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PCT/ EPOL/ 14775 The present invention relates to a process for the

pr epar at manoxf4942avour concentrates and their use in the PEEBRIAMTITN oOf
chocol ate. As used herein, the termchocol ate al so includes chocol ate
materials generally referred to as conpound and ice creamcoatings. It is
well known that there are a |large nunber of different flavour attributes

associated with chocol ate. Anbng these are cocoa, dairy, rﬂmﬂmmmmm‘ﬂmmt
bitter, fruity, malt, caranel .and bi i okjie attribute | ar,
caranel and biscuit/cooki em‘?@ﬁﬂpméeéﬁ%mf%re hi ghl y deskdogdod=e i n

certain chocol ate products. Caranel and biscuit flavour generation has been
+descri bed in many nodel reaction systens. . _
4- hydr Dheypresemt diventidry telB¢stiel)a-racean foreh¢ preparat ponfiflanput cokentatep Andatheir

S armeterih SR PRy 5 Bes G P A B SR PTURE ASanP DRSS DRtEd 1 n
hi gh | gMelislsigeReTally AEa¥ 18R 05@MPosidcihdase ErdaiReahgsSdeoxy- L- mannose) ,

fucose (6-deoxy-L-gal actose) and 6-deoxy-fructose by reaction with an am ne
(Wng et al. 1983, J Org Chem 48: 3493-3497; Wi tehead 1998, Food Technol ogy

Feb 52:40-48),. Specifically, .4-hydroxy- = di hyl - - f urangne can be
gener altdy Wf’ﬁdﬁﬂoﬁgrtﬁgnthsgeeargﬁ&ar&ﬁinﬁg%leﬁf) é‘rig%’tr i at‘)'éurA%%%’g?els afs%orchag?(fagﬁt%vi a
the | ogsocOlatedMAAOHE Ehedé QP coddd! dhitg rdasted e det,abitter) theddindt, taramndli da@t one,
whi ch | eads to_ 4-hydroxy-2, 5-di nethyl -3(2H) furanone after dehydration and
dfcl i zbis¢uiticooRies aftibutesciln partieplar, |cgimel gud| bispwtenliaverer atbiilyitesz ghat7are00) .
At basj.c A-hydr oxy-2.5-di :3(2H) - furanone can be generated from
r hanrmo léhfé:jgﬁlé?b}i%neﬁeéélsn d&’%ﬁ%?@%?%!cés' conditions formation is only found in
presence of an amno acid (e.g. arginine). The conbination of rhamose and
arginine results, in 4-hydroxy2,5-di nethy] -3(2H).-furanone formation, which
i s 40- Seramgl anchbigrat fleyoi espgradehass Regg des elewrfa(effe&ﬁea(cpav EVSiemy| edo
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PCT/ EP! ol1ne as flavolr precursor haS been extensively studied
i n conbmimat(Mamgvit tah 1083UcOTeCleany 483493 342it; Whitghead h33Hs IFoad dethnivkidyl Eabd

reacti ens. . ng ,t.he co nd e ed from proline and.rhannose
e - RpAPAR) “SPesidiRe? aypap oty S EneE DS LT abAs B b2 AR, o TS
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Washi nfraing He:enokipatiandeading torpdietopy rwhigh: feagds f 4nhydiosy-215dpmted;3(3Hess| et
|. 1985, J Agric Food: : i o F 1934-928) .
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concenps:ari100).i At Hhsiondly4-hedioxe, htinieigl e 2H)figandnegduar be henerddCirom nodel
aqueous reaction systens. The biscuit/bready/roast flavour attributes have
al so bEwmnesq aloas Whereds wadsy agigisesondifiong farmappg 15 qalyfeund &3 prssensg HyA"Hodge

;1 oS ieid FPE ki), ROt éthaffotcnd REinfie, BRYACH 4 Ry or
Unt er s2Padimethyl SRIDOfrA08¢ fomadtion, kdychi spéE60 dokipbighet, than aangt gtherl pygarol i ne
rated f, | i ithine.,ln US- A-3687 S- A- 3782973
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char actyglic URQBJ N&alein 94781 49-4 1455 Y CMaginkih Oaﬂ@drdﬁaﬁ?-@%tﬁ?los(gi{w@gm t hat

Amador 1 rearrangenent conpounds have been producéd from proline an
6- deox gerratmmex dowsl at p&h8 Aswith inerrasiag terdesratuest (99XC) nn equrens buffers| bower by

ing. The dri I Xt uyre,was, i rated int ood natri .0l | d by
ﬁ@éti ng™o%y 0§ ‘ﬁgé‘i}]@x ézse ?lénegfyﬂggﬁ&e)gﬁltr%mge p?agcglssg é\%egegfrﬁgerdhgﬁﬁgéeﬁiég nm xed
Wi th aghnRz&f fdstosdddgratatibin Shadl @ aBnd68,guA gric PaideChed 1@0PPYEENEe gl ycol ,
coated onto uncooked foodstuff followed by m crowave radiation. US
5,041, 296 al so disclosed flavour precursors treated by m crowave radi ation
before mixing with a foodstuff. In both these US patents it is stated that
oils were not useful as solvents since the reactants wer eémm" ﬂm"mmum EP O
398 417 B 1 al so disclosed 25 reactions between rhamose w mn
other non-fat systens such as water, ethanol, propylene glycol.sgz4
gl ycerol. US 4701 335 di scl OSQF?\‘SﬁQUTELﬁﬁ@Td(HUL‘E syncentrate i s devel oped by

mld heating of butterfat, m protein and sugars such as | actose, gl ucose
and arabi nose. The butter-1like concentrate



30 contained at least 6-fold and 2-fold increased | evel of

5- hydroxynet hyl -furfural and maltol, respectively, and were used in bakery
product sw0 /B2, 663, 236 there i s disclosed a butter fl| apOERE/GOTROOSI tion
t hat has been produced with butterm |k, sugars, vegetable fat and 24

SUBSTI TUTE SHEET (RULE 26) WO 02/ 0219- 452 PCT/ EP111/ 1-4775 3 35% of

wat er. US 4, 347,258 di scloses that m |k powders have been reacted with

but t erPrbhhe asflgmoas precersorf ha3(beB) extessiwaly stadijed o cambiaatdmiyith rédwothgpugaisct

Many attenpts have been o increase the level of flayour precursors in
Chosol BRI ol SRaE) AT Grac G . eRnonEAhe eomeauiin elaion Bomas. 597
di scl %sﬁn@éx%msé Qfe hhﬁrgﬂf@%%hﬁﬂhﬂb(QH‘}Jf&ﬂaﬁdni’H alfdﬂeé;@mtz%-ﬁmgwﬂ by
‘reacting reduci ng sugars and protein hydrol ysates of corn, wheat, "henp,
soy, r(yH)-pyabbzingeShaw, alshHoeld89alheraial gaukerhiiarhop nwieisneds. Radianent dffr oach,

to enhance cogoa. fl uf was tq increase the free am id poql. - A-5,
656 0940Gpet Blakoot I dupgacan,Chirmieal 85cie e SHashmgtay il Shapodoth 95

conmbi nadrfiier O BEHRt 16:680663STradid of 0UORSIT BRI Fodd"Chéth IBIII.¥ES asaigh as
cocoa ni bs (soaking), cocoa |iquor or cocoa butter. According to

