WO 02/076239 1 1 2 SEP 2005 PCT/ EP02/ 02866 STABI LI ZATI ON OF AROVA- PROVI DI NG
COVPONENTS FILELD OF | NVENTI ON The invention relates to a process for

'stabi | i zi ng an arona-provi ding conponent of ‘a beverage or fdatSEM 2005

‘t hat | oss atlon of the flavoring, taste, or other

sensory ch‘gpacterl stics of the conponept is inhibited or m@ntg(g@,&&and t
-the stabilized aroma-providing conponent that is obtained by this process.
Sui t abl e aroma-providing conponents include chocolate aroma,. tea arona,

~Mal'liard reaction fSMILMMNfGF%m?mH@@ C@Wﬁ OF THE

| NVENTI ON Fl avori-ng conponents are utilize a wide variety of food and
beverage products to inpart, provide, nodify, or enhance the flavor or
taste to the product nponents are often isolated or extracted from
wari ous naMM‘ en these conponents are extracted from S
plants, the flavge ﬂ%u‘oﬁ&életestt%pﬁherslfsistmh%gaﬁal’mﬁ@ﬁmmg§o ent of a
deterlorate or degrade -over tine, thus reducing the desirable taste,
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coffee fl a\ammﬂpfooﬁxﬂﬁg somgomt fipeisubedned BlkisgopisedSaitsble aronpastayididut
-coffee aroma is known_ to be very unstable. As' coffee_ argma degrades,, it
__generates SApPERENIHINchIg chesplats prosea, teaasoma Malliapthreaghion ﬂwesg Prably Thi s
~degradat i- o,y %?&' giially reduces the perceived quality of the product. A
particular pro emis in the storage life of cof fee concentrates. For this:
_ reasonr special attention nust be pal d to the storage of flavoring
rrponents | i} f akar been found that the shelf life of a
fee pro et o ,rmroved by holding or retaining the
- coffee arom sew%gwoﬁfpcﬁeﬂt@ae Jhﬂﬁéﬁ ﬁmftﬁe@@msémé@agap%&e and
- then conbining these Conponents inmediately prior to the preparation of .
“t'he bever ade irhpart, poerd deypoodify, omenhancesthd laver chretdstcto tlleeroctmt ePuch cNmponents o
- 6,319,537, At S e stara t he, ampunt -of -
_degradati or?re?# %?I;i {,@g gﬁgﬁ?% ’ﬂ‘uvrapﬂ'ésg%?th eg'fgsrre‘sg aeaconmongntl e
- occurs and ektigetéd fiam sl the davdiraad waste myacr&tsue@ms'ucn campoﬁeits‘@e flavors

- that detract fromthe perception of qualjty:in the final_ product.
,"SUBSTI TUTE dgtqggrpte M@rgk)over time, thus reducing the desirable taste ﬂavor or sensory

propertles of products to which these components are added

For example coffee aroma is uuhzed ina Wlde variety of products, mcludmg instant
| coffee and ready to drmk coffee beverages as well as coffee ﬂavored foods such as ice
'cream, baklng products, or candy But coffee aroma is lcnown to be very unstable As
, coffee aroma degrades it generates unpleasant and non-coffee-hke notes that are
‘ o ‘undesn'able This degradatlon substantlally reduces the percelved quallty of the product. A
| o partrcular problem is in the storage hfe of coffee concentrates
| ~ For this reason, specral attentron must be pa1d to the storage of ﬂavormg
components such as coffee aroma. It has been found that the shelf life of a coffee product
can be substantrally 1mproved by holdmg or retaining the coffee aroma separately from the -
from the coffee solids during storage and then combining these components immediatety .
prior to the preparation of the beverage for consumption. This is described.in U.s. Patent
No. 6, 319 537 Although this separate storage techmque reduces the amount of degradatlon
o : | :,of the coffee aroma durlng storage, some degradauon still occurs and the ﬁnal combined
| | product may yet contain non-coffee flavors that detract from the perceptlon of quahty in the
final product ’
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WO 02/ 076239 1.2 SEP 2005 PCT/ EP02/ 02866 The prior art recogni zes that
various flavor protective agents can be added to food or beverage products .
in order to preserve, maintain, or inprove the flavor characia?ri i &0090f - '
such produobsomesy tine. It is well known in the art that BOTEPOR®RS6AN be
added to beverages such. as beer or wine to preserve the flavor of such = -
beverages. General l'y, sulfites act. as antioxidants to prevent S
deterioration of the flavor. For example, -sulfites can react with -oxygen

to prevent det dliedrior pdmecopnizaethiat varigusdlavonpropactivie egenteant e asidied to fapd agf

he fl i ng._conpaenent.. . Al so; Y ent application.08/ 196212 . - o
il sl oses PPIRECHTBARER b oG prr BPA R Tuh SO OB TV SREICIARG o
added to pedHOmStidts beerttinge. e ek el Rnowh S theiat tAdsulfRby cf Beosdded o beferdgdts =,

‘sulfite sinply dissolyes in the beverage without 'signifi 'ca'n't'.%E-n'haﬂC' ng.or .-
pr eser vi. n§uch arbegr orwingde preserveike Sayariof sughsbeygenges.i Genrsralhy sulifesact 69d

TRErix and i soin ., i | ead of 00t hewsyl fites dipect]y ‘,
to food p%%%?%@%@%g&gﬁ?ﬁﬁgn b4 ?%6&%8 g F&ggg > .*'(l)és gglﬂ [%%a{a!nsr ﬁq%{é&s “maybe
_i ncor por abgygénoPprévent daeiastitigof the fa0vLof the paiduor difel to wxifation wg e fidvopinghe
packaged food. Again, oxidation. of the flavor conponent is reduced so that-.
- the desir€TPPBWr of the food is.retained for a l'onger .peri-od .of :tinme. =
“U.S. Patent No0.;i3, [ SC : L QRLeApkan cag. g to
an aq'Ue.ous‘extélg%’?g #%%%@gb@%ﬁlgg%g@%? %#185%%@8‘?‘9?%‘53 ?%g&ei?ﬁfrag%t to -
a stabl e noffe¢ beveragentientligit isiadjedta regonistituté tieteverage.t This ienotacy eifeativei t
i.s reconstituted, as.a caoffee beverage. : Despite these disclosures, there .-
still reméf %‘?ﬁséﬂnlﬂwdlsé?%? m@aggwa%wrﬁwgﬂ SGALY SRRGESHIBFERT S8 i n -
order 10 p&AehUDLARL IR iy addRd iR Wi H5Pkiafitk M Hreelyfitl fercii?nd, )

)

ot her sensory characteri stics to foods to which. they are added. Tl
pr esent i .nvent ilosieadafieddmgiheisdfites dinebidy toofood pemtuctsall. S Platent Dlos 4586409

e

degradati eRygdén MesSihe @B&l@ﬁé& Ol AFaiS SN O Bedvor teihp&ifen®is retiicedaoand
~during storage. The nethod conprises associating the aroma-providing ~ =~
- conponent the desirgd flavernfithe foodds retrined fare lenges peried oftimect i ve .t o chem cal |y
interact with y |.Lakke nds .. abi i zed -aramp: provi di ng
component vihi oit vy HEREAE AT ERToech ot BlcHR kMRl SRGSLBIR ALY [ 00
‘desi r abl e affheviBrextractEssiably coffae sslidsrprivrite 8ryddg thb exiRicdi®a siable eistrena .
provi di ng conponent duri n -storag}_e,,,,or “(b) reduces off flavor %en ration
‘during st 6Paigat ir ppre fayQnatdhis gxEraniSiicaat is reconstituted as a cotfee beverage. .

Despite these disclosures, there still remains a_neved for stabi_lizaﬁon of _v‘blétilé‘ »

- flavoring components in ordéiﬁ tf) preserife their ability to impart the desn'edﬂavor, taste, S
and other sensory characteristics to foods to which they are added. The -préSe_nt.'iﬁvéhﬁon :
now pr_oVid_es a number of practical solutions that satisfy thisneed. =~ R R - ’ B

SUMMARY OF THEINVENTION IR
: ; Thc_e ihvanﬁbn rcl‘a‘tes t'o'_al'p'-r'ocess';for stébi’]iziﬁg an aroma—proﬁdjng.-pb’lﬁpmen_t =
- agai_ﬁst loss or dégfadaﬁbn o'f; desirable ﬂaVo; or 'sensory chéracteris_,tib_s of its aroma durmg B
'_ storage; The me',t'ho__dv c‘o'mprise's‘ éssbciafing the arbma-prdViding componenththa | . -
stabilizing ag‘ent_i_ii an aInoiint effective to chemic_:gﬂly intéract with 'und¢éira51¢ compounds ' _ —
to form a stai_biliZéd arOma—pr’c_)vidiﬁg bdm_ponent which (2) retams a significant poruon of'_‘ B |
~one or inof_e of the desirable ﬂaﬁo_'r or séhsory cﬁaracterisﬁcs of fhe aromamthearoma— L S
' prbﬁdiﬂg cbmpbhéﬁt dmmg storage, or (b) reduces off flavor g'e_neratiq;i durmg st't'_)r‘a_'.glg’ of | e

_the aroma—_prdviding'compOnént.
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SUBSTI TUTE SHEET (RULE 26) 1 2 SEP 200a WD 02/ 076239 PCT/ EPO2/ 02866 The
,stabilizing agent is preferably a conpound that contains at tQaSEPoZﬂﬂ'i. at om
"havi ng at |east one |lone pair of electrons and is present in-an anount
+sufficien “with  undesirabl e reactive conpounds A YGE th

t he aromat‘gb%[ﬁa g conponent. The cog’pound advant ageously con@g}lagsgwat :
-l east one atom of sul fur, nitrogen, oxygen or carbon and is dgenerally -
present in an anount . of bet ween about 1 and 50, 000 ‘ppm- - The stabilizing
agent shoul d- be Qs zihafth ¢ Bk aaattacaaaatsamaaoaaawmona'
‘conmpounds in the aroma-p conpon ent 0 generate-one or nobre -aroma
conpounds hheng cableastl dnetlanet pant dfelatbons atl is ptésentm anranmntssnfﬁclent to react with

'characterlstlcs aroma or. that éh fIavorSJnthe ar _.
providing &8 SH R ARG S AR YR
di sul fi de bem geund Maﬁtag%dsl}zcdh%ﬁsgeﬁ TasEErie atbﬁnadﬁuﬁh!rc 'ﬂrtﬁfg@ﬁlso éh&ed%%&i €

thiols. that contribute to the desirable characteristics of t e arorra When

.t he undesi Mi%wm@wmwngmmrmmmfmmutlead!S@,ODQppm, the S
stabilizing, n.be I n_an. ,.anount C t 2duce L
generation of of‘%&?&@’@@’ég gng‘ﬁsltoPL% SRIGT i an Bpg \'Ig @?gooreac Nl agents
~include SO3ddifofisll cotdpdufidls ﬁtﬁ@amﬁiaqﬂohbﬁig cofiforbmSo %enérﬁte%he oRfhoPdArBfMa0r  an .
am no acid. The stabili zi ng agent rmay conprise cysteine or.. glrutathione.or
t heir sal tsomopumts thetyeatriitetehedesitabls dlavenonsensasy uchamtenmy optherorpp@ed =
with the s 0 yE hat
provide. t eS| ra ?‘%?Q#atég#ﬁa%ghlsog&aﬁgg% )eﬁrogse TCS e%h@&ﬂ?%&lﬂﬁn& -

Sui t abl e aeempomds\dodtamg dizolfide bendss theatabilizing hgmbamﬂemcwbm&o gér’fei'ate
I&ventlon i'ncl ude chgcol at.e aroma lp {W ar.oma, r.eacti-on flavor (suchn -as a
é¢

rlard r&Helsitest copaipytg to thedesi tEFisfinsp £ st areman Ve theun despalle. the

stabilizin el or.. '
all of theg(():aggﬂl'tl @Sg%g%%d& ﬂ%?@?ﬁcgln%g{ﬁ] gdlgé% icT at gg%ewﬂé‘%t %%e
- aronmas.to aenbumbsﬁﬁcnenhtolreduqe;generhtmﬂ afax scavenge sueth foae reahcals.hl bi t ._'_
degradation of thiols, thus retaining the desirable flavor: or
sensor ychar act efreferred subilizing agents desSQonsiilfite afa @moagféthamtams a
stabilized aroma-providing conponent can. be provided in _a nunber of "
di fferent. pbuaa@mmaet Yuarpmosidy The stabdigingiagest mayqemanser%tea}e@fer red
. fornms are - PRUOSL t en

it, is rec s d&tgedﬁfégésagtgn%urrpt%'b%}%,s ésﬂs?’gag J|ﬂtd|g[(1)trlﬂa{dﬁ{algﬂggﬁauent l
Iiquid. =~ with the stablhzmg agent to reduce or prevent ox1dat10n of compounds that prov1de the

-1

desnable ﬂavor or sensory charactensucs of the aroma. _ _ B
Sultable aroma-prov1d1ng components for stabxhzatlon accordmg to the mventlon |
»- mclude chocolate aroma tea aroma, react10n ﬂavor (suchn asa Marllard reactlon ﬂavor)
) and most preferably coffee aroma For these the stab111zmg agent is added m an amount
‘ o sufﬁcrent to react w1th some or. a]l of the carbonyl groups prescnt in compounds assoc1ated
| w1th those aromas to reduce or mh1b1t pyrrole loss or to reduce or mh1b1t degradatlon of _ |
. thlols thus retammg the desxrable ﬂavor or sensory charactenstrcs durmg at least s1x o
| months of storage. :
~ The stablhzed aroma-prov1d1ng component can be prov1ded ina number of dlfferent
-~ forms, mcludmg asa 8as, sohd or 11qu1d The preferred forms are as a hqutd ora powder
A that i is stored. unt11 a later ttme when iti is reconstltuted for consumptlon, e g by the addltton
. _ofadlluenthqmd ' _ _ . S
~ The stablhzmg aroma-provrdmg component can be prepared by a number of »
: d1fferent processes. The stablhzmg agent canbe incorporated into a matenal that is added ‘
to the aroma-prov1dmg component durmg storage F or example the stablhzmg agent can R g

 also be combmed it with another addltrve suchas a sohd or hquld camer, before bemg
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- capabl e of pro

- thereof. ADEEAHIDIX S(

The stabilizing aroma-providing conponent can be prepared by a nunber of
different processes. The stabilizing agent can be incorporatﬁz 'Sgrozg%
material that is added to the aroma-providi ng conponent durl g orage.

