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Bever ages and foodstuffs resistant to |ight induced
flavour changes, processes for nmaking the sane, and

W@ o0npas4d3si ons for inparting such resistance TerdmNC2006/050064

Field of the Invention The present invention relates

to beverages and foodstuffs h?ving hei ght ened

resistance to light induced flavour changes and to

conposi tions that can be used advantageously as an
additive in beverages or foodstuffs to prevent or
rBdsce@:egdsmgpldtfoodm&fedeSiSItwag dighhindgeed flavaimuhasges, processes for

l'i gh hi |
for usvinng ki PnE ST S nsRehT rE pipaFHhFsuch AhiEt
devel opi ng an of f - flavour as a result of exposure to

l'ight, and especially in such beverages or foodstuffs
that are not adequately protected fromthe detrinental

tcalolt‘lei Fhhe By etn %hr packagi ng. The present

|nven Ion q do'fneludes processes for the manufacture
of such conp03|t|ons and processes for naking the
ed beverages and foodstuffs

he . .
conpéflmrswgt iR cohan Aglatss tPh'éeVeF?\gE%taPSnt% %%% haying hsjghtened
Ekﬁté vegt 11%[1 G hAdHE eflamd- etﬂdai/d)'éf)mf)é’sﬁt'ﬁ{s' @t Ic8n ®e used
obllemin the beverage and f

nomn ood i ndustry.
Advantigepyslpfas oinf additawcounr bgereges or rfgodsadtst toon@V@rhaar meluce light

d’g‘g"&ﬁ? %éaaroplh c %&g%g grl"g%tgr%/ egg( rl)llgfm tg{;ﬁpgg nt p(PSévogl 5 pamcularly

Whitile fR@SEinbdvefabY QU GRITEY @hi 438 pfREs HOSoiMiOGt 88 Ilavour as
Is usually increased dramatically h% exposure to light
Z

Wi mwlfaofwamewﬁ ¢t hetbetrnshespedalhin QRS IOy fWStUéiﬁtthat are not

fag% {e%enrsbltetclte\a om?l\l/o(hjett)m%e%n pac oﬁg‘ﬁ?f)i %&1%

t heserhbepRiag elﬁvélﬁmhoﬂd@tlﬁélﬁSesl Proedvad &b]t a]he toheaiufastdre of such
not transmt |ight frequencies that pronote
SPAPPHEHRY ANG BHSEHET Y edRs {i§gpraysehrapraspandyfoodstuffs, using

VRL J:oqﬁ osfionk g@c%%lﬁ%lo% lﬁgqnxségﬂsﬁ' nmes desirable to enpl oy

a packagi ng materi oes not exhibit this light
shielding quality. In those cases, the conposition of
t he beverage or foodstuff wll need to be optimsed to
achi eve sufficient stability against |ightinduced

f e this cannot be achieved with
]%ﬁ\'(% Hiy aﬁ‘?ﬂﬁﬂﬂ@ $nveltieh

constituents of such beverages or
foodstuffs, special light stabilising additives may be

used "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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It is known in the art to enploy a |arge variety of
additives for the stabilisation of beverages and food

w@e@dactss7 agai nst |ight induced of f-flavour foPEBNLZING6/050064

Many of these additives derive their effectiveness
fromtheir capability to |nh|9|t of f-fl avour

generating reactions, e.g. by“scavengi ng of one or

nore of the reactants and/or key internediates. In

addi tion, additives have been proposed that scavenge

urtcblcc;f fla¥quawbenges aWbﬁwghnséa@mqt&@ ashiguerb with (tee gsuabg‘fonsﬂtuents of

eagli g sn(())r ?sr]llafjfs S c‘fa(f ilte%zlbﬂ% r%?(ﬁﬁtnpers flfsed

eseé eac stole avour
aCt | Y€is Rﬁ@xdnl@ﬂ the aktns te@fptb yod laﬂgd’l‘mﬂieﬁy oftpddhéeves rﬁmahé stabilisation of
l'ight induced off-flavour %sneratln%>react|ons as

dexerge aad Aepshiwodyats dgingt Eghtgpdused oE-Hayopr Ky@Ation fdaw of these
a ﬁ@lﬁ%s rl% oﬁ'?ef?cg dth V@ge nyl’bglt RgH CéaBQl?ﬂgr thﬁﬁ‘ﬁ{@ off-flavour
unae 0] ai d

neu i ses the si red inpact I'ig

gambramfg teaotiars| . gt be sahtanginigod feonecconponent thef raaauanlts and/or key
US 5,948,458 describes. a nethod for th

B GRREn T PO 6 g RS B PyPrOORGE ISP hg ofF-Mavour

ch&%gd 1da@Q6h @f&ﬂlﬁ'ﬁt (e OBy AloRh g é:'%%ﬁuvidfaﬁleego pl@k r and promote

fats caused exposure of the |iquid food uct to
dkgnadationl ceftthdsa gd;aptlcmpmduets trglesshidavoue petofe pa Ctﬁg t 0

said f raduct. a ul travi

amouta FrEiFteE hoRep i UGB flr E e reactions
thelcad el BBvafit & RO fosGPIRNG Yiesent ARdsairBidiignd [@nepoditring by
grou s, such as 1,8-cineole, to prevent or

utingapn | additisgy dhat | neghelises r thek urdogyedrimpactgf said light and
ever age y i Prgt
gggw%l%glp{sth? &trag%‘ola c%%p@%ﬁ%to(%ﬁsgsdqﬁglﬁ Uﬁtfh%efﬂvﬁeftrkgdeesgnbes a method
A6ete P chiidn <5ﬂ1§pﬂﬁﬁgeo fanofdityeir loyi-cddott iamyliquide fdbdppfr@ducb yontaining
preventlng cleavage of a five carhon fra

BB TR AR pURd PIESHE 6] R RB 15t riaduti g ltraviole
\%{gph %tgﬁlgr@% ?tﬁy cfp{}: 6 aﬁ&‘ﬁg BNad VPQ{?’(L %r&ﬂutaﬁ i ﬁﬁaﬁs%@ tabsorbing

group-~form ng i so- pent enyl
nﬁ&c@mﬁzmn@mnfh@hhhmmpmmmhmnrcaptan) It is stated

IR IR S el TR TR TR
' g?&;ﬁemc‘ﬁnéél BIagBRNk, 9fev'81¥t & Qb@EtaNE ffce lk;ght struck flavour in

iso- hexenoy| ’'side chain fromfragnmenting or

bhzdt:kewegagbh dt sulyphihdsigdd Gewipthar teadddioniadd. &wppqutqq@pounds to

' el %g\aetra?ge)é prgxge%gsnﬁle formation of methyl butenyl mercaptan by preventing

cleavage of a five carbon fragment (iso-pentenyl chain) from the iso-hexenoyl side
chain of iso-0i-acids, which fragments would otherwise react with the sulthydryl 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 sulfhydryl 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
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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Many food additives that have been proposed for
stabilising beverages or foodstuffs against |ight

wo naaedspf f-fl avour formati on have to be | abePdPNL2®6/050064

chem cal entities on the product package. Wth a view

to consuner acceptance manufagturers of beverages and

foodstuffs generally do not Iirke to use such chem ca

or artificialadditives but, instead, prefer to enpl oy

addi tives that make nore appealing ingredient |abels. _
additisemirt, inftepd muelyr foatrapley agdisisphihat makic niese apraaling pgredient
Lm lar functlonal i r th i : .

TG PR TR b R PR o D By o P B by

significant levels of Miillard reaction products can

be used advant ageously as additives in beverages and

foodstuffs to protect these against |ight induced

fd av pecially if these conpositions have

gggﬁﬁﬁéggﬂggggﬁﬁg§?ore bei ng enpl oyed as additi ves.

Thus, the present invention provides a conposition

that _contai ns substantial |evels of. Maillard reactio
pr ongl? dnvenjprs E%ﬁ S%B@fiit{lthgalpa@lppgq gontayping s1gn1tt1can{] levels of

Mﬁﬁﬁﬂdtﬂéﬁcqgnﬁ}%m% bEugkd AMRhh@EdousWsCRIRARP QS bkl @flges and
is further characterised in that it conbi nes a high

dbsbstybtsi nprofecUthesadpaititoight andized flavpumihanges, |especially if these
absorpt.i on of visible ligh t 560 nm ,The Mill.ard
23R s FestioniR BrDiBrnE DIRGAT g MGRLE. Thus, e
RSB EHvERRRAHIEVRAEs haRGiPosINEN ItRMAdovitag Sdk@AMM lednd of Maillard
am no conpounds, such as reducing sugars and ani no

acictien MRdugtsainclusing stbiisyicd uparodesanad ambpigutsonpgnones (e.g.
wa irst. described i b lis S :
P00 Rl B, AR YU AP R S8 o e
b8datplicrbs USarididion Ve 280afi6) eedcs ildedbsorptianof ngible light at 560
reacti on between reduci ng sugars and am no groups.

DEspite not being the first to report the reaction,

Mai | gt QRS dlBStoh! fbo LAIhSBhIAS hAR So@RIH! g%.l%%;}ﬂéx cascade

1
the reaction in areas as glverse as pl ant p§fho ogy,
g atagynandoheny cimbenyll andf avidot@aipoohdysutthes keducingr shgars and
reactiaqn plays a central role in the devel o nt, of.. ..
BBV BRI bidcachio Gefiech peger g apiRC SCAUPT PRONE dgsriped in 1908
&y (GO RAsACh, Bh &%@@iﬁgf)@ﬁ’@ corfRIBRQB Jb TSR0 ah BEATIn 1912
si'gni fi cant anmounts of Illard reaction products are
Louis-Camille Maillard described a browning reaction between reducing sugars and
amino groups. Despite not being the first to report the reaction, Maillard was the first to
realise the significance of the reaction in areas as diverse as plant pathology, geology
and medicine. In food technology the Maillard reaction plays a central role in the
development of colour, aroma, flavour, texture and nutritional value of cooked and
processed foods.

Compositions containing significant amounts of Maillard reaction products are
well-known in the art, particularly in the field of flavourings. These known
compositions typically exhibit an intense brown colour due to the presence of so called
melanoidins, i.e. brown nitrogenous polymers and copolymers that are end products of

the Maillard reaction. Furthermore, these known compositions typically exhibit an

absorption ratio Assosseo well below 100.
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wel | -known in the art, particularly in the field of
flavourings. These known conpositions typically

wezdocho438an i ntense brown col our due to the precENL=006H50064

so called nelanoidins, i.e. brown nitrogenous pol yners
and copolyners that are end products of the Maillard
reaction. Furthernore, these ﬁnomn conposi tions
typically exhibit an absorption ratio A280/ 560 wel |

bel ow 100.1t is an essential aspect of the Ii%ht

st abiltl issamcpseantipb ebpach el othe t light prtabilbying jcepwasifion efhthe present

the J.evel .0 | anoi di 1n said. i) .
el TRLBIRL L0 0 PL 48 RS P bR Sy
redueediivatlstiyaialnigy the @@ ciidledul prMdiliaidsrehdiain paodudsethaeare delieved
to prevent light induced flavour changes. Thus, the

i eisant nisbiced SRV ihenadsy This nPRBat cBEIPGH PR {yRically has

éﬁ%g&%ﬁxﬂpaﬁ?2¥%§%§?ﬁgggﬁ166? Mai |l ard reaction

products con e present conposition are
capalihe Mdilladsosdvionproffctsactingtinainin thdalptesént cooposition are capable

i nstance ha n w oy pti.on maxi mu 74 nm and

51 SDTHIJE iRy A5l R AR EOP g Ry ot 274
T : B AN e ABRXOETHA aIA lh
SnfeqL 1ok A L i o 080 b o
fipdr ebsometidmy | maxig®aneathyd90buty| jad both pyrrole-2-aldehyde and  5-

-pyrrol e-2- bal ve an - ab i pn _maxi .
S - O 0 Fhre O o BT e B P Bsorption
ANANLARAAR09S 1. AV dulz ShOTnvEMOrsPedis @ that BN hilith @b HEoperties
mai nly associated with the UV-absorbing properties of

Nithd prresent eemppBiiorppisdninky, asseciated podising LEV whrbing gsepertics of

rot.ective. pr rtjes.are [ i -t her_ ..

