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Field of the Invention The present invention relates
to a beverages and foodstuffs having hei ghtened
resistance to light induced flavour changes, and
conpositions that can be used advant ageously as

addi ti ves in.beverages or odst.utfs .t re r

- Bivernes wpd ooRRGB I Rr R0 bt A b yBhE YEHeeb procepses for
CoNposi Rk tHe $Amel 4idl dopd3RidnR P ithP4ax ti@ush Resistance
caramel i sed car bohydrate of |ow colour intensity. The
present invention is particularly suitable for use in
beverages or foodstuffs that. are prone to devel opi ng

an off-flavour as a result of exposure to light, and
epahaical Field of diedavaaioy ages or foodstuffs that are

not adequately protected fromthe detrinmental inpact

of light by their packaging. The present invention
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niepdsseffs thiat 4 metiadstipatelyipveipgiedfropeibr defrimenial igpact of light by
q$vera es. or foodstuffs in a material that will not
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generpid pigsehCaethtivhsalsoHavREE a proogss dorts nahyfaofure of such
reasons it is sonetinmes desirable to enploy a
PREREGPHNA RO AT, uping SUdOEINestioashi bit this |ight
shielding quality. In those cases, the conposition of

t he beverage2 or foodstuff will need to be optim sed

to achieve sufficient stability against |ight induced
flavour chapges. Were this cannot be achieved with

t Backgrownd ehthednyentigns of

Light induced off-flavour formation is a well known problen; 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 generating 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
effectively by packaging these beverages or foodstuffs 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 material that does

not exhibit this light shielding quality. In those cases, the composjtion of the beverage



such beverages or foodstuffs, special |ight
stabilising additives may be used. It is known in the
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stabilisation of beverages and food products agai nst

i ght induced off-flavour formatpon. Many of these

addi tives derive their effectiveness fromtheir
capfoistufiyvitloeed to b eptintisedto #okigve gpfficicnt statylity against light
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light conmprising the step of adding to said f

padesciibesinbolve.rihisiatdogrossible bo prewrgntethése ctdctiensafrommiccwfing by
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g hiBSlarl§ e ulavidleBesihpehieof shid IIhEVENS, 928,458 describes a method
Si gnl ficantly reduce l'ight struck flavour in nalt

b&urdhepfevention df speilages teecidiseer affreplor i 2 hauid dped product containing
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p hgmamhipﬁgmgl thasteg of addig oisuid foad pﬂﬂuétraiagn@mlolet absorbing
(i so pent enyl chain) fromthe iso-hexenoyl side chain

ofifpddiye ameuntief WFWFW@%tS woul d ot herwi.se react
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ki ng hydryl group m redcting wt
i slbayatod a;ﬁvefca@grrﬁmgment (iso-pentenyl chain) from the iso-hexenoyl side

chain of iso-a-acids, which fragments would otherwise react with the sulfhydryl group

forming the iso-pentenyl mercaptan (methyl butenyl mercaptan). It is stated that the
1,8-epoxy compounds may prevent formation of methyl butenyl mercaptan by reacting
with the iso-pentenyl fragment or by protecting the iso-hexenoyl side chain from
fragmenting or by blocking the sulthydryl group from reacting with the iso-pentenyl
fragment.

Many food additives that have been proposed for stabilising beverages or
foodstuffs against light induced off-flavour formation have to be labelled as chemical
or artificial entities on the product package. With a view to consumer acceptance

manufacturers of beverages and foodstuffs generally do not like to use such chemical
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chem cal or artificial entities on the product

package. Wth a view to consuner ficceptance

manuf acturers of beverages and foodstuffs generally do
ncdditivee betpingteed qurefier toherplow | a@duivds thatmskduiore inpseleeingredient

pref er to enpl ddi.ti ves that ke. nor e .appeal i ng ..
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and that deliver simlar functionality. Summary of the
I nvention The inventors have discovered that inproved
resistance to light induced flavour changes nay be

[ v s and foodstuffs by conpositions
tﬁgﬁﬁ%gﬁ%éfggﬁg§§§%§1ised car bohydrate of | ow col our
intensity. The use of caranelised carbohydrate, such

as caranel, offers the advantage that the present
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ot b5 68 YT RGP SOV SR yom  rhs reaction
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c epahility de absesh vliraziodet lightwitbes beingldegonspdsed inte sigdesirable off-

T : | e he inventors have .. .

oS puRe R et SRR e O B B B Rt in he
beireseA@Ast aafitrbgadidurtel Moadiapdstanily, ghd investufsaive fewhaWhat these
changes w thout introducing a substantial col our

c HaYgbsorbing isubsigncen anjike ethelointingis qoastiuenia of egramelised materials,

a r i . |t [
LSRRI RLAR. e LARAES IR WS 80 oo
| s qoageEitiba thdain bdresedrtotiabilisa/Beverappeot foedstoffs hfbnst light induced
p[}ﬁlsent conposition are partially derived from ot her

q

VP changepyahonputiofugng & Sesknbakrolowgichangea Hlthpughge
e LS : . I
coRaRin bAlkye BRAR v e R bR PR B Coclod it are
absonliytassciaddd with its UV-absorbing properties, it is possible that the protective

properties of the present composition are partially derived from other qualities.

The present products and light stabilising compositions contain caramelised
carbohydrate of low colour intensity and combines a relatively high absorption of UV
light, particularly at wavelengths in the range of 250 to 400 nm, with a relatively low
absorption of visible light, as demonstrated by a ratio of the light absorption at
wavelengths 280 nm and 560 nm (Azgo/s560) of at least 200. The caramelised
carbohydrate of low colour intensity is suitably prepared by decolourising caramel to
remove the components responsible for the brown colour whilst retaining the UV
absorbing components, as demonstrated by an increase of Azgg/se0 by at least 100%.

Alternatively, the caramelised carbohydrate may be prepared by selecting reaction



light, particularly at wavelengths in the range of 250
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WO 2@h3092s denonstrated by a ratio of the |i ghPCT/NL2004/000674

10

15

20

25

30

absorption at wavel engths 280 nm and 560 nm of at
| east 200. The caramelised carbohydrate of |ow col our
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conmponent s, rate I ncrease’”of by at
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arting conponents (e.g. nelanol
a%ﬁqr@l@d gel@a/rlaw}et sClamﬁcman/eAHa@é)ancmmﬂort 8ypleplly, these caramels

the pr i trogen source
R e R Ry D TE WAL -,
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determ ned by t nmet hod descri bed bel ow u
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ratio ess. t han
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pmeithendi gnifivanilyi logher absvrgtsorcrati® Wh&dy, GRS BRAEPcARALls that have
gsorb %g:around 560 nmwhil st at the sane tine

€]

£ RPAFerhy cexpmabiseion indhe prRsange pes Nidogers souTer @otably
gl 8 2hi10Rd ShiphAl AL id A AggPr dance with the

i nvention produces a significantly
hi gher absorption ratio than ordinary caranels that
have been produced by caranelisation in the presence
of a nitrogen source (notably ammonia caranel and

sweme&me@e}mﬂbﬁoﬁﬂ{ethﬁm#t ai l ed Description of the
I nvention Accordingly, one aspect of the present

i nvention |s concerned with a conposition conprising
cara I|s arboh ch, conp03|t|on when

ra
di sso \9%0 y\?\/ﬁ?ee?%ﬁ?t Ofﬁl?ﬁ Veiﬁf}r inyentiqnis soreepredyvith a composition
Weortiprigadtdearhsliset cal%Bh?(ﬂ 86! Which @oﬁboﬁtg@n Wﬁeﬂ%?ssg)ﬂfr@g in \gyater ata

exceeds 0.01, preferab exceeds 0.05, nore prefel
edselids @nlelﬁﬁﬁoﬁm%m)dn@tsabl y exceeds 0.3; and ii.

an qbs%%‘;soﬂﬁloh@t 580 gm (%2305 itig ttaxczeggs 0.0f %frgtjéram)y exceedas 0.05, more

| east
preferably exceeds 0.1 and most preferably exceeds 0.3; and

ii. an absorption ratio Aygy/seo of at least 200, preferably of at least 250.

The caramelised carbohydrate of the invention differs from ordinary caramels by
its relatively low content of colour components, notably brown colour components. The
low content of colour components is evident from the relatively low absorption at 560
nm (Asgo). At the same time, the caramelised carbohydrate exhibits strong UV
absorption capacity as evidenced by the present composition’s Aygo. Thus, the present
caramelised carbohydrate as well as the present composition are characterised by a
relatively high absorption ratio Ajsuseo. The present composition typically contains at
least 10%, preferably at least 20%, more preferably at least 30%, even more preferably
at least 40% and most preferably at least 50% of the caramelised carbohydrate by
weight of dry solids.
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The caranelised carbohydrate of the invention differs
fromordinary caranels by its relatively | ow content

Wo@R00sOB®WY conponents, notably brown col our coOPEDNERIS/000674

The | ow content of colour conponents is evident from
the relatively | ow absorption at5560 At the sane tine,
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gglt g\rl\,@:}g%g ?s co 19&1@%2411}%[5 as%ig(%g g:%d?tgéﬁl)tn sugars leading
atb sioy foamatiori 6f vokaHey @8kadie] £3fhal aﬁ&%%dcoqguréé-gro@mts (Qfamel
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thermal g@agatl on of sugars Féqudl ng to theé forngel on

dronpsaceham wngdesgo @frémkc&]ﬁﬁr%l’r@nmtso Uisedlly, the reaction

rocess i.s ac :
Rage %%gfeyﬁi’%%'ﬁ' T 8 3kiog A 35w 6% FagiBe Piptpelvaiqn sl
exittermeof 120C at a pH within the rangeof 3 and 9. The

eneration.of flavours and colours in thermally o
ign du é@&m’e fsatior PeCUtS 18,3 commplRX sequansa of waetions, Theinitidl eyolisation

TRRASA S at i@ far nfllh&]@{.ncg Bgﬁﬁlg@it iilﬂtlﬁt@m &hile gu%l}li ghain of events.
rearrangemants reactl on cause
ridiessarsactisis igive rifhts $ugah degridlation pradubtstwideh bﬁiﬁ%ﬁ@%ﬂ]ﬂsr to

i sati.o Car anel i sati on occur

FROGIEE g eluereh e farbasaERs earapovmievinRdq] gpndensation. The
R it SdtcdPies FHE thOfal %raﬁﬁel R8I LU Itl?er s'uﬂ}%&r tI%nge -are g-dicarbonyl

because it initiates t bsequent a| n of

Thmpeundsxuth osdepxyhexdsslpsd. d"hssmbstdﬁ% @dﬁéﬂl? IIead to the

n react further to
Rbres od %%}1 of carlat%QI colour but also give nfs]‘.e to the important volatile products which

are typical of caramel flavour.