_For exanphfp odidt@2t abi | i zi ng agent can al so be conbi ned i tpowkbo288886her '
additive, such as a solid or liquid caarier, before being SUBSTI TUTE SHEET
(RULE 26) 1 2 SEP 2005 WO 02/ 076239 PCT/ EP02/ 02866 associated with the

aroma provi ding conponent. Preferred carriers include solvents, oils, v
emul si ons, afsoedatediwith thg ansma-pravidiag ydmapbeent. Prefdresdearriens imslodesolvkaty, sils, The

stabilized arpna- providi ng conponent .can al.so be for.ped p ing the
ar oma- pr ov *E% ’Eoﬁi)v(?i'?@ﬁtagg’? #%y e B(?gelﬂ% RbAHRX W?'Eﬁ'ﬁr&%ﬁ&@a aroma- .
mat erial t i GiRP temPSnedR dad 55688 eSrnie jv?aé’stﬂllél I2R&n ?9@\5 il arom
conponent, gc?vngiﬁg st géblill | Zi nggagent c‘aﬁ)’ i-rrpli/ﬂ%e ad%l d tgm?%& Pgﬁg :
provi di ng tuopgneperodsimiemprarey fibn or pagpermat¢rnl St containa apd e¢leases the stabilizing

enbodi ment, the stabilized aroma-providing. conponent .is. stored, separat el .
froma fooa,gexgé’i‘/tgﬁeg‘g?mﬁff}?—pﬂ}% ﬁrgtgﬁ ﬁ&hﬁ@g}g&%&%%{lm@lﬁm@%p @Emma“ -
‘prepar at i oRrd\Rding @HBPSRInt QAriRE prockRBE St stdifyer age product that exhibits. ‘
t he desirable flavor  or sensory characteristics of the aronma. The food or

bever age producin Bgrqfﬁm@mmgin}ept,élm@ﬂﬁlﬁﬂ awn@-pm\nqmgmmou@tﬁp@ﬁewds .
Sol 1 ot apnetply fiots a R0 pRPRARE fhod-forti rceVatrbdrtninB oRAla A bl 021 P of

the aronma fpedparation T6r BEIEPHEH 0fd fdodaFbebirigd MOURS thitlckRibits Iy &RalIE flaber

~powder.. This'is acconpljshed by providing the solid nmaterial as a powder. -
by spr ay- doybm§onrcharasteristien of the arompe The fgod er bavstageprodyct 1y preforabbsCRI PTI ON

~ OF THE | NVENTI | ' Lerm."a ) i djng: " mans e
& compound PrpA S oA B Rk S B b Yol IS LEGTE PRI Bkl B
bever age- f pisduoptowbitgin aeolid niaveriad it fetaihs thelinifiabilavei of eensopncharguteristic ofhe
- aroma providing component may he .isol ated, . copncentrated, or separated from
ot her f,ood%mmé?%%mﬁw%@?eﬂﬁ%mgn%la%n&%or@séagﬂa&ﬁoyvdagd Hdded -
back after st e 1.4 Zie; ' - ' ' Wl BPH i-Simbhen
b MEnglol by Bloviihg B2 SR matdhd aBk DR OB Y YAy g UERER diink e
product- i s tipr kkgpad produdtypi cal | y, aronma- provi di ng conponents. of the
~invention include an aroma such as coffee aronm, chocolate aroma, cocoa,
~malt, tea aroma, or Millard reaction products thereof, or any conbination
/ 3 AR DESCRIRFTON OF EHEINMENKEQNs t he retention of a '
purehase. by consuner A sl b, 8 Gl matinn Gt oeesheph d g & coppoRd.
| east’ 1-3 mpoiRe co;hydﬂeﬁatﬂayisadddb&aﬁéth&'f&ommra@acfoﬁﬁiﬂg%mpﬁemeo foeda

final pfoduct' for ébnsumptiqn. ‘The aroma pr'oviding‘compon'ent may be isolated,

j=4

Bl

' co:icentr’&f_ed, or_ separated from other food or b'eve:agé forming chponenté priorto
treauheng and is added back after the stabilizing treatment. 'The aroma prdvicﬁng i ’

“component is then capable of prov_idjng a more desirable aroma when a food or beverage -
broduct is prepared. Typically,'aroﬁla _ptoViding components of the invention includean
arbjnzi such as coffes aroma, chocolate aronia, cocoa, malt, tea aroma, or Maillard reaction
prodﬁgfs thereof, or any combination thereof. | | | S
- As used he_rein; the term "storage" means the retention of a compdnent or product in .
final form afier preparation of same until pui'chasé by COns'umers.r Geﬁerally; storage times
are 'c'm‘ the order of at least 1-3 ‘months, typically é.t least six months and és Idng ‘as oné year.
“ ‘As used herein the term “significant portion” is defined as an amount of adesirable .
aroma, flavor or ‘othé'r organoleptic charadfcristig: that can be sensed or pefc_eiired by one '
'Who'conélnnes a food or beverage product to which an éroma—providj:pg ingredient_ '

o écddrding to the invention has been added or incorporated. o
IR SUBSTITUTE SHEET (RULE 26)



As used herein the term"significant portion" is defined as anhﬁﬁtﬁﬁs of a
desirable aroma, flavor or other organol eptic characteri stid 1 arn be
sensed or perceived by one who consunes a food or beverage product to
‘whi ch an ay@wsefrswi di ng i ngredi ent according to the inventp@aneEasdsgen
. added or incorporated. SUBSTITUTE SHEET (RULE 26) 1 2 SEP 2005 WO
-02/ 076239 PCT/ EP02/02866 As, used herein, "coffee aroma" is defined to be
the volatile flavor and aroma conpounds that are present in coffee
product's such adsnsadhereni Fexdfeorarand’T Beefined diesthe Volatsle flavbeariduremhi on
provides a-nethod to stabilize coffee aroma by contagt with_one or npre of
the stabi | POTRRPEGRAt reRIERen] Hicke & PErcti gk by waﬁéﬁﬁ‘ééomof&wgﬁﬁts- Thus,
degradati o, %'érgﬁﬁ 16 mEMbh &P stabiB0R 3By coESSvith S dd Al
‘agents can gl s‘(l) e Lﬁ?ﬁllazedmto dgcf%y'lor_ ‘é@‘\rfﬁ%{’ R hgcrl@?ease g%ét’_fh%bl{aé%grra-
after the tewstabalizing sggitegacrbbditerein so as tipteduce orAlrévenhdepeadetibe of oss ofithieher
~alone or together result in_fhe tcepti-on, .by the consuper, .of a npre
desi rabl e SHLFIEGE ovE: fme. ThESsHRAHs oS b4 50re dBza ol el or copiet o
~aroma and- {iguebf ﬂiéed‘roﬁ_lg;ﬁﬂéﬁhébé‘verigerfﬁ pi'éiﬁfedtt&ec&@ﬁﬁﬁf)ﬁ&ﬁ AR tlRRé _gg'egtg)nsurrgd f
~rather than just upon initial preparation of the beverage. As used herein,
‘t he t er m " wbsthenaloge pf togethetneswlbinsthe perchpticas by thesconswnery ef @motexddsireblel avor ;
aroma, or pther organoleptic.pr.operties. .of a food or be age pr.oduct. t hat
s Ve ni BedRtes ¥ SRe PO i REREE phos e Bre roRB ardimm il el B o R i it
~herei n, -t hfmeah#n the BeRpigedDbéing evmaried Fatheethar juspupdidinitial picphaticwoP@ENds -
in-of a aroma-providing conponent that pronote the degradation of the
ﬂ usef ul .vo!_ h_?‘__fqr%g?fconpounds that _corntri'_b,-ute to d_esi rabl e ’fl‘avpr ‘or sensory.
_gar‘act eristics AdQued ﬂ&eﬁffh%%rﬁ: "(fégirﬁgle ?&a§%€q@!sleﬁ%¥f&m?§%ﬁsﬁ%"t £t o the
‘@roma- provi ding-conponent°results 1n a StabiliZzed -aronma-provi di ng conmponent
“that has nflabe| awina dy athtrgganolépticyiropdrtied of a fdet ot bevecdge prodgeothatlis t hat are
- normal ly present wth t_h%yarona rovi di-glg conponent react - conplex, or are
~scavenged Bgiptsentof;freshlypy produgt £or consiBlitiYs t hat can detract from
‘the desirabl e flavacd BireRCRRYnn GHRIARINN bbb dindd! Sl iCaklvoliild QtbARdyCt s
~or conpl exes w t‘%&%he srtéabi I'izi'ng agent .. F‘_lﬁﬁn%I ly, 'deéi rablvg-cong%lg%ﬂ% are
“of t en r el e@selth fpnerprovidingoompoesent|that paoaibtei tomdegradation of thy wsefiuhwelatileg ,
- undesi rabl e conpounds, the jncreased amounts of desirable conpounds = -
enhances  FROBRER A sop Ul g SETERHIF ARG P rermy TR ERRIR Y o bever age
from whi ch the gheaBscREEERbES stabBiRRIgAHgkNt with 81 Grofel frovEigddomponsiaeaidsSnar
~.carbonyl groups_contained in conpounds such. as al dehydes or_ketones. The

stabi | 1 zi ng stahilived peama-Browiding eavarmmentihpbhasnugbsupbadvantegesm Eigtiotalb whi-ch
' d? not . reagl Wit E&ﬁp&frﬂ? that are normally present with the aroma-providing qomponent react

complex; or are scavenged by the stabilizing agent. Also, Qompounds that can detract from

the'deSirabIer ﬂaVof or seﬁsory characteristics éls_o react or form adducts or complexes with -
' ( _— the stabilizing ag‘eﬁt. Finally, désirablejéompou;ids are often released by such reactions. In o
| éddi_tion to removihg or maskmg ﬁﬁdésirablc ¢ompounds, .the i_ncreaséd aiﬁounfs of | . |
. "deSiri'»abl'e compounds_enhances_the ﬁerceived 'fre_.shness_ and desirability of the food or
beverage ﬁom which the arbm_a'emanates. Generally, these detﬁxheﬁhl.componenté aré_ _
N carbOny_l groups contéined:in cvomp’ounvds. 'suchias aldéhjrdes or ketones. The 'stabilizing '
o agent reacts w1th these carbonyl groups to form adducts which do not react with the other
| aroma-providing components to decrease the Qveréll flavor characteristics. The proportion
‘olf addli_ctéd ca_rbdnyls ranges from 10% to 100% of total carbonyls, and the pyrroles and
el v' ni.efhéne'thiol' are _retainéd'at more than 'about:30%,o_f 'théir initial conce_ntratioﬁs during 6
. mqﬁths to one year storage of the aromé at ambient temperatu:e. The preferfed stabilizing
agents éls’o_ act a_s.'or' include anti‘-c')xidar'.lt"s' or OXygen./ﬁeev radical scavengers to prevenf 5 |
.de_':tei'ioration of the flavor chai'acteﬁ‘sﬁcs of the céffee aroma due to oxidation from .0xygeri, o :
N : ‘SUBSTITUTE SHEET (RULE 26) ' ’



aroma- provi di ng conponents to decrease the overall flavor charicstf E‘ﬁd CS.
The proportion of adducted carbonyls ranges from10%to 100% &f
carbonyls, and the pyrroles and nethane thiol are retained at. more than
about 30%V@02/7623% initial concentrations during 6 - nont hsl’(t'ldEmén%ﬁéar
storage of the aroma at anbient tenper8ture. The preferred stabilizing
agents al so act as or include anti-oxidants or oxygen/free radl cal

scavengers.to preyent _deterjoration o l.avo charact tlcs v

coff e ar offS 5%&4%%&%%%%@&%@%&%@ sieserf qftut@ tﬁaﬂﬁg

SEP 2005 e
conpounds. TI%?{E @? Pg}ég%g%tgélgggdggraeftésfgl g%t‘g‘giéfgﬁsrﬂlﬁt’%ﬁ’“gﬁd Lo v

pr plm(;t( Iedgﬁlaetivstyo fAll Imgeﬂ:uar,tthay erasprheetiah qualjiy eg ﬁl:\urresehlmg pﬂoduietln ::b)lgﬂ;im;nﬁly more e
an

Resurt ng resRiibiy fi s wopGkmeahsma SRS brad R e oVt tme.

woody/ gr een/ gr oSy {HRR6E ? Moﬁh%’cdﬂyeear&hitth@ ar‘o‘x‘r?ar-pr’ot/imng co\ﬁlﬁbdn%nf he
nost preferred aroma i s coffee arom, the arona-providing conponent: ‘.

this i nventhlemvmtld)mtsen@ededt@h@@@ngleméeﬁmtlordef tytpcmf wbmas,linglydiog thﬁse :
aromas, including those o enul. si-on
S s bR g S, pRRSAS this, R S rop@ Whigh Y bR AL ™
‘can be nmadgndfhedikes spetmc%enaeﬁealeéﬁimeof élﬁféolﬁ@@i%ocﬂ@hﬁoma, tdiﬁrd»m%rrﬂalt |
reaction flavor, or other aromas that are derived fromor recovere after .

roasting oMailaé lreanyloufﬂaaor, awother aomas that avsdierived fiom onteeovereshastay mraatmg Pre’

~ principles.; o the strat or ‘the. preferred -
enbodi rrentg e co g{ %ﬁgngdﬁgg/a{ %‘gdéthe nost preferred

ar onma- pr ovi di ng The ppi@epiés of s fn@ﬁntlomreﬁléfﬂowillumtédffbfth@ﬁréfaﬂéd emuocagmts for ’
various foods or beverages_and part.i cul arIy in_ soluble coffee, -coffee. - 7
concent r at Wheirpotiegdyorna ltrtlscﬂa%eéar theamest pesferged anomaprRyiding qowworlpatyd?offee

taste, andﬁl%aameﬁ&g v Og% éift!fo?w}aﬁ%p?foohg'Slsﬁex%‘?aa’ﬁ%g%ﬂfﬁam&ﬁﬁf?gi”e a -

_-nurmber of known net Inin ee arona can
utilized i solubieseofﬁee,emffeemondeppateazhdmmdbrcbddmmwifebebevbmgeatoeenhamcd thmﬂfaedr

to, standard | ns coffe oceSS| n.whi ch stripping, gas flushing,
or ot her fE&Déaf%@aB?@r&S%‘E %%ﬁfa beYLRSFer the aromm, the .

~col lection Of 9%@1‘% iré@'ﬂutﬂb%rGfltdWﬂlﬁemBEﬁor%tmﬁRQKbﬁ%ar%a,%% canbe
processing steps, or .the extraction of the aroma fFom any “of the. processing

li quids. - milizeddnithis mw&nnqﬁ‘eplcam@thd@ inplyde,dné avearot limitedde, stasdard instant
liquid/liq

i 911 1t bR R o g i b AR e Rl %cﬁ%%teng'

i C]UI dto eld fﬁcﬂvéﬂ’cﬂe afonis the collectlon of gases from the grinding, heatmg, coo]ﬂng, ot other '

processing steps or the extractlon of the aroma from any of the processmg hqmds
: Extracnon techmques mclude but are not 11m1ted to hqmd/hquld extractlon, COz ' o
. extractlon, o11 extractlon, stnppmg, d1st111at10n fracttonatlon, ﬂashmg, or gas ﬂushmg of :ﬁ ’ "
the processmg 11qu1d to obtam the aroma. » _ o _ "
As noted above, there are a number of dlfferent stablhzmg agents that can be used in _5 '
. th1s mvent1on These agents can be used alone or in combmatlon Also a smgle agent can B
o be apphed to the aroma—provrdmg component at dlfferent or mu1t1p1e tlmes These agents '
‘ generally include any compounds that mclude one or more atoms ﬂ1at have at least one set
- of unpalred electrons. Typical atoms that have thls property are sulfur or mtrogen although
. others can be used if desired. The propertles of those atoms are commonly deﬁned and
. known. Preferred stabilizing agents mclude sulfur dioxide (SOz), sulfites, and. compounds
that generate or contam tthlS ammes or ammo acids. Speclﬁcally preferred compounds
: include any FDA generally regarded as safe (GRAS) sulﬁtmg agent such as SOz, sodmm |

and potass1um sulﬁtes sodlum and potassrum metab1sulﬁtes, or sodlum or potassmm -'l_. : '-_ .
' SUBSTITUTE SHEET (RULE 26) ' s



: CyStEI ne are a goo

As noted, above, there are a nunber. of different stabilizing agents that
can be used in this invention. These agents can be used al qng grp 2005 '
conmbi nation. Also, a . single agent can be applied to the aroma-providing
‘conponent vab oglofeh®r ent or nultiple tinmes. These agents. . gawavesokgdéacl ude

any conpounds that i nel ude one. -or nore atons that have at | east one set

-of unpaired el ectrons. Typical atonms that have this property are sulfur or
ni trogen although others can be used if desired. The propertles of: 't hose

atoms are bmiﬂim ySldﬁIrlcnlefdmmammc’camds mbﬁecy%&insﬂlamdw&tﬁmg aa@ﬂm:ssaltstcl ude
sul fur di oxi,de and comoun enerate.qQr,contain
Thi ol s, “anspitet 5 tone i phities SR i fRE R A Rl B GHORLRRR G ue
,any FDA gen@staliby {HaP Ot A Gr @Endr N QuIiEEAR)hisl hichiab§eRBOHH yeastilradts, calso
*sodi um - and potassium.sul fites, sodium and potassi um netabisulfites, or -

sodi um or b@tua@ﬁbl um SUBSTI TUTE SHEET (RULE 26) .1 2 SEP-2005 WO 02/ 076239 .

