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i mparting such resistance 51Technical Field of the

I nvention The present invention relates to beverages
and foodstuffs having hei ghtened resistance to |ight
i nduced fl avour changes and conpositions that can be

used 10 advanta sly. as an.addi t.ive in beverages or
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exposure to light, and especially in such beverages or
foodstuffs that are not adequately protected fromthe
dEe¢linien FadldiofpleeInvefitibn ght by t heir packagi ng. 15 The
present invention also includes processes for the

manuf acture of such conpositions froma caranelised
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a variety of reasons it is sonetines desirable to

enpl oy a packagi ng material that does not exhibit

this light shielding quality. In those cases, the
conposition of the beverage or foodstuff wll need to
bBaddromnd efl thednaemiimve sufficient stability agai nst
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Light induced off-flavour formation is a well known problem in the beverage and
food industry. A variety of off-flavour generating reactions that are incited 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 composition of the beverage
or foodstuff will need to be optimised to achieve sufficient stability against light
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additives may be used. It is known in the art to
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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 labelled as chemical
entities on the product package. With a view to consumer acceptance manufacturers of

beverages and foodstuffs generally do not like to use such chemical or artificial
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WD 2005/ 030920 PCT/ NL2004/ 000675 4 The inventors

have al so di scovered that N-heterocyclic substances

may suitably Ry N R;
R3 N Ry
@

wherein R; — R, independently represent hydrogen; a hydroxyhydrocarbyl residue; an
ester of a hydroxyhydrocarbyl residue; or an ether of a hydroxyhydrocarbyl residue;
and at least one of Ry — R4 is a hydroxyhydrocarbyl residue or an ester or an ether
thereof. More prefe.rably, at least one of Ry — R4 represents a hydroxyhydrocarbyl

residue or an ester thereof, most preferably it represents a hydroxyhydrocarbyl residue.
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of caramelised feedstock, and which is unwanted in

certain applications, can be rengved w t hout 5

adversely affecting the advantageous properties
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N- heterocyclic substances; and wherein the |ight
stabilising conposition, if it contains a significant
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Zlg%giri%ﬂ ﬁg%cgﬁ{atfolno()f,@%g'?v%b%f at |least 80, preferably
of at | east 250. Here a WD 2005/ 030920

PCT/ NL2004/ Q00675 5 ) o
Accordingly, one aspect of the present invention is concerned with a method of

manufacturing a hop containing beverage that is resistant to light induced flavour
changes, said method comprising introducing into said beverage a light stabilising
composition containing at least 0.5%, preferably at least 1.0%, more preferably at least
3.0% by weight of dry matter, of N-heterocyclic substances; and wherein the light
stabilising composition, if it contains a significant amount of caramelised material,

exhibits an absorption ratio Ajgeseo of at least 80, preferably of at least 250. Here a
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pyrazine derivative is obtained fraoma naturg
s Bipup gonsisting qftpyrazingst PBHILInGS PYHFaFase w%ﬁorebmaﬂons thereof. The
) i
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prefer%by 0 | east / kg. .. Th cul ar
ottt Y, Sl oS BTt didiseta et it & eieaing desivative i
1n9& g\foﬁ{ @Qéﬁra'l Sour80€8. iPRinotEBISREd 69 Qeacﬂ@ﬁ 8f (petro?chemlcals
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pr ef eThe N-beteomtiyolin subsfancese acqw@ngl’ronthtehmesent invention preferably
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hydr oxyhydr ocar byl resi due; 25 ester of a

hylelgsatey bxased 480, oxore ﬂ’é@?r@b]é’ it Ql)qes ant etcped 38 a
hydir Oﬁ*};hyg%é? Tigy fﬁ% dgr%?e%xlegu boamﬂ t 01“ GRS lin é?)l‘?ioﬁfthgl Niheterocyclic

ocar resi due or an es
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R4 represents a hydroxyhydrocarbyl residue or an
ester thereof, nost preferably it represents a
hydroxyhydrocarbyl resi due. WD 2005/ 030920

PCT/ NL2004/ 000 6_N R,
Ry N R,
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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; — Ry is a hydroxyhydrocarbyl residue or an ester or an ether
thereof. More preferably, at least one of R; — Ry represents a hydroxyhydrocarbyl

residue or an ester thereof, most preferably it represents a hydroxyhydrocarbyl residue.
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met hod conprising introducing into said beverage or
foodstuff a |ight st abi I I Sing corgosition containing

at least 0.5%by weig preferably at least 1.0% by

wei ghtAnotheg aspeghtafethe IBYeWPaazm?@ elb mapyfactsing a beverage or a
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ofconthims mmﬂtsem-m@emlo cybibits aguilsbetionsratie ARk af at least 80,

??%Qr@i’ﬁ'orflafl es§§figenant' oners of said substances. In a
a

rred enmbodi nent, at least two of R

- R4 IThe presBiidinQititnnesApa¥és 51?%%%oﬁfersaﬂﬂa€§a{nel§e f¥presented by
an ether thereof. In case the pyrazine derivative

cdhr forlaserassnieh hgrsiair Sbus; Hie pressintimesntion llnsy employ racemic
p edt hat en. in the pnara or

neﬁl%gﬁ%)%y I@%Splte%é i I\]Ll?e‘;t# 1?;%’1 gubslg?nf%se aﬁrg@ﬁ fts essentially pure
penattionerglef saidaubstascest wo  of RI - R4 are a

hydrog%/hydrocar;ill resi due or an ester or an ether _
therebt FrRATE@aHY Hyaterry hgmbatizenty| at desusme 1o Bi n- R4 is a

f%gg:‘?ggg%%ﬁ}?)&%éldﬁéj B tdnt GG o I&Xd%ff%ra{h%}{eo% I et ") pyrazine

efers to branched an

h e otiae lsontails awa &ydm;xyhy:dﬁatalrbyl (rés”ldwls,fhlt Mp@fb@reﬂ lthdt@h&e residues
at ed car bon-carbon bonds, |

1
CARDBHPE 2R3 T BOS BER OB RIS ERPloin Hisrietent pyigrise derivatives
bepssfRSARY afyéjl'i &E}@&&O@EI‘B gﬁﬁ?é E{/ %pési'er%‘? %ﬂle}gl%?eof

carbon atons. Typical exanp oxyhy rocar
| ncI uabe teran Chidtoadiyderdcarba’ e pseinbéreih quei's ctnyl@}quﬂyﬂs substituted

SRR TR SaBea 188, UM e rccaton

Cemiﬁs S@t@inbﬁ?}‘ cofitaRfihgd tdah%nbls n§dte hurﬁﬁuﬁzﬁ&p%ifﬂon-carbon bonds, i.e.
car boxyl yl , am no, acylam no, alko

hg#PORkP hplh douldp lb@n%mdw@arb@mpaxbon thide lb%ntise Saldtl‘tytequcarbon atoms
P
LB RR Bt o s

p iresluele abiayichedt as.mweil ak hk’&fbrﬁmﬁéd Ugﬂrcfxtyﬁ 1s B thydroxyalkenyl
a%Jgerabl t he hydrocarb resi due dolgg not coynt a|y s
S

e éfOESY]h SFWﬁﬁtso lydrorsrty] Hptidex waygaleugemprise other
T dr r id onpr
T A0p, WOV SR, 0 U A, oy

p hydrex yaniyo,allarxydmiray I:hml disolfide, dtherpespal :ﬁlk?lﬂharah& amide, groups.
Feferred ﬁ Odl nt, the t ot aI nunber of carbon
at Bifteh]y o g Jptter subsiitucits contajp ngemoyeathpy d§, mere preferably not more

than 5 carbon atoms. Most preferably, the hydrocarbyl residue does not contain
substituents other than one or more hydroxyl groups.

Typically, the hydroxyhydrocarbyl residue comprises 1-10, preferably 2-4 carbon
atoms, and more preferably 3 or 4 carbon atoms. In a particularly preferred
embodiment, the total number of carbon atoms present in the pyrazine derivatives is

within the range of 5-12, more preferably within the range of 9-12.
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s‘eaﬁ;t@ Ye, sty prefesably gt %ouevengnere peeferpbly at least 0.5% and most

| | Bideerafity*ar 1e%43§d<;%§tasﬁ¥é&s Wk dlich bk 0 Yl consistng of 2,5-

et ruct osazi
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ructosaz

b12 i eqarsoigdiies ¢ ar(lgfdﬁ&i;ﬁhmshogsmﬂ)wmzm 2-y1}-butanc-1,2,3,4-
1,
BB O 2y obRARO! ) (BRI BB AR bAS) I rarit-y1)-butane-

“8spec
erfighdiAteintol), t he,G-fructbemam ne(l-K-Eed, Bdttewhtfytamybingl)-pyrazin-2-yl]-
deoxyfructosaz

3 By DD 20 GO SRD HEIFTorty SIRFGAIE dRpatatir. Tn an

Ple§iRIall pYefetrBE ethbotiinese ﬂierfﬁldto%aiﬁé R tdd ST ¥eroup consisting
rou§é00n3|st|n of 1-[6-(2

t 10f h¥.8 rdsRyiHOjospzipgr 3 -ﬁeozyﬁruqctom:mn end | qomdhinatiaesr gereof. Most

135855 5 R AT L0, 0o

denbgd6xsbunIREIRAR-22y1PbiaRE-e ST eshabY, t hel-f50bl DG droxybuty]
o e B PRS00t Bo06 T B Fe i droxybucyD-

1PP’@Z{f122”3’1]2i11F%qeh1y%Li5&xt9ﬁ%Ftlyl Yndyr gomhinatigns uhgneaﬁe The latter
d%o%ﬁ%c‘io%&ﬁﬁéy are represented by the following formulae:
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(2, 6-deoxyfructosazine) 5 HO OH OH OH OH OH
1-[5-(2,3,4-tri hydroxybutyl)-pyrazin-2-yl]-butane-1, 2,

characteristic of the light stabilising conmposition
according to the 10 invention ig its relatively high
absorption of W light in the range of 250-400 nm and
especially in the range of 250-350 nm The absorbance
at 280 M1, i.e. A280, is a good neasure for this
particular quality. Typically, the present conposition
exhi bits asq A280 oghat exceeds 0.01, praderably
exceeds 0.P5, norge preferably exceeds 0O 1 and nost
pr%;erably exceedp 0.3. [the A280 is detlermi ne
r

v oNYs a e i bed r ern ow under
"Col our intengity", cept tihat the|absorbance is
nmeasured at 280 nm |i of 610({nm WD 2005/ 030920

PCT/ NL2004/ 000675 9 i oned @Hrein before

N- het er ocycl i ¢ substanc may suitably be obtained by
caranel i sation of a sugar feedstock in the presence of
a nitrogen source. Caranelisation is conmonly defined
as the thermal degradation of sugars leading to the

formation of volatiles (cara aroma), and
br1oﬁﬁn(z@&'MYQBOXQ(PBHDCR%WI&QFYE]‘%WN&%@J’p‘g‘}‘?ﬁasl The

Proge ' s base catal ysed and generally
ré%%ﬁ%%éy?%%%%rggﬁre in excess of 120C at a pHwi thin
the range of 3 and 9. The generation of flavours and
colours in thermally induced caranelisation requires
that sugars, normally nonosaccharides, first undergo

i ntranol ecoiiar re@rrangenents. Usual ly, the reaction
causes the|releasg of H  Thus, the pH of a solution

t hod f8 t he manuf acture
st abi I} sing cpnmposition from a
wher eilh the typi cal caranel

