ﬂééﬁaﬂmmg agent.

treat men I h addition when a ever age

prodi@f co@iReathe sleilkvd AtiaR WilPR4dIE, ahasRtm@hat fdd or
agent is prepared for consunption, it also wll be
beveratd ptddudts ege piepdredsihahld eandigioroprbr t&cofStimption as
- the skilled artisan will readily-understand that food
itis possileleape the stabilizing ageni wohettier tminhbbiltedibn asupport
prior to consunption as -it is possible for the
ostraisj to rémagiraygecontach avitk the armbatproasddiong eompoment or the
or not, to remain in contact with the arona-providing
feodurhaverage preduetosatibjush pvierdgeonsumptionnthiprpferred
prior, to co sunpblon. In preferred enbodinents, the
em%dlmfzmﬁgﬁﬁg%tﬁ lizngngent inned allewrd ta dingctiymontact the
dh f.ood or beverage product, as it . s first
ouq arheprae PRGUCh a8 1 Folstineparasharesovarsfiom the
conponent. .befare form he.f ood oy bgvera '
EGHPEREN At Cofmenaiors fomang thspiaad OF Bryerage

SRR 1O o b b 5 Bt the form

- of aliquid distillate can be packaged with sulfite solution confined within

a plastic pouchvso that the aroma is stabilized during storage, but the
' sulfite can not égréss out from the pouch and the distillate can be -
‘ | separated from the pouch or sachet prior to formation of the beiférage for -
consumption. | | -
In_con{lentional 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

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

- iemperature for 2 months, are characterized bya signiﬁcantly reduced



a plastic pouch so that the aroma is stabilized during
storage, but the sulfite can not egress out fromthe
pouch and the distillate can be separated fromthe
pouch or sachet prior to formation of the bevefagé foril]
consunption. In. conventional non-treated or
non-stabilized coffee aroma, the anounts of

nmet hanet hi ol di m ni shes to non-detectabl e Ievels over

R e e R U
o iR BRI R A S Al SO aRPRE I g stored
at FbI S 8 ARE 1 H0Tal bE TRE SO l‘ﬁlyrf%"é%gfatr%{ﬁ Bt products
oSSR, RESATS lf SERYEI Y e
S’fk?ﬁlé'%e‘f%?s‘?%ﬁe?mﬁg"%t fipbREnf e IRh SblorEd P HBliuced
ﬁ@ﬁﬁbﬁ }gfﬁiﬂlst B dicetHe dhveRIBR '&gﬁlf’clﬁrgéergs but one

orage i zing agent-free sta

, twc 9Bop beYedhos QQWﬂieSs@bﬁlﬁhgr ris ABEréMoved but
reduced degradation profile conpar the -

retaaleihi dingtt cRitRONRtstHE dropRg- rbbﬁ-lmgSc oAént.
reduced as when the stabili zing agent I's not renoved

but  Alsoewhenidondiehtionat biglatémpetdtuid team strlppmg is used
aroma- prow di ng conponent. Al so, vvhen conventional

tdirghoverthedesirablesvelmtilss of woiffes aronus fbm tthe meldmets, some
- the desirable volatiles of coffee aroma fromthe
dwsdoation ebthe addectisds abiservest. Iheonguuison, wdhen
observed. I n conparison, when conventjonal |ow
cv@vmfn@mlrl@w Q@me@@wguunpﬁﬁagl steinping is usedtowemove

|rable i.l es the coffee aro fro t he
89 éblteh‘éﬁlaﬁ é %ﬁof%@ apoia ksonnthe 2 abpre
the ar w.th so ms for., ex l e,
engTd TS PIBB dr At fﬁﬁ@%@lﬁ@ﬁ&%%ﬁ%& Sulfite,
fgﬂ%bee .o\ nﬂ 1%§‘sa&1sts881a Porﬁag ﬁge 2AT&shS %Y)lsgfvn .

It has been found that the enhanced aroma-providing component or

the stabilizing 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 cerf.ain 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 ldnger is easily achieved for coffee aroma with similar
benefits obtainable for other aromas.

For maintaining these stabilized or superior aroma characteristics
for even longer tirries, 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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t he stabilizing agent and aroma-provi di ng conmponent

conbi nation can be stored at roomtenperature for

ext ended periods of tinme without nmuch reducedsl ]

the desirable aronma at the tinme when the produgt??@?‘@m

made for consunption. For certain aromas, the

desirable aroma notes can be retained in the-

aroma- provi di ng conponent_during storage since the
purpdsei Ginaralyostarage istability foremone hai dmet yearat room

reduced by the agent. The mai ntenance of the
tergsratibeds sufBeiend fonmany awnoa-providiagcamponents so that

nont hs and even |longer is easily achieved for, coffee _.
losvartemparaturerstorage ardrnecessasyai Hae person ofondinary skill
. aromas. For maintajning these stabilized or superior
ingherart epadetemning by soutise testing thsgptimuymesiorageor age

at tenperatures pel qw apbi ent can be used.. .
tem@r@tmelﬁ%@gete@mw%e oetive aramachcasteristiss Tog #he be

i reb it derbulimae i g o RO g
B P e
158 ISR, SR b B e
SRP BRI R4 PR Rghl5n 55, IEHRTR amouns o
SR R ST 5 yorin i
e e D

atSuded,ahe heRS b%cﬁikjl %%ouﬁﬁ?@nntdaﬂ_dc% ahti\the#BHGKyLEN or
stabi |'i zi ng agent and "ar ofra- provi di ng conponent play a

fifeactadicdl® atdksaveriged: ODependinteupon ehs iatdénded rgukgcittmay
and the longer treatnent tines that are used, the

nobbe rebsary! togrepnpse hlr off thedactgenaaakd firee radiealsxugeto
or free radicals are scavenged. Dependi ng upon the

- addueha ofithe warbonyls. rAgaimenecbef ortinagaskill m thaartean
all of the oxygen and free radicals, nor to adduct
bebt select the wdative pmounigfithe somponants; the trestment times

the art can .
' ang the storage temperatures so that the treated aroma-providing

‘component can provide the optimum flavor characteristics to the intended

product at the eventual time of use.