! ; tiall

Mg F el SRR ST ERRE thPblete BRICHRE A RER I partialy

[Qese¢d Pom@th@finttiRgc huMaRk odtheAcabkdhegl y, one aspect

of the present invention is concerned with a

conposition containing (A) at |least 10 ng of

substituted pyrroles per kg of dry matter, said

substituted pyrrol es being represented by the

fDdthibasl Desciiptionlod the InviedtiBl N R2 wherein Rl represents

an optionally oxygenated hydrocarbyl conprising 1-6
Accordingly, one aspect of the present invention is concerned with a composition

containing

(A) at least 10 pg of substituted pyrroles per kg of dry matter, said substituted

pyrroles being represented by the following formula I:

R3
wherein R' represents an optionally oxygenated hydrocarbyl comprising 1-6
carbon atoms; R” represents hydrogen or an optionally oxygenated hydrocarbyl
comprising 1-6 carbon atoms; and R’ represents hydrogen or a linear or branched

C;-Cs alkyl residue;

and
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carbon atons; R2 represents hydrogen or an optionally
oxygenat ed hydrocar byl conprising 1-6 carbon atons;

w@naheRB438EPr esent s hydrogen or a |inear or brapchat2006/050064

C -C5 al kyl residue; and(B) at |east 100 ng per k g of
dry matter, preferably at Ieagt 500 ng per k g o f dry
matter of a pyranone selected fromthe group

consi sting of maltol, 2, 3-

di hydr o- 3, 5- dlaédroxy 6- net hyl - 4H pyr an- 4- one

( DD\VP)
and” €Bhvbitdeast oP® menparesr of di e opisEERLy 6h leagih?)y mg per kg of
di ssql ved ter c n
%8rye>1<lhaﬁ6| £s:* Pyrag(?}nea e(s:i%ér{e fﬁlc?ﬁg Z © gg%f‘% EO“(%,&“@% Iﬁgltwl’ 2.3-
exceﬁﬂ@dﬂ)-@@rdl@ic&f)@f Gblh@th}ﬂmﬁpﬁﬁn&. && @MMP) . a@h combinations
absor ption ratio A2so/ 560 of at |east 100, preferably
f #ergadast 200. The formation of the l\/ai |l ard

‘?(ﬁlt LORSoRi@e %lta&lt Bisboreld 9+ oygl% hﬁjseggrﬂgﬁngf N wt.%,

e reaction con Ions enp eaS| le to
ﬁﬁmbpylate the reaction condltlons |n such a may t hat
| arge quantltles 0

i nute AhBRRNRLYS at [gfﬁ()pﬂg |2§??@§at I?gﬁrx? S 0§gt Rre eralgly exceeds 0.05;

conposi fipns containing significant | evel s of mltol

and conpositions containing significant |evels of DDW

can advamalagacamlryuchazmesnpf aiyleadt il 90, peforabiyrdat Waﬁth?()@h e
aracteristic of,the

St Aoy R gEan TN GRCAGIG Blsaisg B 0Bkel AR oMe) s

'dteﬁerfd@ﬁtadﬂ 16 kdhchib® Borridssis Rbipddycd. Tt 1i$éa&1b@hb nilalm}iuﬂt&e the reaction
e o f 250-400 nm and especially in the range of

1860 mnsuciiiiewap it darge aluantitEs @ fipgltql age foxpeg, bytsondy minute
oun{re E/III 2 519 %er@grﬁ%‘[ﬁ%o gaogﬁlt'igﬁé&ynt?ﬁ%g e@'llﬁé’agt levels of

presen con‘posn i on ‘ex |b|

an@‘b@;l afd edrep@itions eya@itis Ogdifiend levestofBMEr @lnl advantageously be
exceeds 0.3. The A2so is determned relative to
EWIEd 13 accoEkiaes pER UenEsHIBe| ow under " Col our

| nt engy fn)f grtafit 81%?5%@%@1 inﬁ?ﬁt s&@cﬁpg ?@s@t%ﬂ gofting to the

280 nm I n&tead 0 |rrpo

dinanaiot év itstdlativefy hie apsceptént o CONplaght tin dm: tiagge 0€250-400 nm and
ae*sjge%ga’fltyl 1gr)[her %tnlgg of 250-350 nm. The absorbance at 280 nm, i.e. Asso, 1s a good
measure for this particular quality. Typically, the present composition exhibits an Ago
that exceeds 0.05, preferably exceeds 0.1 and most preferably exceeds 0.3. The Ag 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.

Another important characteristic of the present composition is the absorption ratio
Assossso. The light stabilising composition 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 (Axsosse0) of at least 100, preferably of at least 200.
More preferably, the present composition has an absorption ratio Axgpseo of at least

250, more preferably of at least 400, even more preferably of at least 500 and most
preferably of at least 1000.
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A280/ 560- The light stabilising conposition conbines a
relatively high absorption of UV |[ight, particularly

w@ronsavesBengt hs in the range o f 250 to 400 nnPCTNLED0O&/050064

relatively | ow absorption of visible |light, as

denonstrated by a ratio of thg i ght absorption at

wavel engt hs 280 nm and 560 nm'( A2so/ 560) of at | east

100, preferably of at |east 200. More preferably, the
present conposition has an absorptjon ratio A2so/ 560

of aflhe derst wwlengﬂr”eaqou@ﬂenat@r@ refers igra M@a@l@ngtb@f light, unless

bt} é?aé?' agﬁ‘tf?WleS% e e1ne ast lfe{%%rté e$s {na?ge)r m V\/a\l}gfxabs?rﬁmon unless

isRehtédoth&fivase, ﬂﬁsf eff&s twadommivaloétighth of |ight, unI ess
i ndi cat ed othermnse Whenever reference.is mad
her e The PressBOPPRPYHION imPEESUIYicElaeiae Bt Hepaiiap i piabilising
[
?Jp%ftfbtsl 1? utlap&ﬁglﬁge fs?&gtﬂlft%de b?{?&lle%ﬁ]a :at %Sé‘ﬁfhhoﬁ YTRRSEdst 30 pg/ke,
&i(ﬁblﬁrefmabgf pr d:qaetr PHEigike, iahd coodt girosrablyb st il¢ast ¢000 pg/kg. The

B uteairai O b ef Bhatd s B ThGPS. R RO B ST sy Gesously is
'19@%{g/14§ ?)Qef@f%g/gat 1&@@2&%@&@ fidtd QRfceblyRl L2k 500 ?Hg(]lf Oand most

ent co I on advant ageously is
rpgdfkrgblymt@‘aetrhm@mgtkgl east 200 ng/ kg, nore prefer abI y

ng/ kgﬁﬁfﬁlﬁé 13{%ﬁ"‘ éﬁgg tfﬂgr & e:lga gggncf in a%1gm%1carb AWt in the

foadspst doﬁlp%*sﬁﬁhﬁﬂ&tﬁiétsumuteﬂ fihrind b@r@;reﬁ&@ B tRORMOFitd PRnula:
|nclude substi tut ed furans represented by the

foll owi nggef ormH@:. R 4 g8 R 5 wherein R4 represents an
optionally hydr ocar byl conprising 1-6

car bon atons represents hydrogen. Typically the
concentration id substituted furans in the
present conposition is at st 100 ng!/ kg, pr f rably. .

at | edsteingdl FRpregiar ﬁeg@na@ves@@fgﬁww g@/ Fsggpfising 1-6

ggn%ﬂggl atoths®4 @fﬁﬁqgﬁeé@h& 3??1%?51{.' ?g%@ﬁlllﬁ’ thé eJo%EérﬁQtﬂon of said

ment the substituted furan represents
Subsyithitod Yirenhinl the fpugstutr ampokitioa ip nefeestrldf mplgdpretenably at least

olféBtrngg/gg:gngé %?g%&eg@\%& %ag{ %(f glg?l¥ ; &ﬁg%éqrﬁgrﬁi with a particularly

FRAERSERhBoRMcRXNE St Rl MO B¢ lts 5—%5"@{olx§ﬂn891 ﬂ-ﬁﬁfural
referably 1-4 carbon atons. Even nore preferab V

r epr dseat gprefomred embodiment of the invention the substltuted pyrroles are
represented by the above formula I, wherein R' represents an oxygenated hydrocarbyl
comprising 1-6, preferably 1-4 carbon atoms. Even more preferably, R' represents an
oxo-substituted hydrocarbyl residue comprising 1-3, preferably 1-2 carbon atoms.
According to a yet more preferred embodiment, R! represents -(CO)CHj; or -CHO.

According to another preferred embodiment, R’ in formula I represents hydrogen,
C,-C, alkyl or an oxygenated hydrocarbyl comprising 1-2 carbon atoms. More
preferably, R? represents hydrogen, methyl, CH;OH or CHO. Even more preferably, R
represents hydrogen, methyl or CH,OH. According to one particularly preferred
embodiment, R represents hydrogen. According to another particularly preferred
embodiemtn, R* represents CHOH.

R’ preferably represents hydrogen, methyl or -CH,CH,CH(CH3)CH3. According

to one particularly preferred embodiment, R’ represents hydrogen. According to
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oxo0-substituted hydrocarbyl residue conprising 1-3,
preferably 1-2 carbon atons. According to a yet nore

w@e@bao43et enbodi nent, Rl represents -(CO CH 3rPOT/NLEIHENS50064

According to another preferred enbodinent, R2 in
formula | represents hydrogen,, C -C al kyl or an
oxygenat ed hydrocar byl conpri gi ng 1-2 carbon atons.
More preferably, R2 represents hydrogen, nethyl, CH2OH
or CHO Even nore preferably, R2 represents h dro

aeethet portic@lpl@HpreAgreask @Hﬁ?@dtmﬁ%né{ pEIPEGSERd ar( CHz%H(CH3)CH3
%Ecg(gr d rgnetg y{esggné)g%nergetrferrr)% ntRS E;%/rgge?@sgﬂethyl

enmbodh esdordanR: ﬁv@tﬂraq&@mdarg-@%rre%nﬂfodﬁﬁrﬁhileysubstltuted pyrrole is
represents hydrogen, nethyl or -

