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Beverages and foodstuffs resistant to |light induced

fl avour changes, processes for nmking the sane, and
WEHPHSP2) ons for inparting such resistance BCTRETRGH/0EE75

Fel d of the Invention The present invention relates to

beverages and foodstuffs having hei ghtened resistance

to light induced flavour changes and conpositions that

can be used 10 advantageously as an additive in

beBevepdpes and fooasid s wisissant o gttt \dediiced AavAtthangdsgbocesses for

i nduced f| avo chan The,. sent invention s
par £ cumafag et it RS Feypperdasfor Hunpefiag hgesistanee

foodstuffs that are prone to devel oping an off-flavour

as a result of exposure to light, and especially in .
such beverages or foodstuffs that are not adequately
PrRERALAE Hidld oFtnk Mevedfiba | MeNtal inpact of Iight by

their packaging. 15 The present invention also

i ncl udes processes for the manufacture of such

conpogyd f: arel bagd

proce‘is::]!ée}sn%%ﬁltII1 E @hgé%e N%%rové%§%E§3§$§5§§n$“H@ heightened
f ostitrnes g light uwglccch élawnpdmngersomi sowposiliong that kan be used

I
| Rty 58 RANR 4 el o RO O e o e
i. minéed Davoer abmges) dlhef pxesbnt mﬂneﬁﬂicmyxs parti@ilart yuitble for use in

of f-fl avour reactlosthat are_incited or

o bRl ot fooiSER it e PR, e oBIDe Btk THuat gt of
| Bxgobiire SCHEN anfl espebiallimauth BoverhBes dr F6RIsHBs Mat Whinohadequately
t hese egff flavour generati ng reactl ons, progress is

uBipHe fropy-the defappental impagtiof Heht py theirdackaginge to |i ght

W th PneiBMsde navdALER Y ﬁgﬂd%ro@&%s' £t! B! Maldacture of such
light. Light sensitive flavour changes in beverages
. aﬁ@nﬂ%@gq fipmsa pgmplised derdpipele and prdcessed fog| makiiyg the improved

t hat ﬁ%&%ﬁ%ﬁtﬁﬁﬁg@% 2%%&@% Sﬁg‘ﬁ‘@?‘?@%@ﬂﬁk e@v{:@i& rial

pronote off-flavour generating reactions. However, for
a variety of reasons it is sonetines desirable to

enpl oy a packaging material that does not exhibit

t Backgrowtd ofahé Rivéitign qual ity. I n those cases, the
conposi tion of the beverage or foodstuff will need to
be optim sed to achieve sufficient stability agai nst

| i ghtLight ibicédlof2P@vour 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 terature, 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 fo 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 bé optimised to achieve sufficient stability against light
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WO 2005/ 030920 PCT/ NL2004/ 000675 2 induced fl avour
changes. Where this cannot be achieved with the usual
constituents of such beverages or foodstuffs, special
wioi2gésro3mb@bi | | si ng additives may be used. | tpdBNIcOWB067S
in the art to enploy a large variety of additives for
the stabilisation of beverageg and food products

a t f-flavour, formtion. of

£ R0 o ah S e B ot oot Vi i coppents of

t mh{bewmb ot fob&sgﬁifs , bppebiablight @tﬁlfﬂfaéﬂig%ﬂﬁiﬂveﬂﬁﬁ? B@?deﬁg

reac scav ng of. one or nore o

react %2{1310%&1? the %&9 empﬁyg ‘i’rg“blYaé‘FB’sOf afiitigercfor the tabilisation of

aﬁeheﬁgamdffmﬂaprbmg ReRRPBEOANENREA off V&‘?Q’&Iﬁaﬁgn Many of these
av%%{sn aus g .reaction pr oduct s