US- A- AAgT6 Food CheanadF:934:82%). iAs dritvdrued.bdimptbyF3@2Hidurangangys dbketimadly

hydr ophobi ¢ free am. no acids such as envl al ani n | euci Ne,~oLY.L 0SI Re,

7 g i iaab{e, it B AReR 4 SFathf ReBe BN R AL Bt P Wi frosl oS

f r uct agReo R raditiBASYstemns MThelBiscRR/bréwlyaodst flAkoutAtfbues hak) £6 beeh studeedihesent
invention is to prepare flavour concentrates for use in chocolate to give a

¢@r anghamnhawde! systemsi Prodise rias descaibed by Hudgeetinh §1 978, 6gecahSpicFadayfl 7t 3e
. . . v . o of £
P oncertQ B Kbl Bid Brebligt) REGoRaRiRT>R, LR alrty BAOG 'y Ohillerds, 20U

conpri@v9y 2Qdbendm Menterdr Forkdh 121:006-RODL ian ahigeyr Phpasaicempblily @4icepyleicur sor s
A), and rhammose, fucqgse or fructqgse {flavour precursors 1lBJ) , to a fat-based
medi urRYarding awpsigeperated fram prelmeagd gythine dp U 43684692804, UStH:-3788913 Hut es
to for | t : : I r i i at 125
Ctor i teporfiita GRNREBRIR FactSh BUELAR, oaical o GREhA MatecP BROPARIED
about Wit TPclidVketpnest €ISakj0R2 AP0 dischBedrifiat Areddoratdayrangdneent abmipaseld wedi um i s

anhydrous m |k fat, cocoa butter, |i e hydrolysed mlk fat, cocoa |iquor,
but 1 erbeeD aequss ol Brolie it ChapGegP e e TmRpSe Shdercigfing, in
tropi Caharofsiioud l%h@r'yfnr% TRE ke nixd WaeiRbARkMed (IS althay MRt oWeROr S

are proline, rhammodse a fructose. O her conbi nations of flavour

pr ecurtpohentingcl ude fucose and ornithine. MIk or vegetable protein

hydr ol ysates nay be used, and are prepared fromm |k powder, casein, whey,
soy, wheat, cotton, peanut, rice or pea protein isolates or concentrates.

SHBSTITY 45t #9B Tis (ditebted 26k process wherein rhamnose is mixed with amino acids such as

Phe, Ala and Leu in water or propylene glycol, coated onto uncooked foodstuff followed by
microwave radiation. US 5,041,296 also disclosed flavour precursors treated by microwave
radiation before mixing with a foodstuff. In both these US patents it is stated that oils were
not useful as solvents since the reactants were not soluble. EP 0 398 417 B1 also disclosed
25 reactions between rhamnose and proline in other non-fat systems such as water, ethanol,

propylene glycol and glycerol.

US 4701335 disclosed that butter-like concentrate is developed by mild heating of butterfat,
milk protein and sugars such as lactose, glucose and arabinose. The butter-like concentrate
v 30 contained at least 6-fold and 2-fold increased level of 5-hydroxymethyl-furfural and maltol,
respectively, and were used in bakery products. In US 3,663,236 there is disclosed a butter

flavoured composition that has been produced with buttermilk, sugars, vegetable fat and 24-

SUBSTITUTE SHEET (RULE 26)



WO 112/1)9-tat 4 PCT/EP(I11/1-477 Preferably, the flavour reactions may be
performed by the follow ng processes: i) The fat-based nedia is heated and
the fl avewooyseearsors (A) and (B) are dispersed in the neCrednf/arrbased
medi um and reacted under reflux at 125 C. This preferably occurs under 5
agitation. In this process, the flavdur precursors are added directly in
the fat-based nedi um w thout any addition of noisture. ii) The flavour

pr ecur 9% of vatetdUS 4647, Higsdisdiesesl tims alilkgsbw dersahdval icae resated rwistobutter dax, inbuf f er
at pHS. 0 - 8.0 or 5-50% pot assi um far b&nate solution to forma flavour

pr ecurB8enseridQ-80vegvatefopredien aiskahlaqpe Rradick .nen added at | ess than 1.5%
|l evel (Ww) to the nelted fat and reacted with agitation under reflux at
»125 C. Preferably, pH of the m xture before the reaction is 8.0. iii) The
f 1 avouMapy eitemste havetbeendnddenmyncedasothedevdl sffddwomd precusbisah ichecolate €lavour

[ uti , . buff H5 0 - 8.0 -50% i o] t [ uti . Th
TP avourasiaBEy FeoFraBMEs LSS5 b bar At CraatBoPS. BENCB EOT1inS. o6
| evel nﬁerg’él}f%ioh%ftahgic@ﬁ|ch€éi)l$tétfrabé\ﬁﬁﬁ Rding Feducliey afs%ﬁ@?'r&@inrﬂyﬁffdﬂ&téfshus

obt ai eated under agitation’for 10-20 mnufes from100°C to 125 C,
Wi t houtf cérosiwhgat, hempesog rie atsasasute badey, avimahendrdisbt protginsaninathe

remai ni ng 18-20 n‘]nutes of the reaction is perforned.at 1 SC(gncdsﬁ

agi t at PBFPARa 1 &PPaTee et dIXBYy Wab HR PEFEAT Pigatiey SHMES A8 B0%hbirAad

m nut egy6 d¥3edigd1odl % prBé‘és@ffoﬁé?ﬂaﬁeiﬂ% H6Ra IRVEIEY RASHNON corfibiBatton dNgnimee of a
fat-based reaction systemensures the followng results: i) Conpatibility