OH

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

An important characteristic of the light stabilising composition according to the
invention is its relatively high absorption of UV light in the range of 250-400 nm and
especially in the range of 250-350 nm. The absorbance at 280 nm, i.e. Asgp, is a good
measure for this particular quality. Typically, the present composition exhibits an Aagg
that exceeds 0.01, preferably exceeds 0.05, more preferably exceeds 0.1 and most
preferably exceeds 0.3. The Ajgg is determined relative to %solids as described herein

below under “Colour intensity”, except that the absorbance is measured at 280 nm

instead of 610 nm. .
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or foodstuff, does not inpart significant colour. A

decol ouri sed caranelised feedstogk can be used 15

advant ageously to stabilise beverages or foodstuffs ]
agai ngts merfiane igredre etbrealNdgterogyighie gelstanceshmay suitably be obtained

i ntroduci a supstantj al | qur. change. Thus. in.:

ot SPHRGnotr b ADEYT st 8k it IR Hieser(eh B 4 diffguen source
C @pantlisafitn iscoftfiidnl g defirfedrs ehecthéraiat deGadationQF dﬁ%eﬁ@l@ading to the
and conbines a relatively high absorption of UV |ight,
pdemationHi vplatiles (orvmplargmmsand prowa-celongrd rypdustp(cagamel colours).
4 it r ' i.on | Si 20
el e LS Ao WU ARSBARY 0 (SRR B of
all90r@hai 8 PpHatvithiaviak englenst 28 UrTheagwhetion offflavours and colours in
(A280, 560) of at |east 80, preferably of at |east 250.,
Tybsreally yducgd caramsbsation regyires thap sygass, sgrmelhpBonesageharides, first

i H H r r 8 f i +
T S el NS ORRIDT TPy e or i
0.10ss, thé pPoafrdohmior updebeing bhmefisation IfalfsswitDtithd. wt . %

cal cul ated on the basis of the amunt 25 of dry matter )

i nt r odibedByenigrsibays ﬂ?f’ef%’éd &rmﬁh?c{'?%tﬁ% AERECUES pi fhspresent light
e . 0 .. b I M | .
et Mo bt oML igER Bof ict craml
agalour alargelyateetbved Honendnzspplicafionie isdasirable diat dhieylight stabilising

mat t d.nt d T t. it [
oapupeedh 4 (86 rsaes pbit HRE it PR B, Doy Frage gpfoodstuft, does
f 1 RY Qihaft NARMER arkt NedIGNE R ARSoIBIGscliOOFhbided feb@dtock can be used

contain significant quantities of 30 riboflavin,
whideintageouslsintoe siebitisadieversges phdpedsiufis iagainst. lighieinduced flavour

composition i.s.particul arl dvant ageously u in

bevere e ¥R iisees & bt pOIPHE shares, ol iy Ty popreferred
( pRkbodirhéOfeaptesbnt NPhEstabiRéiRE @bhiposition eAdériaA frond/ K Garamelised
ri boflavin and nost preferably at |east 100

1 . pa/ kg -
r i foeststogki and pembings /a0 sdEPEhPERNebPORti a0 06 A5V ﬁgm, Rarticularly at

“W&Je%ﬂ?&s I?ﬁﬂ?el ﬁngﬁegpﬁﬁ) totzﬁ)% ol g\pltt}tl ﬁtragéi%é.lyc‘ W19 absorption of visible
conposi tion according to the invention a vantageoﬂ%fy
C dighgias slemohsttaaed byed raiowdthieslight abgorpioma vebwelengths 286 nm and 560

Typically, the present c osition_is introduced into
bé%?&g%ﬁo)d}f a Eaﬁﬁu?rﬁgerw Qg@ﬂeaéhﬁﬂanou nt that the

resul tq 0 t i : t : k@ ; .
pr ef er@@%ﬁ Bgi QF%£§§£§€ ?gﬁg/sﬁ%l ﬁﬁ? ec °§?’§?1§rg ébﬁy mat{Oduced mio the
| emserage oy /fbaglstnfifiinmas ampuwef efraléast 81011 ekt pidenablykaf abfleast 0.02

gﬂm%ﬁ%&ge})ﬁ%g%t&?t . %j%ﬁ@pﬁ@ﬁi%,egalcﬁ%{t% Qn B?ef l?ars?s'ofl tﬂe amount

of dry matter introduced. Typically the amount introduced will not exceed 1 wt.%,

preferably it will not exceed 0.5 wt.%, more preferably it will not exceed 0.3 wt.%,
again calculated on the basis of the amount of dry matter introduced.

The present composition is particularly suitable for preventing light induced
flavour changes in beverages and foodstuffs that contain significant quantities of
riboflavin, which substance can act as a photo-initiator. The composition is particularly
advantageously used in beverages and foodstuffs that contain at least 10 pg/kg (ppb)
riboflavin, more preferably at least 50 pug/kg riboflavin and most preferably at least 100
pg/kg riboflavin.



the malt beverage contains at |east 0.5 ng/kg,
preferably at least 1 ng/kg of a fructosazine
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2, 5-deoxyfructosazi ne, 2,6- deoxyfructosazine,
2, 5-fructosazine, 2,6-fructosaziye and conbi nati ons

theregf#. 10 The benefits of the present |ight

st abi ¥ dnemioasdhessin betorarthe Hght stabilising ycompositionrageatding to the
[ i B [ d abi | i se bottled . o
bierbvé_;ﬂ%%leg@ iﬂeé%og?&] 'péglidt&?egibgbaébgir eia%ﬂ@%ngsn O5rBY&Eipg derivatives.
b@ypicaliye thd pregpng sampasitia in éntmdfiecdyinidigdvictag8s oi Bo8stuffs in such an
et c.%ma@ e/\ﬁlwl as. . beverages in i glht -t ranspar ent

pPRapnt tat The. resulting praqdyck SOMAWS At Jrash §)-5 aeglle ameferablygat least 1
Y ,

B T D Pl ARl T IR BT IF P 18HT g of he
ppypziae Woneatives By/Qefiedciensin pefoyp oyl cvae mdra peeferred embodiment,
p rtic#l arly gref r.red len})ﬁg nengtgg’ t he present |ight

s PEDIRH G A5 IS 8h 1¥85" Joe (PEASE: ahretiehly i #eleast T mg/kg of a
paRustbSHiRS Is¥ledted | BB Thabirbhp | RsRERE Lot ?i,S—HchxyfructosaZine 2,6-
beverages bottled in green, clear (e.g. I nt) ~or S
bflepxy§hefesazingy 3:5-frrasdsariapl /6-fiuctopazinesand castametindsl itetaod

in be ot k1 L.n.gre or, cl.ear glass...20 The .
pres e% ¢ ﬁ%@gfri] i 18?1 tgl%c rﬁ%eglésgéhtt ﬁtgg’hgl@gogm{‘lﬂ‘ésm?lb Hire particularly

spreholrcsd ifsalbem@sisitionrs ided t@ stabilige Vot b¥viges. The term “bottled
beverages, including beer, soft drinks, |iquor,

j BRVERAEE” gagampagyes r¥erages in glass goaineisdaizabotjlen jak etaeas well as

e j A 1 ohh L.t IS.U t event or

BEREEEE T e RIRAE b, ot 26 bt bR on Bhiyethytene (e

besgethyless (BE)C pohsthytsak, teraplethala®! (PHT) Gid@/or HodfekiBflene naphthalate

Sﬁﬁﬂﬁy’ nd ot hers %ch re de fromaor contain

f nt%‘ﬂ‘y@%‘?%&&eﬁ sPYEs n#idor pREyPYopylsnesdit @ ipgrticularly preferred

SérAkY it ShtN Othe O itt ion kSbiRkbl , apt.aoeQus! v, i

BB ane DAl PR, kb MR FlibAba o AP B0 80U Yaaditive,

ppastierarhy y liglt stablilising additiveaincbaverages tetided egeenpiclelir @(g. flint) or
C col oyr, val u E l.ess than 25, nore preferably. of.

o 2P Vot briffesbly, i€ Baiesd B 28 aiaiige dn Phsroges bokled in green or

Séledradtlse et hod for deternmining the EBC col our val ue

is described below. 30 It is well known in the
br ewi Hig nrewens invgnticnaencempasser e ke bf tedighbstulsitisige somposition in’

S : le, .porter, stout.and the like . .
(%g'%i ‘%%8{8 neries §§s’ %‘g"?“e‘f#%‘aeef’os"ﬁsd Sjaor, jpyges, dairy drinks etc.
siand pgtitularly pidfbfred eboditi@ht, thdasmposatsn 1sTRBY 3 pEIVERCr reduce
on .the sensory quality of these beverages. To be nore

piight induced Maus changss jip gkt hezenegesnaudhoasdiees erle, mealt liquor, porter,
0 CT/ N.2004/ 000675 11

AR At e AR, I g P2 e o matt. The

girssent dight retabilisin@scohgposisivn Uigk p@ticularly advantageously employed to

improve light stability of beer, more preferably of relatively pale beer, e. g. beer with an

XD

EBC colour value of less than 25, more preferably of less than 15, most preferably of
less than 12. A suitable method for determining the EBC colour value is described
below.

It is well known in the brewing industry that exposure of brewed beverages, such
as lager, ale, porter, stout and the like (herein generically referred to as "beer"), to
sunlight or artificial light, has a detrimental effect on the sensory quality of these

beverages. To be more precise, exposure to light is known to cause the development of



"light struck” flavour. In general sunstruck formation
in beer is pronoted particularly strongly by |ight
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said, the shorter the wavelength the higher the rate

at which sunstruck flavour is foildbed. 5 It is believed

that volatile sul phur-contajning conpoynds are .

r E‘fo soreride sy fﬁavogﬁ VERIFR, A5 Speipssr alsor prfeiged to as "sunstruck or
S Ul BRI r e R (g i D i

S AR ER N 1 EATMAIH L o At AL ety
s siphgly by dightivith agvavelepgihred 2504560 nph &t gedeeatiicednl be said, the shorter

degraded h cqonponents in the bever . Extrenely
s Wﬁ\_ﬁ?ﬂ%ﬂ%&? fheg%r@*&r thaggiear oStk AlbeNds fofmed
suf fi gf Rrdelibed ﬂEEti‘&dlatﬂe %H@ﬁhf-é&ﬁaiﬂg@}é@ﬂfpoﬁﬂdsaarg ‘i"é’sﬁérﬁﬁﬁle for the

and to render it 10 | ess accept ab or 'the consu
( chnstrugk flavann | Thex sWplrnentajnifn cowbopsldi se diought to be formed at

1 cal Technal.o th ... Vo], .4 ages 22 .- 63, ;
155 SherU 7 PRRUAP g albsseteipics B3P o8 2 hoppgemically
phiefRdbEhdr edmp@Rafsi iR fhd RAGHRE. Exardntily small quantities of these sulphur
sul phur - cont ai ni ng substances that cause sunstruck
f Icapaynds; age gefficiopttp inapasea sunstrgele ayuritha haversga@ad ¢6 render it
riyhQf ' i [N, cap a 2] .Bhot .0 :
| RR; ARgbie &0 (IR WA PR Blaudily XiBCBliper, Fncyclopedia of
si@rifi¢at Dothmleyyt 4T iBds. VIR hafagey2D-i68, Doy aRNBS Faft Atpplication

nlﬁgggﬁg%é e malt used therein. To a | esser exten
a2 2} he action of yeast during the
f er meRy,aty - -t hofl avin .
of Doar (APLHEicEl Raligh I, 1o the bl Bhathice Wthnces tha
Praghgcsunstnudyy flaBreywer belioadttd by adustat bt thal presgp@@es riboflavin.
ES@-? 6.EnzynF Nlcr%b“.TechnoIo , 1988, 20 Vol. 10, . .
feofpiny ca gt 5 3yEhote Inigpy i 4 BYolaghand thawessibm fasr i sigoificant
hagaRRRE WibONSERth beerAtHERs h{aﬁﬂg%&&{"&he Bt hgééig%gﬁxwo a lesser

in the beer ("Sunstruck Flavour Formation in
Sgkignialea heps andadBactiouphntast dRergthal femientdtivnfdaa\dontribute to the

307 S 8150 R SSRGS i ety Bwoton by
5 Bodvierd AZepst" ByeTan@eital2 pagds 7940056 BivdythePKBSSB! T%dl?lmbfb%y, 1988,

beer naﬁ%also be reduced by treating the beer w
abobrife ceplgy)- (US 6, 207, 208) or by co-fernenting with

a conkyj ' conost oc _nesent.eroj de
(S ELRbL 630 Re b AR rob BN IPRETCER pITRB R GrhicE e amount
i ofroiboflade dn rthd dbéra¢"Stnduiuokl i Flgvopt Fo@htidnOin’ BEBY €y Sakuma et al.

rijhoflavin or to add said protein to a_ _beverage to
| ASHG 1} Begraval piigatiavia gndpaoeraplished by decqsrrasision. e.g. by

Rl DS A ORI DR G by 14 T o

f bAviboflavin presan} iestheheat Inyayi nlsb eter reltduaid by StaingdthieNbeer with
a _, cant ai her.th ' ransparent to light, o
BT SPyUS Eant20hest Dhat trmening w4 rembipatignyaf yeast and

Leuconostoc mesenteroides (US 6,514,542). 1t has also been suggested to use

immobilised riboflavin-binding protein to remove riboflavin or to add said protein to a
beverage to inactivate riboflavin (EP-A 0 879 878).

