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aroras obtainable froman aroma . contai ni ng conponent so that
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“characteristics are provided. The invention also relates to the treated
arone-contai ning conponents that provide inproved aromas. These inproved
aromas contain increased. anounts of conpounds that inprove the desirable

fl.avor or sensory JNRROVIMENICQFAROMA-CGONTAINING COMPONENTS s of

conpounds that contribute to or generate undesirable . characteristics of B
“the arona. ﬁé;f isbl e gégﬁ-cont ai ni ng conponents that can. be i nproved
~Jdnclude ch C ea aroma and preferably coffee arom. BACKGROUND
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"Another. example, delicate coffee aroma is. often degraded, 1ost during

: n‘CFSSI ng inelude ehodolate aromantea arogi and prefisrablinenfieearema.nk rranuf acturing-
®hods. Al so, coffee aroma i's known to be very unstable. As cof fee aromm

degr ades, i easant and non-coffee-like notes that are.

‘undesi r abl Bt on substantial ly reduces the perceived quality
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preparation and st or a flavoring _conponents such as coffee afoma . so
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pr oducts. is well known_ in the, art that sulfites can beagdto
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For example, coffee aroma denved from Robusta coffee beans i is percelved as harsh, o

“rubbery, ¢ or earthy, and i 1s ‘undesirable for some consumers. . Coffee aroma ﬁom low grade
‘ } ~ Arabica coﬁee beans is also percelved to be fermented, baggy, or cereal i in nature Another :
- example, delicate coffee aroma is often degraded, lost dunng processing as seen m mstant '
coffee and ready-to-drmk manufacturmg methods. Also coffee aroma. is known to be very
- unstable As coffee aroma degrades it generates unpleasant and non-coﬁ'ee-hke notes that
| are undesrrable Thrs degradatlon substanually reduces the percerved quahty of the product. '
For thrs reason, spec1a1 attention must be paid to the preparatlon and storage of ﬂavonng '
components such as coffee aroma so that desirable aroma components are enhanced or
| undes1rable components are reduced or eliminated.
The prior art recognizes that various flavor protect1ve agents can be added to food or
‘beverage products in order to preserve mamtam, or improve the flavor charactenstlcs of
 such products It is well lcnown in the art that su]ﬁtes can be added to beverages such as v
| beer or wine to preserve the flavor of such beverages. Genera]ly, sulfites act as antroxrdants g

-~ to prevent detenoratlon of the flavor. For example, su]ﬁtes can react wﬂh oxygen to
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to prevent deterioration of the flavor. For exanple, sulfites can react

wi th oxygen to CONFI RMATION COPY 1 2 SEP 2005, WD 02/087360 PdTEESQB/zm@z?
2 prevent deterioration of the flavor of the product due to oxidation of

t he fl avowiomg/8msaponent. Al so, -Japanese patent applicati oPOXEPIYEIN2L?

di scl oses the addition of sulfite, catalase, cysteine, or glutathione to a
cof f ee beverage when I|qU|d Is added to reconstitute the beverage. This is
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“preparing an aroma-contal ni-ng conmponent which rel eases an aroma having
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assom ated with the arona-
taste, and other sensory charactenstrcs to foods to which they are added. The present

. mventron now provrdes a number of practrcal solutlons that satlsfy this need.

SUMJMARY OF THE ]NVENTION

The invention relates to a method for preparmg an aroma-contammg component i )

,'Whlch releases an aroma havmg mcreased amounts of desirable flavor or sensory Th1s
'method compnses treating the aroma-contarmng component with an aroma-rmprovmg agent
that chemmally interacts with compounds associated with the aroma-containing component
to generate an rmproved aroma that contains (a) increased amounts of compounds that . |
‘prov1de or lmprove the desrrable flavor or sensory characteristics of the aroma, ) reduced
amounts of compounds that suppress desnable flavor charactenstlcs or contnbute to or
generate undesirable characteristics, or both. These 1mprovements are obtamed by the :
interaction of the aroma-rmprovmg agent w1th compounds assocrated with the aroma- -

| contarmng component, such as by reacnon, complexatron, or scavenging. |

: The aroma-lmprovmg agent is preferably a compound that contains at least one

| v_ atorn havmg at least one lone pair of electrons, i.e., a nucleophile, and i is present in an

i



cont ai ni ng conponent, such as by reaction, conplexation, or szayesﬁ ?&5 The
aroma-i nproving agent is preferably a conpound that contains S ne

at om havi r{g at | east one |one pair of electrons, i.e., a nucleo h| |l e, and
is presentVON29¥1360 > SEP 2005 4 WD 02/.087360 PCT/ EP02/ 030X T/EPU2{03027

“sufficient to generate desirable corrpodnds or react .with undesi rabI e
reactive conpounds associated with the aroma-providing corrponent
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- generat-ed ar t he“aroma-1 nproving agent to formthe
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W|th a sol ution 'of the aroma-inproving agent, and then ground to generate
t he i npr ovewpma-improving agent and thenpbtam;g ovedrasana By sepsting ofhelteated ded

to the beangggélééarﬂg the grinding step. In this nethod, the coffee beans nay
be Robusta® nd the aroma-inproving agent reduces har sh, rubbery, -

" earthy. notes ang aﬁéﬁ&@ﬁb@nneﬁnﬂe&nﬁe&bemtner@e&awgmman stomad andtbé ade
- Arabica beans, .the aroma-inpraqving. agent. reduces the fernented, baeg
woody,. gr eamsfegl arqspa coatctef ptitkthe FEPTB3MARYINEAER, th domn the improved aroma.

_ The aroma may contact a gaseous envrronment that contaJns the aroma-lmprovmg agent, a
_ solution of the aroma-lmprovmg agent, ora sohd form of the aroma—rmprovmg agent that is
B optlonally supported by a carrier. ‘
' In yet another embodlment, the coffee beans are roasted quenched with a solutlon .
o of the aroma-1mprov1ng agent, and then ground to generate the 1mproved aroma.
v o Altemattvely, the aroma-rmprovmg agent can be added to the beans during the grmdmg
"~ Inthis .method, the coffee vbea‘ns may be Robusta beans, and the'aroma-i'mj)roving -
agent reduces harsh, rubbery, earthy notes and enhance smoothness When the coffee beans-
are low grade Arabica beans, the aroma-lmprovmg agent reduces the fermented, baggy, .
woody, .groundsey, or cereal notes and enhance roastiness. | ’ o
The method may also be used when the aroma-COntaining substance compn'ses roast
o " and ground coﬁ'ee partlcles, with the aroma-nnprovmg agent bemg added before drspensmg _
o of a coffee beverage made by combining water with the particles. If desired, the particles
|  with can be extracted with water to form a solutron,‘ with volatiles being stnppedfmm the
solution with steam and then condensed to obtain an aroma concentrate. Inthis
| embodJment, the aroma-1mprovmg agent can be added to the extractlon water the stnppmg

: steam or the aroma concentrate to pr0V1de the improved aroma.



The nethod may al so be used when the aroma containing subst ance conprises .
roast and ground coffee particles, with the aroma-inproving agehtz BEPnﬂ]US
added bef ' nsing of a cof f ee beverage made by conbi r wth
t he 'partigf(gg%ﬁs’?&dey red, the particl with can be extrd&@%"&@% Twat er
to forma solution, with vol atiles bei ng stripped fromthe solution wth
steam and t hen condensed to obtain an aroma concentrate. In thi s :
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aroma- cont ai ni Nng conponent is prepared, 65 to 90% of the sensor%

characteri gomp&edt@an untrcated tompasiept Sy exammple; when @ frodror bgv: t casttains ed )
over a peri,0d of ab to 25 m nutes. ove i ef er.red.
o chot iR ARilnide b Boadt iebnes, 83 O b B BRB B R aree.
invention ailigifyreloapédwath thie!Rndiing enbet rele@dd ovver 4 éﬁﬁddmtboﬂtJ.HdZS’ Robusta .
or Arabica beans, DETAILED DESCRIPTION OF THE | NVENTION As used herein, the
term'’ “ar onEniBwas- -ai ni ng conponent neans a substance, material,. or conmpound -
‘that is added tog d: V., a

~final  product for%otgé?s%ﬂO% aﬁl%?efﬁaﬁétrﬁ%%ﬁ“%'o"r g:'}tg%g corrponest“:%El %ra%ﬁb ;
treated duprovideschffod afdmmrmmemtain aflows éapioned qudlivg cofife prnductdfrbmnbmr -
after formation or.generatjon of an, aroma. Also, this treatnent is
“conduct ed EP?IHYR&%“%F hﬁap??é‘st ncorporation or addition of the:aroma to
‘the final food or beverage product. The treated aroma-containi ng product is"

()

DETAILED DESCRIPTION OF THE ON
| As used herein, the term " aroma-contammg component" means a substance
- matenal or compound that is added to other food- or beverage—formmg components to form e
'. a final product for consumptton The aroma—contammg component may be treated dunng : ) "
| chem1ca1 or phys1cal processmg either before, during or after formanon or generatlon of an. |
aroma. Also, thls treatment i is conducted prior to ot dunng the mcorporatton or add1t10n of :
S the aroma to the final food or beverage product The treated aroma-contammg product is -'
capable of generatmg or prov1dmg an improved or enhanced aroma to the resultmg food or -
beverage product. This wenld of course include substances such as coffee beans that are .
_ processed in various ways nrov1de coffee aroma.’ _
As used herein, “coﬁee aroma’ ’is defined to be the volatﬂe ﬂavor and aroma
: compounds that are present in coffee products such as roast coffee or coﬁ'ee extracts Thus
| ’_ the invention preferably prov1des a method to i improve coffee aroma by contact of a '
) | substance that prov1des such aroma W1th one or more of the aroma-lmprovmg agents

R , described herein. These aroma-rmprovmg agents can also be ut1hzed to delay or control the" o



“capabl e of generating or providing an inproved or enhanced aronma to the.
resulting food or beverage. product. This would of course include) SEP 2005
subst ances such as cof fee beans that are processed |n vari ous ways ;
_provi de colbesosmeea. As used herein, "coffee aroma" is dequwgb(tzmm t-he
volatile flavor and aroma conpounds tkat are present in coffee products
such as roast coffee or coffee extracts. Thus, the invention preferably
provi des a nmethod to inprove coffee aroma by contact of a- substance that
provi des s treleam afithe aionta afiepa tﬁcrodmrrhevatage iseprepacadefor oansumpugnag’dhtl&se effccts
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~herein, t hed Brosk Sdrroalatergfahausﬁcﬁf §1%@§9fa/fo%li%lﬁéve%ge§5ﬂoﬁﬁgth&f1§r to the -

~flavor, aroma, .or other organol eptic ropertles of a oo ever age
-product t haeminiscentof o freshisrprepr ptqtbshﬂoyccpnsumatlem product for consurrptlon

As used herein, f{he N undesiyi abl e ounds’ ", e 0 vol-ati |
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ot her vol atdﬂaersﬁmmaamgtMp@%ﬁma@tbnomegmﬁmﬁtﬁémme ComPbEsy
- characteri StICS The associ ation of an aroma-inprovi ng agent ‘with an .
ar oma- cont dhatiqegtriawpioriesirableBavcs or sensoryigbarasierisicsi san to recover or
ggner ate an inpr f ,
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react, corr&lnahlestlieﬁﬂ&dmﬂgmdotmtdrlgenmlahmﬁdw&lmuﬂmmhﬁer@ﬂn o
detract ‘from t he g:sl rgbl e flavor or sensory ‘characteristics of the aroma

" al so react a9vantages all, deletepigpspompands that 415 somma)lyepresens mith the 2egem: .
Final l'y, derééd@&ln?pl&ﬁ%?%%@%eﬁé&i %gghfga%f |88 %Péf\%ﬁ%t c%ﬁ%h'%%orﬁ the