A@ém% syt Hico ﬁ@%ara@nse&ymar ply %%C@f%]?%? e Rﬁféalier?e?ﬂrbo’@édehyde

h
e L L ot e L
Aﬁxtbarddhy@ taad yedmbinatidmsr thprefte rInednee rdolveintaganus  &B8bodiment, the
Y G F A BB A st X ISuBSE 0Lt ot By Pl EhFagolt ifibodiment,
e f -
pl)?/ér ; %hgggﬁ%g ’ bg%?lgggﬁgegoﬁ%r&yn@hﬁ 1-B-Re8i by QY- Byrrole-2
wetbhldehyler r ol e- 2- car boxal dehyde, 5-hydroxynmnethyl -
1-(3-ne - but deh
combihaet B HF Y SIS d0a A GgR UL TaND G, ek o leas

tioe rpbstictabl et RYS QO hig, 21026 PEAfERVINT All€ast 51000 mg, even more
anot her’, equal |y advant ageous enbodi nent,

t he
@uﬂfgltabtmté@aspwmﬂ éng gnctanmupr@f@yﬁ%y lay least 20 000 mg of 2,3-dihydro-

r n yet
a%nf’(()a]t%l rox¥gf%lrgtr \é/d 508% %{)ﬁMlﬁ esegﬁ @%’n’p%geilrtl on
Cont ah Ng atrthbﬁqﬁt:feﬂx@@ aigbocﬁmeﬁtercffbme amvelnaas,t tlia AQMt-stabilising
, hore preferably at | east 5,000

ﬁP@P@?l%ﬂl gorfping ahdgash PHoe, ﬁ@ef%rﬁ'wr?gg%%b?@] é}gaB‘P‘iFe preferably at
5381050 00 By Ao A 0 s o e gy e

dry rihktanount rofed- ﬁ;adrbhﬁnetpylef €3- n@dlydxﬂlrbtyﬂ) Némyrrofe -2- _habaldehyde
EEIINE I TR e .
Rr&tab t){ez%% 3 |p§a§xtenlm&g%réfgraﬁﬂdatq@a%§ 6 Pio@he makt ?_re@érably at least

I"'east Z, 000 mal t ol per matter.
dl(i)mglperolfg 6f ijmabtgmé'hhymventorg %avfeobsymeﬁuhgug hydroxymethyl-1-(3-

neé{cﬁylgbu%ylg 174 pyrrole-shc\c/tdbaldehyde is particularly effective in inhibiting the
formation of sunstruck off-flavour.

The light stabilising propertics of the present composition are particularly
appreciated in case the composition comprises both the substituted furans and
maltol/DDMP in the indicated amounts.

The present light stabilising composition is suitably prepared starting from a
reaction mixture that contains reducing sugar. Since normally some of the reducing
sugar will remain unreacted, the present composition typically contains at least 0.1% of
reducing sugars by weight of dry matter. Preferably, the present composition contains
at least 0.5%, more preferably at least 1% and most preferably at least 3% of reducing

sugars by weight of dry matter.
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contained in the present |ight stabilising conposition
preferably is at least 1 ng, nore preferably at | east

wE2008/1038EN nore preferably at | east 6 ng and POBENL2006/050064

preferably at |least 10 ng per kg of dry matter. The

i nventors have observed t hat g hydr oxynet hyl -1 - ( 3-

nmet hyl -butyl)-1 -pyrrol e-2-cafbal dehyde is

particularly effective in inhibiting the formation of
sunstruck off-flavour. The |ight stabilising .

pr opdhe ipsesenf campospiicasesyelly ghpoxintdinsna £edaip Aquay (o4 l-gmino-1-

recihated i p_case Siti 0 I.S e
RBEEERELSH | SpRET AHIGRIRRY BhABR L TRG S BBb B e ormea
AP % indihe sges efithd Mifillarg treduitioh s Tpgi calbnmis ptdsemt dasnposition
suitably prepared starting froma reacti on m xtur

chriing ohitlaashsl O saurer g eligay matiend FomHRAT | et kgfoses. Most
&)pe% b uﬁferégm%Ugﬂ{) Wighaif SR W;Fgagér%%'ofﬁgﬁmgft@ﬁﬁ%toses
o) typi call east "0. 1% of

meaos tiron y contains at
r edudha gresagacenimsitivai ghuitale doy stabifisiag.a Midef earady pf beverages
th resent conposit.ion contajns at |east_0.5% .nore
ARG BrBIug ALBHet E0h BARC oL OpF ehitiap) orerdshSugyer are

FbtaiRAUGH NYarsH AR BiMNg WRb8hprodfictd! YalRULBK - TWARrROBSAMus food

conposition usually al'so contains a certain anount of _
prahictsoln drderde axgid2bdtshoseof (Hnprdsnt corapgsitznnga tlese products will

products).. .These supst are for . during the . .
et diaae B PR R R e R i R s Bibebiiy is essentially
tbBpRI@S Qaler GORBRS PEd@AbISOTe Préken@donh@aRion §0 ce¥BntRgly dodnpletely
of dry matter of 1-am no- |-deoxy-2-ketoses. Most

prasfresobibila/up the deosalissiconnsolicadeast A1 vt Joemere ngteraRyy up to a
er of dry ter t N
O o RS PR R 0 e
of bewenagemeandrdiobdfops aiusitsnadighingtbilisightcompdsitied preferably

fl avour changes. Best results, hovv(fver . are obtai ned )
(CANKAS 10 St A1 TEIOF BBURI sH 1R Siclapgidinse Mf‘é%fw_ﬁns are relatively
VP% & Eﬁocf@c%;ésrlﬁﬁ%ﬁn SORMIPHOHES R alffdr 9619@%&619 oPHRIMail 1B reaction
t use of the present” conposition In these products

Wiyl hearausfefilpagei pt hadthensepartativs tqpheigee ried dnhblies sépmration on the

resent stabili si conposition.is essentiall i -
Baris |02Pé99190'x?ﬁt‘@?1g o B dreplioPsiypiryhatie T B Suffing composition
o . oal
FOFDAE L0 P IR B g OIPLS! sy i ool i e

di5&5, evabmpraprefapatdy dhsy thewol li0gs anbmpstmreistably lesetign Sbo. @5 weight
V\cgtf 'dor/gl mrgl‘%tség, & c%]}n%)rO%QAtX hlémeg % r?lbil-eCI\Mai‘ %/)eight 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 YMI 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 understood that the kDa numbers recited

within this application are defined in relation to the methodology described above.
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As nentioned herein before the present |ight
stabilising conposition preferably contains not nore

wo baw/138Dr amounts of the nel anoi di ns. Mel anoPdi/NE206/@50064

relatively | arge nol ecul es that can suitably be

renoved after conpletion of te Maillard reaction by

nmeans of filtration or another separation technique

t hat enabl es separation on the basis of nolecul ar

wei ght, size, hydrophobicity or charge. The resulting

c onpd: b¢ rédvacd iepeloinsfancddinaprisotheseplqus gAntihyging substances is also

@fﬁ er€y bl a1 Lvego 01t1rha ten%b?/o ype{mguqaﬁ QI Wf%é}@é%hse ﬁlsbu%ﬂ HY nm. In a

era €ss

@ﬁﬂfcﬁfaﬂ?' p!reﬁ&ﬁeﬂ Eﬁh@ﬂdlﬁ%nt oy i giﬁen@(ﬁn dthy pﬁtérﬂzrhglﬁf stabilising
conmponent s having a nol ecul ar wei g i n excess, of
REAPONITE hisad €Plowr artenpity o 100 élﬁ%rﬁoi% ABHOERBhMG . preferably

ELehs d ?ee?@ﬂ%amﬁ&ﬁ%a hBRY, 8 e n'iq}le ?Fﬁ%ﬁf)l welig IEBlo'uP intensity
excess O even nore particu In eXCGSS of
BokdDaotacdcob Ht00Baast cadellated yherain. eACﬂﬁablefma.thk(DEfor d¢termining the

anpunt of co nents wth Iecular wei ght in excess
Sgggb“W§ﬁ”36ﬂ¥ ’H%&“#ﬁmﬁﬁ@%ﬁ %¥6ent conposition is

det er: ?&efﬁyc it @Qd\aa%‘h%@&?s fngldﬁdeﬁrln QfreR@ilfly concentrated
COﬂpOSl 1 on Ove a ore

Wbrink, iepp mehrd soids ©01ainnlt ofMt daist t(éws%rMOIb@erQ@blyt the solids content

det t

S GF IR LRt BRSBTS P BBty e
'tl§e Rehedr b hﬁﬁlldjlaf sfy@ﬁ}ﬁﬂi pieE hnpeves, tanuketor rtmlaus nEreifé?@bly, the
content of high nol ecul ar cquonents may Yyie

drgsElr eompasiion] eontaimhsethanes) w.%sHoateddrs r@ﬂﬂé@%ﬂh@ﬁ 70 wt.%

thgt the kDa nunbers recited within this application
"defined in relation to the met hodol ogy descri bed

aboveahthight aabilicidg kempbsitdn arbating i ths irrdtiod ey suitably include

col our contrlbuthg substances Hf al so eviden e? q

lagditivey Bich as snbrnsidapts, gaplsiigt ard GArEer wa@gﬁlénglt Gably, however,

qgleotbﬁg @togorﬂ sitidh ﬂﬂ&a%ﬂ Ebﬂtgﬁll ¥n ﬁ@r@(ﬁ%ﬁ? RLAdi fRNEonsidered
e |nven I on, e present |idght Sta i sl ng

canpedi,tio nthhasicad col tmudabiched ras i taytia¢ialsl Osymmettméit ord §efsmical”.
not exceed 0.024, Preferab

Fa e e (o Perint EORONPY. TP GTEALI o Sa g, GPgT0%. more
Aﬁ‘éf@ﬁ%lyt Ksdags fm?tcaﬁ?ﬁ%@%' &c&gg’rea%a%i‘lll& Ub@tReb I IFQirP matter. In

suitabl e method for determ ning the colour intensity
atld6ioo, mmpr@edfe@unpdﬁéwnuubfwablyr h@ntplnsé@ﬁtth@o@rﬁ%s imare greferably

(B B TLIRU TR IS L RBLDLEN s g e s
| @asiEtink0 ot Q%ddwffﬂu@bﬁfzﬁlé,akﬁ,@-deéiﬁnﬁ@isaﬁﬁe,CQJSt-Elﬁtttosazme, 2,6-
fructosazine and combinations thereof.

The inventors have observed that particularly good results are obtained if the
present light stabilising composition contains at least 30%, preferably at least 50%
cereal derived matter by weight of dry matter. In accordance with a particularly
preferred embodiment, the cereal derived material is derived from a cereal selected
from the group of barley, wheat, rice, rye, maize, sorghum and combinations thereof.
Even more preferably the material is derived from cereal selected from the group of
barley, wheat, rye and combinations thereof, barley being most preferred.