The present light stabilising composition is particularly effective in preventing
the development of sunstruck flavour in beer, especially in beer that is stored in a

container that is transparent to light, particularly a container that is transparent to light
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wi der spectrumof light within the range of 320-400

nm A principal source of the spgnstruck flavour in

beer is 3-nethyl-2-butene-l-thiol (3-MT). The . )

switB oy yavelengihan the,/mnge of 380-BRP du ipereaprrbcylprlnatcentainer that is

0 i j ' d e

¢ Bikpleh O RicbEpepri R ph VAR R AP YR Ol

ri bof Aaprineifdl aswget wf drel syhsinldkn@vfouﬂil} bie isl’albﬁlethyl-Z-lﬁutene—l-thiol

conmponent) and the bjttering. pri.nciples in beer, the

i RciThe sensprvcihresholdivaieefordiin sybstangerim water 1henlygefew ng/kg

o he. _ e i e . _ _

clEpUE g VIBTIE BEticyefl 8 pEAplet ;P ped AR BSepf Rehtlled riboflavin

ctiangglysoriginaingdieonh thdomaki compondntpand the thiigerirgt wrimeiples in beer, the

3- MBT format.ion by at l.east 30% preferably by at . .

| @a-ﬁ-a%g% h ﬂﬁg]@afﬁrre%@a%w : 5%16 ugs et theopresegl light stabilising

I . . [y - .

oy S O Sy hmp G0 b 3, RSCe BLBLELARE is ovident

r egactdustion in MgTrate off 3rBD fornmtide dyrdt bexdt BOLo, preferably by at least
| es. ot her aspect t he i nvent.ion rel ates a

S BEE wRTRHAY by 3h eath b S wiogR B eraay by it { D4 and most

| PreReVIy d90q 1813H 836 R0ASEukhb R, m¥RbE ForL @i BFhihk M reliction in MBT

contains at least 0.5% preferably at |east~1.0% by

wisinghtiorofs désgribed int the Exafnplepyr azi ne derivatives as

defi ned herein befor.e: and i, xhibits.an absorpti

rat | o ROBE SBEFF e inyalop refafes 1§ & papipi{on, abean salably be used

280an dWitRre iR bEFREgRbid Rfodgthfis 8t épodiie Pref erably

of at |east 350, nore preferably of a? | east 400,

elven ¢atang pefaaptaBilp, direfgrablye ateasind. 0%mn dynwisight of dry matter, of

prefe ) . at. S ince the present

conpo ﬁ?%%ﬁaéagyyggﬁgﬁﬁPégPégggkﬂgéémﬁh bever ages and

f Do d séxhii i, ans®ctpionrmisi A kg et dagt S| hrdfa@blyde at least 200, more

appreci abl e anounts of non-foqd hﬂr ade organic

sol veRteierally 1ot gk lea o8, Bormprsfejaly of at lsadti3o@ompee preferably of at

chem galiSiooT RSy e #%?e‘??tﬁgto.f ak TLENEHP ?ncfj st El%tf rably of at least

enconpass soél utions B pyrazi ne derivates 1n Such

non- f ®@@0.grade 25 organic solvents. In order to

faciljtate the dosi ng and dispersing.of the present

Cormpoties ghe TR SPRBBILOR GRBBr FOERIpr 0B I8  Fopeverages and

NRb8sth T Rai6Q i v | X

L e e

2915anie exlytnts suabsasAhore, comn@onlyvendytd dissolys ahémieals. Thus, the present

sl‘rng?rg{o%g %5 Hot Qr?donizp’ags_ gorlllft%ngso%zﬂy?aezinel gena\lfgteg\{r? r;ucr:l;o Irloen-food grade

organic solvents.

In order to facilitate the dosing and dispersing of the present composition, the
present composition contains not more than 70%, preferably not more than 60% and
more preferably not more than 50% of the aforementioned 2,5-deoxyfructosazine, 2,6-
deoxyfructosazine, 2,5-fructosazine, 2,6-fructosazine. In an even more preferred
embodiment, the present composition contains not more than 70%, more preferably not
more than 60% and most preferably not more than 50% of the pyrazine derivatives as
defined herein before. The remainder of the composition may suitably consist of edible

dry carrier materials, water, ethanol, lipids or any combinations thereof.
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derivatives as defined herein before. The remai nder

of the conposition may suitably gpnsist of edible dry
carrier materials, water, ethanol, |ipids or any

c orrbl fras pwﬁmulaﬂgmeeﬁuemlz@tmmmsﬂ@memrmdﬂmﬁmog de7&d from a

In.a p I,C p rred e
ocusEi Rttt gre- by Bp RYGGRe RO & ‘aininki POl maintaining it
f epdshasbiion: cﬂiara@ﬁén@'t%o lsoUlsi Bl Hréane Hh@ A 5505 ie@kption ratio. The
whilst maintaining its UV absorption characteristics,

s presenttlight stebdising aonwostion/ Sbm bassd opia eamamelised feefifeck obtained

cysrbrralsthl sl bR AP RCRPS hBlen SNEPs JFE feily bontin «

S WipAlfcaht ahlv@nd o€ SAni@Bsuhrsasuvht a0 GRITosabing eandMﬂubtosam1ne More
usual Iéﬂcont ain a _significant amount of am nosugars

s pericalsrly) thecemORAioRNHLl TR GDRRAR @t loger GO01%, preforably at loast

588 ST e oS 0 nomonrs
prpaftizuRilyangihodugastcothpbisifg nnst op dishehatidy residubg asdre particularly

0. 05% am nosugars, particular]y am nos

ar )

c GRIRGSUEHY Wm&ﬁ 2 moResaseharigs Wé@uauﬁg ﬁ"‘ﬁ?"e percentages being

p lo

P Sl X 1} W ARG WP ler THBUIRRIA, | o6 bei ng

cal culTab qutesest %mposm)rgtst suatabld ror stabiliemgod wideevariety of beverages
The ition,is su

e e e
Prodeiiedds iRORhies tcontditthg | REHCHDAhtY PUFticERANI YterB8Atinuous food

results, however, are “obtained in water containing

f qmﬂqgtsommlgr tospid thetithe 1se ofdhespressnh eompesition mdblesg products will
g:cggs%?érg%g ¥ IOOé’lr ﬁ;l%Hre? %%/iﬁiégt tﬁegﬁge Lngt%tétgl\‘jlm%m%fco%rg)os%mn is essentially
PrR&ipRitélR w86t solubld. PrdTer@bBy HRbréseat conidshioasieBisentially completely
stabilising conposition is essentially corrpl etely

vavaer soiibippp to pdsy éqlmcyntenh@f Hrleask H@ldﬁqéomq btﬁfqr@.bly up to a

o RO Rl Qs W e B L0 T ¥

up to Thegigsenvlighd Stabmlsingmbmopbsmbn prefatblQ cOontaink ne moresthan minor

pr ef erabl up % The rese t
St ssp @éw%% ﬁh%?aé? ?L&E]Iyy SBoRS 1ﬁ§ %&w PERvgn colour of
t & mafFAH) el oﬂﬁfaﬂéﬁ%ﬁﬂ%l?'l tt&ﬁ&c@ésethat can suitably be

| arge y respon3|b or the brown tol our of
caemoedd afier vahpletian ©f theelcarapielisatonareacticl byimedng of filtration or

| | J hat i.t abl
c Gt PR o e o Dbies Sl oghe Byt BLdGlogplar weigh,
f '§1£er aldr8phéYicity2Bobiege. TP Qé@ltir@b&%@ﬂioﬁ%?pi%ﬁlﬁt c%r{cams less than

enabl es separat’ion on the basis | ecul ar wei

2530, ZIE‘?fel‘%biiY tash 8taincA00% rmream@fﬁg@ly Iﬁh‘ethagshj%,mﬁgn more preferably
Colggoﬁa ?@%t Xl?d c1:1‘F1flo|s|t yprgt%ra% I rl‘e‘c’sslt 3t 5t y %y 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. Thg amount of components with a molecular weight in excess of 30 kDa
contained 1n the present composition is determined by passing an aqueous solution of

said composition over a Millipore® YM30 filter. Millipore® YM10 and YMI1 filters



30% preferably | ess than 20% nore preferably | ess
than 15% even nore preferably |ess than 10% and npst

w@e@bes@i y | ess than 5% by weight of dry natPREr/NL2I04/000675
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conmponents having a nol ecul ar weight in excess of 30

kDa. More particularly, the afadgenenti oned anounts

relate to the conponents having a nol ecul ar weight in

ey bs ussl tofdetedmiBacontaptsofiperpopents with eanolpeylar weightsig excess of

0 kDa nmost particL WPE : .
TLRRAGIAT KR BonssBRain € H e b G FERRF RoRligndh £ Brmining the
e¥&R&R o¥higdOmbigeulat cathporal may yibl diffesatiesclsyisieforenit should
is determ ned by passing an aqueous_sol uytion_ of, said

cbeodersionn tBetetcakINg IMETseieFiedy T {if epplication are defined in
M1 1i f ] rs WO 2005/ 030920
PH‘%%E‘%%%B%%@OQ}?QGSX% dbb|g{“ﬁ'sed to determ ne

cont eThéredhicabiepe nénicdansidiis andnuthercolar comiriphting substances is also
excess of 10 kDa and 1 kDa re ctively. It is not

t Reifleni b arlew: coler Hnfesies HaBtFC‘-‘i%B’e?thﬁY%ﬂlﬂt%am ‘ﬁt@ﬁtm' In a
Of ] r tof HBYinvbRldh, dhf S Tight stabilisi
ré%l{i}hglgﬂ lg%egrgl?lg?ﬂtlﬁisgﬁgul d ble under st ool(jyét hat 1% heS ADHISIng
k Bampesitier Basr  coloed ingertsitiy rat ©h) sira fisk idoes netnexgeed 0.024, preferably

defined in lation.to.the. met hodol o descri bed . .
afeeaor skeeer 1o oA auRe b EAD P Greffa 1 g Colour intensity
C@bQURotCAREEd BWOBNG SHIaN BB%i. SA Buftfble NBED Forbiet@rmining the
| ow colour intensity, particularly at wavel engths
acolondinGdsityah 610mnais geaeritied beleM.y pref erred enbodi ment

of the,invention. the presen i kLS .

corpodPt PReHSmpoiPal ERRkstd flY pbR i) 1Bl consentrated
d@sisn, RY, wethceaNido cOébnt i icastaltl wt. %0 Mige prefeblx teeadlids content
0.01 as cal cul ated herein. Even nore preferably, said

cd Beast 20 whds mpst prsEzabiy et least 8avido obm pigswh PP tian may take
her ej it abl e 0 or, Wl I th
R
C prgsexsti dangosit®n advaiisalyeo thah y80pwa e, decte i prefarabéy ddss Wedny 70 wt.%
concentrated form e.g. with a solids content of at

! SRS 10 wt. % More preferably, the solids content 15

i s at pl8ashiy2heimetnt B hitBE& Sitdbinkedin ifRASest Whts Rtabilising
The present “Conposition nmay take the formof a liquid,

a cempogitiom iphstited. Gopewukntly, gr arpuéfewed embainegns, the total nitrogen

: f rﬁgﬁ%%t?pk%'ﬁé p%eg(%sp ; ggsg ctéq,%g gll-shléltgéc? F%gg@gﬁafhﬁgtlgﬁlﬁaﬁon (Kjeldahl

25

30

VWai&hod)PvakigsdeR! (PNPt $)e iPTEBy han 2094)inhdre GReFebBS 18N BRE 15%, most
in the present lights stabilising 20 conposition is

| ipnéfenstily IesmthenU&Pk by waight pf i meattes dincanother pisfetred pabodiment,
t ot

H P By ORGP SEPRER A % wit of e
matter.