~addition to renoving or e or VOors e |ncreased
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released by such reactions. In add1t10n to removmg or maskmg undesirable or off ﬂavors,

the mcreased amounts of desirable compounds 1mproves the percerved freshness and
des1rab111ty of the food or beverage from which the aroma emanates _
| ) Generally, these detnmental components are carbonyl groups contamed in ‘
_ ' compounds such as aldehydes or ketones The aroma-1mprovmg agent reacts w1th these
B & - carbonyl groups to form adducts whrch do not react with the other aroma-contammg
B components to decrease the overall ﬂavor charactensttcs The proportron of adducted
carbonyls ranges from lO% to 100% of total carbonyls and the pyn'oles and methane th101‘
are retained at more than 30% of the1r mltlal concentratlons durmg 6 months to.one year
storage of the aroma at ambient temperature. ' ' . | |
The preferred aroma-lmprovmg agents also act as or mclude antr-ox1dants or-
oxygen/ﬁee rad1ca1 scavengers to prevent deterioration of the flavor charactenstlcs of the
: coﬂ'ee aroma due to oxidation from oxygen, free radrcals or other ox1dlzmg compounds
‘. The preferred agents can also promote levels of thlols, such as by cleavage of drsulﬁde
| bonds that are then preserved by the endo genous antroxrdant act1v1ty All together, they
ensure the quahty of the resultmg products to be not only more roasty/sulfury and less
_ woody/ green/groundsy/processey but also more stable over time.
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compounds such as al dehydes or ketones. The arona inproving agér? SERGEES
with these carbonyl groups to form adducts which do .not react with the
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characteristics. The proportion of addgicted carbonyls ranges from 10%to
100% of total carbonyls, and the pyrroles and nethane thiol - are retained
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~ coffee aronm, tﬂi‘heprmcrplesdfﬂreonmnoﬁaremmvﬂﬂmatuilfontharpeeﬁen‘edembddm@ntse a
generic defini of al] es_ of —aromas udi ng se -aronas |n :
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Coffee aroma.is used as a flavoring gent for varitous foods or beverages
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- obt-ai ning eﬁfeeevaMonapmeeouemn dffgasdstﬂdmzmigrﬁﬂmﬁg] ih@atingy @06king, or bigrcal
--met hods include, but are not limted to, standard instant coffege

processi ngPTASesHASCTeRs: 9rtpgieﬁgactga§frhwamag‘?ronaannpﬁﬁwpﬁeqeﬁsas lignidsysed to
- generate. ﬁ: t{o‘ﬁcté’étﬁﬁ &e@&cﬁ{d%”ﬁma}é‘ﬁoﬁﬁhitéﬁd ﬁg c,gﬁ& ct"nhe ex?ractlon ;

gri ndi ng, coo I'ng, or other processrn

of the ar oeﬂracnongl cahextm:nbmetrmpmgslmnﬂignbm,(ﬁacdenaﬁnt ﬂasinmg;rortgas:ﬂushqn@ef o
“include, byt are nOtH H% g d/I iquid extraction, CO2 extraction,.

n fractionation, flashi ng, or gas
f' ushing of *  Thereare anumber of deferent aroma-1mprov1ng agents that can be used in this o

mventlon. These agents can be used alone orin combmatlon. Also, a smgle agent can be _

| apphed to the aroma-contammg component at drfferent times or at different points inthe )
_processmg of the component. These agents generally include any compounds that include
one or more atomns that have at least one set of unpalred electrons. Typical atoms that have

| this property are sulfur, mtrogen, oxygen and carbon although others can be used if desn'ed
The properues of those atoms are commonly deﬁned and known. Preferred aroma- _
1mprovmg agents mclude sulfur dioxide (SOz), sulﬁtes, and compounds that generate or o
contain throls, amines, or amino acids. Specrﬁcally preferred compounds include any FDA |

" generally regarded as safe (GRAS) sulfiting agent, such as S0,, sodium. and potass1um v
sulﬁtes sodrum and potassmm metablsulﬁtes or sodlum or potassium b1su1ﬁtes Sulfur

- 'conta:mmg amino acids, such as cysteine and homocysteme, whether used alone orin

peptldes or protems, is also advantageous asis glutathmne Matenals that contam or



-the processing liquid to obtain the aroma. There are a nunbe# 5 Hag@ﬁrent
arona-i nproving agents that can be used in this invention @e

can be used al one or in conbination. Al so, a single agent can be applied to.
the aromaWQM7H¥0ng conponent at different times or at di PACE{EERR/0 %ﬁ?nts in
“the processing of the conponent. These agents generally include any
conpounds that include one or nore atons that have at |east one set: of

lI:llln'P?IO{ggﬁ el ect ro%sy%%ﬁyg rrtéﬂt&%%g?;%\éé ?;l:;[a_tﬂl lSFelBro ert'eﬁlré.é%sul.f'ur_irhe

properties (ﬁgu[ﬁd‘ég)%msgmé@w comonly defined and known. Preferred aroma
i nprovi ng agents include sul fur dioxide (S®), sulfites; and conpounds that
_-generate or cohlualenphlﬂﬂsomsh aamlﬁ&andmysamerreaﬁm\&smb&md|selrecwel)ywtthef erred.

corrpound's in n EDA e tegar ded - s saf. iting
agent, suc ﬁydé’is Eﬁ%@[‘ﬁ%‘f §§P? g@&m o"a‘éfﬁ ssi um

‘et abi sul f 'sl:@v%ngé?s PRy 4160 Efev@fﬁﬁ?%db%ﬁ’th%ﬁlﬂﬁdé% g&h&rﬁt@ﬁee‘tﬁlﬁk%ﬂi'af& anmo
acids, such as cysteine and honocysteine, whether-used al one or

pept i des oreffoetizedp irsprove the aromac £ é@eb@guabgmpargﬂmlmbhmnsywﬁceemteﬁte
that t 125 EPQ2L 03027 4.7
Suitites aé%c% b of sl S Yo MRS B BV oty RO ey mRBRSRE  o1
such as  diggstnfliedtes. CBue &) thesdxhdepebus MA@ iabipritios) dhe dgraddtion bfthivlsl -

- cysteine react reversibly and selectively with _car bonyl Ss.” In-addition;

sul fi t es- arfid pysseles #fe redced o ipdubit edthmrudrwom afdesablegpiggpote tothe - -
- scavengers. -hl%%eal{e% ﬁwl‘fﬁ‘&ﬂpkﬁ/ e‘@% }@t}eﬁeﬁl&aulfldes to. generate free
ar rove _

th| ol s that |ve € arona. Such thiols can al so
: Spa;rt desi r abl NuMPhﬂe adlhﬁaetdmim results remprorasty/sulfary/metymd dess 0 “nask

f'ee negative, not ych as od rocessey...o rqundsy; n e to .
t hese endgd@ﬁéﬂere& 18 2 ProdiehAo: gven. lgre@lareétglrtdﬁpepglr %\%@n@ﬁ
pyrrol es angiGdunGotdd cdnol. Q&ﬁét‘l: e%%aPéiﬁlS Bht%%oﬂé@‘fhé’ﬁmﬁu&%’éds%@d ﬁet&‘r'lhkbﬁd

note to the aroma, the retention of pyrroles in the aroma 1s beneticial.
Nucl eophi . éyadeGomthanﬂm)ﬁésiﬁymdemnteawdmmlroast y/ sul fur y/ nutty and -

| ess. woody/gr in the. pro at .even the roduct -

i s perceived di ?l% rg.ﬂ ‘?}‘e g s ?SWB ﬁ%ﬁr‘@}h 3???95)?01]139”[38 5 th%t%%g‘fu

anbi ent st @pAgEund'ib ?rd%éﬁt%% affsunt erssbubqsﬁlﬁ fo 50,660/ pplY A RioSttBefred Bgéhttéte

~ freshly made untreated. control .. Generally, the a en |s associated w.th the

fl avori ng codiparfulite andit canbe usepbataa;l_eml@fab@rté@(] r]i’l?m%) LPppm. The mHomfount .

R A A e e R e Q%qééﬂra%'ﬂ% S
the range of about 0.1:1 to 32: l and is preferably about 2: 1to 20 .. '

' The aroma concentration and its constltuents are determmed by a conventlonal

 analytical method. Generally, a headspace volatile proﬁle was completed usmg a CDS
E ( ) ' 6000 purge and trap device, an Archon purge and trap auto-sampler device, and a I-]P 6890
- GC/HP 5973 MS. The purge ‘and trap procedure involves bubbling an mert gas (helmm)
through a dtstrllate sample at ambrent temperature allowmg the volatlle components to be -
_' ‘ efﬁmently transferred from the aqueous phase to the vapor phase The vapor is swept |
B 'through a Tenax column (CDS analytlcal part no. 30E35063), where the volatrle _
components are trapped. The trapped components are raprdly heated and back-ﬂushed w1th
helium to desorb the volatile analytes onto a cryo genic focusmg module The cryogemc
- focusing module i is raprdly heated to desorb the volatile analytes onto agas | )
i chromatographrc The gas chromato graphlc column is heated to elute the components
,. whrch are detected with a HP 5973 mass spectrometer The aroma compounds are measured B

as ppm equlvalents of methylbutyra:te '



- with the other cof

aroma-inproving agent to flavor conpounds (based on pure organ| goggp
may be in the range of about 0.1:1 to 32:1 and is preferably aboat

to.20; 1. The aroma concentration and its constituents are determ ned by
convent i o 9298134% t i cal net hod. General |y, -a headspace v ol W ERO293%37i I e
was conpl eted using a CDS. 6000 purge®and trap device, an Archon purge and
trap aut o-sanpl er device, and a HP 6890 GC/HP 5973 M5. The purge and trap

procedure invol ues bI| | ner t St,i

sanpl e at anbi e:ﬁ‘ tag 8?8 argl ‘%’“ﬁ‘% hl‘%?trgllo be@B%?)‘%’rljeﬁt Mth%ghe?f
efficientl §ifé 6ﬂébﬁe@raf<ﬁﬂa§d£§7@otdﬂ©v@mé Bﬂé@s@oﬁa frexieAlEd pEHitas

vapor is swept throu a Tenax. colum_ (CDS ana tical part no. 30E35063) ‘

wher e t he ve3niata flayor aeemrmsamt afifrgshlybrewedeofieedp yadouswrofise baveragase

rapidty hegted and bagc | ushed W|t hellum orb,the.yolatile analytes
onto a cry@bagﬁl cre?m“s Al r& T38C Gtac 810y ‘&%50“% g hoygd OYit15 api dl y
heated to Benafeattaeevahahédhanaﬂalayé mmm%me%themnayaaa%%&eﬂhe gas

chromat ographi ¢ colum is heated :to elute the. conponents, which are
~detected osmeshélas'or, Frithceneratcombinpiion of these msahanisnasoceueing

measured - fyrate.. 1 2 SEP 2005 WO 02/ 087360 . 3
PCT/ EPO2/ Og@@&rﬂg&% 245 Slgtglﬁ{)ﬂeéna “ona- i nproving agent has al so been
found to extend the Sliear‘hma provihg @ ﬂtemarvﬁwcﬁboxg&gt@palcbﬂwnettoaarona
~after storage for extended perj.ods, o refain a . flavor which is -