G 41 qotigenesbiowy Yhedy Oﬁmh’qartmmheblt off-flavour
d
ot Lo s a0 5
ninach teg. a@i@rb@fldmyeg\bgm bega mmpasadrtgatraam@g@ths ofiaffavour
d h
%ﬁ‘?% one. T o sabcr b A By oot tlh B Ehty pelRSmoe

dAOR Y éhqswscttom@mdwem lﬂsscﬂawupacmveqfrodmtsd l'i ght

nd mlsfll .2 gnent  of said
Ial ght . ah'o@mm m%&%ﬁ descr |Q§‘Y14§8 : m‘liﬂ??‘ﬁ% @ngﬁegatggreacnms
bﬁ@)mb@fe, $pisidisagmssiblane ipiveyt theseQbictiofd Bomi dbeiring by

I 0 cont ai. 15 upsaturated |ipids
ot OB BERN thas RN I SRUSIRE, ipasto s ghe and
tmﬁwﬂtﬂﬂm@ﬂ&awolltet qdmpoiﬂ?imf sl llitghtt ES §9@045@fde§c‘i’ﬁf 5{19 ndethod
oduct. an_ul travi ol et absarbi ective
2B e prA35nBh RF e B S Pt ol 3 i 04 prodect Rewning

tuneataraligl tipids and fapy mmmy@@p&%m&mﬁ@fd&u%d’acﬁo RO Yolet
ci.neol e, to pr event or

h.as 1,
: %‘%ﬁ Ceprisg 91%?%% OF alding fo sid ford prodweian jukiravd(et rasbdrbing

bfeeive @@duntlof tricaichimPpitdifatesed therein that the
addlblo of 1,8-epoxy conpounds to malt beverages
pr evENt 4382 fieaches the nd@tiomef erganiey u@mmdndsmmtamhgn Sapoxy

el | Qlcﬁﬁﬁﬁgﬁ) ?Afe Vet B)L éﬁgmﬁgz[nﬂg r}eéuge %’éﬁq Sfruck flavour in

(|so pent en chai n) om the~rs
oralt beperagesc tsshypmhpsmdfthea@mﬂxat the widitich olhe-repd:z@ezo&@aﬁids to

t
?i%‘*?%’?‘ﬁ%‘i‘%ﬁ‘% | P o B dipenst b o ebroventing
cleaxage o6 a elq.ﬁscmpﬁagmmt) t(tp@pﬂiﬁ@yh&)atugrﬂéiﬁ rth? ﬁhs@rﬁéﬁéd@l"mde
a reacting w
?fé%gg‘telﬁ 8‘n*’39l{ng ‘%&%Ee engsrww? % thepasertpach withahe sulfhydryl group:

if 7)) 0
A AT AR et R

%ngmt fopaatipnof o thylibtenyl asarctabmn bip asceting
b}@tﬁrth@ ﬁ@%ﬁ@ﬁylf Rhgotdn? Rk oy SproQcie’ B 388 Rexhoyl side chain from
fragmenting or by blocking the sulfhiydryl group from reacting with the 1so-penteny1 |
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 manufaciurers of

beverages and foodstuffs generally do not like to use such -chemical or artificial
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formati on have to be | abelled as chemcal entities on
t he product package. Wth a view to consuner

wacosspsenee nmanufacturers of beverages and p@oaShHasiobds7s
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generally do not |like to use such chem cal or

artificial 29 March 2007 WD 2085/ 030920

PCTnﬁ(éd.LzogM 000675 3 addi g ves but, instead, prefer to

e ’E}V"é B fstrad peefer fo cERIOYRIFRIVe batanilisgnore gpredliemin gredient
| afBbls (dofistmse s fy g boss ' :

o DHE (coaant Rl RN bl iibﬁ?‘.ﬁh%ﬁaég‘gm%fr%ﬁ%gg%'