The light stabilising 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
“natural”, i.e. that need to be labelled as “artificial”, “synthetic” or “chemical”. In a
particularly preferred embodiment the entire present composition is derived from

caramel, so that it can be labelled as “caramel”, “caramel colour”, “caramel isolate”,

“caramel extract” or the like.
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enbodi nent, said nitrogen content is at |least 0.1%

nmore preferably at least 0.2% bysweight of dry 25

matter. The |light stabilising conposition according to

t he ﬁﬁetenmbfhar reeck uift Hisl prasewd| inventiem delefeetp fudrocgss for the
ant Itgo T%%Q@%iﬁc’onftbgtrl% p}? ggteaﬁw Bé Sged”ﬂtairdda &l‘sve to lmlprove the

nposit1on does no
Cﬁﬁﬁlﬁtyrbﬁ{é)&eﬂagw QB bl@nﬁﬂlghmﬂumrtmvd&f elthnges, said process
natural", i.e. that need to be | abel | ed as
" eqneprising thesteps e§nt heti c” or "chenical". In a 30
particul arl @arr%ﬁ{sre&ge ?ggaagl ment the entire present
conp |t|o rrve rom” caranel, so that it can

be | a&bebloeﬂsmg said dsciglkk so as:ﬁrma:rehseatsl&w,sm by atdemtrt00%.
i sol at e" ‘caranel ext

t h
2005/ Bewdopispiten Ri%@&y%%@e%? edgjock Y@iay §ﬁ @pvﬁgyedagsb gy technique
Oy ftP P 1525 5 ends W01 e SEbHESisbRrich RioRf PSR & fePistddeof a light

ure of a conposition t may suit be used
astabiltising dompositidroasi defined helbimd)ef@‘e,adxl thattepalgés m«wlva gbmination of
or foqdstuff ainst |ight _induced.fla han .
clhe o“a e 5By PLashy oo PURGOieISSiTHofia g 1Y bleaching.

CRLARFkd SeGithBRISN RPN tel 9 iRWidesirSlmsAl With 86 d8doPsdat material
so as to increase its A280/ 560 by at |east 100%

Deecg ronerded phassrsodfentshdiltratiemasndi cheamdtegrgplys dik onmgmbediment of the

achi eyed b ch t t that

oSt Brcnd BENeceR RS atiPOA Y, Hielin BVer o3k agre gters with
A LHtOAHF of B8tk tiSin D P PagtlabBbfast fiofd e 108Daj ﬁhore preferably
before, or that enables selective elimnation of

t penolomets iheg kB and swsppeafernblyi of notemers diwal | ek&il In another
f eeﬁ 11%%& d%c bm@ﬁug}l q?%?llugged P%g?ﬁﬁéﬁ@ \%IE ttﬁéj 'g%ﬁ)%ﬁg substances

ron” tec nrques I nclude

adﬁ@fb&Wermt phdsal sorifemit, gpartlaylenlyetﬁ pikgbBomied beli¢ss or onto cation
fil tratl on, and chr onat og I n one enbodi nent of
t prEchapgeeresine Ipysk eggth@rhenbeemeah rqegqlﬂwleg AcAthiowd y means of

f 11{1151 a(%hg&?%tgﬁﬁglb}p E[%a%E ) eltbgr Ifélb%n%/ ré#g%s@ g&%’ 'ih)g %fa{mlp exchange

kEaomampeaphyef erably 15 of not nore than 5 kDa and

nost preferably of th m) e t han anot
enbod ng 4 eFgmetisaiiony it b5 ?agmaelfﬁeéDg%?dﬁycladeavpf?lannse high

Ofnoi&ﬁla? BERMELs chatSa&'@ 8hARE ﬂubl@ nﬁ Qqﬁ’eo'h? ‘é%’t&ﬁg Wh&s 8sed as such in

sorbent, "particularly ar al kyl -bonded silica or onto
cheviesages e)rcfmdgeffs dhitnarel traI}Séuceah by heaturspitwidi meytgive rise to an
decc?esm% ?1' negor Sl 1p1|es%V‘la"gu Yo pref%:rre& embodiment, the present process

yields a composition that is essentially completely water soluble, meaning that said

process comprises an additional step of removing and/or solubilising insoluble matter if
this is required to achieve said water solubility. The insoluble matter may suitably be
solubilised by e.g. sonication or by adding solvent.

In the present process, the optional removal or solubilisation of insoluble matter
is preferably carried out prior to decolourisation. It is noted that the present invention
also encompasses a process wherein decolourisation and removal of insolubles are

achieved in a single step, e.g. by filtration.
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hi gh nol ecul ar products that are hardly soluble in
aqueous systens. When used as sggh in beverages or
foodstuffs that are translucent by nature, this nmay

gi ve Thespresentaimventivtie 8159 AHCRMAZEERS @r pProcessdwhessyt the, garamelised

[ ferred enbodj . . )
Pyl SRR O 1 O BAIALIY G553, g v

ViR BictsS BlcURh R, mARAIaflgy,isyaip. sapatticylaly egitablo tartinslesuese for the

addi tional step of removing and/ or sol ubjli si 21%% )

i resshuuprasespatst earamel, parieulanly; acaimelas dedingd im dle Eutgpgan Union
ter. sQluhi bit: i . | ¥

50 Pt TR LOSBIBL €S R 0, BB actn

lif W &Fopd aStemticslr Oskssly. tAwoniinglonal a verpppmifercnd embodiment, the

ol ubilisation of insoluble e 3Q ref er apl .
AR08 eI o Bl TO Pyveight pE chy R fpf browing
Edgl@%r@fsg ﬁg:g\%d(i)*%@@ﬁﬁét %, AhSRl BYGRIPRASS Ay MaREONESS preferably, the

uri sati on and renoval of 1 nsol ubl es are
afebdseockontaing o leagl % teypn mergprelioyatily lat teasti3oPe aniOnost preferably

2005/ 0 20 PCT/ NL2004/ 00067 16 The present

i 4 &?3@/3034%1 W&Wﬁ&%‘g‘gg%%ﬁ’f-ocess wherein the

car anglrh3e0is LEHRII0E k@R ¥ dbRauRad, 38Rk THHIEIE atelin the form of
conmbi nation wth one or nore other brewi ng adjuncts,

ecoljoidahhggregatds: Edraprel isapanudyatuned by heating eulbarydyates either alone or

sui tabl e cara our,ce for.the resent Rrocess
oo OF urBigS Aoty el bl G AR o ubatty o da
EM6RR 88 bIAdR Rhid oPksbIeE hawis B9 bdSur dbirhysugat bed h&omewhat bitter
concerning Colours for use in Foodstuffs _or as defined

i taste)s GroargelcHe nprogpoado deom | vommercilly raypijable nfopdyapde nutritive

preferred. e ' t r i.Se Kk

A ReRPE sETRIEL TRl Vool APt B AR o, s
b6MkgRE andvd} siasshshydidlgdatediang fedctibmathiered Yo Tier avidsl thixymay be used
wei ght of dry matter., More preferably,. the .feedstock

cupteqdigrade splphutic, sylphuropsPhosphorisy afedicandyciliic jcidsspnd suitable
0 j p f . t e . 0 .

A0 bR AR, oo AR St ey be

cusepaucldde asonenimh, whdicin arde potasdite davbonatef, bicarbémiel gthosphate

aggregates. Car | .is nuf acf ured by heatin .
Aty P@pe-s?l@a asiocndiaieofid iptiieeCprats }?&gh&ﬂe in water.
f OOdl']]ﬂ{}ﬁg?st'gEﬂk(qacssemlsame@ B o ?i%éﬁshe@@ﬂf ﬂ[@%‘eaﬁ&n‘ts used in their

usua brown to black liquid or Solid having
amamdfacureodnddoy sgecicgdentifivdtion testse(ebeaButvpeareUnidh Directive 95/45

]E %E}? é}'rgaaéaa ?fﬁ{lﬁ@p@@ OUtS ?orf Usd r}]ncéao%qgt{lﬁjs aa:'nll né Yﬁ #gob(i Ehemical
Codex IV):

e (Class I: plain caramel, caustic caramel; E 150a. Class I caramels are prepared by

heating carbohydrates with or without acids, bases or salts, but in the absence of
ammonium or sulphite compounds.

e Class II: caustic sulphite caramel; E 150b. Class II caramels are prepared by heating
carbohydrates with or without acids or bases in the presence of sulphite compounds,

but in the absence of ammonium compounds.
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that may be used are food-grade sul phuric,

sul phurous, phosphoric, acetic apg citric acids, and

sui tabl e bases are ammoni um sodi um potassi um and

cal cClass Mjdamriotés carSakt & 150 Glasg Iblec@0malseate ipnefatsfieby heating
ammoni sodi um,and t assi um car bonat e,, bi car bonat.e, .
phosBRETEYAries Sl oh g VRN 2CRuSTBsS, ) e pfpRaGee OF dmmonium
and sathfntE bubRl B Bbsende §if3§ulﬁhit€ cofp¥@ddr - Four

di stinct classes of caranmel can be di stingui shed by
t ve Chag MAnswphise amimoniaheairamelnEniH0dc Clase I¥nehrdiyels are prepared by

specj fi.c identification test see . Eur qpean. Uni on

oY r ohtife GEppyaraa P o MBpiesSain Ok ARy i dresence of both
for itehs RIS drhonia Bempoimdy)S Food Chemi cal 25

Codex 1V): Cdass |I: plain caranel, caustic caranel; E

150aAngnenem| compeunds sthar @rqueghiedclass Dheand Ay caramels include

carhohydrates wi.th or w thout acids, bases or .salts
TR R Srmelebfebee s arBReRuR; SV Dkiskhs carbonate
Claagforlittn fROEphate, itnidtili® 6AHIRNE! ammokhhdb. suild®sSadd ammonium
caranel s are _E{e ared by heating 30 carbohydrates .
wibiyragen wsulplsie: ‘Blg ilpiitep garagounds t e oTe sEA@pleofsulphurous  acid,

S . , | . . C . . .

o oB3b, SBRR AT, wBishiyhd bR A0 AER BRI SO, ammonium
Cdmgeh Isulphitem aringatiengreparktickb Proceds]) dssd-fialle catisomhig agents
are prepared by heating carbohydrates with or w thout
adnbegised 3L BOCESIINEISyr esence” of anmoni um  conpounds,

but i e € ARSABRRNRE AL LLOE AN gﬁiwng @zﬁ'%nfelvand ammonia

sul phite amoni a caranel; E 150d. ass caranel's
arselppite parasxdt! bye patibdatly wgitabéer tiaittingrmatesalnfor Hho present process. In

e Ao Para el e ol b exAHeah ding material for the
_cqai.m;éﬁsl@ofbﬁght%ta%i%ﬁﬁgﬂc&ng)ogi&i@ﬁacddraingwtﬂe\{n%ﬁ%f{el s

include anmoni um hydroxi de, ammoni um carbonate, .
amoni the degdloygsstionasiemn paployed dmpenordance vaghp Has énvention does not

anmoni um sul phat e, ampni um.sul phite. and,_ammopi um.10.

gt RRARGE, roRRTRCH SRR oo oG b b sunsruck

eXahtidnshiltpheteBUemactsor cliffhReSiubElanSRAhatibasHd in the visible area.