" reniniscent of fcpaaﬁut}dsmu@b@aaléahrd@éorhet%ﬁslto pels whick dagetreagthat are
r_econst ltuted a Qb y theory, it

is’ believed thzl)ll Stéaééo?%ﬂ@ﬁ‘%a;ﬁﬂ%ﬁc@hgwe occurgr eqﬁo agﬁ?gvgm{jhe stabilit

and i ncreased stchaageriktidse of the fresh flavor, W|th one or “a.conbi nation

~of these mechani sms occurring sinultanepu st to chieve the i roverrents
_the arona-i nproving- Ahesro Rﬁfg‘”l}lﬂtaﬁelgéf F&S‘ﬁ%’m& fo-RrARg
- conpounds such- 3g, e?gmggﬁe%elggt,gn&s to formadducts whi ch do not react
ee -aroma compounds to decrease the overall flavor =
- characteristics; the themnmaﬂmprowngggagams ashma:msczmeagmfmdmevbnhds to
pronote |evels e ree thiols I’OVI ng agent acts
“as an oxygen sc 1 Eaﬁnop(o H?e (31 e %F@F%F%Félﬁbﬁﬁogf q‘n‘? -

char act eristics d;ﬁdahbﬁ gof fee ar onma due to .oxidation; or

. the aroma-lmprovmg agent acts as an antl-ox1dant to prevent free
' radlcals and other ox1dlzmg compounds from detenoratmg the ﬂavor
charactenstlcs of the aroma due to oxrdatlon, or
7 | these endogenous antloxrdant actlvmes preserve thiol and pyrrole
B degradatlon over time; or ' ” _
) the agent reduces or controls undesrrable brownmg, polymenzauon, - )
or condensation reactions; or ' ' ' N
the agent binds carbonyls durmg storage at least some or all of Wh1ch
- are released upon reconsntutlon into beverage. v .
In addition, the presence of aldehydes, such as acetaldehyde, causes the ﬂavors to
: degrade The aroma-lmprovmg agent reacts wrth the aldehyde to form aldehyde denvatlves
- that do not negatlvely impact the desirable notes of the 1mproved aroma. For thrs reason,
C—nucleophlles, suchas 1 3-d10arbonyl compounds and vanous thiazolium salts are
. partlcularly useful agents For example, th1amm (Vitamin B1) is known to react with
aldehydes to form aldehyde derivatives that do not deleteriously aﬁ'ect coffee aroma.
| In conventional non-treated or non-stabrhzed coffee aroma, the amounts of

: methaneth101 and pyrrole are overshadowed by the aldehyde and ketone compounds Even | c



-the aronma-inproving agent acts as an anti-oxidant to prevent free radicals

and ot her oxidi zi ng conpounds from deteriorating the flavor. 12 SEP 2005
characteristics of the arona due to oxidation; or these endogenous

anti oxi danyoagbg7séd i es preserve thiol and pyrrole degradapceEroyesozyi me;
“or the agent reduces or controls undes9rabl e browning, polynerization, or

condensati on reactions; or the agent binds carbonyls during storage at _
| east some or all of which are rel eased upon reconstitution into beverage.
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1, 3-di car 'b'o_r.lyl conpounds and various thiazoliumsalts are particularly .
usef ul agemith theeroma-aonhising deimponent( In cantiast, Bib)impsoved aremascofitkeinvention
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the amount gogfentibRAllRAGIOAERS. THEmBMEROIhFO] ANG ?ﬁ&l%flémm equdlordveghyde
and ket one ‘conpounds. Even 1 -2 SEP 2005 WO 02/087360 PCT/ EP02/03027 9 if-
the agent greatardensls to thusimpartthe desiableorganaleptio prapertics inthgaremat ed or

Cbet anti al 1y odhPuEARbE Ao RsE R NP e AR e PlBblns SRR vompaining

and i s i nt egmpbrsht byahewoia-inprévint ageastre @harabtetisedastiaving|the followia@r act

wi th the aroma-contajning conpgnent. In contrast, the inproved aronmas of

~ the i nvent Ferfents of valatile¢amporpds: by signifi.cantly reduced al dehyde and

k | ' . i omal; o giol
Dy ol vRobEBAkEaA e M AT AT ot EUORAGH o AR TR 3.0

n a al - or even us 1 npart

- the desi r abomtiosraydrat lexst 3@ tof0fbef biiginal retaited evenafier 1 yeapatoragepomr , t he
i nproved a _obtained fromthe treatnment of-aroma-containing conponent
by the ar oldidlspRdeEsEs HYERA o oIt aRESEl SmeuHeleE | At RN PR
- contents 0bowRhakl 3 fion@ERRIARre tRY 4P10%0% 68 8A5hhPklanedlattef Byairitfiagd,(@r 1
~nmonth: at [east -about 60 to 90 %retalined after 3. :
" to 50 % of Addé¢hyidesidind ketangse demaqend oaboend by gtdeast sbant 3% andruptthiapmychas S0east

nmont hs and at | east 30

year storage, OIThe present method can be used to improve the quality of coffee products. Itis
generally-known that Arabica beans provide high’er quality, so that coffee prod_ilcts that

h : hat . ari,gi nal f 1 h: gr hat 60 .
50 b art or oM T v e < aHbuts o¥terre R e PG ned arter 1

contain greater amounts of Arabica beans are considered to have higher quality and are’
more desirable. Even so, many conventional coffee_ptoducté utilize a significant portion of -

the less expensive, lower quality Robusta beans. The treatment _méthod of the present

‘ . invention now enables the higher quality of Arabiéa beans to be enhanced when used alohe o

as well as when retained in products that contain higher levels of Robusta beans. The

aroma-imj)rbving agent of the viniren.i_:ion also 'enables' é_ greatéf amount or proportion of

Robusta beans to be used or sﬁbstitut_ed for Arabica beans in a coffee product without loss

of quality of the p:odﬁqt. _-Alternativeiy, products wh}icli’maintain the currenf -proportioﬁ of o

Arabica and Robusta beans will be perceivéd' as being of even higher quality. : Thus, better

quality coffee can be provided without an increase in raw material (i.e., coffee bean) costs.

A _sfudy of coffee aroma with the use of sodium sulfite as an a:omd-imprdving agé;nt_' |

- has shown that a significant amount of Cafb'oﬁyls_ (aldehydes and ketones) were bound with

the sulfite to become non-volatile and thus absent from the headspace ofa contaiher that

contained coffee aroma distillate. Also, a signi;ﬁcant increase of methanethiol was detected

o after sulﬁt‘evad&'ition». | o | S



Al dehydes and ketones: renoved or bound by at |east about 30%and up to as

much as 50 to 90% fromthe original anmount at all rel evant meas rrgE
time perigds. The present nmet hod can be used to inprove the P 2005
cof fee proYROYBT60 s general ly knows that Arabica beans ¥ ‘Héo:?’ Tyher

quality, so that coffee products that “"contain greater anDunts of Arablca
beans are considered to have higher quality and are nore desirable. Even
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present. isiMvh@added'o 0GUIE 68 cofiee drbsih Aistitluer] tHe}ingifedfehW&% mig8@ and thele.
enhanced when used alone as well as .when retained in products that

cont ai n hi @lased mé%rsealetbcr@ou’e?heameamo various gogpeundinghe headsp mofdhethe |

o used o PoRTRARERRaHARk BaRER i el "tﬁﬂgsﬁlﬁ%ﬂ%t%”&u%%wﬁﬁaa@f?o

of quality snéwnﬁeupommweauﬁéﬂteieriaiﬁaw empuntvfalidebde uhd diketohk tbiipduhdie

current proportlon of Arabica and ‘Robusta beans w || be percei ﬁ as be| ng

of -even hi grepasgdhyisbgut 4phe eachsuhiiethe aqaspant afythiod compounds iperepsed
W thout a“ahiaﬁﬁf oikéo%ogﬁ dé it Sutihgs £94L 213k, 9&%@ %&Hﬂ ?Qf

coffee aronma W e use o € as an daronma I'TpI’OVI ngagen

has shown tdesitabke 10agp nbiectaric aonmnmeqireseﬁedwwgmatef ahdeitofebeseROmpotndes)
were bound with “the sulfite to beconme non: V?Ia 11 e, and tth absent. from

the headspaeaamdaamewméptqtﬁahwemépﬁd ¢ maintenange af heinymoles. Al so,
a signific el ! ?H[%r i .

addi 19 i on. %%“@ 2 &WEZ md (?} Wﬁ%?%g%@ 01 ??Qlfgtﬁtt%ﬂtehe v
ef fect of dmwerrammmtsrqfraﬂﬂehy@esaa;ﬂrketonescoffee arona, g of sodium sulfite
was added to 10 cof.f ee ma_di.st redi ents. were mxe
b then' pl acedVithg bethg o Bl Hepre it %ﬁ&m@ﬁ% tﬂ%ﬁfewegﬁgmgve?n
the headspaGinfer bi'mctists! 1§ aUBBoA & RS Fai¥ish With Chboafd] ﬁb@@eﬁf gyl fite

~and again after two days.. The results show that upon the trea nent t he -
initial anmpassivatds the metrydd thedrcmm&eqmtmng@nmmnmt, angbblocksshindipg sitevfor 40%

ooe ol L bl S B S B R Bl

provide a tdaRidegipAlle sBory)chaRicRrisBed dfahéurofia, the presence of a greater
anount of these.. conmpounds inparted a nore roasty note_ tqQ the arona.

Sinilarly, the fasteadgisnites pthen eorgpoynsis daat comtgin Q;éeleasmfbtq 5, aines QrAmMing
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that the arapoma-imiproeinigragenigeriThese carelse also used or added in the form of peptides or

~proteins that contam them. -

The aroma-containing component can be treated with the aroma-lmprovmg agent by -
mcorporatmg the agent into a material that is added to the aroma-contammg component or ) '
to the aroma dunng processmg, preparatton or storage. This would enable the aroma- -
containing cbmponent ot' improVed aroma to be Separated fro_m the material when a product '

. for consumptlon is prepared. - B o » PR

: The aroma-improving agent may be assoclated with the aroma-conta:lmng : 7
component by any one of a variety of methods. The following methods are descnbed in
connectlon with the generatlon of coﬁ'ee aroma from coffee beans. The coffee bears can be» "
treated w1th the aroma-lmprovmg agent at just about any pomt in its proeessmg

. After ha.rvestmg of the coffee beans, the aroma-1mprovmg agent can be apphed to

| the green coffee beans by soaking the beans in a solution of the agent, or by spraymg the

- beans witha solution of the agent. These two methods are relatively simple and effective

 for distributing the agent relatively umformly throughout the beans. It is also poss1ble to



-a . nunber of functions. In addition to its reaction with carbonyls, the.
agent apparently passivates the matrix of the aroma-cont ai ‘ni’ng ?SEF ﬁgt
and- bl ocks binding sites for thiols. As thiols are not renoved

aronm, gr ew0e2/0EWBBLNtS are present to contribute to the dedmEsbkeseensory
“characteristics of the aroma. Instead ©&f sulfites, other conpounds that
contain or release thiols, amnes or amno acids can be utilized. As noted
‘herein, cysteine, honocysteine and gl utathione are useful aroma-inproving -
agents. Thadé tlmaagehéasad sotidysuel asn padder] to thetHemsfbyrmmrig tlremmdegether Thisis

proteins that contain them The ar cont ai nj, Yoly| at ed
i th the aPdare B MIs R ARoR g0 S H08 ot APIEHE i Sl Forkals GG eE o | a

that is ad%enn d16irPthe R caPidt&initho g ﬁ@ﬁ%ﬁﬁqﬁ]%tcgnﬁeaﬁsﬂmﬂu g&&to »

processing, preparation or storage. ar ona:
cont ai ni ng usobpmmtrmteshngnﬁhob@sareﬂhanmnstedteebmnﬂhednpmndarmnarat erial -

‘Do aseoti ated wil %%h%ﬁnaﬁr%ﬁaosﬁﬂ? Ty Bl 555 e e gt oo

of ‘met hods Thidign{ ! doneWy der loP Sélufidch mt&th@%astﬁ h% Al%@ -

~generation of coffee ar rra from coffee g&‘vgns The coffee beans’ can
‘treated wi e tdasting camebe: congucted ing agemrs agtosphere osfltimnromayrqmomg agentr

G bo. app e ol i iEhoRingioesdferk it e X Efees rouhof AR nfpoxt agé”.t.’