I nvention The inventors have di scovered that

conpositions containing a substantial anmount of

N- het erocycl i c substances can be used advant ageously
asSwamary okthe Ipveptioner ages and foodstuffs to protect

t hese against |ight induced flavour changes. Although

the 10 inventors do not wish to be bound by theory, it

i s belThevenentorchavédisestvered that bompositiohs éatiete 8Estantial amount

Capag J ' ultraviolet |ight w thout being

dec on%%glggy@?t% g&;&hn S haed a%‘faflt-ag?@gléhi‘ﬁ aé;‘éfﬁ@tgéﬂ baygrages and
e L AN Bl b lanameer oy (e ShARe QBmiEeY, Afongh the
senﬁgti" A edg s (gs - ﬁ?‘ég’eago ar’@’s thepryp it Iwueﬁ%@@&l%"hﬂel‘ocycﬁc

exsobdtaices e oﬁbdlﬂﬁablfgibsblbﬁl%i UM BRI Bt $ith6 ¥ eidddechiifosed into
5 of N-heterocyclic substanhces

advgnt aﬁeo%r%perti es .
ar BURHATP Y HAAYOW; EePafng substanges. Thugy Naltstaseaychigsubstances may be
proegeio inBibit decdmpositidR o rdcfort Biaﬁg]%t RERGiR rsﬁﬁs%ﬁ'&;%sv?s a result of
properties are partially derived fromother 1ntrinsic
qdfg\p THAY g%‘%@s@ﬂ@aﬁk%aWé@?mmﬂﬁ@béh®&y@ﬂwmtageous properties
S P B 1 i ; i ' ' : .

: &%rclhbﬁibst%ﬁc%s %H&gﬁ#‘ %ﬁ.gﬁéﬁ(te@ ft el {Fy ! ESOBR}]P%%OB%'IJGS,

protecting light induce vour changes af

™=,

- g dir 5 \paesitle ghap Ereer pipisefivepropmrtivs lage paliallyRtbriRéd B (Rher 2@rinsic
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( BhatR€bLinBseRibstanf¥d | Ndependently represent hydrogen;
a hydroxyhydrocarbyl residue; an ester of a

Rydr oRyejeteayclin sybstancasi glmareopalgmﬂtaﬁ)h %Efe?fveain plf'otecting light
resij.aque: . n a .eas on 0 -
SR AN S B o DERES Ferivalife abbomtnidn fadtida Or

ether 25 thereof. Mre preferably, at |east one of Rl

- R4 represents a hydroxyhydrocarbyl residue or an
ester thereof Rpqost _Rreferrply it represents a

hydr oxyhydr ocar b @ e. 29 March 2007

Rs N 3
@

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 Ry —Rsis a hydroxyhydrocarbyl residue or an ester or an ether
. thereof. More prefe.rably, at least one of R; — Ry represents a hydroxyhydrocarbyl
residue or an ester thereof, most preferably it represents a hydroxyhydrocarbyl residue.




4 The inventors have al so di scovered that 29 March 2007
N- heterocyclic substances may suitably be obtai ned by
caranel i sation of a sugar feedstock in the presence of

a nitrogen source. Furthernore, they have found that

the dark colour that is gharacteristic of caranelised
feedstock, and which is unwanted in certain

appl i cations, can be renoved w thout adversely

affecting the advant ageous properties associated with
Théényenesehoe afo Hscdvetedr thatyNltictersdillit atlsmcesT iy Yekatdy

ed feedstock as a_ _source of N-_heterocyclic

a ramel i A
be abtafggp g’b’é’ﬁ@&&é@f@éﬁg asheardaeinckde therpieseppreoty wigeaen source.
Furtherfi3F st bR 15 Bift theHafl £l @pt oﬂg@%ﬁgtioﬂ@ﬁé&%é}ged
I ngredient l1sts by a consuner-friendly term e.qg.
feedstotls; sandnwhich 18 amwanted inotartaid applocatiome |carXier entoved orithout
‘ca | jsolate". A first aspect, of the present
adverse] RHrig{oF asflaoohs quRsBARs RoRcE R o e Brepetsey -
heteroc8Rd s@tMbes2dtid ¥ dfNa RAVARARES RETROLS ubditee W RD
conposition: i. contains at |east 0.5% preferably at
 heterocydigs substapges piferaethgadvarttagy yhatrethe resenf coppositiomenay be