amoni um sul phites and potassi um sodi um ammoni um

hyldusgée deeqleirisaton avgelyg Praservps dparabspmtiopr eweaeseristics of the

Lﬁhggoelg@?s%g rg{&gﬂsialfﬁatﬂb&gw%%%}fgﬁqs JBYcifEa WRBMER induced off-flavour
formation. This preservation of, mostly UV-light blocking compounds is best expressed

O

by the 280/560 ratio (Aazgoseo). This ratio is used in the European caramel purity
guidelines (95/45/EU) and denoted as the extinction ratio. Ammonium sulphite caramel
is specified having an Apgysep of less than 50. Although, there are no such
specifications set for ammonia caramel, in general it will have an Ajgyseo of less than
80, more specifically of less than 50. The decolourised caramelised feedstock obtained
from the present process typically has an Apsose0 of more than 80, preferably of more
than 200, more preferably of more than 250, more preferably of more than 350, more
preferably of more than 400, even more preferably of more than 500 and most

preferably of more than 1000.
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present process. In particular anmmoni a caranel (class
[11) constitutes an excellent stagting material for

the production of i ght stabilising conposition
accor dicagrding tm@euqaﬂ@mtm@monqd]EUd%@laams eaamehmystdive a colour

ed rd t v does
CTRLRS g BTG SPR % b b AR T SR gt i et
S ¢bRunNeRfsity" & withii Bhd r@dges@ir 008-0. 2@ Aod#metipish ofud method for
nerely renoves or elimnates substances that absorb in

t Wetoyinining dheyrcelour Tinteasity He riedsed heiovat Thn qodpugefnjensity of the

AT R SR S ol Sy, 1. o
Wipidfetablyhexdeadil 0004 il a fdrawedight Basismii it preBimtsprocess, the colour

preservatjon of, nostly UV-1ligh | ockj ng, conpounds_ i s
DBy 458 SATBReg feSc Ik SERT RIS KHDHb R LS. pripgior 5, more

R e AR Sy

r afittee. dedoloonsaionsul phite caranmel is specified having

an A2 560 of |ess t. Al t hough, .there are. n

Slch 1B qEreeicProR v L s PR CotisifeEpL yiejdin e form of the
ngﬁ’é”s"eﬁ'ﬂ light sfébllhlsmg %Bﬁlp@ﬁlh&@ %%ﬁ% ahe kﬁﬁﬁoﬂtﬁé‘ﬁres&g'process is in the

re specifical  ess than decol ouri séd
c aazgre bf @%%eemmﬂkf obthd mage 6F dh&0e pr eseatticularly preferred

P arngey e Bresvas 1E8eER et e fab iR eRfiRstgh in accordance
Wl@hﬂll@gfbsgﬁthvdﬁﬁbﬁnpé §feRI ¥k Yeasf2090r € than 350, nore
preferably of nore than 400, even nore preferably of

mor e tneihies @spesholf e dBveniipe fseeqapeied Wity bevierags of Gowistuff that is

\e/\gr %&gn?/tg ﬁgﬁtzlg%tg gl Egb&g%ﬁﬁrg?eg G\Zﬁerelgﬁhe {fzﬁ%%;g to? %%c%/dgmtgﬂg obtained

I'ons carane

C @r QUtainablecthys b inyethcalt oiﬁil@ndﬁi@tm@fthﬂ doinpdisés introdudngtie @esent light
caranel the requirenent is that the colour intensity

i StapilisHigropmositign deo spidpeneage adoodstiféscri ption of a
met hpgrééﬁf{g ﬂfttﬁéiﬁvgﬁtﬂ?l &ﬁ?esccg Eﬁ’éﬁra ngtefdét% I%)gﬁ%dcﬁtuff that contains at

provi e colour Intensity o
c deatreSimgitg pefelablycit lesset nighkd, Imi)m peefemblyprt deasts3 mg/kg and most

Brp(% 3ra§fy % l%l)éc Q,@g@ﬁp%gazngl%e s{ltﬁlgg B? ggféiﬁgﬁﬁy% ggfgre In an even
t t}ﬁor‘é ?i‘é}éﬁred élﬁﬁ&f'ﬁbﬁtythé’f)e\ﬁeh“@ge(‘o@ FSemR s GHaihase %Sl Qprosent method

preferably reduced by | east a factor 5, noré
proeh’enmtalt j@abw étng/legsmefarabbmtdeasw nagfkg b8 tiruptoséizineaslscted from

t | {
b rob atistisg o o4y BeBadriieg P ScisBeviipiipsagingp fyfroctosezine,
przg@m&oeazﬁwm%ﬁ@maﬁoﬁg fkftof,n the formof the

Yet another aspect of the invention relates to a hop containing beverage that is

resistant to light induced flavour changes, said hop containing beverage containing
pyrazine derivatives as defined herein before and exhibiting an EBC colour value of
less than 25, preferably of less than 15, more preferably of less than 12, wherein the
content of the pyrazine derivatives, expressed in mg/kg, exceeds 0.1 x EBC colour
value, more preferably exceeds 1 x EBC colour value. Even more preferably, said

content exceeds 5 x EBC colour value, most preferably 10 x EBC colour value.
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particularly preferred enbodinent the present process

yields a light stabilising conpodbtion in accordance

wth the present invention in a yield of at |east 20% )

15 AndBRePartieady p@rferf%embﬁﬁgﬁ?moﬂlei hopcesmEasning Yeygrage gontains at

b fat 40081 1 b/ 651 iR bd

R 0 Bk, DRURRAY L 108 | b/ 6P Thkadifle 1804 from the group

f aodsistifgd ofs 2dbdexpfrdctosazinepht 36+datutydrueyosazingt Badfroftosazine, 2,6-
uf act.ure that. conpri esfj ntroduci ng the present

{TﬁhﬁmmgPﬁﬂp FApbiga % on into said beverage or

f oodstytel hop BorR@hingBévafage bBGriinY 4B thO MveRtidh $Pefli@bly contains at
such a beverage or foodstuff that contains at 20
| deast 00 Sagikg, kgorer meferablly wt ddast asg/kg, exphkgorevprederably at least 3

preferably at |east,3 / and ,nos pr ef er ahl t

P S EE P P preRTbyr a0 o AEREE sl e Tagas frrbilives as defined
heleglinbb®inNre. In an even nore preferred enbodi nent

the beverage or foodstuff obtainable by the present

met hodreferataithe bap costaininghbevenagekig,a frekated dereabbased beverage.
I f fr azine selected from the

orits efRRiete, B 1p GHEMRLRLRF R BE6F ! Bdlor) Biter, shandy, or

2, dbothenbyidrigd amdzifen of, onfdinif Feaddni@ extZRts of malt. Even more
2,6-fructosazi ne and conbi nati ons thereof. Yet another

adpelerablys thaeverage it bess mastaprelsrably lageidiees dntaapantiedarly preferred
b ' Si ' ' : .

o oRgferk W Hh3 cof Rl sk it UM B eI .. it does
pyiotinavees bieminisht doles associdedli witdthearse o siggifietst mndlnts of colouring
exhi biting an EBC col our value of [|ess than 25,

prréf8¥abl y of less than 15, nore preferably of |ess

than 1g, MBRIRHNhERR Nkt h ' - ilisi
derivap{&%@u expresseggfn’nd%ﬂ&?ﬁéyﬁegﬁgxéﬁék%%éé%ﬁn stabilising
c ebuppsitigm|will, benparticylady eppdrbnt inxigle denditive pR@uc| thair have been
val ue. Even re ferably, said. . content exceeds X
g Cotpnes Ml ate BrisburSio, ieth S hantataiadh of fess than 500
V @) @spddRAIRORSY 83 %80 RE |é.é\'bé9é?ﬂ’cfé@9§ﬂ@ blubdladsh C@nseﬂuently, ina
particularly preferred enbodi nent, the hop Tontai ning

b @veferaerberobedinients thetpressashopocamitaigihg heveragss iebatiled imigreen, clear or
I t k f.a.fructosazine selected fromthe
g?’g%pglgség%g F‘éq?lﬁ))ﬁlél Q3T 5T BELBISY 1 uct osazi ne,

2, 6- deoxyf ruct osazi ne, 2,5-fructosazine, 2, 6-

fructosazi ne and conbi nati ons thereof. 5 The hop

CMeMheds9 beverage according to the invention

preferably contains at I|east 0.5 ng/kg, nore

preferably at |least 1 ng/kg, even nore preferably at

| east 3 ng/kg and nost preferably at |east 10 ng/ kg
ofSolillecayermrzi ne derivati ves as defined

The solids content of a material is determined by drying a sample upon a carrier
composed of pure quartz sand that passes a No. 40 but not a No. 60 sieve and has been
prepared by digestion with hydrochloric acid, washed acid-free, dried and ignited. Mix
30.0 g of prepared sand accurately weighed with 1.5-2.0 g material accurately weighed
and dry to constant weight at 60°C under reduced pressure 50 mm Hg (6.7 kPa). Record
the final weight of the sand plus caramel or decolourised caramel. Calculate the %

solids as follows:

§
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l'iquor, porter, shandy, or another beverage nmade from
or containing fermented extracts2of malt. Even nore
preferably, the beverage is beer, nost preferably

I a e%@eer wlpﬁxﬁs)paLQQCm arly pr eferred enbodi nent ,
th Scontai ni ny erage has a yellow or yellow sh
colour, i.e. ¥ does not have a browni sh col our
asgngh ated vvith the use of significant anounts of
col'ouring 15 caranel. As explained herein before, the
bamleﬁiﬁhslwéighhéspndaphmbafajnght stabilising conposition
will be, glc larly apparent in light sensitive
pr¥u ave been packaged in containers that
arng. %g@%rfeaiamwnhﬁa@l tadéd h @ wavel ength of |ess

t han 50 nm especially less than 400 nm e.g. green,
clear and blue glass. Consequently, in a 20 preferred
enpodi ment, .the present hop containing beverage is

bk elpwilntensifeen, clear or blue glass, especially in

¢ | R theOpurPbRIT thik 3p&oifiddeibh, C@tﬁmﬁﬁn@ﬁbﬂtﬁ&f £ 6t LM inatdil is deﬁned as
solids content of a material is determ ned by drying

s dhpplesotisare af anPdVetw/ v sniginneef solidpin watguiarg ¥ cglem@rtz Cell at 610
h d h
btk PARRERrE o 4P sl el ftuBkF e ac e

vvahed acid-free, dried andlgnlted Mx 30.0 g of

pr eﬁg? & sand accur at el y weighed with 1.5-2.0 ¢
mefrensfed anaamomrd tofnyateve] gheistaldft tand0dny solodscintis 2 élﬁd) mL volumetric

Fjila;g)lgt ﬁtg?%cv? ndee][ Wﬁgﬁvgg&gﬁg res tCﬁgt%glég?d gﬁl‘?( solut1on is cloudy.

CahABRIind Ehedﬁﬁ&lbﬁﬂéé Sefle ‘é%ﬁ&ﬁﬁ tio nCﬁ‘i' £Ylcat &uérﬁece?’f’ at 610 nm with a
solids as follows: WO 2005/030920 20 %solids = t W

WBluitxllle Ospeviboplinteraetenfprevibushy| stasiaghtedofusgignavapirugs a reference.

| ﬁ‘?aﬁﬁ'f‘?yh Caglggr I 0hr 22N Qi MG INt of caranel
Colour intensity = M
% solids

Determine % solids as described under Solids content.

