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Field of the Invention Tha present invention relates
to a beverages and foodstuffs having hei ghtened
resistance to light induced flavour changes, and
conpositions that can be used 10 advant ageously as
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present invention is particularly suitable for use in
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reasons it is sonetines desirable to enploy a
packagi ng material that does not exhibit this |ight
shielding quality. In those cases, the conposition of
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Background of the Invention

Light induced off-flavows formation is a well known problen:-x in the beverage and
food industry. A variety of off-flavour generating reactions that are initiated or
accelerated by exposure to light have been described in the scientific literature. The rate
at which these off-flavour genperating reactions progress is usually increased
dramatically by exposure to light with a wavelength below 500 nm, particularly UV-
light. |

| Light sensitive flavour changes in beverages and foodstuffs may be inhibited
sffectively by packaging these bev'eragés or fbodstuﬁ"s in a material that will not
transmit light frequencies that promote off-flavour generating reactions. However, for a

variety of reasons it is sometimes desirable to employ a packaging maierial that does

~ mnot exhibit this light shielding quality. In those cases, the compos}tion of the beverage
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such beverages or foodstuffs, special |ight
stabilising additives may be usgd. It is known in the
art to enploy a large variety of additives for the
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Many food additives that have been proposed for stabilising beverages or
foodstuffs against light induced off-flavour formation have to be labe_lled as chemical

or attificial entities on the product package. With a view to consumer acceptance

B manufacturers of beverages and foodstuffs generally do not like to use such chemical -
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addi tives but, instead, prefer to enploy additives
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first aspect, there is provided a conposition
conprising caranelised carbohydrate, which
conposition, when dissolved in water at a dry solids
coBtumniarpbf the Invéntitm exhibits: 1. an absorption at
280 nm (A280) that exceeds 0.01, preferably exceeds
0. Ofy a8kt shect,aRnROSQT tho'vﬂgd r 2ldohpaBR WRpRfind caramelised
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said nmethod conprising introducing into said beverage
or foodstuff a conposition as defined above. In a
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manuf acture of a conposition that may suitably be
addiive do preventeragiyre dight induced gy ow ebanges is bevistapgstoy fasfistufts.
beverages or foodstuffs against |ight induced flavour
changes, said process conprising the steps of. -
provi ding a caranelized feedstock; -”~decol ourising
saiy § gRASKARK B a$ pldided S 264 Iof SnaeAURGD: D¥berage or 2
| east 100% In a flfph aspect, there 1s provided a
foodstoffe ttmyas gesitapbdst light indimed | flavpws clengest stid Meybd comprising

. . induced fl.,avour changes,. wherein th eyer age or
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22 March 2007 3a In a sixth aspect, there is provided
~a hop containing beverage that is resistant to |ight
i nduced fl avour changes, said beverage being

CchBr afuel hspedl, Mreds ploBided Qlpidtess o} e ndfufabitfe oft\@npdBition
preferably of less than 15, and a content of the

that 199 spitably be aped\asian\additize tojistrenedhapakility of beverages or foodstuffs
against light induced flavour changes, said process comprising the steps of:

- providing a caramelized feedstock;
- decolourising said feedstock so as to increase its Ajgyseo by at least 100%.

In a fifth aspect, there is provided a beverage or foodstuff that is resistant to light
induced flavour changes, wherein the beverage or foodstuff is obtained by a method as

defined above.
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low content of colour components is evident from the relatively low absorption at 560
nm (Aseo)- At the same time, the caramslised carbohydrate exhibits strong UV
absorption capacity as evidenced by the present composition’s Azgp. Thus, the present
caramelised carbohydrate as well as the present composition are characterised by a

_ 30 - relatively high absorption ratio Aggyseo. The present composition typically contains at .
least 10%, preferably at least 20%, more preferétbly at least 30%, even more preferably
at least 40% and most prefex_'ably at least 50% of the caramelised carbohydrate by

weight of dry solids.
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containing components, such as pyrazine derivatives. The inventors have observed a

| strong positive correlation between the effectiveness of the present. composition in

| " stabilising beverages and foodstuffs against light induced flavour changes and its

30  content of N-heterocyclic substances. In a preferred embodiment, the present
composition contains at least 0.5%, preferably at least 1.0%, more preferably at least |

3.0% by weight of dry matter, of N-heterocyclic substances. Tt was found that N-

heterocyclic substances of which the ring(s) contains at least two ‘nitrogen atoms
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substances. It was found that N heterocyclic

.substances of which the ring(s) contains at |east two

wolnegeniat ons 22 March 2007 WO 2005/ 030919 ¢1/NL2004/000674
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stabilising properties. Aromati g N-heterocyclic

substances, particularly those containing two nitrogen
at Gwkibit apastigharts caobdr Ilshtpﬁfé‘ﬁ1b$1n$dpl‘013@h®f eﬁmwc NHwterocyclic

N- R Qééﬁﬁaﬂéﬁ@s@gg@mg m&ggg Lo ol 8 aﬂﬁugﬂ%%fmd

consi st I nt dazi hes
a ndPreferailinthe i M-hstetokmlie shbstdmcdshare Ne]laﬂeda tﬁmnyﬁllel group consisting of

R e

Srrg/ kg, Thmﬂ\Bhepwreé}ehahhbstanfzesaiccbﬁﬁ@t 010 predehiginventio@ preferably

Iar d subst ances typicall oes_ not
T B 8t sibbiRLed st 1O TRUER Tove ity st ot & e
pr ghe E@!Delclﬂat velPBEST ROl subXERBE typRAlly dOB doh ¥RREDEE0, PAdfGably it
observed that the present conposition Er oduces

pap§s@gt sees 4090’1@66‘63@@@&}*@%9% 1ot ¢ anel i sed
car bohykl mb&ni&e Ko Gﬁeﬁe@thgﬂ%é infafk coMPoNTtionO) rooﬁiéé@%a{rﬁ&laﬂy

derivatives, particularl yrazi ne derivatives

10¢ o g4 Tewtlis Af e Kramelised gw gtvhwé@te eoniaEnsiat significant amount of pyrazine

15

20

25

Ac I u r Iy
{5 SBAALAG ol PRy 1 BLE SR ROYIRRL: v
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3. | 1 t [ azi derivatives
o bR B i P Wil PYAGTBE 55 mi T e 1
RI 3 D%élby welghpef darrmdtlger, oEpyradenteribatveogeceding to formula (I): _
hydr oxyhydr ocar byl residue; an ester of a

hydr oxyhydr ocar byl residue; or an ether of a

hydr oxyhydr ocar byl resi%ye; \d at %.ast one of RI -

R4 is a hydroxyhydrocar g lan ester or an

et her 20 thereof. Preferabl lfeast one of R -R4
represents a hydroxyhydroca y¢si due or an ester

t hereof, nore preferabléﬂ ts a :

hydr oxyhydr ocar byl resi g preséft invention
enconpasses al | stere0|soners that can be represented

by the fornmulas presented herein. Thus, the present

i n(Bant i on may enploy racemc mxtures of the present

N- heterocyclic substances as well as essentially pure

25 enantioners of said substances. In a particularly
pr whepin Ri~Bainslapendently repredentbydroas; »hy@oxybyfebcirhylaresidue; an

ester of a hydroxyhydrocarbyl residue; or an ether of a hydroxyhydrocarbyl residue;

and at least one of Ry ~ Ry is a hydroxyhydrocarbyl residue or an ester or an ether
thereof. Preferably, at least one of Ri-R, represents a hydroxyhydrocarbyl residue or an
ester thereof, more preferably it represents a hydroxyhydrocarbyl residue.

The present invention encompasses all stereoisomers that can be represented by
the formulas presented herein. Thus, the present invention may employ racemic
mixtures of the present N-heterocyclic substances as well as essentially pure
enantiomers of said substances. |

In a particularly preferred embodiment,' at least two of Ry — Ra is a _
hydroxyhydrocarbyl residue or an ester or an ether thereof. In case thé pyrazine




hydr oxyhydr ocar byl residue or an ester or an et4arch 20067
thereof. In case the pyrazine 22 March 2007 WO

2005/ 030919 PCT/ NL2004/ 000674 7 derivative contains
WoReddedopxyhydr ocar byl residues, it is prefgd 600860674
these residues are in the para or neta positions.

Most preferably, in the present -pyrazine derivatives

two of RI - R4 are a hydroxyhydrocar byI resi due or an

es tenivative eomtanstwoe hyforgylrotiibyk residues, it is preferred that these residues

ol R SERRG ogi i, IS pedRERIL i, Bty Hevves

r efver of R;o~ Ry @be hyxﬂo:eghgldxbbanb,}d lreshipel ooabestd or arcdibdr dereof

optio Cco, ni.n or unsat urate .
car bon- Yeﬁan q”é"i‘ﬂ ygT @ﬁr‘ﬁ% h‘&‘rﬁjrnb’i? EA‘{JE‘V@O’% (Fkstituted
5 anﬂ;f;cnmaﬁsymbl gm&mt‘mggfo@rb%ﬂ ds&issw Brahmomr hedar ay@oTarbon
pre era Vi ng carbon atons, |c exanpl es

of ChRs §W§¢/ a&wss, ong (0F| O B?S&We}ﬁ owonagonds ie.

u nb&w&%ﬁw&bEWMid%aﬁibﬁ-c%@ﬁ @ﬂma 'bled%}’kan h&cﬁoclaﬁmn atoms

addi tiogn to hydroxyl substituents, hydr oxycar by

r e RicHRD I viRE s 2@ bR sdotst. hEypical ma@@aplea et bydgmhych@carbyls
CafRRAY | brafcBEP A Wrell A€ YinbraBsHel Oy W. fhd &a&wmenyls In

hydr oxyam no, al koxyam no, thi ol

10 es@@monalp dydrosylosubsiduents; the hydioupesrby pesidue masty! a}so qom@nse other
ﬁ@skﬁcﬁ“%@t %m%S la' %bg%g%& t Eﬂﬂmlo ({M alkoxy,

pre erably not nore
pr bsfdemarbmwo, a&eﬂaynﬁoodwlb@hulﬁ& iethes esteeakyﬁho cod taide groups.