The inventors have discovered that caramelised carbohydrates, and especially
caramels obtained by caramelisation in the presence of a nitrogen source are
particularly suitable for use in accordance with the present invention. Caramels so
obtained are characterised by the presence of significant quantities of cyclic nitrogen
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
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. It was found that N-

heterocyclic substances of which the ring(s) contains at least two nitrogen atoms



produce oxygen heterocyclic and carbocyclic conpounds
via al dol condensation. The key internedi ates of the
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-di carbonyl conpounds such as 3-deoxyhexosul ose. These
substances not only lead to the gormation of caranel

colour but also give rise to the inportant volatile
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the present conposition contains at. least 0.5% .
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subst ances are selected fromthe group consisting of
pyrazi nes, pyrimdines, pyridazines, and comnbi nations
thereof. The N-heterocy@ic subNtanceR,according to
the present invention prefergbhty Ibit a water
solubility of at |least 10 ng ore preferably of at
| east 100 ng/ kg. The nol ecul el ght of said
substances typically dogg-fiot “eyceed
it does not exceed 400, nore preferablf it does not

exceed 350. The inventors have observed that the

present conposition produces particularly good results

i ¥/ the caranelised carbohydrate contains a significant
amount of pyrazine derivatives, particularly pyrazine
derivatives that conprise carbohydrate derived

wherein R;—R4 independently represent hydrogen; a hydroxyhydrocarbyl residue; an

ester of a hydroxyhydrocarbyl residue; or an ether of a hydroxyhydrocarbyl residue;
and at least one of R; — R4 is a hydroxyhydrocarbyl residue or an ester or an ether
thereof. Preferably, at least one of Rj—R4 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 — R4 is a

hydroxyhydrocarbyl residue or an ester or an ether thereof. In case the pyrazine



substituents. Accordingly, in a particularly preferred
enbodi nent, the present conposition contains at |east
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| east 3.0% by weight of dry matter, of pyrazine

derivatives according to fornmulay(l): R (1) wherein

R1- R4 independently represent hydrogen; a

hyativasiyhyaoirtaina twy hydresjiuleqcathyl essidnes,af isgpreferred that these residues
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by the fornmulas presented herein. Thus, the present
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] tjal
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¢ MR o e stbestys 45k RerSRemTL rIBRY 2PRgomgEe other
hﬁﬁ)ﬁ%XﬂXd&i%ﬁﬁr byl chfhguearbbkyl S a@{;l?f ehfiff tR¥famino, alkoxy,
these residues are in thé para of meta positions. Mst
phgfrexyainligo, dlkoxtyaminy, dlsiely disuifidez ether, dster, \adltylthes andvamapte groups.

PGt e R RS aH Sontit PO FRre thaf gk Soi piribly not more
hehgi § caffolr tohiR. &Y Opriterabiyp Sthict bfdRekamAr RERILBYdoRs not contain

The term "hydrocarbyl™ refers to branched and |inear
hsubstimants othes Hrnwae opproromairoxyl €ovPai ni ng one or nore

bon- e ¢ -
doupl kAl BN ALASRP RIS ted oiPaprfh 421 BRIy 2-4 carbon
hytdieC &bl Othoadé QiFefeRibef €3 af?l ¥ Ba¥om tatdm?0 I ad bsti@ll &S -preferred

Typi cal exanpl es of hydroxyhydrocarbyl s include | L )
bembedimgnia dhevkatal runben i9f £ADRB @1 PESRGH| iR he pyragine derivatives is

h o L ) |
UHPHGES 2 PPN VARG o7t Lvent
subst ThelenleastsorehhrBoxxdytmoydbyl esidnexpréferabty comprisesat least two

acyl am no, al koxy, . . .
hglldroxyl groups. Mo¥e preferably, said residue comprises three or four hydroxyl

groups.

The pyrazine derivatives in the light stabilising composition of the present
invention typically contain a high fraction of di-substituted pyrazines. Hence, in a
preferred embodiment, the present composition contains at least 0.5% by weight of dry
matter of pyrazine derivatives according to formula (I), wherein at least two of R;~R4
independently represent a hydroxyhydrocarbyl 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
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
0.5% and most preferably at least 1.0% of a fructosazine selected from the group
consisting of 2,5-deoxyfructosazine (1-[5-(2,3,4-trihydroxybutyl)-pyrazin-2-yl]-butane-



hydr oxyam no, al koxyam no, thiol, disulfide, ether,
ester, alkylthio and am de groups. Preferably, the
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preferably not nore than 5 carbon atons. Most
preferably, the hydrocarbyl residye does not contain
substituents other than one or nore hydroxyl groups.
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1-1
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e%%etq Y, Sprtgfiégrcg pX me% gé/ﬁuétﬁﬁb%lég% gerl&%%i; @Qljnyche group consisting

r'oxy
progf QﬁaﬁoXyﬁﬁdbsizﬁleSIZJ@-ﬁecﬁ@mﬂoS&Snd hine e combinations thereof Most
hydrox I gro The pyrazine derivatives in the |i tg
stpa 2 Finp ol slectade figps 4l Eroupy sppsitie of 1-[6-(2,3,4-

S G ) U1 S,

p rpyseait-2-gbAmasict 1,23, £@ibal nsandt  |ceadinaliobdo biheveeifghtThe  latter
of, dry matter of razin ri i ves accordlng to
f gl Cfqspzingiace E‘%/H’ies&{lteﬁ Qé@% %’@8""&% fegmulggy

i ndependently represent a hydroxyhydrocarbyl residue
or an ester or an ether thereof. Exanples of
di - substitQited pyPHzi ne derivatives thaPHare
particul ar|y abunglant in the present co
i ngdude fryctosazipes, particu
2,6-5s fru
enbodlnent tHe present co
0.1% nore prdferably| at t 0.3%l even nore
preferably at Qfbast 08% ape” nost pPEferably at | east
1. 0% of a fructosazine sBlected fromthe group
cqn? @13, nmlgfdr&gyﬁu%owtﬁm@tﬂ}aaﬂaﬂ@l 2, 3 ,A-tetraol
(l-[5- 4-tri hydroxybutyl)-pyrazin-2-yl]-butanel, 2,
3 (Aﬁt@ﬁﬁ@“)tosa@ne{deoxyf ruct osazi ne (

-[6-(2,3,4-tri hydroxybutyl)-pyrazin-2-yl] -

but ane-1, 2, 3,4-tetraol), 2,5-fructosazine

(1-[5-(1, 201, 4-t ePHahydr oxybut yl ) - pyr azi n- 2-
yl]-butanetl, 2,3, 4-tetraol), 2,6-fructosazine

(lgd 6- (1, 213, 4-telrahydr ggybutyl ) - pyrazi n-
2-yl , 3, a and c I nations
t her eof , i ght of| dry an especially
preferred enbddi ment,| the friict osaziine is sel ected
fromthe grou®ttonsi s

S|t|on contains at | east

OH

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

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

from a natural source, i.e. it is not obtained by reaction of (petro)chemicals.



preferably, the fructosazine is selected fromthe
group consisting of 1-[6-(2, 3, 4-
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I -[5-(2,3,4-trihydroxybutyl)- pyrazin-2-yl] -butane- |,
2,3,4-tetraol and conbinations thereof. The latter
deoxyfructosazines are represented by the foll ow ng

f or miltgepreArt Chinfbsitidt, when obtained by caramelising sugars in the presence

N

Sglﬁ&sﬁl%m% 4ad "R CLAYED Ul ibkd 'pﬁMfc%?der 2cl’lé’ | dondpekitiag - Wil typically

tetraol (2,5-deoxyfructosazi ne) pr esent
i contain btdsast ﬁd)@m%apﬁsrablly@t lesst Q. W%m@r@&g@@rabiy at least 0.03%, most

oy ie, szt LG sl stee ety Ay ipu@Rpe Bk mono- or
Hﬁﬁzﬁ:cﬁzﬁﬁiet Riued) dhdedpartibifladhp %ﬂuﬁ@sugﬂgl oRiRisidpat rBokdaccharide

a pyrazine derivative is obtained froma natura

swesidee, The latter pergentagss beingaalratptesy ay ¥aby Weightfon dry matter of the
( etroéchem cal s. 9 The present corrp05| tion, when

of by caramel i sing sugars in the presence of a

nitr OH%]?ﬁ:@&fc GRmpvkitibn i sditdble Rnstabilisige 8ivgide fvafatytof beverages
anount of am nosugars _such as gl ucosam ne _and

f andcfagd aprpeiects Resest p\saht itedpogd [lavoymehagges disst respltsyhowever, are

LGRSO 1 o0 LA e
aprotieds tn Ordéd % amdlﬁﬁugla ruse ofihe prasehtaompositin msﬂngmlﬂoducts will

conprising nonqg-, or disaccharide resi ues nor
peAuse BIFCENtRGon H isueigard thay ﬁmrﬁ%s iineh corepasitiona essentially

L‘go%v@l g \;Qt%r %fﬁ’{l/ﬁlg rPeré?&g ttﬁ‘%géc On%glg})(;ﬁﬁ&ﬂ' saetsﬁgltl@ﬁy Ebmpletely

mat t er tion
pwe‘&e mmhkerqum a dryrsolids samtdnd lolf et feast @ labit. %,smorg prefmiably up to a

Faisolls Fspier OB IR ebooRatipend Aaflfalot wPe

The present light stabilising composition contains not more than minor amounts

of the melanoidins that are largely responsible for the brown colour of caramelised
materials. Melanoidins are relatively large molecules that can suitably be removed
after completion of the caramelisation reaction by means of filtration or another
separation technique that enables separation on the basis of molecular weight, size,
hydrophobicity or charge. The resulting composition typically contains less than 30%,
preferably less than 20%, more preferably less than 15%, even more preferably less
than 10% and most preferably less than 5%, by weight of dry matter, of components
having a molecular weight in excess of 30 kDa. More particularly, the aforementioned
amounts relate to the components having .a molecular weight in excess of 10 kDa, even
more particularly in excess of 5 kDa and most particularly in excess 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 Millipore® YM30 filter. Millipore® YM10 and YM1 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 techniques for determining the content of

high molecular components may yield different results. Therefore, it should be



obtai ned in water containing food products,
particul arly water-continuous food products. In order
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these products will cause precipitation, it is

preferred that the present stablipsing conposition is
essentially conpletely water soluble. Preferably, the
pnﬂslemodcthamhs anammnbsrsemmt wishinythis applicatien arerdefined in relation

sol ubl e u |IdS content of at |east 0.01
vip e mFFBP lﬁglé E?‘i ®t0 a dry solids content of at

| eastTi. @it 1801 BPRklaRbRIRAR biheP oRlr tdtRgbutfhglsubdtadtes is also
The present |ight stabilising conposition contains not

navident byre wm @ploalmmnstyopamﬁ@laﬂmaénmwiqmgthsmpura} 600 nm. In a

lcp‘}&lgw@é y; 2% ﬁﬁ? refngtrog‘?mﬁgcrg%gfé d%\éengllroglurﬂéef é)tresenii light stabilising

|@ﬁ1%s1'ﬁ6h&féﬁ|ae@olélh&hteﬁﬁty a6 10adbinythbre dses e estcadit @024 preferably
onpl etion of the caranelisati on reaction b){ means

ques nak ¢xnsedP.03 rastoalsulatedoharen Byen wersprglreatilyaaid SolGur intensity
an%g g&%r @gbé’% %Qlc]ﬁﬁ APRSGER. %h SUTRIbRE rﬂe"ﬁ{od\"ﬁr HMermining the
R TOhyaF Sphobicity o arge e resu

CAVIRR $ttbnsdiy 4t Yo aal ik ylesmbédabeiml ess than 30%

preferably |l ess than 20%._ nore preferag
15% E’ﬁem%*??él?i EOTHPRIEQTLIS| %dv?féé%eotlﬂé{r?“i‘égﬁ% FF‘E%‘%VG%’ concentrated
PhEHEL gbxlvﬁh L &85fdd Sfen %f a0 %t% O 1ot YrefBAHLS! rthe: chhds content

conpongnt's having a nol ecul ar wei ght i n excess of
kiPat 1ehdi 26 woiztros mostl prefexablit dtdeanf 30 wihrdntlibe rpe@emmmosmon may take

e dofn oF a1 bi? B FEe hAPTTEUIESHIGES T ERIBPrfprably, the

5%13&‘[ 2bSp5BE6n REAthing bR thin BO vﬁxﬁeﬁﬁr@br&eﬂﬁﬁ@' led'han 70 wt.%
anmount of conponent s with a nol ecul ar weight in excess

oWat8f) kDa contained in the present conposition is

gg:'rgr ?tn ‘?’%’ﬁa%efga V‘f\;qg |t$ ?S fus SO| ltrolplotrgg.ﬁaM? alcontams nitrogen

Mulbktafkk ePféfer\ﬁMyOh@ﬁv'ederYMe Eﬂnbtu@tf 6f MRibder smbﬁdnde@ in the present
determ ne contents of conponents wth a nol ecul a

viangpsition i6lireise. dfonseuRitdy, dnc RrefeEeds @ﬁb@fbme%ﬁye tqtgl nitrogen
{ i ff
'c%on 0 59%1?%?%&{ éo ggﬁ{og; fsgcg:@r%lﬁgeﬁtgﬁ tﬁ’)%g]? f)'é]cc?%ﬁﬂtl&m & jeldahl

dMeﬂﬁﬂ)% ‘Metheg Ul (ENP '591,61& &és@ rtkan QO%Si‘mw ﬂrelﬁ@ilﬁly less than 15%, most
understoodthat th n%)&rs rec:l:hgd wthin _ this
ghh

algfﬁf@r%%x ilesh ﬂa%l%"éfbwal YaRREFF- {1 appiber piefrutrd) ogRpdiment,
u%g?% Sgﬁgﬁ is B aﬁﬁ?i“% qgll‘@gfelfer%l R 12RO Sy By ¥thht of dry

rcontri utlng sUbst Ances Ps al'so evi dent
bma’aerl ow col our intensity, particularly at wavel engt hs

arou n”i;jhe hght s’rcnbﬂlsmg composition according to the invention may suitably include
additives such as anti-oxidants, emulsifiers and carrier materials. Preferably, however,
the present composition does not contain any ingredients that are not considered
“patural”, 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

L2 14

“caramel”, “caramel colour”,

29 €<

caramel isolate”, “caramel extract” or the like.