Classification/Absorbance ratio

For the purposes of this specification, Absorbance Ratio of a material is defined as the
absorbance of an 0.1% (w/v) solution of solids in water at 280 nm divided by the
absorbance of the same solution at 560 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-ml volumetric
flask with the aid of water, dilute to volume, mix and centrifuge if solution is cloudy.
Pipet a 5.0 mL portion of the clear solution into a 100-ml volumetric flask, dilute to
volume with water, and mix. Determine the absorbance of the 0.1% (w/v) solution in a

1-cm cell at 560 nm and that of the 1:20 (v/v) diluted solution at 280 nm with a suitable

JPUURER TS, P SRR 1SNV MPUEL, J R, (U AU, (O |- U, [ U VU S5OSO Y 7 A ot 1t
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(W v) solution of solids in water in a 1 cmquartz

cell at 610 10 nm |If necessaryg] pH of the solution

Is adjusted to between 4 and 7. Procedure Transfer an
aapectraphetometerds pa¢ equpPadavishe maooclyomatprdo praigde abeandidth of 2

100 vol u i flask il U vol.ume, w f.h . I,

8 A al s dop el Sl SR gIsE U Fhror tess)
Dedlanstk ke Absorbiee Fafiadsy fakt mhRiplyiea thesdstibadt uritsait 280 nm by
g%nb(%hjartz cell at 610 rimwith a 15 suitable

ilptiom &ctme ead by dividingdhg respl ol dheimpdtiplicgtion biidhcepbsorbance
"’\ﬁ-%iéaw FLsnce. Cal cul ate the Colour Intensity of the
materral as follows: Colour intensity = A610 x100 %
solids Determ ne % solids as descri bed under Solids
content. 20 O assification/ Absorbance ratio For the
pur poses of this specification, Absorbance Ratio of a

ri is defined as the absorbance of an 0.1%
I(@ g)éo?glruti on of solids in water at 280 urn divided
bBE h eecorinsamdbd nnethofl (Feopeare Browertyi dlonaentiB) Hnalyricd, 1987),

5 1 DERGPLA h b P5E. ssi
efitbV A @B refbRndO THELSGbhES viaRleGnehshfdd 1§ nulG) 168y ﬂrperrépirically

flask with the aid of water, dilute to volume, nix _an
cdatived fagh of 25501 give @ polowr wleuantermsiFAC gobupumits. EBC = A4z x
pgtion of the clear solution into a 100-mlL vol unetric
fTask, dilute to volume with water, and m Xx.
Det erm ne the absorbance of the 0.1% (wv) solution in
a 30 1-cmcell at 560 urn and that of the 1:20 (v/v)
diluted solution at 280 urn with a suitable WO
2}9}93%6”@[%9920 PCT/ NL2004/ 000675 21 spectrophot onet er
I'ST0 equi pped with a nonochromator to provide a
bandwi dth of 2 rimor |less and of such quality that
the stray-light characteristic is 0.5% or |ess.)

e the Absorbance Ratio by first multiplying

e, SRSR80958 40 eSO o 8 bt ion v g
nfsbrh i qatancaA t(type 36 eh®eabklor Banae.V.) as follows: 20 gram liquid caramel
(60-80 % dry wt. solid) was dissolved in 200 mlL distilled water and utrafiltered using a
Millipore Amicon® series 8000 (model 8400, 400 mL) stirred cell, equipped with a
Millipore® YMI10 regenerated cellulose ultrafiltration membrane (10,000 nominal
molecular weight limit, diameter: 76 mm, cat. no. 13642).
150 mL of filtrate was collected and applied to a 70 g, 5 x 6.5 cm C18-RP SPE
bed (Supelco® LC-18 material) that had been conditioned with 50% (v/v)
ethanol/water and percolated with 200 mL distilled water before usage. After elution of
150 mL distilled water was applied to the column and another 50 mL was collected.

The collected fractions were freeze-dried before usage.

Example 2
An LC-PDA analysis was performed to identify the substances that are mainly
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Figure 3: LC-PDA (275 nm) of decolourised caramel.
Denoted peaks: Compound 1: 2,6-deoxyfructosazine and 2: 2,5-deoxyfructosazine.
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75% Acetonitrile (Sigma-Aldrich, cat no: 34998), 25%
(v/v) aqueous solution of formggzacid (MIli-Q plus
wat er, adjusted to pH 3 with formc acid (98-100%,
ACS reagent ex Riedel-de Haen) ~ Sanple tenperature:

5C ~ | nper at,ur e; n assi ng. .
Cont PrttgHE T EERERENE ontaimasios br PSRRRIIGH g 2 decolourised
Wickianit ey gnidjedte® onfsl ahhEQ-ddclrosprag TOFIME (Jositiad anydd)Susing an
(PVDF 0.45 Msyringe filters), 0.10 0.09 0.06 0,07 0.06
0.apuno-basgd amabicyl eplumnof spbition do7bmgl- golyslapmegp methanol was

1 0 001 0

30580 25 0oty IR Bt B TmYo e, Himetal Sofiostlon for both
L GoRipdur{® Feasnodndio teeCigladh 0 cd(MaEyel . Denot ed

peaks: Conpound 1. 2,6-deoxyfructosazi ne and 2:

2, 5-deoxyfruct osazi ne. WO 2005/ 030920

P L I n of¢e ~ ], h 2ol _
o Aot nent o SRR BB rsin 2y -butane
cdrRdditetrad: i nj ected onto an LG el ectrospray- ToF- VB

it | n ,Aam no-has lLytical
cor urmRRBIESSRE 70 MR Halfefaidn' met nano
was  Ugefsas3pbhm | ockmass (the internal calibrant).
The el emental conposition for both

Data 2,5-deoxyfructosazine 1-[5+(2,3,4-trihydroxy-butyl)-pyrazin-2-yl]-butane-
1,2,3,4-tetraol.

Mass found: 305.1346 Mass calculated: 305.1349

Amass: -0.8 ppm

Example 3
The light stabilising properties of a caramel derived composition according to the

invention 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 bottle with a control sample were exposed to simulated sunlight by a
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.
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Data 2, 6-deoxyfructosazine
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1,2,3,4-tetraol: Mass found: 305.1353 Mass cal cul at ed:
305.1349 10 Amass: 1.3 ppm Dat azg, 5- deoxyfruct osazi ne

1- [5-(2,3,4-trihydroxy-butyl)-pyrazin-2-yl] -butane-

1,(299) ZAsptctsaaf the Nplatstriak pharaceosl U4 s Indiiste of Brawiag.Rioceedings

305.,13 1 s - 0.8 m. Exa he 1i ght

stoAth9 éﬁ H?Bg%‘éggézﬂlﬂbgﬁgfa%%“&% Bﬂwﬂﬁa ved
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by adding the light stabilising conposition described

i rthe seonpiseennptaining the light stekilisipg rompositien was significantly lower than
h nds). .i.n. and 2.0 g/L (dry
ﬁﬁ%ﬁﬁfcaﬂgén%agﬁ‘%géﬁgf%ﬁ%%@ trg%s ecpq?'o freshly brewed

beer, which was subsequently bottled in a 300 niL
green gl ass bottle (Heineken(r) export, BSN or Rexam
bottle 35.5 EB-5 GR). Bottling was perfornmed in such a

way t hat—entraprent of —atnpspheric—oxygen-in the beer
and headsp was mnimsed. 25 The bottles containing
the lijght stalbilising conposikion in the indicated
amountls as9Wett—as—a bottt+epith—a—controt—sanpte
were exposeghtlo similated sunlight by a Xenon |anp
(Atl as I\zg(eri al Testing Technol ogy). The light dose
was 2700ZKIfhg—during 60 m ngres. Tmaddition, the
sanpl els gong@ilni . sl
conposiji tGon re illuginated under the sane conditions
for 2, 83and éven 24 E]rs. 30 The concentration of MBT
in the s&npdles i i
the netHgd gescribed by Hughes et al. (Hughes P. S.,
Bur ke |S.2and Meacham A. E. WD 2005/ 030920
PCT/ NL2004/ 800675 24 (1997) “Aspects of the
lightstruckicharacter of beer” lnstitute of Brew ng,
Proceedi ngs , ¢f the 6th Central and South Africa
Secti gn, pp.O [23-128) . Anal ysés of the aforenentioned
sanpl es showef that tde MBT cbncentrdion in2the 25
sanpl es containing t j LLi 3d 0 ition
ds&dldtaxﬁ%;&:asaa?&mu JoM RO BRER

was sijgnificantly | ower

¢ = lhr, m=2 hrs, 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 Azso/560 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:
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(deeel our llowing results were
obt ai fed:| 20 2005/ 030850 PCT/ NL268% 0006[75 5.1

*Difference between undosed beers due to batch to batch difference.

A3sos560 absorption ratio

Original caramel Decolourised caramel
Type caramel Assoss60 Colour Aasosseo Colour
| intensity (610) intensity (610)
A 40 0.122 1941 0.002
B 38 0.083 1043 0.005
C 27 0.228 568 0.003

Caramel A: Caramel color Nq. 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 two 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

Y YaYal *.1



25 Col our in EBC (430 nm. DEBC
Ori gi nal Decol ouri sedAEBC ori gi nal decol ouri sed Dose
w@ guospame@mnel car amel car anmel caramel 07. 36. 4*- - PCT/NL2004/000675
0.527.67.720.41.3 147.18.939.82.5 2 81.2 11.573.9 5.1
Di fference between undosed beers2glue tobatch to batch
di fference. A2801560 absorption ratio Oiginal ) )
c aatare2pe sefersues. st Buitahlee| spPotpRPhetamate ASsonseowEPRRsk Wwith a

ARoDoR Bl b ooV EEE SV Lh 2088 S Shedtush gty thes he
CatrgrthiAhafasteabid isO@%br des. 300 ex D.D. WIIianson
Caranel B:. Caranel colaqgr No. 310 ex D.D. WLIianson

Car andhe cabsegpien pamvesy fpse dér-droxyBugtosaging, 29-deqigiictosazine and
T t ri,std C 1 he L
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followed by dilution to volune, stirring and
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into a olumetric flask, diluted to volune
w th wat stirred.
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spectrophotoneter is one equipped with a
nmonochromat or to provi de a bandwp@th of 2 rimor |ess
and of such quality that the stray-Ilight
isticis 0.5%or |less. The absorpti on curves
for t ctos
L% ZARUBBIYAS ERTE) s HERULAUGHESA 15 et o i,

f dh pavisulail fimlight Asragresmdt such)e){mlsuu? ?ﬁiﬂ@hplﬂ;mldghgﬂ Qﬁirc]lucts such as
absor pt.i in the 250-300 nm area i gures romthe
r PSpippd m@ﬁt@éawédandnd@@mbﬁu@@eaﬁa forged NexppE RS iwsie conducted

d I
ds BeletmERInOEHES et Shiinal obbBosiflylt RSP Mo invention on
aliigbt intlnced cff-f1288ir davelopmdértiismslgeci fi ¢ decol ouri sed
. | 200 300 .400 500 600 2 _
- " Phsee” BF GUGHRLK MG SeE B ewl?aam S an RME (ol
9. £0f ﬁQ@XMOﬁPViﬂS e{ﬂgttﬂbtt()ﬂﬁzﬁrﬂﬁ)l gﬂeg)&?g&ovml with PTFE
/ NL2004/ 00067 27 Exanpl e

démedi sificomielosurabtas 1fa. 27K mxdh’b?ﬁ@@)sem\ﬁapckpct@) in seglpusbak under a
t ocarlbog Izhdmde atmosphere and sealed tight.
Samples A and C: Milk without addition

Sample B: Milk containing 1 g/L of the light stabilising composition 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 results obtained show that all the milk samples contain dimethylsulphide. In
both samples B and C the dimethylsulfide 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 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
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were conducted 5 to determne the effect of |ight
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to sanples A and a significant 1ncrease S observed
in thﬁomoAHmoh®a(qabmooBSEili)eMbbild iphedef Calmpostiien: 75% Acetonitrile

obser | sul fide canten
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Ex anpRigddl-dexHeén) munning usaceatic st i fbav-vaie of d Octet/munr(AirOemmutes run-

the gl oD bR AR BN SR, g 9351 NS 110

2, 5- deOXYTIIidJC‘shmpfbél Were Prépattdonyf 1UC(OSRZdilRion of the fermented
synt hesi sed from gl ucosam ne, was dissolved in

Hei nefesal oemyed gtyameh gath mt%utgquoﬂaﬁ/@duw filiratione@ IF 0.45 uM
12 m %}ngg@ file § rg)qug San\ﬁ SFra(sf}Qnsan&%%%dxwgr% ed tp) solvent

open- gcrew ¢t 'eéone
2005/ %ﬁ%ﬁoﬁ@fdtN@Z @Ozﬂp‘cﬁ)ﬁﬂﬁ Tnd ﬁeze 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%.



septum, cat. no. 27089-U ex Supelco(r)). Al sanples
wer e acconpani ed by the appropriate blanks. The
W@ 200pl0am®2mer e anal ysed on MBT formation. |t waBCT/NUZIE4/000675
that the addition of the synthetic
2, 5-deoxyfructosazine in an anobgt of 0.5 g/L
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zms detyiuines. e wel rastthe éedu%@ iy YEBT grpierts Verghe the “Control sample,

e e t he fernented

RITRALE YRy b dd dendt in it [ e Tor T €€ by
fi |t redeirogults Bvﬁﬁleﬁ.aéépﬂ%emq&mnm@foﬂlbmi@ @hplpri or to
anal ysis. Fractions collected were subjected to
sol vent 20 evaporation (rotary evaporator) and
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6- q§oxvfructosa2|ne and a 4% fraction cgntlai ni ng
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Sanples|{in clear glass vials were illumngted for 12
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resultgln a reduction in MBT formation-off apout 70%
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WO 2005/ 030920 29 PCT/ NL2004/ 000675 Exanple 8 Cation

Exchange material (Sigma-Aldrich, Dowex(r) 50WK4-400
wa@reosnspe@t i on  exchange) was brought into thePGI/NL2O#/M100675

with a 1M aqueous HCl1 sol ution and thoroughly washed

with distilled water until the w@shi ngs were neutral.