15 e han one. or re ydro I
LR RHRA, PRS DAl 1005 Sl s S0ty not o
C Ofirpu |Sse&bdn lafhmsp Médse rpadfergbl; mechydaﬁmrbwtresm;e doedl 1obredntain

pref erabl 4 carbon.a n a particularly

15 %ﬁfbgtﬂ’%’(ﬁytg 'Oﬁﬁﬂlfl?orlell?g‘srf’g}ﬁﬁmw&nber of carbon
at ons Ppiatintthé ﬁyd&da@h}ﬂijdjtﬂﬂjynﬁ:sﬂ&é bwﬁswsw,smefaamp 204 carbon
theraneof 5-12 preferably within the r e of
9- fgms, zgﬂdrﬁﬁorﬁtPrP o gn 6?’% RS cHY By pat ﬁ“f y @referred

pr @hjdahdnt, € Rill mefhePbf éﬁﬁﬁtaﬁfﬂ@ reBéﬁ@ hP 4! pyBdzRidRiRrivatives is
‘Mor e preferablé said reS|due _conpri ses three or four
S

hy igR 2, s pisferably ¢ (78S k130 t he
201 i ght ﬁk%@'l&dsﬁbﬂ@hﬁ%ﬂyﬂr&dﬂﬂl %@Q?Egﬁﬁﬁ§%mpnses at least two

invention typically contain hi gh tion o

di byeiryat isrewpadMeye Befasdly, %t@dﬂp reoBpriss fhrast exr forel hydroxyl
e sment, the present conposition contains at |east
0.5% by weight of dry matter of pyrazine derivatives
accor dibe gprazifico deriMatives 1ip, thWriL@héistabaisiﬂgemposiﬁon@E the present

d repr
| reafthion IPROANZERLLY o 1Rl B3GR & UHORKNLY AL Hogge, n o
- 25 di prefatred emhmhniemymapnemt chenpiovidibn: vegaihhatleaat @5% by weight of dry

palglg. ef ok ol in Eenvagves accordmg to formula (I), wherein at least two of Rj—Ry

independently represent a hydroxyhydrocarby! residue or an ester or an ether thereof.
Examples of di-substituted pyrazine derivatives that are particularly abundant in
the present composition include fructosazines, particularly 2,5- and 2,6-substituted
30 fructosazines, Hence, in a preferred embodiment, the present composition _
contains at least 0.1%, more preferably at least 0.3%, even more preferably at least
(.5% and most preférably at least 1.0% of a fructosazine selected from the group
consisting of 2,5-deoxyfructo_sazine a-[s ~(2,3,4-1:rihydroxybutyl)_—pyrazin—2fyl]-butane-




t he present conposition include fructosazines, 22 March 2007
particularly 2,5- and 2, 6-substituted 30

fiuctosazines. Hence, in a preferred enbodi nent, the
WbhesRRkaefoMPosi tion contains at | east 0. 1% pEPREr004/000674
preferably at |east 0.3% even nore preferably at

| east 0.5% and nost preferably at |east 1.0% of a
fructosazine selected fromthe group consisting of

2, L2 dsstfanllct Bgadebnginctosazine  (1-[6-(2,3,4-trihydroxybutyl)-pyrazin-2-yl}-

ver i bt g oSt S be Ot fitwin.

1, 23{1]3b111aﬂea1;2 Roltomaold, B,6dtpiopdrne {10/ j213¢t-tetrahydroxybuiyl)-pyrazin-

b bt 52 ool gt combihdal el A5 b of cry mateer. I an
51- Jsﬁec{ajly gre%rfbdfeﬁtbbtﬁﬂﬁﬂtr % Yidekbytzine RYdeREfed frém the group consisting

yl] t ane- 3,4-tetraol 6-fructosazi ne

(14 2 gy ol ORI P FopITARos thercof. Mot
2- ydrdredamily 2R ﬁru&os%zlﬂe LietsbRAbd R 1HROBRLY %hé?&%ﬁxg of 1- [6-{2 3,4-

thereof, by weight of dry matter. In an gema

pr dribydragbebomanetyl] bﬁ@nefh%;é,ﬂtﬁ@zlsne H%% Atiggroxybutyl)-
f"gﬁ?reo FBHth&Pﬁ‘?»'ntstEﬂn{hg Ha 2 BriHerNs" “%&%?Z' "?[?m latter

uct osdzi ne and conbi nations thereof.
10pr eteexmmsazmhsaare repesserdedbyribe followimgdornmthef r om t he
group consisting of 1-[6-(2,3, 4-
tri hydroxybutyl)-pyrazin-2-yl]-butane-1,2,3,4-tetrao
I-[5-(2,3, ri hy@doxybutyl) - oH
pyrazin-2-yl]-butf@ne-1,2,3,4-tetraol gdnd conbi nati ons

t heqeeof 10_@egoxyf o8
repres oW OH HO CH
CHr'

1-[6-(2,3,4-tr) but yl -2-yl]-butane-1, 2,

3,4-tetraol t osazing) OH OH HO N OH

OH OH _OH
| - (156234 by deppyhely B pymaing-yll-byteue, 1. A3 240l put ane- 1, 2,
3, 42, bAks3Bhctoshink)y, S- deoxyf uct osazi ne)

OH OH

OH

OH

OH

1-[5~(2,3,4-trihydroxybutyl)-pyrazin-2-yl]-butane-1,2,3,4-tetraol
15  (2,5-deoxyfructosazine)

The present invention encompasses the use in beverages or foodstuffs of both
synthetic (artificial) and patural pyrazme derivatives, the latter bemg most preferred.
Here the term “natural” is used to indicate that such a pyrazine derivative is obtained

20  from a natural source, ie. it is not obtained by reaction of (petro)chemicals.
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or foodstuffs of both synthetic (artificial) and

nat ural pyrazine derivati ves, the latter being nost

WO h6sed. Here the term"natural” is usedpi@nNizoo4000674

i ndicate that such a pyraZ| ne derivative is obtained

20 froma natural source, i.e. Z%t i's not obtained by
reacti on of (petro)chem cal S. March 2007 WO

2005/ @86 picSenPChinpisARAIVEEDANE! byTteearpelisiigrstigars in the presence

C Rt s o Sy B T i o ARG B such

-C Cglﬂoasa&uﬂe Sih@ Ninfctodaiine A Milota tpasticuldiy,n dreu gangosition hwills typically
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pakisarcharidg r%slda% RS PAFIEVIaE i AHRqSAgFTS SPBRTISHE @ monosdccharide
di sasehend fer rgééeﬁﬁg&; bl Ealddiidd %U%%;‘ WeighH JAORY SHSr of the

conprising a nosaccharide resi The | atter
p@@ém@ghs being cal cul ated as % by wei ght on dry

matte gq?% | T t, I
suitab e or stﬁg I Si & sgﬂable g)g s\%ﬁiﬁ@& bevg éﬂgsebéages
1 @nd rfdodf pnoduqﬁr @gamst kghtgadmd ﬂawtghtchimgﬁa dé@t Fdsnlin lhpwever, are

ggﬁ?‘g‘?m ng o L d p!réall%n &Y\B Y& Ucts c%l?i @Stgr—éoﬂtiﬁ\@otu@rfood

artircu I
Wgiraduets dntorden ausrofdabat theprse dfuht presén c@nldxsmoh n thessipdoducts will

that the.use of. the nt co 03| oninth
prcawar@lwm 15 RS A e THENeG pLablising SOmpoRtie, iy gesentially
Ftetmy ﬁﬁ@ﬁfﬂﬁblés Pleéféglhlﬂyﬁﬂe ﬁ?ﬁ@o&&ﬂpo@iﬁoh % @@ty enipletely
ete wat er, so e e rese
c d’i‘ﬁS‘?ﬁéP]t“L%rPPu tg agly %‘Hl%ﬁ SPptgnt o gﬁ&# 1)6; Wiy wﬁ i Pfél?fﬁlf}s pgtoa
URird Sblids Q&men%sut%%sm»em Bbst dlefdr@Ay bt £ 1ddt 0M ws. nor e

preferably up.to a_.dry solids content of at _|east
0.05 ks %“’S% §1ght|cﬁt®ﬂl§?“§bl°91p8¥m‘§t Cqniagnsnop m.{’rf?/\kha%ﬂmqﬁ @mounts

Pl StﬁJ]BJeiah&Hﬁls ARt la%eﬁgre@.ﬁﬂﬁgﬁﬁe' fol AR SERhalolYr B taramelised

nmore than m nor anount the nel anoidins that are

| amj@na}s r Mslsopidios|age fqlﬁuvmelalfgpme@lﬂrsdhﬁi cgp suitably be removed
CaRAMEly fl@ﬁjonl DRl bﬁluﬁehsﬁ@énapéﬁgtfd nE}é%éé?mér ok gil%fﬁalnyor another

| arge ecul es that can suita enove ter
c eagsiration dechofque fileat @aﬂﬂwmepaammw theclesis orf heleenlareeight, size,

BRI 5P N5 RS b SR bl 0%,
s ipzeforablipyiels didwo (196, myrequrefetablydess thirel¥% semMetninnge preferably less
CQIPOSi,k i on typi cal cong ai ess. fhan. 30%

o RO Rioh ! i e Rk ES bR P% W BPight Y mitkien of gopmponents
15fbf?rm§‘agliibld§mlae mfgﬁf ﬁregcgésy tc;f E(SBDa tMae pifivulang thmtbremenuoned
pref era s than y nmatt

C(ﬂlﬁ?aﬂtémét F\ﬁ?ﬂ’i’f@m S c%@] ‘f&?}ghtﬂlﬁ exeessaf, gOE(&)a even
3GndtPPartiMraly REEfdesUbRY kDa ahdmmaf SirRAEATy Br&dess of 1 kDa. The

amount of components with a molecular weight in excess of 30 kDa contained in the

present composition is determined by passing an aqueous solution of said composition
over a Nﬁllipbre® YM30 filter. Millipore® YM10 and YM]1 filters may be used to
determine contents of components with a molecular weight in excess of 10 kDa and 1
kDa respectively. It is noted that different techniqﬁes for determining the content of
high molecular components may yield different resulis. Therefore, it should be




anounts relate to the conponents having a nol ec4d March 2007
wei ght in excess of 10 kDa, even nore particularly in