- sol ution ofy &ﬁtq)eaaeeta,poeﬁonlnfn@égmtngmﬁﬁb‘aoﬁ)enmgmetm Qﬂeﬁt'on of the
. agent. These two nmet hods are rel atlvelép | e and-effective for -
S

STt but g { hdntiguhet aidnaihyedopt tnihe bemtsyloring Swgrebemeboddhs postibled

: ) possi 3
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i's .a nor er@nsg&ythrdnghras‘lltemfmemt:rﬂe: ihhﬁhchﬂlelagen‘l@mbo@bﬁtécﬁdltﬁ@also sinmplte

_ soaki ng. One Q{) ord*r]ary skill in th art can ﬂleﬁ{a rmne optinmum anounts-’ :
and concen®PPsiblgiie by F#eaa‘aeaga&fbm ERs OF f0PasTHiS 5eRAs are
then roast Asl v?@ﬁ

-~ add the agg%t hg% 'ﬁ%&%{agﬁ@d UI’I ngfmﬁgdrgtg%%stﬁtsg netadltulgﬁi&#hh%ﬁcan & one ’by
“addi ng the thgeqmpmsntanpdndﬂhls&onmdi agclryis dMgtledheprwadeta sufficientamouiit ©f the
th t be ted t

e ome ot SO agurRaT ROt el RalRHES the RiASELRbRal FylS. teagry in gy

utilize a Q‘bﬁ@bﬁib@@‘}a&bd?dm%tﬁﬁrs&Slléﬂied.because a.. portion :of
't he agent i's burned during the roasting ste | nst ead of addln the

agent ‘to the bedkpthenmioins v theagqnt 6an heconserted with the haeeststase quenc
-solution aﬂer roastmg is completed Thisisa parncularly eﬂ'ectrve way to accomphsh

- cooling of the roasted beans as well as utilizing the heat of the roasted beans to accelerate

_ | the reactlon of the agent with the undesirable compounds in the roasted beans ‘This also
N ‘ J ‘ '- requires no new equipment as the quench solution is srmply modlﬁed to carry the agent to
S the roasted beans. ‘The quench solution can be sprayed onto the beans or the beans can be o
dropped into the solut:ron of the- agent. ’ | o B
Itis also possible to add the agent to the beans after the quenchmg operatron. The |
beans are cool at this point in the method, so that the agent in powder, hquld or gaseous : _
form can contact the quenched beans to assocrate the agent w1th the beans. As noted above,
Citis preferred to add the agent while the beans are hot so that the heat can accelerate the. -
' reactrons between the undesirable substances in the beans and the agent. o |
| Next; the roasted and cooled bans are sub_]ected toa grmdmg step, and thrs step
- generates coft‘ee aroma. Here, the agent can be added to the beans Just pnor to or dunng
the grinding step if not already added with the quench or after it. Agam, the agent can be
~ added in solid or hqmd form, or the gnndmg can be carried out inan atmosphere of the



direct the aroma gas that is generated to contact the agent. This can be
done by passi ng the aronma gas through a filter or other carriéz 'SEPV"?NUSh _
the agent is incorporated. It is also possible to bubble the aroma gas

t hrough awopés7ase of the agent, -or to pass, the aroma t hreCEfP®/0Be27ed or
fluidi zed bed of the agent. As a skilli@d chenical engineer would realize,

t he equi pnment in which this contact occurs is designed to provide a
sufficient anmpunt of -the ent or a sufficient. contact time to produce
“the inpr omnbmaaeomufﬁam \ltqrpativelje itris prssiblp to diseeh thearoma gas that is ammed
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t he roasted beans as well as utilizing the heat of the roaste beans to

accel er at ebubbigstheazerna gas througha soljtion ofitheagané arhyaasving the gridingiaremai n t he

‘roast ed be [1@§ SR ew equi prent as' the quench solution -

- is sinply: m)((?]ugFl %@cargﬁg@ﬁée g%%‘ ?gt 0" the roasted beans. The quench- .

. solution can beﬁ@fe'sueﬂlgcratsaand Brubé eoffe@partibies femm getemothee sutdtaappedt i nto
the solution qof th agent 1t is also pgossible to add the agent to the

beans af t efoniaiBs mg- dpesenariigles qaaebe eoatactedivith moaa-mmr%ag?pt aln

E:gﬁt ggt h?ﬁe quey?dd&%nﬂgﬁﬁ%ﬂae@sfgm ate tk{'&% Sﬁﬁe t)#?eaﬁgfgans ed

~ above, i ttoithe patickes rdndngq»rqﬂnhttohof &gaehuvevdgej brtehanpleaassa poweddrot mrpdrétad ,
“the heat can accel t he acti urgget wee t he undesi.rabl e subs&} ces
“inthe beaﬁ’i‘sa%ﬂ?ﬁust 0T rang é@l't‘lé‘d Watew R38R Saust pass Ef]é?:t ed
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can be added to the be r?sth% ust prior tgiotre uring the gri ngangcgtep |?8 t’b

~al'ready adnxe;iarmthmbmtwagwench or after it. Again, the agent’ can be added -
in solidor tigyid fo ri.ndin an be carried,out a

L moaphere of ke ork Soutd Gefites? Dirhehl TedrenbhrbE0sY Sermt pfinets, For

~ gaseous f ogmmpbtRE aaicmlaye tybicaﬂ?eﬂ?&ié@%ﬁh%t&'tb?&ha hB&uﬁbﬂ%lm&s fidrat is

generated during t’ %?ﬂl’ndl ng. step to contact the agent. This .can be done

“ by passi ngal'ﬁﬁﬁlmedlﬁ)m solugionawith ﬂ@m and the ﬁ@PPQdef’laﬁleslaFﬁ W@ﬂffﬁ%toagent

- is incorpo b ) at
sol ution oéﬁ%%ceia (e"aog%tﬁtcc’igéad‘%{)e F@i@‘%‘“’?é’? (tcﬁgse(f; ﬂi@g} b oe oug#’u %e%l xed or
fluidi Zed thedxtrhctidiewagsthe stﬂibpjng@teuintdrﬁhe e@n:ehtrauedo pfdmd&itheﬁxhﬁer@afomail es

form yet anot her substan that _contains coffee _aroma. These particles can
‘be contact @be 8906 Cathbe aqkf%at a5 Bianege a§hese geps for optimum results. |

The aroma-lmprovmg agent is typ1cally used at the amounts stated herem to form a

miXture w_1th the aroma-contalmng component. When sulfites are used, an appropriate
| dos’age range ‘would be that which ptoVides about 1 ppm'to 50,000 ppm of sulfite perunit
welght of aroma or aroma distillate. Preferably, the ratio of sod1um sulﬁte to aroma volatlle . ,b
: compounds is preferably from about 2:1 to 20:1. Dependmg upon the speclﬁc aroma- o
1mprov1ng agent used, these amounts can vary but the optlmum amounts can be readﬂy
determmed by one of ordmary skill i m the art through routme testing.
“As noted above, the aroma-lmprovmg agent can be assoclated w11h or added to the
- aroma-,contammg comp_onent asa powder, hqmd, orasa gas _
‘ When _t.he _a:omafimpfoiring agent and aroma-eontaining component are in different
forms the'y"can be associated with each otherina way that efficiently andeffectiVely
rutlhzes the different forms. For example, if one is a solid or liquid and the other is a gas,a
treatment chamber can be provided where the gas is bubbled through the liquid or around *
- the solid to achieve the adductlng of carbonyl _groups or the scavenging of oxygen or ot_her 7 |

- free radicals. The imptoved or enhanced aroma-containing component can then be.



-a nunber of different points before the final beverage is prepared. The
agent can be added to the particles during preparation of the znesg]gezﬁnlj-
for- exanple, as a powder or incorporated in a porous filter,

menbrane WO BURFI36Ni ch t he water or beverage nust pass bef cR(E/ER)WQmﬁsr ng.
"The agent can al so be added to the wat¥®r that is. used to contact the
particles to prepare t he beverage. The roast and ground coffee is typically

processed furt her rr certain prodycts. For exanple, the particles are
‘typically é%toﬁ’ﬁ'@tléﬂ? vip the mastarcies @F@%@@FG@P‘%"C{WP@@@%%B O e
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concentrate btain a coffee co rate €se processes, _
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steam or the concent rqQvide the i ved aronp. Tlg %ent can be
added at mBFPEFHLSAT @Fﬂ \ Gy eQyatgrelpT % PHBTPFeSSIRBcan by

~ar oma- i nprovi ng‘aﬂg, ngabmr@ﬁ%ﬁomm Eﬁmem%ﬁ%u%s are

forma nmixture wt ar orma- cont ai ni ng conponent '
used, an appxenphearbma—cdmaagng campeneub id allidped bhgas aﬂdrthearnmaﬂminevmgagﬁntis ppm

to 50,000 sul fite per. unit ht of Mg or aroma- till ate.
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“inprovi ng agent used,; these anobunts can var but t he opti num anount's can be
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one.is as t can -
 be -provi deg'ngglg?erg ?ﬂnlgldj é)%gﬂbfgng )gc&EIﬁr ou&l?{g?%emﬁm g%&%&“&ﬁ%%#
“solid to apbrhoeymatdmlsaﬁfbnghd rdngrcnindm]mbbmelgagasond spsh%mdta:gma&amh@gtg of '
- oxygen or other radi c e, i.mproved, or enhanced arqQna-contai ning
‘conmponent ESMPPHIHWHLPEsS SO épe\ﬁ)gg ‘{)@dﬁm Bo7 13

recovered and, i 91?%%1 QEJ:[S?Wm asdd3hehrt
- the food or be\%e%gvo d%ga‘eﬁbg%\%%argggfo m ng- c%érrigg#eﬁéﬁlto V\/mﬁ)f:lh L‘Pg

to be addethenvalis affagtackagerycoptainergviich isdo bce;ﬂrtedepa:atebmtemm-armma V\hen '-
-the specific gravities or gther ro ies.a ufficiently disti

count or cur FRREe SRR, Bl §ohicPingahe ésfBa Aichle o SieSRhaite Bhdig Atete  on
Of di fferemy sﬁﬂjﬁlﬁlacﬁfg the Qrd‘nméiﬁiﬁg &ﬁ{poB@ntlihio' the ﬁﬂckage or container wherem it

- can contact the agent The aroma-1mprovmg agent can be smply placed in the

compartment asa ‘powder or liquid, it can be prov1ded in the form of a small permeable
7' ( - pouch, such asa a "tea bag" or other permeable enclosure, or it can be mcorporated ina
separate compartment which has a permeable cover to enable the aroma-contammg ‘ _
| component to contact the agent therem. One of ordinary sk111 in the art can determine the -
| most effechve way to arrange the package or contamer so that the aroma-contammg |
component and aroma-improving agent can come into contact with each other dependlng
upon the specific aroma-prowdmg component, agent, and the desired aroma propertres If
desned, the agent can be added both to the aroma-contammg component : and to the '
| packagmg to which it is added. | | |
- - Ina speclﬁc arrangement, the agent is added to a package- that contams the aroma- |
contatnmg component or to the aroma ina form that is not soluble, and a screen, membrane
or filter is used to retain the agent in the package when the aroma-containing component or- B

‘aroma is removed.



when t he aronma-containing conponent is a liquid or gas and the :
-aroma-inproving agent is a solid. The aroma inproving agent czlnz bSaEP 2005 _
i ncorporated onto a porous support, such as a nenbrane or filter, and the

ar ona- CoORy@ignogi8sconponent can be directed to pass adj aceanT/Epgzmbp;und or .