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
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is at least 20 wt.% nost preferably at |east 30 w. %
The present conposition may take the formof a |iquid,

w@2@ynoy3s7 a paste, a powder, granul es or tabl ePGT/NL2006/050064

Preferably, the present conposition contains |ess than

80 w.% nore preferably Iess1 han 70 wt. % water. The
I ight stabilising conposition according to the

invention may suitably include additives such as
anti-oxidants, enmulsifiers and carrier materials. =
Phasiges abbgversgsney doodsties. gnwicaly, Gerpesnt Fompeidia soiptroduced

contain any ingredi ents that ar ' r
SR G e DRI Sul P DEFp Ay PRTSLER! oty ora s
‘bant wi.vchl mord pyefdrhigly i of"at deast OHOSNVEH, ‘calchlatddher ter asis of the

the present conposition preferably contains |ess. than
2004k @rypm@ﬁr@rlaﬁw%@sgml%ky BohaEug riftrogpced Wil nt exceed 1

g‘ggﬁg’lt %ﬁe?%li?%ﬂ?hot Ol 0SNG, 0, ¥ é{\%i‘elta%'fy it\ WAl not exceed 0.3

resent” conposition pr rabl’y contains
e 96, dghimrcaluBied orothe bpsiedEthakbinpuhesSdry nzatteDintrPsised.

o st o Bl BRSO RRaS L bt R i
2oRp GRS s HAEPEABIR Epre Roradily bUBEORAZEMRIon? The composition may be
frugtosa2|ne and conbi nations thereof. The inventors

hddal pivs ¢o,xading latligraver beiliag) Brefpoahdy. tes edmpositaa is added during
obttinedtgﬁrthe present |ight stabilising conmposition
COATE MY BY 'east 30% preferably at |east 50% cerea

deri vgd praddneleoRpoViBbaNG pafticlalymalitable. fdrnp@eadindang® induced
wth a particularly preferred enbodi nent, the cereal |
devpwechangeein dlcveregese pds daodshudlh Hhat ecpa@in significpal quantities of

f t.h f , i ize
DT BB LA, TR Besy s

taian@icondlluséd indeviewds hndfowkneR| thsiedoactiedt foastm® hgkg (ppb)

group of barl ey, wheat, rée ?nd,conbjnations t?ereof,

pibeflayinpapigrassablppideast po o kadthofay nsagdeqst prelgrply at least 100
At q.ovention is concerned wth the use of the

g@@?@ﬂ%ﬁkpb't stabilising conposition as an additive

t o pritaeebenebits refditee présgit light ustahdlifihgvanrokigiegesre particularly

bever ages. .or. foodstuffs. Typicall.y,, the present “
DERRBET S 16 SOmRDY Bt Bated [ Skl b B ERER. The term “bortied
fREdasH dnch MpaRe APRKRIeOin gltassl &tdindds @lg VBotfts, jars etc.) as well as
pref erably oP at least” 0.02 wt.% and nore preferab
dfeverhgdseimstiglo-te@sparey plesiics.uburheads plastidiebdsed jog mlyqtﬁjéene (c.g.

Wyﬁ%&%d&[ﬁ&l Ea%%tﬁ{dgﬁ% gerégp Ca%jfe (El\é*ﬂ ca:trafcll,/lcny p&@&h@féﬁg r%1taphthalate
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 bottled 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,
shandy, and others which are made from or contain fermented extracts of malt. The

present light stabilising composition is particularly advantageously employed to
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Ww.% preferably it will not exceed 0.5 w.% nore
preferably it will not exceed 0.3 wt.% again

w@eadosabssed on the basis of the anpbunt of dry PEL/NE2006/050064

i ntroduced. According to a particularly preferred
enbodi nent the present |ight stabilising conposition
is added to beer, preferably before fernentation. The
conposition may be added prior to, during or after
wort boilin Preferably, the conposition is adde

dhpiong light sty q%aecr B¢ prsEerabiy el plaseht pdobessss £ |b@ﬁr with an

[ artlcularl Ief t h
RSP Lo RERHATLENG, WAL RSy o
CRB AN 1 3 gmuﬁtablaﬁhetﬂbk&l%ﬂ détesniningrthb d@B@\cblour whalvehis described

substance can act as a photo-initiator. The
esition is particularly advantageously used in

beve '1131? %ﬂﬁ]?&%wfnqg A We@vﬁ}% ?gﬁs‘[ ﬁtaéng)ﬁfre L)FFI%(NC& %everages such

ng/ k ribotlavin p era y at ast
Hg/lek@r ralbopdréerj soanshdriet lilpr @feevinlyeycradally eatred 00 as "beer"), to

rlbof av The benefits of .1h t
§P%1b‘?i tl%l% @nB%]%tr pdA %i%mﬁﬁt?{)?@ﬁ‘ftgﬁ’ )r}?e;?eg]ﬁ%@n@@gfw pf these
%@{fé}ag&@ MPOSL Eﬁd?%‘ gfe&s@ 0§1ﬁe 8 BBt ik RRoWR1d e the development of

beverages. The term "bottl ed beverage" enconpasses
Ihle gr-eaf el 'Ishurgdyéisfkwomntv\dllderSSSO(n@tlgneStﬁéQCt tedeyred; tras "sunstruck or

R as_beverages .in t tra
oy e von® S0 el Kb Bk Vh o PSR iwoied picutarty
@%ﬁ@y By ligAew (iPE)vaverRh¥8lITZh@1380 hieT &pbédead af @n(bREIN, the shorter
and/or polyethyl ene naphthal ate PEN)); polycarbonate;

Mmowamh@ygdr the bighst thsyhie ﬂéWthﬁ sangmck illavpuris jorpicds er r ed
enboqi% Pao%hwedht%%tp\f(ﬁ%tﬁe su '5) gﬁéon‘clf 11?1?1 flogﬂp:algré(ﬁs?ﬁg Qéépibhﬁﬂle for the

IS USE

f‘sh@dﬂﬂubk ﬁaﬂ@uradiﬂﬂe@d Mﬂphdrﬂ:obﬁ\kﬁﬁ@@&&pb@idsla&d thought eebe formed at
cl ear g flint) or blue glass. Mst prefera
Y

, it
Tes oSy sFtLgRPE pber PHPIHEORLERS BompPuls .mﬁg%@éﬁchmwaﬂy
%&h%ﬁlﬂg l:(?rﬂ%% eysgfhé gllﬁieﬁeszlgfnagb 2%%%&0%@? |Slglﬁﬁ ﬁ%ﬁ%@ %g ta€e sulphur
\c_afﬂpetn)ds@fre beffeicag s jmparch ydistgcb devourstofa baheragk sind to render it

RS oL S 51l A B b ctopstia o
RERUBEN TREhAREHC chlEdg h‘?olI ﬂ]dﬁifg@&j 25 Laysounor hanogPakdht Application
mal t beverages, such beer, ale, malt Iiquor,

. 2602/0106422).

The photochemical reaction leading to the sulphur-containing substances that
cause sunstruck flavour, is believed 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. €.g. by

using actinic radiation (US 3,787,587, US 5,582,857 and US 5,811,144). The amount
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shandy, and others which are made from or contain
fermented extracts of malt. The present |ight

W@ b@ibi1b4387 ng conposition is particul arly advanPemanmbys0064

enpl oyed toinprove light stability of beer, nore
preferably of relatively pal e peer, e.g. beer with an
EBC col our value of less than25, nore preferably of
| ess than 15, nost preferably of less than 12. A
suitable method for determ ning the EBC col our val ue

0§ rihedlevinbpigsene| iwthe| beer smape [2lsok browpducad the tigiEg g beer with
industry. th e [ .
PR R BB by B U RY P S ByoR o1 vcast e

geneiiosiat | pedenfeesied (US as51413aey." )t, hho addonlbeghtsuggested to use
artificial light, has a detrinmental effect on 5({1& :
semoBiisedihe fla\jn-binditeeRieiche ineicaiges ribpgays o add said protein to a
D580, RITHE IR I RIS, PR o i
icomposigdr riepaatiabartyekéicctéd iro prevehsngmshe utkelopmeht ghtsunstruck
struck™ flavour. In general, sunstruck .forpation in :
Blaksuria bpprofrpr Al AT HeE bl T FohgiAIBy (g pio light,
:ﬁﬁﬁﬁhﬁﬂ?tdqc&ftaigéothétsg ®RspdrBntO8NERlwill a GARcRBgtBahdhe range of
e shorter the wavel engt% the higher the rate at
\B3R0-360 sunshergcparfitidarbun costafner thad 1s transpgrepeld ewaden $pgetrum of

ol ati].e sul phur - i ni ng conmpounds are responsi bl e
X‘@l‘“ WH@‘%@%@?‘%%?&%@&W: These sul phur - cont ai ni ng
CO”’DQHBQﬁci?{[lesoh&@ ughhe tehshack arvRE iatbebeRsI-nicthypartutdig-1-thiol
reacti on of other sul ﬁgur- cont ai ni ng conmpounds, with

ihdMBEhdiicsanioyy Hugiadbualhe fordbispuhemics infvaterds only a few ng/kg
ever tr.ene S i 11 es r. )

i s T R R
f(RrgelpeMeinage: a0oh the nigncanpiren!) @aad tebietiappandiples timbeer, the
consuner (cf. for exanple Kirk-CQhner, Encyclopedia of .. .
Givetriacils. whichrmsigope matnly Egm hegy) Thequsep{dhé present lgplt stabilising
1992 and US P t i cat | : : :
688111)8%1[:1{ B %l’ll %ﬁfg%gfte%ﬁgulng g) d%nﬁgblmgl}tﬁg%eg :l”lg@ét?rzc)hange!gqs evident

Byl PRductenihahairag of SbEBINGeRatidiaby aalias Mo girefecbly by at least
flavour, is believed to be assisted by the presence of
S0Wof nakei Prefaraipiat doash @an axen merea Pkl #i lepstt ¢Feigqd most

B PR A AL R T m boer  emanat o5 i nl y 1 rom

t he Mktpressadinvhstiei also Poovadd essehodrt entufatisonpaepsverage or a
38%%8%\&% g?agti% genséq??féxt Xg ?Sgi\t gnlélqllcencg ﬂ%yo%rfc%arqgeég} \?vmc%nmgt%gd comprises
introducing the light stabilising composition as described above. In one preferred
embodiment the aforementioned method comprises introducing into the beverage or
foodstuff the light stabilising composition in an amount of between 0.01 and 5 wt.%,
preferably of between 0.02 and 3 wt.%, calculated on the basis of the amount of dry

matfter introduced.

Furthermore, the present invention encompasses a beverage or foodstuff that is
resistant to light induced flavour changes and that has been obtained by such a method.

Another aspect of the invention relates to a hop containing beverage exhibiting an
EBC colour value of less than 25, preferably of less than 15, more preferably of less
than 12, comprising at least at least 0.3 pg/l of substituted pyrroles as defined herein
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ri boflavin content of beer (cf. for exanple "Kinetics
of Ri boflavin Production by Brewers Yeast" by Taner et

w@bkgospezes 754- 756 Enzyme M crob. Technol ogy, BROBRL2006/050064

Vol . 10, Decenber). In order to solve the sunstruck
problemit has been proposed {30 reduce the anount of
riboflavin in the beer ("Sunsttuck Flavour Formation
in Beer" by Sakuma et al. ASBC Journal). Renoval of

ri boflavin can be acconplished gg deconposition e.g. .
by{;)u% gn% agclitszilsh |13er e ﬁ!ﬁlf@h apdjgr PHBIF. fs?liabl}lwsayallﬁézl}%ﬁnduced
n , . e of.. i .hoi in..p [

oS, b e Rl AR v

absembantcas BMg/l, U, p2OérabB8)t 1edist Byugrioarfdemosniréfagibyi dthleast 20
a conbi nati on of yeast and Leuconostoc nesenteroid, es
(e of, sshstitegd pyrrples naikew]ss shp gt bstgags Piedrrelly weptans at least 1

I}‘%H‘Jgé ??eqetjéﬁl? gdt g%l Vi ﬂingi A AGst E)E&El%bﬁf dtQedsf mg lomaltol and/or

n or sald proteln to a beverage
iDIadPi vate riboflavin (EP-A O 879 878). The present

l'i ght, stabilising copposition is particularl .
of 1 eQCFYaMEI o dVEIHITY PioTd SrBIERE OF° Blingtt hppconaining

fb'e@éf&’%g cdibrREEL: 153 BERL Al HctaBlyPR8East M@ Ing)IS nkOpREratly at least
a container that 1s transparent to light, particularly

a0cugit e meltolt hat is transparent to light with a

wavelength in th nge of 330-360 n nor, e -

part ﬁgﬁg{'g‘,ﬁ}g}, B acgwghgﬁrn rre?e_t"‘}‘é_t e@goﬁplgﬁ%s O digp goptagning beverage
WoABFis&RE GWakt Bio/Il pehdrabiy ihicasttdvempange,30dihp@0-%9Qihydroxy-6-
nm A principal source of the sunstruck flavour in
eathylidd1-pymptdgie 2- but ene-1 -thiol (3-MBT). The