Another aspect of the present invention is concerned with the use of the present
light stabilising composition as an additive to prevent 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 least 0.01 wt.%, preferably of at least



particularly preferred enbodi nent of the invention,
the present |ight stabilising conposition has a col our
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preferably does not exceed 0.01 as cal cul ated herein.

Even nore preferably, said colouyr intensity does not

exceed 0.003 as cal cul ated herein. A suitable nethod

f .02 dett%randi monegprefeeahtylofiat 1dast @03 ivityatalédletedroni the basis of the
osition is

d bed, bel Th
DR 5 s ray e B | Pl Ry TebAdusee et oxceed 1
{\)8'; & %f?rg g’ fthwﬁ 3R dxdSedCO %, ﬁfor@brelfﬁﬁﬁlty it Qvﬂ’l’tno%/‘?exceed 0.3

the solids content is at | éast
wivt.%, ag:nﬁ balpulafedmtthg'bams dfehsamemtvof dep mTter lpﬁr@@@nd

conpo, on tak the form.of a li.qui a SVY[.UD,: .

past eﬁf‘fl b%ﬁ!g{a ompgRs fﬂﬁ'l BsPgficylatly esﬂlgabqﬁrfg% @F%‘#{’ng tl'ﬁgt induced
PHERRIAtCheREROR bbRRaged Ml fsodstass thi2BorffinWigfficAR' Quantities of
preferably |l ess than 70 wt. % water. As expl alned

atibefavin, vehigh sbstanceeanss bt # photgrnitiater. Thegtemnosiion is particularly
bst Pr ef h
ok REBEBI B0 BB SR BhghlF R D e oo

| {ipdflR6h, nkere %ﬁélbt@myl A least5BuPk g tibofledn endadsnmeferablyet least 100
total nitrogen content of the present conposition, as

dsg/ke sibalaviBy Ni t rogen Det er ni natl on (Kj el dahl

Met hog; %#ggcg h%:x:glen{ 5%5;5 )the h 11§1H @5@1’{1@ a@cordmg to the

preferab era ess
1ﬁﬁdebtyon/v€adghntage‘oudyy comthiner sublsmnaaio tahmuntsr ef epynaz]me derivatives.

S a5 i
T B otuht IRt ﬁfea@sﬁl'tlﬁggﬂo&ﬁmeﬁﬂafﬂs% légs@QTSj'n‘I@k% %réf@leably at least 1

invention may suitably 1 nclude additives suc
antg’kgy xiatepreferabiydtdedst 8 msg/bg dnd anost prefenatily ai klast 10 mg/kg of the

CoREER oty R oS P i Bo e RGP ah e P oed Shbodiment
" B Hiaft bevelagB: cdnbiths AE8ehst @. ﬁ@né/ﬁ@ebﬂeﬁ%‘tﬁ? at least 1 mg/kg of a

"artificial’ ‘synthetic" or "chemcal"
p &uttosazier |sy1epueéf &ore dhe ngroup neansisting @fntZ 5—@6@?}@@@?@@%1% 2,6-

CORSPALLRD52 D RS Al SREATEM omFLE o

l'i ke. Tﬁ@ Oﬁéiﬁﬁtsa%@ethfe gf'eséﬂleh@]ite%&mhsingv %Biﬂp@ﬁitlbﬁ are particularly
concerned with the use of the present

s prpopnesidrifsaid praResiioinis aseddn stabise |b9€13flg’3¥5‘?ré%§nir hgyterm “bottled
r %Q\Ve‘%gge "e%@&mf)ﬁgéécbeeqrelfagé’svﬁﬁlass containers (e.g. bottles, jars etc.) as well as

beverages in light-transparent plastics, such as plastics based on polyethylene (e.g.
polyethylene (PE), polyethylene teraphthalate (PET) and/or polyethylene naphthalate
PEN)); polycarbonate; PVC; and/or polypropylene. In a particularly preferred
embodiment, the present light stabilising composition is used as an additive,
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 boitled in green or
clear glass.

The present invention encompasses the use of the light stabilising composition in
a wide variety of beverages, including beer, soft drinks, liquor, juices, dairy drinks etc.
In a particularly preferred embodiment, the composition is used to prevent or reduce

light induced flavour changes in malt beverages, such as beer, ale, malt liquor, porter,



changes in beverages or foodstuffs. Typically, the
present conposition is introduced into the beverage or
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preferably of at least1l 0.02 wt.% and nore preferably

of at least 0.03 wt.% calculated on the basis of the

anount of dry matter introduced. Typically the anount

i shiandy] umd cbthaers Iwhict arexmeds frbmwor eontainefbrnaibédy extracts of malt. The
not exceed 0.5 w.% norge preferaply it wl| not

REwh % DG arEbRsEicBy R pegreatiryh edlaeSisty apploved to
ai%@&e ﬁ?%ht dE¥ilIRbE 6der, rlﬁétre‘iﬁé!’é%ly %{E%laﬂ'if@l?%‘ate beer, e.g. beer with an

compositTon 1s particularly suitable for preventing
| EBGtcolowd el dfllessdlian Zhanerepréfaradbly ef ksethandd, most preferably of

h%gsgﬁ{aﬁt/]{%i AE %ﬁ'&a&ﬁg g{?@igc{&aﬁ)i gﬁtefgﬁlﬁggé tlgbl;%gd E:(i)lgl‘i’r %lue is described

Phéw- i nitiator. The conposition is particularly
advant ageously used in beverages and foodstuffs that
cont alit s well keewn in the Yravging ppsustry ithed £xpasire, offhsewed beverages, such

DLShEHENY et S5k 984 e BHAGERY B84 o s ecr,

N&ilicBN e afiiciil Nidhef efsea detindnitghéffest @i the Sefgry quality of these
conposition according to the invention advant ageousl ){
claverigas Torsmaretnragison suRAsHEs torlighi isdoona taspysgahe devglopment of

T 5%abiks LRI ARARE, GRIERGS 'shiBmbS alsHIrbRAYE Y ab Phhstruck or
beéverages or toodstuft’s I n such an anount that the
r Wipht siringdc" flavduc in gareta] simsatck fambtiGh M begt kgpromoted particularly

preferably at | east / k e preferably at. | east
3SWP@B_{6’ W tm@xéwﬁé%@b?&ﬁi%%ﬁt@ﬁnﬁg%%?e #ai& the shorter
Pk %eﬁngﬁ&h@@é&gﬁe Afe %_%ma?mﬁﬁa& flaREf R/ Brmdéd) an

even nore prefterred enpodi ment, the malt beverage

cont altns balieveé dstt vOlablengplpdgir-cpnieinngbdypainds esstesgonsible for the

TS AR SE SR TR o b fomed
dRath Paf 3SREHA of btiRer fshiphlRsA#hiRRe cdnfouhdwahPhbiRhemically
and conbi nati ons thereof. The benefits of the present

| degmadedthebidompionents bnithe Yevarage. Fxeremalytsneall guapijties of these sulphur

Chanaas et GREBRE A R Rridh 1R Ch BhEthed 8 to render it
eREP IBEpEdie H6V Bied 6@ Buiner (LA SHr EXBindleN Blik-Othnter, Encyclopedia of
bottles, jars etc.) as wel| as beverages in o

| Chermicel Techpaloant4 pFés Viob <, pagrsi22as 631 P92 and UhBagniohpplication

pRILY e.g. polyethylene (PE), polyethylene
tgpa&d%dalﬁgfizeé)( PET) and/ or pol yet hyl ene napht hal ate
PEN) ) The @hytoahdminat eactRviCleading/ tor the cdujpiuopyhieinéng kubstances that

pge{utsi: Csll'lllngat;ulcié Harweo]:lre,r {selgjelieved to be assisted by the presence of riboflavin.
Riboflavin can act as a photo initiator in a beverage and is present in beer in significant
quantities. Riboflavin in beer emanates mainly from the malt used therein. To a lesser
extent also hops 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).
In order to solve the sunstruck problem 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



enbodi nent, the present |ight stabilising conposition
is used as an additive, particularly a |ight
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clear (e.g. flint) or blue glass. Mst preferably, it

is used as an additive in beveraggs bottled in green

or clear glass. The present invention enconpasses the
ugsingfactihie tadighion USHA, 78755&79 UsoPsp82,857 and iUD 58N ,dé4). The amount
var,i bever age ncl udi ng_ beer, .soft. drinks

(i Shonefin SEECRCH Te P REY eeeBF eaisa, by iRl b boer wit
Pradb@béR 18 P0s igEuTL208) lbe by WBPREhENtRIZ With WS@hbifation of yeast and
prevent or reduce Ilght i nduced fl avour changes in

neﬂeucm@cag@sent@a@hs D6t 42, Tivdias albqusen suggested to use

C o RN AR 1 R MR Eer R BB B proven 0o

Stb@bd:fagé ith dnaqivarstiboLavin YEPA L0 GUhHag1y). Ty pitape Oigﬁt ¥tabilising
enpl oyed to inprove I|%ht stability of beer, npore

presmPPsiEpy léfp%rapla@rﬂso §¢°f¢‘éﬂ & ugyentipg gthe bhévelopment & sunstruck

E

I gsﬁgf&fﬂj 1ﬂl$ret_;‘[1)5’ @Lﬂé@laﬁil E)I#E Ll éabfsrkt d I{(}S) é&%’c tﬁéﬁgkﬁnéﬁfarent to light,

S lpattwhlwlynaebhmdmbnthadm Hampmemgtot hight BEG aoirmtengt-hl methe range of

i's ri bed bel ow. s well own in the bre

i é&ﬂ%ﬁﬁm,hwee%’a%@ afcomam i dy daagpagent 4o, @hWIQ% spectrum of

'qgﬁfwﬁﬁﬁﬁheRﬁ%&%fsz@h@@ﬁmand the like (herein

generically referred to as "beer"), to sunlight or

ar t i f iAcpehcipalgioycehefsthe suestmuckrilavair ieftfeec is Hmetlyd-2-butene-1-thiol