' ri j rding to far a (1): :x:.Nwherein Rl
refered LN THUAEE pAGRRIY Pl TR oo tbndy e B
“caramdly,dicapayiay colowd) ytanict 6 e ortitaREicBisoRiea :
hydr oxyhydr ocar byl residue; or an ether of a
dr oxyhydrocar byl resjdue; and at | east one of R -
Aplrst asp tﬁﬁﬁ&@d&%&)‘o‘%@ﬁwwmw@sﬁ earapastiontha spm suitbly
s r D] orption ratio
used as B A i PR e o BT, Wb SO, ' PG 250, A
~ second aspect provides a nethod of manufacturing a
i. epmiadnngeleast Q5% padenably attleatt 1.6%y byivedighttoft dryl magidr, of
induced flavour change sai d. met hod conpri si ng
: ?Bﬂff'%‘%}%a%ff"r?ﬁ"e% %?F%fﬁ%'g‘a%%‘w@? g%e or foodstuff a |ight
stabilising conposition containing at | east 0.5% by
wei ght, preferably at least 1.0% by weight of dry
matter, of pyrazine derivatives as 29 March 2007 4a
defined [&bove aqd whegein the light stabilising

conmpositio ’!' ontains caranelised mterial,
)

exhibits an ion ratio A280/560 of at |east 80,
ast 250. A third aspect provides a
rany u
is resistant to'light

Eg a hop contai ni ng beverage that

nduced fl avour changes, said

met hod conprising introducing into said hop

contai ning beverage a |ight stabilising conposition
L 0 _

W Ri N9 Iﬁt inldgl%?lhel%ys r/gpk%gsent 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 Asgyse of at least 80, preferably of at least 250,

A second aspect provides 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 dfy matter, of pyrazine derivatives as




wei ght, preferably at |east 1.0% by weight of drg March2007

matter, of N-heterocyclic substances and wherein the
light stabilising conposition, if it contains

caranel i sed material, e4hibits an absorption ratio
A280/ 560 of at |east 80, preferably of at |east 250. A
fourth aspect provi des the use of a conposition

nt %D ht f bly at
aefinedf G g (et e laBisae RRRoRBPh, Bt SOt sayelised
- material URB{HRE GF SbsoRsticATaid QF | gi\ét%f bR %6 Qt%ﬁab 01f £ 2@11%{ 34d. s

t'o prevent or reduce I nduced flavo anges in
sai d beverages or foodstuffs, wherein salg_
A dlgrhespeetinseridesta inpthed of mangfacwana adlop senfaimingbdvatage that

. . ' b'- [ n.ratio 60 of .at. st. 80

s resis B 0P TRV Spb s by Ao Wi nyBRing e

said hop b@lﬂ&mﬁlgf ‘tﬁ:IVel’faEGa Nghtst@shahe c@bpaittRatitih®ht IR0 . 398y
he used as an additive to |¥Prove t he

Welghté%flaftﬁrq%bt 3 least hdve bygea slroffdsp anatian, fof N-hejeronxalic| sugstances
and wHePtQH GRe Iféhf\é%ﬁhsﬁ%a'agﬁgosﬁ@ﬂ difPg 9 %gﬁ@eg%{{f@%@deﬁ%%ﬁal

steps of provi cardnel i se
exhibittlecabisomptios ratg ARé9 tﬁm deiso®Yk pecferablytod at Ragt@d0e its
A280/ 560 by at Ieast 100% A sixth aspect provides a