The form of the stébilized 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 présent less ofa problem in a commercial setting, such as
- a café or restaurant where coffee is purchased for relatively immediate
_ consurﬁption, it may not be as desirable for home use as the dispensation
ofa gés into a liqUid is not trivial. Thus, solid or liquid forms of the

‘stabilized aroma-pi'OViding component are typically used.
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best select the relative amounts of the conponents,

the treatnent tinmes and the storage tenperatures so
that the treated aroma-provi ding conponent can

provi de the optimum flavor characteristics to 2t3eMAR 2007
i ntended product at the eventual tinme of use. The
formof the stabilized coffee aroma-providi ng product
represents another feature of the invention. Wile any

f or niberproryisisacbf theatabliBdscoffcd agéﬁﬁoggmfi@\llx\% component

present "addi ti onal handling consideratio

~at hipowdyr paedbenichiessd oi aananbbl efvidysa Wierelsd gbated

setting, such as a cafe or restaurant where coffee is

aromeaeviding compahentiyailiqud] #lean sadihnbé cofveited into a
may not be as desirable for hone use as the

sdlidfmneanventiond! dryjeg téchiiqaek isavh dsi @r&? dritdgropfreeze

Thus, solid or liquid forms of the stabilized
dayiangn- Jor this degardg dmsdnighly desirabhs tatdndustethe spdy drding or
MAR 2307 The provision of the stabilized coffee
freeanulrying operafiaopansolution of stabiléized aoffee axohizpesviding
- in a nunber of ways. Wien the treated arona-providing
conmeniasisoon 49 possble aftentreatmeint hydhe stabitivimglagent so
into a ol i.d by conyentional drying techniques such
thaf asgmaghgpitheprema inthe coffegiargma-providing eganpondtt can
is hi.ghly siyable to conduct the. spray _drying_ or .
berstained; }gaﬁ&éﬁ W&ie §12§ooﬁthaa$pr@w—énaéiqri Treage-dried
cof f ee arpoma- prqui di ng ,.conmponent .as .soon .as possibj e .
PERYAST GRLEE NeRedtRy BRI RT BV ReiZadons Vet i ae dbat is
hy of e,aroma in the coffee aroma.provigdin .

o s R Bg 2t Fralfly ERaBLERLAR i P aiute
' ' ' -yt s or eeze+dri ed : n Jhe
DTt B0 inds) 16 iringaddRiE the Ffd hed
& B8k Db eing one that readily
t%l ssolt@gs E . e., Wﬁhﬁcgne m nute and preferably

Wi t hi%éﬁ?%ﬁi%@@fféé 2o %&E%S%?MEE&& @%ﬁ#fﬁggrated

used to formthe consuna € sta

i @f aeriR AT CPARENGP bHITE S SRID BroVIRREPA & _%gnudlkfbiﬂ
matri x of oil, water, or other sofvents, provided as
eacapsulatdcdbin other edible materials by techniques that are generally

known in the art, may be frozen as a frost or dried to powder form prior

~ to storage.

‘Examples
The following examples are presénted to illustrate the most

 preferred embodiments of the invention.

Example 1 |
 Aroastand ground (“R&G”) coffee is extracted with water. The
,A rgsulting liquid stream that i_ncludés soluble coffee is passed through a

' steam stripping column where the volatile flavor/aroma components are

' distill_ed out, condensed and collected. The non-volatile components can
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encapsul ated in other edible materials by techni ques
that are generally known in the art, nmay be frozen as
a frost or dried to powder formprior tostmp&%ﬁzmm
Exanpl es The foll owi ng exanpl es are presented to
illustrate the nost preferred enbodi nents of the

i nvention. Exanple 1 A roast and ground ("R&G') coffee

bel §ifX¢d 8¢ 1 ifidesiaide ban Becfuriifprocaesdd sudidas byeam

hat 1 ncl udes sol ubl e’ coffee is passed through a

ev%g%f‘a[ﬁ&i to Bﬁ’i%m sslidemontearefdrshelPhaable esés.avor / aroma
c e

nponent s ‘a distilled out, condensed and

col |Iﬁﬁ¢@\ﬁbrgmﬁ)01 rofRBeG dofferosamrionthe exaracticiBpfocss, 800
MAR 2007 e utilized as is or, if desired, can be

g bfnidinn disilietsae coliécted dod reetifiedato bSO ipoaroingh distillate

solids contents for shelf stable uses. For every 1000

(a0l RRCTheS dreens distillstetwes éxthacdilutedtw?tg usiog g
of aroma distillate are collected and rectified to 150
 depaygematat] sévdrsansmdsis waterfarofiee Br dhise neaudtingsaroma B