TR N
deﬁéﬁtb ORNENT 150561116{3&1 L RhEHby %&@K&honfﬂe@svééﬁrh h}f"@kcﬁ{éd riboflavin

is sonetines also referred to as "sunstruck or
st(langsly origmating fronhthg endlt edmpangnl tand dhe bidtering mnmp S m beer, the

beeg?‘é‘ﬁbﬁ g})&l artl cullah%g 0@%' q*b‘{féh g 1tht stab1hsmg

_ g}%ﬁ@iﬁbﬁ fin A %ffé@db%' Aab d HeivH Eé}ﬁ indue8d "tﬁ‘&@uracthan%es is evident

i sunstruck flavour is forned is believed
v iyt feductson ishihe raoof érl\vﬁBﬂ“gfounntgmuhyﬂ gt kag 3086 pualsidleby at least
k fl.av These su

c b o BRSBTS Bt PGy e g md mos

I @2EfkiaBly B abldaer80ssll Ahultalil® Mool g deRiA theWelhittion in MBT
phot ochemi cal Iy degraded hop conmponents in the
bé@@@%@@iséﬁ¥ﬁéW%m3 Esampletiant i ti es of these sul phur
CONMPOYANS e S ik elftc e %821%6&6?{? Hnbefiont Phtygl & fi%géé for the
to a beverage an en [

manufacture of a composition that may suitably be used as an additive to 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 Azgosse0 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

stabilising composition as defined herein 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 sorbents), filtration and chromatography. In one embodiment of the



| ess acceptable for the consuner (cf. for exanple
Kirk- O hmer, Encycl opedi a of Chem cal Technol ogy, 4th

WEA005/03m12 4, pages 22 - 63, 1992 and US Pat enPCT/NL2004/000674
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Application No. 2002/0106422). The photocheni cal

reaction | eading to the sul phur-gontaini ng subst ances

that cause sunstruck flavour, is believed to be ]
aprshent pebcoss thh deglagisingis athievasidsy Gliiation Riveradrieaarinpore dters with

o S iRl Sh AR, e PR HoRitGes i 1 KBl B preferably

eppnet fdrdtanl ¥ KDpahd Hhﬁ)sﬂ@kdfeﬂdbl@doit het fioks tid 8 kDa. In another
| esser extent also hops and the action of yeast_ during

t prabedimenty tdgeolowrisatian ds echipyrd By taésqrn@on iof sh¢ £ologring substances

¢ ent C r f

PR ool B PESRTRAE fSBSLb g icn g omo cain
abxchapgesin/ 34 -yeb @ndihzy smboditicn) . dedelotiisih® dy acHiOGd, by means of
Vol .. 10, Decenber). In qrder to solve the sunstruck
p%‘ﬂﬂéiW‘PfflatH&‘@P}&éeWefW%bé’é(dm%nsr ERVETSeR PhaRp GRtcaiden exchange
r;ﬂg \é{% Jyn the beer ("Sunstruck Flavour Formation

[ y’Sakuma et al. ASBC Journal). Renoval of

ri bode\]/ovnng anarhmahsatlonplthe; hemtarhylisdé c eedstock | nraye cgmprise high

o slosipn proghs s G By subld s aaieg Evighs. e Hsckas such in

Ph&REIYEs I d? fo@,astﬁﬁ@rthmaxrea{rﬁ&mﬁn{ SJULERGrDYhik’ @Y1 88 rise to an
the beer with absorbent clay (US 6,207, 208) or by

cundesiratde hazegorglpidinessoirbisy an aq:mefetre@/ embodiareit, the present process

Leu nost oc nesent eroi des. (US 6 4 542 as_al so .

SR EyBBeti Biaf & eoreRiA SR e hE At sp b o T that said
pank@s RofnPrib@mvRdItional dt@VéfreMbving aAddr Setbilish tu@domﬁl@matter if
a beverage to inactivate riboflavin (EP-A 0 87

78).
Thés prregu;md toj aghieve saibi water sodpbilsiyp db¢ msghlbiesmatter may suitably be
artl | ve Vi g the devel oprent
?Ohélﬂ §etd gfsf%‘%g e " bwaé@n% Sgguﬁé{:]l ally in beer that

i's stord plresseﬂt O6dsa) ﬂhe loptibvall réBoval @h selabidisitidroof mgchﬁble matter
particularly a container that .is transparent to lig
wistpreigrahdy; edrapd ont pron tRedepelagidsagipon. i s nefad hal th errB‘ieéent invention

p

V\nglgé) reﬁg%ﬁ}g:{sgeus rr? %?&{e@é We\rlc\%n? %Ie%dlt egat?gr?] RA4 qj%gg@ %gsolubles are
nmmé\zeﬂnmlemgwst@oargcbyﬁttrahbﬁ sunstruck flavour in

beer |s 3-methyl-2-butene-1 -thiol (3-MT

sensoll§e Presed B PloR SRGmDaRCs a?ﬁ‘?f@ﬁ%\’{é%re}%ﬁﬁé?eé‘?mi’% contains
OBdr¥m@l {P¥sA%hEbn with one or more other brewing adjuncts, e.g. malt, malted

barley, syrup. Particularly suitable caramels for the present process are caramels as

defined in the European Union Directive 95/45; Purity Criteria concerning Colours for
use in Foodstuffs and as defined in US Food Chemical Codex IV. Accordingly, in a
very preferred embodiment, the caramelised feedstock contains at least 50% by weight
of dry matter 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 matter.

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 liquid or solid having an odour of burnt sugar and a somewhat bitter



(ppt). 3-MBT is believed to be forned by the reaction
between light excited riboflavin (largely originating
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in beer, the iso- -acids, which originate mainly from
hop. The use of the present |ights stabilising

conposition in an effective anmount to inhibit |ight .
i tastiec edarfingly oiar protdaiperesfrony  eomarencially avanlebilactfw‘ggnaﬁe nutritive

the rate of ,3:MBT.fornatj | east %
oty Jropgill il s Flony @hed Rl uger sucgpse, Iatose
6 Ylassd QRd/ I8 sRrdd Igfdesigkdtes @ld framivhs A¥eciNThemdds that may be used

preferably by at |east 80% A suitable method, for, )
daedped-aradg sblpburie dnriiuEts; phasplonc agetiq gl ¢ilric acids, and suitable

d i.hed i I Yet . Of
OF RS aRCftnbrBublf ORIE tfessitltl 2B OHOG ARREHHEL salbShat may be
magedf i&@](ijlgé eanghorEume spdisid aad pohasiumayarbondied dhigarbenats ephosphate
as an_additive tq inprove the stabjlity of beverages
ofinglpdiag momes af&bfﬁb%%% » fulpfiste: pRd SRRt Chang! 1%%@4@%&1 water.
car ancy  SERmeCAmRES of Aol a bE R AisheALR b ABtafhs nsed in their
smamisfattore ack ea specificsidoytifidatibe dests (566 Buropean Union Directive 95/45
col oyri sation af t caranel i s feedsto e .
Bt caRorine (oHieHie it FoadRE 3 hEDS Bod Chemical
epg@desnt he selective isolation fromsaid feedstock of

a light "stabilising conposition as defined herein
bef @lass Ioplaith atrameh chesicswiandlj Fel 50hi Glasal icanamsls arherepared by

col quring suhstances.present in the caranelised.

F oe epbhoabolyars KB oEwignt BRGSO i bidgindbe absence of
| s0lagrh@uh @ BbRESorhptilntidle: treatnment with an

adsorbent material (e.g. reversed phase sorbents),

f # | tGlassilbreanstid sulphderatragueh Fhis0bl GlashH cerdpeeds are prepafed by heating

t held .present ocess the.decol our.ising is achieved b

¥ cnBhEHY PR S o hefia Mg rseRo 6t AR gpthpounds,
not piPinthé BRRn&oftdhdnomiff Radelydof not nore than 10

kDa, nore preferably of not nore than 5 kDa and npst

pe ef@assblly apfmomt cammelt Bdi30d. €Bss I vamnwihene prepared by heating
enbodi.nent, decal ourisation.i.s achi eved adsor pti.on .
o CAIORHAIES R ST ANKEEeifh o P 88 TFRGE of Ammonium
sor keffpouf! butGh HRS db¥erRB ofkiihitddsngRAngd.| i ca or onto

cation exchange resin. In yet another enbodi nent,
decdHassriVsisnlphite anphinsy earaimgl; kb 4h&d. dflagsi lcaramels are prepared by
Chr OB 00 L aB M AEE R alouTBAE & bhSY SRS BBRRE of bomh

or

sulphite as well as ammonia compounds.

Ammonium compounds that are used in class III and IV caramels include
ammonium hydroxide, ammonium carbonate, ammonium hydrogen carbonate,
ammonium phosphate, ammonium sulphate, ammonium sulphite 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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When used as such in beverages or foodstuffs that are
translucent by nature, this mayjgive rise to an

undesi rabl e haze or cloudi ness. Thus, in a preferred
qmttm[ilamnnnomh carpmek @iess mbmwyasanomccaum et maferial for the

ke 5 5 PRl g iioh SRufnegf i ofen B "

I eNDVIHgd&ottueisatiddl $t6p indl dllﬁsa@bdtahrﬁ:emiﬁﬁ €liis iifiventibs does not
is required to achieve said water solubility. The

unsxhl iblesignificant Tempvelipr glimjnasionsef swhstanses they 1ghigit sunstruck
38%51:, n IFQIEI}C mv%@e@@r aﬁ'?l\{lgt%% Sul;SEE%CQSr t%?temSOl%rlgbﬁé 5131ble arca.

or SO isatton of i1nsolu
“H{u%eﬂ.hé Sdebéleﬁﬁia&bh Yiafgely ipeebeBies hei abisofpdion characteristics of the
decol ouri sati on. is noted that the pres

ideoelauiised @p@ga]eﬁc@ﬁﬁfag@g@elgﬂﬁﬁ aesaciated et :flglt'lt induced off-flavour
SRR, A SETRYA) LRl A s

ibyv&mt 1'2&07!560 satice (IA@mz@SQ%hss aatimr tcesd inhtreeEwopba caramel purity

SR 5 T TG ety el oo
Sik” mﬁP ar hh\ﬁh‘% afd %2%0%'6& %@ | Fes& Ethm(ﬁ Aﬁﬁoﬁélhe RERSEA no such

process are caramel s as defined in the European Union
Gipeeifitations 367 £ amomia W@lﬁk & genecalritwilh harge @oAma/s@ of less than

f Foodst uf f def

on RS pecaioiEized il arRny el Gayiipg Sypfiiospiained from
&ab ﬁa‘s&ﬁ ocds§B/piAlIF MRS b® Adgfs&FThEE khOIJR IbRTFerably of more than
Ieast 50% by weight " of dry matter of bremnng adj unct s,

i 3564 tmxrmgreé@rablyag a3 edlsar molsg/ pm&rgmbr of imafe yhaped0p even more
r abI feedst tal t 10%
8% té?%%@aﬂgfn? géﬁégﬁgghn %%18§@?erabli

at | eﬁ&forcﬁﬁﬁ’%@ Head®lierieningd ETD tegilafion@ tiramel ﬁﬁl&'ﬁh@ie a colour
is a conplex m xture of conpounds, soms of whi

iR TGS 0D |-G Hor SEROEaRENe] GBIl is that the colour
I"?lfékﬁ% gpfs %ﬁﬁn Q}? fg)&QSC@@g ok l‘iggc %ﬁé% 64 Hl%{hoﬁ J?P@etél{mmng the

presence o grade

seiég. infenkiayred ptdsmmlubélbw E‘ he arolkodnrm‘wnsﬁ}o oﬁ Itm: kcatainglLi |cdnta1n1ng
or solid haying an odour

d
e dnokisea i B Peatent fpcese ISRt HoRea A s SR gy excesds
2y 84 8Pk Ay QefinobREC T ME 'bi‘ésbﬂ‘c%rocess, the colour intensity of the feedstock

is preferably reduced by at least a factor 5, more preferably by at least a factor 10 and

most preferably by at least a factor 20 as a result of the decolourisation.