a r fo @%ff that is resistant .to light _.
A R EBed st 6 & GRRRRSTtion, A0S Ah ESH0-5% by
weight, fp@@f@ﬁblj/f 4t 1648t plota 'b@%lgﬁ oF di@ hhadr, 3g Ndﬁ%ctérﬂ@ﬁhc%gﬁé@nce@

sevent h aspect provides a hop contai ning beverage that
as an afditive dp dewgregeascor| fogistuffs ﬁdpmy@mf drareduce hglan@ésqedsﬁa\d)ur

conee G SR RARISBEIT NS08, L B

caramelZded IMQ{E@ feﬁ{hibyts Qfl ab&ﬁ'ﬁtl&hfhﬁo ]@go/ssom @éa@t S(h QI&%BWZF at
of the pyrazine derivatives, expressed in ng/kg,

least 258y ceeds 5 x EBC col our val ue. Cormmercially avail abI e

| Acﬁﬁl?ﬁgi e%ﬂ&@%de%‘ Qg)?o&?rﬂ)r% oguGSdde G &%'osﬁﬁoﬁl AR

ce O ogen source are co
suitablychealumd s ias edditivet tbemqﬁsva thef sthiititys of BOveiates fbﬂﬂ@&stuff;b

. | l.ed extincti nratlo (the absorption ratio
agamStﬁgBt ‘g{% hﬁ}‘ﬁ “i‘@e&éﬁ’@rﬂﬁ’%ﬁic%m% WétSWBHOf descri bed
? ggg%me%&%édst&ﬁtl on/ Absor bance rati o"
ypi ca these caranmel exhibit an absorpti on ratio

" M%&@ld feedstdadkan at dDinchasoiltoNsgsabdy arleat 160%.
caranel i sed feedstock may renove col oured conponents

th b a d 560 j .at .th g
A, R Pt Blesyy RS R o7 SFPsHAl B et pdto JET iyPel
flavour thanleBe wWieh@ih @lcOaietaob or foodstuff is obtained by a method as defined

above.

- A seventh aspect provides a hdp containing beverage that is resistant to light
induced flavour changes, said beverage containing pyrazine derivatives as defined
above and éxhibiting an EBC colour value of less than 25, preferably of less than 15,
wherein the content of the pyrazine derivatives, expressed in mg/kg, exceeds 5 x EBC
~ colour value.

Commercially available caramels that have been produced by caramelisation in

the presence of a nitrogen source are commonly characterised on the basis of the so
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subst ances. Thus, decol ourisation of caranelised
feedst ock may produce a material wth a significantly
hi gher absorption ratio A280/560 than ordi nary
caranmel s that have beempproduced by caranelisation in
the presence of a nitrogen source (notably ammonia
caranel and sul phite anmmonia caranel). Detailed
Description of the Invention Accordingly, one aspect

called eqfindtiom rpti® @GR hbIORMRIM rbON Ab)/s&P WERh NS HeténiibedbyrticiAethed
manuf act uring a hop containing beverage that is