even t through the nenbrane or filtera4This enables the aroma-inproving
agent to react with, scavenge or bind to the undesirable conpounds in the
aronma-contai ning agent. Typical materials for such nenbranes and filters

include paper dhmﬂméaﬁh@eniem,tthcagembaﬂ bd iﬁﬁoﬂpbfa@edtihtdm%ateﬂfupbnbhe or
aroma-i nproovi ng agent i s incorporated, coated or otherw se . associated.-

is al so péaeliet;m@npbsm$ g the container oF parkage ior sontag vu@wethpgrqma-pmudlogm of
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scavengi n@onmnihg eompbﬁem oabhfoned yanceckepionédfroll the pidiRgeésthtdinggwithowg agent
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t he. desi rﬁ’q d urﬁ' (?‘Eavengl ng during storage by si npl y. placing t he
. ar oma- conttar ni ng. conpone into the package or container wherein it .can:
~contact the ageYietanBﬂleraﬂatmemﬂsJMepgmﬁgﬁng or:mnnbmhsaﬁmqu oubaomqbonenttahd

‘conpartnment as a p er or liquid, it can be pr d:in the formof a
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or it can égﬁi SERA m&mr abl ev |
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therein. Qumchire fm'cbonmct/wﬁhlthe aromatdomtaining cempoientastheenolve past;mbund fmttive
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~desired aro properties. |If desired, the agent can be adde _
ar oma- contmwpa@t@cﬁmmom&mmgwmmgongnmovmmt is added. In.a

speci fic arran n i.s added to a package that .contains.the -
~aronmm- contai n?ﬁgea‘(‘,%ﬁ%ﬁgﬂ?gm ednrpﬁ%vegl,a&oma-[: P HP%PHQ?“H % %9?0?1 g’&l'ubl e,
~and a scr gafproviBfapentend @forhd-costhiniy ¢6hgibnbit cbﬁtbmauoﬁ B&h bosotedian nsdrﬁ --
package when t he ar oma- cont ai ni Ng conponent or arona. js:- rem)ved SEP

2005 \\D 0Zempymbye ferpittgied pguiods ofitime Withalewsiol dhe desgeble atome ¥ aem can
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similar beneﬁts obtainable for other aromas ‘The aroma-contarnmg component prov1des —

new, 1mproved aromas that are d1fferent from the convenuona]ly expected aroma but which o

-are generally pereelved as bemg supenor to the conventronal aroma. Improved coffee .

-aroma, for example provrdes more intense, more roasty notes than conventlonal coffee b )

Again, this supenor aroma is mamtarned for a penod of at least six months to one year
When the aroma or the aroma-contarmng component is stored at room temperature |
| For mamtarmng these improved or superior aroma charactensucs for even longer |
' tlmes, storage at temperatures below amb1ent can be used. Temperatures as low as 10°C or o
even 0°C or lower can be used for thrs purpose Generally, storage stability for more than -
‘one year at room temperature 1s sufﬁcrent for many aroma-contammg components 0 that
., lower temperature storage is not necessary The person of ordinary. skﬂl in the artcan
" determme by routine testing the optimum storage temperature for retammg the effeetrve
3 ¥ aroma charactenstlcs for the desired time penods dependmg upon the spemﬁc aroma- -

- containing component, agent, and desrred aroma propertles after storage

s
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- contai ning conponent or aroma can be renoved fromthe package or container
without having to separate or isolate the agent fromit pri or{ ¢oSER €00n
preparing.the food or beverage. product for consunptiaon. Yet another o
arrangenegdo bSodzkge Posi tioning or i mmobilization of one coppempoiozmnd the

" passage of the other therearound, thengover or therethrough. In one version
of this enbodinent, the agent i's provided as a sheet, film block, insert,
" powder, mass or other structure. for contact with the aroma-containing
“conponent ' as t h@onsiderapasina-containing eorﬂpdﬂenbmghsaattneabedhrt witich iscstomil| e,

t he agent can be adde he, ar oma- copt ai ni ng corrporlent for atime .
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~-of release of only about 1 to 5 minutes for an untreated aroma—contammg product. This

| contnbutes to the final perceptron that the food or beverage product has 1mproved sensory
charactenstlcs and an 1mproved quality to stand fora sustamed time, thus prov1dmg the
o consumer Wlth amore appealmg food or beverage product fora srgmﬁcantly longer time
L - ~dunngconsumpt10n. . -
| | Dependmg upon the spec1ﬁc type of food or beverage product, as well as the _ |
specrﬁc type of aroma-nnprovmg agent and treatment time, the release of the desirable :
sensory characteristics of the aroma can be sustamed over a period of from about 3 to 25
' mmutes Obviously, larger quantities of the food or beverage product, such as a soup or
ent1re meal, would prefer to have the longer release time for the aroma, whereas for small
quantrtles, such as -espresso coffee, it would be appropnate to utilize the shorter aroma
retentron time because of the shorter time it would take to consume such products
B The time of treatment of the aroma-contmmng component and the a_roma—rmprovin‘g_
agent is also a consideration. Also, the relative amounts of arbma-imProving agent and

_aroma-contammg component play a factor in this. Of course, the more aroma-lmprovmg

agent and the longer treatment nmes that are used, the more carbonyl groups form adducts N N



Consi der an aroma-contai ning conponent that is not treated but whj
stored separately fromthe food or beverage. This conponent dah t & é@ the
desired aroma characteristics for a period of at least 8 to 10 weeks
conpared PP WG three weeks for argma-containing conporfért EP&P27,r e
stored with the food or bever age proddé . In conparison, treated '
ar oma- cont ai ni ng products retain desirable arom characterl stics for a:
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~ during. consunption. endln upon t he speci ype. of food or- 'beverage
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treat rrent e spics. of -
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nore car bonyl groups . form adducts 1 2. SEP
- readily mlxable with the fluid that is used to prepare the product.

The prov1smn of the 1mproved arcma-contammg component as a powder can be

) ach1eved m a number of ways. When the treated aroma-contalmng component isa hqmd, it )
| can readily be converted intoa sohd by conventlonal drying techmques such as spray o
' drymg or freeze drymg using any carriers. In t]:us regard, itis hlghly desrrable to conduct
- the spray drymg or freeze drymg operatlon ona solut10n of the 1mproved aroma-contammg
| component as soon as possrble after treatment by the aroma-lmprovmg agent so that as’
much of the aroma in the aroma-contalmng component can be retamed Ifdesued, the
| partlcle size of the spray-dned or freeze—dned powder can be ‘varied by grmdmg or
, pulvenzatlon, with the size that i is most desirable being one that read11y dlSSOlVCS (z e,
I' . w1thm one mmute and preferably wﬂhm 15-30 seconds) after bemg added to the ﬂmd used '
1o form the consumable product. . RRRE :
| A number of different speclﬁc beverage-formmg components can be lmproved by .

o bemg combmed w1th the treated aroma-contammg components of the present mventlon. )



- WD 02/ 087360 PCT/ EP02/ 03027 16 and the nore oxygen or free radj gaGgpajgs
scavenged. Dependi ng upon the intended results, it may not be necessary to
remove all of the oxygen and free radicals, nor to adduct all of the
.car bony| sSWOM3#BT60 one of ordinary skill in the art can besPCE@EPEYH302he

“relative amounts of the conponents, fhe treatnent times and the storage
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i's-a liguid, itlnstaad oﬁecdnbr;amgeseparatebrdxwipowders; 1’srsIW1tlmbthecsocnpeecﬁthrsnal : ‘

o .”grtse(‘hﬁe'%P o B lp b ithe food o pedeBes el BEF R e b oY o,

drying or donfifififig @biipBfier? BEA fckditePRuitkiyGhsthb®thedbsulines p rlaiﬂﬁét\lﬂﬂ a solid.
~aroma-contai ni ng  conponent as soon as g;sm ble. after treat ment.. by the

~ar oma- i npriget r spEaytdraingeen bawsed OF thin purmoserand the dringrséapds cordugtadi ng
SorBonat 8ot s DAL Ar ekl Bt e S)BarC I oo s o to aaa

‘pul veri zatthe prodm:t fbrfdi!@ Sordoriehtdnd ifnpioeid ailasarcebtaauﬁgacmpmeﬁtshmta ltqmdl I y
- dissolves (i. hi.n one, m nute and preferably, w ﬁg%ﬂn 15- 30 sec&ﬂds)
after - bei HQ%BBH‘ ‘tfoOt sedevicgithpt preyadesiascelgiatipR RE THERG GAHIA SOmPOBERTE W1
nunber of f i I T | d by.
bei ng conb%gdqzlm&? ?‘Egﬁﬁ g%\lgétgg cgrﬁﬁﬁf%%mon%nﬁpgwdﬁ gﬂ\hgent '
[ nvent i on. the partrcle size can be controlled to the desired range or subsequent mrllmg, gnndmg, ‘

0\

: pulvenmng or other partrcle size reducnon techmques can be apphed. The ﬁnal product can o
' ( )  be stored at room temperature for at least six months or even longer at lower temperatures
until the nme when the product isto be reconstltuted. At that time, the aroma is released
wnh essentrally the same properties as if the product was freshly prepared thus provrdmg
__" an appealing product for consumptron ‘ '
| ~ Although not wishing to be bound by theory, it is beheved that the drymg step is
effecuve because it is conducted raprdly after the mrxmg of the 1mproved aroma-prov1d1ng
'component with the food or beverage formmg component in and the appropnate hqu1d ata
low temperature preferably 0-10°C.. When the 1mproved aroma-contammg component is-
‘mixed wrth the food or beverage fomnng component and the reconstltutron hqtud, the =
o 'aroma-rmprovmg agent is released as the aroma is released As noted above, thrs method
~ ‘takes between 3 and 25 mmutes to complete If the drymg method is conducted wrthm two '_ :

- minutes, preferably within one_mmute and more preferably within 5 to 30 seconds after -



1 Z SEP 2005 WO 02/ 087360 PCT/EP02/03027 17 One product is a coff P 2005
concentrate in liquid form For exanple, the treated aroma- cont a| ni r§§

conpone added to the concentrate prior to storag &p stored
separately %qsg?ﬁhe time of preparatigpn of the beverage. e%g{)eﬁ%l ng upon

the concentration of coffee in the concentrate, it may be sufficient to
~treat the concentrate after addition of the aroma-containing conponent.