To 10 nmL 5 solutions containing 5 g of freeze dried

decol ouri sed caranel, prepared according to exanple

1—0—0-5—1-0, 2.0gand_A—gLans—gi_Lhe_caLLgn exchange
mat er |3 _was added. These m xtures were shaken over

ni ght anaﬂ}ultered. The filtrate was freeze-dried and
t he dnued4yni4ﬁnmLengL4mx;4mxuxLiu_J_gLL to 300 g
of Hei neken beer in Hel neken green bottles jand

| | gmaated—for—66—mn—The—EBC-col-eur—vallig of the
beef sanples 10 was determined as well as fhe

r edct&b—in VBT content—versus the—contro| |sanpl e,
usiﬁglﬁye MBT anal ysis described in Exanpl g |[3. The
resul t’'s pbtai ned are presented in the TolTpw ng

g €
W

uroto

raphs,q 150 so 2 3 1 0 cation _exchange do (g/L) 5 4
D 2005/ 030920 30 12.0 10.0 8.0 0 0 6.0

0.0 1 T T T
0 1 2 3 4 5

cation exchange dose (g/L)

These results illustrate that cation exchange material can be used to (further)

5 decolourise caramel, while retaining a large part of the UV absorption capacity.
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5 decol ourise caranel, while retaining a |arge part of

the UV absorption capacity. WO 2805/030920

PCT/ NL2004/ 000675 31 dains 1. A conposition that
carn®W t abl y be used as an additive in beverages and
foodstuffs, which conposition: 5 i. contains at | east

0.5% preferably at least 1.0% by weight of dry

et t erd cofnpopijipmzthate cate rsuitalily vies uaat @k dir @ddivive OlMbéwrages and
(1) N . = R2 V\/ne{.ei.n Rl - R4 independently
ré%)?dég“gﬁtwwar"%’é’ﬂ?“%n'hydroxyhydrocarbyI resi due; an

est ef.  @bntaindYAreasy 05, CFRIRMIy la€ Hadli ¢ 1000 rbf&ref‘g%? QF d?x} matter, of
a 10 hydroxyhydrocarbyl” resi due; and at °| €ast one o

R - R@yiaging d%gidati)wy hgadrdiog tofdrmulagd): due or an ester

or an ether thereof; and ii. exhibits an absorption

ratio A280/560 of at least 80, preferably of at |east

250. 2. Conposition according to claim1, wherein the

hydr oxyhydr ocar byl residue 15 conprises 1-10 carbon

at ons. Ry N R,
Rg N R,

wherein R; — Ry 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; — Ry is a hydroxyhydrocarbyl
residue or an ester or an ether thereof; and

ii. exhibits an absorption ratio Ajgse of at least 80, preferably of at least 250.

2. Composition according to claim 1, wherein the hydroxyhydrocarbyl residue

comprises 1-10 carbon atoms.

3. Composition according to claim 1 or 2, wherein the hydroxyhydrocarbyl residue

comprises at least two hydroxyl groups.

4, Composition according to any one of the preceding claims, wherein the

pyrazine derivative contains at least two hydroxyhydrocarbyl residues.

5. Composition according to any one of the preceding claims, wherein the
composition contains at least 0.1%, preferably at least 0.3%, of a fructosazine selected
from the group consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-

fructosazine, 2,6-fructosazine and combinations thereof, by weight of dry matter.



3. Conposition according to claim1 or 2, wherein the
hydr oxyhydr ocar byl residue conprises at |east two

Wh@so309R0 gr oups. 20 4. Conposition accordi ng POI/AD004/000675
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one of the preceding clains, wherein the pyrazine
derivative contains at |east two3hnydroxyhydrocar byl

residues. 5. Conposition according to any one of the
pr&cediompaesitignmaccapisgein ankeone sipthsi presediogntlaivess wherein the

ranpsdbiedibf 8 Ao bl biSloaE i rer 0y of

2, 5-deoxyfruct osazi-ne, 2, 6-deoxyfructosazine, 2,5-
fructosazi ne, 2,6-fructosazine and conbinations )
t her edfompRsItgE; geeordingdioy ant eus of\he2 poBedisgogleims, wherein the

/. of 8
o o R b e Compasi 11 on

exhi bits an A280 that exceeds 0.01, preferably exceeds

0.05. 7. Conposition according to _any one of the, )

pr ceo‘?‘ﬂﬁp‘@&&nﬁﬁ?o‘\ﬁﬂﬁggefon apﬁegn% of otfiSoBTeCcP@Ag | glaims, wherein the
€ S28iplokibh ¥of@ R 16k Ghah Y% E6y weiguP |y i
accgr?;gi 1ng t.g any one of tkﬁ’e }é)r e%d%ﬁgry%g@rg{gp%@%gﬁts having a
t eoleadarpweighti i excasn v BB hEDh gmetidubealy B @¥gesbwf ukiDght  of

dry matter, of conponents having a nolecular weight

in excess of 30 kDa, particularly in excess of 5 kDa.

13.9. danmegidnl RBoRERARGoko PN RE&IR] L1BSns, thereti]% éhe colour

precedi ng clainms, wherein'the colour intensity o

c OR{sBYtt PHtheagonmiBition aodld mot dask owé dx0eed20024, preferably does not
pQ&%&@ﬂP&ﬂ does not exceed 0.01. 15 10. Conposition
according 'to any one of the preceding clains, wherein

the solids content of the conposition is at |east 10

w_.% preferably at least 20 wt.% nost preferably at

| st Resitign apgordggniooain prmobthedrracading elaimss vreeeinfthe solids

B SEh RSB HALTALLL N5k, ISR % mos
Detreferabhyadtilenst §0Gvevdahl Met hod), Method |1 (FNP 5), is

| ess than 20% by weight of dry matter, preferably is
within the range of 0.1 to 15% by wei ght of dry

tit erg i+ i heverage or
L Topfn LAy BPheH B RRE e e
f Inatvegen coeges! thai cmypmsitiod, @snpetermiingl iyt Nittugénn Petermination
! Qk?el&a%ll %gtﬁ(\)/ [%/%%hooc{ IT (FNP 5), is less than 20%, by weight of dry matter,

preferably is within the range of 0.1 to 15% by weight of dry matter.

12. A method of manufacturing a beverage or a foodstuff that is resistant to light
induced flavour changes, said method comprising introducing into said beverage or
foodstuff a light stabilising composition containing at least 0.5% by weight, preferably
at least 1.0%, by weight of dry matter, of pyrazine derivatives as defined in any one of
claims 1-5 and wherein the light stabilising composition, if it contains caramelised

material, exhibits an absorption ratio Axgyseo of at least 80, preferably of at least 250.

13. A method of manufacturing a hop containing beverage that is resistant to light
induced flavour changes, said method comprising introducing into said hop containing

beverage a light stabilising composition containing at least 0.5% by weight, preferably



foodstuff a light stabilising conmposition containing
at least 0.5% by weight, preferably at |east 1.0% by

waowioghsosed dry matter, of pyrazine derivati vesPEBENL2004/000675
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defined in any one of <clains 1-5 and wherein the

light stabilising conposition, i83it contains

carane] | material, exhibits _an absorption ratio

Azf’ég‘?aé{s @g@ by weightce! @y maftces ef Nhejerogychic shibsignce®50d wherein the

3G; : s ' 0p, cont.aj ni ng. X

poipay SaBiFRg oMp R 1F L ohilkls e iRy AL Ailifignm sbsorpion

c ety Asspises af et laast BObre®rabty of at deast23opduci ng i nto sai d

hop contai ning beverage a |light stabilising

conposition containing at |east 0.5% by wei ght,

priaf enadthyd 2904420 a ,

| east 1.0% %&%ﬁ%%%@dﬁ ;S/;’T mat t e{r?, {hgf gﬁ%‘%&%ﬁ% eyi\{'ﬁl%temcydlc

s yhkstanseseeonigin atleest éwe nittomen hiogist st abi | i si ng

conposition, if it contains caranelised material,

exhibits an absorption ratio A280/560 of at |east 80,

prief eMdthod @bcatiinkeas o280 14,5 whirei : i

clain113 mhereingthe ring(s) ofe?%ghﬁk g%%%%{y%P%%B&mmeszﬂe

s Seetieth cliam c Bt ﬁrqupatclonseﬁmg Df\kﬁq}miimn@g ephyriamidims, PYridazines, and
| to claim14, erein the

kﬁﬁg?g?gg%gpg%&gubstances are selected fromthe group

consi sting of pyrazines, pyrimdines, pyridazines, and

1g6conghgftions t.hereof . 16. Method according to claim

1%Y- wh qq ??F@r‘illn&etpe?lé’@}'cllﬁ ovheneint tha N<etarecyclic substances are

p 3 i ' ' foformula (1): R3 NR2

1§%ﬁﬁ2?gﬁﬁ@%$%?&%ﬁﬁ?%§§ﬁ§ﬁ%@%?Py represent hydrogen; a

hydr oxyhydr ocar byl residue; an ester of a

hydr oxyhydr ocar byl residue; or an ether of a

hydr oxyhydr ocar byl residue; and at |east one of R -

R4 is a hydroxyhydrocarbyl residue or an ester or an

et her thereofh N according to cl ai m 16,

wherei n the hydr ox} arbyl residue conprises 1-10

carbon atons. 18. according to claim16 or 17,

wherei n the hydrag rbyl residue conprises at

| east two hydrRy ylvg}ﬁ ps. "R9

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; — Ry is a hydroxyhydrocarbyl residue or an ester or an ether
thereof.

17.  Method according to claim 16, wherein the hydroxyhydrocarbyl residue

comprises 1-10 carbon atoms.

18.  Method according to claim 16 or 17, wherein the hydroxyhydrocarbyl residue
comprises at least two hydroxyl groups.

19.  Method according to any one of claims 16-18, wherein the pyrazine derivative

contains at least two hydroxyhydrocarbyl residues.



19. Method according to any one of clains 16-18,
wherein the pyrazine derivative contains at |east two

whasooekydr ocar byl resi dues. WD 2005/ 030920 PCT/NL2004/000675
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PCT/ NL2004/ 000675 34 20. Method according to claim
16-19, wherein the conposition caggtains at | east
0.1% preferably at least 0.3% of a fructosazine
sel ected fromthe group consisting of

2,h-de ryctosazi ne, .2. 6- xyfruct gsazine, .. .

