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

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

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

period of time.

U.S. Patent No. 3,540,889 discloses that methyl mercaptan can be added to an
aqueous extract of soluble coffee solids prior to drying the extract to a stable moisture
content for improving the flavor of this extract when it is reconstituted as a coffee
beverage.

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

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

SUMMARY OF THE INVENTION

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

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

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

Suitable aroma-providing components for stabilization according to the
invention include chocolate or cocoa aroma, tea aroma, malt, Maillard reaction
products, and most preferably coffee aroma, or any combination thereof. For these,
the stabilizing agent is added in an amount sufficient to react with some or all of the




‘can be present in an anount sufficient to reduce generation of or scavenge
such free radicals, or can include an antioxidant to reduce generation of
or scavenge free radicals in the aroma-providi ng conponent. Suitable

ar oma- provi Wo/gesponent s for stabilization according to tPEE/EPO2QE82 i on

i ncl ude chocol ate or cocoa aroma, tea atoma, nmalt, Miillard reaction
products, and.nost preferabl.y coffee aro or. any conbi nati.on t hereof. For
these, the SEPSBY |gr<§1};ﬁ é’r?fﬁrétﬂi{ c?lgp%(g%ﬁs?cﬁa%%wgh%? S0P fURedE ¥ o 1 eact
With some ofinlibit prkolt s WOI0XBAREGR RkibRQABLRRTINTARELS, thus fetdisiny thegr OUPS

present in conpounds associated with those aromas, to reduce or inhibit
pyrrol e | osdedrableflaveratiensary thsmsh%qm&t Féﬁ Sgyme pLstorpgey s retai ni ng
the desirable fheyeiveRfio SRS RlaestbItaRMRIE ohphising WiiriiGombodddfdfla ST X MONC NS
of storage. The invention also relates to a foodstuff conprising a first
conponent offocd, bévevage, & fwdrfagring somhpengnt asrarienerage foymingrnomponept, and a

bever age-f orm ng conponen and..a_ .S e 11ized

ar ona- pr ovi 3???8838%’5@ eélﬁpf”t&e S@ﬁ%lzf%ﬁgrﬁ%}gorﬁ %ﬁ@@ggqq%eﬁééﬁg%- provi di ng
conponent i Shesebilized adma-providing cbinpsientis apsooiated with the firsh oompdnestibf i ci ent
to rel ease an arona that proyi des desirable flayor or sensor

charact er i st3@gopgt 14 64p¢ an zspma fhaf provides,desirabls flayor oy S%PFBW& provi di ng
conponent rcﬁ%ﬁét@ﬁsﬁc_??o HRFHSRRIFE Gdndiny, t@éstﬁtﬁﬁﬁéara\fmﬁh?f@fdiﬁg éorigonedt§ the
aroma for at least six nonths during Storage. For optinmumresults, the
stabilized aeteimathyrdwimhlmgavqmmmphargctngmﬁﬁwas%foaﬁtellegstfmomthe first
toi ' T ' .3 liquid f
component. | iRk age! 16 bARRBA SR St NEdDchdeg | 1 auld for

reconstitution prior-to onsu ,_and can rmof a sol ution,
suspensi on, cdinpprens ispackaged separately fronrthelfitsy canpdnient ing cohtainei.qui d with the

foodstuff and stabili -or ovi di ng. .1t al be in th
form of & powder 1D6RAAEH (85 T it 8 g IPT GRoMtioh oo Gi dper si on

or slurry, WohdimiptRnPadah bbai fhe fersfadolifibh, suspensibs, didpersionuieiuryi t i s
reconstituted as a beverage for, consu ition of a |iquid.

[ b h d
The foodst uffprmagibyrembinipgtediquidsyith %n%;"lé‘g'ir‘]’ﬁ %ﬁ%@%ﬂﬁﬂmmﬂwﬂd@g or age.
A so. the Toggabileh. Hllofen b B7@Rf Jf%%meﬁ%@amg&hefﬁlﬁw es from

the aroma-providing conponent. Another "way to e rel ease of

vol ati | es i suspension,alispetsioncortshuryawishthe powder biing)stersdpotilaater pmewhes it in
the formof .an_enul.si 0 |ate ] ' | @ a preferred
enbodi ment , FREVPT s %a@%@%{f&@ﬁ%}#@g@ﬁb? e ‘ﬁgt["sqffgﬁi“lq!‘@éd

aroma- provi di ng dheosdstiff inay beinspowdei foah te facilitate handling andistormgeont r ol | ed

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

=t

aroma-providing component.