E%E?gtz 02000 Noylobhifsmepth iR ShRRteRTINRA) SR sdlhRiv gy o' e
prot ei ns, ahdoayRo asdGNIGE Galiiics, and&‘cysﬂeﬁtegi'dki 8603 pkiexidatitaadiffogadibalt

~contain or generate sulfites or thiols such as yeasts or yeast extracts,
can al so becaxsagers\Ehaealphreastwith dinlfides tn ganertesfior djals.oPweh thiclean also’

rever si bl y and. astugsarﬁsaég Bl ot G R0 10 Caﬁ@tténemar'ctfftaﬁee@m% .

nt's- and tree-ra scavengers
- react w t hpdtes lshéh rhaeoctdy processay or froaaddyhiotdsand eGerr ftalehirekedizaimotdsaf stored

-~ inmpart ‘desirapl e roast off € notes to the agroma or can be u v
cof fee negé’f‘?‘g‘é" r%‘leetg & AT thﬁdd’%té‘scg e%dh%g%’wnﬁgﬁégfsé’ﬁgaeven
al.e or ?) %%&h‘é&ﬁ&d% isiph&d APﬂ:?&ik‘ﬁio%rde%sﬁr&ol& P&‘a%%r BRAPISR W e

ti'oxi-dant“activities, the degradation:of thiols and -pyrroles are. reducedg>
or i nhi bi temthQM@hgnpfﬂnoldmﬂleMnameaeﬂmdsty nutty note. to the i

- aroma, the retention,of th| aro beneflc
Ot obe b8l o3 e RGP SR A 5t e PR Tt e
flavoring . ¢RIBERACEImStheh R thafthe COMPONIIs bfostit S 8 hrmloGn oY a npfo S?(mﬂ@i
1 ppm to 50, 000 tg pmin.the flavoring conponent. ‘A nost preferred ent.

sodi um sul Ppiein thelpermgirgmnenenthA o peaferred agsnt is Sodivam sulfito ﬂ)engn mng on' .

component , chd cdioBifin 3 uR A5 ShuABRL PRYSAPI Bualordile BPBMGED

grans of .arona e 1's IsofPa rans 0 ’
bet ween ab@pin wh&DSA grafBOF appna distilatd @ igolated fmin ma)gmﬂlcﬁ‘tR&Gabﬂee or

duced f d & f f §
B oo T ngemssopd 40815 Bo0E3H stias S amseef g et @mﬁ%r@ueu%e%'a@s"
measur ed i rAhi éfr%hst)andgr’oﬁﬁ ("I@&d"ﬁ‘@off@e“gﬂle%no @ﬁ%ﬁrhﬁn& ageﬁth ﬁgvdr and is..

pr ef er abl y "about
' compounds (based on pure organic compounds measured 1n this art) may be in the range of -

: about 0.1:1 to 32 1 and is preferably about 2:1to 20 1.

. ( | S : The aroma concentratlon and its constltuents are determmed by a convenhonal
| analytrcal method Genelally, a headspace volatﬂe proﬁle was completed usmg a CDS
6000 purge and trap devrce an Archon purge and trap auto-sampler devme, and a HP 6890 v |
E GC/HP 5973 MS The purge and trap procedure involves bubblmg an mert gas (hehum)
h through a dlstlllate sample at amb1ent temperature allowmg the volatlle components to be
eﬁclently transferred from the a aqueous phase to. the vapor phase The vapor is swept '
R through a Tenax column (CDS analytlcal part no. 30E35063), where the volatﬂe '
components are trapped The trapped components are rapidly heated and back—ﬂushed w1th
" helium to desorb the volatile analytes onto a cryo gemc focusmg module The cryogemc B
» _jbfocusmg module is rapldly heated to desorb the volatile analytes onto a gas T

: chromatographlc The gas chromatographrc column is heated to elute the components, B .
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. life of the fresh

The aroma concentration and its constituents are determ ned by a
conventional analytical nethod. Cenerally, a headspace vol1a2|$EP Qﬂﬁﬁl | e
was conpl eted using a CDS 6000 purge and trap device, an Archon gurge and
trap aut WOEHEEE® device, and a HP 6890 GC/ HP 5973 V5. THETHERIGE28Ad trap
procedure invol ves bubbling an inert ﬁas (helium through a distillate
sanpl e at anbient tenperature all owing the volatile conponents to be .
effici entI rangferr ueous, phase t.0..the vapor phase.

vapor i s Wshars ?tsﬁa§“a5f3%§5@ow3WPees§m§ﬁa| 3 dntpna o onls R oweapnd)
Wher et he; iR biphi¢alcAOSMAGRN t& trapped. The trapped conponents are

rapi-dly heat'ed and backflush with. heliumto desorb the volatile .
~anal ytes onto ih@ﬂéd;gempf:thﬁ@tabéizng agstihas beh foundyto gxtend the shelfdifagf noffed e

i s rapidly -heated,to,de orbthe e. an _

i omat ol o fh 1 B Aptyiadse shteecrof B e Ao BirdBotoaptaina fnger
Cormonentﬁhrch%JEe%EﬁhrEeroﬁﬂéﬁii BM ciftlee In Farils cHBObNer A WA 489 i
- -PCT/ EP02/ 02866 -8 which .are det ected with a:HP 5973 nass spectrometer. The

_ aronm corwpccnsasutaé aﬁ@aﬁt@aaqjof tbemtsmﬂ eVithout being erunddyrthear Webeéleverdtﬂlat .

- addition of e f e ife
of coff ees‘eV #p@%iﬁ%ﬁé&é o E%(h &g?‘}%ﬁg t&?#‘@? a%cﬁrjr Egrdfd%&lage(ﬁ?e Jc)itttall'
_peri ods ofreshi fidvor witl eﬁemna @ntﬁmmwn ofthésetinéchaniemb beatHNf sphultanesksly tddr ewed
coffee in various coffee beverages that are reconstituted after storage of
the arorraaChWVtel’tB‘%ltmE@V?FQ%und by theory, it is believed that several
nmechani sns are occu o ed storage
f R e S i S

occurring si rrubdmpmmdslsyc]:tas akdchiydescortketories s foraraddnets wihiich dé adtirkacti ng agent
reacts with carbon ou contained in oun suc s al dehydes or
ket ones to- forﬁ’i“gd%‘h@g& Qﬁ%ﬁf%aﬁ%p?%ﬂoaga%?%e&%o ﬂ%ﬁa\‘fﬁffee ar oma
conpounds to dggheassiiche overall flavor characteristics; the stabilizi ng-
-agent cl eavages disulfide bonds to promote |evels of desirable free
“thiol's; or the stabtheistbiligisgegent clsavagas disnlflepgeds toquomotielevels ofr event -
v_deterl oratlon 8681%9%1{_%% characten stics of the coffee aroma due to

the stabﬂlzmc agent acts as an oxygen scavenger to prevent |
detenoratlon of the flavor charactenstlcs of the coffee aroma due to
| oxidation; or o
the stabilizing agent acts as ah'anti_-oxidant to prevent free radicals
and other oxidizing compounds from deteriorating the flavor characteristics
_' _of the aroma due to oxidation; or | , - | -
’ these endogenous antioxidant act1v1t1es preserve thiol and pyrrole 7 ’
degradatlon over time; or L S o ' .'
- the stabilizing agent reduces or controls undesnable browmng
_ _polymenzatlon, or condensatlon reactions; or.
The stablhzmg agent binds carbonyls durmg storage at least some or
all of whlch are released upon reconstltutron into beverage '
- In add1t10n the presence of aldehydes, such as acetaldehyde, causes the ﬂavors to
degrade The stablhzmg agent reacts with the aldehyde to form aldehyde denvatlves thatdo |
‘not negatlvely impact the stablhty of the coffee aroma-prowdmg component For this -
' reason C—nucleophﬂes, such as 1,3- drcarbonyl compounds and various thiazolium salts are

particularly useful stabilizing agents. For example, thiamin (Vitamin B1) i is known to react .

SUBSTITUTE SHEET (RULE 26)



oxi dation; or the stabilizing agent acts as an anti - oxi dant 't 9286 free
.radi cal's and ot her.oxidi zi ng conpounds from deteriorating th or
characteristics of the arona due to oxidation; or these endogenous ' :

. “anti oxi da t|es preserve thiol and pyrrol e degrada N i me,

or the stg’%?ﬁl}‘;%% agent reduces or coptrol s undesirabl e blﬂomﬂﬂ%h&

-pol yneri zation, or condensation reactions; or. The stabilizing agent bi nds
carbonyls during storage at |east sone or = all of which are released upon -
reconsti t uti@n1ddya nersﬁﬁ de AdifhivddThat dBS0PEEERAGASIY A MRLAEINGIRS: Such
~as acet al dehyde, ga?lses iavors to Elegraglg The stagarﬁm n‘g agent © .
reacts wt hrdnt@rawdmg@mpqneﬁbrm al dehyde derivatives that do - not

| negativel y i npact. t he sta ility of the co L ma- pr ov, d| on_e'nt F,‘Orbg
.this reason, Cﬁhfﬂﬂ‘@%‘?‘ﬁ 3 gn- %ﬂoagortstg ‘E‘Fﬁda?‘lfg?ﬁﬁrg n%‘ﬁ ' various |
thiazol i U”hﬁﬁlahethﬁﬂ%ndg%’oleft%ﬁﬁll Y déiadeldr dithAfH to ARt E‘l’é V! e,
‘thiamn (Vitam n: Bl) knownh t o .react SUBSTI TUTE SHEET (RULE-26) 1 2 SEP .
«2005 WO ozﬂamaee O@We@mcmwemmewomamum stayed ot 1ooul igaipyrdare. ‘Evenif

‘ 'derlvatlve t..do.n | fect. the. coffe [ QV ng
Component e BlE I RS flsrtdaP BBt ot SHhialoB B skl B RPRa IR,

anount s of corﬁ?éﬂbhﬂ%é'seﬁiblam& Y buibtaatialkPddprdded Ué@ﬁfséd@e Qﬁbxﬂkéﬂr@aﬁ&dt@the .

‘al nost undet ect abl e 1 evel's over the course of several, nonths‘when. the -

conponent s ol fopdmarbnend isgiceeipkihereiis so Evié less pf ittip availalsitp fnfermct ‘Slthdded 3
to the f
onponont | HeBRRE R coR AR s R Pl S ATl it

~ stabilizer cmspmbdfscbﬂthe iﬂWnthﬂlﬁde&hﬁmotdnzﬁﬂiy xsrginﬁcaetly redagsdadegehdntion pmﬁldn
_ ﬁ that |ess of i.s available to interact with: - the aroma-pyoviding

jonent . cmpesatq therconyeptionakeompongpts staameth@ss&apbmw lgvplgromamat
,'_CormonentSnﬂlreghﬁlsb@”%bangatevaﬁsﬁa%tﬂ 7o ol en%t%géutt&& h eﬁ@(ﬂﬁgne‘ﬂ

degradati on pr e conpare € conv ent's.:
~‘thiol and peastrémentheyvel s remain at nore than .30% of the initial |evels

ft t t -t f,. at o
“ronths. . A shel P @@”Etiéaggttttﬁtrﬁrétea&%etﬁrﬁer' O huttauskedtbiges
sul fite asagers hapitowa et 2 & aﬁtaa'inoiﬁl%lfbaﬁltﬁfylsa(aﬁl iids 4@ NetonB8) Wdre Bbund -

- carbonyl s (al dehydes .and ketones).were bound "with the sulfite:fo become

non-vol at i Mathhelsulfitestodisseme nop-yniatifranddhessabsent fm te- kesdspaceefa ccmtaaer
contai ned gof E&ﬁaﬁ&? E‘@fféjé Siblda! (ﬁstﬂlateAl &t‘é’o aaS.lgsd.tﬁ@dnft t&c‘l&lse of ﬁ{eﬁ%ﬁ&tﬁ%ﬁ was '

. met hanethl 0 -
: detected afcer sulﬁte addltron Aﬂer one—year amb1ent temperature storage two of the most

- react1ve groups of coffee aroma compounds, pyrrole and throls were preserved to a level of S
more than 80% _ T "
‘ = To 1llustrate the effect of a stablllzmg agent on coffee aroma 1 g of sodlum sulﬁte )
' ‘ S was added to 1000 g of coft‘ee aroma d1st1]1ate, the mgredlents were mrxed and then placed |
' into a sealed bottle The amounts of vanous compounds in ‘the head space of the bottle was _‘ :
_deternnned before add1t10n of the sulﬂte and agam aﬁer two days The results show that .
- upon treatment the m1t1a1 amount of aldehyde and dlketone compounds decreased by about - i
| 0% each while the amount of thiol compounds mcreased and the amount of pyrrole
compounds remamed the same over that period. As the throls prov1de a des1rable roasty
" note to the aroma, the presence of a greater amount of these compounds 1mparted a more ’
roasty note to the aroma The mamtenance of the pyrroles also provrded a nutty note to the
v :‘- .' ) aroma. Fmally, undes:rable ﬂavors were reduced due to the lower amounts of aldehydes e
SR ‘_'anddlketones o | | . R T
Also, a companson of these compounds after 6 months storage of the stab1hzed

. aroma-prov1dmg component was found to be as shown in Table L
| , 'SUBSTITUTE SHEET (RULE 26) -
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75 SERa20s

To

i Il ust ramo e2g96230f ect of a stabilizing agent on cof f ee .ar GH/ER02/§286p sodi um
the ingredients

sulfite was added to 1000 g of coffed@ aroma distillate,
‘were mxed and then pl aced
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of the sulfite and again after two days.
“treatnent. the iral
40%@2%&
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anount of pyrrole
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The results.