- excess of 5 kDa and nost particularly in excess of 1
Wio200sJBe19 anount of conponents with a nol ecy@inriis@iiss
in excess of 30 kDa contained in the present
conposition is determ ned by pagSi hg an aqueous
sol ution of said conposition 30 over a MIIlipore(r)
YvBiefsidoddhat the kD4 powbets rpcitetVm@hamtiis\dppliativy eveslefiweyd i gelation
us e. nts of conponents with a

og%% 3?19&01&%#} cnb%&gbo & of 10 EpDa and 1 kDa

respe crhe\tedh;ced letve]J afnreldnadms bt otﬂerfcﬁ)mue Eﬂnhﬁlﬁmhg] mupstesces is also

for i ng .t he content .of
ST RY S T S nfeRe Biriasatiy rengi g 600 pyn. Tn 2
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reduced | evel of nel anoi di ns and ot her col our

cofieesinstiexorgd Sfi93 125 releulated hareiy A syitabismeihpd don dejprmining the

COL&M&mtéHsﬁ?ﬁfémwﬁﬁéécﬁb@d%iow at wavel engt hs around
600 nm In a 5 particularly preferred enbodi ment of

10t he i rilibérmssnt coprpesifioncis edvaniapestusly prestidadi igiarrglatively concenrated

CORRASL § e ﬂ:oi‘go}lgﬁc&% ?Uf at'l{%gtelrﬁ Loy, % %Qfefmlg @QBTHQ SOntent
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coRd8nt r at ed form e.g. with a solids content of at

I east AQ enplafifed Mboee, PRl pfesdk Yconigigition! sui@blgg Qbtadhs mitSogen
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|'i Mp‘dsmé’n &Y likARed. @oﬂﬁeﬁﬁﬁlﬂy,amp@}ﬁﬁ?éxredgénﬂﬁmn%t, Ghe total nitrogen
tabl ets._ Preferabl resent conposition contains

| ecouteptnfithepresent %mmaP% g% éﬁt@marmd PyiNdgeganDgterminatipn (Kigidahl
20 15MBBb®! MefifodaX pind 5Lk ﬁwﬁl zé%emefeep%efafabm%%aﬂ 198, most

Sui tablly contains nitro subst ances. Préferab
y

hoﬂ%ﬁ?’é‘b letpethamndQbatbyorel ttOf Syyematierp by anoghes prqﬁerreﬂeembodlment
‘?:;Brg@ by |
pr o erT ec?ﬁ gt,' lg'apﬂaét%' 1%, %&@?refa%%gs@b 2V b%{ﬂre t of dry

ment, thé’tota nitrogen cont
trmatbresent conposi t| on, as determ ned by N trogen

Det er We! i el [
is | espfg:1 %fgnﬁafgéén %ﬁgﬁﬁgb%tr?"g‘fag‘?"éggglq ess t tgon ?@g/s “%ﬁﬂdude
25 pr @lﬁmvwcﬂuph lag gxsti-bkidamts] &%ﬂb@im@ karrief meieyialacRtréferably] however,
ant% p ds ceofn:?prorsi% %oes pot con%ain any ingredients that are not considered
tural”, i.e. that need to be labelled as “artificial”, “synthetic” or “chemical”, In a

particularly preferred embodiment the entire present composition can be labelled as

15

£

caramel colour

‘” 14

“caramel”, * caramel isclate” “cai‘amel extract” or the like.

30 Another aspect of the present invention is concerned with the use of the present
light stabilising composition as an additive to .prf_:vent or reduce light induced flavour
changes in beverages or foodstuffs. Typically, the present composition is introduced

into the beverage or foodstuff in an amount of at Jeast 0.01 wt.%, preferably of at least




said nitrogen content is at- least 0.1% nore 22 March2007

preferably at |east 0.2% by weight of dry matter. The
| ight stabilising conposition according to the

woOvesiosely Nay suitably include 25 additivepcekghooddoos+

anti-oxidants, enulsifiers and carrier materials.
Preferably, however, the prese conposi tion does not
cont ain any ingredients that are not consi dered

" n&NBrvalYs and mere pisferabiie eflalt loash €.03 st eadbudaded on the basis of the
"artifici em cal

oa PPl B BB Bk e e v e it et 1

- ConpOs Ipi’éfﬁﬂ)l? anwitiendt aedell 5 #8.%, 'nodd prRBdrably Itowillame kexceed 0.3
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concerwpﬁ%énh cbiifositfoR i@fpakﬁtﬁlaﬂsres%ﬁme fbd gieventing ]Jght induced
stabili si ng conposi tion as_an ditive to pr event or

r e SaYur |chEfiges Uk aveseecs |2ad ofa?dshéﬁafﬁaegom%n espEicagequagtities of

f opfsiid, %MCEX%S%H 6‘rm abfR aHﬂh@ﬁﬁﬂfﬁaﬁP e %bﬁlb&;‘fhdnﬁs particularly
introduced into the evera%ee or foodstuff Tn an

arre@mptamouély upashigtbegerages wnd Jgodpiue Ehehponjainmt least| 18 ks (ppb)
e e e T

capyhga"b@lhvmw the basis of the anount of dry rmtter
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o Tesif i piRES et toac'sitn AR Siufrd iR ReER o Rogish in such an
pa kbt | thdt| the Sesiiltiag peodioy cqmameeﬁt feay 0I5 @lgtkei prellenbly at least 1

flav ur changges,jn beverages and foodstuffs.th

15 . o ENEn TRl o PRREAGE Grost RGP DA) 57 U efie of te
S UB§hANS QerBafived @b définca h@ﬁ&m Wefdrd) Taiadte@én mEEfa;qareferred embodiment,
conposition is particul

d d
bethsr makk Dexsaeer epntpns, o @r 0 Rk Eﬁ%t%@gﬁq étafﬂ@setlblngg% of

(pﬁgétosarzingoielleaéﬁnﬁ:oﬁomﬁ: REdtbe ballskind@lofl Q%ﬁiem?fﬁ'lﬁ{olé&me, 2,6-
i bof'avin and nost preferably at |east 100 10 9

r i Bexyfrasiosazingd. rigntosariar) 20k itasazing apd eombinatiqns Q:WO
st abi | %gnéM?sﬂhB ' ;%Es sug%h 's{bgﬂitsﬁ t Eﬁnpdsﬂi\ﬁﬁ Nirk Oparticularly

advant ageous cont ai tanti al armun S .
py prenpyneediif sai¢ aerpasiion istysed mtab;hsebﬁﬂecpb@@@gﬁs The term “bottled

Icgﬂg%ga L %oﬂn aské}tbre %@% gigésoco @iﬁ%fsggg l Ci ﬁ&dei’é %sf@e]l as

resu contal ns
at bé\tems 61 Eght_gr/ak@apnbphsm:b,l suchtas | phatics llasics onpokygthylene (e.g.

o bl R el R acri PP (30 0L Pl BLFER haptitatae

dePENgX Mo@tbﬁndtef OVE; ind/enpalysopylemee Iar ef pzrtleuilarly preferred

o PROdIRS: dhe, o liphls SEbibing feepbgrition 15 veSd s & Caaditive

particularly a light stabilising additive, in beverages bottled in green, clear (e.g. flint) or

blue glass. Most preferably, it is used as an additive in beverages bottled in green or

~ clear glass.
The présent invention encompasses tﬁe use of the light stabilising composition in
a wide variety of beverages, including beer, soft drinks, liquor, juices, dairy drinks efc.
In a particularly pref'erred embodimeﬁt, the composition is used to p'revent. or reduce

- light induced flavour changes in malt beverages, such as beer, ale, malt liquor, porter,
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fructosazi ne selected fromthe group consisti ngZd#arch 2007

2, 5-deoxyfruct osazi ne, 2,6- deoxyfructosazi ne,
2, 5-fructosazi ne, 2,6-fructosazi ne and conbi nati ons

wioRisRdere 20 The benefits of the present |i gi¥yni2004/000674

stabilising conposition are particularly pronounced

if said conposition is used to Etabl lise bottl ed
beverages. The term "bottl ed 6everage enconpasses

b elvamuip, gpmdd dﬂieragbvhiah acmbds fremnsor(c@nigin hnndntedsaxu]aas sf malt. The
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S mwelewmm@eﬁhm@ah “am simtack Aok feraRrEal n
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st abi tisbslig e@aﬁ?}dfgl«'ﬁiﬂ[ gmn’%vn%%ﬁqsa@@&;%foy the
e@ﬂa{s@mdﬂéveur FRBYe QiBht- gﬁtauﬁﬁga @6ﬂalbdu}id§£re hscﬁight fBDEeeformed at
pr ef er abl relatively beer, e.g. beer with an

EE’@“&% et %Y verrtion effothes $ulp Iﬁmentz@m&mmomdéfvsmoyocbmcaﬂy
RBp doinpdiBiE inPHhE beVeridh YEAfemaly 858 quliflied éF th@se sulphur

| abl e net hod for determmni ngkthe EBC ‘col our val ue
i sorawadﬂ ae guifipientoi, impart psuneanek Lavownto; mbevieragp pediiorignder it
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ager porter, stout an
g@hmcmta'remnoacem“} Bd, Vol. dspdzbed + 3, 1982 amms .Pgmt Application
aEqul id ht has a detrinental effect on the
sensory qua y of these 10 beverages. To be nore
preci He, plm(cp;:h&mcai temtlohglbﬁdd@ td( ﬁmwﬂ;ﬂ:m—mMﬁng lsebstances that

Y N T

E Ribwhvm Eh@ww% pHoko m_&imlfr&i ?bemfagé tnniik pfegdnt il baaﬂmi s_igmﬁcant
eer onot.e arti cul ar ron
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t BReRiotRpbs and the action of yeast during the fermentation can contribute to the

- riboflavin content of beer (cf. for example "Kinetics of Riboflavin Production by

Brewers Yeast" by Tamer et al., pages 754-756 Enzyme Microb. Technology, 1988, .
Vol. 10, December).

It order to solve the sunstruck problen: it has been proposed to reduce the amount
of riboflavin in the beer ("Sunstruck Flavour Formation in Beer" by Sakuma et al.