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

duration.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term "aroma-providing component" means a compound or

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

a final product for consumption. The aroma providing component may be isolated,
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be utilized to delay or control the release of the aroma after the beverage is prepared
for consumption. All these effects whether alone or together result in the perception,
by the consumer, of a more desirable beverage, e.g., one that maintains a preserved
fresh, roasty aroma and flavor over the entire time that the beverage is being
consumed rather than just upon initial preparation of the beverage.

As used herein, the term "desirable flavor or sensory characteristics" refer to
the flavor, aroma, or other organoleptic properties of a food or beverage product that
is reminiscent of a freshly prepared product for consumption.

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

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

First of all, deleterious compounds that are normally present with the aroma-providing
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While the most preferred aroma is coffee aroma, the aroma-providing
component in this invention is intended to be a generic definition of all types of
aromas, including those aromas in aqueous or water, oil, emulsion, forms, as well as
those which are encapsulated, and the like. Specific mention can be made of
chocolate or cocoa aroma, tea aroma, malt, Maillard reaction flavor, or other aromas
that are derived from or recovered after roasting or cooking of a raw material,
foodstuff or other compounds.

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

beverages.
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and potassium metabisulfites, or sodium or potassium bisulfites. Sulfur containing

amino acids, such as cysteine, homocysteine and their salts, whether used alone or in
peptides or proteins, are also advantageous, as is glutathione. Materials that contain
or generate sulfites or thiols, such as yeasts or yeast extracts, can also be used.

Nucleophiles such as sulfite and cysteine react reversibly and selectively with
carbonyls. In addition, sulfites and cysteine are a good antioxidants and free-radical
scavengers. They also react with disulfides to generate free thiols. Such thiols can
also impart desirable roasty coffee notes to the aroma or can be used to mask coffee
negative notes such as woody, processey or groundsy notes and even stale or oxidized
notes of stored products. Due to these endogenous antioxidant activities, the
degradation of thiols and pyrroles are reduced or inhibited. As thiols provide a
desirable roasty, nutty note to the aroma, the retention of thiols in the aroma is
beneficial.

Generally, depending upon the type of stabilizing agent, it is associated with
the flavoring component so that the compound is present in an amount of about 1ppm
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spectrometer. The aroma compounds is measured as ppm equivalent of
methylbutyrate.

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

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

flavor characteristics;
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In addition, the pres . Shy ?urﬁ% , causes the
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flavors to degrade. The stabilizing agent reacts with the aldehyde to form aldehyde

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

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

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

Table I — Headspace Aroma Concentrations in Coffee Aroma Distillate

Storage Control Frozen Sulfite
time (months) (stored at 20C) | (stored at-40C) | (stored at 20C)
0 0.63 0.63 0.60
Pyrrole 2 0.00 0.53 0.65
6 0.00 0.34 0.59
0 5.04 5.94 3.33
Aldehydes 2 6.40 5.65 3.73
6 5.33 5.19 3.54
0 0.83 0.83 0.46
Diketones 2 0.94 0.82 0.49
6 0.80 0.81 0.46
Methanethiol 0 1.73 1.73 1.81
6 0.00 1.35 1,93




undesirable flavors were reduced due to the | ower anounts of al dehydes and
di ket ones. Al so, a conparison of these conpounds after 6 nonths storage of
the stabilized arona-providing conponent was found to be as shown in Table
|: Table | Woesefssdce Aroma Concentrations in Coffee Ar on®POWVERORN3I026 e
Storage Control Frozen Sulfite tinme (noths)stored at 20C(stored at
-40C(stored at 2 .630. 630. 6 r.rol e2Q. 000, 530.65 .60,.000. 340. 59
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60. 001. 351. 93 WD 02/ 076237 PCT/ EP02/ 03026 11 Table Il shows the long term
storage ef f et®™@8F the preferred sodiumsulfite stabilizer on coffee
distillate by conparing data taken at 2 nonths and 12 nonths after

storage. Table 11 - Headspace Aroma Concentrations in Coffee Aroma
Distillate Storagbabfollt-Rdadpace AronBuConceatrationsin CaffeeAapins Distilthteat
20C(stored at -40C)(stored at 20C Pyrrol e20. 050. 440. 40