St RO L L BSSIEe 40 R v
Rymipkecsr #agki Hngheirakerdly higbist @R aigtlethord frofdrably at least 25 ng/l of

| | i gi nating f he mal d th
SEXBPiMs Yl i P31 P BEldPYTRE - SOPAOHENBS  whi ch-

O | Qit &[T MY LEIHAR: 2 T l78:3OLaih Ao Y. BHALhy L4 H-pyran-4-

light sta sing conposition i'n an effective anou

tomci ahd/bi t5-hidyokymativie BB -hicthwdbutybh Wi garsroles2-eubdldabydsy in  the
a reduction in the rate of,. 3-I\/BThformation by at Ieas.l;[bl b
PovETagee ral SBMPORYOBY BFeatding5tinghenBracly Urapiay) Jnay Suitably be

| RAshiRE%y BNER BPIR MapfiRhARlhL deS@fed QYOANRIBOEHe heading
preferably by at | east 80% The present invention also

pMethal”.a nmet hod of manufacturing a beverage or a

Preferably, the hop containing beverage is a fermented cereal based beverage.
More preferably, the hop containing beverage is beer, malt liquor, porter, shandy, or
another beverage made from or containing extracts of hop. Even more preferably, the
beverage is beer, most preferably lager beer. In a particularly preferred embodiment,
the hop containing beverage has a yellow or yellowish colour, i.e. it does not have a
brownish colour associated with the use of significant amounts of colouring caramel.

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, in a
preferred embodiment, the present hop containing beverages is bottled in green, clear

or blue glass, especially in clear or green glass.
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foodstuff that is resistant to |ight induced flavour
changes, which nmethod conprises introducing the |ight

W@ b@lbi1b4387 ng conpositi on as descri bed above. |PCDNE2006/050064

preferred enbodi nent the aforenenti oned net hod
conprises introducing into thf beverage or foodstuff
the light stabilising conposi‘ﬁon in an anount of
between 0.01 and 5 w.% preferably of between 0.02
and 3 wt.% calculated on the basis of the anount of
dry st taélptheht aspeltic el theuressat pyaatiopheclgipsedent process for the
i nve nco Vi L
PR of DEPIBRRATE B BRI ARG B ep BB SSA MRk, prove the
kasilipeen b@@r:ﬁge@ o fdnyds sl gainsElidho (iinduéétbﬂbﬁfur abpees, @fd process
the invention relates to a hop contai ni ng beverage
éﬂﬁmﬂﬁﬂgng an EBC col our val ue of |ess than 25,

ef erab ferably of |ess

hé%% @fk%oﬁ%ﬂ2§§§ML é ieasfqgﬁﬁlﬁégt 0.3 ng/ 1l of
subst ict ud.8B5pyt.vObeamaso d@fhpdil&tds heleeted bfedrarthe anehipatonsisting of
| east 300 ny/1 naltaol and/aor Stability against
light i nfanee@cmmﬁat}?e%aréat@%%aquco&bmtea|t%qrﬁ<gfa
ef f ectd VR) Yo rqak O?fe(%l‘ﬁd}l bfa%sNORd Q:‘élfﬁoﬁ&ﬁl‘afé@ ﬂ?ﬁﬂﬁhgg@alculated by
contains at Ieas 1 X more preferably at |eaSt
ng/ 1 andweight ofthe feactin ;nuamd 6as80 0%l dneofr more reducmg sugars

o orer e B SRR b AR 5B petorios
at | eastg3cq@/atd deos0IhdPreferably at least 6 ng/1

mal t ol and/or DDMP. According to a particularly
pr ef ercr e@d-28m3ddiwaeant the present hop cont ai ni ng

Q@’fﬁ‘{lg%gl %Wﬁt{s%ﬁ £& a?élﬁs) Oengegﬁ fdgb’lat%l /yria%hfm mixture are

@y&mwﬁﬁmnmngtoafurMerpmﬁewedeMNdem
t he hop contalnlng beverage conprises at |east 40
17y/ Hsatipg @a@rM{tjﬂlyrdapaqt@agmxame tay terggferature (T) of at least 80 °C during

Acob PGS e ARt elF) RGBT fRG: gisotvea in

ConfvaicPiaNg dPE YEliRORNCANPY DSIewt.8d, ckRdHE ab abgdrption at 560 nm of at

preferably at |least 10 ng/1l, nore preferably at |east

25 lea#tD- ot arg- hydr oxymet hyl - 1- (3 -net hyl -butyl )- |
yLro h e t . I
deCFOLO)}lalrSIO %gsr gﬁ%ﬁ%ﬁt%‘ggrodﬁh‘[ toC %Qé F_ﬁ_@ FE)J.')IZ/)? 1 ‘[_1@{ 1R 3280/560 by at
least 100%.

According to a particularly preferred embodiment, the Maillard reaction mixture
contains at least 50% by weight of dry matter of brewing adjuncts, including at least
30% by weight of dry matter, preferably at least 50% by weight of dry matter of cereal
selected from the group of barley, wheat, rice, rye, maize, sorghum and combinations
thereof.

Typically, the combination of amino compounds and carbohydrates constitutes at
least 60 wt.% of the dry matter contained in the Maillard reaction mixture. Preferably
both the amino compounds and carbohydrates are cereal derived.

The heating conditions employed to incite Maillard reactions preferably meet the
following requirement: 4,000 < P x 1.577%'% <2,000,000; P being expressed in

seconds and T in °C.
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one and/or 5-hydroxynet hyl -
| -(3-nmethyl-butyl)-1//-pyrrol e-2-carbal dehyde in the

whewenages and conpositions according to the pPeEaD2006/050064

i nvention may suitably be determ ned by neans of the
anal yti cal nethods descri bed | ow under the headi ng
"Met hods". Preferably, the hop containing beverage is
a fermented cereal based beverage. Mre preferably,

the hop containing beverage is beer, malt

por t & 1s @hasseytial gspent X Hbe PERsgRlr PrgECTTREaL rhredrﬁabrnduced Maillard
cont.ai ni ng extract. Q r r
B%a\#l?ns rests il éles%gmﬁca% bH)V‘P 1%%5}651%{111)/ q?iacgloﬁ pg(g@rc@bflhﬁs ihR€cordance

Rasht 4 ptbrafddyerﬂwcﬁﬁméﬁtedleaem;dn@muct bbairkd mﬂeo heaitreathgent when
bever?afge has a yel | ow or g Il owish colo

in Weigraiat Gy GaHiSronicst 0p. | LS Hor RNl %ﬁoripﬂen at 560 nm
%?‘3 lgcftstﬁ ofré ?@ﬁ%ewi"gttlg%?fl gcol ouring caranel. As

alne ere e benefits of the present
I ig thesblahnd;altlsn rd tieorspctsint productiih hedvedgmae wiiduhapkegent invention

BEGngac 1 HORHR b freress RhhSrBSaTpUT A ik 1o THGRE the UV-
Whéd?p@on"\@ﬁ%la%ﬂgttfbsoreﬂlﬁ§Sla@éﬂn wERcR® TeSPEH AlckordhReS with a

nm e.g. green, clear and blue glass.
@aﬂsekardeulrd:fyrred ntnhocpmeﬁte theedaesivipautpdnsh pbtainied afieekeaptreatment is
E&F&écont gl ni n yerages. IS tbo tled, j ntl%r g cI ear or
SR nadcHER T Tan Spath it gt ARG Rlee’ ver
anot hee pASBRCH08dss AR L@ﬁzﬂ@eﬁlbdud&Vﬁl‘)&ﬂsQﬁre{b@é QileRBint the dorm of the
process for the manufacture of a conposition that m

puiseridight pebilisiag campantien] diypicgBy.tthe yiefst ¢fibe present procegs is in the
S%{?ﬁ?éé dt5y ?(5% %gpe% %eish He ra?n%%sgf"flfo%oaﬂahpsat ghlltlgﬁfarly preferred

avou process conpri
REoUThdNY tike h/ﬁlséﬂtqfrdcerseé}'(ﬁldlsom 11rghxtstub1esmgrttommslmlgn ia accordance
0.3-35 wt. % of am no compounds seI ected fromthe
gridLihe ereitdryengonin amekbolzd st 28ept i des, protei ns
and conbi nation thereof; ¢ 10-90 wt. % of
car bohydrates, said car bohydr ates including,
cal cul ated by wei ght of the reaction m xture, 0.5-80
Wietifo@§ one or nore reduci ng sugars selected fromthe
gr oup consisting of maltose, isomaltose, maltotriose,

%,licose and fructose; and
olids content

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 accurately weighed material
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:
%% sohds = M x 100

W
where
wr = final weight of sand plus caramel
ws = weight of sand

wc = weight of caramel initially added
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c 0-20 wt. % water; wherein at |east 20 wt.% of the dry
conponents contained in the reaction m xture are

w@esoeab438eri ved; heating said Miillard reactiPET/NL2006/050064

m xture to a tenperature (T) of at least 80 OC during
a period (P) at least 10 secopnds to obtain a reaction
product that, when dissol ved water at a dry solids
content of 0.1 w.% exhibits an absorption at 560 nm
of at least 0.1.; and decolourising said reaction
product to increase its absorption ratio A280/560 by
é%ﬂ%&ast 10096 According to a particularly preferred
the Maillard reacti on mxture contains at
IFeagic pﬁﬁ%sbkéf Whed gi&t:lfmﬁtudf foﬁﬁaﬁﬂﬁﬁn@tfy diraensitaig raslptigids defined as
including at_ least 30%b f dry matter
Bicetbspkange oftan) eRét(WH0 gt 10%@8 pididn V%ﬁt%r IRty g qyprtz cell at 610
Q. %ec@&hﬁpéﬁ%fftﬁeo@lﬁtg) Hﬁe@fo RarE&Y4 al’M‘“?at rice,
rye mal ze orghum and co |nat|ons t her eof
%%ﬁ , the conbination of am no conpounds and

car ydrates constitutes at |east 60 w.%of the dry
r"fmttséar agovmainh eﬂmaterltahequvmlmté@ dop @sg:@qltﬁiﬁ ipgoxet Lf{lemL volumetric

r.ably both the. an1 (ofo? carbah e

T o agiie d i e PR g SR tsnd ARy R ocloudy:
Im@érhﬁnd\@blabafrsaﬂce agt the I&EeafJ Ecﬂﬁt@(ﬁrﬁﬁﬂ eyl l&ﬁﬁdlual'rtlz&ell at 610 nm with a
followi ng requirenent: 4,000 < P x 5t -70)/10) <
Suitahie m@ctrcn»h@@mﬁgerewvmb/d Sl'[ar‘ild§1"é‘é76ﬁd§51§& dWHicr nasp@ rgference.