 ASBC Journal). Removal of riboflavin can be accomplished by decomposition. e.g. by
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avin ern
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25parcbmpmﬁ1ﬁgﬂhysapmnt ainer that is transparent to Iight

wth a wavel ength in the range of
. prowdjeng a cgarameksed feedstock; g

x decolourising said feedstock so as to increase its Azggfsso by at least 100%.
Decolourisation of the caramelised feedstock may be achieved by any technique
known in the art that enables the selective isolation from said feedstock of a light
30  stabilising cbmposition as defined bherein before, or that enables selective elimination. of
the colouring substances present in the caramelised feedstock, e.g. by bleaching.
Examples of suitable isolation techniques include: treatment with an adsorbent material

' (e.g. reversed phase sorbenis), filtration and chromatography. In one embodiment of the
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transparent to a wider spectrumof |light within the
range of 320-400 mu. A principal source of the
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adsorbent material ( . reversed phase sorbents),
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£ i 1} SRIOBASFRI® PRIGHRVAGFR FlegolowFsativne ans VAP mgflubles are
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14 present prqcess' he decol ourising is achi eved by )
fi |t rathegwesetdpvention 2lso emermapapses g pFascy whereim the deedgpgk eontains
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kDa, nore prefera . not nore than™5
pr edtley.apyiryp. Frartisalarlynspitabieheapndelk By the presend tpineness ate caramels as

o RERET B e FEIEE G U6 Pl bR RY bl oBBORR, E61Phrs or
s onsedn Foodsiuftsi and | aa rdefmedrin 31K éodoGirmieich! $lodex & .okcoontingly, in a
¢ a%r? Breferred embodiment, the caramelised feedstock contains at least 50% by weight
of dry maiter of brewing adjuncts, including at least 5% caramel by weight of dry
matter. More preferably, the feedstock contains at least 10%, even more preferably at

* least 30% and most preferably at least 50% caramel by weight of dry maiter.

Caramel is a complex mixture of compounds, some of which are in the form of
colloidal aggregates. Caramel is manufactured by heating carbohydrates either alone or
in the presence of food-grade acids, bases, and/or salts. Caramel is usually a dark

~ brown to black liguid or solid having an odour of burnt sugar and a somewhat bitter
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decol ourising is achieved by neans of Iliquid

chr omat ogr aphy, preferably by nmeans of reversed phase
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caramel i sation, the caranelised feedstock may conprise
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of dPY e pbiencsrof grggniEn epmneredss, i ncl udi ng at | east
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pr ef earkablydrates withe au twious acids oo Htasqsr if the gibsened of easmonium
50% f t O Caranel is a
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sol i havi ng an od of burnt su and a sonewhat

bi tt B CRHP thas ossd 330 ?@9 Boandy Yo sarmels sipglude

15mrickEing . hidR6:ade | arhSoRinRd Wa@dndts, O AneRIRRT Clydbdgén carbonate,
avai |l abl e food-grade nutritive
ammomum phosphate, ammonium sulphate, ammonium sulplnte and ammonium

hydrogen sulphite. The sulphite compounds are for example sulphurous acid,
potassium, sodium and ammonium sulphites and potassium, sodium, ammonium
hydrogen sulphites. During the preparation process, food-grade anti-foaming - agents
may be used as processing aids.

- Of the aforementioned four classes of caramel, ammonia caramel and ammonia

sulphite caramel are particularly suitable starting material for the present process. In
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sweet eners including fructose, dextrose (gl ucos#)March2007
i nvert sugar, sucrose, |actose,. nplasses and/ or
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The present process will usually produce a considerable yield in the form of the

present light stabilising composition. Typically, the yield of the present process is in the
range of 5-90%, especially in the range of 10-80%. Im a particularly preferred
embodiment the present process yields a light stabilising composition in accordance
with the present invention in a yield of at least 20%.

| Another aspect of the invention is concerned with a beverage or foodstuff that
exhibits improved stability iowards light induced flavour changes, wherein the
beverage or foodstuff is obtained or obtainable by a method of manufacture that

-comprises introducing the present light stabilising composition into said beverage or
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bevera
As explained herein before, the benefits of the present light stablhsmg

30 composition will be paztlcularly apparent in light sensitive products that have been
packaged in containers that are iransparent to light with a wavelength of less than 500
nm, especially less than 400 nm, e.g. green, clear and blue glass. ansequenﬂy, ina
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exhibits inproved stability towards |ight inducatiMarch 2007
flavour changes, wherein the beverage or foodstuff is
obt ai ned or obtainable by a nmethod of nanufacture that
wohnpshsen | ntroduci ng the present |ight St&btb@@ﬂﬁ@mmgu
conposition into said beverage or 22 March 2007

2005/ 030919 PCT/ NL2004/ 000674 L& foodstuff. In
particular, the invention relates to such a beverage
orpréfewelb erobddimbns the punem b corttaibing Sevadagss mffdtided in green, clear
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thﬁﬂﬁ@awnakt anot her aspect of the invention rel ates
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153011!58@&111@53/ t he hop containing beverage is a
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he d|t|on I ght stabilising anount of the
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SRR o B RSB h 800k ek B Bl egfatﬁw
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ng/-kg of a fructosazine selected fromthe group
cdirgdegiieng of 2, 5-

Transfer an amount of material equivalent to 100 mg solids into 2 100 mL volumetric
flask, dilute to volume with water, mix and centrifuge if the soiution is cloudy.
Determine the absorbance of the clear solution in a 1 cm quartz cell at 610 pm with a
stitable spectrophotometer previously standardized wsing water as a reference.
Caleulate the Colour Intensity of the material as follows:
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2, 5-fructosazi ne, 2,6-fructosazine and conbi nations
thereof. As expl ai ned herein before, the benefits of

wbeoinswent |ight stabilising 30 conpositi @aoaLbdosbRe7s
‘particularly apparent in |ight sensitive products that
have been packaged in containerg that are transparent
to light with a wavel ength of |ess than 500 nm

especjal Ly | ess thas=h® run, e.g. green, clear and
bl u&® “5%'{".‘“ n’s‘W, in a 22 March 2007 WD
2005/ 030919 PCT/ N 000674 18 preferred
embDelemmeing % sblids a9 deseibéd drdpr Sohidé eontéinhg bever ages i s
.bottled in green, clear or blue glass, especially in
clear or green glass. 5 Methods Solids content The

sol js .gont e of a terial is determ ned by drying a
sangﬁ“ésy{;ﬂcf)’gﬁ"%%%%;ﬁ%?%mcc_)rrposed of pure quartz sand
¥ hakorhaspuposes ofchis specificationy hbsprdmce Baticsofnmaterial ihdafined as the

wacbsbiheB PR ERG o) BRRih BF <ds o Rifl 5 7op g gRRded by e
pr egpaorbahcs afithe szne salvtimat $60 grhdfl neviessary] pH-o2 2 sglution is adjusted
ac?t%%?t&v%%ﬁ’%‘é@ .phed material and dry to constant

a

wei g under reduced pressure 50 mmHg (6.7
kPap,, ord the final weight of the sand plus

caranel. or decol ouri sed caramel . Calculate the %
1G5 o| Tresier sm fagiopahved mageisd paivalert to WPymHSlidg S\g 100ndr wlumetric

caroh B8 B F s, ERGoRbH Mo AR colifys ibBiich s bovay:
| ntRipesiat3y0 Bdrpartien efithp oler sofutivhiirgo 816€ infli valtmoeiric flask, dilute to
o i P03 Yy TSR of DS B Bgonin
vat eem icell & 560 om and st af ihe l 20 &/v)Gillbted sélution 4t 28@ SR SHd dsuitable
ISE,:_I osgf%c&%p otgncl)fl:tgrt Ipl%r\]rioluglyas Stdlez%d tu%in%e\trva Bl'e %34re?e?edncg.' (Ag 5511itable
spectrophotometer is one equipped with a monochromator to provide a bandwidth of 2

mm or less and of such quality that the stray-light characteristic is 0.5% or less.)
Calculate the Absorbance Ratio by first multiplying the absorbance units at 280 nm by

20 (dilution factor) and by dividing the result of the multiplication by the absorbance

20 units at 560 nm.

EBC colour

EBC recommended method (Buropean Brewery Convention, Aralytica, 1987),

whereby absorbance of light is measured at 430 nm in a 1 cm quartz cuvette, against
25  water as the reference. The absorbance value measured is multiplied by an empirically

derived factor of 25, to-give a colour value in terms of EBC colour units. EBC-= Ay X

25.




Transfer an anount of material equivalent to 1082 WMgrch 2007

solids into a 100 nL volunetric flask, dilute to

volune with water, mx and centrifuge if the solution

wo 200sme@dye Det ermine the absorbance of the pghrdhond/ooss74

solution in a l cmquartz cell at 610 nmwth a

sui tabl e spectrophotoneter previhgusly standardized

using water as a reference. 30 Calculate the Col our

| nESAWPI®f of the material as follows: 22 March 2007

WO 2005/ 030919 PCT/ NL2004/ 000674 19 Col our intensity

= A610 x100 %solids Determne % solids as descri bed

under Solids content. Cassification/Absorbance ratio

5 pur poses of this specification, Absorbance
?%%m%?ga material is defined as the absorbance of

5an 0. 186l{ght stpbilizihg tompositibn ecdordisg tonthetesent dlveRid wisnprepared

di \frl g’?d %%egg@ﬁ?ﬁgsorﬁan@%egéoﬁ‘ﬂﬁ&ﬁ%%%%l o ﬁqqigggramel

b e(&()e&]% éryamdsolld) wmﬁssdue@m 200 1l distitled fwabd? anditatilteddd using a

ﬁ‘ﬁ[‘r@?’ﬁ lem é‘)ﬁoi ‘-“g%éaQ(;f‘{ Salor St a|°é1§),geqmped with a

VOMill@ore@ mrd?g&i&dtédf Uﬁﬁldsfa wiedfiliAtin 1!:1§m9ﬂa£’é“élr0 000 nominal
portion _of the clear solution into a

101081eﬁFE‘ﬂ%‘fVﬂﬁ]§tlﬁn?ludF4n§*§k 76 gy, 9ple19.d 3641 ume with wat er,
and ni s &b@ﬂ&aﬁhﬁw&%ﬂ@é@&i%ﬁ 560b o ng% Q. )48/05 (CM gis-RP SPE

solution in a 1-cmcell at 5 urn an

1: bt (Symeleo@ 1148 mafexial) dhataﬂlﬂQS'@%ﬂl mndutmeé wﬂht%ﬂ%e(‘f/‘f)