Storage Control Frozen Sulfite
time (months) (stored at 20C) (stored at -40C) (stored at 20C)

Pyrrole 2 0.05 0.44 0.40
12 0.00 0.21 0.39

Aldehydes 2 7.49 7.92 1.58
12 7.0 7.4 1.19

Diketones 2 0.93 1.08 0.44
12 0.96 0.99 0.34

Methanethiol 2 0.47 1.49 1.93
12 0.15 1.28 1.90

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

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

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

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

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

Instead of sulfites, other compounds that contain or release thiols, amines or
amino acids can be utilized, As noted herein, cysteine and glutathione are useful
stabilizing agents although they are not as effective for longer storage times. These
amino acids can be used added in the form of peptides or proteins that contain them.,
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flavoring conponents. One way to perform this reaction is to add
and its cofactor. Another class of enzynmes, known
Thiamine Thiamine (Carbanion form) Hydroxyethyl thiamine
Thus, transketolases and pyruvate decarboxylases may also decrease the

aldehyde concentration in the flavoring components. Instead of pure enzymes,
extracts of yeast may also be utilized and are preferable due to their low cost.
Polymer supported systems may also be used in place of the enzymes and their
required cofactors.

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

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

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

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

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

adducting or scavenging results.
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of the aroma-providing component can often lead to new aroma: one that is different

from the conventionally expected aroma but which is generally perceived as being

superior to the conventional aroma. Stabilized coffee aroma, for example, provides

more intense, more roasty notes than conventional coffee. Again, this superior aroma

is maintained for a period of at least six months to one year when stored at room
temperature.

For maintaining these enhanced or superior aroma characteristics for even
longer times, storage at temperatures below ambient can be used. Temperatures as
low as 10°C, or even 0°C or lower can be used for this purpose. Generally, storage
stability for more than one year at room temperature is sufficient for many aroma-
providing components so that lower temperature storage is not necessary. The person
of ordinary skill in the art can determine by routine testing the optimum storage
temperature for retaining the effective aroma characteristics for the desired time
periods depending upon the specific aroma-providing component, stabilizing agent,
and required aroma properties after storage.
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the food or beverage product has improved sensory characteristics and an improved
quality to stand for a sustained time, thus providing the consumer with a more
appealing food or beverage product for a significantly longer time during
consumption. Depending upon the specific type of food or beverage product, as well
as the specific type of stabilizing agent and stabilizing treatment time, the release of

the desirable sensory characteristics of the aroma can be sustained over a period of

from about 3 to 25 minutes. Obviously, larger quantities of the food or beverage
product, such as a soup or entire meal, would prefer to have the longer release time
for the aroma, whereas for small quantities, such as espresso coffee, it would be
appropriate to utilize the shorter aroma retention time because of the shorter time it
would take to consume such products.

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

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

The provision of the stabilized aroma-providing component as a powder can
be achieved in a number of ways. When the stabilized aroma-providing component is
a liquid, it can readily be converted into a solid by conventional drying techniques
such as spray drying or freeze drying using any carriers. In this regard, it is highly
desirable to conduct the spray drying or freeze drying operation on a solution of
stabilized aroma-providing component as soon as possible after treatment by the
stabilizing agent so that as much of the aroma in the aroma-providing component can
be retained. If desired, the particle size of the spray-dried or freeze-dried powder can
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to add the product forming component and stabilized aroma-providing components
into a liquid in a venturi or other device that provides acceleration or mixing of the
components with the fluid. Thereafter, the liquid product is spray-dried or freeze-
dried to a dry powder. Again, the particle size can be controlled to the desired range
or subsequent milling, grinding, pulverizing or other particle size reduction techniques
can be applied. The final product can be stored at room temperature for at least six
months or even longer at lower temperatures until the time when the product is to be
reconstituted. At that time, the aroma is released with essentially the same properties
as if the product was freshly prepared, thus providing an appealing product for
consumption.