R Aondl CRIHERRG

. The ampunts of various
determ ned before addition .
show t hat

HCSREO RS0 Qﬂm@g decr eased

conmpoun S I ncreased.

upon

and the

remai ned the same over that period. As the

Table I shows the long term storage effect of the preferred sodlum sulﬁte stablhzer :

on coffee dlstlllate by comparing data taken at 2 months and 12 months aﬁer storage

- Table i Headspace Aroma Concentrations in Coffee Aroma Distillate

Controf .

Storage _ ‘ Frozen -Sulfite
» time (months) (stored at 200) (stored at -40C) (stored at 20C)
- |Pyrrole 2 - 0.05" 044 - 040
R 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
S : 12 0.96 0.99 0.34
Methanethiol 2 0.47 149 193 -
12 0.15. 1.28 1.90

ppb methylbutyrate equlvalent per O. 5 g roast and ground coffee for methaneth101

| Note Units are ppm methylbutyrate equivalent per 1g roast and ground coffee except 1n |

- The results show that the frozen aroma lost only half as much pyrrole as d1d the |

control' b‘ut the stabilized aionia maintained 'p'yr'role leveIs Finally, the frozen aroma lost

only 15% in methanethlol compared to aloss of about 67% for- the control, while the

stabﬂlze aroma showed no’ change

Thus the stabilized aroma-prowdmg components of the mventlon are charactenzed

as havmg the followmg contents of volatile compounds

SUBSTITUTE SHEET (RULE 26)

thiols provide a desi ‘réhlae roasty note to thp%mm __the &qupﬁrp of a
r r gnount . of nds “P p4en .
A TR - TR ) ¢ G IR S T Tl
arona. . bnal | y, u desirable fl avor [L Lere rpdur‘rgr!_ due t thpo gxfmnr Jnmount's
of al dehj {é"‘"e and Ui SO r'opnrrlna i son 98 t hede con®B fter 6 °
nont'hs stlarage of the st8hilizbd arB88. proyi di n(qg'(‘nrmanigmt SQLnu to be
as shown Tabl ell:  DpsTiTUTE SPRET (RULE 28941 2 gEp 20883 WD 0P/ 076239
10 PCT/ EI%@F [able 2 - HebhdspaPd9Aromy Con®&Btratilons id/¥offed Arone
“Distillatle_Stor aqe Contr®l Frokzen SBBBite tfi me GAdnt hs)|(storef4at
. 200) (storled at -40() (stdPed atl 20C) 988. 630.1630. @83Pyrr ol e. 200480, 530. 65
-60. 000. 34Bkstoness 945 943233 Al Hehyd8826. 404, 653.982 65. 335. 198484 I
- 00. 830. 830. 46 Di ket ones2®. 940. B20. 49.80 0.81 . 046 ' :
- |Methanethiol 0 173 173 1.81 ’
R 6 0.00 1.35 1.93 o
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-200) (stor
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eqU|vaIen
equi val en
- show t hat
.control,
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still ate by conparing data taken at 2 nonths and 12P20$élﬁlsmﬁ€ter
- Headspace Aroma Concentrations in Cof

3"5‘?22 72@3 Control. Frozen Sulfllte time (nont hs)(gkg‘&ﬂ@g%

ed at -40C)(stored at 20C) Pyrrol e20. 050. 440. 40 120. 000. 210.39 =

27.497.921.58 127.07.41. 19 Di ketones20. 931. 080. 44 -120. 960. 990. 34

7 191 L te
ItPIb)g gésrsoastgghlgl gro§# P?J% gl“%}(geg%tal BP‘?\%@%@W’%@#@%%{? ©
t moaths@nd agleastéﬁttoéﬁdégfongmmmtmdaﬁerlmmmmge;ml The results
f t I hal f - | did t
o o LR PO ST AR L AP AP PO reain g e
O%ﬁaetmoaat witherk aammermnbptnagmeassdfaaeﬁl easstagéaeput 67%

ontr he. stabilize aroma s

estabiliz edAaiehurdeqmd\lqemnng rcomyed on beurst byt atdedshatmnt 30% andactoas autchras ﬁéd

as having-
(RULE - 26)
essenti al
after 3
st or age,
‘1 nmonth;
of or|g|n

R AT Ao S RRRRTe B 11 oo
es:, '
ly al | msedadionesifitdst Gtherlc udds Blat Eidih oPRY8Hse @Qolsoalﬁﬁleg/‘bf ﬁhﬂoned -

nmonths and at |east 30 to. 50 %of original retai-ned after. year -

0&01dlh¢2§1 @ utdtzed,eés EIO@ h@'{ﬁjﬂ, qygteme andlg tathme are @eﬁdBt@ﬂuEM agfﬂtser o
OL R thlAle RO 4ROy og{n fier aoag tnfesv“fhtsm $had 4R btecaséao% =

a year

‘ added in the form of peptides or protems that contain them.

Also, various enzymes and preferably those that react w1th carbonyls may also be
used as stablllzmg agents For instance acetaldehyde may be enzymatlcally converted to
ethanol usmg an alcohol dehydrogenase, thereby reducmg or eliminating the reactive -

| aldehyde that can degrade the ﬂavormg components One way to perform th1s reactlon is to :
add an enzyme and its cofactor.  Another class of enzymes known as transketolase
'enzymes use tluamme pyrophosphate as cofactor and catalyzes the transfer of acttvated
aldehydes to an aldehyde receptor resultmg in ketose-sugars The aldehydes may be -
v’ partlally transformed into acyloins or bloc_ked _by the nucleophxhc attack of the th1azohum—

ring, dependmg on the reaction conditions.‘ The th1amm reaction proceeds as follows:

S»\Q v

- Thus, transketolases and pyruvate decarboxylases may also decrease the aldehyde

Base ~—N""SR i N—NTSR
J) ase' /.)—' L
I N <
Thlamme o B Thiamine (Carbanxonform) Hydroxyety th;amme

. concentrauon in the ﬂavormg components Instead of pure enzymes, extracts of yeast may
also be utlhzed and are preferable due to their low cost. Polymer supported systems may
also be used n place of the enzymes and their required cofactors, '

" The stabilizing agent may be assoc1ated with the aroma-providing ﬂavormg
component by any one ofa variety of methods. The aroma or aroma d1st111ate itself can
simply be contacted with the stab1hzmg agent at the amounts stated herein to form a'.
mixture w1th the stab111z1ng agent When sulﬁtes are used an appropnate dosage range

| would be that whlch provides about 1 ppm to 50 000 ppm of sulfite per unit weight of
' ' SUBSTWUTESHEET(RULEZB)



Al dehydes and ketones: renoved or bound by at |east about 30%and up to as
much as 50 to 90% fromthe original anount at all relevant 1rr? Qﬁ%’]t
time periods. Instead of sulfites, other conmpounds. that cont’aFn or rel ease
thiols, awmezomessani no acids can be utilized, As noted herGI/RP02(08d6ei ne
.and gl ut at hi one are useful. stabilizi nglaagents. although they are not as
effective for longer storage tinmes. These am no acids can be used added in
the formof peptides or proteins that contain them Al so,  various enzynes

and pr ef er #¥BMy or jieerea dissillate e Resferablyn theaptio af sadimmsylfits torema volaside as

stabilizing.age C ) y |
omver t oo RS i refert HOACRBEB 6N el Q%PSE%”%%&I%%%W
el i m nat i nggehtmsedethesé maonitsiedywiey busthe optimiagiracunts b Bd @udily dgermined by
.conponents.. One vay to .performthis reaction is to. add an enzyme and its

cof actor . uFAfERinaryskll & the gyt %@é‘ghm tesfingr ansket ol ase enzynes, use . |
t hi ami ne pyrophasphat:e.[as ) H vat ed
al- dehydes to anga deh veg trhgg{ea[ﬁ)] tor gr%;éﬂ nbge %én at%d;@hsgggée?to%e% daehydes
may be parpnoaidluyg wmpmient mdpowdem hnpnﬂoorras agas.bl ocked by the nucl eoph| lic

attack of the t zoI L um . pendi ng..on the reaction conditions. The |
thiamin reactio s@[ﬁ@d P’Ed%a'm%’ qup??eBh’é’éY%e retamglpn;avape;y .

- Thi ani ne Tmafﬂuaepiaaaa@' fh@fs bilized borhpb & & ek 'mfa

t ransket ol ases and .pyruvate ecar box&lpases may a ecr ease tﬁhe afediehyde
concent r at $eparately fitven fHecfoad pnoductdapdndmt svill Ilatsltlueasﬂded Amrefemed gtoeage

extracts. of. 0 be uti a r due t T ovv".' :
e b SRR mbRY RSP eyttt B s el B A, e Yo U

and their ggmesst &? bAfidPhetein By @efehatel tierbtd ) OFEBHse rgeyaree se&a isaisefh et
t he aronma- prOV| I'n | avoring- conponent by any one of".a variety of

" et hods. Wﬁe@m@eetorageh@ of stsbilized szorna-providing eompineptsyfrdse othen foast el wi t h
the stablli,‘%a3 tasa he anpunts stated herein to forma nmixture with
H% gc t. en sulfites are used, an appropri- ate dosage range

‘the stabiliZin ,
' woul d be that wrhe btabilioitigthsntatan ¢oniacPBeaicnProRin®esi; neatlinfaﬂyameeifaumt |

wei ght” of SUBSTI TUTE SHEET ( RULE, 26) 12 SEP 2005 V\D 02/ 076239.
PCT/ Epo 2] OvBEEy ofLmethods When the stablhzmg agent and aroma—prov1d1ng component are in the
same form, i.e., both are sohds hqulds or gases, simple mlxmg can be used w1th sufﬁclent
agltatlon or time prov1ded to enable the stab1hzmg agent to adduct or mact1vate the |
detnmental carbonyl contalmng compounds or to scavenge oxygen or other ﬁ'ee radlcals to
prevent ox1dat10n or other detenoratlon of the flavor charactenstrcs of the aroma. ‘
When the stablhzmg agent and aroma-prov1d1ng component are in dlfferent forms,
- they can be assoclated with each otherin a way that efﬁclently and effectlvely utlhzes the |
dlfferent forms For example, ifoneisa sohd or 11qu1d and the other isa gas, a treatment ’
: chamber can be prov1ded where the gas is bubbled through the hqmd or around the sohd to o
achleve the adductmg of carbonyl groups or the scavengmg of oxygen or other ﬂee radJcals
_ The stab111zed aroma—prowdmg component can then be recovered and, in the most preferred
arrangement separately stored from the food or beverage or food or beverage formmg :
component to whlch it is to be added when that component 1S to be prepared for
consumptlon When the Spec1ﬁo graV1t1es or other propertles are sufﬁclently d1st1nct
countercurrent ﬂow processmg can be used, followed by recovery of stab1hzed aroma-
~ providing component _ . : . :
Another desuable apphcatlon of d1fferent forms of the components can be ut1hzed L
- when the aroma-prov1dmg component isa hqmd or gas and the stab1hz1ng agent 1s a sohd S

’ The stabl.hzmg agent can be mcorporated onto a porous. support such asa membrane or
- SUBSTITUTE SHEET (RULE 26) '



aroma or aroma distillate. Preferably, the ratio of sodiumsulfite to aroma
-~ vol.atile conpounds is preferably fromabout 2:1 to 20:1. Dede CﬁERJZOMDn o
the specific stabilizing. agent used, these ampbunts can vary but-the o
*opt i Mum anRiygam7639 be readily determined by one of ordi napqmghoj/dzscm t he
art through routine testing. Alternatiyely, the stabl |'izing agent can be -
-associated with or added to the aroma providing corrponent as a powder,
liquid, or as a gas.-The treated or stabilized arona-providing corrponent
may be r et diltegchndthe amrna— dmg‘cdmpomnt tamdfeatimbied to p:tss adjaaentlto,mdund or

oy BhEE fhel RS 5B e bl e s Rt el " N
- food produ
-embodi ment sb&fen «%efot Bﬁrdétb(th@qm&sr?dbf&c&ﬁﬁﬂm @d%h@ardﬁ?ﬁ-ﬁfb%cﬁngg o "I‘ypitzhe

~ tontent of -which .is expressly incorporated herein by reference’ ‘thereto. O -
course, sepaatetials forruglandngbranss od filters ineludepapengr pehmeahlc plagticy cm‘ﬁmsfmto s

stabilized aroma- conponent s_from other. f.ood. or .. beverai em; as
e el o HRPR B e S RS S S 37 Suint S ,,
~‘any one of a@o gibetw dat]ﬁgn*ehan@stamttengtdgenta firpdble | fbrkh aﬂpaaeaﬁaaeﬁdls through or
ar oma- provi di ng onent are in-the 'same form i. e., both-are.: solids,

liquids or rthqoasma ardiquisharoma-previdingicompenert will pass toaghltea@ " or

time provi (d%glré acmﬁhg gb%védr%lﬁcxlestﬁtsng agent 'to adduct or - |nact|vate the

detri nent al” car ar ni ounds, or t'o scavenge oxygen or. ot her -

- free radicals toAltamatreelyamkpréﬁralﬂyg the stebﬂﬁtng%ewdanfbaplanedhitobhaponﬂreor
- characteristics of the aroma. ,Wen, the: stabilizing agent
ar oma- pr ovivelspL RgRRTicontainer Whighis i e used 4p geparate Mé‘;Pr%ﬁW aaoma@goeﬂased

U Perant Pk, ultStnlhal of/deSueTLaRgS: Shl Rbhe Bloke il 67 sy s

a gas, a tmpdaiimethe arcrhna@mdmgnompomnbmtdehb prckage drmontgmer wheturtbttlcad o

ot ooyt oeanpet bt PhRERRRk o SebilBandi Pun bR sk BOSKER 08, O e

stabilized R 0¥ 8 phEderR? MYRIIC Hcak BB phdvededas tﬁ@raeﬂ@radnﬁuq)ermeaﬁlae _
nost preferred arrang ement -separately sPored fromthe food or beverage or

f ood or be\muelgesuebm fipa bea'homﬁhqttpenoeabm entelosurs, or itgambe memrataém@hat o
conponent SR Vit | es

- or other o% |°§)sr,rﬁ)are sug'PI I Cli en El‘goc% rt\éheglglﬂltﬁ{a%r%g?‘% ; %f‘g{ﬁ,

processi ng oompohenmedntaénhb emmdzhwhérenpmewfofdmarahkﬂmmenb at orﬂadetamne ﬂe ng §

- conponent. Anot her .desirable ap &?I cation of different: forms of the . ~ :

conponentslaaﬁtesfechtﬁwmcbawua aaﬁ%agam&antaatebwﬁtah@e@m%ﬁmd% 4
liquid or R ddh%s?dlﬁ‘l%n Zdefflc A& info @on?é?:lthﬂld:eadll"@trhbf atr'dlaé&édrtaaeagent

can be i ncorpd ate nto a p rous .support, such as -a menbrane or
SUBSTI TUTE sﬁﬂiﬂﬁng Bl)jlnﬁoﬁcﬁlﬁ can be added both to the aroma-provrdmg component and tothe . -

package to Whrch it is added

B ( : B  Tthas been found that the stabllrzed aroma-prov1d1ng component or the stablhzmg
- - agent and aroma-provrdmg component combmatron can be stored at room temperature for »
extended penods of tlme w1thout s1gmﬁcant loss of the des1rable aroma at the trme when o
~ the product is made for consumptlon The marntenance of the desrrable notes for a penod
of at least six months and even longer is easrly achreved for coffee aroma w1th smnlar
, beneﬁts obtamable for other aromas The stablhzatron of the aroma—provrdmg component o
can often lead to new aroma one that is dlfferent from the conventtonally cxpected aroma e
but whrch is oenerally percelved as bemg superior to the conventronal aroma Stablhzed
Y. coffee aroma, for example, provrdes more intense, more roasty notes' than conventrcnal
. coffee. Agam this supenor aroma is mamtamed for a penod of at least s1x months to one