30 t heacidssanduedusing: sirgarsaindatf watrixas such s £pEarmips (soakingk ebeqadiquop@ueesa For

| hyd i f i tidl i_th,.ch | at d,r d
coat | rianictontBe B 7. Lot HREh oG cn iRy i M r FadE By G6iRO1"
propy! gagéptolc frE@midbdicids ¥6& & phéhylaaineaRecihéayrdsmeOrgining) valed dhd/or

chocol ate and conmpound coatings which wi |l hinder optiml depositing and
enr obi Welepgine arshredueing Aegay, sHPDRS BIHESSnEUGEPRS, AapimopRyOr AIXtwes theessi coat i ng
applications. ii) An increased stability of |abile conmpounds. Furthernore,

during heating of mlk fat, flavour active conpounds such as nethyl

ket oneBhud, at bbjeetofahdipizbant invehadmisftapteparcildsuncencatiraeedense wrchocghte be

generated to further increase the quality of the reaction m xture. PG

gl ycer ©lgivy 2 garpaelandiy issyiticpelie fla¥ur s” have however not been proven

useful for incorporation into chocolate. SUBSTI TUTE SHEET ( RULE 26) WO

02/ 0-19-1S2 PCT/EPI11/1~775 5 iii} The use of fat as a solvent allows

t enper Ateordingito onxaspsst affthd @€enainvantorethereps powided atppodess fog dlik priodjctibne

uni quegﬁﬁs of the flavour conc ntrgtt.e i? oht ai nepl b\y t he use of a fat-based

r eact i Binflavour concentrates comprising the addition of a mixture of flavour precursors comprising

20 proline, ornithine or protein hydrolysate (flavour precursors A), and rhamnose, fucose or
fructose (flavour precursors B), to a fat-based medium and heating the mixture to about 100-

140°C for about 10-120 minutes to form a flavour concentrate.

Preferably, the reaction is performed at 125 °C for 30 minutes. The concentration of the
25 flavour precursors may be about 5-250 mM, preferably about 50 mM. Preferably, the fat-
based medium is anhydrous milk fat, cocoa butter, lipase hydrolysed milk fat, cocoa liquor,
butter, vegetable oils, medium chain triglycerides (MCT), triacetin, tropical fats and their

fractions.

v 30 Preferably, the flavour precursors are proline, rhamnose and fructose. Other combinations of
flavour precursors include fucose and ornithine. Milk or vegetable protein hydrolysates may
be used, and are prepared from milk powder, casein, whey, soy, wheat, cotton, peanut, rice or

pea protein isolates or concentrates.

SUBSTITUTE SHEET (RULE 26)



, 5 Preferably, rhammose and proline flavour precursors were used which
were dissolved in 5% buffer (100 nM Na- phosphate pH 8.0) and added to the
heat ed f WO tased2medi um preferably anhydrous m Ik fat. TheT/Eeact#itn

m xture was heated for 10 mnutes from100 Cto 125 C wi thout closing the
reactor to evaporate nost of the watdr. The remrai ning 20 m nutes of the
reaction was perfornmed at 125C under reflux in the fat-based nmedium This
process allows 10 nmaxi mum 4- hydr oxy- 2, 5- di net hyl - 3( 2H) - f ur anone

concentration to_be obtained. Thus, .the Br esent. i nvention has surprisingly
posi t iRreferablytha flaypur rractienrdpay beperirmed by g follawing meesssest | avour usi ng

f at- bagade A RoR oA HeEEd R WLNcBR bt GHBRUN WA B e BlsPLLAFIEE Used
as amihe fTlavour precursor, as proline is a precursor for caranel as well
as 15 rhelssdufat-bhved adédiomsandt rgpatedinndar refhiivatt 125 °C Thkis rpeefetabbnodaairsvender
proline, and rhapnose in fat based nedi um produces a range of flavour

catti verEdaHpbJAdals PA@%W@W?&%J&F%&%@ Pr-es%% %HF&‘?ﬁbeth& f-based medium

2- acetyiroln BYY hlilifEofRbistr@r e i nvol ved in caranmel and biscuit/bread/roast
fl avour respectively, were used as chem cal markers in the described

i nvention. 4-hydroxy2, 5-di net hyl -3(2H)-furanone was the major conpound in
nost af, t.he.reaction flavour .20 products. .The. ri.ch.and bal anced, flavour was
roat DREABRT BASBEFeRy Ao BLrBat PEUReo T DRt P Bt P
react i s (EX8i0Rdess50% SHtheiunt eABeNHE Solufion RE forRPE Ha®hr Preduddo? sWRMtBN or

3- hydroxy 2-butanone (‘acetoine), 1-hydroxy 2-propanone (acetol), 5-nethyl
1Qr f ursabpengiondvigly igthentadged at ey thepdrtedevel wév) wothy Ineley fahandireacetoxy

2, 5-di net hyl -3( 2H).f ur anone. ri.singl i-t. was.found that 0l i.n

Feoul tU PG SHGHRBRORCTRS ¢, PryERbi Heorine Bl BRER B voRUBh 1060 anone
accurnul ation in fat-based reaction systens. However, the aroma of the
flavour concentrates may not be linked or limted to any of the conpounds
nent i diddhe Agupur pracwsorsdh pag Banay plsp dealissglvied jin atkaling Migtes salytipn gl

precur sers: sol whilj S Lgh -

i nyariigy 38 HrisgP osesliel HAREAL BhI0R Tus, v ey sqletion o

$ avowsuspinsiohegdnatatet st added aHdvis§%yr levele@ued) itonthotneltbe fachmed meadhas,etheo, for
exanple, 1.5% can be beneficial to avoid the first stage of the reaction

i ncl udepRsionsnikiuse thuspRfirediis Beated yndegagjiation dorel G20 punytes fromr @0, detlion

2 A SPATR A0  IS, uS B f S7

parti cainates df hhesreaetidnoid pesfonef @r126W undeayragaatidncansit rafiink. i Prefembiyt, ahatodal oma
conpounds, directly in the fat ase. | .fat-base eactions w.th rhamose
C ooh T RO i 50U I RS o Ao PEBEIIEERT BRI RGSED! Ons w1

hpuct ose, which is a cheaper sugar flavour precursor, resulted in

substantially | ower anmount of 4-hydroxy-2, 5-di nethyl -3(2H)-furanone. The
4- hy dr'Bheyuse of adutrlmsed rea¢tin sysigmagnshegs thevlellowmgwesultsas t he caranel fl avour

coul d be,incr ed ipacreasin e gatio of fructos rol ine.

React | BRIy chYots VPR Earetaef Bdmratdh End Robda® i i ve
resul tg@niple antydrdudahilk e as@patiblé with bhosdatd, ad Ghafst dompodnd idpatingsainane

| evel and a 10 strong caranel and biscuit/cookie flavour., Thus, fructose

and presicpadugiah inlcompaiblgswith sehopelatgo Howsver upreyleaglienlnGloand glyesralhased

avour Chl ieh | o f thi.s..in i i - i dto
Pho. Lo the scofef of bl kOl BREEhpAlng lneg B I, Wfadt ORAAET 0
of chodepbsitifig (dndctnrdbing foorpnfentignens iapplidations akd difpipg eh ecableymOc&iingy
wei ght of the flavour concentrate, based on the weight of the total
chocol RpHCcatmNgs er abl y, the flavour concentrate is incorporated directly
into tk ) . e j AGHE id e %l n
“chocol 2? e&gg%g%%glséﬁ?lg ?@d?aiéﬁ%lg%ﬁg%y?ﬁgﬁ%‘?‘déi’t ract’ g%lﬁiﬁéddnffe@gﬂs{sgd;’y
bef or eflavoap aptiveatéopolinds sutthes otetlgd ketosesydsgonébhasleshortachaur fatiynamads amt es