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%. In 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 concemned with a beverage or foodstuff that
exhibits improved stability towards 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



sweet eners including fructose, dextrose (glucose),
i nvert sugar, sucrose, |actose, nolasses and/or starch
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be used are food-grade sul phuric, sul phurous,
phosphoric, acetic and citric ad7ds, and suitable

pertuits Pagiss Mo R EHIEDI0 S dabS RHiRG iR, fRodstuff tha
S

(&%('gafﬁ@ diﬁ Q&sﬁggo_ Qk% g}e@&mgg :ragreast 1%@&@ %Bﬁalﬁgfe;% ﬁtlhtaaese 3 mg/ke
Cardanest prsfemblwdu‘l least hO wegyleg 0 p'saamn@l dm\raﬁg@s # defined hgrein before.

et oy dioae OUrte e A9 Btk e heVReR o SR A Sfaikfble by the
C@r@&nﬁ%@ﬁ@é”cdﬂ‘?ﬁlﬁé" abl TeRet Ogen'%ﬁfg45p1€wréﬂl y & icastr lamg/kg of a

ncerni ng Col ours use in dstuffs and the US
Ffmmtoﬁznm @ellect@d)dﬁrmm \tl)e gronm sepnsisting a0fh 2eufenwyiiuctosazine, 2,6-

b@e et %ﬁ%f%gh%g?o e 258 fuchRLANPAS, c%%%lﬂitﬁﬁg{h%{jeof

or salkiSandiitir dspect BE tlRDELBERNOfeladddiord Lop GdSntSMirrgh‘tbdverage that is
conpounds. Cass : caustic sul phite caranel;

Creasstani foveards Mshisindpeedoflayony ééaltgﬁsh%aé‘i ibAp confalmng %everage being
r boh
RN T 3mng Gout oyt e 3, pRESERy L 00 15, mor

a hbl cﬁ'Qé@QhkﬁﬂSZ an@laasomitdnt of d’mmnazan@: demvmllvps i defined herein
Oc. ass P caranels are prepared

cb@fmﬂaﬁﬂr’@ﬁ@ ifh g/gy that topeerds bk &SE§¥: ?fgg‘étsv"rqﬁe’trﬁgre preferably
Sufc;eg@{? xCEBerimy %L%oﬁp&y%% ralbl?eﬁeh@ cORERNGRe s 5 x EBC

e “conpounds ass Eui phi anmoni a
c aslanevalud; nidsOpkefeitdy $0 K\ERG ralnet walar e prepar ed by

ales
it Fggﬁﬁ% e TP ERLH R PGS 48 S TORe! S paed beverage.
CW@ hﬁ Kidrg hopTEGRA gr&%eﬁa@@tis 862, #BRdidudr,qdo@s, shandy, or

aranmel's 1 nc € anmoni um hydI‘OXI de,

‘ aanmhanhaveagbmedbe?rom enoeiteiriigyexings o dwpbBren wore preferably, the

P BRI e D AT IT) B ob O o R pEfhsed prgbodiment,
SsntAhRgi N eREa iR £ ysubw ol dy‘éll&wﬁﬁlodloulﬁ Oft a9 dosd not have a
SOdI um and anmoni um sul phites an ot assi um sodi um
abroymisingolour associated with the use of signific ant amounts of colourmg caramel.

As a result of the addition of a light stabilising amount of the present
composition, a hop containing beverage will typically contain at least 0.5 mg/kg
preferably at least 1 mg/kg, more preferably at least 3 mg/kg and most preferably at
least 10 mg/kg of the pyrazine derivatives as defined herein before. In an even more
preferred embodiment, the hop containing beverage contains at least 0.5 mg/kg,
preferably at least 1 mg/kg of a fructosazine selected from the group consisting of 2,3-
deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 2,6-fructosazine and
combinations thereof.

As explained herein before, the benefits of the present light stabilising
composition will be particularly apparent in light sensitive products that have been

packaged in containers that are transparent to light with a wavelength of less than 500

nm, especially less than 400 nm, e.g. green, clear and blue glass. Consequently, ina



hydrogen sul phites. During the preparation process,
food-grade anti-foam ng agents may be used as
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caranel, amoni a caranel and amoni a sul phite carane
are particularly suitable startijgg material for the
present process. |1nl6 particul ar amoni a caranel
(jkefesrsd lEn)bodimeItt,i tmatpe@entnh@»(mltaileing bevemgesng botiledringgreen, clear
for th roduct j | ight stab|I|S|ng conposi tion
d@ﬂ%? » WP yPh SﬂFFéﬁ% B85 decol ouri sation step
enployed in accordance with this invention does not
result in a significant renoval or elimnation of
substances that inhibit sunstruck formation, but
nmerely renoves or elimnates substances that absorb in
t Meethiodlisbl e area. Thus, the decol ourisation |largely
preserves the absorption characteristics of the

decol ourised material at those wavel engt hs associ at ed
with light induced off-flavour formation. This
pﬁd&bwvakmbn of, nostly UWV-light blocking conpounds is

el .
8! B S50 s RO BRSO oI B R i
acuiinpbeebd Eplira sjuste saad tthat passes a Nat. 4O buiﬂmitmﬂN ondGssibypharkdehas been
CaERTEL 3, SBec LT IRAA. SR 0L L0 L0 S0 i i
f‘?;g’@'lz S?e'ﬂa?éﬁeéand B gRBgWdighdd Wikl 1508y ¢ RBurdely ®eBhed material

The decol ouri Sed caranellsed car bohydr at €
candtdxy b0 capsteobpeight atdi9°Chnddrmediickd pressure 59 mus &fpt (6.7 kPa). Record

process typic ha n of han 20 refer

OB IBRE W Teb? AoT ol Breoflisr Aedpondi e outate the %
nRylids &Y Bfesabl y of nore than 400, even nore preferably

of nore than 500 and nost preferably of nore than

19 ccoiﬁ;ekl-ngggl 0 bﬁ»ﬁ earlier nmentioned EU
EW i 5hs—caransl st have a colour intensity at

610 nm of 0.¥%-0.6. For ammmni a caranel the
regyrement is that the colour intensity is within the
range of 0.08-0.36. A description of a nmethod for
dwiedhthﬁthm%mnépmummMHwbnsity is provided bel ow
The col. intensity of the caranel containing

f Weast %‘Hiel n the present process preferably

eyt esps lg&lgaramé[ﬁnﬁmg,fﬁﬁ@(pl y exceeds 0.024 on a dry
wel ght %aS|s I'n the present process, the col our

intensity of the feedstock is preferably reduced by at

|l east a factor 5, nore preferably by at |east a factor
af@lour Intensity

For the purpose of this specification, Colour Intensity of a certain material is defined as
the absorbance of an 0.1% (w/v) solution of solids in water in a 1 cm quartz cell at 610

nm. If necessary, pH of the solution is adjusted to between 4 and 7.

Procedure

Transfer an amount of material equivalent to 100 mg solids into a 100 mIL volumetric
flask, dilute to volume with water, mix and centrifuge if the solution is cloudy.
Determine the absorbance of the clear solution in a 1 cm quartz cell at 610 nm with a
suitable spectrophotometer previously standardized using water as a reference.

Calculate the Colour Intensity of the material as follows:



nost preferably by at |east a factor 20 as a result of
t he decol ouri sation. The present process wll wusually
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present |ight stabilising conmposition. Typically, the

yield of the present process is ijg the range of 5-90%

especi ally in the range of 10-80% In a particularly
éﬁfrred errbodl mpyx10@® present process yields a

ougIBishE grcaﬁgﬁéltlon in accordance with the
present |nvent|owﬁﬁ? yleld of at |east 20% Anot her

asP&eimiAt o4 §tids AY BENCHBE] hrilef QPR dddftntM th a beverage
or foodstuff that exhibits inproved stability towards

i ght induced flavour changes, wherein the beverage or
foodstuff is obtained or obtainable by a nethod of
naﬁlaﬁaﬁtatm/xibmrbmmﬂtses i ntroducing the present
| 0 [
ﬂgtﬂt‘lé #@Bb%és%f @lgts g@ csa'tlg{x hngéio%aglﬁ? Iﬁgﬁo ?g %glx{iag%%l g§ ddfined as the
SLm)bOIaalhI&V@ﬁ atg@ 166 (oodstluticn dhedlidsant aates aa 280 emstimded by the

aisbsabaict 3t wneti it 5P ok Ehrey e PELat e oo hgeR adusid

of i B¥kAZh AEnder | vatives as deflned hereln before. In
an even nore preferred enbodi nent the beverage or
%?% obt ai nabl e by the present nethod contains at
Ieast nmg/ kg, preferably at least 1 ng/kg of a
f r rendetssn atréomimé anaterigl eanivelgat fgrkﬂ@png epkdssinfng 166 mL volumetric

zine xyf FUC
2 s Y et A2 AR i B vl B B B sphgion is clonay:
t fIEipaoaf 5.0¥8L paridef thaRE bolofion litto aMoenhL clureétat dhisk, dilute to
tp hop cont ai ni ng beverage that is resistant t owar ds

Withveder prd, By Qﬂgﬁg@%theggpcgbm of Ht @il i (¥gfv) solution in a
eIV %%gﬁ apg(gdlﬁg‘r‘agg ﬁ?a"fto 21?11 Qf%@%ﬁﬁ(&igﬂoﬁ Ut 23’@{1191%1@1{ a suitable

| ess 't han er ab
pr@éﬁr@hbwm‘a‘terl pEsidusn sthﬁdardnzeld ausentwedr af rbﬁaeence (A suitable
ra2|ng derivatives as %gflned hereln bef or e,

e)éapggg) atop}?teﬁdg RBE eqipRe Nitha gronge o;pa‘;gg@ Emvg{ﬁ,a bandwidth of 2
Valhi&r 188 End ro?fsﬁglf‘&hmltgxtg&gg%t él‘etﬁdp_l t b a@%ﬁ)s(ﬂ'é ééé@:S% or less.)

Even nore prefera
c dCacilate dhaidpsarbatce fRatib dryarkymaltipBthg the absorbaagamits at 280 nm by

LR RH0 matasE onf By iR b el B B Sl e B e Sbsorbance

COfiglans4tonhever age i s beer, malt |iquor, porter,
shandy, or anot her beverage made from or containing

extracts of hop. Even nore preferably, the
EBC colour
EBC recommended method (European Brewery Convention, Aralytica, 1987),
whereby absorbance of light is measured at 430 nm in a 1 cm quartz cuvette, against
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 = A430 X
25.



beverage is beer, nost preferably |ager beer. In a
particularly preferred enbodi nent, the hop contai ni ng
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does not have a browni sh col our associated with the

use of significant anounts of colgpuring caranel. As a

result of the addition of a |light stabilising anount
oExamplesr esent conposition, a hop containing beverage

will typically contain at |least 0.5 ng/kg preferably

at least 1 ng/kg, nore preferably at |east 3 ng/kg and

nost preferably at |east 10 ng/ kg of the pyrazine
derivatives as defined herein before. In an even nore
pﬁéﬂﬁﬂééd enbodi nent, the hop containing beverage

cont aj :

ng/ kgAglig}gtsFa!rbﬁ%?{égom degpc{seg‘iec((::{;)lréig{gfe{lrogt%}E typﬁ%gréér %8%{“0]1 was prepared
ciom &dramgl @§pe2D35 e’ ddovplden S ASHAN hes follows: 20 gram liquid caramel

A4 Fhabouh ol nihisohist e P SRullpeeyapd uitattered uing
f;@gﬁ@b@e GIRD BerhR' 00, (ldal BANE (d0hmP] st PUESGlpped with o

tabi ['i'si ng conposition w e particular
appHipere® i YMI1D glegerseated tcelhelopy mdirafilgatidnamendbraneh €000 nominal

d i t ai that t t to light
WL BN Beless TR RSHD T bapeci al 1y | ess

t han 48PmMTUSE fikrafb whl @RRcted laBdlappidll 1l 4190 @! 8%56.5 cm C18-RP SPE
Consequently, in al8 preferred enbodi nent, the present

hbgl cGmpelico®nd-Ghés ematssieh)i shasohed ebednn cgnéisianed:| widh 80% (v/v)
Ve ARG RSl Vi oS i inie R toR Wipee. Afer eluton of

S filalistiBed Safk Fad e@phad & thet@han:® andP hBotHAOS) thl. was collected.
carrier conposed of pure quartz sand that passes a No.