5 ycar when stored at room temperature

| f:S'UVB.STITUTE SHEET(RULE 26)



12 SEP 2005 WD 02/ 076239 PCT/ EP02/ 02866 13 filter, and the
aroma- provi di ng conponent can be directed to. pass adJ acent tof,2 SEBuZd or
. even through the nmenbrane or filter. This enables the stabilizing agent.
to. react w\btob,m&g:avenge or bind to the undesirable corrpoWng@/dz%
aroma-: provi ding agent Typical materigs for such menbranes and filters
i ncl ude paper or perneable plastics or films into or upon which the '

stabilizing agent is incorporated, ~coated or otherw se associated.. It is
al so possi bl e t Boroafritagjning thesk eshantedot superigr agﬁmteharactehb@csffof menOIbngérr ous
“materials through or around mhlch t he_gaseous or |iquid aroma-providin

conponent -Himes, s gge pidemperatyes belqye apbiont ean bejussd: TagpeTatyenaeley gl 0°C,

or d .
.ir'ﬁfg-o? upon&{ 3 gr@%%aeq%gigggggéﬁggﬁt g%ner %k/rzrs ggwo be us(}aﬂ{aice -’

separ at el yond yeae at fm)natemmramrevs sirfﬁgentibnnmny atom4-providied cavpognts deethat
desired adducti n or, scagven durin e by si mply l.aci. ng the - ,
_aroma- prov Oanqéelq B‘ﬁ"eﬁf’raﬁ%tsdl H%ceﬁ%’gk é)’g rseAf Qrdiiary ﬁ)ﬁﬁ ftcagyn T
cont act. thg, tgltnﬁgglb ZbMEheABS Rk thel RinthAlld a'ﬂﬁn ced ’
~in the corr%artrren gﬁstg%t po ere or |qU|t géﬂ%ﬁlgg%%f%@ga % In teﬁm@orm j
of “a. 'smal droparchardstaristipofor Ithecbaw:d!dme@eﬁomddmg&ngmpm thersppafiveedzha- '

_ggplﬁg;glrg, or'.i.tggalgnbe |nsp%é1porat edb:a%rig,mﬂ Rarate cog‘part %tg%%?rgg%cphgas a "

“stabilizer thergbfexdaifle, Q:fonﬁﬂét'a'ﬂaaﬁ'&nﬁjf)kd\hmhg cbﬁﬁ;oﬁéﬁttﬁa%’ib ndletBilEcadute
‘most ef fective way to . arrange the package or container so that the

ar oma- pr ovidiichgs smmtehaﬁdméhaﬁiqdu aribeyeragenThis gamporant can retaindhe act

~wi t'h each e st | i~z added both to
the arona- gés&%d&’ ArF dﬁ rgschg)ﬁd p[ %gdoﬁgiﬂg%%%ggﬁ eﬁ‘saﬁiogﬁltefnpega ded: -
It has beegorhparad td bratma ﬂeeeweéks Ifbrza8marREvdRieBontioREnts 6P eRaitbrea fvitthie

' st abi | i Zi ngﬁg@agent and. aroma-provi di ng conponent. conbi pnati on can be st ored

r oom t efR9droAbEYerageProgdiete A sRMpRIISOB gt atitized afemmraudtnggrgwqts ERHR | 0ss

"of the des ﬁ‘%ﬁ]ﬂ

' consunpt i Ot%é&%% %@%&%ﬁ%g&o% lﬁ%ﬁ esi rdebFe S%?HI%B gr%gﬁg Er"'ﬁ{ro ve lon[ger
.-l'east six nont h$ Imscalw\bteen fmgﬂtatﬂsestaiﬁhiqd aromaqareﬂdﬁrgrconmbhenﬁs af tlrm with
simlar benefjts .obfainabl or ot The stabili.zati on of. the

S oo ov RO BRI o AOAR e GHIGRISPES T IFos BE AP A th HEVERGE of £00

difTerent hNSrARTRE baRRhbIoEx With SboALATRor Rt pibtuehid ogeeEs |y

‘perceived as .being superior to the conventional aroma. Stabilized cof f ee
~aroma, for C@;samltlen, e exdmreGonmarstabillizedrisema-prodding etponatt ésnatireleased in the

- conventi o n?ange ‘Q‘Q’fﬂ%g gﬁ% )fAE?Bl %Hgns{abﬁlzea %Pornllaq{)ro%gcﬁng component.l t ﬁbp‘&%:ﬁcgoor? tlp eriod

of -at | eas
- nature of the aroma compound only approxrmately 65% to 90% of the aroma compoundvls

released compared to that of the unstabilized component This reduced level of release is _
‘observed mamly for carbonyl compounds whereas tthlS are released to more than 100% | »
'typrcally between 110 to 140%. The release is also mamtamed, however, for a longer period .'
of t1me of at least 3 to 20 and preferably 6 to 15 minutes at60 C after the food or beverage
is prepared for consumptron, compared toa mamtenance of release of only about 1 to5.
minutes for an unstabilized aroma—provrdmg product. This contributes to the final
| perceptiou th'at the'food or beverage product has imp'roved sensory characteristics andan
- improved quahty to stand for a sustained time, thus prov1dmg the consumer with : a more
appealmg food or beverage product fora significantly longer time durmg consumptlon ’ |
: 'Dependmg upon the specific type of food or beverage product as well as the speclﬁc type = o !
of stabrhzmg agent and stablhzmg treatment time, the release of the desirable sensory )
o charactenstrcs of the aroma can be sustained over a period of from about 31025 minutes.

* Obviously, larger quantltles of the food or beverage product, such as a soup or entire meal
SUBSTITUTE SHEET (RULE 26) '



year when. stored at roomtenperature. SUBSTI TUTE SHEET (RULE 26) 1 2 SEP
2005 WO 02/ 076239 PCT/ EP02/ 02866 14 For nai ntaining these erlhansgll 2005
superior aroma characteristics for even |longer tinmes, storage at

‘t enper at urf® @Rk anbi ent can be used. Tenperatures as | ovp@RERSB236H

even OC or |ower can be used for this p3ir pose. Generally, storage stabi I|ty
-for nore than one year at roomtenperature is sufficient for many

aroma- provi di ng components so that |ower tenperature storage is not
necessary. viduld prfaco haoé therldngmrqteask titde fonthee taeoma,twhmﬂsas folesneathaemtitiys,

routine testin theo m st or ete eratur retaining the effective
aroma char SLEEH) SPFESSO pofien Havaud Be sxprobtiaie mﬁsaéﬁe@ﬁsﬁatrﬁamaﬁeﬁu?wne

speci fic apap -serﬁi@s@bﬂ&ﬁnﬁgﬂ%ﬁﬂd akétt@Pdds 'e@ﬁcl?ﬁ%ﬁﬁcts and required ar oma
broperties: “atter stor age. For exarrp ,. consi -an ar onma- provi di ng
conponent . t hat. |'H1ertune of ratinentenf t]hmﬂronimprtmdmgsdompodeutezpd itleet sthbilizing mpertds

food or beverage. . co nt n retain .desi red o
haracter’ Soangiiettof MR B reiRPe AEb0S b iR kST B St apingur e

“ conpared t £B.chR RSEBHRY iSRS re
stored w t%o gﬂéﬁﬂ? ofacbe\%%%cempﬁduc%hgrﬁﬁfeg?rgmarl sonﬁggcg%{almlﬁizggg

ar oma- prov itegaiment tivaksdhat arevsed the tesé cabényl granpa fatina adductsrand themofaoxygan

' d of at en | h: b
P o B e 2ol h R ed DB E R i b0 e A APEARE"
_provide a Gpmhy abt Benaeskapy @l eRERSall &mé%ﬁyﬁnﬁﬁmrﬁ&ibﬂs fid?€o hEMRE @Weror

food product 1s prepared for consunption en a beveragh or food product

- i's prepar edhg b 0166%568%‘?4@?“@@%%’6’@@ intherar can best peloct dhewelative gmowntsi afg
mponent g, Aok 6&5%&&%% @ ﬁ.gne§§ﬂ§tﬁ'¥a%or@§e E@&&h@#@f@ﬁ‘ﬁ%&%ﬂ%&ed

-a.ona-prOV| I hQ onpohent ng on arome conpound,
only appr omdm:t-ptqmﬁig’mbmpeﬁ% ofn proeidethasptioupdlavor dlmracieistieswodhe itpatedd
to that of t'&f abi |l ized, co onent. This reduced | evel of release is
‘observed n@refugt aifhe exemtpal\imefHseunds whereas thiols are rel eased to nore
“than 100% typig e . 11%.Q ' ned,
~however;, for a I‘ggng%tfg)g%%ogm%aa? 1]%z?crlrér 8%rggﬁié%%&&%a@ghg%ﬁab}dﬁdﬁg?%@abl y 6

- to. 15 m ndomgsr aeneboﬁlmewth reteatidroofithe dedisbly tagmolcpilthamte@dtubmf the

consurrptlo co e a mainte onl.y abo
minatee  ortarr Haes Biep PrdTRGREA IP OV S AP Rt PRt B AP AE s
the final vﬂ%h&ﬁ@fddarbruiaaéragbﬁmﬁmds Prieplred Ereigtnddi A8 Ueisultptioh "Thevedition of
.sensory characteristics and an jinproved quality to stand for' a sustained

tine, thus astdilizing gsatiéo eeffpeiveing preparationsesults Hpmess mq@tytswurymuﬂwm%ge ‘
duct f
the speci P 30 YU R el 4‘%%? a‘f%{’éﬁ’tﬂ%gﬁ%ué’&é’cﬁtﬂt%?%” foe

~ differently than an untreated control.

'D

The form of the stabilized aroma—providing product represents another feature of the

’ ( | "mventlon While any form can be used components in a gaseous form present add1t10na1 o
| handling cons1derat10ns Wh11e th1s may present less ofa problem in a commercial setting,
| such as a café or restaurant where coffee is purchased for relatlvely immediate

c_onsumptlon, it may not be as desnable for home use as the d1$pensat10n -of a gas into e :
liquid 1s not trivial.’ For this reason,'it ispre_fe_rable for tbe .aroma—providiugb component to

be in ﬁquid or solid form.. When the final product is a.liquid that is preparedby 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 sohd or liquid that renders it readily soluble in or mlxable o
v o with the fluid that is used to prepare the product. | '

| . The prov1S1on of the stabilized aroma-prowdmg component as a powder can be

achieved i ina number of ways When the stabilized aroma—promdmg component isa hqmd

| v1t can readrly be converted into a solid by conventional drying techmques such as spray
: SUBSTITUTE SHEET (RULE 26)



~Invention.

of stabilizing agent and stabilizing treatment tine, the release of the
desirabl e sensory characteristics of the arona can be sustai fed SE\PeEU[E

period of fromabout 3 to 25 ninutes. Cbviously, |arger quantities of the -

. food or bgwanaaespr oduct, such as a soup or entire neal, PBFEPIbIEEs SHEET
(RULE 26) 1 2 SEP 2005 VO 02/ 076239 P@g/ EP02/ 02866 15 woul d prefer to have
the |onger release tine for the aroma, whereas for small quantities, 'such -
as espresso coffee, it would be appropriate to utilize the shorter aroma -
ret ent i ondtyingor ﬁemrkym«gfusﬁtg@nyremﬁees Inithis regard\,uuisdnglﬂydesrfabdzemscmduauc h-
‘product s.. The t. of ‘treatment of the aro rovi ding conponent and the.
stabilizi H§ a‘%’i‘%go %GQIEB&QP?IQ?%H‘P% Mo ?tﬁl?}gF%l FOMFPIAWEME s ‘of

stabili zr

Stab 2 Rompg Sﬁéﬁﬁ Bt o8 ohrP ARl hﬁﬂaﬂeﬁﬁtmﬁ?é’r% adonk 86 08 rén@ga?hithear e
used, t he aromaincthe lammd—pgmndrpg céroponeaticandiesretamed: 1€ degired, trhepgﬂrcle size 6fthe
,radrcals ares aven ed. ndr n the,jntended storage.iine

e Ay R o T R O A AR DR s b s AinE of Pty AR RHE ARIES o

~radicals, tﬁh@lsmgs@degﬁ%le%lng%etﬁa@?eaﬁﬁ&@i%@éﬂ'vésg%g%ﬂnneﬁ@nﬁlutehﬁld”ary skill .

~in the art can best select The.relative anount he conponents; the

- treat ment praferablyawithinte-3Q sacands) afienraing added te thetfthzid usddtoforbithe osmdumable
arona- provrq%lgg conponent can provide the. optinum fl avor character i stics
to the inP product at the eventual time of-use. As noted above, the

stabi | ized ar onBn@nBY 6F diffeRANRROERbevaAg éna)rﬁﬁsge&n Sifents cah%gﬁ&)rcw%ﬂ'b?d of .
time vmth retentr on of the desirable organol eptic characteristics-of:.fhe -

ar oma. | t bping combingsbwith thestahilized promaprovidins ceapprenss ef tbnar@emenvextm@s ar e
bt bl f . . .
o 2t a0t De et AeR b LAt efle RUREARD AT, RESHBIGAALT B

during pr eﬁmmprdwdmgeulnpenem capbeadded 3t Heodnbentistepridnto BRigE oraaibeess . .
*vvoody/green/ harsh nates jn the. Qforoduct so, that even_the initial product I's

" per cei ved StoEgd feppEaig! Wntlht&ﬁhsrﬁ PreRazation of dhe Pereragrhpepem%pp%@l

stabi li zed, %B]B%ﬁl?ﬁ Y L&t An RES E&ntfagé’ &R ﬁ%hé B d—&@lﬂerc%ng%n&al@aﬂer L
any orm can be use onents 1'n a gaseous. form present

addi ti onaladdﬂuan((blf thu;)aromraqzrdadmgroorr@onwu H‘hlstmethodw/nquaepmﬂ‘errecbmeparate o

problem i n@g ﬂoﬁlgfl}}el setting,.  such as_a cafe or restaurant: where coffee o

i s purcha$ 'PF%%‘B%&?’@ ORFhsunption, it may not be as -
~desirable for mhéﬁﬁoam i91Rad-pPEnIchdveriges. He&amelamlﬁaemdmﬁg Icampsnémt

trivial. For this reason, it is preferable for t he. ar oma- provi |ng

' conponent: ig typiselly stabiliged grior tosasiditiprytorthe bemseaget he f | naI pr.oduct i's: a li qui d
that i's -prepar ddit i 0 er. mlk...or e S is
most desi rabl e%ggl?&lll‘fgs ]lldfiglg S%frbo]l%h d“\}a'B 9 dlg com onenl Wthda f°°d or :

' beverage itis advantageous to store: these products at lower temperatures, z e 0-10°C