inpart caranel apd/or cooki.e/biscuit note in t chocol ate. The flayour 20
oo erRiesiE O aw2Bt bS esBraisn dnaifeh taefao Mranialfy 5 B bRk Syt iC
Accor digerbl0 @ Walerbdted NRACtATIPSRVoRE iR MoRREE nbhREBA | PrdvEalsRfilS for
provided a chocol ate product with nodified flavour characteristics

conpr i wicoryoratienfintawbogoladencent rat e as descri bed above. Such chocol at e
products include mlk, dark and white chocolate as well as compound 25
coatings for use for exanple in bars or ice-creamcoatings. The invention
wi |l now be described in nore detail with reference to the follow ng
nonlimting exanples: . 30 The follow ng nethods and reci pes were used in
t he experinments SUBSTI TUTE SHBBBT(TRUEESRBET (RVWE €Y 0- 19. 152 PCT/ EP01/ 1- 4775
7 Vol atile anal yses were carried out using SPME (solid-phase

m cro-extraction) conbined with gas-mass spectronetry. Sensory eval uation

Y b1 1 N o, o o o, o



conpound was carried out by a panel of 6-9 trained tasters. 5 The chocol ate
used in the foll ow ng experinents was prepared by standard chocol ate
processi WO ME6ds according to the foll owi ng general forROT/EPONG775
procedure. The white chocol ate conprised crystal sugar (40-55%, cocoa
butter (20-26%, skinmred ml|k powder 5(16-25%, mlk fat (6-10% and soya

|l ecithin (0.1-0.5%. The m |k chocolate used in the follow ng experinents
conpr i i$ipdhe as©af Pthd & solvdnt-aRWs terBptaturds40-cbd of ¢00°TRatl Anaiert prdddurkGo18%) ,
mlk fat (4-7% and skimed milk powder (10-15% . Wite chocolate

conf eclfq‘&ﬁ@ry conpound coating used in the foI I oW ng experinents conprised

cryst Jowder
(5 260y THEBichents Qs TGP RO ANEEYs SRgeRly g a A e d R O e
confectionery conpound 15 coating conprised crystal sugar (25-60%,

I O
A AR B A AR il
chocol al fHOSPHaRAPN AR anB GAd LM ﬁé‘«ﬂe&fax%ﬁéd Iﬁtzmaé gil%@e%éﬂg% g

coatin 3454% m 1k powder (18-30%, soya lecit
vani | Ianhy(h@u@ itk ﬁtﬁ%he lfe'hcttionahmb atas heetegdontl morutes Ham b¥RTC 0y 129AGr i sed

crystal 25 409 oatl ng fat 20 549 cocoa
ponder A Sugelrectys aeteior i vppigie Slost Db ewgiey THeITFTATI 1 MG GRVAT texanp o
1: Therchdt@yONhs peé&Bftine@ s 1wceumf FOUIER the fa-Uassisheliahd. OMRidprogedsatiosti  r ed
reactor with 25 tenperature control. Anhydrous m |k fat 809) was nelted in

flfe reraexlowmﬁ&yde@nyewtd@mgm@@mémnawg@nq@n@@mnsm be obtranado Jdwg,5themy)
and pr ret k.fat or added .

Separ ST fHERtORYe; SREFRERTEolverirbinty g Achfialibn OL chlan™] 288 Bt a mose
and prﬂiﬂoﬂ?uéﬁ/ﬂ% Eatlbageltifetih Bs Edispdred to dlakichodquebasBytemt. 125 C under refl ux.
The reacted erial was allowed to cool to roomtenperature and stored at
4C or room 30 tenperature. The flavours were incorporated at 0.5% | evel of

Sreer PRUEMaisa! st B SulBa e RO Td BleR SRR K PRI B
fib av ousissiitgbrastiivdstt t9pe Adngr wiailed. The mpdceibe bytweeh pesline i alintndses a fat-
thoroughlég m xed by hand, and. pol ded jnto 20 %ﬁam bars. Fol | ow n_g(cool i ng,

bar s BEABIHRPIRRS afrngnRfdlaveurcastive compeunds <-hydaxy@mpdmethil s GR) at
| east élfs}faué dTQ%cé:@gP-tpﬁﬁ-oH‘ﬁé wHdH Qre thvoReR ol Lgﬁ@@% ﬁpgtbé%g @réﬁ/m;s 30

days before tastin corporation into white at e:
gr am oflaviolne rﬂsspaawclyn wWdraveadr asnetenackd enarkers 18 $hegy descebaf im/enqimet4elh)5drmey -t ed
chocol at e s. and xed manual ly at 50 C to honpgeni ée t he sanp

fol | owed- dwe e TaF‘P’i%t"Y%nthﬁnEPaJ?éI%ﬂW”Pﬂt'B Biogt 94 rthe rnﬁeqqoavﬂmgour
990! I NG dhAE STHEFieh dRIBhEREES ol hREHOd! qlk%@uwmweattfy 4 Ohik@ré 80%veral

tenperature for at least 4 hours. The sanples were allowed to equilibrate
at 15 @nipyunds genadaigd iththeoeactions Examples hé othhneuhpounds amrﬂlee@aw;memevmbuat ed

by bl vre'gret’flﬁy&rggy wbupangneg (cht%ﬁn%?dl-ﬁﬁ}g)l()lz bsptrgpan'g‘%el(ascgtnBl methyl furfural, 2-

hydroxy 3-methyl 2-cyclopenten-1-one (corylone) and 4-acetoxy 2,5-dimethyl-3(2H)-

furanone. Surprisingly, it was found that proline resulted in the highest level of 4-hydroxy-
25 2,5-dimethyl-3(2H)-furanone accumulation in fat-based reaction systems. However, the
aroma of the flavour concentrates may not be linked or limited to any of the compounds

mentioned.

Addition of 5% buffer, pH 8.0 facilitated improved flavour precursor solubility and
+ 30 subsequent high 4-hydroxy-2,5-dimethyl-3(2H)-furanone generation and intense caramel
flavour of the fat mixture. However, reduction of the aqueous phase to, for example, 1.5% can
be beneficial to avoid the first stage of the reaction including moisture evaporation. It is

possible to perform the reaction without any addition of aqueous solution along with the
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were conpared to the reference chocol ate mass w t hout any incorporation.

I ncorporation of 15 the fat-based flavour resulted in strong enhancenent of

attri but 80 82&#48s caranel, biscuit, and cookie in the chBCOERIEINTESS.

Vol atil e analysis of the flavour concentrates was carried out using

sol i d-phase micro extraction (SPVE) 6onbi ned with gas chronmat ography- nass

spectronetry. The generation of 20 4-hydroxy-2, 5-di net hyl -3(2H)-furanone

and 2-@aeluy brebuRpfst 0k paticuas thisl mahed isasrefhediis akddras kebiidk Werteiml #68la and

bi scuit flavour, devel gpnent, respectively (Figure 4).