"was farther diluted to 750 g using deoxygenated .
solatiende storedsinsa sedled qantainer Bhat fieventsthe avgmadom B
solution is stored in a sealed container, that prevents
permeeatingraut andhthptprasenits gxygen £romt enteripgevent s

oxygen fromentering. Concentrated coffee sqlids ar{e .

pr epepageniratast opldac sopssAre Pyepassh an stoapdisepprately from
' ith .additiqn Qf, NaOH, t d

o 0 3o n B0 S r2H o R38n temperature
REra DeTied O G Baonben 1Pre i 30 FRFPRER & REVREEG Ar o pakition,

addegd. to..t.he mxture. n Lon '
e 0 R e SRR S B ek Bl
thﬁﬂen‘ﬁﬁgﬂéﬁgZ@@g*xzé@nﬁl%ygx%@(sﬁ,%evi@%ﬁﬁfgsBgvéﬁrg‘é“i@ Fofifid to

have noticeable off flavors. -

Example 2 |
6% sulfite soluﬁon was passed through an ion exchange column to
: load the ion exc;hange res'ihS (waex 22) with sulfite. The sulfite l_oaded
resin was placed in a tea bag type package at the ratio of 1:200 of resin
- relative to amount of aroma solution and thé 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

L _" ace_taldehyde-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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| oad the ion exchange resins (Dowex 22) with sulfite.
The sulfite loaded resin was placed in a tea bag type
package at the ratio of 1:200 of resin relative t

anmount of aroma solution and the resulted packa?g ?3&%2@97
further placed wthin aroma B solution. The final

ar oma- provi di ng conponent was stored at room
tenperature condition for 6 nonths and kept the

%%%é@?ﬁ?ﬁk&? 8 P Wi kb Is (MG X SR G ot i
e rrp er a% ?%éat[%%d%: %#@ OWitﬁr [H\}gé &y %é(r%ﬁ{r?ﬁ%lea, e\’\notf h

f%k@ﬁ@ and hot mater was added to the m xture
orn1a everage. -29 2 3 MAR 2007 Upon
consunptlon the resulting beverage is found to have a
flavor that is fresher than Exanple 1 and with a
Bidhpld gantly reduced | evel of undesirable flavors.
Exanple 3 The sulfite-loaded resin was packed into a

col unrhe Anie- 1%ad§8|ré§irpﬁ'a§\@>‘écké§§ﬁﬂ) ?W&Hﬂﬁl tAtSma B

colum and collected into a hernetica seal ed

- sobutien Feds Pé’éﬁe‘d i rhidvddlifith Qﬁﬂ%@'ﬂ%‘ted\iﬂth @H&Hﬁeﬂcally

95% acet al dehyde reduced was further stored at

sealedBcontalZeneEliis ardih® roﬁifd@ﬁ @om ]%élﬁer@tr with E%Um@ﬁ%t

mai nt ai ned the acet al de yde to anethiol ratio

acgtildehi/de wredwesd \At'asaﬁm}iﬁi? st(bimhaicm ot 80,12 weeks. After
resul ti ng beverage is found to have a flavor that is

.WW ar@mlas:dmpenent meftaiseditheacetabddiyaletoe 1.
mple 4 Aroma A sol ution was added with 2500 ppm 802
mqmamﬂéml ratio typinally betweaneS amd 39.0Uipomeensumption, th

The sulfite add.e distillate was passed through a
respltpig {aaV%r@g@ﬂﬁ rtovhavg arlaver thet lérnﬁfﬁelv@%rtpdbﬁ fitesher
ggs col l.ec edﬁr f sulfite with about 60% of

t t%“&é‘ﬁ)‘ra ﬁﬁilgﬁlfromthe product stream The

coll ected aroma was further

Exaﬁiple 4

Aroma A solution was added with 2500 ppm SO2 equivalent of
‘spdium sulfite and stored overnight. The sulfite added distilléte 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 furthér |
. _diluted down five times using deoxygenated reverse osmosis water. Thev
final aroma-providing component was stored at room t,emperature"for si’x‘
months. The resulting beverage is found to have a flavor that is pérceived

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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di luted down five tines using deoxygenated reverse

osnosis water. The final aroma-providing conponent

was stored at roomtenperature for six nonths.? ThélAR 2007
~resulting beverage is found to have a flavor that is

perceived to be fresher than the sanple from Exanpl e

1. Exanple 5 Sodiumsulfite is dissolved in water to

form1. 20/{2 agueous, sqlutjon. A lowdensity

theosylfite solusian 1 placed anst seaded withia theupoiicind Thegmouclsis
p Ct§|4i21%%ﬁ éot&i@%%'r fCI‘P}’igal%gllﬂ,g tﬂir&glailesgl&ggsg aﬁﬁfth@ %?)ln?cginer is
B T P -
Y DN e
pB5RER0ARE B0 s fraCey B R oneho b B esarpoe

- dffidybPaleeRs polabilepe edrhialls foaontacs thasndfam
e U Rt B ot
i Y DR P it dphiliCe R o8 1B g 46 pofieny B ™
CHANIEIS Pt TS A R My DA

SORU BRIGERC BT Ag RisRIS IRt 3PYb ST ACEIRERGUU for

eﬁgmfplél,- wal eotfinkdewshiin @Hcia gbggg gg rt?g‘s%iﬁﬁé’te WibBohhd thus

distillate and hot water m xture to

réimoved frdeviblecgemapompeis Elutien. the resul ting
beverage is found to have a flavor that is fresher

t han (odiepselids afexstopd of réonrenipaalue ssparatelpdies the

- wth ?__SOOéppm SQ2 equivalent of 'sodiumsulfite and

-~ distdtatpdad dor the samle timiei prriod. e cbffes solids are totnimmixed
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 fresher than Example 1.