Although not wishing to be bound by theory, it is believed that the
stabilization effect in the final aromatized product is effective because the drying step
is conducted rapidly after mixing the stabilized aroma-providing product with the
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component separately before combining the stabilized aroma-providing component
with the food or beverage forming component. Of course, separate storage of these
components provides even longer retention of the desirable aroma characteristics
during storage, particularly when the stabilized aroma-providing component is stored
at low (i.e., below freezing) temperatures The resulting food or beverage product,
after reconstitution, is perceived to have a fresher, more desirable aroma both after the
product is reconstituted as well as over the entire consumption period of, e. g2,5t0 15
minutes.

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

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



as if the product was freshly prepared, thus providing an appealing product
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The following examples are presented to illustrate the most preferred

embodiments of the invention.

Example 1

A roast and ground (“R&G”) coffee is extracted with water to form coffee
extract. The extract is passed through a steam stripping column where the volatile
flavor/aroma components are stripped out, condensed and collected as aroma
distillate, with about 80g aroma distillate collected per 100g of R&G coffee.

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



product is reconstituted as well as over the entire consunption period of,
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liner for a storage container. The container is then filled with a liquid distillate stream
that is obtained according to Example 1 and the container is sealed. The sodium
sulfite permeates through the film and into the distillate at an amount of about 0.1%.
This occurs during storage of the distillate in the sealed container at room temperature
for a period of 6 months. Coffee solids are stored at room temperature separately
from the distillate but for the same time period. The coffee solids are then mixed with
the distillate and hot water is added to the mixture to form a beverage. Upon
consumption, the resulting beverage is found to have a flavor that is reminiscent of

fresh coffee, again despite the relatively long storage time.

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

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

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



distillate, with about 80g aroma distillate collected per 100g of R&G
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again despite the relatively long storage tine.
stored coffee solids are then mixed with the aroma mixture, and thereafter, hot water

is added to the mixture to form a beverage. Upon consumption, the beverage is found
to have a flavor that is reminiscent of fresh coffee.

Example 6 (Comparative)

Coffee aroma distillate is collected from 2000 g of R&G coffee as in Example
1. The aroma distillate is mixed with coffee base concentrate and the mixture is
stored at room temperature for 6 months. The mixture is then added to hot water to

form a beverage. Upon consumption, the resulting beverage is found to have a poor
flavor resembling stale coffee.

Example 7 (Comparative)

Coffee aroma distillate is collected from a quantity of R&G coffee as in
Example 1. The aroma distillate is stored separately from the R&G coffee solids for 6
months. Thereafter, the distillate is mixed with coffee solids and the mixture is then
added to hot water to form a beverage. Upon consumption, the resulting beverage is



Sodiumsulfite is incorporated in a pouch nade of paper tea bag and is
placed in the storage contai ner of Exanple 1. The container is then filled
with aliquid distillate streamthat is obtained according to Exanple 1
and the cont¥P9¥P762¥ seal ed. The sodium sulfite gradual | y PCWERMS3126t 0 t he
distillate during storage of the contai®er at roomtenperature for a

period of 6 fee l.i ds are st r enper at ure
separatel y f%@%“%@?‘(‘fﬁ@&s %&lo?vgrqlfaﬁéﬁgﬁﬁbosteﬁoﬂ’é%ﬁi’?%ﬁﬁes ﬁe cof fee WO
02/ 076237 PBxanipled/103GHut beter sieiniBExampless. t hen m xed with the distillate and
hot water is added to the m xture to form a beverage. Upon consunpti on,
the resulting beverage has a flavor that is remniscent of fresh coffee.
ExMe An arm%’g;ti | late streamis obtained according to Exanple 1.
Gaseous sulfur dioxide is bubbled through the distillate. This provides a
equi val ent of 500Themstabilized cofifee:arema pHRzanilestli tScan be gneapsulated toforthst i | | at e

Is stored | I ' f te I enperature for a
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sodiumsulfite powder is n-dxed with 1000 g of the distillTate of Exanple |

with suffici%mPoggPRation to dissolve the sulfite into the distillate

liquid. The distillate is then mxed with less than | % coffee solids by
wei ght and the resulting mxture is stored in a seal ed container at room
t enper at ur e Bxample Heri od of 6 nonths. Separately stored coffee solids are

then m xed with the. ar | XL Ur t her eaf ter, .hot ter..i,s added to

the mxture to fo\?a%ogs g"g’gé’?%‘g‘a%’ ’?‘}B%‘ﬁﬁggﬂglgﬂgﬁ%ﬁeﬁ IR Begggfoa is found to

have a fl avdevéragds, ice-cfeam, and ey, cah bé fmmawdf\ﬁiﬂﬂapfpﬁpmw @ndunfsFipar at i ve)
te is cQllected from 2000 g of R&G coffee as in