4- hy dri@mpopndydipgstlyyn thefotphase, anone was the maj or peak in the

chromat ogram 2-acetyl-1-pyrroline was also identified in the reaction

m xture. It is clearly shown in Figure 1 that reactions in fatsystens

f aci | i ARtfetsbased)reaatiensrwitiathanmosé resuhigddinariengs EaramakdrddyiscitZddpkieuflammane. |t
line as flavour precursqr facilitates

i f h h hat,
LR CIAT B S A o e e AL A TR
(Fi gurigyg) -%Eaiﬁwbp @Pﬁgﬁt%‘%%i“fe .tstzgg-gx@s.tﬁmg " gﬁ@m%ﬁwﬁs.@%&@ﬁéaml e

1, except that 1.5%o0 I ne wat'er 0 ol uti drops o 0%
NaOH i 3(2H)-firdanovet levgl asae!lcd dealcaanelflavbtihcaudbe inernmasskbyaimdraasial itleratibhi s

of "t nebtpriioneor 80T RS I spreys St WUk it mBE B adofd PiYlo
chocol ﬁs&osmsﬂ@aqﬁiabﬁﬂh&ﬂnéléaﬁﬁym&:dr&ﬁﬁ-Jﬁéu@lg@mﬁfumogg/lg% 1532

PCT/EP(11/1~77 9 exanple 1, resulted in attributés such as caranel, biscuit
&40d cotiong. cagimal rapdsbisauvcoskic flavououThusadrugione ené grelineecan3dlseribe wsked as

reactign. Exanple 3: 5 A fl.a r reaction s performed according to
exarrplfgavf,urg'i?g@rﬁ?r riingtion 'ang%ﬁfﬁdgﬁaé’%”ﬁ?‘\é%%e flavour precursors were
di ssolved in 100 mM Na- phosphate buffer, pH 8.0 and added when the m |k fat

had reached a tenperature of 100 C. This apﬁroach facilitated the reactions
at bashctiHusther aspeetealsthes inventingl igblitecteq tofthe mee pf dauflaus coepntiategtagr e was

cvaporE P fisc P b BERRL BE, PR fhe AgSRE) W86 320 on

n he produc enperature ha r

WeS costtferabeyd 08veby masightXofathe 1dvotr chfdentrates ®8éddosn tthévBveigtit SHOtHROtomaIN.
I ncorporation_of 0.5%of the fat-based flavour into chocol ate, as descri bed
i n exaisrelate, Preferablye the Bavour conpgpisate 4y gomperated direqtly ipfosthgi ghogelatec dski e.

Str O”Qtﬁé Ha@@ﬁrac%ﬁéerfnla?e"i%’ g@ é’l‘@t%(cij ﬂﬁ@étﬁ?’iﬁ%é‘é&lﬁé copRitle Herlfiaft, Raryih&orSt rong
car ane AVouT Was cofrelated to i gh

4- hy drextmae@orb-idli nexicksary Iefddfe- ineogooatmnl étel theFichododatd ) miss. EXhespl @aviouk
flavour reaction was perf rg‘?’g according to example 1 e>fcept t hat the

f | avoUfONGFHEAIFSs JPRAe P FOPSAISEAY B5E i gheorchaeolaten dbep8a¥atron of

995% orkbifrah@lartRRiel LRHOUE i BhbitHRA il AnéraRHbLRA 11 altributes such as

caramel and biscuit. Strongest biscuit flavour was 20 achi eved after 60 mn
of reaction. Fructose/proline reaction in anhydrous mlk fat resulted in

t he hi ghest. accumul at.i gn of 2-a | -1-pyrroline (Figure 3). The |evel of

o nyarS55Png G, Tuveh ity Jepdet 35 b macseB i Busep lere Brpfeided 8 PesdiFons

wi th ri3anasdthmbdified flAvour characteristics comprising the flavour concentrate as described
above. Such chocolate products include milk, dark and white chocolate as well as compound

25 coatings for use for example in bars or ice-cream coatings.

The invention will now be described in more detail with reference to the following non-

limiting examples:

v 30 The following methods and recipes were used in the experiments
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Exanple 5 25 A flavour reaction was perforned according to exanple 4,
except that the flavour precursors were 100 nM fructose and 50 mM proli ne.

| ncor por 3G ®0484520. 5% of the fat-based flavour into chocoPEGTEPIEEIITI ed i n
attributes such as caranel, cookie and biscuit. The caramel attribute was
enhanced by increasing the fructose doncentration from50 to 100 M _ 30
Exanpl e 6: A flavour reaction was perfornmed according to exanple 4, except
t hat t Vielafileaanalysepwerewasizdsourasiag SPME (sodidghasemitrd-eXtramion) cormbided withat e.
The casein hydrol ysate s prepared by standard techni ques usin

Fl avousafyﬁ@sﬂmtrﬂmemnggvsw o@é[&%%e titl&f’agﬁvﬂ‘i‘rxtcﬂ?‘é’f“mtéﬁﬂ KR tatg pssrh TUTE
SHEET Qas caffbd Qi By 4351 BEFIRRHIlGAEE 10 Nor di sk, Denmark).

-Hydr ol ysi's Rgs asg? ornedg%lt 8SOC using 1 %aenzyma by wei ght of protein
content to achieve approxi mately 50% degree of hydrolysis. Incorporation of
0.5% of, the fat-based. fl av i.nto chocolate resulted in an increase in the
L cr amebhe,chpsaliie cised 8 Hifnielloning FXPRIMENS, Jpe PFeRarel Y| FaRAEPHOFRBt sor

of bi SgEdskREeRhEaK8tokdREes (ROMIRWAS aRfsulEacd prbcelurtheheiviitel at
system A flavour reaction was perforned accordi n%@to exanpl e 2, except

t hat tﬂ@cbﬂam/mmpr’meé@w%ﬁsﬁ%@-ﬁﬁ)m@ﬁ)ms 622aPo) Gkimvned maidk poerder .
I j .0, % - i i
on 1 necatseSy e die g7ty SRS sol IBRRR YA ThE wE BRI FpeEi lel” |

achi eveflowingdexeflihdeisn®mprised@scdactfifiteP { 5122935, &l gd@0-35% )0 chéd liqiRr (Fxanpl e
8 A flavour reaction was perforned accordi ng to exanple 1, except that the
fl0avout8%), aailk Bbds7%% andskmewdmll pewdes (20rd>%0- nM proline. I ncorporation of
1.0 %of the fat-based flavour into chocolate resulted in an increase in
the caranel and biscuit attributes. Exanple 9 Cocoa butter can al so be used
as r eawthiten chadiaten coffdctianegyir copsiindodomig Reed ahnid 26l1owagr eiprdinicats
exanple 1 except that the reaction nediumwas cocoa butter. The fl avour

pr ecur erprisgd caystad sugar (AahPiesconfrgtionerytraing) fah@4-407es pplkrRaydsh (5RS%).0 % of

the fa&&mﬁ% ofl'-o".‘ié‘%fén& 0 ﬁ&%ﬁﬁ&b‘idﬁ%ﬁ'l\ﬁﬁﬁ cil&}o%{?e 'c Efe&?tﬁﬁgi WE%‘}; Surigar anmel

and biscuit tattri Ss. Again, e Co atron of prolinelr I n
nsesencatiaf cofiphisdd @ystabsdgdr (234665% ) rooufentiaery eodtidgofad (1434 074))ingitk powder