> B¢ KRB o1 s B Wt 5 BoBBomitom,ponipigs ot loast
t rmx%gafmefémblg@it gkt @By oY a MRictRizin?doledRf 1168 tAE GRARY dbBsisting of
to claim12-20, wherein the light stabilising

c chpdsphifmstosasing b?.o slearynEgBatinat 2.8 xfteterazinep 2,6-fructosazine and
pr . . thod according to
an(%grg{]uga%%gs gfégeﬁﬁs%%l\g?lg% Ofmﬁéﬁ%&he conposition

exhibits an absorption ratio A280/560 of at | east 80,

pr ef er abl f at |east 250. 23. Method according.to .
ardt- oneMginod | agropgingptop olaingr 20, hesan cthedight istabplising composition

i %(@ﬁﬁlﬂd i r i n an anount

of bet vve%g%\zﬁf)%% %(E%d?%ﬁ.’ @&?f&f%%%}g%gg%g% of between

0.02 and 0.3 w.% calculated on the basis of the

anpunt_ of dr matter introduced. 24 t hod_ accordi.ng o
t mMsfﬁ?gg gfcarfing i agy 053 99 %ﬂ@aselﬁ--?l,h&/ﬁ%@ﬁlﬁsg cpmppsifign exhibits
i Ngor {4,0 into a

oS ABA ol PO A TasP R Ay BB KHR 25, e

25. Method according to any one of clainms 12-24 to

DB Wi EEHF 5y S S, 75, SRERAE, osgposiin is
Vv ahitedRbd 88 She bb@daa%?es@r RoaderraRla Movn€ s bbRakn Joﬁ)t} AR 1 wt.%,

26. Use of a conposition containing at |east 0.5% by

weiirglgrablypeichedwaen §-02and O3swt. %1 caloylategd onethg basie pf theyamount of dry
tier. of eterocyclic substances as an additive in

gg&%ﬁ%gggﬂugﬁbfoodstuffs to prevent or reduce |ight

i nduced fl avour changes in said beverages or

foodstuffs, wherein said conposition, if it contains

cadaneYiptbed aeserdingato aX Hnsi ok chafms 38-2h swhereinother garmposition is
. t ' 50
SSRGSy g, ORI Pl . o

t Hdud\elhsst er ocycl i ¢ substances contain at |east two
nitrogen atonms. WD 2005/ 030920

25. Method according to any one of claims 12-24 to prevent or reduce light induced
flavour changes in beer, more preferably in beer exhibiting an EBC colour value of less

than 25, preferably of less than 15.

26. Use of a composition containing at least 0.5% by weight, preferably at least
1.0%, by weight of dry matter, of N-heterocyclic substances as an additive in beverages
or foodstuffs to prevent or reduce light induced flavour changes in said beverages or
foodstuffs, wherein said composition, if it contains caramelised material, exhibits an

absorption ratio Aggosseo of at least 80, preferably of at least 250.

27. Use according to claim 26, wherein the ring(s) of the N-heterocyclic substances

contain at least two nitrogen atoms.



35 PCT/ NL2004/ 000675 28. Use according to claim 27,
wherein the N-heterocyclic substances are sel ected

WO p@s108(920 gr oup consi sting of pyrazines, pyri nPCI/NE04/000675
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pyri dazi nes, and conbinations thereof. 5 29. Use

according to claim 28, wherein tB8 N-heterocyclic

subst ances are pyrazine derivatives as defined in

claim1. 30. Use according to claim?29, wherein the

hyxdr oxyday. Ielu . S1a s 1710 rbon

a%c%rrs véglgeﬁlgg{gg?cgl? Y3 g’ ?’3&% afﬂr%slgglegeggﬁlﬁyg\ﬁﬁésﬁaé}cﬁs are selected
t Heonm e gropipy chmsisting of pyeszirnbs pyrimidindss §riddzinesAsid c¥@binations
h)@gérgéyl groups. 15 32. Use according to any. one of

clains” 29-31, wherein the pyrazine derivative

contains at |east two hydroxyhydrocarbyl residues. 33.

Use according to anyone of clainms 29-32, wherein the

c 3fpodiseiaseording ki Hainues, Whaein e Néetproefeicabibgtantes are pyrazine
I 9 fructosazi ne selected fromthe group
28@§%%§?§ %%%ﬂg 15? 11I&beyfructosazine,

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

fructosazi ne and conbi nati ons thereof, by weight of

dry- mafisercceyding i claimcass aibstpin thedydranybydocarbyl residue comprises
26- ip the light stabilising conposition
eghﬁﬁ?a{%}ﬁ%so t hat exceeds 0.01, preferably exceeds

0.05. 25 35. Use according to any one of clains 26-34,

gggrei the conmpositjon exhibits an_ absorption ratio
0/ 565¢ Accardinge i clagn | 2%, pe 139y atheyeinfthe thydecxyhyd@scarbyl residue

3§omb§&s%§l‘eﬁ§t%ﬂ%g | r)f?fr]%-aﬁé:b: of clains 26-35, wherein

t he conposition i d 30 into the beverage or
foodstuff in an anount of between 0.01 and 1 wt.%
preferably of .between 0.02 and 0.3 w.% calculated on

t ég ba??% aGFOTIRg Ondn PG PL &Fag,mﬁg&};r, whegeip 0ha dweezingpderivative
20641830984 BT b 0AYLRARTSresfifics 37, Use accor di ng

to any one of clg%ﬁs 6-36,§€ﬁ§ref% the conmposition is

i ntroduced

33. Use according to any one of claims 29-32, wherein the composition contains at
least 0.1%, preferably at least 0.3%, of a fructosazine selected from the group
consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 2,6-

fructosazine and combinations thereof, by weight of dry matter.

34. Use according to any one of claims 26-33, wherein the light stabilising

composition exhibits an A,gg that exceeds 0.01, preferably exceeds 0.05.

35. Use according to any one of claims 26-34, wherein the composition exhibits an

absorption ratio Aggyse of at least 80, preferably of at least 250.

36. Use according to any one of claims 26-35, 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.



into a bottled beverage, preferably into a beverage
bottled in green, clear or blue glass. 38. Use

wW@ewsnsliony t o any one of clains 26-37 to prevePtT/NL2004/000675
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reduce |ight induced 5 flavour changes in beer, nore
preferably in beer exhibiting an3&BC col our val ue of

I%?gs han 25, preferablgﬁqf less than 15. 39. A

pridc e $15C REFOTHME toARY, Pa% o1 Flaims 2623 Srhserin theorompeaitionds/introduced

e e ST -

i nduced 10 flavour changes, said process conprising

t steps of ;. .~ providing.a caranel ised feedstock; ~
1aBor S e iR SR 06 Elerah 89 1 § PieemEadcroinas light induced
AZ806 R0 akbes 3 be&ARbre {1 abfPin 12 it '

claim 39?Jbg\/\eﬁer eint hree]@ar aamﬁf?sggpggg@g?ggﬁﬁfﬁg&lg& value of less
s tsnedt prgfarably vfless fhantlbat i on step. 41. Process

according to claim39 or 40, wherein the caranelised
feedstock contains at |east 50% by weight of dry

MBD! er AOprobéss\ibintlie &tinReiuse of NESHEbNbrAhat B35 kuitHly be used as an
caramel = by weight of dry matter.” 20 42. Process

adedifiue e impreveathe #abilithof dieverngrs omfeorshiffesgainst light induced

f | Q9 f bl I
S50 AL RO GA ABeRh comBRe B CeaPOF S, Tpr domss

aecor dipagvilingel aardmdided Mgitekn the caramel is amoni a
caranmel, sulphite 25 ammonia caranmel or a conbi nation

t fier eofdecolgurigmgsaid Eedsteel Wi 33do insTeasy it Aesoads bylatieast 100%.
39-43, wherein the colour intensity of the

caranel i sed feedstock at 610 urn exceeds 0.01,

pref ePmbess acoardimgo 0lalid 49, BRerdid thét0EMEIEscd FEAMLR B dubjected to
any., one of clains 39-44, wherein the colour intensity

of O StePanel i sed feedstock is reduced by at |east a
factor 10 as a result of the decol ouration. WO

2005/ 030920 PCT/ NL2004/ 000675 37 46. Process

atbor Brionesstaocaading dm clanh 38 loailOreviRSeid Bhe osfanelised Eddstock contains

vi.el d, of, the process is_. in.the range of 5-90%

et Qo0 R Ranrdto B osirots Angleqiag ableass% caramel
f opasighf df drfatatied resistant to light induced flavour
changes, wherein 5 the beverage or foodstuff is

obt ai ned by a nethod according to any one of clains

A R R

least 10%, preferably at least 30% caramel by weight of dry matter.

43. Process according to claim 42, wherein the caramel is ammonia caramel, sulphite

ammonia caramel or a combination thereof.

44. Process according to any one of claims 39-43, wherein the colour intensity of the

caramelised feedstock at 610 nm exceeds 0.01, preferably exceeds 0.024.

45.  Process according to any one of claims 39-44, wherein the colour intensity of the

caramelised feedstock is reduced by at least a factor 10 as a result of the decolouration.



beverage contai ning pyrazine derivatives as defined in
claim1l and exhibiting an EBC 10 col our val ue of |ess

W b@s/02B20 pref erably of | ess than 15, wherei n PGIENL2004/000675
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content of the pyrazine derivatives, expressed in

mg/ kg, exceeds 5 x EBC col our vaiype. 49. Beverage

according to claim48, wherein the hydroxyhydrocar byl

r é6i dBeocessoarpoidiestolany®ne af blamadBHs, wiGetnlhe Brsldofihe process is
according t i m48. or. wher gj e
hy%&%{yﬁgdﬁgé%bgﬁFeﬁgﬁﬁﬂﬁéﬁéBﬂﬁﬁ?f&@@bgﬁ | east two

hydroxyl groups. 51. Beverage according to any one of

clainms 48-50, wherein the pyrazine derivative 20

céit aibrlaevatage ea §aodstubt thgids msysta}n@ tooleght iyduced e sharfges, wherein

Bﬁbeelbé/ge aCC %1‘? “‘&f bg?lxg@ %f‘%d ?ﬁj’f’{{g{lg fler %‘}ye?féeb?{)dalms 12-

absl east 1 ng/kg of a fructosazine selected fromthe
group consisting of 2,5-deoxyfructosazine,
2 6 deoxyfructosazine, 2,5-fructosazine, 2,6- 25

accor %‘Sﬁ@ ?0 l"ugo%%ga%gea%‘iﬁgflg?r%& l%‘{t gfhgv\ﬁglfi %‘“B(r?}i aFYa Fchanges, said

b @eesagecontihing pSraaine degidatived .ab deBhddin qsiaf eaabdleyhiditing an EBC
| east 1 é&%.Of t he pyrazine der|th|ves. 30 54,
B&YerR yalus A dewi Hgn 1o, ar?ierebi@ it lesy Hiaps! 54 guiwzein \ihe pentpnt of the

ggg\gga%%ﬁ@gﬁveg,%x%géﬁﬂ mg/kk, &Rl 5 R QlouPl e,

49. Beverage according to claim 48, wherein the hydroxyhydrocarbyl residue

comprises 1-10 carbon atoms.

50. Beverage according to claim 48 or 49, wherein the hydroxyhydrocarbyl residue
comprises at least two hydrdxyl groups.

51. Beverage according to any one of claims 48-50, wherein the pyrazine derivative

contains at least two hydroxyhydrocarbyl residues.

52. Beverage according to any one of claims 48-51, wherein the beverage contains at
least 0.5 mg/kg, preferably at least 1 mg/kg of a fructosazine selected from the group
consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 2,6-

fructosazine and combinations thereof.

53. Beverage according to any one of claims 48-52, wherein the beverage contains at

least 0.5 mg/kg, preferably at least 1 mg/kg of the pyrazine derivatives.

54. Beverage according to any one of claims 48-53, wherein said beverage is bottled

in green, clear or blue glass.