ABhecellegted fgackipns were dfeagadagbbaiens usesan prepar ed by

di gestion with hydrochloric acid, washed acid-free,

dried and ignited. Mx 30.0 g of prepared sand

accurately weighed wwth 1.5-2.0 g accurately wei ghed

materi al and dry to constant wei ght at 60C under

r E8B¥E 2pr essure 50 nm Hg (6.7 kPa). Record the final

vel IR IR RSP WS (RAbAIEL 10lacfies e Wibdhiftes thot inl
caranel . Cal cul at Slthe é?so I ds ase ol’l ows: nggfiégzgglnmny
188ponsible for the UV absorption characteristics of the light stabilising composition

described in example 1.

Methodology:

»  Waters Alliance® 2690 HPLC system with Waters® Diode array 996 detector,
scanning between 210-400nm, Millennium 32 software

» Prevail® Carbohydrate ES (5pm, 250 x 4.6 mm) column from Alltech (cat no.
35101)

» Jsocratic, 40 minute run-time, flow-rate 0.5ml/min

»  Solvents: 75% Acetonitrile (Sigma-Aldrich, cat no: 34998) , 25% (v/v) aqueous
solution of formic acid (Milli-Q plus water adjusted to pH 3 with formic acid
(98-100%), ACS reagent ex Riedel-de Hagn)

»  Sample temperature: 5°C

*  Column temperature: 25°C



where = final weight of sand plus caranel wei ghtof
sand = weight of caranel initially added Col our
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Colour Intensity of a certain material is defined as
the absorbance of an 0.1% (w v) »golution of solids in
water in a 1 cmquartz cell at 610 rnn. If necessary,
pH &f PegassinpuCoohinioisadj usted to between 4 and 7.

Procedure .Tr ansf er, ,a t..of materi al ui val.ent 1.0 .
100" otrias PreRwst 130 WA bisfiprer f coptonGRte i Gt ofiged prior
Vol uneowinbiysMAP¥DF 0AX uRIngyriaghfifbkyige if the sol ution
is cloudy. Determ ne the absorbance of the clear
solution in a l cmquartz cell at 610 run with a

sui tabl e spectrophotoneter previously standardized
using water as a reference. Cal cul ate the Col our

[Int ensi j :
iintengity % solids Determ ne % solids as described
under $olids content. C assification/ Absorbance ratio
Ror td¢ purjposes of this specification, Absorbance
Ratio of a|material is defined as the absorbance of an
O.l@b(A/v) solution of solids in water at 280 n

a

I vi degd by |t he absorbance of the sane solution at 560
nm 1finecgssary, pH of the solution is adjusted to
hetween 4 gnd 7. Procedure Transfer an anount of
mat erdsal equi val ent to 100 solids into a 100 niL
volunetric{flask with the aid of water, dilute to
Vol un®] mix and centrifuge iff solution is cloudy.

Ri pet cos L portion of thdgjclear solution into a 100
lj volu ¥olume with water, and
m x. Tx
gol ut do

0.00+

..........

Minutes

Figure 3: LC-PDA (275 nm) of decolourised caramel.
Denoted peaks: Compound 1: 2,6-deoxyfructosazine and 2: 2,5-deoxyfructosazine.

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 C1,Hz:N,07 (= (M+H)Y.

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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sui tabl e spectrophotoneter is one equipped with a
nonochromat or to provi de a bandwdth of 2 nmor |ess
and of such quality that the stray-Iight
cﬁataac? Srdesyyifiiciasaging% or 1HSs@,34-yduxartputyrgyrazin-2-yl]-butane-
Ngﬁ n%e Ratio by first nultiplying the absorbance

it Onmby 20 (dilution factor) and by

di vi dmgg fonad:rasulzdeof the nultiplication by the
absorbance units at 560 nm EBC col our EBC recomended

net hoMaEHﬁl@%%' 3FdAdPy Convention, Analytica, 1987),

Where&)ﬁ gg ce of light is neasured at 430 nmin a

1 cm quartz C agai nst water as the reference.

The absorbance value nmeasured is multiplied by an

enpirically derived factor of 25, to give a col our

value in ternms of EBC colour units. EBC A430 x 25.20
Exanple 1 A light stabilizing conposition

Eﬁ%’;}) % to the present invention was prepared from

C ar anhe (1glytp;tabﬂ&51§p<rom'me§ ol cdvarAel- dﬂnVed ceapbgifidroyeording to the

20 gramliquid cara (.60- 80%.dry solid) was

SMSSERe 3 2350 gesatdidmgeal%s@r stabilisige t soxRpqsttigne described in

USR8 1Mol IERERE FHSRP (the Neflek e &'81”0?4@% d2.0 gL

40% nP_l) stoirrlegscel , eqwﬁppeg{ Eﬁ%ﬁ I\/Iosfallggpore an ¢

YMer weight)erldiee dompbsh%m Sweasu ladd@if |t¢ t freshlyo rbreveeb rlmme which was

-\ fibscaenily doliogs o n SOtk B Rl ingst Pirfte, BleBeken® cepor BSN or

aR@xﬁRBBt‘tl@@SB"Eﬁ-ﬁ@R Botlhg Wag p@ffblg;é% iRRuSHE wa§%hat entrapment of
(Supel co(r) LC eri alf that had been conditioned

witntpsplgsyic(oxygen mtthahcﬂr/améh@;dsm wremgolngisedtl with 200 L
di sti ter befor fter el ut.ion. o
ai ot A€ol Ehmsif s RO RE CoBr B i g il mounts
Sk KlellVsa %@ftieeﬁltﬁd& cdrifvl Gs@ﬂnb&cm éx’p@%d NSinyB4t8d sunlight by a
freeze-dried before usage. Exanple
Xenon lamp (Atlas Material Testing Technology) The light dose was 2700 KJ/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. (Hughes 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.



An LC- PDA anal ysis was perforned to identify the
substances that are mainly responsible for the W

wa@b@siopoion characteristics of the |ight stabiPCENDREP04/000674
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conposition described in exanple 1. Methodol ogy:
Vaters Alliance(r) 2690 HPLC syspgmwi th Waters(r)
Di ode array 996 detector, scanning between 210-400nm
M Il erfnium 32 software Prevai I (r) Carbohydrate ES (
m 250 x 41 ”
Isocratlc _;gg mnute run-timeX flowrate 0.5m /nin
Sol vent oy Acetonitrile (Shgma- Al drich, cat no:
34998) ,AZW( }v)y aqueous Sof utiomof —forT ce aci d
(MI1i|-@plyplwater adjusted to p 3 with formc acid
(98-1Q09 AC$ reagent ex Rielel-de Haen) Sanple
t enper|at@r 0 5T Corunm tenperaturer 25 C2 1
Degassi r@: BOD A v
dilutlonq,vm acetonltrlle andthenfllteredpior to
anal ysi - - 0. 45 m\/lsyringefilters) \ 200 4 06
00 O OO%O 3Q\n 100 14-6616-001066—M2 1+ OnudbtOes
22.00 00 2 00 30X10 32 00 3400 3 00 3800 40D0
Fi gure ; LC— PDA (275 nm) of decol ourised caranel .
Denot €d pea1& Conpound 17 2, 6-deoxyfructosazi ne and P
2, 5-|{deoxyfg e ]
accurate massgs of c onents,1 and 2, a decojourise
caranmgl was inject ed%'(;gr?to an LC el ect%'rsospray?%'oF WS 95
(posi tli ve node) usi rRecalourised caramel dose (g/L Beer)

AHoUuseSa ml ac Br-epar ad h\l 11 \I/Ll

\
]

TTOUOJ 'Uullpltd P L:Pul uu y [ (V
r

¢=1hr, m=2hrs, A= 8 hrs, * = 24 hrs illumination

The above graph also shows that the effectiveness of the present light stabilising
composition increases with increasing exposure to light (see % reduction of 1.0 g/L
sample as function of light exposure time).

The effect of the stabilising composition according to Example 1 on the colour of
the aforementioned beer samples was determined by measuring the EBC colour value
and the Asggseo absorption ratio using the method described herein before. In addition,
the same parameters were analysed for beer samples that contained the caramel starting
material (original caramel) of Example 1 instead of the treated (decolourised) caramel.

The following results were obtained:

Colour in EBC (430 nm)
AEBC
Original Decolourised AEBC orginal decolourised

Dose (g/L)| caramel caramel caramel caramel

0 7.3 6.4 - -

0.5 27.6 7.7 20.4 1.3
1 47 1 8.9 39.8 2.5
2 81.2 11.5 73.9 5.1

“Difference between undosed beers due to batch to batch difference.
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bot h conpounds was found to be (= (TVBH) ) . Data

2, 6-deoxyfruct osazi ne 24

[ -16-(2,3,4-trihydroxy-butyl)-pyrazin-2-yl]-butane-
1,2,3,4-tetraol: Mass found: 305.1353 Mass cal cul at ed:
125 . 349 Dmass;, 1.3 ppnR2 Data 2, 5-deoxyfructosazi ne
I p@sq DsSTHATPHG dr oxy- but yl ) - pyr azi n- 2- yi | - but ane-

1,2,3, 4-tetrlaol : MaggidaPbiahnei305. 1346 Mapscslomtdeld ahdiel
305. 1349 ss: -0.8 ppm Exanple 3 The |ight

STysidarasielg |pr opesdstes of aCodpuanel |der Avmsso Colour
conposition Jaccording to . An ifon were asse :
by adding the light st abilwegfl gy@gf‘n‘posi tion des :?ﬁtglgsdty (610)

'R Exanpl'e 1 to Hgpneken(r) cpqizs/ner (theidgt her | and$)002

in dosages of 0.5, 1.0 gnd 2.0 g/l (dry weight)! The
cBnposi tion jwas asgled tq fre®083 brewed tEer, which 0.005

wna cirthaoo: atlar bt +1
v o) Illly UL U

Hed—n IP0—m—ogreen—ogtass
bgttl e (Hei neke_n(?? expart, (E%O_r Rexang%ttl e|35. @’003
EBiramERA: CBatnk] ddlét N@SBopek TRDMediliamssHch a way t hat
entrapnment of atnospheric oxi/)gen in the beer and

heardmpbB eCeoramehtolpniNe el 0 exfa Dp §¥illiasesogont ai ni ng t he

| i,ght ahi | isi Q idkofy+,n the indicated anmounts
a@&ﬂ@ﬁf&ggy%e§%$?’f@e‘\?\?qﬁ%StaAEghY'roI sanpl e were exposed
to sinmulated sunlight by a Xenon |anp (Atlas Materi al
Testing Technol ogy). The Iight dose was 2700 KJ/ n®
during 60 mnutes. In addition, the sanples containing