Thi s met hgd.,i é}%’ﬂﬁﬁ@
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ar ona- con?%RaFﬁ ﬁﬁ%%élf?”?ﬁ’ PLOVE GT@%CO%W@%Q@POPW@Q&@&&M %eous to

~store thegg‘,@%p&;ﬂlﬁoﬁén ¢l ower tenperatures, i.e., 0-10C, since this
retards the refease of the desirable volatiles. Instead of conbining .

separately dri éﬂhmmb@a&dmﬁhmé'ashmnmtnsmtmesessarytotetmmthe treatedaroinan t o
first reconstitute the f r beve rodugt h the inp oved arona

~ contai ni nﬁo%tﬁl%% ? 3’8&8%@ ﬁ@t"rﬁ&h heveé fé TH88pr oduct

into a sokhfhp oné:r{t?%‘i‘hé’HUniHJclﬁEac%stﬁ&’sﬁEYét&ﬂe&ﬁﬂulbﬁhcrﬁ&@lr f16%d shét &s whePese,

and the drying step is conducted as soon as practical -after reconstitution

of the pr sulkis. tanform the dlood or beverege. dABemfbeamagetdféhppmm powdémg

- Component Rtk FRYBY FihaR b Rt PRI RBCR AR, fRailing Bl e fbofed
‘conponent Sy éfhedn8@mpfibai Qmsiypéep&rfaageméms héeisli for Priodasts buchss eoldPortdt | ed

or freeze-dried to a dr owder. Ag the particle size can be controlled to,

~the desir @QWdam@@nl@r(zgu UHK, apcpas, Agvorgd milkinegvdersy ot frait deink mizes)iot her
Da' ot or caPfBpBS oRb el SR SRR AN doifhe S il Glas "

| ower. tenﬂﬁhthﬂESprodmtsl ‘the time when the product is to be
~reconstituted. At -that tine, tkg aroma is. released wth essentlallythe
4

~'sane propert;i eAnmoted hepein, @ significant gxtension af the Hims thatdesirable arogay i di ng an
| !
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conduct ed mﬁpnhd layoraf-timproving compongnbiepatately befom/adnlanmgnhq)trente&hmgla- :
'corrponent with.the food eyer. f.or m ng_.copponent

appr opri at@® faning gogiponen %I %%@f%%?’gag%f@g&aﬁ@@e&g(ﬁp ‘W‘f@ﬁ feﬁ@mte

i nproved @fcRsge SOMER SYiRgoneRRTROVIAL cvef 1oﬁ§e¥e@eﬂaohfaftﬂae1eéﬁaﬂe fonReVver age
“form ng conponent. and the reconstitution I'tquid, the aroma-inproving agent

i s 1 el eas chamsteristcsduring storage) pastiadprlyshendhe treatsd ead improyediiromgrrontaining
’ component is stored at low G.e., below freezmg) temperatures The resultlng food or

_ beverage product after reoonstltuuon, is percelved to have a fresher, more desn'able aroma }_
both after the product is reconstltuted as Wel] as over the entire consumptxon penod of,eg, )
o 5t015m1nutes | ' L o . ‘ -
Many of the aroma-nnprovmg agents d:lsclosed herem also are effective free-radrcal
R scavengers so thata sufﬁc1ent amount of the aroma-lmprovmg agent is added to also
scavenge free radicals. It is also poss1ble to assist the ‘aroma-improving agent by mcludmg'
a known: anhoxxdant for this purpose. Preferred antioxidants include v1tazmn C and other
ascorbates, tocopherols, and the like, and these are prowded in an amount eﬁ'ectlve to
- reduce or prevent ox1datlon of compounds that prowde the des1rable flavor or sensory
. charactenstlcs of the aroma. _ ' ' _ _
In another embodlment, the aroma-lmprovmg agent can be combmed with another
add1t1ve pnor to bemg associated with the aroma-eontammg component. A wide range of

o _dJﬁ‘erent additives can be used for this purpose. Many of these additives can serve a second L



. takes between 3 and 25 minutes to conplete. If the drying nethod is o
conducted. within two mnutes, preferably within one mnute and m_rSEP 2005
preferably within 5 to 30 seconds after 1 2 SEP 2005 WD 02/ 087360 , .

.PCT/ EPO2/ O 022/087130r econsti tuti on of the product, the ar onePCRERIOS027r apped

“in the product for release at a later 1%ime when the product is -

reconstituted. This nethod is preferred since it avoids the use of ‘

" separate dré‘png steps for the inproved aroma-containi ng conponent and the

“food or. elipn gonpatientor tharamerimproving agent: hihe additive ean be in 4 splidor liquid

cepar at el y rBil Gelt i@l e, S0 A S ET N e B Gcepam
.aroma char aghlgion] eitlter avater-ifitoll sresil-inAidter, 8 flavéritighgent, bloibdhpdies, @ rot€th6r Or
mlk is added to formthe food or beverage Agai_n, the storage. the -

powder or . paviioxidani. Rreferesdrangioxidarts fortuse withcoEap andiien proms are mteq»hms and

o e oA DR R e i Bl Ut A Oy oAl Sl e
“ (e, NESQth Konsidered as nii¢roverhpoheti dddlﬂmndehaeas@arb‘ohydrhted;mdkasmgeﬁand

puddi ngs; sou Xes; S e .or, gravy,. mxes; and, of course, -all types of :
i nst ant or m@@aﬁﬁ e&dc sigaificaaiy greater aeoweﬁher@t@man t3 menganed ahave -

extension o vi ded
~-can be obt’ a%rﬁtggs S{ﬂt' {Hdld&sif&g?éo%a con a| ni ng co%gwa%ﬁf%ﬂp e arona
inmproving c;mpmvmtﬁrommnmmhg cbmbonent. chxompogentmay alorabemcmporaeedma -
contalnln co e vmtht d or beverage formng co
. cour se, g %Ré)r}ogt Wﬁ%'eo ggnQ&mmgipg%%g]p@gger@ggﬁ?qteﬁg@ma edible -
ent i on Oﬁ:.ak iﬁlsdﬁstbélﬁﬁi&s%ﬁrﬁ?e dg&l@ﬁﬂ?ﬁ]&‘vhﬁ {he il Hay BE £k &% frost or dried

p tlcularly when The treated and i'nproved aronma-contai ning conponent is
~stored at |towogsider form pridrdw staragszi ng) tenperatures. The resulting food or

- beverage product, after reconstitution, is percelved to have a fresher, =
“more desirabl e aroma ‘both after the product is reconstituted as wel | as v
“-over the enExp&dpgﬂsunptlon period of, e.g., 5 to 15 mnutes. Many, of the
~aroma |nprOV|ng Wi ng agents di scl osed hereln al'so are effective free-radjcal
“scavengers, so tHg follosing pxateples arrpresented toriHustente the mosb Prsfaried cahodimenfs
added Fovajéﬁhéﬁﬁéﬁiﬁge free radicals. It is also possible to assist the o
~.aroma-inproving.-agent by including a known antioxidant for this purpose.
Preferred antioxidants include vitamin C and other ascorbates, -
: tocopherols; g the like, and these are provided in an anmnount effective to
reduce. or g xi dation of conpounds that provide the desi rabl e flavor

Or .sensory A roastand ground (‘R&G”) 100% Colombla coffee is extracted with water to form
| _ coﬂ'ee extract. The extract is passed through a steam stnppmg column where the volatile

_ - ﬂavor/aroma components are stnpped out, condensed and collected as aroma dlstzllate thh;
.“} ( - about 80g aroma dlsullate collected per 100g of R&G coffee. ,
. The stripped extract is then concentrated to a solids level of about 55% to prowde a
| _coﬁ'ee base concentrate A small amormt of sodium hydrox1de is added to this coﬁee base
concentrate at 0.1% by We1ght of coffee solids to minimize the ac1d1ty development dunng
E storage This final coﬁ'ee base concentrate 1s stored separately from the aroma dJstrllate |
until bemg used to formulate a beverage
An aroma-improving agent of sodium sulﬁte (N 22803) is used; 1 g of sod1um sulﬁte
in powder form is added to 1000 g of the d1st111ate This prov1des a dosage of 508 ppm (or -
0. 508 g) of SOz eqmva]ent of sodium sulfite. |
The sodrum su]ﬁte powder is m1xed with the drstlllate with sufficient agltatton to
d1ssolve the sulﬁte mto the d15t1]1ate liquid. The resultmg solutlon isstoredina sealed

contamer that prevents the aroma from permeatmg out and that prevents oxygen from



characteristics of the aroma. In another enbodi nent, the aroma-inproving
agent can be conbined with another additive prior to being agsp (SE& Wi t K
the aroma-contai ni ng conponent.- A wide range of different additives can be
used for W@ e/8W6hose. Many of these additives can serve aPCIERIY0IQTL 2 ’
SEP 2005. WD 02/ 087360 PCT/ EP02/ 03027289 function as a carrier for the
aroma. i nproving agent. The additive can be in a solid or liquid -form and
.can be a solvent such as an oi |l such as MCT -oil or .ot her '

triglyceri ¢Rieng Wh tﬁﬂe‘leaéllﬁ jraproyeg cympanest is pgFcegierd tp hcmrerdas‘é' dairy,
flavoring ﬁ%ﬁ? E ?#re%ro cgbftaﬁd &Eseﬁx@aﬁédoﬁltﬂggamegoﬁlae”ed

- ant i oxi dant ns and
pol yphenol eomphiﬂnttwﬂnattsh]fae/orl ng agents are typically utilized in very
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candi dates for use as carri e aronmm [ nprovi-ng agen
i npr oved acmsmpMdhmcot@edmspomehtaﬁbﬁhmm@M&Mmh&@hﬂlﬂemdhmr ated -

‘-|na .matri-x of ter, or.other solyvent rovi-ded as- an e

“encapsul at@vateraadﬁtéhfﬁgmmwngpew%sgms on.dhe, saﬁegqtematagafsefo lm
‘known int Wil f form prior
Koo, o agBve et if ol Pfﬁ%%&n%%lﬁﬁttﬁém%S‘?‘é‘é‘@ﬁ?ﬁ B i lustrate

" the nost pwebdy/gnedn@ymrdcem]t thandfireshiceffeqamhiresof stEragerpﬂhldtestdesplastheand

~ground. ( FFi&ég){’lqO%gB ja coffee is extracted with water to form coffee
extract. T U8 d through a steam stri ppi ng col-um vvhere the
volatile. flavor/arom corrponents are stripped out, condensed and . : )

col lected as aroma distillate, with about 80g aronm distillate collected ‘
per | 00y Example2cof fee. The stripped extract is then concentrated to-a

solids level of ,about 559 OVI d cof f a e smal |-
~amount of sodi uftty ‘tﬂl%g'l ghtgmech cgl‘gg%ﬁh?%‘fgcl r%?‘?@%‘t‘ﬁ‘?ﬁ“é o

0. 1% by. weiliided$ bmmlé@etra@hltae disgllfe N ThisgRovibes apeqintalerﬁe\feboppmrsogwl ng
storage. This final coffee base concentrate is stored separate fromthe

- aroma .di st theasemea dighilate. ésicampatesdoths aremaepmpenentiyithout salfiteth elmproved
ar oma- i npr Qé’ﬁtﬂ&eﬁ% %Erc%lvea‘wb& Hot¥ ldaktyedW%w)sﬂﬁry’Messtgo@ ﬁ&ﬂl&é&&l

- sulfite

" and processey

= _Ex ample 3
o The 1mproved coffee aroma of Examples 1 and 2 canbe encapsulated to form
- 'capsules that are stable and easy to handle so that they can be added to the coffee sohds at. _
“any time during the beverage preparation method. The encapsulated aroma can be added to )
solids that are already in soluble powder form or can be added as ﬂavormg to a ready to
drink beverage or other food product, for example an ice cream composrtton. o
Exampled | | | L . .
Vanous food products including powdered coffee mrxes ready to drmk beverages v
ice cream and candy, can be formulated with appropnate amounts of the 1mproved coffee .