15 r
o A L X BB AR SRS s e ston of
on&Skali hpidigd waten veas mﬂmdm theedobmnrt andoamottieri 80 &l was collected
ba of such quality that
15t hgﬂ%\%o(ri%&e(?ﬁa‘%ﬁongﬁara gﬁﬁg ?éc}gﬁeslwﬁ%% or less.)
Cal cul ate the Absor bance Ratio by first nultiplying
t he absorbance units at 280 urn by 20 (dilution
factor) and by dividing the result of the
muEtdrpla Zat i on by the absorbance 20 units at 560 rim

EBC co conmen ne uropean Brewery )
Conver 55 PTG AP M HSRAHed (e e Bt et e mainly

20| i @E]iontlerﬁﬁﬂiéfW aBorhidd cifirdctbristios &f £ IHALLFITIGHY 8dhfosition
ag 25 vvaI er as the reference. The absorbance

vaeﬁ@‘ Inckmplsls nultiplied by an enpirically
Methodology:
»  Waters Alliance® 2690 HPLC system with Waters® Diode array 996 detector,
25 scanning between 210-400nm, Millennium 32 software ,
~® Prevail® Carbohydrate ES (Sum, 250 x 4.6 mm) column from Alltech (cat no.
35101)

= Jsocratic, 40 minute run-time, flow-rate 0.5m)/min
* Solvents: 75% Acetonitrile (Sigma-Aldrich, cat no: 34998) , 25% (v/v) aqueous
.30 solution of formic acid (Milli-Q plus water adjustéd to pH 3 with formic acid
(98-100%), ACS reagent ex Riedel-de Haen)
" . Sample temperature: 5°C
*  Column temperature: 25°C




derived factor of 25, to give a colour val ue in2% Mafh 2007
of EBC col our units. EBC A430 x 25. 22 March 2007 WO
2005/ 030919 PCT/ NL2004/ 000674 20 Exanples Exanple 1 5

wol2o@hsoost abi | i zi ng conposi tion accordi ng t ecl/ig2004/000674
present invention was prepared from caranel (type D35

-ex Devolder S.A -N.V.) as folloygs:- 20 gramliquid

10

15

caranmel  (60-80%dry wt. solid) was dissolved in 200
L di*stPegessingrdontingoyd ultrafiltered using a

M I iy ' [ y .
st r1od St kRl (77 B WFRIE o ang i Hitred prce
r egenertatadysie(PVINTOS45 dMisyrigelfitem) | on nenbrane (10, 000
nom nal 10 nol ecular weight |imt, diameter: 76 nm

cat. no. 13642). 150 nL of filtrate was coll ected and
applied to a 70 g, 5 x 6.5 cm C18-RP SPE bed
Q

(C..na.l_nnl e Al _that had haan. conditionad-
CTTCAC TTLAOY Moo TT AAARA>. NI LN vrre™
W

it
T

PD'I'\JU\I } ol

1 ord

th 50006 (v v et hanol /wat er and percolated wth 200
ml dist]llefl water before usage. After elution of 150
my distd || e water was applied to the col um and

anot her{ 50 pL was collected. 15 The coll ected
friacti®ns were freeze-dried before usage. Exanple 2 An
LG PDAxpnal ysis was perforned to identify the

sabst ances that are mainly 20 responsible for the W

L&y | }

i |
|\
)

abisor pfj on pharacteristics of the light stabilising
conpdsist i ong described in exanple 1. Methodol ogy: *
Waters Al lijgance(r) 2690 HPLE systemwi th Waters(r)
Dilode array|| 996 detector, 5 scanni ng bet ween

210- 408nm M |l ennium 32 sojfltware Prevail (r)

Car bohydratge ES (5m 250 x my) colum from Al |l tech
(dat no} 101) Isocratic O mnute run-tine,

fljow r&g e '

(S gmas i

sql ut i on—8 Q 6 o p

75% Acetonitrile
aa / i () N a a¥a
200 a4 Bb B0 4000 TaA0 1600\ ABED 1800 | 2000 w208 2460 6pD S0 32600
td pH 3 with formc acid (98+=00%, AC%mreagent ex
R el 06 4190075 um) st alRbEisch GARES at ure: 5C

Dencted peaks: Compound 1: 2,6-deoxyfructosazine and 2; 2,5-deoxyfructosazine.

Na

In order to determine the accurate masses of components 1 and 2, a decolourised
caramel was injected onto an LC-electrospray-ToF-MS (positive mode) using an
amino-based analytical column. A solution of 70 mg/L polyalanine in methanol was

used as the lockmass (the internal calibrant). The elemental composition for both

compounds was found to be CioHa i N207 (= (M+H)+).
Data  2,6-deoxyfructosazine 1-[6-(2,3,4-trihydroxy-butyl)-pyrazin-2-yl]-butane-
1,2,3,4-tetraol; '

Mass found: 305.1353
Mass calculated: 305.1349
Amass: 1.3 ppm
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Conti nuous ™ Sanples prepared by 1:1 (v/v) dilution

wo bdasameiooni trile and then filtered prior berRRshY o0&
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15
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(PVDF 0.45 Msyringe filters) LL,a am an am am am
onl am L,J 2 am. am 300 19% em emtom 1203 tam
lam | am 903 9A] 2193 26D0 982D 9303 3200 2400 2003
uBDatowd S-deoxpfmamsgrire 3:  LG-Ed-tdiydronyputyt)-pyrazin-2-yl}-butane-
deg¢ohoutrised caranel Denoted peaks: Conpound 1:

2, g’-g’g%o%k@?'uct osazi ne and 2: 2,5-deoxy&uctosazine. 5
I n or ddesstfennd=305ci3Ae t he accurate masses of

conpo ecol ouri sed caranel was

I nj ectrhg%ggﬁl%"g%ge% %&-lgf%ct rospray- ToF- M5 (positive
node) Amdsmg0.8mpmamn no- based anal ytical colum. A
solution of 70 ng/L polyal anine in methanol was used
as the | ockmass (the internal calibrant). The

el emental conposition for both 10 conpounds was found
to_be C 2H21IN207 (= (MtH)4). Data

2, Bxapgled f r act osazi ne

1- [ 6 (fhe Bighr dd 14 oY h LarBUEIGELPsdomtpbsiibl 226ding to th
1, 2, 3,_4-t§1t4tr aol : sgﬁéf ound: a§05. %%3 OFIpOSt & °
‘mvention were assessed by adding the light stabilising composition described in

Example 1 to Heineken® pilsner (the Netherlands) in dosages of 0.5, 1.0 and 2.0 g/L
(dry weight). The composition was added to freshly brewed beer, which was
subsequently bottled in a 300 mL green glass bottle (Heineken® export, BSN or
Rexam bottle 35.5 EB-5 GR). Bottling was performed in such a way that entrapment of
- atmospheric oxygen in the beer and headspace was minimised.
The bottles containing the light stabilising composition in the indicated amounts
as well as a boitle with a control sample were exposed to simulated sunlight by a
- Xenon lamp (Atlas Material Testing Technology). The light dose was 2700 KI/m?
during 60 minutes. In addition, the samples containing 1.0 g/L of the stabilising
composition were illuminated under the same conditions for 2, 8 and even 24 hrs.
The concentration of MBT in the samples can suitably be determined by means
of the method described by Hughes et al. (Hlughes P. S., Burke S. and Meacham A. E.
(1997) “Aspects of the lightstruck character of beer”. Institute of Brewing, Proceedings
of the 6th Central and South Africa Section, pp. 123-128).
Analyses of the aforementioned samples showed that the MBT concentration in
the samples containing the light stabilising composition was significantly lower than

the MBT concentration found in the control sample. -




15 Mass cal cul ated: 305.1349 Amass: 1.3 ppm 2222Maich 2007
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2, 5-deoxyfruct osazi ne

wolbushzes 4-tri hydroxy-butyl)-pyrazin-2-yl ] pPyinasRa000s74
1,2,3,4-tetraol: Mass found: 305.1346 WMass

cal cul ated: 305.1349 5 Anmss: »9.8 ppm Exanpl e 3 The
light stabilising properties of "a caranel derived

conposiftion accor di ng tO the 10 I nventl on vvere

Net her [lands) _i|n dosages of 0‘5 1 0 and 2.0 g/L (dry
wei ght ). =Th 0conpOS|t| on was added to freshloy brewgd
& h 708s—stibsequentHybott-ed—i-n—a-—360-nt
Sg export am
bottle|3% 5 -5 &R). _Bottling was performed in sugh p
way th t%en? gpoment “of 15 atmospheric oxygen in the
beer and $hedds A .
ini @y gpe Light stabilising conposition in_ the
i ndi catle& anpunts as well as a bottle with a contriol
sanpl e |wer e“exposed t0 sinulated sunlight by a Xeron
| anp (At as10Mt-ert+-al-—Festinrg—Teehnotogy)—-Fhet+ght
s 2709 K7/nP during 60 moutes. In addition,
t he sanpl es caont ai ni 1.0 g/L of t? st abi Li si ng
conposiition w&ne il g% nat ed1under ﬁe samsﬁcondlt % nis
for 2, |8 and even 2&Pechpburisdtkcaanckdusedgi.deedf MBT in
the samples can suitably be determ ned by nmeans of’
the method descri bed by Hughes et .al . (Hughes P. S.,
Bur%elg{'arﬁjhfﬁlé&cﬁé‘ﬁﬁi Zé%mel}@@? for Aspect's of the
l'i ghtstruck character of beer". Institute of Brewi ng, °

Proceedings of the 6th Central and South Africa
Sect | ofibe ghove gmph alsgshowaghaAdie oo ofbe e s s

af o .
cogée Eﬁg??gﬁg?sﬁ@%g&s%%%g%gp cont alﬂ%ﬁt Q@JA Iﬁd}l‘éhl?%l of 1.0 gL

st a@nplcsaﬁlgcmwbshttemme)n gnificantly | ower than
the NB?h&éﬁ%F&Ftﬁﬁt&b%&]ﬂg c%ﬂ%asl r%ﬁor%%g%& Elcarf?p%rﬁ) oft the colour of

Lh

the aforementioned beer samples was determined by measuring the EBC colour value
. and the Aggyseo absorption ratio using the method described herein before. In addition,
10  the same parameters were analysed for beer samples that contained the caramel starting
material (original caramel) of Example I instead of the treated (decolourised) caramel.