4- hydr oxy- 2. 5- di net hy| - H).-furanope concentration. . Al thoug e_4- hydr oxy
25 3, 5CaA b (pPoasp Qrfé'rcé):?@né(a@ Hb&?lrﬁ»tl%r?nﬂ,aseywe@ﬁhl%&@é&é%a&ﬁv@s, t he
panel | | ' 1) C : PIL@; CAe 5@}2?) -
prepar%@tc\élx}a%ﬁédr@%é@?o,%@ g?/lo%{rag nc%ﬁ?xﬁ& at .S?%hst&g?lcgglﬁi?}é? 0se rrix;a%'f(?)“

cont ri Mty mdkt posvder o 8430%heoyd hepathpo(G2-ddl % ahédhevahilhml (0EH ek 06%).eMi11k0

Ex le 10 A fl . ti f d di | t
Chat "t HSPlal FRERR RS RASBB LOPIRGRE] CIYPAL PFR/aqr P EanE: B (e 50
Y 1 hasm AR soerd-POmL | s SR U SHEET |eTHAEPR) 19602110252

PCT/ EPO1 /1 Qr75 Incorporation of 1.0 % of the fat-base | avour into
chocol €@ -8.86%)ted in an increase in the caranel and biscuit attributes.

Example 1:

The flavour reactions were performed in a round bottom 3-necked stirred reactor with
25 temperature control. Anhydrous milk fat (80g) was melted in the reactor and heated to 125°C.

The flavour precursors, rhamnose (50 mM) and proline (50 mM), were added directly with

the milk fat or added separately when the temperature of the milk fat had reached 125 °C.

Rhamnose and proline were reacted in the milk fat for 60 min at 125 °C under reflux. The

reacted material was allowed to cool to room temperature and stored at 4°C or room

. 30 temperature. The flavours were incorporated at 0.5% level of addition into a chocolate mass.

Incorporation into compound:
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Exanple 11. 5 A flavour reaction was performed according to exanple 5
except that the reaction nediumwas |ipase hydrolysed mlk fat. Hydrolysis
was per f woebois2h an i mobilized |ipase, Lipozyne RM | M peDEPNoMO7SNOr di sk,
Denmar k. The flavour precursors were 50 nM proline and 100 nmM fruct ose.

I ncorporation of 0.2 %of the fat-basged flavour into chocolate resulted in
an increase in the caranel, biscuit, and cheesy attributes. SUBSTI TUTE

SHEET Offtligfan? 6F the M&btu Mivol® 535 LA MD ghal ERldnigldtely/haltdd cdmphiaRiess
for the production of flavour concentrates conprising the addition of a

mi xt ur@asss thorenugsly mywéé)url@aqi,sanéémiwdsmm%g@m)bam &oilﬁwnn&ﬁmilﬂaub@es were
Pedi ardeBe e B Sye PR edulorBRETOR b UBhAT TN SR urd 01 spftetii o]

2. A pwatea:lslewaétosécp.lmtﬁdtelanl&P@lfm I-30Mdeysheforehastingxt ure is heated to about

125C for at least 10 30 mnutes. 3. A process as clained in claim1l or 2
erein the fat-based nediumis heated and the flavour precursors are

di sper%gglpb&uton%tgq@fj@%ﬁgﬁmp&%gla{@d| um and reacted under reflux at 125 C

ocess as aimed 1nclaiml1 or 2 wherein the flavour precursors
are dl@ﬁe)lgmd of me’erﬁ%itai ﬂaizounewasaa@ed 30/109i gramo of bofpietelptmeitdd chocolatd. 0 or

5-50% w w pQt assi,um c ution.to forma 0 ecursgr sol ution
or suslaéwﬁ@ﬁmxsé mygnu w L% EoboTepdminecns Sopia: tIava by s onr

Pr ecur S msRtdd ihRs grbaﬁsu $BBAGINGRobnA BdRAvAE dbRSRIel faa& aihoéefa W %quliSbrhiae

heat ed fat-based nedi um and reacted under reflux at 125C. 6. A process as

dPai et mqmderapmwrv\fmraélenstt%eoum ahesrmples svers adioveasl tgteqoﬂlbmte siukpYndoron i s
25 addﬁq fror’rléfgf t 5.0 %wwto the heated fat-based nedium the reaction
mi xt ur 5P S2YR0FRS (8 1rnglo 20 nminutes from 100C to 125 C and reacted under
reflux at 125 C. 7. A process as clained in claim5 or 6 wherein the pH of
the mxture before reaction is 8.0. 30 8. A process as clained in any of

t he prEeelionglats samplesisere gvalnatechby blindhidstingowith 6-9 sussiipangitstssHEIMpiRSLE 26)
were compared to the reference chocolate mass without any incorporation. Incorporation of
15 the fat-based flavour resulted in strong enhancement of attributes such as caramel, biscuit, and

cookie in the chocolate mass.

Volatile analysis of the flavour concentrates was carried out using solid-phase micro-
extraction (SPME) combined with gas chromatography-mass spectrometry. The generation of
20 4-hydroxy-2,5-dimethyl-3(2H)-furanone and 2-acetyl-1-pyrroline was selected as chemical
markers for caramel and biscuit flavour dévelopment, respectively (Figure 4). 4-hydroxy-2,5-
dimethyl-3(2H)-furanone was the major peak in the chromatogram. 2-acetyl-1-pyrroline was
also identified in the reaction mixture. It is clearly shown in Figure 1 that reéctions in fat-
systems facilitates high accumulation of 4-hydroxy-2,5-dimethyl-3(2H)-furanone. It is
25 furthermore shown that proline as flavour precursor facilitates 4-hydroxy-2,5-dimethyl-3(2H)-

furanone accumulation as compared to arginine (Figure 2).