Cof fee aroma distill

Exanple 1. “ﬂg’éhz&ii eehremp pf Bxamples Liodapdf t h cof f ee base concentrate and
the mxture is stored at roomtenperature for 6 nonths. The m xture is
then added to hot water to forma beverage. Upon consunption, the

resul ti ng bixamplgeld s found to have a poor flavor resenbHng stale coffee.

R&G coffee is extracted with water to form coffee extract. The extract is
passed through a steam stripping column where the volatile flavor/aroma components
are stripped out, condensed and collected as aroma distillate.

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

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

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

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



Exanple 7 (Conparative) Coffee aroma distillate is collected froma
quantity of R&G coffee as in Exanple 1. The aroma distillate is stored
separately fromthe R&G coffee solids for 6 nonths. Thereafter, the
distillate iWOPRAEIIWi th coffee solids and the mixture is tPEHEPQMAed t o
hot water to forma beverage. Upon consthption, the resulting beverage is

WO 02/ 076237 _PCI/ EP02/ 0302 ound,to have a.flavor_that is of a | ower
quality thanrqs%gxg%f%qrage%?qygéiq &achfp'or ﬁfﬂ“%%‘s@nfﬁf%esgtfpffﬁ%tdﬁﬂmt han
Exanpl e 6. Ext@telativély 101 storaitimhgied cof fee arona of Exanples 1 to 5 can be
encapsul ated to form capsules that are stable and easy to handl e so that

they can be added to the coffee solids at any tinme during the beverage
preparation pLRGERS1 The encapsul ated aroma can be added to solids that
are al ready E—‘%n sol ubl e powder formor can be added as flavoring to a ready
to drink bever ageThe stabilizad doffee appnmchf Examplerl 0 exmbepéreapsul dtedttodomam

conposi tion. a e 9 Various foaod.products,,.includi owder cof fee

n xes, readycgﬁéugghﬁam @bigrag &Y tP@EQ‘ﬁ? %oathft q&aei»ﬁ&@?ed@g\ﬁﬁjeo@%gsr nul at ed
Wit h appropr selids atamyuithe dwringt thebevetape ptdpaRto pot s, ThOsRapduldParBings 1 to 5
and 8. Exanple 10 R&G coffee is &xtrapt %go(gﬂt water to formcoffee

extract. ThelSaddedasa flayoring toaready, atebgverage fmions accoffeem where the

vol atile fl angydrad RATRKGQMEOBARMNLS are stripped out, condensed and col | ect ed
as aroma distillate. The stripped extract is then concentrated to a solids

| evel of about 55%to provide a coffee base concentrate. A small anount of
sodi um hydr o] L.§,added to this coffee base concentrate at 0.1% by
wei ght of co Qﬁ led ids to mnimze the acidity devel opnment during

storage. This fi nAh aroid distillstessreanris obthined sccomlirg! to BxampROA Tak earPonyls om t he
aroma distillate until being used to fornul ate _a beverage. A stabilizing
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headspace that prevents the aroma from permeating out and that prevents excessive
amount of oxygen from degrading the aroma.
Both the aroma distillate and the coffee base concentrate are stored separately
at room temperature for a period of 6 months. In order to prepare a beverage for
consumption, the coffee base concentrate is then mixed with the aroma distillate and
hot water is added to the mixture. Upon consumption, the resulting beverage is found
to have a flavor that is reminiscent of fresh coffee.
While the preceding Examples were specifically directed to the treatment and
stabilization of coffee aroma, it will be immediately realized by one of ordinary skill
in the art that aroma distillates from other sources as well as other aroma-providing
components that contain aldehydes, pyrroles and other carbonyl-containing
compounds may be treated in essentially the same manner in order to be stabilized as
disclosed herein. Also, the stabilized aroma-providing components can be added to
any one of a wide variety of food or beverage products whether such products are
consumed at room temperature, are cooled or frozen or after heating. Typical

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



‘Both the aroma distillate and the coffee base concentrate are stored
separately in separate containers at roomtenperature for a period of 6
nonths. In order to prepare a beverage for consunption, the coffee base
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consuned at roomtenperature, are cooled or frozen or after heating.
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off flavor generation during storage of the aroma-providing component. (a) retain a
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st orage, or

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

aroma-providing component.