The following resulis were obtained:

Colour in EBC (43 0 nm)
' AEBC
Original Decolourised | AEBC orginal decolourised
Dose (g/L)] caramel caramel caramel caramel
0 - 7.3 6.4 - -
0.5 276 7 20.4 1.3
1 471 8.9 39.8 25
2 81.2 115 73.9 5.1

15 Difference between undosed beers due to baich to batch difference. -
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70- 60- .0 50- VE40 30 220 10 0 00.511.52
2.5 Decol ouri sed caranel dose (g/L Beer) =1 hr, "~ =2

WO200sA309% hrs, * = 24 brs illumnation The q)@qm;gﬁ,amm

al so shows that the effectiveness of the present I|ight
stabilising 5 conposition i ncreases W th increasing
exposure to light (see %reductiton of 1.0 g/L sanple
as function of |ight exposure tine). The effect of the
stabilising comppsition according to Exanple 1 on the
co Hl’f’i“"fﬁf” f’ﬁ’é’q;g?orenenti oned beer sanples was
determ ned by neasWrigigl ¢drendIBC coljour Dadolerisaiwirdnied
t

Lo—ucinn t h mat had deceri bod
heT&?er?aE?é‘?gir & s t il on, CHT he sanB2EP amgt or Solour
were anal ysed for beer s$anihstty ($103t] cont ai ned [t#Rnsity (610)
caranel starfiing materilal (origingl caranel). lof

Exnple 1 indtead4df th¢ trd@8d (decoltdfised) 0.002
| APEBC (430 hm ABBC  Ofi gi S Decal our e8d AHBG. P
or i nal decolouri ged 0.228 568 0.003
Caramel A:Caramel color No. 300 ex D.D. Williamson

Caramel B: Caramel color No. 310-ex D.D, Williamson

Caramel C: Type D35 ex Devolder S.A.-N.V.

-

. Example 5
The absorption characteristics of the light stabilising composition described in

Example 1 were compared with those of the 2 constifuents (2,5- and 2,6-
deoxyfructosazine) that were deemed to be largely responsible for the UV-absorption
properties of said composition around 280 nm (see Example 2)

Samples were prepared as follows: An amount of material equivalent to 100 mg
solids was transferred into 2 100 mE volumetric flask with the aid of water, followed
by dilution to volume, stirting and centrifuging if the solution is cloudy. Subsequently,
a 5.0 mL portion of the clear solution is pipetted into a 100 mi volumetric flask,
diluted to volume with water, and stirred. |

The absorbance of the samples thus prepared was measured in a 1-cm quartz cell
at 280 nm with a suitable spectrophotometer that was previously standardized using
water as reference. A suitable spectrophotometer is one equipped with a
monochromator to provide a bandwidth of 2 nm or less and of such quality that the -
stray-light characteristic is 0.5% or less.

| The absorption curves for 2,6-deoxyfructosazine, 2,5-deoxyfructosazine and
decolourised caramel samples were determined as follows. The specira: were
normalised on the highest absorption in the 250-300 nm area (figures). From the resuits
obtained in Example 2 and the UV absorption _ﬂata it can be calculated that the




Dose (g/L) caramel caramel -caranel. caranel 0 722Mgrch 2007
- -0.527.67.720.41.3 147.18.939.82.5 22812

- 11.5 73.9 5.1 15 "Difference between undosed beers due
W@zmmﬁbldo batCh d| ffel‘ ence. 22 I\/b.l‘ Ch 2007 PCWLZOO"“{]OUGW‘
2005/ 030919 PCT/ NL2004/ 000674 24 A2so s60 absorption
ratio Original caramel Decol ourhsed caranmel Type

caramel A280/ 560 Col our A2801560 Col our intensity

( 6 abYyenientiened ideyxyfiBeiOyazimest Gccount & abSut Y0, «fdizs UV aB®rption at 280
0. 083 27, 22 568 0.003 Caranel A
Car%glrreﬁh(‘% g’Fclﬁg&%mk’%BE)edcgr Wl lianmson Caranel B:
Caramel color No. 310 ex D.D. Wllianson 5 Caranel C
Type D35 ex Devolder S.A -N V. Exanple 5 The

absorption charact ¢gdesiolfsad ehrafmB® | 1 ght stabilising
conposiftijon descri ﬁre‘d—i—n——fe“EXﬁf‘pl e 1 were conpared
with thoske of fihe 2 constituents (2,5- and 2, 6-

deoxyfr 7i\ne) that were deened to be largely
respgnsji blie f properties of said
_ corrpOS| d 280 urn (see Exanple 2) Sanples
- weregprlepayed as\foll ows: An anmount of materi al
equi-.gal : solids was transferred into a
100 y . , ,
fol I @we stirring and
centrifiuging if thg solution is cloudy. Subsequently,
~a 5.0 [ he clear solution is pipetted
into a ' dllutedto vol unme
W th wa HSoThan y sanpl es

t hus moepared vvamorreasuredomn a 1- cmmuartz cedol  at
280 rimwith a swtablg &%%(n hot oneter that was
previously st andar di z& u3|ng 0 water as reference.
A suitable spectrophotoneter is one equipped with a

A l----- 2,5-deoxyfructosazine 2,6-deoxyfructosazine |
tn
3
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Example 6

Milk is known to develop tindesirable flavour changes when it is exposed to light,
in particular sunlight. As a result of such exposure milk lipid oxidation products such as
pentanal and hexanal, and dimethylsulphide are formed. Fxperiments were conducted




- hi ghest absorption in the 250
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monochromat or to provide a bandwi dth of 2 nm or24 Mgeh 2007
and of such quality that the stray-Ilight
characteristic is 0.5%or |ess. The absorption curves

WwohoodioSweieoxyf ruct osazi ne, 2, 5-deoxyf r uct oS a¢rRg2@6hos74
decol ouri sed caranel sanpl es vvere determ ned as

follows. The spectra were %rrmlised on the
O rimarea (figures).
Fr fondetdimine altfest obhgut siabilising Eorapupitien? a@nalitghte thévinvention on

tjo alt c be cal cul ated that the 22 Mrch
@gﬁ‘e\%"g@%@ /000674 25
Zg 3 re ]Ijﬂﬂid phgd. %ﬂmmﬁpmm@éﬂa&a A daplivate ind0 Ab®PME (solid
0 the UV a (0] n, at | S ecCl]
DIHG, Wﬁ?ﬁﬁﬁﬁs égﬁngﬂe’a%fawiﬂad page ﬂI‘Pﬁ%hﬁTFE
Rﬁned@hc@ne a&&: ﬂ@@?%ﬁ@@w@\éﬁ Isapaléd®)(if Bglove box under a

---2,5-deoxyfruct osazi ne, -2, 6-deoxyfructosazine
--carbmdlmﬂd&aﬁﬂpwheraan epjed @Bht 200 300 400 500 600

wavel efgh ks WY C: Milk without addition

Sampie B: Milk containing 1 g/L of the light stabilising cornposition described in
Example 1.

Samples A were wrapped in aluminium foil and placed in a sunbox together with
the other samples and illuminated for 30 minutes with the Xenon lamp used in Example
3. The light dose applied was 1350 kJ/m®. Following illumination, the samples were
analysed by SPME-GC-MS.

The resulis obtained show that all the milk samples contain dimethylsulfide. In

- both samples B and C the dlmethylsulﬁde concentration had been reduced after
illumination in comparison to samples A and a significant increase was observed in the
concentration of dimethyldisulfide. The observed increase in dimethyldisulfide content
of sample C was considerably higher than that of sample B. Dimethyldisulfide is a
particularly foul smelling substance with an extremely high odour potency.

Example 7
Experiments were carried out to determine the light stablhsmg properties of

ﬁ'uctosazmes in beer.

MBT reduction by synthetic 2, 5-deoxyfructosazine
' 2,5-deoxyfructosazine, synthesised from glucosamine, was dissolved in
Heineken ® lager beer (0.5 p/L) and illuminated for 12 min. in clear glass vials
(40 ml. (28 x 98 mm) with open-top screw cap (phenolic cap, PTFE/silicone
septm.nj, cat. no. 27089-U ex Supelco®). All samples were abcompanigd by the
appropriate blanks, The samples were analysed on MBT formation. It was found
- that the addition of the synthetic 2,5-deoxyfructosazine in an amouni qf 0.5 g/L
yielded a 70% reduction in MBT formation.
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- flavour changes when it is exposed to light, in
particular sunlight. As a result of such exposure mlk

woRbdpssisat i on products such as pentanal 3g/nNi2004/000674
hexanal , and di net hyl sul phide are forned. Experinents

wer e conducted 22 March 2007 \W§,; 2005/ 030919
PCT/ NL2004/ 000674 26 to determne the effect of |ight
stabilising conpositions according to the invention on

Ilgmweamwyayaseb'z%vg»&zﬁ%agga Ja%,up mlk. Three

sanpl es were prepar icate in 20 nL
SPMVE (sol iRpth pihérs andi 2,5 alcextfueosizin) wetelimlféd dtom fermented

27 oA 4l RHRISS Sl el kb

5 Supel c@I0r sepni-preparaiieokiBLO Gﬁwm esbﬁﬂ: ?Wats;&_\:;@ @(;iodg ﬁiﬁy%ﬁ detector,
at nosp se anpl es an
Wi -t hou{e%gnﬁieg%ﬁngi%?é&ug MIlk containing 1 g/L of
tE)r:e | : ght Colaimi détsils gvmanmdhymated%ss wnblesbu £ 20 mrfa) column

anp apped in alum nium foi
and pljgoé%&lﬂt?f’hé gggﬁ BB‘X%%SES’FF@FIG\M hpse compesipnie?5% Acetonitrile
sanpl E(Slgﬁl’adAldhbH@ncﬁﬁic@Gtﬁ%z 230, u%ﬂs%lu%ﬁ Hglc)égiﬁc(ﬂ{[ﬂh-
|

| anp used in Exa dose ap
10 1350 [PRAPACHAHRBY fypH) 3 Qlﬁ?lﬂ?afql'@w aqiwssmem)ewsemgem ex

anal y sgeliepie BRMy r@nidSisockf di Sﬁﬂv& Eat.f Fq H%ﬂmfpfavﬁn%g%s run-

all the m |k sanples contaln
bot h diEnp) Sespls temperatuneh25°gi ﬂemm;utmpefatute BBAcent r at | on

had been f at,o n

sanmpl es Aﬁgﬂ aﬂlg?g\ﬁ? gd r?e%s V/‘\?/agﬁlg}? @H’ feﬁ'mented

t he @mﬂhpﬂf@nddﬁlﬁd ﬂmm'tyllﬁdf(ﬂluhrﬁd te. ﬁlEitR)nC@VBFVGEIS uM
5 105 3 MDA SRRt Pl TS e

Di met hyapdraﬂuh f(radery i avaporatpe)r ridc ﬁb&égﬂjﬂﬁg} WielaB®l 4 im®s fraction

subst [ odo tenc 20

Exanpl’e r@ﬁ%’ﬁ%”%“‘i%é‘?zé}{% F‘?$ °'%Pé‘t g@ﬂaﬁl@‘g 2,5-

the | dqinyﬂad:tadamhe SiTig Flﬁdm@c[t t&aamaﬁ cBﬂtMﬁéé)S@:ﬂyn%ry' Nminor
beer. uctl Lon tg synthetic 2,

5- deo% I}CP 8’§,Sa
20 Both isolates were dosed to Heineken® beer at 250 mg/L in clear glass

vials and illuminated for 12 min. It was found that both products reduced MBT
formation by about 60%.