0 g/,l of the stabilising conposition were
i@fgc'r'%iﬁgt ed under the sane conditions for 2, 8 and

even Pie Hssorptihecineneeiticass te bht MBbilising bempavitiedescribed in

can suitably be determ ned nmeans
Example 1 wyere compared \»51181 tggse o? the 2 constituents (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 a 100 mL volumetric flask with the aid of water, followed
by dilution to volume, stirring and centrifuging if the solution is cloudy. Subsequently,
a 5.0 mL portion of the clear solution is pipetted into a 100 mL 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 spectra were
normalised on the highest absorption in the 250-300 nm area (figures). From the results
obtained in Example 2 and the UV absorption data it can be calculated that the



of the method described by Hughes et al. (Hughes P.
S., Burke S. and Meacham A. E. (1997) "Aspects of the
wo e@bbsonuck character of beer". Institute of BUBENLRH4/000674
Proceedi ngs of the 6th Central and South Africa
Section, pp. 123-128). Anal yses pf the aforenentioned
sanpl es showed that the MBT concentration in the
s afopenestionert deoniyfrgctobeziries getoust fabiabousi4ite eltirp SEV ebsgrption at 280

f hapn the MBT trat
Bt oA s USR5 < 1 he = 5 hre, A- 8

hrs, * =24 hrs illum nation The above graph al so
shows that the effectiveness of the present |ight
stabilising conposi I Seg| Wi th increasing
exposurejto |ight ie gfg’w' egiﬂcir\ ej of 1.0 g/L sanple
as function ofplight exposure tine). The effect of the
[ position according to Exanple 1 on the

the sane paraneters were anal ysed
hat contained the caranmel starting
caranel) of Exanple 1 instead of
ated (decolpurised) caranel. The foll ow ng
wer e obtained: Colour in EBC (430 nn) DEBC
| Decol ouri sed_ DEBC or gi nal decol ouri sed Dose
ararrel cararrel 8 cararrel 0 7.3 6.4" - -

- —2 11.5
73.9 §001 lefer@@ge betvvee‘moundosed b@@srs due tgppbat ch
to batch difference. 24 absor tlop rati o Ori gi nal
caranel Decol ouri sed ¥3velgg

e 2,5-deoxyfructosazine

A 2,6-deoxyfructosazine
(23
a
<
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@
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o
b4
200 300 400 500 600
wavelength (nm)
Example 6
5 Milk is known to develop undesirable 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. Experiments were conducted



Type caranel Col our Colour intensity (610) intensity
(610) A 40 0.122 1941 0.002 B 38 0.083 1043 0.005 C 27
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D.D. WIllianson Caranel B: Caranel color No. 310 ex

D.D. Wllianmson Caranmel C. Type,p35 ex Devol der

S.A -N. V. Exanpl e5 The absorption characteristics of

ttb eletengitte the affetti ofi light stabjlisiigt dompodidions atoedding tEtzmmnvention on
co red wiih those of .the 2 constituents (2,5-

wer e
alfgéltﬂidﬁce P deseapmA N Ml were deened to be

| ar gefpfed €2 RRINShibd SarhSEs W%?e %Mpé‘@ﬁ Qh REubREt®LOROIhI EPME (solid
of said conposition aroun 0 (see le 2

Sehapd E@Cmm‘eaqjmb ara(lﬁj(fhtt bpidh GIZmman 7 i) @a@qpac):e vial with PTFE

T SE R G p S o 25 B R URRRL LR o s
f QkdAVREkiBY atthdsplidro Bnd Sealedltiphe, St i ”' ng and
centrifuging if the solution is cloudy. Subsequently,

a ?O(Salm o A jand Co Milk avitdhpuiaaddiomut i on” i s pi petted into
Kk
e 00 L Ay S A

pmmqﬂeql was neasured in a 1-cmquartz cell at 280 nm

Wi th sui tabl e spectrophot onet ef .t hat previ ousl
st ano%'\n%ﬂ ol WEES Wgapmg ah alym mgfneq[ogﬁ@g plqgeim f Spnhox together with

. r
e st P BB RRCTOP SV HBRES Y e RAIRSD S R Bxample
oI cltiet ght fibbe tipyslieslt wasy 1350gkltmé hevlbstieg ilbtrinaiien, Ghé $emples were
| es or n curves for 2, 6-deoxyfructosazine,
fyé%&&ﬁfﬁ%{@@ e and decol ouri sed caranel sanples
ver e A R alaiRed SR 2 2l HHE nRRC et Biftain dimethylsulfide. Tn

normal 1 sed on t e highest absorption in the 250-300
abathn safipipsr Bsind IGr dm wdirecth@suifide @bcmmqnuhadEh@mp r@uged after

a
ﬂg%na%og\lln %gr%f)) 5on 30 sgrﬁl;t)lgs Atan%%nmg%?ﬁga%lt ?n%lreaatsg was oﬁlserved 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 stabilising properties of

fructosazines in beer.

MBT reduction by synthetic 2,5-deoxyfructosazine
2,5-deoxyfructosazine, synthesised from glucosamine, was dissolved in
Heineken ® lager beer (0.5 g/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
septum), cat. no. 27089-U ex Supelco®). All samples were accompanied 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 amount of 0.5 g/L
yielded a 70% reduction in MBT formation.
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40% of the UV absorption at 280 run in this specific
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(nm 2, 5-deoxyfructosazine 2,6-deoxyfructosazine (O <
a o Z 200 300 400 500 600 wavel emgth (nm Exanple 6
M1k is known to devel op undesirable flavour changes
when it is exposed to light, in parti cul ar sunlight.

Az@IBQ' rreaz%zl}otn so?&i‘ég' 2% Bgzﬁggﬁd rucz‘o Izz% es) xi dation

products such as pentana xana &hd
di met hyl sBéthhi2ge ané 26deﬁyﬁ1ﬁxmmln€e%ﬁe V&Ed&l@ted from fermented
conduct ed?26 to determnethe effect of lig

st abi $5°QlongsedosazgLsL tl?YoP@PaééEYfr ]dl‘illﬁé ctl{s)mqmrapmem A JWaters® Delta
|'i ghtGOW%ﬁeﬁe&fri’cl\fel BEpPHSs H@Wa’c 1ode r}aﬁ%&%ﬁ6 detector,

14 L mlk sanples were pr are I'n dup |ca el
SPMVE S(Cgmhnglbﬁth/asreﬂﬁ é@anext raction) vials (flat bottom

head P | i ned silicone
closure (b ERB035Gal, Gy oty 55 i 60f o 761m column
gl OV ETAXAURARD @at°A6DI5 1B) MbBiG: PhIRSANRERIANE RO0! fldtonitile

tight. Sanples A and wi t hout ad lon Sanp
B: M (EBigmaAdzich®n gatlncgﬂ&%&), 2506 aquepnts wtmionlofsfmrmgc ac1d (Milli-Q

Conp%iﬁst k&%&r a%fu [ed Fo phn 3 l(:TXWﬂR f%rmlc acid (98-100%), ACS reagent ex

Riedel-de Haén) running isocratic at a flow-rate of 10 ml/min (40 minutes run-
time). Sample temperature: 25°C. Column temperature: 25°C.

The samples were prepared by 1:1 (v/v) dilution of the fermented
decolourised caramel with acetonitrile followed by filtration (PVDF 0.45 pM
syringe filters) prior to analysis. Fractions collected were subjected to solvent
evaporation (rotary evaporator) and freeze-drying, yielding a 7,5% fraction
containing 2,6-deoxyfructosazine and a 4% fraction containing 2,5-
deoxyfructosazine. The isolated fractions contained only very minor
concentrations of contaminants.

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 synthetic 2,5-fructosazine.
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%.

Example 8
Cation Exchange material (Sigma-Aldrich, Dowex® 50WX4-400 strong cation

exchange) was brought into the H' form with a 1M aqueous HCl solution and
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WO bdostoBeyae ed for 30 mnutes with the Xenon | anpCT/e2DO#N00674
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Exanpl e 3. The light dose applied was 1350 kJ/nR.

Following illumnation, the sanphgs were anal ysed hy

SPME- GC- M5. The results obtained show that all the

mi theroy gl | washed it distilled tyarswit i the washingo were agpras To 10 mL

B . C the dinmethylsulfide. concentr.ation had_ _been .

- Rishs spRafls B bE ter b i KRR Al R sgoorcing to
angtamptd gn0.f0.6200, R0CAKRIAS @raasS o [feetaiofl dxbBhdnd® material was added.
concentration of dinethyldjsulfide. The observed

i nEtesazuxturesdyere shlieni ovier nichb aed Hiteied. he Slirglt wag figgze-dried and
! .y t | e Bay —
52 g 3P R 0 UEY 1, GOILE P i e in Heinken

s drsdnabattiesbdchilumirated Esred(y min.Jrhe0BBAY cab@iraabie. of the beer samples
Exanpl e 7 Experinents were carried out to determ ne

t Has ﬁif‘éﬁ%m%?dgaﬁ Pediaighe .r%fﬁ@rl?lil &8 MBTtqogtonb ¥gsisthe gagirol sample,
b&Ring NOUIEP i OfksEib&YRtEAGhpEe 2+ 5- deoxyf ruct osazi ne
2,5-§éoxy ruct osazi ne, synthesrsed from gl ucosanmi ne,

was disobsndtd obtairiddianepresentad) inlthagfollobvérer gréfhss g/ L) and
illTumnated for 12 mn. in clear glass vials (40 nL

(28 x 98 nm) with open-top screw cap (phenolic cap,
PTFEstHcorme—septun—cat—hro—27089--U-—ex
Supel gp(£)) ALl sanples were acconpanied hy [t he
appropr.ilat e®bl anks. The sanpl es were anal y§ed on MBT

f of matPan: was foun a i f It he

synt hefpilc 2, 5-deoxyfr#fct osazine in an amount |of 0.5
g/L @ielded a 70% reduction in MBT fornmatign.27 MBT
rediz g by TS0l ated 2, 6- and 2, 5-#eoxyfTyctlosazi nes.
Bot h€ 2p6-and 2, 5-deoxyfructosazine were idqoljated from

fer n_c%nt ed decol ouri sed caranel by preparatijveg |iquid
chr ogrelogr aphy on & V&t ers(r) Deita 600

sem - Qne}pa;aLA_u_e HPLC systemwith a Waters(r)| D ode
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fromAlltech(r) (cat no: 35215) Mobile phase

conposition: 75% Acetonitrile (Sigma-Aldrich(r), cat
Wme00s830YB) , 25% aqueous sol ution of form c acPdI/NL2004/000674

(MI11i-Q plus water adjusted to pH 3.0 with formc

acid (98-100%, ACS reagent ex Rigdel -de Haen) running

isocratic at a flowrate of 10 mM/mn (40 m nutes run

ti ne) . Tigsepbwilts aiipgrate draé caeCexduingermaterin caanthe used to (further)

25¢C. The sanpl re prepared by 1:.1 (w{v) dil.ution.
o epies RERnEE wHBE B BHHRAIA e Bt s fnd Y pbsdtbhiol bty
acetonitrile followed by filtration (PVDF 0.45 nM
syringe filters) prior to analysis. Fractions
col l ected were subjected to sol vent evaporation
(rotary evaporator) and freeze-drying, yielding a 7,5%
fraction containing 2,6-deoxyfructosazine and a 4%
fraction contai ning 2,5- deoxyfructosazine. The

i sol ated fractions contai ned only very m nor
concentrations of contam nants. Both isolates were
dosed to Hei neken(r) beer at 250 ng/L in clear glass
vials and illumnated for 12 mn. It was found that
bot h products reduced MBT formation by about 60% MBT
reduction by synthetic 2,5-fructosazine.
2,5-fructosazine ex Sigma-Aldrich was added to

Hei neken(r) beer at a concentration of 0.5 g/L.
Sanples in clear glass vials were illumnated for 12
m n. The addition of the fructosazine was found to
result in a reduction in MBT formation of about 70%
Exanpl e 8 Cati on Exchange nmaterial (Signma-Aldrich,
Dowex (r) 50WK4-400 strong cation exchange) was
brought into the Hformwth a M aqueous HC sol ution
and28 t horoughly washed with distilled water until the
washi ngs were neutral. To 10 niL sol utions containing
5 g of freeze dried decol ourised caranel, prepared
according to exanple 1, 0 0.5, 1.0, 2.0 and 4 grans of
the cation exchange nmaterial was added. These m xtures
wer e shaken over night and filtered. The filtrate was
freeze-dried and




the dried solid material was added at 1 g/L to 300 ¢
of Hei neken beer in Hei neken green bottles and
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beer sanples was deternmined as well as the reduction

in MBT content versus the controggpsanple, using the

MBT anal ysis described in Exanple 3. The results

obllaimsed are presented in the follow ng graphs. 12.0

10.0 8.0 8 6.0uCQUI 4.0 2.0 - 0.0 3 4 cation

exchange dose (g/L)29 These results illustrate that

cali oA eotapwitym comieisig caanelxedwatidhydrale whidtecgmposition, when
decol ouri se caranel, while retaini ng a | arge part of

t HiseRIVetbBoV gl 3513 dey pelidsropntsnt off il wi-7a, exibEEnposi ti on

conpri ar [ .