R .smce th1s retards the release of the des1rable volatrles _ e o R
| Instead of combrmng separately dned powders, it is w1th1n the scope of thrs ._f ' )
" .mventron to first reconstrtute the food or beverage product with the stabrhzed aroma- 1: s o o
‘_ provrdmg component and thereafter qulckly process the resultmg product Freeze-drymg or-
' .spray—drymg can be used for th1s purpose, and the drymg step is conducted as, soon as o
) practrcal aﬁer reconstrtutron of the product One Way to do this would beto add the product
._ ‘ formmg component and stablhzed aroma—prov1dmg components into a hquld m a ventun of }
other dewce that prov1des acceleratron or mixing of the components with the ﬂu1d L _
_ - Thereaﬁer, the hqurd product is spray-dned or freeze-dned to a dry powder Agam the j.' T
o part1c1e size can be controlled to the desired range or subsequent rmllmg, gnndmg, ,
_.pulvenzmg or other part1cle size reductlon techmques can’be apphed ‘The ﬁnal product can .
be stored at room temperature for at least six months or even longer at lower temperatures -

until the trme when the product is'to be reconstrtuted At that trme the aroma 1s released
~ SUBSTITUTE SHEET (RULE 26) o



conmponent to be in the formof a solid or liquid that renders it readily
soluble in or mxable with the fluid that is used to prepare{theSEF QURfct . .
The provision of the stabilized ar oma- provi ding conponent as a powder can

‘be achieved in_a _nunber of ways. Wien the stabilized aro
conponent VO /07 ?ﬁr?u d, it -can readily pe converted into ga'é‘gf’%&z{?%

- -conventional - drying technr ques such as spray SUBSTI TUTE SHEET (RULE 26) 1 2

SEP 2005 WO 02/ 076239 PCT/ EP02/ 02866 16 drying or. freeze drying using any

carriers. |l i éxg{a‘i@%g satht on oftlo QI ¥ nflS @&Q'v?asftd’esﬁt? Pbffaked, WS pebviihe

drying or freeze ryrng op er Bt ron on a's

stabili zedan@ppea)ﬁrg\prddmfommmﬂrﬁwn as soon as possr ble after treatnent by

“the stabrlrzrng agent so that as much-of the arome_ in the aroma-providi ng
conponent can ‘%@t“&hd&!l Wl"ﬁ@%ﬂ@#’r@élﬂd by heggy. it is belieyied dhaj the sigbilization

d f
oy 1 e 45 G54 B S UARA B SEAPOLID Bt
~readily di sastlyestefimixing thevsﬂahﬂmedammmpwhdmgr}ﬂommheﬂ:abé foodior beverage 30
- seconds) after bei ng added to d used. to foj (e €ons: bI e 3
“product. A fomming co OH?IPtflﬁr"‘é‘r‘ﬂt“‘g%’éE?tf W 5’@9@@95%-91' Tfﬁi*bb égrﬁ)o $ban be
i nproved Qﬁbﬁﬂeﬁ%&ﬂ?@kﬁ&nﬁ‘&ﬁpoﬂﬁt SlARel M&%??&H@or@fe@éﬁ% Mat i :pone”t S

of t he present I nvent One” product .1's a coffee concen liquid
form For emmprpher;t atntlehe scastititoadiquid, (ﬂmastqthlbmng raggntmetaasmias thearope iadded

“to th ¢ t el the
e of pr SRARER G ted ARSVo Bl g AR AR 2 3002 FSHe BaRERPal R of
- coffee in tdpdng 9&9&95 fsofdudtéd wambeowhﬁtesIlﬁ@rerétﬂzrﬁtﬁﬁtoﬂetiﬁnﬁe%a%mt e

-~ after. addition -of the aroma-providing conponent his nmethod is. not as

peferr ed a?sefsrebbr withins$ #h30 $e,§emdsaﬂebrecemham~mﬁtb¢ pipductntheeomohesomes
. Another %%%J)ged m th ?(Fjd{lct f %leayé ap g Ya?e’r%gﬁas hgl'? gle tpr&ﬂ.t%{% ?%%s‘%;?é’d dhﬁ?

. conponent . I Zéd prior bever age. In

‘products t rpmcesmislpréienteaembatuvbidsﬂrb 1B QI BeEAY deiingstegnfoo dRntabilized aorhaod |
~.or beverage, it is advantangeous t.o. store these products at |ower - -
t enper at uresowrims comppeelt the to0d R beveragefogPonsR. 1 e| ease of the desi rable

“volatiles. . Instgg ?fe(p%&(d@h?ﬁr@@asﬁﬁﬂ%%rﬁlt%e@ésb%gt&&tﬁﬁt}ﬁsst Yilided bl N the

scope. of this i nven rst reconstitute ) ever age
_ product. vmptrdmdﬂng dotrqimmbntzrmdvcbr sﬂparately from the sohd food or beverage forming

components as the aroma charactenstrcs are retamed until a hqu1d or fluid such as water or
‘milk is added to form the food or beverage Agam, the storage of the powder or powder
| mlxture can be made at room temperature or lower if desired, dependmg upon the intended
~ time of consumpuon This type of arrangement is useful for products such as cold or hot
» powder drinks (z e. NESQU]K, cocoas, ﬂavored milk powders or fruit drink m1xes), '
" ( o _puddmgs, soup mzxes satce or gravy mixes; and, of course, all types of i mstant or ready-to-. i
. drmk coffee products As noted herem a significant extension of the time that desrrable
| aroma charactenstlcs‘are provr_de_d can be obtained by treating the aroma—prov1dmg
cornpr)nent with the s_tabilizing -component separately before combirling the stabilized :
aromafproviding component with the food or beverage forming compon_ent. Of cozrrse, _
~ separate storage of these components provides even ,lohger-retentiorr of the desirable aroma
characteristics duﬁng storage,‘particul_arly when tlie stabilized aroma-providing compone_nt
is stored at low G e, below. freezing) temperatures The‘.resultirrg-'food or ‘b‘everage product, N
R : ‘. aﬁer reconstitution, is perceiVed' to have a fresher 'more desirable aroma both after the
. : product is reconstituted as well as over the ent1re consumptlon penod of e. g 5 to 15

‘mmutes
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~ providing conponent and therea
Freeze-drying or spray-drying
step is conducted as soon as

product. Gveomey6280 do this wo

ot her device that provides acc
the fluid. Thereafter “the |i

range or S?ec =‘11_1er§'tsoqhat %@ﬁmgﬁt' 5]99%&9 ]st}éﬁgizﬁ,ﬁ%ﬁﬁ ’ts%gg%{ t@@lré

‘reduction il ues can

fter quickly process the res
can be used for this purpos

practical after reconstitution of the

1.0 .5kb Bl

r oduc
dr

t.
ylng .

uld be to add the product foP(m‘/Egomna@onent
and stabilized aroma- provi ding conponeffs into a liquid in a Venturi or..
el eration or mxing of the conponents vmth :
qui d product .is spray-dried_or freeze- dried

to a dry powder Many-ofthe stghili zgwmh@ssloﬁedhawnnésq:ameﬁsmwﬁtwm desi r ed

icle |

ofdall® :

room t enpefies wd@ceflﬂrlt@é als@psssﬂﬂetc Aveiat fhs stabﬂimrghgeﬁﬂsjé‘{nchtdlng)wﬁﬁown S
,terrperatures untll the time when the product i's to: be reconstltuted At

that time, 3Rl WR‘EP%S&S

VO 02/ 0762?&\/\%]?5%&%%@ an’ld etaE §1%pr Bl Lﬁxrnhﬂﬁt&?étf,ﬁv

I'ng an appea
consunpt i ooxidatidin oﬂgimpmtndwﬂmh prrgndeothb dedinbldidvyr bhsaisyry dhardcteristits efthe

the produc

that the stabilization effect
- because. thérod?‘ayl ng step-is con

e o L e

liquid state at l.ow.tenperatur

Y. pre’pare

&ef saesqtharhn tsripgyde Ftaming

i.n the final: arorratlzed pro

ze

pod otllelza@eﬂ)aiz@os
PIOREM Sl

duct:-is. effectrve
ducted ‘rapidly after mxing the: stablllzed

~-aroma-prov pﬂormg betngassesiated svith the dromid-proviting coparent eAevide eaﬂgerorﬁdrﬁ@rent

25 minut es a4 Qcaﬁ@arcettse sthbilizig e f’l@rel%@ﬁi% San Be ﬁpadafdaqlqtﬂu k

~mnutes, -preferably wthin oné mnute and nore  preferabl
seconds  afbea selere@trmhaswam atoil suchyms MIUT wil arlethen togtscdrt

t he p roduc ba{e? ?ll %ﬁemawat%r aaﬂa

erred sl ce:

-Thi's process 4o pre

- conponent \Wen: prepared in thi

ot s 1 B RAPRAIERLS el iedt Aol RGBSR B, B

prbl B 5Pl Wi oL 5 AU

o | eased o

el S e S S Y e B R

/ wth(;l}hwghto 30% ’
o mttlmppeﬂlern

ed
%I{teps '
~for the st Rhifbrrabshtioxidimts for Qvd ditn@offedmrtemroarwhé loatebidiae aed pdlghiednate :
s flashion, IS not’ necessary to retan the

‘st abi | | zedAdduienal flrvaring aggnicanbovehly lpbm%m\seapap éngwmsasrltartec%rctetﬁdrood

ned
d or

beverage. d@dnn stgmcﬁcsandy agetafaniduatsp (T\hdentmxrdmus\dmnuomd(ahme ateaaisdmnmhtbe

at roomte %’sffor | ower,,
~of consunpf oguse/?,secaaperé

B3 BE

he i ntengd

HIEAPIOY

gas

“time

col d of hoom ! THE ktabitized c@mpoﬂtﬁﬁaa& Kiso &R Eporhlc iR Stk btonowdef or

or fruit drink m xes)

‘other solvents, prov1ded as an emulsmn, encapsulated in other ed1b1e matenals by

,techmques that are generally known in the art may be ﬁ'ozen asa frost or dned to powder

“

o form pnor to storage

E PLES

E The followmg examples are presented to 111ustrate the most preferred embodlments -

"'of the mventlon .

-_E_X__Lle_l

' The extract is passed through a steam strlppmg column where the volatlle ﬂavor/aroma :

A roast and ground ( ‘R&G”) coffee is extracted w1th water to form coffee extract

E components are stnpped out condensed and collected as aroma d1st111ate w1th about 80g

. aroma dlstlllate collected per

IOOg of R&G coffee
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puddi ngs; soup m xes; sauce or gravy mxes; and, of course, all type‘s of
instant or ready-to-. drink coffee products As not ed herei. thngg .
si gnlflcant extension of the time that desirable aroma characteéristics: are
‘provi ded g opereedet ai ned by treating the aroma-providing. %Wb%isdt\“h S
t he stabi I | zing conponent separately b@fore combining the stabilized :
:ar oma- provi di ng conponent w th t he food or beverage form ng corrponent o
course, ‘separate storage of these conponents provides even-longer . =~ .

retention of tht’hdetapped)bmwtsntaenedmﬁfatartoﬁsoaaswvelélgab%hps%eoprowdea _
particul arly ‘when the stabilized aroma-proyidi ngm onpanent. . is.stored at

Tow (i.e., coffaeduse ponceniralg) A enplbameunt of sodfemmhydanidag addetioghisiselfer bese
pr oduct LY I

Provuct | SkBHEERRs by el of SRRLERIE B IPYE: £1 @@*&%Pegﬁé&avma .
t he enti r estorageUlis ifiaal qmeifee(h@lse)éoncart@ie isStored deparatély titons the Srb3fd. HJ'EhI[EeSHEET .
(RULE 26) lé SEP 298 ¥D / 076239 PCT/ EP02/ 02866 18 Many. .of ‘the
‘st abi | i zi nBREpsHENsE i @ PEYER28% so are effective free-radical

e

stabi li zi ngom@rﬂ)rm;s addedmtdim@) goﬁﬂne\dmtrllatet |’Rhle pranides$ adosdgesf }508 pme{or - o
Preferred §%g ﬁ flg@ts |n utncg V|.tam C and other. ascorbates, c o
t ocopher ol &40t A2 pAR¥aE & provided in an anount " effectlve to B
- reduce or preve%e%ﬁﬁtsu%e?bwﬁar‘i@%ﬂ&ﬁw{tﬂtﬁecﬁstﬂlfaté’%lthrsﬁfﬁb?e?itbﬁ?itﬁnftbaVor

or sensory characteristics of the -aroma. In another enbodi.nment S
st abil i zi nglsag%thersalﬁtbmtc thepdisteiintediquid.afibe mmmeeptwhoa is ttoredrm aeeaded ng

oci at ed_wi.t.h aro vidin n § -
m.t.ves oot REndREDa R frroSisle pRRARORRR bio o 06nl ARARARNE U AA'ERY L.
a second fFfwtnteex@ssﬁeambuetroffdxwgédﬁmﬁtdsgrabmytnemmt The. addltlve can
‘be in a solid or Liquid faorm d "~ be a solvent .such as: water,. -an oil

" such as MCT o IB@Fh@F%?mtFﬁ%ﬂ?’@éﬂﬁl§@§0ff§ﬁbW§PWteeﬂfFﬁ@Fed%@@JF yat oil
| - :
or oil-in- %&Egpl rattbé‘c@g %E&I i gﬂﬁn :tns Eaﬁt’&*atétj{o ggar?}a'%%rﬁ%{'i{or anﬁﬂnrpéron? o

ant i oxi dan erre or use w tt ee and tea.aro
~cat echi ns #rdoffet bpfeanatentrate Adﬂertmmedlvmthl theardmagdmgmteanﬂbottwatemalaﬂded to

utitized in ver amopunts, and, a onsi der e r.ui.cr nent
B 1 ves, DgfabuS DapBaRpIRsD; RE gt e I BRO S IPR AR,
added i nsi giihise@iolf YreSh G@Eﬁ?er IR HR4EbR, suIlE‘ﬂa%}trs @%éﬂjlééttv‘vo Gﬁt&%ﬁ@&‘é&yﬁr e
~also suitable candidates for use as carriers for the stabiTizi ng. agent or

t he stabil thgedreah gqﬁeepmd/ﬁde m}torage off notes desprte the relatrvely long storage trme

- Exa ple 2 _
o Sodlum sulﬁte is mcorporated ina permeable ﬁlm that 1s placed to form a lmer for a.
' ( l | o storage contamer The contamer is then filled w1th a hqutd d1st111ate stream that is. obtamed
. accordmg to Example 1 and the contamer 1s sealed The sodlum su]ﬁte permeates through
| the film and into the distillate at an amount of about 0. 1% Th1s occurs durmg storage of
H '-the distillate i n the sealed contamer at room temperature for a penod of 6 months Coffee o
: sohds are stored at room temperature separately from the drstrllate but for the same t1me o h
penod The coffee solids are then mrxed w1th the d1st111ate and hot water 1s added to the | N
‘mixture to fom1 a beverage Upon consumptron, the resultmg beverage 1s found to have a o

: ﬂavor that 1s remrmscent of ﬁ'esh coﬂ'ee agam desplte the relatlvely long storage tlme

. '_Ez(_am_pl_e_'al . .
- Sodrum sulfite is mcorporated in a pouch made of paper tea bag and is placed in the