MBT reduction by .sjmtketz‘c 2, 5-fructosazine.

25 2,5-fructosazine ex Sigma-Aldrich was added to Heineken® beer at a
concentration of 0.5 g/L. Samples in clear glass vials were illuminated for 12
min. The addition of the fructosazine was found to result in a reduction in MBT
formation of about 70%.

30
Examgler? _
~ Cation Exchange material (Sigma-Aldrich, Dowex® 50WX4-400 strong cation
-gxchange) was brought into the H' form with a 1M aqueous HCI solution and




2, 5-deoxyfuct osazi ne, synthesised from gl ucosan?harch 2007
was di ssolved in Heineken (r) |lager beer (0.5 g/L)

and illumnated for 12 mn. in clear glass vials (40

Wb 20@fh300198 mm) with open-top screw cap (Dh%Q}NLQGOQ/@@ﬁn
PTFE/ silicone 30 septun), cat. no. 27089-U

Supel co(r)). Al sanples were acgonpani ed by the )
appropriate bl anks. The sanpl es were anal ysed on MBT

f or tharoughly washedawitlt distiled whtar unitlethe ddshingsnwer ehigal. To 10 mL

oY o Gy DAL RS Bl b

200%ampl® RADHHIM LD RATH M_aﬁ@(lﬁ/tﬁm&ﬁiﬁﬂ eiéhangﬂ'ﬁatenal was added.

Bt gt bl w38 AUER, et e TR B e

5 er tieritied solﬂiemaﬂeml rwaenldahamgm Ry300r £ pAHalnEkeR Yekflit Heineken

ggrwgrn%’tr@%@aph @ag@r@e‘ﬂ%ﬁ%@c\fa@? g‘fall*‘*;‘ offhg figer samples

ar rays w&mﬂﬁﬂ&ﬁtv@ﬂ as tBE aUDLHG 1BNWE WntddiOreAdS B control sample,
Col umm i]s: %ﬁvall Car bohydrate ES (9m 300 x 20

mm) USR8 Tranglyrinlspribad dp Bxanmaple 3.no:  35215) Mobi | e
phase crgRREks dbbiived ARIPréeal@ B thé FiBwing gra
Sigma- Al drich(r), cat no: 34998), ﬁ)aqueous

olution of formc acid (MII|-Q 10 pl us wat er
adj Hsted—4t-0--BH-30-Wi-t-h—f-orHi-e-—acid (QQ 1000/(), ACS

U Pt oo T o T o s oy O oo

reagentggex.. Ri:edel - de Haen) running ISOCI‘ tic at a
flowratg off 10, m /i n (40 mnutes run- t|ne). Sanple
temaerzﬂ’ rer 25C Columm tenpérature: 25C [The sanpl es
wer ¢ preepared—by—1:1 Buly) dilution of the fernented
decpl@ypijsed caranel with acetonitrile fojlpwed by

fil rgltlcn (PVDE 0.45 M 15 syring8 filtefs) prior to
ana| y%i48 7-Fractions—cottected—were—stbjeect ed to

sol yedtspevaparation (rotary evaporator) ahd
freaz%-dryi ng, yielding a 7,5% fraction [foptaining
2, 6-de39yfl uctosazine and a 4% fraction cpngaining
2,5 deoyyi+uet-osazi-ne—Irhe—i-sol-atedfractipns

cong ai ng¢ only very m nor concentrations| of
cont am nants. Zp Bot h,i sol at3es werg dosed%to
Hei neken?r) beer at 250 ng/L"in cléar gla vial s and
illpminated for 12“'ﬁ‘???‘°hﬂ"t3‘*ﬁ595§ ofdund that bpth

pr oducts reduced VBT —formatiom by about—66% MBT
reduction by synthetic 2,5-ffuctosazine.
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25 2,5-fructosazine ex Sigma-Aldrich was added Z&March 2007
Hei neken(r) beer at a concentration of 0.5 g/L.

Sanples in clear glass vials were illumnated for 12
wonoesdfversaddi ti on of the fructosazi ne was f egfsLio04/000674
result in a reduction in MBT formation of about 70%

30 Exanple 8 Cation Exchange matgyial (Sigma-Aldrich
Domex(%&iSOVWA-4pO strong cation exchange) was

br oughtThesg eeswitseillpptratenthal gition cxchengnmatesascaache used to (further)

sol gi.] : ! : ;
e R P B A VRS e e R PR B A mtpe capaci
distilled water until the washings were neutral. To 10
m. solutions containing 5 g of freeze dried

decol ouri sed caranel, prepared according to exanple
1, 0, 0.5, 1.0, 2.0 and 4 grans of the cation exchange
material was added. These m xtures were shaken over
night and filtered. The filtrate was freeze-dried and
5 the dried solid material was added at 1 g/L to 300 g
of Hei neken beer in Heineken green bottles and
illumnated for 60 mn. The EBC col our value of the-
beer sanples 'was determned as well as the reduction
in MBT content versus the control sanple, wusing the
MBT anal ysis described in Exanple 3. The results

obtai ned are presented in the foll ow ng graphs. 10-80
70 60 50 e 040 30 20 10 O




0 12 3 45 cation exchange dose (glL) 12.0 102dMarch 2007
8.0- 006.0 vw4.0 2.0- 0.0- 01 2 3 45 cation
exchange dose (g/L) 22 March 2007 WD 2005/030919

WO bodsle3f@st/ 000674 29 These results ill ustrq.qukm§,000674
cation exchange material can be used to (further)

decol ouri se caranel, while ret allé/gl ng a large part of
the UV absorption capacity. 22 rch 2007 WO

20082080919 PCT/ NL2004/ 000674 30 Cains 1. A

conposi tion conprising caranelised carbohydrate, which
conposition, when dissolved in water at a dry solids

corit entA oinpdsifiomtordpristghiatrintedisedscarhohydrate albioh pompositinn, when

280,. i.nn_{.A23 hat ee efe bly exceeds

0. %éq;sog%é V‘falg%aaanae}gﬁ@%a% %ﬁo{@ﬁ% 0 of at

51 east 2B@MzbspupeibestBo quﬁzsalthitea&bds&ﬁm p&ferﬂﬂlﬁexceeds 0.05; and
conp03| tiqn agcor gto

Cotbost B0 ffih Aoaes of & feet Dpnttirebinr plgagt 250,

car bohydrate by weight of dry solids. 10 3. The
osi on according to clajm1l or 2, V\herel n the
%os. b RORRTINAR fecarding [t glatm , Sdherein Hresoatosition contains at

| eqdakt 1070 catamdNs I RORFIAL b weisREIrARF &lids.
10
3. The composition according to claim 1 or 2, wherein the composition contains at
least 0.5%, preferably at least 1.0 %, N-heterocyclic substances.

4, ‘ The composition according to any one of claims 1-3, wherein the composition
15  contains at least 0.5%, preferably at least 1% by weight of dry matier, of pyrazine
~ derivatives according to formula (I):

Ry N Ry
Ry N Ry

W)

wherein Ry — R4 ibdependently represent hydrogen; a hydroxyhydrocarbyl residue or an

ester of a hydroxyhydrocarbyl residue; or an ether of a hydroxyhydrocarbyl residue;
20  and at least one of Ry — Ry is a hydroxyhydrocarbyl residue or an ester or an ether

thereof. '

5. The composition according to claim 4, wherein the hydroxyhydrocarbyl residue
comprises 1-10 carbon atoms.

25
6. The composition according to claim 4 or 5, wherein the pyrazine derivative

contains at least two hydroxyhydrocarbyl residues.




4. The conposition according to any one of cl ai AsMarch 2007
wherein the conposition 15 contains at |east 0.5%
preferably at |east 1% by weight of dry natter, of

W heslospe derivatives according to formul a e&rin Bbadboss
Rl R3 N R2 wherein RL- R4 independently represent

hydrogen; a hydroxyhydrocarbyl nrgsidue or an ester of

a hydroxyhydrocarbyl residue; of an ether of a
hy d* oxy Ajel pompustt;oh acegiluigde ang Onend thet preedie damsoWhéein the

ot RS AR KN 8%, Boselo i af e O30y 1 § Fobtoabipefocted
4 fovloe rthe rgrd)ﬂpe ch;smmg(ydfy ﬂﬁaibﬂﬁﬁdctosaﬁied 6-danyfindicssine, 2,5~

o SRR 56 TR b o pa DI D) P APEREAT dy Rt

scontalns at | east two hydroxyhydrocarbyl residues. ---
------- 22 March 2007 WO 2005/ Q30919 . )
PR NL 288 LOIBRRSTIAT. 25q0rding Fp @ny SR 65 K Breedg lamagwhegein the

anysoRPesih it BBcHEBEQAIIMICIY WatdSolumber ei n t he

conposition contains at least 0.1% preferably at
| east 0.3% of a fructosazine selected fromthe group

comsi st irfg c&fqt)c%lﬁ%n %@&%&Bﬁ Lf& taﬂf 3%k BE the precedmg claims, wherein the