desc“b?de§F]§WaHtldftro ¢1|a§%ﬁcqt1ﬁaflf6@arbﬂn%w giio”. diyaicgly, thesg garamel
t bS [
exibit fF R RSO Rb A BE IS HEhNB0! DI br K s bbiised
feedstodik ﬁ% rgmidfeanidnred atmponasts tHat @Bsorbretr momides 6 mh lwhilst at the
Jeast. .3.0% ight of dry matter, of N-heterocycljc
same fl@ﬁﬂ%@%@ﬁ Qﬁ&%@?@? ﬁ;‘%fﬁ%gfll%“ﬁﬁ@tm‘é‘#% 19 i Ngleterocychc
substanSRTAAES, { deRBloutibation GOBkANDSCA RbARk &Q{ﬂt rGdTRE Y nﬁfenal
caramel’ised naterial, exhibits an absorption ratio
with a fgaificasly bighen aliserption88tio pr.afser thish prdiparyt cataaeds s have
re 29 Mar.ch 2007 WO 2005/ 030920 PCT/ 4/ 000675
been profilcl By Sirigfiatiof 83 fie PEBSAS o1 TiAMCONP ARORRN Ampphia
carameld@t 6lpBlé ¥midoRla0Mearhd)e |1 ght stability of the
beverage or foodstuff. The term "wavel ength" as used
in here, refers to a wavel ength of |ight, unless
i ndi cated ot herwi se. Whenever reference is made in
here to "absorption”, unless 5 indicated otherw se,
Detailed Diescripgticar 6f the Iaas@ioat i on of light. It was found that
N- het erocycl i ¢ substances of which the ring(s)
' contains at |least two nitrogen atons exhibit
Accordif ! |
coordifgh CFE BRI bl Sliloh & MhoBEOFRAR B method of
manufa¢tinige aclmpt aomtaingng hoveniger thgeis atstzmmt tarlight gaduded ey
eferred. Preferably, the N-hete clic su st ances
changes sEdSHPGOR I HFo Be1gg duig %@Fﬁ@%ﬁgao‘w t stabilising
composﬁﬁbh%hﬁﬁﬁnﬁ@dééﬁb@%‘ Stefelibly #43dsDED%, Hte g%f@ﬂaﬂﬁl At Y%t
her eof present | nvention enconpass
3.0% by rweigd udt dryrmittero of é{fbeta@egclwr su’ostaumsufaﬁé vdferéintthe light
ntneti

} d | |
subitis Y S et ik oplefare BEAGRHoiRou ol PR Shpeithe

exhlbltstaﬁramcrptaéwaﬁb Asboeo TR ch &t SONFhefeditRy bhatlest 850, Here a
pyrazine derivative is obtained froma natura

source, i.e. it is not obtained by reaction of
(petro)chemcals. 15 The N heterocyclic substances
according to the present invention preferably exhibit
a water solubility of at |east 10 ng/ kg, nore
preferably of at |east 100 ny/ kg.




The nol ecul ar wei ght of said substances typical | y*5J4gh2007
not exceed 500, preferably it does not exceed 400,
nore preferably it does not exceed 350. In a

wpauvdsiogask@r | y preferred enbodi ment of the i npeamh@Roblass
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N-heterocyclic 20 substances enpl oyed are pyrazine
derivatives according to formulgga (1): RA NR R3 2

(1) wherein RL - R4 independently represent hydrogen;

a sigyificast phapuntosenbyl amawt sificientrio detectaldy anprove the light stability

residue; or an ether of a
hégélg%‘%ya e(‘)’ggoroquﬁr esidue; and at |east one of Rl -
R4 | sTh?e teyl r“waydeigngtlﬁ’(mnisgd mrﬁé,cte@rsdn aawaehingth afrlighty nnless

rintratss Bt e, WhFE HRhRo I byfe 1 JBf 0 Gpoigber, Tuss

e sridivatet lpeiepoibe, tHiPsferpoabsittivnyf | ﬂlghtr epresents a

hydr rogay byl, resi h, 20 ) )

0, T 00 S e ket a0y B b e mf B fhe b portging ffdeest
l W@ﬁﬂl‘ogéh @b teabit gsmmgf 2okl Ulght g:alﬁh Brop&esd Ar@mnatic N-
foodstuff that is resjistant to |1 uced fl avour

c Relrigerclic s sbgtapessn Garicwagsy | Bessg co %ﬂﬂngqu EUPE5R o alemtsy are

beMaEARS ProfdR8! %féfaﬁalg%ﬂe'l‘@h&teﬁ%ﬁﬂc|sh§étdiﬁesce99°§él§dtéd £6in the
5% by weight, preferab

contal ni'n at | east
| &P cqnsw%@g B PxRedings DySmidings, pigidezines, afd @ylbmlw thereof. The
|d ?fehéﬁ@‘iﬂv% é’écfna&ﬁzgfngésg& th® ﬂu%ﬁadoﬁ lﬁﬂ:)beQ %éé’fkﬁ rEd Rl SE both

t stal I sing conmposition, 1f It
camﬂmo i (enidiciabt and apturabMrhéserosycin wb@mcps,u tba lnmru leping most