~ storage contamer of Example 1. The container is then filled with a hqurd drstrllate stream
— SUBSTITUTE SHEET (RULE 26)



conponent .
water,. or other solvents, provided as an enul si of, 2e$ﬁl%1rz§ﬂ6 ated,

of. oil,
in ot her

The stabilized conponent may al so be incorporated in a matrix

edible materials by t echni ques that are generally known in the

art, may WO ®/036238 as a frost or -dried. to powder form pri @CT{EP02/82866 age.
The foll owi ng exanples of tR8 invention. Exanple | are present ed

EXANPLES
to illust
coffee is
passed th
conponent
with abou

rate the nost preferred enbodi rrents A roast. and ground ("R&G')

cted with water_to fo ffee extract, The extract is
rtg‘il obtained apcardmedpiExgup lﬂh e cptaiRBisseplstl The SediumRliie ora

SUBSTI TUTE>eﬂbEET6(rRMltEs 2e¢ffee SblﬂElﬁ'reZsimﬁd mmom raﬁ@zmeepagely fidm ¢hef | nal

cof fee bas oncent e tore e at fromthe ar.o St i e 19. ,‘ K
PCT/ EPO2/ 6?%{9 f&‘P e P H@ﬁg%rﬁ‘éémhatleax W'adﬂ 46‘§Eﬁeve|_

of about

sodlunthy
. wei ght of
- bei ng use
distillat
sodi um su
wi-t hout ,

t hat The
‘sufficien
The resul

%%qlbawefe?rg élﬁleﬁ to RAhH@Ge l@@ %&%ﬂigbaWn%oﬁ%ﬂuoﬁgﬁH t-.%gting

roxi.de 1s added to this coffee base ~co ntrate "at
tevérhgehad flavorttbatris reminiseertt lof frashi ciffee. devel opment during unti |

'E%re m"Zr on’a&ﬁﬂtd)ﬂﬁlg ,désftﬁgl'a%gch?iﬁgt gyg&kp thleeg %Pé%égbgg??@éaﬁ&d ﬁ)tr%’

dto fornul ate a beverage: powder formis added to 1000 g of the .
e. This provides a dosage. of 508 ppm (or A stabilizing agent of

| efsd &dMNa2SCB) is used, 1 .g of sodiumsulfite in container

oxygen headspace that prevents the aronma from perneating out and

sodi urdw atoma disphlate siredns isbaiged gochrdingtodExample 3t &aggoul sulfur

BB RroBh OB Tl oy foutiRileiy SE3Y i Dmib Y o

sodi um SU|afrd)rh£d1sﬁIlQI!éel'Ilh‘é teoatdsHstiRtCITEIoRd fthesealelcdntaerds Bxasiplol ith@0m _ ’

‘aronma. th
~relativel
order to

e Then’ micpaes, foRHEURARal thu AT Bl e peddiF 1A 5@%@%35&#9%%@&6

'gmxture
that is
--moody/gro

an fresh cof fee and free of storage off notes despite the

yemwratugt Brageriodiif 6 rrerhs.t Cofes Férers(svreé MPEIPRoNt hs.

I n

lﬂptlrtthe@lmsrﬂlapet amhhottvaterrie sddedito glehmmag@ form 4 bevetlageo Upave a fl avor

[?ggggar@fem SephEE Lo ol GRS Mol ik RS0 1
coffee
Ex ple 5

1 g sodium sulﬁte powder 1s m]xed with 1000 g of the d1st111ate of Example 1 with

sufﬁc1ent agltatlon to dissolve the sulﬁte into the dlstlllate hqmd The distillate is then
m1xed wrth less than 1% coffee sohds by welght and the resulting mixture is stored ina

= sealed contamer at room temperature for a period of 6 months. Separately st_ored coffee

: mlxture to form a beverage. Upon consumptlon, the beverage is found to have a ﬂavor that -

solids are then miked with the aroma mixture, and thereafter, hot water is added to the

I8 remmlscent of fresh coffee.

s Example 6 (Comparatlve)

" Coffee aroma drstlllate is collected from 2000 g of R&G coffee asin Example 1

g _The aroma dlstlllate 1is mixed \mth coft‘ee base concentrate and the mlxture is stored at room - '

- temperature for 6 months The mixture is then added to hot water to form a beverage

'Upon consumptlon, the resulting beverage is found tohave a poor ﬂavor resembhng stale

coffee _ _ ‘
SUBSTITUTE SHEET (RULE 26)



Both the aroma distillate and the coffee base concentrate are: stored

- separately at. Exanple 2 Sodiumsulfite is incorporated in al?e’zsrbr.?abl e :
fitmthat. is placed to forma liner for a storage contai ner o,?[m i ner

.is then fi aliquid distillate streamthat is obt rdlng
to Exanpl e dVbi)g/é{kft\(d’&g?he contai ner is seahed. The sodium sul f?#ée]ﬁggorzﬁ}ggét%
through the filmand into the distillate at an anount of about O M ThIS _
occurs .during storage.of the distillate in the sealed container at room

.tenperature for a period of 6 nonths. Coffee solids are stored. at room
tenperature separately fromthe distillate but for the same time. perlod

The coffeeﬁmpﬁze@cunpamtmve)t xed with the distillate and hot water is added o

to th t f b .t
beverage 1. 1 oufbliEs HRYe ARARE Selecha ot Aumer SERAC criie h Exgmplecl:
- again_ despiiaidia ERIRAL YA OBk AR 110 G ot b ] ot GG, Cont &l ner

of Exanple 1. The contal ner led. wth a e stream
*Sodi um sul fTheafter, thecdistiitateisavixed vathmofies setaldand thexmpanretis theh addedis ok
~placed int UBSTI E _SHE RULE 26) . J.2 SEP.2 005 WD.0

PCT/ EP02/ 02‘8"%"6 2 ET VIS EJ%H ST Fhﬁg}etlﬂu%g??ﬁ"egefs g‘}t’&d?‘hga"e a
- container iffysaahE of 3 MwaQfalify thih fokSfor HeAsRLdgYs b EKERSed PS5 biibetter
distillate during storage of the container at roomtenperature for a . :
-.period of ehandixample 6of fee solids are stored at roomtenperature separately. .
fromthe  distillate but for the same tine perlod The coffee solids are ..
~then mixed with the distillate and hot water is added to the mxture to
forma bev @xample 8Jpon consunpti on, the resultl ng beverage has a flavor

_t‘ i s reminiscent of fresh coffee. nmple 4 An aronma dj stlllate st ream
| obt ai ned accdhgistagilized EﬁgﬁpF@I@Of@‘@wl% 1ste|5fq9pbeeap%9§p1fécdtt9 b b| ed

. through th I?LH]F'ISI i ?éhﬂ[ e

-~ arona di st?’fi tﬁét%h&t?giggtﬁgggﬁ’ﬁgtiﬁﬁ?lats‘gﬂ#{sﬁ% ore e sea cont%tl ner.

~ of- Exanpl e aty amerdmmgttbanbwemgermeﬁamtmm pevess dThnd exﬁ:apmnatbd; aroﬁm‘daﬂé)esadded:ﬂs) '

~-are stored omte atur S nyro illate but for the
et sahdeuRe e, TR R o B1e et bvmmuiean B e s tvonat f Q1Y B o ha

- hot - wat er Ideneﬁé&'éiag@oﬁdtﬁemoﬁa dedu&pfdr%& ?le%\’@é &@8m JdRPdsitieANsunpt i on, -
the resulting beverage is found to have a flavor that is rem ni scent of

. fresh coffee. Exanpl e 5

Bxampl_e_9 _
Various food products mcludlng powdered coffee rmxes ready to dnnk beverages,

- ,1ce-cream and candy, canbe formulated with appropnate amounts of the stablhzed coffee |

~ aroma of Examples 1 to 5and 8.

‘: ‘ _ Example 10 v
' | R&G coffee is extracted w1th water to form coffee extract. The extract is passed
| 'through a steam stripping column where the volatile flavor/aroma components are stnpped _
out, condensed and collected as aroma distillate. _ '
| The stripped extract is then concentrated to a sohds level of about 55% to prov1de a
, -coffee base concentrate. A small amount of sodlum hydroxide is added to this coffee base
. - | t : 'conCGntrate 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 d1$t111ate
v . until being: used to formulate a beverage. , ' '
a A stab111z1ng agent of cysteme isused; 1 gin powder form is added to 1000 g of the
.  distillate. ‘The cysteine powder i mixed with the. dlstlllate w1th sufficient ag1tat10n to -

' SUBSTITUTE SHEET (RULE 26) |



1 g sodiumsulfite powder is mxed with 1000 g of the di stillate of Exanple
-1 with sufficient agitation to dissolve the sulfite into thq gﬁp(}(}@ge
~liquid. The distillate is then mixed with |ess than I%coffee o)

vei ght andyphygnh@ss! ting mxture is stored in a - sealed CO”?@T&?&/ 6d 0OM
tenperature for a period of 6 nonths. $gparately stored cof ‘ds are -
then mxed with the aroma m xture, and thereafter, hot water. is added to

the mixture to forma beverage. Upon consunption, the beverage is found to.
have a f| adisolvédie cys&meemmthsdfsmtllamthmésnhmfsﬁleeg slutiopisestred GCompalat i ve) _
Coffee aroma djstillate is collected from2000 g of R&G goffee as in - '

Exanpl e 1. ConfAeRghpreyrals fq gpwaiitompsrmealing Hutcaaﬂfoa&gwa B CHRIIG r at e and
the mxture is BRRt S

~then added to. ?o?ﬁ \?\'%t%ém% g@“ﬁ%@“ﬁé@%ﬁg gaQ{J%&o]r? congﬁre ST(F%%%Q%E%@&
resulting: lsqsawtagentamafsmlndomoempemtuae fooampefibdobH6 momﬂrsnﬁhlord;srsd)pt arecaaffee

4P SUBSTI TUTE SHEET ( RULE 26) P, 2005 WD 02/.076239. P(¢ PO2/ . 02866 21 |
Bxanpl o 7 OGRS I PORTIBSORLD SpRRbeSopFINEs ' iedaming v g
quant it olyiiieCAltRewaRr ¥addta PR hixtudOpdh eFRuiphoh @sultﬁ:tgsﬂe%ﬁge

- separately fromthe R&G co Tee s Thereafter, .
“di still at e is fund tebave a flavoo tliat és muimrﬂsenanﬂﬁ'eshecqffestdesplte dletrhlatlveiddmg t0 hot
water to fo ‘m a beverage ~Upon consunption, the resulting beverage i s found '
to have a ¥ Me-hat is of a | ower quality than those for the: beverages

- of Exanples 1 to 5 but better than Exanple 6. Exanple 8 The st abi liized . :

- coffee aronm of Exanples 1 to 5 can be encapsul ated to- form capsules that '
are st abl ehﬂﬂp@ﬁy to-handl e so that they can be added to the- coffee

s o™ RO tE AREYEL A RA P B RCB L T8 1 DG copsytes )‘

powder. f or AhddbreCsiible enaestgdo asndlb 8y @ak ﬂeytcen Be bédudtoltige. cdt:feembhhsemggan@r :
ot her food product, for exanple an ice cream conposition, nple 9 Vari.ous

food produdusng thedievenagg PRPRERICBPTRSES: cbheancarsulatedarpmads atldqﬁikasaeﬂaéfpsgs fo -
| ce-cream Q{bfﬁémc‘ﬁ@éblgt%g?%ﬁyégtx?ﬂn‘tﬂcé?feé‘-gﬁg&%&'hﬁt&&Hﬂt@&&}?f the - -

stabilized ¢ ~aroma o

E},am e 12 _ _ ‘ : : S o
An aroma dlstﬂlate stream is obtamed according’ to Example 1 The carbonyls are _ -_" :
reduced or removed by enzyme yeast extract, or further drstlllatlon Then, 5- IOppm of SOz

equlvalent of sodium sulfite powder and 200 m of catechm are rmxed \mth the d1st1]1ate
| ‘Wlth sufficient agitation to d1ssolve the sulﬁte and catechin into the drstrllate hqmd The
v »I resultlng solutlon 1s stored in a sealed contamer wrthout oxygen headspace that prevents the =
aroma. from permeattng out and that prevents excess1ve amount of oxygen from degradmg )‘ -
"thearoma . = o | | - ,. S
, Both the aroma d1st111ate and the coffee base concentrate are stored separately at
g room temperature for a penod of 6 months In order to prepare a beverage for consumpt1on
- the coffee base concentrate is then mlxed w1th the aroma distillate and hot water is added to
" the mlxture Upon consumptlon the. resultmg beverage is found to have a ﬂavor that is. "
| remescent of fresh coffee. ' ' o e _
Whlle the precedmg Examples were specrﬁcally dlrected to the treatment and ' _
stablhzatlon of coffee aroma, it w111 be nnmedlately reallzed by. one of ordmary sk111 1n the o
art that aroma dlsttllates from other sources as well as other aroma—prowdmg components o
| 7 that conta.m aldehydes pyrroles and other carbonyl-contammg compounds may be treated

n essentlally the same manner in order to be stabilized as dlSClOSCd herem Also, the o o "‘ -
a ' SUBSTITUTE SHEET (RULE 26) ' co P



Exanpl e 10 R&G coffee is extracted with water to form coffee extract. The
- extract is passed through a steam str.ipping colum. wher e the lsgg g®5
flavor/aroma conponents are stripped .out, condensed and coI

-aroma distillate.. The stri pped extract is then concent r at ed to a solids
level of aPORYMBEIto provide a coffee base concentrate. APCHEPIYGB®unt of
-sodi um hydroxi de is added to this cof f & base concentrate: at- 0.1 % by
wei ght of coffee-solids to minimize the acidity devel opnent during

st or.age. t P he '
storage. TbilRatoe bl AsaRRG. ARGRNLE Bheal AL8ESHe 39RYAL e gtsoff“qﬁng .
~agent of cyatbeieregd p‘odﬁﬁdwhbﬂ@r buthpavdiets &rotdmsumed dtiRbnt ferdfdihng, &%cbhl%d
distillate.. The cysteine powder is m xed with the distillate w th- .

sufficient Wdiozer Pbaﬁetrélee%ﬂmpa@eﬁ inqiygercofisp pszwglelsemas_lmsdn% L
02/ 076239 EPQ2. 68, di i

-~ liquid. The&r%gs% “?’neg éﬁﬁg,[%l)c% f@éﬁé %rﬁ‘%ecf%%ghgh al eg&l an‘} &pgﬁ%d@&rt aHhﬁ%ﬁed
prevents t hmlpbythe ifingination amchcnemtgnmnftmwodlxqtg'e‘mulﬁtbﬁ.m enteri ng ‘Bot'h the _

- aroma di stlllate and the co[fe al}ﬂ conce trate are store

d ra ely
“separate contai neledemR Ashowld sgnerally b %l“%‘#efﬁto%'ﬁﬂﬁ’ge °@r der -
to prepare @ 1hevanage é@fndiﬂ‘?é}ﬁld”me er, aAlGRRHc g%&ale?%}a% &Ildﬂ‘:e is then—

m xed with:the aroma: ISI ate an ot water 1s a emxture
Upon consurtpldemtoodttdtmcﬂmhﬂachm@olmntegagmtmﬂiealangleto have a f1lavor. that

Exanp! o 51 The ot 3548 SoASond BRI Tin B S B o B G ff?;,gant o
form capsul eanusutattatanardesatbealheremdpaaeﬁmbe haa@hec%ﬁb%hﬁaw‘dheye&eetﬂée =

agded to the coffee solids at: any time during the beverage preparation
‘ Cess. Tramasmbscqfsarbonyls suelo anby Bhysinaber chemical Fraotionatign; and then eazhy to -

AV nk. _Chocglgh e MENGAG%. U0, LU B 5846 L S SybOkp SIS Bepk

: Exarrple 12 n-arona reamls obt al ne e 1.