'C%l uceéb@;‘ﬁlnﬁ BE81 AL nfallfiaPRERARY s Pr OCESS that the

hea reactions resul'ts in a
S|gn|f|cant br ogni &gﬂ@f the reaction product. Thus, in
declond atensity = rred enbodi nent, the reaction
product obtai ne ogph heat treatnment when dissol ved

LR RS oAb litks Y a%%@édqﬁdgpgélﬁﬁg%o%n@ .1 wt.% exhibits

an absorption at nm o east 0.3, nore
preferably of at least 1.0.. Decolourisation of the
reaction product in accordance with the present

iGN Sfidation A8 vtbuncé rutia subst anti al decrease of the

%‘?%{ ;t)drggseg tof gus spen}ﬁcmﬁ(?r{ < SSO%bI‘E}.gCCLNQt >Of P Ha?erllial 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
spectrophotometer 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.)
Calculate the Absorbance Ratio by first multiplying the absorbance units at 280 nm by
20 (dilution factor) and by dividing the result of the multiplication by the absorbance

units at 560 nm.
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characteristics remain largely unaltered. Thus, in
accordance with a particularly preferred enbodi nent,

wo b@onesst i on product obtained after heat treaP@BENL2G06/050064

decol ourised to increase its absorption ratio A280/ 560
by at | east 300% The present,Process will usually
produce a considerable yield %n the form of the
present |ight stabilising conmposition. Typically, the
yield of the present process is in the range of 5-90%
especially in the range of 10-80% In a particularly
E&gﬁg&rgg enbodi nent the present process yields a

£ g?abilising conmposition in accordance with the

PBES etormméaddd aficthéd a(Buir@ledn oBratery e@shvealitn, Metathoids, 1987),
Solids content The solids content of a material is X
adicEabii abserbmecdriylighg Isameaswtdeat @M 1 &rl FBrdUaE#SBYERY- against
r S : -

B P eet FRCablaRanbESAG2 padftcd Al LRPby nWhpiicaly
kydveiciator b£2aad diveviasihad vabicdn tarms of diB(ecblawmdinits. EBC = As30 x
kgnited. M x 30.0 g of prepared sand accurately

ighed with 1.5-2.0 g accurately wei ghed material and
dry to constant weight at 600C under reduced pressure
50 mMmm Hg (6.7 kPa). Record the final weight of the
Dotk mpharéoroaft adidly dior 3, Geléigldoeny-edtipdridhpiranchbre| at e

fﬁ?@}y‘é‘iﬁ%@%ﬁr@ p&\?@lj&%ﬁé é%’ag(geggﬁ%l %%Ig%}z%?%\fvgi%f\v%ge% Wode

Wera g Yo fcts@nd sinmgWRivideh 200-508han®ding Millérmlilny 32 software.
addedCol our Intensit%lFor t he purgose of this

$pdwim useslt DivsovarpItBue 1§ fremsiSOy b6 mmkelyan frophPeraleg (cat
istﬁ%ﬁiﬁgﬁ as the absorbance of an 0.1% (w v) solution
3 inwater in a l cmquartz cell at 610 nm |If
aeessdpphietdoaditibhe sol ution is adjusted to between 4

a—ndGZe{dient: 90% A, 0°-17’; 40% A, 25°-30’; 90% A 357-45".

— Solvent A: 0.05% (v/v) aqueous solution of formic acid (Milli-Q plus water,
adjusted to pH 3 with formic acid (98-100%,Riedel-de-Haén, cat no: 27001)

— Solvent B: Acetonitrile (Sigma-Aldrich, cat no: 34998)

— Run-time 45 minutes

— Flow-rate 0.3ml/min

— Sample temperature: 8°C

— Column temperature: 20°C

— Degassing : Continuous

— Samples prepared by 1 :2 (v/v) dilution with solvent A

Under these conditions, 3-dihydro-3, 5-dihydroxy-6-methyl-4H-pyran-4-one elutes after

14 minutes

Determination of maltol and 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-2-
carbaldehyde

Maltol and 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-2-carbaldehyde

are determined by SBSE/GC/MS (Stir Bar Sorptive Extraction/Gas
Chromatography/Mass Spectroscopy). After conditioning (30min 280°C) a Gerstel
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Procedure Transfer an anmount of material equivalent to
100 ng solids into a 100 nL volunetric flask, dilute

wWo 0006004382 Wi th water, mx and centrifuge if tPEI/NL2006/050064

solution is cloudy. Deternine the absorbance of the
clear solution inal cn1quarg€ cell at 610 nmwth a
sui t abl e spectrophot onet er i ously standardi zed
using water as a reference. Calculate the Col our
Intensitgﬁof the material as follows: Collour

u
iTiwtister¥j 0.pmyn ﬁlrmthiclmesa ad e langth iDegetifiaies i0638)giafsample
gefs & Sefﬁrfgrb féj i%s at Toom ge?npe egﬁl%n he ‘w¥1'§]ter is the61 desorbe?l in a Gerstel

arl on sorpance Ta

S (BResb D abiion Unﬁmq@@grmmdaaumo: mima tempeeatial i S
defined as the absprbance of an O, 19%§ sol.ution
§QFPmEutas). Ranert 240°CBmn A Gi HeaiChy( %éed;l&e@?l%ﬁx%ela} was set

ta[‘%(f”@”&nc?&ﬂ ﬁjéc%nﬁ Eat2PR 24 d §i 1peg&ssary, pH of the

solution ust e fo between 4 and 7. Procedure
Thax? Eyst@m carmsltsmif anf Agiehe63WA equ Bqnap[mdtwmloa Chemppck

SArLY catingn CPrs s By MRS o g2l o o s Tim
]?l:l%ﬁe's@ Fhk $vEd BIL!%»Xrate%' d?%bO@ & Pmifutdd0sdd @Bn PfisckiR€ 10°C/min to

ear solution to a 100 nL volunetric flask, dilute
360300 |Hekempis tulsednvest camer@asl aril 0. mDepisr ¢ringient fhewv. An Agilent 5973
sorb nce af the sol ution i -cm.cel
RRS SORR e et i Vst T ertbudtieb R al P oy B om 33 v
300 489, Mamdm ¢ihtide Uit PRIE S BesitRARepIBLElts FHEeMia0UBd ¥z with
st andar di zed using water as reference. (A suitable

speeticopioviistlertian eies iy gpemmuiht hl &3 msHoctibiat i yrrole-
DO I R PSR! 1M e L35 B e BYE 5 iz with

lag@28rliker ferbriel atilébrhtien d%bs@r bance Ratio by first

mul ti plying the absorbance units at 280 nm by 20
(dilution factor) and by dividing the result of the
mul tiplication by the absorbance units at 560 nm EBC
col our

Examples

Example [

Light stabilizing compositions according to the present invention were prepared
from a range of crystal barley malts. These crystal barley malts were prepared on a

pilot scale, applying the heating and roasting conditions recited in Table 1.

Table 1

Stewing conditions Roasting conditions
Barley 1 1 hour at 70°C 1 hour at 135°C
Barley 2 1 hour at 70°C 1 hour at 150°C
Barley 3 1 hour at 70°C 1 hour at 180°C
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EBC recommended net hod (European Brewery Conventi on,
Anafytica, 1987), whereby absorbance of light is

woreasaosd’ at 430 nmin a 1 cmquartz cuvette, PUBNDSM06/050064

water as the reference. The absorbance val ue neasured

is multiplied by an enpiri cal derived factor of 25,
to give a colour value in ter of EBC col our units.
EBC = A430 x 25. Determ nation of

3-di hydr o- 3, 5- di hydr oxy- 6- met hy| - 4H- pyr an- 4- one
Anal %laédlhgn,péglﬂtoﬁ?tﬁl@hﬂ@ﬁ CRIVRRSIEIOES AYII¢ dearels fgmypqeolate rye,

stem W t h, WAt ar rr t
SUSHELh SOLAT et P AR DA g AN i
QR ASREY (Ehrﬁb@‘geﬁymkdﬁ 18 (5mn 250 x 4.6 nmm
colum from Supel co &cat no: 568523- 1) . Chr omat ogr aphi c
condilh¢ @ﬁgementgng@p@ § as yplmna cenventional pragpeliommgalt gléght malt)

g‘%]@ ﬁm’ﬁgr %rége%red b gﬁhéﬁﬁg 4 ?@’F’P@t%% ¢ YAr¥ple RAHERISI water. The

aci ter, adj usted
ﬁ1ghnhla13wws tinpfoyedaca ademdndcdBmplO % R| edel de- Haen, cat

Cat i gg%&b@g)ssglsp\éaﬁr}hnf e o mgedrand phoge i, Thé Sheratants
Queshdiiid 10 ﬁqﬂlpi .3 TRE afﬂér@sulﬁ%ﬁhra@ |vx!=€i‘@ultraﬁltlered using a

t enper at ur e: -~ DegasSsing : Continuous - Sanple
mmednbyor@ sezles w00 (rdodeli B#h 400 nH)sbitreé nell. Aquinged with a

¢9 ons

iy oy e Mgt sttt snionmambgng 000 ggmina
@i‘ldléﬂu@a?r VB SR NN Aidneer© 6 fh t@al. n8NB642). The ultraﬁltrates so obtained
5- hydr oxynet hyl -1 - (3- et hyl - butyl ) -1 H-gyrrol e- 2-
cerbedriehiyaled haralay camrPrgidn/@rmsafiehybar pressge, 40°C) to a
sgﬁ“ﬁlox corp[am ng)S tojia'/ﬁ) Xlryr\% gol?ds ar bal dehyde

The absorption of the crystal barley malt samples was measured at different

wavelengths, using the analytical procedure described herein before. The results

obtained are shown in Table 2:

Table 2

Sample [ 280 nm | 430nm | 560nm | 610 nm [A280/560
Barley 1| 1.025 0.011 0.000 0.000 2135

Barley 2 1.338 0.013 0.001 0.000 2390

Barley 3| 0.594 0.003 0.000 0.000 2968

In addition, analyses were carried out to determine the concentrations of Maillard
reaction products in the malt samples. The observed concentrations of 5-
hydroxymethyl-furfural (HMF), maltol and 2-acetyl pyrrole are recited in Table 3 (in
mg per kg of dry matter).
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are determ ned by SBSE/ GC/MS (Stir Bar Sorptive
Extracti on/ Gas Chr omat ogr aphy/ Mass Spectroscopy).

wa@bdoenogendi ti oning (30m n 280 0C) a PCT/NL2006/050064

Gerstel Twister(tn), O0.5mmfilmthickness and 10mm
length is equilibrated in 30. of sanple (e.g. beer)
for 45 mnutes at roomtenperature. The twister is
then desorbed in a Gerstel TDU (Therno Desorption
Unit), programmed at 400C initial tenperature

(f©b15@m nut es), then at 240C/min to 2600C. The OIS

Coal

cooted— 11} ect y Ily IIU
nj ection heat dkg %O C a? gmec. Theg@ Syst ex]
S«ampilests of an AgHMENnt (6890AEBa, equi PpredtyhPyinole

|l Aarv, oaanllbiina~y D | Qlen 1 ~Av e NI /R

|| ot uulJl T ool Yoy L O TChO LUV I"TCTUr 1 y
%tcéi@ nab%?’%Snm fi I\A{%gghi ckness. '6e) ovenl|is
Wra@egie at 50 C1Beg1 2 [m nut®=9 and [t hen r3absed af

C Lblilhr‘\lc ueod ac leoar v ana t

=g T T A\ v T i v ) | \zl \duo,
fasame! wheat const'2H88 f I low. Aﬁz%\gl lent 5973
B@ngﬁl ve Detelct apaigs used T o6 det edti on, 0@|Zler at eq at
'h{‘l franQ to 300 rﬂ? |\/b|tn|, o|||f|ng

lew25 min, ik ofpantifed coMparing its S-gnal af 126

AieyBL N an ear I 158008 eclor decgoyal 1 br gt 1 on g Ve.
-Hydroxymethyl -1 - (3-nethyl -butyl)-llHpyrrol e-

2- car bal dehyde, eluting at 11.5 mn, is quantified
conparing its signal at 195 mz with an earlier
recorded calibration curve. Exanples Exanple 1 Light
$hahlpld i ng conpositions according to the present

i nventi on were_ prepare ar f bar |
mal ¢ 9 HRBb SgH s APOISEHISY halTeLoQarDs ushedn Sypie 1 were
Congﬁreﬁct%l B GiRR! fef@i #}Eret?@@'iﬂaﬂgb rh‘adfn%aﬁl%' féhted malts and the

Itirons recite le 1 Tabell addi ti on,
Irefgfettcstoalﬁéihé]zein@p1mmm]$a Nethagandsy @ dosegparted gk qﬁdny weight). The

chocol at d wh | t .
O b S e A hSL SR SRRy boced n o
SQTRAN YordBAUTRE itld é@él%ﬁ@ ckP6rt 2B ONEFEM X ANESA118BF ISSEB-5 GR).

as wel I as a conventional production malt (light malt)
viatding uyasher fopmed air eebhby wawi thati angrap@entgologintofeherg| axygen in the

i’§g1pa“%§}egﬁasgﬁ%e W%Sali]ilﬁ}vl\gltl &y The light malt was enpl oyed

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.