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

compounds that are associated with the aroma-providing component.

4. The component of claim 1, wherein the stabilizing agent is a compound that
contains at least one atom of sulfur, nitrogen, oxygen or carbon and is present in an amount
of between about 1 and 50,000 ppm.
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ar oma- provi di ng conponent, wherein the ronma- providi ng conponent is

capabl e of providing an aroma upon formation of a food or beverage product

with the aroma exhibit,ing the desi,rable fl.avor or sensory characigetistics
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aroma- provi di ng conponent. 4. The conponent of claim1, wherein the
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react with al dehyde groups of conpounds associated with the

aroma- provi di ng conponent.
10.  The component of claim 1, wherein the stabilizing agent comprises cysteine
or glutathione or a salt thereof.

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

the aroma-providing component.

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

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

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

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

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



12. The conmponent of claim 1, which provides tea aroma, nmalt, or Millard
reaction product, or a conbination thereof. 13. The conponent of claiml1,
whi ch provi des chocol ate or cocoa arona and wherein the stabilizing agent
is present iWOAHOWABunt sufficient to react with some or al PCHEP0203626
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The foodstuff of claim 15 further conprisi ng a I reconstitution as
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The foodst ufstorage.cl aim 16, in the formof a powder obtained by drying the
sol ution, suspension, dispersion or slurry, with the powder being stored
until a later tine when it is reconstituted for consunption by the

addi tion of a liqg.d. ﬂh%-foaaaﬁ;ffmltnUISfﬁxﬂﬁer%ﬁbHﬁ&%aYYgﬁﬁ%ﬁe&&h‘iﬁﬁ&i%H'aLhz' ng
agent is prg)sent in.the stabilized aronma-providing conponent 1 n an anount
ef fective tPEYFBET BAOTIO conspmPlipd rel ease of the desirable flavor or
sensory characteristics of the arona over a period of between 3 and 25

m nutes after reconstitution. 20. The foodstuff of claim15, wherein the
first conponent ild.coffhedocsistuif clain 16tihéhesombvdf a sobation; suxpensioay Hidpésion or

conponent | Sslm%&f ﬁ?c&n?gi}cﬁ%g the l?qnu?d with the foodstuff and stabilized aroma-providing

component.

18.  The foodstuff of claim 16, in the form of a powder obtained by drying the
solution, suspension, dispersion or slurry, with the powder being stored until a later time
when it is reconstituted for consumption by the addition of a liquid.

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

between 3 and 25 minutes after reconstitution.

20.  The foodstuff of claim 15, wherein the first component is coffee solids and
the stabilized aroma-providing component is stabilized coffee aroma.
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WO 02/ 076237 PCT/ EP02/ 03026 28 21. The foodstuff of clainms 15, wherein the
arona i s chocol ate or cocoa aroma, tea aroma, malt or Maillard reaction
flavor. 22. The foodstuff of claim 15, wherein the stabilized

ar oma- pr ovi dWRP20¢3%honent i s packaged separately fromthe pcr/EPo2AEIRONENt
in a container. 23. The foodstuff of cl2 m 15, in powder form 24. The
foodstuff of claim 15, which is frozen to retard the rel ease of volatiles

fromthe aroma-prgyidi ng, c ng. 25. The foodstuff of claim 15, wherein
the arona provi di % con&?ﬁﬁ&?ﬁ& s Suherein thegrame inchogelatgror gaedasirama, or
is associated with a cafes k®a, malt or Maillard reaction flavor.

22. The foodstuff of claim 15, wherein the stabilized aroma-providing

component is packaged separately from the first component in a container.

23. The foodstuff of claim 15, in powder form.

24. The foodstuff of claim 15, which is frozen to retard the release of volatiles
from the aroma-providing component.

25. The foodstuff of claim 15, wherein the aroma-providing component is

encapsulated, provided as an emulsion, or is associated with a carrier.