The car bonyAlso,aherenicﬁddeed;ongrs daﬂbeutsdm’dyd erngee balesdoffexsolidsbutas af ur t her
~distillation. Then,_ 5-10ppm 2. equivalent of-sodiumsulfite powcler :
“and 200 m oompeneRtithat laseatﬁta@arwﬁlﬁ Riabilygediirena; (Agegrdingly, all expedient =

modlﬁcattons read11y attamable by one of ordmary sklll in the art from the d1sclosure set

forth herem or. by routme expenmentatton therefrom are deemed to be vsnthm the spmt and o

scope of the mventlon as defined by the appended clauns |
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with sufficient agitation to dissolve the sulfite and cat echi;nzidggp b@e

distillate liquid. The resulting solution is stored in a sealé orz ner , .

wi t hout o dspace that prevents the aroma. from per ' t and

t hat pr evgﬁ?@%{gj@s’sive ‘anmount of oxyggn. from degrading t hm%d%g’?%éoth o

the aroma distillate "and the coffee base concentrate are stored separately

at roomtenperature for ,period of 6 nonths. In order to prepare a

beverage for consunption, -the coffegpppeesAanpeentrate is then mxed with.

the aroma di'stillate and hot water i's added to the nmixture. Upon

- consunption, the resulting beverage is found to have a flavor that is .

remni scenWL; f‘{l.esh-cqffee. Wil e the precedi ng Exanpl es were specifically '

directed t&%hi 4S8 nt and stabilization of coffee aromm, it will be s
i medi ately.realized by one of ordinary skill in the. art that aroma B

distillates fromother sources as well as other _ aronma-providing conponents

t hat contain. -aldehydeprocess forstahilizing an ateasma-provisting coroponent agaimst tasspounds .

maybe treated .i.n_essentialky the. sane manner..in der to, be stabili.zed as
O ol oseq. fiEratin AF Q5T g 8 perl o PRI RE ity of o JBe o WS

02/ 076239 RipriRe d4s9eRfifi thlarsindYrbvidRig cRfrpdRert vt ﬁbtﬁﬂil&ﬁfghgaﬂtﬂh%nmuhﬁ -
added to any one of a w de variety of food. - or beverage products whether

such pr odueffertiye éo ehsmioalinarag wdegisabie erapounds te funeestabitized yewe- or
after heatjngs:Typical produets incl e eady ko oy ink.
bever age. ruting GrinefL BRI GoRly £ 8efi Bl oo RN & o S K of i lebible

“that are | flgidres sanbyy dharidieistionof thetatarna Artie aroped-torithiningf confponpitaitiag
fornmul ator. The term "about, " as used herein, should generally be , e
all' P

: b
~ under st oodsteEereatdp) teduessioff flaynasastation duringierage PL g AEPmASIOViiRover |
nunerical ﬁﬁﬁgﬁﬁﬁperein shoul d be understood to include each whole
integerwithimthe range. It is to be understood that the invention is not
~to be limted to the exact configuration component that is separate from
t he stabilized groma,, Accordi ngl V. | 1. expedi ent... .nodi fications r ily -
hitainabi e by ofe_or The Srors otk LB s FbliaRE ArentGR e eomborE e
~forth her epghtaifl§ afl¥ast 8HE hivgh BXRRS hiTBAN 8hé Rite phRGEEIceFbnPAR] id pRIFBS ih @n DE. -
~wWithin'the spirit-and as illustrated and described herein. For exanple, an
aroma. can #eounteuffivient ¢o reaguwith uindesirablegeastive epmpeunsisagsaciatedwiththeproma-
,physical-or»cQﬁngav fragtionation,'and t hen can be stabilized according
- to the pregﬁﬁﬂ %9%%?F§ﬂ'mﬁth a much lower amount of a nucleophile. Al so, .
t he .renoved carbonyls can be di scarded or added back to. coffee solids but:

~as a scope of the invention as_defined by the appended clains. . :
o R The process of claim 2, wheréin 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. | o
4. The pr()Cess of cla:m 1, wherein the stabilizing agent is present in'an amount - o
 sufficient to react with additional compounds in thé_ arqma-providing com'ponént to generate -
one or more aroma compounds that contribute to the desirable flavor or sensory o

characteristics of the aroma or that mask off flavors in the aroma-providing component.

| 5. »Th_e process of claim 4;- wherein thc_é additional COmpounds- contain disulfide

bonds and the stabilizing agent cleaves such bonds to generate th_iolé.

6. Th_e prodéss of claim 1, wherein the'uﬁdesirable compounds génerate_ or
comprise free radicals and the stabilizing agent is present in an amount sufficient to reduce
~ generation of or scavenge such free radicals. _ '
o - SUBSTlTUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) 1 2 SEP 2005 WD 02/ 076239 PCT/ EPO2/ 02866 24 THE
CLAIMS What is claimed is: 1. A process for stabilizing an-g gppwmi'ding L
conponent -agai nst |oss or degradation of desirable flavor nsory -

“ char act er {3 i 89;9 its aroma during storage which conprisegTA$696i886 | ng

t he arona- prow ng conponent with a skabilizing agent in an anount
.effective to chemicall y interact with undesirable conpounds to forma
stabil'i zed aroma- providing conponent which (a) retains a significant
portion of one or nore of the desirable flavor or sensory. charact erlstlcs
~of the aroma in_the aroma-containing corrponent dur| ng stora

reduces of f fIaV/-or gEheprocpspigiaimn mges &fgngls ﬂt@ora e

conponent .
- sconpound- t con g{%gﬁ%ggﬁ?&h%e atom @/c{ih%nm hr%hﬁ:#etgac"i‘% él r of
el ectrons p;l@ﬁbﬁtﬁlﬁ{ﬁﬁ&liﬁtdfbemenabmtﬂtmﬂuxo:ooc)l@ﬂi to react with. unde5| rabl e

reactive conpounds associated with the aronma- providing conrponent 23, The .
*process of . claim 2, wherein the st abi | i zi ng agent is a corrpound t hat -

-contains at. | eagt on il 1 | rufﬁ:-gg and is. -
. present in an a?rount'?he oggs]ts\c/\gefen Perf&adnégg@%ﬁg)% g eQ@ryocess of
claim 1, mixesmtmaﬂtansur&lmfbemdegahgﬁﬂtandslowoem in an anount. . sufficient
t.o react w.th additional ~conpounds in the aroma-providing conponent to
generate one or nore aronmm compounds that contribute to the desirable . =
flavor or sensopy chepastqREdsIfcEimor, vtﬂeeuefuem@abstzlﬁmgen ﬂte% %&@M@h? in
t-he aromm-providi ng conmponent. 5. TRe process of .clai.m 4, erel
~ addi ti onal glutatidonmorstheivsalts. n disul fide. bonds and the stabilizing agent
l(ieaves such bonds to generate thiols. 6. The process of claim1, wheréin.
' e ‘undesi rabl e conpounds generate or conprise free radlcals and the -
stabiI'i zing ageny. i STRE proRBds dfitladm nwrunméfstdbmm%g adeit [SAAGRYm gpi’&éﬁttrhon
of -or scavenge such free radicals. SUBSTI TUTE SHEE ULE 26) -T..1"2 SEP
_ 2005 o) ozargatgglgg spfﬁp;ng@zyegggmh lglghyde groups of compounds assocrated w1thth ‘

, aroma-provldmg component

: 11._ The process of cla1m 1, wh1ch further compnses provrdmg an’ antroxrdant .
" with the stablhzmg agent to help reduce or prevent ox1dat10n of compounds that prov1de the v

desnable ﬂavor or sensory charactenstrcs of the aroma

: 12.  The process of clalm 1, wherein the stablhzed aroma-prov1d1ng component -
_ . is drled toa powder and is stored untxl a later time when: 1t is reconstltuted for consumptlon S
( . bythe addrtron ofa llqmd ' '

13; - The process of clalm 1, wherem the stablhzmg aroma-provrdmg component' B
s prepared by mcorporatmg the stab1hz1ng agent into 2 material whrch is added to the |

aroma-prov1d1ng component dl]Ian storage

‘ 14 The process of clalm 1, which further compnses separately stormg the
‘stablhzed aroma-prov1d1ng component ﬁom a further component of a food, beverage food-
y - formingor beverage- formrng matenal until preparatron for consumptron of a food or o B
‘} | ,beverage product Whrch exhtbrts the desirable ﬂavor or sensory charactenstlcs of the aroma |
| ‘with the food or beverage product being prepared by combnnng the stabrhzed aroma- |

B provrdrng component the further component, and, optlonally, a hqu1d
' SUBSTITUTE SHEET (RULE 26) -



. Substance that contains or generates. a sulfite, a thiol, an am ne or an
amno acid, and is 7. The process of claim1, wherein the Stab'“ZéSEPZ

is S, a sulfite or a present in an amount of between about 0
ppm 8. Thwomzseess of claim 1l wherein the stabilizing agentPCTEP2/02866
sulfite.and is present in an anmount o6 bet ween about 1 and 10, 000 ppm 9.
The process of claim1, wherein the stabilizing. agent conprises cysteine
or glutathione or their salts. 10. The process of claiml, wherein the
stabilizing agent is an enzyme present in an anount sufficient to react

Coimonent. i 180 Bk pF B BRE R SELE Rt oo sp BRI Kbt

- of - conpoung®niahsrbviding dotiepdnest wnﬂe&bwm V\%]erﬁ{ e TeitaRIgcoftpdhas and | lastl cs

of the aroma 12. The _process of claim1 erein the stabilized

ar oma- pr oviigiddo Esmpaliad food er bﬁ‘ﬁe@gew@%@mwla&ﬂwl liguid pradyctitptobtaima

e Ml GRS TE R A

provi d| ng pammmteasummcmuﬁrteonbyemdbmanmgstbfage@tfaﬁu pdvederg agent
into a material which is added to the aroma-providing conponent duri ng

"j.storage 14. The process of claim1., which further conprises separately

storing the r@"'rﬁggr%@mo%ﬁlvwrw}gcr RPN SRl Bl ieforfomPonent

of a. food, beverage, form ng Gr bever age- until
© preparati omafegial asompawdter ibyrsprdy- dryin:gmi'fweze-ldgmg&@dlqmbﬂwdmuml ch exhibits
~the desirable flavor or sensory characteristics' of the aroma wth the
~ food or beverage product being prepared by combining the stabilized arona
~ providing conpogent, m@grécuéémm@%ah Sdisbili 4r8RA Clﬁhwdﬁn/éodoﬁgioﬂent :
. SUBSTI.TUTE SHEET (RULE 1 2 SEP 2005 WO 02/ 076239. PCT/ EP02 6 26
15. The prisdensedby pasamg] ¢ amptriacprovidingreampanept theaghagrdrons mgmbteae, film or
stabilized__aro ent. Wlthafoodformng or '
~ bever age- f%"?‘pr?fﬁga?c‘,—gahﬁtﬁ‘h %Eﬁﬁlrg)&a 1@3 ‘8 forma liquid food or bever age
‘- product and drying the liquid product to obtain a solid material that
“retains the initial flavor or sensory characteristic of the aroma for a

~time period of 1&t | Eheprogess ofelainsl.ovheseia hessbilizing pgerfds a gas mshthe st orage

. Of 1 he pov‘&%lhzed aroma-prov1dmg component is formed by passing the gas through or around thc

-aroma-prowdmg component to form the stabilized aroma-provrdmg component
19.  The process of claim 1 wherein__ the aroma is chocolate or cocoa aroma. -

20. The_ process of claim 1, wherein the aroma-providing component is tea

aroma.-

21. The process of cla1m 1, Wherem the aroma-provrdmg component is malt or

Malllard reaction flavor.

-22.  The process of claim 1, wherein the aroma-providing component is coffee
- aroma and the étah_ilizing agent is present in an amount sufficient to react with some or all

of the earbonyi gr_onps present in compounds associated with the coffee aroma to reduce or

)

_ inhibit pyrrole loss from the coffee aroma, or to rednce or inhibit 'degrad'ation' of thiols in the; o

coffee aroma, thus retalmng the desuable ﬂavor Or sensory charactenstlcs of the coffee

aroma durmg at least six months of storage of the coffee aroma.

SUBSTITUTE SHEET (RULE‘26)



16. The process of claim 15, which further conprises providi n& t IE% z@ti d
material as a powder by spray-drying or freeze-drying the Ii& SEbr ct.
17 The process of claim 1, wherein the stabilized aroma-providing -
~conponent _ i red by passing the arona-providing.‘conpoqqﬁt h a
‘por ous neﬁ%éiﬁ&gagfln1or paper nateriagl, that contains the'sta6$$?@?ﬁg '
agent. 18. The process of .claim1l, wherein the stabilizing agent is a gas
and the stabilized arona-providing conponent is formed by passing the gas.
through or aroupsl thghe ﬁf&%afmﬂ%mmm@%f%iﬁﬁn%%ﬂ ifsaded aPinkicéfEe
aroma- provi di ng conponent. 19. The process of claim1l wherein the aroma is
chocol at e aomagbmgarenessing or sivrage of thectoffepfiromaai m 1, wherein the-

~aroma-provi ding conponent is tea aroma. 21. The process of claim1, wherein o

,2Lhe arona-providing conponent .is nalt or Miillard reaction flavor. 22.
The -process of ghai NMThe pydtRELIMTIAIRE], SN 1RED BHeQ¥bidh McTRIERRHMA anld3hé of f ee

aroma and the stabilizing agent is present in an amount sufficient to react -

Wi th sonme #iebiliging agent is assoeigted ovith thgrcoffpe aremadwrmombiningthostabilizing sgentavidy -
~with the ¢ thﬁg'aﬁr“%v to reduce or inhibit pyrrole loss fromthe coffee
aroma,. or U 2daeeVsr i nhi bit degradation-of thiols in the.  coffee aroma,
thus retaining the desirable flavor or sensory characteristics.of the

cof fee aroma during at |east six .months of storage of .the coffee aroma.
SUBSTI TUTE SHEE#>-( RULle process of ofgim 24 ydhenain the oflyer @dditive irewlidgliqyides 27

~ 23. The progass of claim22, wherein the stabilizing agent is added to the.
cof fee arona during processing or storage of the coffee aroma. 24. The '
process of claim1, wherein the aroma. is coffee aroma, ‘and the stabilizing

agent is associgjed ﬁ%th t he cf%gf.e’e?_ir )ma.. by conbining the stabilizing
&ent with anoffrer AhePrcess otzisima whetsin the Camier i palyah FhSham AT gon,
. other addi § ifMGoriy beRhicdridhydidafillh bRl bn anfiBxidkhe Process of claim 25, -

wherein the carrier s a solvent, an oil, an"enulsion, I a flavoring agent,:
- a carbohydrate, a protein, or an. antioxidant. SUBSTI TUTE SHEET (RULE 26) =

- SUBSTITUTE SHEET (RULE 26)