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 reference sample as shown in Table 4.
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The resulting suspensions were centrifuged and paper
filtered. The supernatants were acidified to pH 4.2

W@ 0008M)43€ ). The resulting filtrates were ultredT/NLE0ed50064

using a MIlipore Am con(r) series 8000 (nodel 8400,
400 mL) stirred cell, equipped with a MIIlipore(r)
YM O regenerated cellulose ultrafiltrati on nenbrane
(1,000 nominal nolecular weight limt, dianeter: 76
nm cat. no. 13642). The ultrafiltrates so obtained
vieble 4concent r at ed by rotary evaporation (typically 15

Val

froar—pres UI gtiongcontaining 5 to 32%
dry w. ‘§F?E§6m¥ﬁ%ﬁ“ﬁ§%F lﬁgﬁ3%?n%$e crystal barl ey

Malky $anPT es was neasungg at different| wavel engt hs,
using the analytical procedure descriled herein

Befloy 8. The results ob?%lned are showi in Table 2:

Table-—2 =|| aeheh—t Ot ySE€s—wereCcat ried out to
5%? ¢ the concentrzgions of Mailldrd reaction

products In the malt sanples. The observed

concentrations of 5- hydroxynethyl- furfural (HW),

mal tol and 2-acetyl pyrrole are recited in Table 3 (in

gg Ee&h¥g of dry matter). Table 3 Exanple 2 The |ight
tsing properties of the treated malts descri bed

in emﬂ'@élﬁtel?rd\/%ﬁﬁm%@mamﬁd:ataﬁleﬂ h@ecatlmala-wdrt kewd@dprovided by
reference ma adding the treated malts and the

M YErBpRESResaliyg ﬂrwétwm}pasw (Bpreperes emRBY her | ands) in
dosa%g{ng s 29 tlﬁil/rhalé glly Qrm\l/\l;lh dGRRRVith! 130 Iﬂ\lao?f water After

adde res eer was subsequent
hahbit edtradtioa pBﬁGd nhe glaheeWe@I caﬁislfing]ztdt([l & nfikdei ﬁﬁﬂﬂep(nr) )md the

\eﬁﬁﬁe%aqtg%ggﬁqpﬁr iR gltfafpa?m i alp(%’:?é‘f’?t“%g'f milli0%ater, was

%ﬁﬁ%ﬁ]ﬁ)&l@l L G PNDERNoV R a 11RD (HERraAR ATHIEARBRAG S (WS concentrated by
m ni The bottles containing the Iight

sbtaty dviapdmgor ar5€i to igowe dlaar tik drigiecnalbekteagturithsd-d4 % solids
2& as a bottle with a control sanple were exposed to
'ated sunlight by a Xenon lanp (Atlas Materi al

Test iThg ab&spie G@¥ika (200€700h@Nbf SR INAS Wit Qidkdindd by a
spectrophotometer using the procedure described herein before. The results of these

analyses are shown in Table 5.

Table 5
caramel wheat caramel rye chocolate rye
Extract characteristics
% solids 14 11 4.2
A280 5.09 5.85 5.92
A430 0.093 0.094 0.122
A560 0.0079 0.0071 0.0181
A610 0.0047 0.0042 0.0124
A280/A430 55 62 48
A280/A560 642 825 327
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during 60 m nutes.

woredokadssgescri bed by Hughes et al

S. and Meacham A.

i ghtstruck character of bee
Proceedi ngs of the 6th Centr
pp. 123-128).

Secti on,

The concentration of MBT in the
sanpl es can suitably be determ ned by neans of the

E. (1997)

b

Anal yses of the aforenentioned
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g%l?ﬁbs%%@deplcted

a 37m Hei neken+5m water reference. In addition, LAB

col our neasurenments were conducted. The results of

Qﬂg%ﬁkgnalyses are depicted in Table 6.

The light stabilising properties of the following 4 substances were assessed by
adding 1 g/l of these substances to Heincken® pilsner (the Netherlands):
e Maltol (3-hydroxy-2-methyl-4-pyranone)
¢ Pyrrole-2-carboxaldehyde
e Methyl-pyrrole-carboxaldehyde
e 2-Acetylpyrrole
e 3,5-dihydroxy-2,3-dihydro-6-methyl-pyran-4-one
¢ 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-2-carbaldehyde

The aforementioned substances were 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



Table 6 Exanple 5 The |ight stabilising properties of
the follow ng 4 substances were assessed by adding 1
w@2docnb438hese substances to Hei neken(r) pil snepC/ND®006/050064
Net herl ands): Maltol (3-hydroxy-2-nethyl-4-pyranone)
Pyrrol e- 2- car boxal dehyde 3
Methyl-pyrrole-carboxaldehydé2 2- Acetyl pyrrol e
3, 5-di hydr oxy- 2, 3-di hydr o- 6- nethyl pyran 4- one
5- hydr oxynet hyl -1 - (3-net hyl - butyl) -
D@ppm dirap AAtlas DAsteisdy Bestimy eTe&hmlegﬁéntT.hé it SlgBR e P90 KJ/m’
gp dedtto freshly brewed beer, which was
quen??y bottled in a 300 nL green gl ass bottle
( Hei makesdqednt@xp®rdf, MBINiD nhd?emapibsb otaks | dbté}ﬁm'.ﬁedEBy Smeans of the
Bottlin performed in_such a way

@mth@pdﬁémbeéfgbyalﬂw@@ﬁbah cHephpy BnSs, BuflfeS: @@QrM%a?aam A E. (1997)
| gﬁ%&g@?g?’fﬁ%hmﬂémlﬁ%wrm%emt fnlsﬁlgltefﬁ;’lﬁl%wg" @r&&@dmgs of the

sing conposition in t cat ed anount 3
&sh Gehtraland Sondt AlfiecanBdchion, p[mnltzBe]I28$aﬂm bw!/emé l\éBI)cfemﬁ in the

to S|mJIated sunl i ght A rla
1355 STHBICT KN 6P BFY T wﬂét@q@ﬁiﬁ“ SE Rkl 55 3 Ry Sample. The
Q&&hF%ek% Hdauk §splecHhe concentration of MBT in the

sanpl e s determ ned by neans of the nethod

descri bed by Hughes et al. (Hughes P. S., Burke S. and
(Ii(bg]l% E. (1997) "Aspects of the Iight struck

R, acter of beer". Institute of Brew ng, Proceedings

Namde 60N Central and South Africa Secti onMBP-inhibition™ (%)

ot28)—The tevefs of VBT found T the [[est sapnpies)

erle%b’#ﬂbﬁl’déﬂy é‘ tie VBT Tever s foumnd 1 m e :
%{Hylt'yrréllét'calrw de Fg € depicted T Tabte |7 rabgg (5.2)

1o nld)lé.)al CITTL ICbe I C[Jl Cbelll measul | llg I'T Ol gs 4. 4)

WF gth&ll yga’ﬁ4 ngac rest l. strow 15171[
5 ydrox}’me%hyjcl (3' ﬁlfet'hy -bllltl}}l)-lf-fpoa"l'é'f-“" cont al’Tn ) ;'8'?5 3;
carbaldehyde

™" Values in parentheses represent measuring error of duplicate measurements (in %)

These results show that the MBT concentration in the samples containing one of
the added substances was significantly lower than the MBT concentration found in the

control sample.
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t he added substances was significantly | ower than the
MBT concentration found in the control sanple.d ains

wa2006v1epsposi tion containing (A) at |east 10 nBCT/NL2006/050064

preferably at |east 50 ng of substituted pyrrol es per
kg of dry matter, said substi%yted pyrrol es being
represented by the follow ng Tornmula: wherein Rl
represents an optionally oxygenated hydrocar byl
conprising 1-6 carbon atons; R represents hydrogen or
&haiopt i onal | y oxygenat ed hydrocarbyl conprising 1-6
carbon atons; and R3 represents hydrogen or a |inear
or branched Cl1-C5 al kyl residue; and (B) at |east 100
ny, W efmsabloy dhtalmast 500 ng per kg of dry matter of
a pyranone sel ected fromthe group consistin

mal t

of) avleast d0rigal pefaably gt ipal ok e 6f substituted gyr?gles per kg of dry
met hyl - r At 4 ' ' WYY o )
e T S R b
content of 0.1 ViR % exhibits: i. an absorption at 280
nm ( A280) t hat ekceeds 0. 01, preferably exceeds 0.05;
and ii. an absorption rati o A280/ 560 of at |east 100,
pref erably 00. 2 . The conposition
according to wherein Rl represents an
oxygenat ed hydrocarbyl conprising 1-6, preferably 1-4

b t . 3. Th Lt di t | ai .
wher e n MATPRgY asBrire s proytan Y s EREITg Bl sing 1
conposi t¢RPorR SN G T&prédepisMhPdrodber & mnRbptionally oxygenated
represents -(CO CH 5. The con203|t|on according to
cl ai m 3, hydiegaghyl cRmpFigipe ds pergon atqmss andrRe repspssatsi hydergen or a
accordi ng_t ng (of ~t di ng cl ai ns, wherein
R2 repreg%ﬁ’gﬁﬁ%ﬁﬁggéﬁ,c%¥ggﬁé$§%? or an oxygenat ed
hydr ocar byl conprising 1-2 carbon atons

(B) at least 100 mg, preferably at least 500 mg per kg of dry matter of a pyranone
selected from the group consisting of maltol, 2,3-dihydro-3,5-dihydroxy-6-
methyl-4H-pyran-4-one and combinations thereof;
which composition, when dissolved in water at a dry solids content of 0.1 wt.%,
exhibits:
i. an absorption at 280 nm (Axg) that exceeds 0.01, preferably exceeds 0.05;
and

ii. an absorption ratio Assosseo of at least 100, preferably of at least 200.

2. The composition according to claim 1, wherein R' represents an oxygenated

hydrocarbyl comprising 1-6, preferably 1-4 carbon atoms.

3. The composition according to claim 2, wherein R represents —(CO)CH; or —
CHO.
4. The composition according to claim 3, wherein R! represents -(CO)CHj.