‘aroma of Examples 1 to 3

| Examples |

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

| ' : through a steam stnppmg column where the volatile ﬂavor/aroma components are stnpped ] -
' out, condensed and collected as-aroma dlstdlate at 80 grams per 100 grams of R&G coﬂ'ee,



-in powder formis added to 1000 g of the distillate. This provides a dosage
of 508 ppm (or 0.508 g) of S02 equivalent of sodiumsulfite. T‘pq sgplmﬂﬁ :
sulfite powder is mixed with the distillate with sufficient agitation to

- di ssol ve tWEOYMMk e into the distillate |iquid. The resul tRGKERG30IT0N is

stored in a sealed container that predents the aroma from perneating out

and that prevents oxygen from 12 SEP 2005 WD 02/ 087360 PCT/ EP02/ 03027 20

entering. Wien taste-tested, the inproved conponent is. percei ved to be-

nore roasty, dailhg Shipmdteytra@wﬂnnyommteétoM@Sle‘gﬂl@ﬁnthBﬁﬁ%amprowdea -
processey cQ ed to the s oult If| h the
aroma di st |°Pﬁ§? gﬁan?%ga?o%%%g%t&%ggﬁﬁﬁﬁﬁ%g h‘é‘hcqsf%ﬁ ‘?el y _
'at room t engpfdentrtfetit 0% By RRIZASE 05(Té BRAE RSminimi #e 'aciElﬁy aém@glﬁezﬁ durin, ,

t he cof fee base concentrate is then m xed w

beverage for consu
~ the arona dtozagel tlhrsgnh@pﬁﬁmbasm@ﬁnm mdtseparatelmﬁrmnahearompdmsuuate
"consurrptlo I I S found to have a flavor that-
rem.ni scent glb%éﬁieﬁtéﬁrgmﬁ&%%bgg%a# such f lLavor is even less :
- woody/ gr oundsy/ prpgresadihprbving hia bfcfstethanédfrgﬁa poWder form e adfiéd aot es
~despite the relatively |ong.storage tine. Exanmple 2 An_aronma distillate -

stream.is JRPAEeEthedistilate.nfhe eystomapaved ertsmwéwﬂsthg@mtmwaw@cmt o
bubbl ed th S02
PO} o e SidLRE thd BsRine PR BRAAR Bl “AU EUAREA 10 3lng PP 502

Uty Csul T "%ﬁ“ﬁ“??? e P e mdﬁ'ly'{]%mIY.
i nprhved C@PF‘%/'E,SH handJesswe g nga{danzi E}'&ﬁeSg%V ehe Bdntnin 4 tﬁqp garactgpsﬁlcs,_ o
B et eaﬁﬁn%m%ﬁ%%”“??ﬁn%ﬁ%ﬁtﬁ% pianct o 2’8%“%?3%& o od.  The
N S A A dmﬁ ?tem o A xeady Lo, drik Be\s/glrumeeor
' gt her food pr Od Bl’e %Eeecog#eﬁg’ trqte gty stored Separately in

Vari ous fO%@baPJtQ%kﬁhﬁlers'a@%étﬂt diﬁ’c\lfé%?ﬂ' 6ﬁ5d6ﬁ6ﬁio‘hﬁ:§st Ih%?dh\‘td ﬁreﬁér‘e@(
- bever ages. i'’ce cream and cand%o can be formulated with appropri ate

“arunt's of bcmagem‘@r somsumpsionethe caffesbase tombealrpieds thenmaixed with the aroma -
: drstlllate and hot water is added to the mixture. Upon consumptlon, the resultmg beverage

is found to have a flavor that is remrmscent of fresh coffee desplte the relatrvely long

storage time.

]Ex ample 6 | S
A R&G 100% Robusta coffee is extracted ‘with water to form coﬂ'ee extract. The :

h ( ) extract is passed through a steam stnppmg column where the volatile ﬂavor/aroma
| . components are stnpped out, condensed and collected as aroma d1st111ate w1th about 15 g
aroma distillate collected per- 100g of R&G coffee :
| ~ The stnpped extract is then concentrated toa sohds level of about 55% to prov1de a -
coffee base concent:rate _ SR
‘ An aroma-lmprovmg agent of sod1um sulfite (NaZSO3) is used, 5 gof sodlum sulﬁte - |
Cin powder form is added to 1000 g of the dlstlllate | : . R
~ The sodmm sulfite powder is m:xed with the dlstlllate w1th sufﬁc1ent agrtauon to
- dissolve the sulfite into the distillate hqmd As compared to the aroma component wnhout T
o su]ﬁte the 1mproved component is percclved to be more roasty daer nutty, sulfury and |
‘less earthy, rubbery, and harsh. ‘ '



Exanple 5 R&G coffee is extracted wwth water to formcoffee extract.

extract is passed through a steam stripping col um where the \ﬂOQaSEH’e?UUS
flavor/aronma conponents are stripped out, condensed and coll ected as aroma
di stil | at\OGROIYr ans per 100 grans of R&G coffee. i 1 2 BEFEROYBD =
02/ 087360 PCT/ EP02/ 03027 21 The stripped extract is then concentrated to a
solids level of about 55%to provide a cof fee base concentrate. A snall

anmount -of sodi Lf,gt hydroxi de i s added. tqQ tg s .cof fee base concentrate at
0. 1% by wei ght LB 2K9ne eemBeisny s mixedivwitheoiferhge sencaniraje apbduisdiplodastantur i ng
st orage. I SarStt mthe
aroma . di st(lﬁ’lf%ate ?%Jsrltltﬁlﬂc el %%éﬁssgeggt?&%&?fr’rﬁ ,[aén?ia g%‘?‘ﬁ‘g‘g’@‘iﬁ@%%ﬁrﬁﬁ o

~ i mprovi ngbalgreed. of cysteine is used, 1 g in powder formare added to 1000 -
g of the distillate. The cysteine powder is mxed with the distillate with
sufficient agitation to dissolve the cysteine into the distillate Iiquid.
As conpar e aroma -conponent w thout cysteine, the inproved .
conponenti%r—cel ved to be nore Toasty, dairy, nutty, sulfury and | ess .

- woody,. gr ounds dhe aromda pf Brample)6 is Torthwvistripried byrstenen oiremave suifittor sulfite-he

resul tin tored i.n_a seal ed ner, t hat revents,the aroma
from - por REPPHIGIURS aTRE BRPadn HenamramBlar I h SO e ATome me‘tna ate
-and the C%mﬁé‘neli’tﬁsﬁ)r%ﬁﬁﬁsﬁ‘ééﬁfoﬁp a%anaﬂgbﬁaégriit s¥ e, aﬁ i

contai ners. at roomtenperatu a period o

prepare aearﬂzy\mdagerefsmocntbaedlb@ltanmd the coffee base concentrate is then
‘m xed with the aroma distillate and hot water is added to the m xture. Upon:
consunption, the resulting beverage is found to have .a flavor that is

remni sceEkmgglefgesh coffee, despite the relatively |long storage tinme. : )
‘Exanple 6 00% Robust a coffee . is extracted with water to formcoffee

extract: “The dke ererna pE Epampled isisteemgtirippest asdinample Bt thgn domired wither e t he

vol atile f n r, out ns

col cot od PR B ar SR B S B CoMRE o ERRRE o Rt
"~ per 100g eibbeﬁgaaﬁaéﬁﬁbyaﬂatﬁmeégm@aﬁdn@bmbﬁeéd_l s.then concentrated, to a -
solids | evel of about 55%to provide a " coffee base concentrate. An

“-araoma-i nproving agent of sodiumsulfite- (NaZSCB) is used, 5 g of sodi um
7 sulflte _ Example 9 : _

Coﬁ‘ee aroma is collected by a cryogenic aroma recovery system into frost from

R&G coffee by purgmg mtro gen gas through the coffee grinder system. The frost is further
_ transferred intoa sulﬁte-contammg solutron '
o ) The resultmg aroma component is more roasty, sulfury nuity and less woody, _
' groundsey, earthy, or rubbery ,
The aroma component can be further processed to remove sulfite (such as | o )
- oil/solvent extractlon or stnppmg) and concentrated into aqueous, oil, or capsule for useas |
an aroma 1mprover or enhancer for soluble, concentrated, or other ready to drink coffee
' products |
 Example 10
50 grams of R&G coffee and 1500 grams of water are placed ina tradmonal coffee
brewer 0.4 gram of cysteme is mrxed with the R&G or the water to make the brew The
resultmg brew has enhanced coﬁ'ee ﬂavor ,
Wh11e the preceding Exarnples were speclﬁcally d1rected to the treatment of coﬁ'ee i
- aroma, it w1]1 be 1mmed1ately realized by one of ordmary skill in the art that aroma |
- distillates from other sources as well as other aroma-contarmng components that contam

'-aldehydes pyrroles and other carbonyl-contammg compounds may be treated in essentlally



. in powder formis added to 1000 g of the distillate. The sodium,s Ifite. .
powder is mxed with the distillate with sufficient agitation td CSE% ﬂ&a :
the sulfite into the distillate. liquid. As corrpared to the arona conponent . .
Wi thout 3P P/P&36% he. | nproved conponent is perceived to BETFRYIZESty,

“dairy, nutty, sulfury and less ,earth¥® . rubbery, and harsh. 1 2 SEP 2005
WO 02/ 087360 PCT/ EP02/.03027 22' The aroma conponent. i s :m'xed with coffee
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sulflte- carbonyl adducts e aroma ts then enc suI ated with carriers -as
:the ar oma: opheyefage podustsriwbetbensuch gprodant; amﬁomean@fatag@nsempmtmessnﬂmo&@l

bever age |é‘sl_h%ess ha sh rubbﬁ% rogP art c§§%e$sr§§de5{ %6]3' a al anced. -
Exarrple8 t then is
“m xed wi't. hbev‘éﬁfgﬁa@ﬁlxe@&ﬁﬁdﬁ%ﬁl&@ﬂbﬁﬁigeoﬂi&g cfbanﬁdoﬂgmth hiagy éﬂiers?ﬁﬁfa@@hm-ﬂéﬂ '

resulting beverage.is |ess harsh, rubbery, and earthy and nore-snooth and

. bal anced. @Xuby/the Bnagination andsaeativity of theaqwedust Fymulatory ogeni ¢ ar oma recovery
' t to f f ’
e T oy OThe IR, SRR RHAG) B RAERATRI U B

sulfite- commbmhgaﬁaﬂgetdfmmei’am Moseoved, Al) naineital ea1peshasin sheuldibee roasty,
sul fury, nut earthy, or rubbery. The aroma

, éi | ess ar oundsey,
- conponent 1’%‘%0 mﬁ&ﬂeﬁ?“g’c antpg;errvemwgeﬂaeme (such as of -/solvent
‘extraction or. s§ &@ﬁ% ol Or
use as an aron%l%ﬂp?édg%dreﬁdgocg&ﬁgﬁ%éé@epgr S{)}#O ?Bl coﬁ%teoml%g’t{%gc tﬁoe o
g: y to das ilksteatéd mddqemnﬂed:heremEmcptmgm aﬂinexpe&emt médifigHonstdadity and 1500
s of water pl ac n-aft, adltlon C e A, gr mof
“cysteine |%ﬂal¥i1@£‘ag¥\,9’c1‘h° Wéﬁ% %‘Ptg%&ﬁcj FFé\A?Wté °‘1’h%rab |
v resul ti ng f&lﬁﬁé@ﬁﬁerﬁﬂélﬁ&f(ﬁﬁthﬁfe%ﬁ? afd@ééﬁfedtobemthmthe spmt andscope of the
o mventlon as deﬁned by the appended cla:lms

-|




Wil e the precedi ng Exanpl es were specifically directed to the treatnent of
coffee aroma, it will be imediately realized by one of ordinary BRi BEP1 7805
the art that aroma distillates fromother sources as well as other aroma -
cont ai ni riyoozreeTasent s t hat contain al dehydes, pyrrol es -apg1aisdehsozz
car bonyl - cont ai ni ng conpounds may be btgeated in essentially 1 2 SEP 2005

WO 02/ 087360. PCT/ EP02/ 03027 23 the sane manner in order to be inproved or
enhanced as discl osed herein. Al so, the inproved aroma containing : .
conmponents can be added to any one ’quEaCMADﬂsvarl ety of food or beverage
products whet her such products are consuned at room tenmperature, are cool ed
or frozen or after heating. Typical products include coffee powders, ready
“to drink Whetiscdgimediikes, candy, cake frosti ng, or ice creamalong with .
many others .that are linited only by the inmagination and creativity of the
product formulator. The term "about," as used herein, should generally be

under st ood to leferﬁtﬁethﬁdfbrp%m&g%nlafbtﬁa-b@ﬂm dnwentwmdmiéleaseeran al |
_Within theo glmcrpased@mwntﬁmfépntab&mﬂmapr sensoryrchamatenstics whigh t 0 be

limted t " d

ncor o nof oy a8 naAR MG Aline Wordob T il 7 8P -SFRL AR,
‘ordi nary efenitallyintefactawith compohdds Sicebiabwitk tikeirofardontdisingicomponherito
routine experimentation_ therefrom are deened to be vvlthln the spirit nd

nuneri cal ranaes herei n shoul'd 'be understood to 1 nclude each whol e |ntegerv"