Aﬁl%%l‘l%g QHQ'E: ﬂ?et teJn? alf‘a‘furﬁg is usPd ?of iﬁ&l%ﬁg l%cﬁt e(la/? Ydz o%ed%Evae I8

e present 1 nvention enconpasses a

‘tmwmmmﬂmhanﬂmﬂemmﬁnnhhymﬁﬂﬂmmﬂbmﬁmmmpﬁ@@mmdmmmﬂs

10 m DN e YRGB POy Pt IR gty

- asxhikil & water eslakilityl csfi at Yeafd U0 @ng/kyg) aidre prafirsblpbf sideadt 100 mg/ke.

20

. 25

sypbstapces. In . a particul arl referred embodipent,. at, .
A moleggins ot o i b¥teres aRhly ods it SFagt SOL Srably it
OHoe RoBskbedd 400, :ﬁ&egidf&myﬂaa@qfot eddded350€ the pyrazine
deri vatlve cont ai ns tm@@é r.oxyhydr ocar byl residues,

it i sipf dreiquedy prafered, ewbodimenty e@ghewwamm thet Nehefsgoyelic
OkubEfahcds BRBlolbPitE pyrdhind deﬁwgi‘%g Abitiin ftﬁ fodigadpesent

pyrazi ne derlvatlves are a
hydr oxyhydr ocar byl residue or an ester or an ether

t her eof
Ry N Ry
Ry N 2
@

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
thercof. More preferably, at least one of Ry — Ry represents a hydroxyhydrocarbyl

residue or an ester thereof, most preferably it represents a hydroxyhydrocarbyl residue.




The term "hydroxyhydrocarbyl" as used herein ref et%Mpigh 2007
hydroxyl substituted hydrocarbyls. The term
"hydrocarbyl" refers to branched and |i near

Wb}@d&sm?@mbon chains, optionally containing AENIQH04ES
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unsat ur at ed car bon- carbon bonds, i.e. 20 carbon-carbon
doubl e bonds and carbon-car bon Sriple bonds, said
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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.




preferably at least 1.0% of a fructosazine sel ec_t%goMar“hmOF"
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1,2,3,4-tetracl),  2,6-fructosazine (1-[6-(1,2,3,4-tetrahydroxybutyl)-pyrazin-2-y1}-
butane-1,2,3,4-teiracl) and combinations thereof, by weight of dry matter. In an
especially preferred embodiment, the fructosazine is selected from the group consisting
of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine and combinations fhereof, Most
preferably, the fructosazine is selected from the group consisting of 1-[6-(2,3,4-
trihydroxybutyl)-pyrazin-2-yl]-butane-1,2,3,4-tetraol, 1-[5-(2,3,4-trihydroxybutyl)-
pyrazin-2-yl}-butane-1,2,3,4-tefraol and combinations thereof. The latter

deoxyfructosazines are represented by the following formulae:
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at 280 nm i.e. A280, is a good neasure for this
particular quality. Typically, the present conposition
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exceeds 0.05, nore preferably exceeds 0.1 and nost
preferably exceeds 0.3. The A2g§ is determ ned
relative to %olids as described herein 15 bel ow under
"Col our intensity", except that the absorbance is
measured at 280 nm instead of 610 nm . 29 March 2007
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‘Typically, the present |ight stabilising conmposition

i s i ntAmcidiporaht icharactéristic 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. Agsp, is a good
measure for this particular quality. Typically, the present composition exhibits an Azsy
that exceeds 0.01, preferably exceeds 0.05, more preferably exceeds 0.1 and most
preferably exceeds 0.3. The Ajgg is determinéd relative to Ysolids as described herein
below under “Colour intensity”, except that the absorbance is measured at 280 nm -

instead of 610 mn.' .
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again calculated on the basis of the amount of dry matter introduced.