Example 2

A flavour reaction was performed according to example 1, except that 1.5% of alkaline water
.30 (Stock solution: 4 drops of 50% NaOH in 20 ml water) was added along with the rhamnose

and proline. This approach facilitated the reactions at basic pH and increases the solubility of

the precursors. Incorporation of 0.5% of the fat-based flavour into chocolate, as described in
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WO 02/ 09-4~2 PCT/EPOL/ 1-4775 13 9. A process as clained in claim1l wherein
rhammose and proline are dissolved in 5% w w buffer and added to the heated
f at - baseWOonedHo4R2wWhi ch was heated for at |east 10 m nut esPETERI/B0OTG to 125C
and then reacted at | 25C under reflux for at least 10 mnutes. 5 10. A
process prepared according to any of %he preceding clainms wherein the
fat-based nmediumis anhydrous mlk fat, cocoa butter, cocoa |iquor,

conpoudi@nipd .1, lréspaee 1hyaﬂm|ulésaiillcmdskczfrﬁhel lbllﬁchﬁrandvaﬂfk'i@tﬁt&)dgbétscarﬁﬁgll um
chain trlglycerlde triacetin or tropical fats and their fractions. 10 11.

Use of flavour wapachievsdadst 3G min afreastignmed in any of the preceding claims in

t he manufacture of chocol ate or conpound chocol ate or ice-creamcoating in
-an amount of 0.01-5% by based on the weight of the total chocolate. 12. Use
as cl aExempled: cl aim 10 or 11 wherein the flavour concentrate is

corp ed directl 15 nto the hocol ate or conpound chocol ate. 13. Use
as cl & n‘@%l’oi“ﬁ TeAcHPR Waf R ﬁ’r?gttﬁe ‘bdr 2 &é‘i‘ﬁtrtg?é“l‘@n%?&o%@ in

conmbi b0 AN dup Ip?éch?sbrsf \lvé‘l’éQii'isﬁlveaq)n 1do miv BORIsBh e Qﬁﬂgugﬁas Cfl’d aglql | : ﬁd

fl avour characteristics conprising the flavour concentrat al e
any ofwhémthpme'ﬂeﬁit hafl iehetiedm tehperatire hO LY UE. & iy apgpmedch Lacilifatedrtkel rdantiedsai m 14

Wm |CE el g?agllglrﬁ 34 (}ﬁ%g&sgﬁmdar tht; %4 ég-pr?\m' te rc}:or(t:'n?xltlzlilrteewas l?en?é)du Qv?thgl?tat 'ng.
A' Y. Aélgﬁ Lf‘h%ereﬁ:ltmr&ill ffostb AR MuRRdRUL PSR AP ReEdt? Ruffddureddda Pkn{v

gl fa[V] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] calU] ca]c: a] ca] ca] ca] cal ca] cRa
]IQa] caﬂeed]eddpéa%a]i@a?ayapna\]asa:poax}@dl r]_re@gz@H125 °C Total reaction time was

L R Tk e sl

) 99 () @rahiple) /19 kesall8d=3h bk’ such ;as caramel blSCI.llt and cookie. Strongest caramel
zupkfa\ W] ca] ca] cal ca] ca] ca] ca] ca] cal] ca] ca] caj ca] ca}lca] cal] ca] cal] ca] ca] ca
] Ca] Caij'l@@}lc Hag afl@qugbz}ﬁ,ea]ﬁatpga?fbr@]a@m The strong caramel flavour was correlated to

6{ upj e k‘/F iﬁcﬁz%m%%ﬂ%@f 9] cal] ca] ca] ca] ca] ca] ca] ca] ca]

¢8] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca!
G GGG?HHHI pl | 5KKKK6LLL PNk M MMMIVNNWNOGPQORSNES{ vl gb] X] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca]Flé%i‘]‘R}a]“ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

| NNNNNN
ATl R P RGP expnlclarhcpt e A RSO EATeRY can
a] Ca] catedlaaM fiictadecaid)| ﬂ)al]antmijneamcabomhoa]mfﬁ]S%bﬁ&lea"at based ﬂavour into
aa{ aa a\Nbb crrcucxcclde}rg&lltee% ff f

i Zupkf teayesueda) &frabptesasue U]Sc %“ér‘] b‘éf‘t‘%\] rgnesst sl HaYouE %Al ca] ca

bea] Caelc‘?ﬁ’dveé]aﬁ@t] G‘(ﬁhﬁﬁbf: AlaE B M&@Jeﬁﬁblme reaction in anhydrous milk fat resulted in
11i]jyj) kkpkkl 9l Tl edde! ee/&ffffgoggh

i zupkf the Wighes} eedunailatidre af Cajastily 1em]rmi1U]3 c(&‘}gla? ca] dag dajdd ajfchhydiosni2c®] ca] ca
) i e Sk ol BRI Rt i ittt (- 1ove
#109%&' ()-#10%&' ()-"10%& ()-"* 10%&' ()-h109%& ()-T*109& ()-vl &10%& ()-L' ()*eZ
’ Example 5
25 A flavour reaction was performed according to example 4, except that the flavour precursors
were 100 mM fructose and 50 mM proline. Incorporation of 0.5% of the fat-based flavour into
chocolate resulted in attributes such as caramel, cookie and biscuit. The caramel attribute was

enhanced by increasing the fructose concentration from 50 to 100 mM.

.30 Example 6:
A flavour reaction was performed according to example 4, except that the flavour precursors
were 1% fructose and 1% casein hydrolysate. The casein hydrolysate was prepared by

standard techniques using Flavourzyme 1000 L (fungal protease/peptidase mixture from Novo
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#109%& 10 10 10y>" 109%& ()-"y; 109%& () -, #109%&' () -, S#109%& () - &L0%& ()-*G

j A2Z0D,

#1090810%D 02/043BL10%& ()-m ;' 109 ()-!1:' 10% (& () - 35 L0YRCTEPVBLTIVYR: () - &
L 8PWUSZOD! | 2° ' 10%00% ()-2Z!1 2" " 10%008 () - Z! &Y&L0%& () - !! %&10%& () -

| S810%8 () - ! S810%&! () - Pkl m(bC! | 2" 1010%&! () -

#109%& () - YMLOY&' ()- 9" 110% ()- 10 10 10> 10% ()- (D dEbC | 2" ' 10810%& () -
109& (Noﬂﬁiﬂk%&)e(n)na%lﬂ%rébs&lﬂﬁé&péxfm#ibﬂ‘yﬁ §0°CLusing 1% enzyme by weight of

gdEDCI | 2 10S, ) y10%& ( y#109%&" ( 1098 @& L$#L0%& () - "#10%&' %D 1098
.(]2 oz} Pretsin Wrtse@d%& %w@z@@m % )h(y frolysisy foggrporatinngdt GA%of () - 3!
. ocyz-l‘]s%%)bﬁ%%dﬁm i S sione s tIn AR ek} e Bonfe st o )

#10% () - 10%&' ()-19109& ()-3s109& ()-~11:"""V#JENDC! | | #109& () - f @109%& () -
00/ 10! () - #10% () - LLO%! () - ViHS
%V& #10%&' ()-" 0" #10%& () - #10%! () - &10% () - &10%&: () -

F#]-O%g()ﬁﬁﬂl%' wHidH 19 #BEMCGtdowrd precursor of biscuit/bread/baked pact compounds was
109&' () -, (#109%&' ()-!1&6:" 10% - & ()-/#10%&' ()-/#10%& ()

YN &) e)lso) @)w;a;q fbtble!naitk Gy@ystemn - Bmym&&ewbﬁmaﬁ@m‘b@e@mm@%%mm 2,0

10" 1036 () cine mAbUPSPRG ks SA0E At kb2 50 SR o S E (-
of 1.0 % of the fat-based flavour into chocolate resulted in an increase in the caramel

10 attribute. Although a flavour impact was achieved with ornithine, it was less pronounced than

with proline.