Cc g'rrpos ?itl ?%Sr? 95‘5&2‘ ?ri; bglé ggl o@@%’z EH|%l¥n gi\/\‘%%(gsfo'g{tl pgggrraylys%ﬁcfﬁiss 0.05; and
ciint entn absobptlonkitidA@xdsiolf at lsast 200,gurefatabiy of 4t denst250280

nm 280 that exceeds 0.01, preferably exceeds 0.05; and

ii. an absorption ratio of at |east 200, preferably of

ab | eagye %%91 oditiod MEcHAMBOR! EIbRN 19%%5% N8 LBmPb&LiFA tontains at

wherein the -Conposition Contains at |east 10%

¢ fmastnkd% smdmehsad chsbohpdratedy weighff doy salidg. sol i ds. 3.
The conposition according to claim1 or 2, wherein the
conposition contains at least 0.5% preferably at

| gast FhPUmPbdigdLicRending @ ctaihst 81T 8Pherdin tHd6mposition contains at
conmposition according to any one of clains 1-3,

wirastd). 5770t prefesdnip etlieast 4P %, N-heterocyclic substances.

4, The composition according to any one of claims 1-3, wherein the composition
contains at least 0.5%, preferably at least 1% by weight of dry matter, of pyrazine

derivatives according to formula (I):

Ry N Ry
Ry N R,

Y

wherein R; — R4 independently represent hydrogen; a hydroxyhydrocarbyl residue or an
ester of a hydroxyhydrocarbyl residue; or an ether of a hydroxyhydrocarbyl residue;
and at least one of R, — 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.

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

contains at least two hydroxyhydrocarbyl residues.
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i ndependently represent hydrogen; a hydroxyhydrocar byl
residue or an ester of a hydroxyhydrocarbyl residue;

or an ether of a hydroxyhydrocarbyl residue, and at

| ast dihe avinposifieniascerdingdicommyphgue of dichpreceding dlasmsy wherein the

an ester. or an ether thereof a T sition .

e Bpbrtior putangp st (e X Gat SRy th b Brigyarine selected
I @ointl Ule COIBRP 1 88Bisting Oof &1 aB0:F 0B saue, 1P B-deoxyfructosazine, 2,5-
conposi tion according to claim4 or 5 wherein the
pyiugiosarne &s6-{ruetpsaginedingd spmbinationsthereof, iy weight of dry matter.

hydr oxyhydr ocar byl residues.31 7. The conposition

according to any one of the preceding clains, wherein

t I8¢ comhesdoinposition icasrdingafo h@ashe Of 196 ﬁb@:ﬁﬁ% afidis,avherein the
| east Q.3% of a fructosazine sel ected ?ron1t e group

c 6ApesitioRssesentiallyjeiupietelicveisnsalle.

2, 6- deoxyfruct osazi ne, 2,5- fructosazine,

2,6-fractosazi ne and conbi nations thereof, by weight

019. dr y Thmtdoatposifion THeeordimgptosariy ome af ¢loy pieoglihg chuins,0wherein the
of the preceding clains, wherein the conposition is )

o SSWRPHEP) 9013%% fest Eap) 3Rerocy Woighh pEdrygnitigreof components having a
C I ) . g
o 3 i RlaDl ih PRecR SEERDRY. 50
% by weight of dry matter, of conponents having a

l.ecul.ar weight. in exgess, of 30 k articularly in .
elboss THr Srtion SRR 8PS PH B e B5Pe e Sl yberein the
oRsloaf h{té}gitpro@%iedmp&h_ﬁinra,61mﬁﬁ Qb hdt@x6Ed00I024, preferably does

t he conposition at 610 n does not exceed

I ntensit

On@Q@gﬁg¥@@é¥ably does not exceed 0.01. . The
conmposition according to any one of the preceding
claims, wherein the solids content of the conposition

i 9128t IThe Sdombfdsition %ccardigeioadlyy odd of @aspredliMg cIAmEO®herein the
preferably at |least 30 m.%
solids content of the composition is at least 10 wt.%, preferably at least 20 wt.%, most

preferably at least 30 wt.%.

12.  The composition according to any one of the preceding claims, wherein the total
nitrogen content of the composition, as determined by Nitrogen Determination
(Kjeldahl 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.

13.  Use of a composition according to any one of claims 1-12 as an additive to

prevent or reduce light induced flavour changes in beverages or foodstuffs.

14.  Use according to claim 13, wherein the composition is introduced into the
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.



12. The conposition according to any one of the
precedi ng clainms, wherein the total nitrogen content

w@tooshaoseconposi tion, as determ ned by N trogenPCT/NL2004/000674

10

15

20

25

30

Determ nation (Kjeldahl Method), Method Il (FNP 5), is

| ess than 20% by weight of dry matter, preferably

within the range of 0. to 5% by weight of dry matter.

13L5. Us Jssracgordgmgpiosilaiino 13 at dbrwhergintthe spmposidomwis introduced into a

4 e Sy Rl o B SUER Brh S b bs

14. Use according to claim 13, wherein the conposition

is introduced into the beverage or foodstuff in an
andunt & aseerpinentoornyiongnef alaifgs, b3-1rtefnsevent pr sgduce light induced
b : 0 t i.s. of

¢ RN Rp B ety ol PR £l i A HIRC SoBuPatue ofLess
achar 2B, prpferablyl ofiless dran1ld, wherein the conposition is
introduced into a bottled beverage, preferably into a
beverage bottled in green, clear or blue glass. 16.

Use. acqonhing 6%%3&&&??5 b%kféljag% oflg'fé}édstl.['t‘g 3 G Rldlstant to light
or reduce light 1nduced avour anges 1 n beer, nore
priedused Blayoimcznges, sxidi inethod goaprishg intbduving altdesaidfl beverage or
| ess n 25 referably of |ess an 15. 17. A nethod

o Redmpefl bR e Gens paot SRR T2 hat |5

resistant to light induced flavour changes, said

met hod conprising introducing into said beverage or
f d8dst i metbehpeserdingto el @i wherein thegompesitibn o iatrogduced into

1 The t.h accordi ng cl ai 7, erein

¢ R bevebise ot RBHR R BOOR ot Fesvef Ol inda G preforabty of
f Gethasketif(.02 Anar0.aroum calcuRBIIVEE R bRdis FT4hd Motk of dry matter
preferably of between 0.02 and 0.3 wt.% cal cul ated on

t ¢k of the amount of dry matter introduced. 19.

The net hod according to claim17 or 18, wherein the
conposition is introduced into a bottled beverage,

prief er hk mdthttd)acaommgetbamambm dnl 1;&;1 wihSrefi 8Rtonfplosiéibn & introduced
d accordin

bl.ue gl ass., 20. The nefha to_any one of

c [P Oﬁige?lif’@}’efe&xﬁmfgﬁa%@ et a ReyeRaes goilﬂﬁé It grepdsiear enblue glass.
into beer, nore preferably into a beer exhibiting an

EBC col our value of |less than 25, preferably of |ess

t BAn 13he nethol mconksstd ary édeeofidaindsal?t 19, @ofrfpriding introducing the

conposi.tion that may suitahly be used an
cg{?lpos1t1on mto Il.j)eer, more prefergbkiy){nto a beer exl?ﬂs)iting an EBC colour value of

less than 25, preferably of less than 15.

21. A process for the manufacture of a composition that may suitably be used as an
additive to improve the stability of beverages or foodstuffs against light induced

flavour changes, said process comprising the steps of:

. providing a caramelised feedstock;
n decolourising said feedstock so as to increase its Asgq/seo by at least 100%.
22. Process according to claim 21, wherein the feedstock is subjected to a filtration

step.



additive to inprove the stability of beverages or
foodstuffs against light induced flavour changes, said
wWEe@sO3®1ToNpri sing the steps of:  providi ng aPCT/NL2004/000674
caranel i sed feedstock; decolourising said feedstock
SO as to increase its at |east 103% 22. Process
according to claim 21, wherein the feedstock is
s ué‘ﬁ ect EFPcess according taclaim 2t 23whersin the fredstock contains at least

LA By SRR o )l e RSB 7 carame vy
breeighipfaldy natttss, i ncl uding at | east 5% caranel by

wei ght of dry matter. 24. Process according to claim
23, wherein the feedstock contains at |east 10%

5 prefer apfzdge@%cl:&ﬁﬁfg t3 Q%ith _39%&699’(}%’?%%8%&?19%&]&5%'5 at least 10%,

matter. . Process accordinhg to ¢ ereln

c arelieeably & leastrdiffoaaand g weighy bp it eatessroni a car anel

or a conbination thereof. 26. Process according to any
one of clains 21-25, wherein the colour intensity of

t 1p3. f eeplcaslacadrdmblo tlafin Qﬁ?@ﬁ&%%,c}hgéaraﬁ@ﬁg %ﬁﬁ%ﬂﬁ% caramel,

exceeds 0.024. 27. Process according to any one o
c| siphite ammanéa cappraeledra combinatibo dhreréaft ensity of t he

10 feedstock is reduced by at least a factor as a result
of the decol ouration. 28. Process according to any one

0f26¢| ai PRocest-addordiMaedeing dnb@rldehd 201250 WAeRIPARSSHIOR intensity of
in the range of 5-90% preferably in the range of

16hefredsionk at 810 apeeiggedsd: 0%, peafenblyfexceeds 0i024r esi st ant
to light induced flavour changes, wherein the beverage
or foodstuff is obtained by a nethod according to any

orf4. of Bioe¢ssmedotding.to i’&ﬁy Igﬁe bﬁglaﬁﬁ)d;m?: a8, %e{%@f{h eedfour intensity of
that .is resistant to |light induce avour changes,
15 e rendieiinieBirly aHamhe fastarsos nycm G dohpmestion
val ue of less than 25, preferably of |ess than 15, and
a content of the pyrazine derivatives as defined in

cl28i m 4Broecsp rewsdidg ito amydkgof dlhiats XXXE edterdn thocyiBRG the process
col o% val ue géo Be\%erﬁ]g,e ccording to claim30,
wWhePENHTARRR Oh vl e geclferahly An Fe rapeq of 4980355

20 29. A beverage or foodstuff that is resistant to light induced flavour changes,
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 to light induced flavour changes,
25  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

30 mgkeg, preferably at 1east 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.



ng/ kg, preferably at least 1 ng/kg of the pyrazine

derivatives as defined in claim4. 32. Beverage
wa@aewsosliong to claim 31, wherein the hydroxyhydrPOaLph/000674

resi due conprises 1-10 carbon atons. 34 33. Beverage

according to claimor 32, whereimgthe

hydr oxyhydr ocar byl resi due conprises at |east two

hydr oxyl groups. 34. Beverage according to any one of

Vo 1Jag ol S der vati .
o s PR B L SR LR o BT e
aceaiptisegattieastio ByizoRfl gebups® 1- 34, wherein the

beverage contains at least 0.5 ng/kg, preferably at
| east 1 ng/ kg of a fhictosazine selected fromthe

5 9REP BRI BBl 5 89 VLWL IR . wherein e pyrin
f rdecitvaiiaezdoneaimud 1eusnﬁv¢m1@tdir@mayaxbemglfresia@es. Bever age

according to any one of clainms 29-3 wherei n said
beverage is bottled in green, clear or blue glass.

35. Beverage according to any one of claims 31-34, wherein the beverage contains

at least 0.5 mg/kg, preferably at least 1 mg/kg of a fructosazine selected from the group
10 consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 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