| Examplé'G

Aroma A solution Was added with 2500 ppm SO2 equivalent of

B sodium sulfite and then passed through a liquid-liquid extraction coluﬂm :
ﬁsing coffee oil or another oil sﬁch as a medium chain fatty acid oil as

~ extraction medium. The resulﬁng 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 beverége is found to have a fresher flavor than the one

- without the stabilization process.
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using coffee oil or another oil such as a nedium chain
fatty acid oil as extraction nedium The resulting
oi | contains arona conponent w thout the presence of
sulfite. This aroma-|oaded oil was encapsul at ed3oMAR 2007
directly used to flavor coffee sol uble powder or
stored at room tenperature for 6 nonths prior to
re-constitution back to coffee beverage. The resulted
beverage is found to have a fresher flavor than the
Examaplew't hout the stabilization process. -31 2 2 MAR
2007  Exampl.e, 7 The stabilizing agent-free coffee
ar onbhe stebnbizing agent-free cafiee awma caphe encapsadatgddo
stabl e and easy to handle so that they can be added
form eapsudes that arelstakleandiagsyt torbapdledio thatdheyoasrbe added
formatjon of .a beverage but prior tQ consunptjon.
torthermaiféeesalids atiany doae privtiieor et afterfaranatgon efeebeverage
cof fee m xes, ready to drink beverages, ice-cream
bufierientigonSIMPEON: or nul ated with the stabilized
coffee aroma. Exanple 9 For every 1000g of R&G coff ee,
150g of aronmm distillate was collected and then
"~diluted to 1200g usi ng deoxygenated reverse osnosi s
E roma C, with acetal dehyde typically |ess than

L I e ST
N T

‘ st’%ﬂfi&%&ff@{g%goﬁ{he sulfite |oaded resin was m xed with
aronn solu :

ronat the ratio of 1:30-50 of resin
relative to anount of aroma C solution for one day
and then renoved fromthe distillate. The treated

| Eghﬁq[g'lblgate with at -l east 60% acet al dehyde reduced was
~packaged i.nto a ' -

For every 1000g of R&G coffee, 150g of aroma distillate was

c'o]lected and then diluted to 1200g using deoxygenated reverse 0smosis
water (aroma C, with acetaldehyde typically less than 100ppm). A 6%
sulfite solution was passéd 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 t0

| methanethiol ratio typically be_twe_en 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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hermetically seal ed contai ner and stored at room
tenperature condition for 2 nonths. After storage,

the distillate kept the acetal dehyde to nethaneph} AR pitit]|
ratio typically between 15 and 75 and/or acetal dehyde

to N mpyrroleratio typically less than 30. The

coffee solids were m xed with NaOH and canned and

stored_ also for_ 2 nonths at roomtélrrperature The

with theedistintesangd hot vrater waseaddedsto thesmixiame 2odermyg ¢ h
the distillate and hot ter dded to, t xt.ur e
b%‘&meawrome@msa@épwﬁo yfﬁﬁ@gl g@ﬁer&grelsrtgmﬂf tokave a

h
a§é§ tiatdmgresher | avglmei‘r gad:“’é.atsfi&hﬁzms redused
d |
leel O SBeleraAb Tgvers ot od t o ¢ _hS Preatrent and
oo eSS e ok o b o e
- h vel h
| trga?m”%mp'aﬁ St LS Frcinton vaith Be time gty
SR SR SR ERg T B UG SRR o
oﬂ'; Ao A8 R as QU acife BhOPIdihg Sompanents tBptogptain
daggoﬁa% Slrxfoqggn? Bgrféa%@& @egérﬁimvtehﬂé e

COﬂSUﬂE room enpera

'n;iénigf n%rd%? 3 ee RabA{ ARt aé‘gq'%hld% héfehgaAl% oieCitabilized

e coffee powders, ready to drink everage m xes,
@ﬁgﬁy Ralling €6 RAtPEah B FIRAAABNBNYIdh WAY varie
ar grthat are limted .only by the i'magination and v
o fb@ﬂl ot bewerhgé beodueguwhefier suchiprodudheateatonsumed at
"about," as used herein, should generally be

ruedeteshperhtute; areteoled obGtdzenumbaftsr heating adypicdl products
numeral s. Moreover, all nunerical ranges herein

inblmdedcdiffee pdw@trs:,meadg' tiondttinki bevaragamnikes,i canslye cake
wthin the range, It is to be understood that the
frosting boace craast alengavith manstothers feat are limited only by the

imagination and creativity of the product formulator.