Example 8
A flavour reaction was performed according to example 1, except that the flavour precursors
15 were 50 mM fucose and S0 mM proline. Incorporation of 1.0 % of the fat-based flavour into

chocolate resulted in an increase in the caramel and biscuit attributes.

Example 9
Cocoa butter can also be used as reaction medium. A flavour reaction was performed
20 according to example 1 except that the reaction medium was cocoa butter. The flavour
precursors were 50 mM rhamnose and 50 mM proline. Incorporation of 1.0 % of the fat-based
flavour into chocolate resulted in an increase in the caramel and biscuit attributes. Again, the
combination of proline/rhamnose in presence of 5% buffer, pH 8.0 was proven optimal to
obtain high 4-hydroxy-2,5-dimethyl-3(2H)-furanone concentration. Although the 4-hydroxy-
25 2,5-dimethyl-3(2H)-furanone concentration was high in these samples, the panellists
perceived lower caramel as compared to chocolate samples prepared with reaction flavours in
milk fat. Thus, milk fat seems to contribute to the flavour when incorporated in the final

chocolate.

. 30 Example 10
A flavour reaction was performed according to example 3 except that the reaction medium

was cocoa liquor. The flavour precursors were 50 mM rhamnose and 50 mM proline.
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1l ;' 10%@8% ()-M bl ' 10%@8& () - Mgl2) 3D3E3F3G3f 3zodY: ! ! s&M 109%& ()- 10 10
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0% ()-Fs10%&' ()-]79h9y::";f;}"r?2dY:111]96
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D1roo<U<bCl T #109& () - #1098 () - Ys109%&' ()- & ! 109%&' ()- 10 10

10>l(\)/tL0HfzS<')n@brddsﬁ@E>1a> 9% aBtiE! fat-BARA® ay purihOYBadcbtald2BLIGdd BHDMBrdade I the

T 109 () - Y ,

GLOY&:' qayamelznd Risaiaid pHEREPULES-  GLOVR' () -, ' - 109& () - YRL0%& () -, | #10%&' () - &LOY&’ (

) -, 3#10%& () - ABi BBCsCCaBbC! ! !, | 4#109%& ()-!2 "' 10%00& () -

., 31#10%& () -,/ #10%&' ()-.&L0%& ()-,f, #10%& ()- C&DCD'D_D DaD~DD~_@!!Y, " 10%B&
()- 91zx A08Ba1() - 10 10 10>|er0%& ()- @9@ 0% ()-! 6&10%<& () - DEEE

| §0%38£\ aV &&%%ﬂ%a&éﬁ%ﬁ%ﬁ%& #31?00@%#‘%6%8?1’%% “hé‘)l@%%%‘f’" Toedim() - 10

B () Xé* %Ba@%&%dro?%%%ué )fatp|H)@“ﬂ&25§ L&'A% @fé&neﬂ#M%Ba% GrhinoBiltRdBEpdee, » /
109B& ( #109B&
6 L L L PNKkipbxgrvel RIVK B Grdnh Novo Nasydisk ) Denh@iek. ﬂ]B ﬂavour precursors were 50 mM proline

1OB> 19 (/fog()O( &L'@'u#t]dgg nco%or@o 10@ % /( )of %%&t:lé?oﬁ/aes%d (fPavour mmo eCrIe!s,lil{'ele%&I (

3&10%& n(ak ifRke848 14 e hPsfe1 (Dischfil BfcHeksy atdiiies( ) - OCPQRORSENDC! ! ! &&10%& () - #
10%: () - #1098 () - 10%& ()-T#10%& () - &I0%& () - SMESS+TTTAENDC! ! !, Y1#10%: () -
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1. A process for the production of flavour concentrates comprising the addition of a mixture
of flavour precursors comprising

5 (A) proline, ornithine or protein hydrolysate, and
(B) rhamnose, fructose or fucose,

to a fat-based medium and heating the mixture to about 100-140°C for about 10-120 minutes.

2. A process as claimed in claim 1 wherein the mixture is heated to about 125°C for at least

10 30 minutes.

3. A process as claimed in claim 1 or 2 wherein the fat-based medium is heated and the
flavour precursors are dispersed in the heated fat-based medium and reacted under reflux at
125 °C.

15
4, A process as claimed in claim 1 or 2 wherein the flavour precursors are dissolved in 1.5%
alkaline water solution or buffer at pH 5.0 - 8.0 or 5-50% w/w potassium carbonate solution

to form a flavour precursor solution or suspension.

20 5. A process as claimed in claim 4 wherein the flavour precursor solution or suspension is
added at less than 1.5% w/w to the heated fat-based medium and reacted under reflux at
125°C.

6. A process as claimed in claim 4 wherein the flavour precursor solution or suspension is

25 added from 1.5 to 5.0 % w/w to the heated fat-based medium, the reaction mixture is heated
for 10-20 minutes from 100°C to 125 °C and reacted under reflux at 125 °C.

7. A process as claimed in claim 5 or 6 wherein the pH of the mixture before reaction is 8.0.

.30 8. A process as claimed in any of the preceding claims using rhamnose and proline.
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i ix v e SR R R R Ewemé uMasrels the fat-based

" #SY8mbdinih is-dnB3rdd® BhRkfat, cocoa butter, cocoa liquor, compound fat, lipase hydrolysed
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milk fat, butter, vegetable oils, medium chatn triglyceride, triacetin or tropical fats and their

fractions.
10 11. Use of a flavour concentrate as claimed in any of the preceding claims in the manufacture
of chocolate or compound chocolate or ice-cream coating in an amount of 0.01-5% by based

on the weight of the total chocolate.

12. Use as claimed in claim 10 or 11 wherein the flavour concentrate is incorporated directly

15 into the chocolate or compound chocolate.

13. Use as claimed in claim 11 or 12 wherein the flavour concentrate is added in combination

with other flavours.

20 14. A chocolate product with modified flavour characteristics comprising the flavour

concentrate as claimed in any of the preceding claims.

15. A chocolate product as claimed in claim 14 which is milk chocolate, dark chocolate, white

chocolate, compound coating, or ice-cream coatings.
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