“scope of geReTate Ay HARTOYeH ALoMadnRt oy hiaciepysdraaenngs of ermpoungds Hiabp
©02/.087360,, 12&963834158%4 avor}é\Péénsb &hﬁduféﬁ chcﬁ F{% Qﬁﬁrehuéedm hod
) fOF preparin an ar onma-cont al ni ng onen eases arona havi ng

i ncr easedaaomts b compdamdsrthzlrtlsappﬂess/ctesnahle fleverahyracteiztios becimtibuts tovw ch

- conprises treatin e ayonm- cont ai ni ng conponent w th an arona-i nprovi ng.
_agent thageneEﬁSHP‘geéFE?lec HBPIEHIECSyi t h conpounds, associated with the

aroma- cont ai ni ng conponent to generate an i'nproved aroma that contains (a)
—increased anounts of conmpounds that provide. or inprove the desirable,
flavor or sensdry cﬂ’aeamﬂmdlcsftcta:mbthmmmemcont@bjngmmntlsmudts of
‘ conpounds ttlﬂat sutplpress desira flav - aracterjstics .o

or .

contalmng component to generate an nnproved aroma that contains mcreased amounts of

~ compounds that both improve the desnable flavor or sensory charactenstlcs of the aroma

and reduce the undesn:able charactenstlcs of the aroma.

3. The method of cla:m 1 wherein the i 1mprovmg agent isa compound that

contams at 1east one atom. havmg at least one lone pair of electrons and is presentinan

amount sufﬁclent to generate des1rab1e compound or react with undesuable reactlve ' )

compounds associated with the aroma-prowdmg component

4._ The method of claim 3, wherem the i 1mprov1ng agent isa compound that

‘ contams at least one atom of sulfur, mtrogen, oxygen Or carbon.

- The method‘of claim 4, wherein the _im;iroving agent contains or generates
s B - =

6. v_ | The method of c1a1m 1, wherem the improving agent 1s SOz, a sulﬁte ora

substance that contams or generates a sulﬁte a thL i1, an amine or an ammo acid.

e ctﬁ%rlbuteto :
an aroma-improving agen atm efal compounds associal WI

.
c b



~gener ate undesirable characteristics. 2. The nethod of claim1l wherein the
~arorna-containing; conponent is treated wth an arona- i mprovi g

i nteracts with conmpounds associated with the aronma- cont ai ni ng c%ﬁ@gﬂ
.generate awoapsR¢ed aroma that. contains increased anount sP@{./EP Qpnds
that both inprove the desirable flavorasor sensory characteristics of the
aroma and reduce the undesirable characteristics of the aroma. | The

met hod .of claim 1, wherein the inproving agent is a- compound t hat

contains. at |east ong MbRGE ofElMind ¥, Wherkifahé adRf-inQOviBiaget coflpRizks ONs and
Is present. *in an amount sufficient to generate desirable conpound or
react wtmmmrtghﬁafblqnempnﬁ/efﬂl@mﬁﬂ@unds associated with the ' :
.aronae-provi ding conponent. 4. The method of claim3, wherein the inproving :
agent is a conpound that contains at |east one atom of sulfur, nitrogen,
oxygen or. carbag. Thehdwmétaed o@élaﬁn le&em\feh@m%hﬁ-iﬁlﬁotriﬁ@ra@&nﬂg a@Mrtb a
contains or generates thiols. 6. The nethod of claim 1, wherein the ‘

i mprovi ng %r@etnmcqtbateeglbsaq@aﬂypr@eaﬂed@ obtaindhereproved atmont ai ns or .
- generates a sulfite, a thiol, an amine or an-amno acid. 1 2 SEP 2005 WO
02/ 087360 25 PCT/ EP02/ 03027 7. The nmethod of claim1, wherein the

ar oma- i npr ovi ng.agerThemefhod sfclaing § ihetohe thersubbtiice! 8 icoffee béansne of their
salts. 8. The nethod of claim 1, wherein the aroma-inproving agent is added
~to a substance that is subsequently processed to obtain the |rrproved
-aroma, The net of BAGE The
method of clai mhfg m%@e@hﬂggpwg%gﬁ%%gwﬁat edainérstr%?édcto roas |ngég§

- soaki ng tmeahnglﬂse beansinsdobttionvfdahe sromasitpoovingpgent] byymixiegh powderofitheg a

T e e o i e o

- then_obt a'tﬁ%ﬂ% falf&%cf?m o Wﬁéﬁﬂ?ugéﬁt, ahﬁ%ﬁéﬂ&ﬁa:ﬂingttﬁgnhaﬁ%&gr&ﬂ Fe beans.

11 - The net her conprises Toasting the coffee beans
- gener avestingrof thedneatedadfieobeanst i ng the aroma with the aroma -i nprovi ng

agent to formthe lrrproved aroma, wherein the aroma contacts a gaseous

~environnent that- contains the. aroma-inproving agent, a solution of ‘the

ar ona- i rrpr ovin 91 1ag e nI'he 8éthdd 8P¢lain DQﬂﬁ'&wfurﬂaBﬁcompnses roasting the coffee beans to

generaie an aroma and contactmg the aroma with the aroma-lmprovmg agent to form the

lmproved aroma, wherem the aroma contacts a gaseous environment that contams the
~ aroma-improving agent, a solution of the _aroma-lmprovmg agent, or a solid form of the

| aroma-improving agent that is optionally supported by a carrier.

S 12.  The method of claim 9 which further comprises roasting the coffee beans,
| ‘ o _quenchmg the roast beans with a solution of the aroma—nnprovmg agent, and then gnndmg

the quenched beans to generate the 1mproved aroma. -

i 1'-3.’. The method of clalm 9 whleh fm'ther compnses roastmg the coffee beans
. and gnndmg the roasted beans to obtain the 1mp1'oved aroma, wherein the aroma-lmprovmg
_ a_gent is added to the beans dmmg the grinding step. ‘

14 " The method of claim 9 whe'rei‘n. the coffee beans are Robusta beans and the

aroma-improVing agent feduc'es harsh, rubbery, earthy notes and enhance smoothness.



B

aroma-i nproving agent that is optionally suppOrted by a carri e{). EB Eee
met hod of claim9 which further conprises roasting the coffee ga§ 20

guenchin t beans with a sol ut| on of the aroma-inpr

then gri %b@gmgﬁggquenched beans to geperate the inproved d’%‘#ﬁ%@%%ﬁe
met hod of claim9. which further. co i ses roasting the coffee beans and:
grinding the roasted beans to obtain the inproved arona, - wherein the

T L T

ar ona- i npraay ilkgaremasimprevig agetaedites thetfemnonted dapiy, wisid §gxeﬁ§ﬂseytt&ueﬁal

- snmoot hness. 1 2 _SEP 2005. WO 02/087360 PCT/ EP02/ 03027 26 15. The nethod of

claim9 whotesiand ephance £9asEingssans are | ow grade Arabica beans and.the . -
aroma-i nprovi ng agent reduces the fermented, baggy, woody, groundsey, or

cereal notes and enhance roastiness. 16. The net hod of claim1l wherein the
aronma- cont ai ni ri@ sutﬁieanethod@fplarmdswhﬁem&he Magcomﬁdmgtﬁrbﬂmcb&b ipeikess and

the aroma i s added ;bef ore di spensing ffee everage
made by cdﬂgﬁE e‘\”/\P?WC ém éhaaremégmpwmaﬁemtm@e&ga fopg dispensing

whi ch further. &8 g’gé‘;&%%altﬁﬁ -H)om {w f&ﬁtﬁ'tﬁé%ﬂhﬁﬂ water to forma -

sol ution, strl ppl ng v ut1on St eam and condensi ng
the stri pped vol atl les to obtai n a aroma concentrate, wherein.. the arona

i mprovi ng agent dded e racti.on water, the stri .S} eam, or
t he aronma conc trat tbPé g@ﬁgwﬁlﬁfb Hc‘é’i’“B ac%éatﬁ %trlteswrth
ar oma- Contv?dtéFtBQ‘oxﬁPEfBﬂﬂﬁaﬁ, s&ipﬁhg'vblabléaﬂ'cﬁﬂ HieSolRIRAvRh SBarh BIV6EGensHEO™

conpared. to untreated aroma-contai ning conponents, wherein the aroma has, . .
i ncr eased thersttipped Yﬁlawlestqomam&ammrcoammamm;emﬂmm{mwnpmvmg agentls l

decr eased d able flav nsory characteristics both...1 The
conponent aﬁa ‘ﬁ&’&f‘ﬁ?’ﬁa%ﬁgr (%?F’_ ﬁ?ﬁe&a] W LogyEo Bfénr?ﬁ eetogmpﬂ & |
~foll owi ngj vadlafdrhgt i cS conpared to untreat ed conponents: increased

amounts of fthiols; or the sane or decreased anpunts of carbonyl, al dehydé
or di ketone noieties. 20. The conponent of claim 19, wherein the inproved

aroma conprise gdre e nk r
- freshness and zlver a%fgoo {)ﬁglgtg%]flpétgqnge%o\ﬁgefvﬁ 130%%&%%%’3% e%éé Gl 'B%’e(];r‘{/e}i
baggy, harasdnna venpated oF Mutresay aropiaSQREASig cOmPORdnts, WHereis € aroma has

increased amounts of desirable flavor and sensory charactenstlcs decreased undesuable _

flavor or sensory characteristics, or both.

19.- The component of claim 18 wherem the aroma compnses one or more of the
following charactensucs compared to untreated components
mcreased amounts of throls, or.

the same or decreased amounts of carbonyl a]dehyde or dxketone mo1et1es

20. The component of c1a1m 19 wherem the improved aroma comprises greater
v perceptlble levels of roasty sulfury nutty, freshness and overall good ﬂavor notes, with a
decrease in rubbery, baggy, harsh, Woody, groundsey, processey, pruney, molasses,

- oxidized or fermented notes.

21. The component of claim 18 compnsmg a substance that is processed to

provide a coffee aroma.



“oxidized or fermented notes. | 21. The conponent of claim 18 co
substance that is processed to provide a coffee aroma. 1 2 SEPqp%gF{]/\%B@)

02/ 087360“W(ﬁ?5}3/ 03027 27 22. The conponent of cl ai m21ycm%ﬁ27he _
.‘cof fee aroma I's obtained from Robustacoffee beans or | ow quality Arabica
cof fee beans. characteristics of the aroma 23. The conponent of - clai m 21,
wherein the sensory are released to a’'l esser anpunt but for a longer tine

conpared to an 2ntr eghedoapopaiteficlaim4], Whereichp ooffstiaromads cbtained fromher ei n,
when a food or beverage that contains the arorm cont aining conponent is
prepar ed, Bebest ouffgedicanner loshaunlify Arehiercalferdeanss are initially rel eased
,With the remaining anount rel eased over a period of about 3 to 25 m nut es.

- 23.  The component of clalm 21, wherein the sensory cha.ractenstlcs of the aroma.

b . are e released to a lesser amount but for a longer time compared toan unireated component.

24,  The component of claim 23, wherein, when a food or bevera_gé that contams | -
the aroma-éo'ntaining component is prepared, 65 to 90% of the sénsory characteristics are
- initially released with the remaining amount released overa period of abm’it'_ 3 1025 |

O