- The term “about,” as used herein, should generally be understoed
to refer to both numbers in a range of numerals Moreover all numerical
ranges herem 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 readﬂy attainable by one of ordinary skill in the
art from the disclosure set forth herein, or by routine experimentation
thereﬁem, are deemed to bevwithirr the spirit and scope of the invention

as defined by the appended claims.
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exact configuration as illustrated and descri bed
herein. Accordingly, all expedient nodifications
readily attainable by one of ordinary skill in the
art fromthe disclosure set forth herein, or by 2 3 MAR 2007
routi ne experinentation therefrom are deened to be
within the spirit and scope of the invention as
defined by the appended clainms. -33 2 3 MAR 2007 The
Claims Wiat is clained is; 1. A process for
stabilizing a coffee ardﬂhgﬁﬂﬁunﬂlng conponent
agai nst | oss or degradation of desirable flavor or
sensory characteristics of its aroma during storage
aracteriz d in that the aroma- providing conponent
akwsrelagned isi th a stabilizing agent in a manner
such that the stabilizing agent is provided in an
anount effective to chemcally interact with
undesi rable co ds 00|ated ith the
ar o :proVArEF‘Pi S@&E’E &6 FOMAProNidings f ee

gt azeiddoss F@Pgﬁ]éa ﬁgﬁséls%blﬁ NoRef sy
AT SO S RS ST e
igikiiy 08?159%3’&&?%@%‘%@@' Y EPHEABE GRS hin & figfier
s@%ﬁ%@%erﬁehﬁaﬁﬂ% t ﬂf‘fé’i)?@ﬁd@?qgﬁaép t?%%lﬂlf Wfective to

I'S esse ree o I"ZI'ng agent

‘ cﬂ%ﬁﬁcﬁp&‘iﬁf& VEhd&siraBle %‘fﬁoe&lgﬁﬂsab&d&%t@d%fﬁ%e

arona on1t e’ CO ee aroma- pr I Ng agen

a@bﬁﬁafgﬁﬁvﬁﬁi g 8PNt 28 -fodm 4 Q@bﬂﬁi’é‘&ééff@& a%ﬁidlp%@wdmg

characterised in“that the stabilizing agent is
dopnpueent! whitl: () sétabid hzdehicebheporti Gef PR dintie of the
conmponent prior to adding the stabilized,coffee
dusirableflavod bmgenmn;mﬂlﬁmactmmcsfcsﬂﬁewofﬁwaﬂﬁﬁa in the
product. 3. , The process of claim2, characterised in
- adffite atoensippovidingrapmponent during storage, or (b) reduces off

flavor generation during storage of the coffee aroma-providing
comiadnent, and wherein the stabilized coffee aroma-providing
component is essentially free of the stabilizing agent when a food or
beverage product containing a coffee afoma 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 cléim‘ 2, characterised in that the stabilizing

- agent is removed from the stabilized coffee aroma-providing component

by distillation, fractionation, precipitation, sublimation, ion—exchange;
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agent is renoved fromthe stabilized coffee

ar oma- provi di ng conponent by distillation,
fractionation, precipitation, sublimtion, 93 MAR 2007
i on-exchange, -34 2 3 VAR 2361 Iliquid-liquid

extraction (organic or aqueous), aqueous liquid-oil
extraction, oil-aqueous |liquid extraction,

lipiIREALARL o (30Rld 8 agBbous), AcRRolE idhidlele
e}dai!tr %]Errlg)gp%\-/%%ﬁng S;Iégﬁ%d ?}Eﬁg%tégg’:g t hr %tﬁggg?ge éc I lgerlrntlortl’oor

Stq_mfﬂgi ze the coffee aroma-providing conponent. 5.
‘ocess of claim3, characterised in that the

~coffee aroma-providing agent contacts the stabilizing
agenf, to Figs P}@céﬁsﬁﬁtﬂ@im 3,lchathetevisediip thasablumn is

‘through a stripping colum; optionally under vacuum

pRRedWiRhIhakitdbitiothg abtatand ehe cpffed sonta-peovidiaptagent is

collected in a formwhere it is free of .the

- pabedithictighottagestum® to Stebilive the soffeccar@ma-providing
characterised in that the aroma- providing agent

~ campbaetts the stabilizing agent to forma mxture, the

‘mixture is passed through a liquid-liquid extraction

columm using coffee oil or another oil solvent as an

extraction nmedium and the stabilized aroma-tﬁrovi di ng

conpdnent The processcotalaim 3, ehanactarised in that the eefise
the stapjlizing agent. 7. The process of claiml,,
angad-pro¥idingegent cratagts she ﬁe%lﬁzmag%f rm a mixture,
arona- provi di ng, gonpopent, j s .prepared by .inc orating
theyaixiyire i3 pa§$q¢b&5§§ # stripnibggolnmn, aptienalheuaded
to the_coffee, gr.ama- provi di ng conponent -during, -
vadugan hé stifiZha BERR Sda ERAVIERE tibpBrRt it o
from t.he cpffe - i o ‘ t, t he
colifotell iR o fira SYRGRIEHE TS A8 FAPEEAER et . o
the material, before preparation for consunption of a
food or beverage product therefrom

6.  The process of claim 3, characterised in that the aroma-
providing agent cohtacts the stabilizing agent to form a mixture, the
Jmixture is passed through a liqliid-liqliid extraction column using coffee

_oil or another oil solvent as an extraction medium, and the stabiiiz'ed

- 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 meiterial which is added to the coffee aroma-

| providing. component during storage but which material is separable or
- removable from the coffee aroma—plfovi_ding 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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-35 2 3 MAR 2007 8. The process of claiml,

characterised in that the stabilized coffee

aroma- provi di ng conponent is fornmed by contacting “1‘1:
cof fee aroma-providing conponent with a materi al fvg
contains the stabilizing agent followed by separating
the stabilized coffee aroma-providing conponent from
the material. 9. The process of claim8, characterised
in that theBlRe LN 1eRhRIcS$dPiSpRithe stdlized

agent is associated with a &o_nt al ner for packaging or
[ &ﬁ@ﬁﬁ% [ q)gnmﬁg inBrther
Cég%écﬁ afrﬁ%ﬁ 1c:orrpo g%t oréig?gggirﬁr?ﬁg _foodegp_gk}lgsgrd gg?
afyBdYsiovidihe dxapeheaesHtleh maerid] a0t AtaPHh® stabilizing
characterised in“that the coffee aroma-providing
aSORPRIIEeWed byt §e§%¢r§ﬁngﬂth8 stalsilizbl| doffaeOarapeiiprotiding
‘nteracts wi tth conpounds associated with the coffee