2, 6-deoxyfructosazi ne, 2] fruct osazi
102, Gompmoamzfmé leasidian 6%% ﬂmtwe@glné of dry muer,, ofgomgengks having a

of ]ﬂﬁ& r to any
ongﬂ% t eggéecedgﬁﬁ}g ﬁﬁi éé%gogég%%05|tlon

is essentially conpletely mater soluble 9. The

conRposi i.n one of ..t he rece .n .

ol 2Bre. ThE BBRERER eBbrlife 3P BFs B e ReciiRE TH8Y vhepn te
30 cb]qubmtenat)gfﬂth&)éonﬂmymmht 610 n idossamwp exveed 0.0D4\piréferably does
nDIecuIar ight in excess of 30 kDa, particularly in
exE‘% gﬁkDa 10. The conposition according to any

one of the precedi ng cl ai nms, wherein the col our

i nt ensi of the conposition at 610 um does not exceed
0. 024, %ﬁ%m@& r dEREling £ ABY oaseb g Mecsng plamsgherein the

c O PIRRIchhiOit A URQbAPOdis 3N KaR 1@ wobs, ﬁaﬁ%ermlﬁ GERARN A0 wt.%, most
cl ai ns, _wherein the
preferably at least 30 wt.%.
20
12.  The composition according o any one of the preceding claims, wherein the total
nitrogen content of the composition, as determined by Nitrogen Determination
(Kjeldabl Method), Method II (FNP 5), is less than 20%, by weight of dry matter,
preferably within the range of 0.1 to 15%, by weight of dry matter.
25 ‘
13.  Use of a composition according 10 any one of claims 1-12 as an additive to
prevent or reduce light induced flavour changes in beverages or foodsiuffs. )
14.  Use according to claim 13, wherein the composition is introduced into the
30 beverage or foodstuff in an amount of between 0.01 and 1 wt.%, preferably of between -
0.02 and 0.3 wt.%, calculated on the basis of the amount of dry matter introduced.




solids content of the conposition is at |east 182Wars2007
preferably at least 20 wt.% nost preferably at | east

30 wt. % 20 12. The conposition according to any one

Wb 2603@30019ecedi ng cl ai ms, wherein the total pakkiae060s74
content of the conposition, as determ ned by N trogen
Determ nation (Kjeldahl Method)y Method Il (FNP 5),

is less than 20% by weight of dry matter, preferably

wi thn {Use apeprdie tof clgmlly o 15 %herbin the capitositibn diy iptroduced into a

on Bl b ragd o ol n SETRAR bR PERL Ot b Bk

reduce |ight induced flavour changes in beverages or

f oogdst u . e_accordi t im13, wherein the

cors tisbacchiing REmR RS it 8. % gy of S et Haucea

%o dtmmmglhaﬂgas hgaeammoret pr%rggbﬁmlgwg e;%:ieiwﬂingﬁﬂﬂo/ ]B(|3 %IIO&? vaéue of less

prefer 0 ween 0. and 0. .% calculate

onq%ﬁ%%bgéﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁgﬂdgnt of dry matter introduced.

22 March 2007 WO 2005/030919 PCT/ NL2004/ 000674 32

15. . Use ,accordi to claim13 or 14, wherein the ]

corgosi faﬁf_g?fg of Remeracing 4 bverege ot faadatufi ke dt tegietant to light

Pr ahkabilivouf tRmBod) 48 TG Wi e i FREBE intf! R bBbrago or
clai ns

bl ue gl ass. 16. Use according to any one o
1013-f&f51,%mff& ceppoEtion aseording tanyiong pf cliimadeldd 5 f1 avour
changes in beer, nore preferably in beer exhibiting an
EBC col our value of less than 25, preferably of |ess :
t hdB 15Theimethad aecotding tofclamrldf wherein ithegceanpoeiiien #getratucal into
fo [ ISt liaght ~induced fl avour
chanoeitiegt B foddiplrd o8 Bithad & bt 0L RHE T vl BHgoly of
bebeiwaere 002 and00.3 cudss cdléulaede aunpiges basisoof aeCandlinh @f tdey matter
lsan%nﬁﬁ@$ﬁf clainms 1-12. 18. The nethod according to
clarm 17, wherein the conposition is introduced into
t he beverage or foodstuff in an anmount of between 0.01
ang,! /0 ef er,abl y of etween 0.02 and 0.3 wt.%
anilal; atud Bemdd stbSRed oBim 176 M S herpingfe GRPORHiPN i§introduced
15 iritons bertlediegteragd prefirsblyRitd Wikvae SO HildiGn gﬂ:eﬁﬂ RlaPdribfudiass.
18, wherein the conposition is introduced into a
bottl ed beverage, preferably into a beverage bottl ed

20i N2Qr €€The HEBAT aRbrdRlpUS af 88Sof cldls 39«19?&%;?@& Wtroducing the
according to any one of clains 17-19, conprisi

i nEYTBRASHIPA gote hestcmsaueleably tpedepreahibiting an BRE telpuvajus of
| N1eBs BarB5 preforkbilPbf ibidnAN sEBC col our val ue of

D
«Q

21. A vprocess for the manufacture of a composition that may suitably be used 2s an
25 | additive fo improve the stability of beverages or foodstuffs against light induced

flavour changes, said process comprising the steps of:
" providing a caramelised feedstock;

= decolourising said feedstock so as to increase its Agsgrseo by at least 100%.

30 22.  Process according to claim 21, wherein the feedstock is subjected to a filtration
step. '




| ess than 25, preferably of |ess than 15. 21. AZ2March 2007
process for the manufacture of a conposition that may
suitably be used as an 25 additive to inprove the

whalislebdoYo Of beverages or foodstuffs agains%e%hQEEWﬁmem
i ' the

i nduced flavour changes, said process conprising

steps of. " providing a caraneligged feedstock, *

decol ourising said feedstock so @s to increase its
A28%3-560P19gesg aecording to thd9R2 1 8022 MheRindbefsdsark oonthingattieast

{11107 yetBEL Ak Pl of Bt S YRSy Tt Sarsmme by
PCTWHEROF 40086874 33 23. Process according to claim

21 or 22, wherein the feedstock contains at |east 50%
by wei ght of dry matter of brew ng adjuncts, including

Bt east Piodéss avcartirg tb ylainied, o¥Heredf the Fsd Bk cBhtain? aldast 10%,

1%

Process.accordi to claim23, erein the feedstock
Conqrgﬁ%xf@ﬁfﬁ an%gg% cf‘ffé)%ekg}b?"ﬁ‘glétr“i fer| east 30%
caranmel by weight of dry matter. 25. Process according
to ¢l ai §24, wherein the caranmel is amoni a caranel,

sul phi t EFABHCAIRS ARBIM & vhersbe praadis aaerotarand,
26. sulphidé aamors eahAEINg a LOmBRMiANFery, C! al M 21- 25,
wherein the colour intensity of the feedstock at 610
rn exceeds 0.01, preferably exceeds 0.024. 27.

Pr agess Weveh . Clhal 1-. 26 erein.
e ool duroirscodinglo 3 o8 dhimf 848 wien S i aiensty of
by tha fepdstosk atf10amt excectls 043, mefemblyl ekcanils 0.0,

decol ouration. 28. Process according to any one of

clainms 21-27, wherein the yield of the process is in

t h@7r andkoasss dc@bing tpasf arcalilclin21-26, Whares 18f coldir §8sity of

1577 o ter R KRR Bl R oter 10 erul ol SR aSesburoninge

or foodstuff is obtained by a nethod according to any

ong of Pplains 1%£2g5 30. A_hop contai ning beverage

thab: i s PFUESSAPegieing i 49y pme of rlatnsed-27 whergin thihwislded the process
25 issinitleh ruepef 890%H) pleRga iy RBCefEd T96.88Y, an EBC col our

val ue of less than 25, preferably of |ess than 15,

and a content of the pyrazine derivatives as defined

201 n2¢l ai N BeveRP R IO AT that'® Kdistah &Y ﬁ@i&%ﬁ&&&%d Gatodt changes,

25

30

EBC, col otﬁr val ue. . )
wherein the beverage or foodstuff is obtained by a method according to any one of

claims 17-20.

30. A hop containing beverage that is resistant fo light induced flavour changes,
said beverage being characterised by an EBC colour value of less than 25, preferably of
less than 15, and a content of the pyrazine derivatives as defined in claim 4, expressed
in mg/kg, that exceeds 0.1 x EBC colour value.

31. Beverage according to claim 30, wherein the beverage contains at least 0.5
mg/kg, preferably at least 1 mg/kg of the pyrazine derivatives as defined in claim 4.

32 Beverage according to claim 31, wherein the hydroxyhydrocarbyl residue

comprises 1-10 carbon atoms. -




31. Beverage according to clai m30, wherein the2March2007
beverage contains at least 0.5 30 ng/kg, preferably

at least 1 ng/kg of the pyrazine derivatives as
woehhidmshelen cl aim 4. 32. Beverage according t i

31, wherein the hydroxyhydrocarbyl residue P@gﬁ%??%%%mw;
1-10 carbon atons. 22 March 20073 WO 2005/ 030919

PCT/ NL2004/ 000674 34 33. Beverage according to claim

31 or 32, wherein the hydroxyhydrocarbyl residue

co i se I . dr,ox r.oups 4. Beverage .
ccny it noe e B8Rlle B AT B o SRR e Byt cartyt residue
py r eanipriges af Eastvad hydroxydgtoapH)s at | east’ two

hydr oxyhydr ocar byl residues. 35. Beverage according to
any one of clainms 31-34, wherein the beverage contains

Bt 34eastBéemgavidsardingr &f ehalink 6¢ cla88S B1B3MUHEIPTh pyrazine
fi g&t.osam ne sel jct ed fromthe group 10 consisting cPiyr
2, 5-

HEHG coiups atdsastio hydpxydiprbyloesduesi ne,

2,5-fructosazi ne, 2,6- fructosazine and conbi nati ons
t hereof. 36. Beverage according to any one of clains

20-35  \BfYFRERaceardingie vay aeseofi cimy 31-84,cvherain thedevsrage contains

cl %!eaﬁt@.%ﬁ/ﬁgﬂ:lrﬁ%&blyjaﬁleast 1 mg/kg of a fructosazine selected from the group

10  consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fiructosazine, 2,6-
fructosazine and combinations thereof,

36. Beverage according to any one of claims 29-35, wherein said beverage is
bottled in green, clear or blue glass.
15