5. The composition according to claim 3, wherein R! represents -CHO.



7. The conposition according to claim®6, wherein R2
represents hydrogen, nethyl or -CH 20H. 8. The

W@ o0npa6438T on according to claim?7, wherein R reQI/assntss50064
hydrogen. 9. The conposition according to claim?7,
wherein R2 represents -CH OH 510 The conposition
according to any one of the h% ecedi ng clains, wherein
R3 represents hydrogen, nethyl or CH2CH2CH(CH8)CH8
11. The conposition according to claim 10, wherein R3
bepr egéntogmwdltl@gemcorﬂmg tPhanyc enpoSitks precadinaradpimg, péerein R’
claim ere £s
SRRt RO G B 7GR ot Mbrising 1-2 carbon
Lhepiesent s - C}QC}QC}KC}B)C}B 14. The conposition
according to any one of the preceding clains,
containing at |least 1,0000 ng, preferably at |east

000 y. 3

iH— pyrr[g cgfnggslﬁorg h&égd’lﬁ & d(fslfllﬁ%ngi ?fel?[%iﬁ 1 f@?ﬁgé’ﬂts hydrogen, methyl
©OrPHISOHI. on accordlng to any one of the preceding
clains, containing at |east 100 ngy, preferably at
| east 500 nmg of maltol per kg of dry matter.. 16. The
QOMPOSink G P@ﬁﬁ@ﬁ Qdc@g:llﬁé)toafﬂé’mp?" QviRkeih IR€ r&fr@é‘eﬁ@'lﬁigro en.

clainms, containing at l'east 1 ng, preferably at Ieast
3 ny of

2 2’:/1? gﬁ’\tyg% 1?}5:3?‘5‘319% p%ﬁl’g\}“ﬁ%x}/%e{elﬁ 2 pe\f}ﬁ%sen $ —CH,OH.

conposition according to any one of the precedi ng
cl aims, wherein the conposition contains at |east 0.1%
dﬂ r eéﬁhlél TgPOSiian sacBYTding ihemopneloy thepresedinggelaimge wherein R’

h d
GPFIL B AL PSR DR BELkac, 1 )

conpletely wat er soluble. 19. The conposition

according to any one qf the precdﬂ{ng ckai ns, wherein
tlhe cOMBEEMPPHHOR BsrOEl G tq dail 1§ avhesin & reRyesRals Jhrogen
dry matter, of components having a nolecular weight in
excess of 30 kDa, particularly in excess of 5 kDa. 20.
The cdmp@snmbmﬂomaumnﬂngg)ﬂmnahyvdwenmﬂ>thnapnbcmﬁhﬁg
claims, wherein the solids content of the conposition
is at Ieast 10 wt. % preferably at |least 20 w.% nost

13.  The composition according to claim 10, wherein R’ represents -
CH,CH,CH(CH3)CH;.
14.  The composition according to any one of the preceding claims, containing at

least 1,0000 mg, preferably at least 5,000 mg of 2,3-dihydro-3,5-dihydroxy-6-methyl-
4H-pyran-4-one per kg of dry matter.

15.  The composition according to any one of the preceding claims, containing at

least 100 mg, preferably at least 500 mg of maltol per kg of dry matter..

16.  The composition according to any one of the preceding claims, containing at
least 1 ug, preferably at least 3 pg of 5-hydroxymethyl-1-(3-methyl-butyl)-1/-pyrrole-
2-carbaldehyde per kg of dry matter.
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preferably at least 30 wt.% 21. The conposition
according to any one of the preceding clains, wherein

W@ a00d/1epsposi tion contains at | east 30% pref epebNy2@6/050064

| east 50% cereal derived matter by weight of dry

matter. 22. Use of a conposi;&gn according to any one

of the preceding clains as anadditive to prevent or

reduce |ight induced flavour changes in beverages or
foodstuffs. 23. Use according to claim 22, wherein the
ddnpodihe icompositipntacertdingdtoi #tyoomehel By picagsing elaims, wherein the

SPAPE o/ B AR PEIARE et PO flager,

the basis of the anmount of dry matter introduced. 24.

A nmet hod of manufacturing a beverage or a foodstuff i

tRat T8 resmepiar aceerdinghic HoRe AT theapsaedinh sHgag, wherein the
' | Sl ' ' into said beverage

3B BoTRUT R SAREY SIAAAD AN MO 2y one. of

clainms 1-21. 25. The nethod according to claim?24,

wherein the conpositiqn is introduced into.the, . .

ddver 468 GMAOTEBASFIAg RriinBEne! G BRtwinn Climy wherein the

2o ofﬁ?iorp&‘ﬁ{tﬁﬁ@l%lsé’ iHah Q@t%’eﬁ}nwgig‘ﬁgoﬁ&? Bat¥¥r; 3 components having a
cal cu d n

ated on the basi's of the anou of dry matter
inmt] equdbur ceniight 26 ex s hef ) dm portichlodpsn afdess plat ks,
resistant to light induced flavour changes, wherein
t he beverage or foodstuff is obtained by a nethod

aQCcor dihg%ointhoshidh Mcddrdly ®Pany2dne Hf MigPpoadiag Rid@s, wherein the
beverage exhi biting an EBC col our value of less than
2slidsroatest abihy compogisign ishairlcass 10 gditpritsicrplast eashdp ve”o, most

| east . 0. of o, substituted pyrroles as defined in
é?%?ﬁ?%”%%%gé%)WL%ﬁt 300 ng/ 1 mal tol and/or

2, 3-di hydro- 3, 5-di hydroxy-6- nethy |-4H pyr an-4-one .

28. The hop conlainin%,beverage according to claim?27, . )

Gdnpr e rRgmnosiigRScCading 9, afyr ¥ice i Pregedingaglpingg wherein said
i RGN i, 24NEAY 5BEY 8528 erived matter b

ggé%?%F%QQ%%Q% 5€2$§5§§¥’%§#&%2 riging at %easfxgg ARy

night ofdef enadbl y at | east 60 ng/ 1 of

2, 3-di hydr o- 3, 5- di hydr oxy- 6- net hyl - 4H pyr an- 4- one.

22.  Use of a composition according to any one of the preceding claims as an

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

23.  Use according to claim 22, 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 0.5 wt.%, calculated on the basis of the amount of dry matter introduced.

24. 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 composition according to any one of claims 1-21.

25.  The method according to claim 24, wherein the composition is introduced into

the beverage or foodstuff in an amount of between 0.01 and 5 wt.%, preferably of
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30. The hop contai ning beverage according to any one
of clains 27-29, conprising at |least 5 ng/1,

w@e@bcaoabt y at | east 10 ng/ 1 of PCT/NL2006/050064

5- hydr oxynet hyl -1 - (3-net hyl -butyl)-I -

pyrrol e-2-car bal dehyde. 31. Jprocess of preparing a
conposition that can suitably be used to prevent or

reduce |ight induced flavour changes in beverages or
foodstuffs, said process conprising: providing a
beineerar@®02 eadt 3 ont-1ni xeeleplatagdopn athpi bagts ef theaagmupy obydsy matter
%ﬂ%ﬁpc&Pnpounds sel ected fromthe group consisting of

3 0 4¢i ds, pepti des, proteins and conbi nation

thereof; ¢ 10-90 wt.% of carbohydrates, said

car bohydrates including, calculated by weight of the .
PBacty rveries on feodslighggs sisgang o befid tefucad %éVQUé&H%Ti%‘f& wherein
3 tlfég@e"vﬁliagg lore ﬁ)toﬂ%:{uff{ 1% B?)ttaﬁll%d g? %Wetﬁ&f‘édg%l%dilﬁ?to%aiﬁaiélt &35
isomalt6se, maltotriose, gfucose an ruct ose; andc

0-20 wt. % water; wherein at |east 20 wt. % of the dry

conpaonents contained in the reacti i Xt
33 oaN T opBeting Mesefhy SaPHTRen EHCU <P 8L EPGR of fess than 25
g)}éf@ﬂdf)fg Jt0eR thBMPLBhpFiEng 1) leﬁ.’é;[ a@feaét@t? Lig/BBf A®sdiiddrroles as

period (P) at |east 10 Seconds to obtain a reaction
pebadcin clasn 1 swbat BagsHlOve!] inmlwhtaed/onl,3adilly drosti-diydroxy-6-
coqéﬁqﬁ%of 0.1 w.% exhibits an absorption at 560 nm
SR ERYENH-90C and  decol ouri sing sai d reaction
product to increase its absorption ratio A280/560 by
at least 100% 32. Process according to claim3

. . 1,
WRer dihp hoheopaining bevaraggcacroiding et g braomisingtat least 5 me/l,

| east . 50% b i ght y matter of brew ng adjuncts,
ﬂ%FF%@SH%Q%Ft¥§%2@0§8%§§§ wei ght of dry matter of
cereal selected fromthe group of barley, wheat, rice,

rye, mai ze, sorghum and conbi hations thereof. 33. .
ocddis hep coR@Rg boycragsiafeesdnede chpm g8, ROMpRsing at least 40

GO EEBT 8 168 dPmg/l of 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-

one.

30. The hop containing beverage according to any one of claims 27-29, comprising at
least 5 ng/l, preferably at least 10 ng/l of 5-hydroxymethyl-1-(3-methyl-butyl)-1/-
pyrrole-2-carbaldehyde.

31. A process of preparing a composition that can suitably be used to prevent or
reduce light induced flavour changes in beverages or foodstuffs, said process
comprising:
e providing a Maillard reaction mixture containing:
¢ 0.3-35 wt.% of amino compounds selected from the group consisting of
amino acids, peptides, proteins and combination thereof;
¢ 10-90 wt.% of carbohydrates, said carbohydrates including, calculated by
weight of the reaction mixture, 0.5-80 wt.% of one or more reducing sugars
selected from the group consisting of maltose, isomaltose, maltotriose,

glucose and fructose; and
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conmpounds, carbohydrates constitutes at | east 60 wt.%
of the dry matter contained in the Miillard reaction

WOR00ba04387 34. Process according to any one of BCBNDBI06/050064

31-33 wherein 4,000 < Px 15( -70i0 < 2,000,000; P
bei ng expressed in seconds ang, T in 0C. 35. Process
according to any one of clai 31-34, wherein the
reaction product is decolourised to increase its

absorption rati o A280/560 by at |east 300%
¢ 0-20 wt.% water;

wherein at least 20 wt.% of the dry components contained in the reaction
mixture are cereal derived;

e heating said Maillard reaction mixture to a temperature (T) of at least 80 °C during
a period (P) at least 10 seconds to obtain a reaction product that, when dissolved in
water at a dry solids content of 0.1 wt.%, exhibits an absorption at 560 nm of at
least 0.1; and

e decolourising said reaction product to increase its absorption ratio Asgoseo by at

least 100%.

32. Process according to claim 31, wherein the Maillard reaction mixture contains at
least 50% by weight of dry matter of brewing adjuncts, including at least 30% by
weight of dry matter of cereal selected from the group of barley, wheat, rice, rye,

maize, sorghum and combinations thereof.

33. Process according to claim 31 or 32, wherein the combination of amino
compounds, carbohydrates constitutes at least 60 wt.% of the dry matter contained

in the Maillard reaction mixture.

34. Process according to any one of claims 31-33 wherein 4,000 < P x 1507010 <

2,000,000; P being expressed in seconds and T in °C.

35. Process according to any one of claims 31-34, wherein the reaction product is

decolourised to increase its absorption ratio Asgosseo by at least 300%.