Cgﬁﬁjmldiﬁqyd)ﬁimmgmfm%nt to inprove or preserve the
coffee aroma conpounds that can inprove the desirable
flavor and sensory characteristics of the coffee

ar omd, confldreptocess afalaien & ehuracteripedin diatdhenmatetsal that -

that are associated with the undesirable .
cohtains the stbiligingldgertiia gssociassd with haiomtdiner for packaging
characterised in that the stabilized coffee
ouistoming ithe icoiffeg aromparpravidingfcompanent prieotpusaofthe
the stabilizing_ agent into a material which is added
compoReJIDr gsepang-2 nash orbayeragegeduct.dur i ng
. storage and which further conprises separating the
stabilized conmponent fromthe material when a product

1" oridh 2ot Eis BERSeRS UFAY Drieckas b ahasaricbised in that the
o R et B8R EBB0b e s TE with P OLADE dhent that
iRfe2ABsRy RN cddlﬂg o AR 9865 jatdd Qiﬁbﬁlgsgoi%eg a%a%?%idhig

component to improve or preserve the coffee aroma compounds that can

AR 2007

‘improve the desirable flavor and sensory characteristics of the coffee
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}aro'ma-providing éomponent is formed by incorporating the
~ stabilizing agent into a material which is added to the coffee aroma-
providing component dﬁring storage and which further comprises |
separating the stabilized compbnént 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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stabilizing agent, followed by separating the
stabilized coffee aroma- providing conponent fromthe
material. 13. The process of claim 12, characteri
in that the stabilizing agent is added to oot racd MR 207
beans prior to or during roasting, quenching,
cooling, or extracting of the beans to generate or
i sol.ate an i mproved . coffee gromp. 14. The prgocess of
s lmmg?eﬁwd b aeparebingdhe stabilizad aoftee aroma-

stabllizing agent.is compound t hat contains at |east
PEREOARS O l?@itaﬁromaﬁa%ma&%a one pair of electrons

and is present in an anmount sufficient to react with
some of the undesirable reactive conpounds associ at ed

wi th,,the,goffee aroma-provi.di C onent to reduce... .

come 13 1 MATCURERRSSS £ GBIme d 2y shierctenised i ghatdhg albilizing
[ eServe; o Qr re coffee aro conpounds that .

aBRfit 15 asfeal o, Cofies feans amier ) ndring ToandBEydtenching,

cteri st ofchhe coffee aro or.that mask -off

- opPAbEr bF ekl SRR Bl aisolRstrtpTaved

cgﬂ%egﬁ% s of claim 14, characterised in that the

uridesirabl’e reactive conpounds contain carbonyl

groups and the stabilizing agent conplexes such

~compounds to form adducts that are separable fromthe

ffa tnay c od i thiat tha
o L3 o AU BB B o ot e

carbonyls in e stabi

* sebienen h%eﬁ’tf istd'€o id %oﬁf’eﬁﬁg 4 st Q)‘ﬁ'éee[t@%r? h@Ving at

conprise free radicals and the sta I zI ng agen .
ledst ot lone pain offedectrony hhil Gs pidsen® ih @AUGROHAD SHFfidieAt to
of or scavenge such free radicals so that the coffee
reacinwithospne @ftthe urstesbiable eshetinvg qumpennds assélafed with
ﬁR a’' N 16. The process of claim14, characterised in
the sofidecaronadiproviding cogeponentetaveduce spown of the undesirable
containing disulfide bonds to generate or regenerate
compoendsr toqgenarpta er preseliee ousiarabbee toffeeraranth

sensory haracteristics of the coffee aroma-providing
cospRwads that contribute to the desirable flavor or sensory

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_cbmpounds contain carbonyl groups and the stabiliz’ing agent |
complexes such compounds to form adducts that are separable from ﬁe_ |
éoffee aroma, resulting in a reduced level of carbohyls in the stabilized

~ coffee aroma-providhlg cbmpénent, or the undesirable compounds |
generate or comprise free radicals and the stébilizing agent is present in
an amount sufficient to reduce genéfation of or scavenge such free

radicals so that the coffee aroma component is stabilized and preserved.
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17. The process of any preceding claim characterised
in that the stabilizing agent is a conmpound that
contains at |east one atom of sulfur, nitrogen, ]
oxygen or carbon with at |east one lone pair of 7 3 MAR 7l
electrons and is wused in an anount of between about 1

and 50,000 ppm 18. The process of any preceding

claim characterised in that the stabilizing agent is

a.sulfite,or a substance that contains pr generates.a .

sul'f illﬁe, I%@rpr&psssaﬂ? ol 22 ditacfarisesbin thag the sfpbiliaing

and i,s used in an, anoynt .of between about 1 and
AE RV oR oS CEERiSE FRSe baadS oy GPRRIS PEed

in that the stapilizin aggent, co iges a sulfite,
regpoiclitcabifisghat cond e p 4R desabl B5507 andeamsaie

ont ai ni.ng spgh, an_enzyne present in an, anount
cgiAferiats of the ealfec aromasRioy PR CompomeRtad wi t h

the coffee arona-providing conponent. 20. The process

of claim 18, characterised in that the stabilizing

ageng~co [ fite tei ne.or gl utathione or
 Thel t75al RdedfocksT i ehy Prefihg (R, cBatidrtsalin Bas the
' fi i ipit suffici
SBbT ARk Adafds Ao B A (ltahfnEIERsP ohe M St Siliur,
n%ﬁ%’pr@%ég%c corrponen% @?%%%%F%?P@g%ﬁge%&?ﬁﬁ?d 1
1 MK m 1, _

u%e;tg%lggfl eri selgllﬁiggb? ﬁg?glgﬁgog’f g%:ilafsz?’fr(l)é)@ a@%ﬁ is
- associated with another additive that acts as a

carrier for the stabilizing agent, wherein the

carril8r i The pricesnof any priccedinig €l@itn ichAradterised in that the

flavoring agent, a carbohydrate,” a protein, or an
stabili pinigdgxnt 182 sulfibe op acsdstarnfe thay cpnesiedictgaierhis a
- characterised in that the stabilizing agent is
spiiseathiol, an anmmenanswhidcaeds or peptialet and isusahin an

all of fhe carbagnyl groups present in conpounds
amwicaimmﬁqudgandf&(b&ﬁm to generate or

regenerate thiols or to reduce or inhibit

}19, The process of claim 18, characterised in that the stabilizing
agent comprises a sulfite, cysteine or glutathione or their salts or
' materials containing such, or an enzyme pfesent 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 compriées a sulfite, cysteine or glutathione or their salts or

‘materials conféining such and they are pi*esent in an amount sufficient to
exhibit sufficient reducing power to scavenge free radicals and to

" preserve si_llflir aroma cdmpounds'in the coffee aroma-providing

~ component from oxidative degradation.
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degradation of thiols in the coffee aroma, thus

retaining the desirable flavor or sensory
characteristics of the coffee aroma during at |

two nonths of storage of the coffee aroma. 23. i%ii‘w? 200
process of claim1l, characterised in that the

stabilized aroma-providing conponent is a |liquid that

o adi T e BfodES HIHIER CbatiaeRseRin ke ¢ sthiifizine
ageflt fs BANRIteBith wrRiAEEAd ity that wBtts b RNRd tle
Stélﬁﬁ% é eﬂ%ﬁ.ﬁ??é %?ﬁfieﬁé%/%é’él%ﬁg'a??ggg Co’@ﬁ%ulsmn a

chara er corp

: % nt vvlth
RS, aé%fefm%ﬁ%ar%?héfﬂé b e P o
Jliquid to forma liquid food or beverage product, and
drying the liquid product by spray-drying or
freexe- d%@?ré&@% gl‘é(%d]ﬂ 'E‘i‘élﬁﬁ'(ﬂim‘aﬁfﬁnseﬂ%%ﬁ‘é the

- the initial | avor - or sensory c aracteristic o

stamifzﬁ@g ag@ﬁﬁls‘ Presént in BR @eouRdseficiént ©RARdact v wmtd@o
during storage of the solid material. -39 23I\/AR2007

alRbf tife paborgd grbapd presdrevarcgeponnds atsodiatddewi thr thieof
a package that contains therein a stabilized coffee
caffesrarqma o giemgratecoprepenerdtethivls presaedade @r inhibit
i nproved desirable fIavor or sensory characteristics
degrddationgighislerin the cadfemanoma sthizsiretaining thedesirabie
or inpart its flavor or sensory characteristics to
flaver or sensory chieaacteristics &f tha coffegt anonea duwingat least two
aroma rowdln ent is stabilized with a
§1i0ﬁgge éﬁ? € §EOMPnobi | i zed in, upon or
vvithl n the package or upon or wthin a carrier placed
upon or within or form ng part of the cont ai ner such

irontthe Theuctl SHERRLY: ShAgtEbTpioninat FRE ¥fifized
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or beverage pro
driedto a powder and is stored until a later time when it is reconstltuted

for consumptlon by the addition of a liquid.

24.  The process of any preceding claim,’ charaqterised. 1n thatit -
further comprises combining the stabilized coffee aroma—proxfiding
- component with a food-forming or beverage-forming ingredient and a |
liquid to form a liquid food or beverage product, and drying the liquid
preduct by spray-drying or freeze-drying to obtain a solid material that
. retains the initial flavor or sensory charabteristic of the coffee aroma for a

- time period of at least two months during storage of the solid material.
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essentially free of the stabilizing agent and further
wherein the |l oss or degradation of the desirable

flavor or sensory characteristics of the staMi 5ZﬁﬂR 2007
cof fee aroma- provi di ng conponent are reduced or

prevented such that the coffee aroma-providing

conponent retains its desirable flavor or sensory
characteristics during an extended periods of storage

DA SR e s PHISA R o
oo A QTR SR SRS S8 0 oS,

B
RS s S IR AT B
ARG PSR AP o T it SpERcsesed

vl o SRR A e sbiing
"a ag

e stabilizing
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Wtl smlca o%%gi!%kgg.&%%%?ﬂe&pr odulgt% Bg‘fgngllgéﬁ %328, ' *
sEARTIRRRE 's%ﬁﬂli!zﬁlg% Bgéni hesepagiblel @t rgnoeglslet from the coffee
solution that Is Telained in the pouch and the )
afiR h:Ijt%R/E@]Zh? Componengter theeroffds arghagmaviding ¢eppanent 1s -
able to bind with the stabilizing agent and_ becone af,
ske@aablefionh Yhe stibiliethgagantrbefose preparatiomnor consinpption
t'he coffee aroma-providing conponent. 30, The produgct .
offthe faodohevenagapreductesvhiareihthe fond epbeverags uct is

- providing conmponent has one of the follow ng.featuyres:
essentfaalbagjee ofothessiabdizngpgent wﬁ@ﬁ&%t %1961@ ﬁﬁ? T‘P%S or
200 or | ess during ls)f ohage over . e
degradation of the desirable flavor or sensory characteristics of the

stabilized coffee aroma~providing component are reduced or prevented
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 ,
.Withih, 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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several nonths at roomtenperature; (b) an

acet al dehyde concentration of 30 to 90ppm after
stabilization of a coffee aroma providi ng conmponent,

that intially contains 150ppm acet al dehyde or nﬁr%;M‘m 2007
(c) an acetal dehyde concentration of 20 to 60ppm

after stabilization of a coffee aroma providing
conmponent that intially contains 80 to 100ppm

acepg| defry@eprodtuct Dy onkiof chiingy®5-0f7, charactefiSeddn that

characterised in that a food or beverage product or a
thé saBiligng aemris bewéinrdein’ ® poiich madgofdisemi-permeable
provided”in the package along with the coffee aroma-

mateddl thaeongsins.the st4bilizidg Mp8af titiithe3fouckhis placedct

of any of clainms 25-31, characterised in that the
wigliiabattached taoeforins pareséthe containemount suf fi ci ent

,to adduct carbonyls in the coffee aroma, renove or

reduce carbonyls fromthe coffee aroma, or reduce the
~degradation of thiols in the coffee aroma 33. The |
 pro@Sct FhepyodictafatlaimP2y,3haradtarised énithatithenstahilizing

the coffee aroma has an_ initial concentration of __
agentissalutipndhet ipretatad imthapouch and theseprpeumeable
.concentration of acetal dehyde after stabilization-of
about 1 to 100 ppm wherein the acetal dehpgeneate
concentration i s reduc by .at .l east. 50% durin
thexcabrougtneo St they aregthladd band with thestabilizingagent aad
aroma provjding co nent s .havi ng enhanced and/ or
besPBRE AL At Pty rCORIEEN S RIRE il Feehpr Bkt & the coffee
characterdsed in that the ratio of acetal dehyde to

TR RRAYIGIRE COMPARENt han 200, or at |east 30 % of the

initial amount of acetal dehyde conponents are
renoved, or at least 50 %of the initial 5.

LAyt gl B of AR Ui oty o
aroBiP PRSIdIn 2 OB Tbkht IPaschidé BY #e following features: (a) a ratio
6f 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 aéetaldehyde or more; or (c) an |

'_ acetaldehyde concentration of 20 to 60ppm aftér stabilization of a coffee

| aroma providing component that intially contains 80 to _100ppﬁl

acetaldehyde. o

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

* providing agent.
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characterised in that the ratio is maintained, and

that the initial nethanetbiol anpbunt is preserved,

during storage over several nmonths at room 9 3 MAR 2001
tenperature. 10 36. The stabilised coffee

aroma- provi di ng conponents according to clai m 34,
characterised in that it is provided in gaseous,

liquid, or solid form 37, The stabilised coffee aroma

o V43, TSRS AR, Bt it e
S LR P B S o fbost B n

thPcGHBL Trfha Fgfgﬁ\f?ecélg{é d éa?b{)ﬂgfrs @’éﬂ, gﬁ‘% §§ﬁfe§ 815”81;11%? or

Iinanatrix o er, or o0

rénHa\%‘éi &%%@Pﬁﬁtioﬁ%?ﬁﬁ%}in%pﬁ%%%ﬁgaén edi bl e

erials,®trozen as a ost, or to powder
from 39, A beverage product conprising the stabilised
cof fee aroma-providing conponents as defined by claim .

34. 40 (ﬁeéfﬁr {_.’hN ek b
cof f gg ar %—%ﬁ%‘]ﬁ%i ng cgﬁglgglglﬁtgss ?sg’ gg?fbg%?ﬂtlgéﬁ 5:1? glfr%nthe :
- c8ffeea#éma 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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34, Stabilised coffee aroma-providing components having enhanced and/or
preserved flavour or sensory characteristics, characterised in that the ratio of
acetaldehyde to methanethiol is less than 200, or at least 30 % of the initial amount
of acetaldehyde components are removed, or at least 50 % of the initial
methanethiol amount is preserved during the period of storage.

35.' The stabilised coffee aroma~providing components according to claim 34,
characterised in that the ratio is maintained, and that the initial methanethiol
amount is preserved, during storage over several months ai room temperature.

36. The stabilised coffee aroma-providing components according to claim 34,
characterised in that it is provided in gaseous, liquid, or solid form.

37, The stabilised coffee aroma-providing components according to claim 34,
characterised in that it is provided in a liquid form and further spray-dried or
freeze-dried.

38. The stabilised coffee aroma-providing components according to claim 34,
characterised in that it is incorporated in 2 matrix of oil, water, or other solvents,
provided as an emulsion, encapsulated in edible materials, frozen as a frost, or
dried to powder from.

39, A beverage product comprising the stabilised coffee aroma-providing
components as defined by claim 34,

40, A coffes beverage comprising the stabilised coffee atoma-providing
components as defined by claim 34,
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