The present composition is particularly suitable for preventing light induced

flavour chénges in beverages and foodstuffs that contain significant quantities:of

30 . 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)

- tiboflavin, more preferably at least 50 ug/kg riboflavin and most preferably at least 100
pg/ke riboflavin. .




bl ue glass. Mst preferably, it is used as an ad i’ igrgh 2007
in beverages bottled in green or clear glass. 20 The
present invention enconpasses the use of the |ight

wolt28dsjobdozo Ng conposition in a w de vari ety mfr/NL2004/000675

10

15

20

25

30

bever ages, including beer, soft drinks, |iquor,
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present light stabilising composition is particularly advantageously employed to

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

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

L beverages. To be more precise, exposure to light is known to cause the development of
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sul phur-cont ai ni ng substances that cause sunstruck
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initiator in a beverage and is present in beer in
significant quantities. R boflaiin in beer enmanates
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of .the present light stabilising" conposition i
Pt Heeflaye restnh n (the {baeri BRY alsp gt radnepdclex tiehtingothe beer with

chb®es day @d @,QG’?,ZOS){ or by co-fermenting with a combination of yeast and
Leuconostoc mesenteroides (US 6,514,542). It 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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sui table nmethod for determ ning the reduction in MBT
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nalntalnlng Iits Wa sorptlon Ch racteristics,
t erenme sadvemits upleasthess/campnlyinsest qgtdxssolve a]uarmcaIsTﬂ‘bus the present

invention does not encompass solutions of pyrazine derivates in such non-food grade

organic solvents.

In order to faci]itatg 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-
deoxyfiuctosazine, 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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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® YM3O0 filter. Millipore® YM10 and YMI filters
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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
30 particularly preferred embodiment the entire present composition is derived from

” 113

caramel colo

R 14

- caramel, so that it can be labelled as “carame ‘caramel isolate”,

“caramel extract” or the like.
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present conposition is derived from caranel, so that
it can be | abelled as "caranel”, "caramel colour",
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m@ﬁﬁgira%ﬁal ﬁﬁ% Gr cﬁﬁtﬂﬂés@.grﬂug,% asﬁ'ieférred 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.

29 March 2007
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By R OonBIHIRE Obrs B0 W RO B K (SRR Chinicl
sCbdedVe, and sul phite. Caranel is soluble in water.

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.

29 March 2007
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for use in Foodstuffs and the US Food Chemi cal 25
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formation. This preservation of, mostly UV-light blocking compounds is best expressed

by the 280/560 ratio (Assuseo). 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 Agsysee of less than
20, more speciﬁcally of less than 50. The decolourised caramelised feedstock obtained
from the present process typically has an Aggyseo 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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pref erabl y exceeds, 0,024 on a_dry wei ght basijs.
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Yet another aspect of the invention relates to a hop containing beverage that is

resistant to light induced flavour changes, said hop containing beverage contaiﬁng
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 vahe.




15 Anot her aspect of the invention is concerned v&9WP¥?2007
beverage or foodstuff that is resistant to |ight
i nduced fl avour changes, wherein the beverage or

wbeodsbiskd 1s obtained or obtainable by a ngitvadoricoosrs
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manuf acture that conprises introducing the present
light stabilising conposition jmto said beverage or
foodstuff. In particular, the invention relates to
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the beverage or foodstuff obtainable by the present

met hodthedioit eontaining baveraee am@naﬂowge ipyrenfiery prgfeyablyt contains at
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2, I%ré g&%ﬂosam ne and conbi nati ons thereof. Yet another

aspec “the invention relates to a hop cont ai ni ng
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contaLnln bever.age c fainin
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VaI ue. 29 March 2007 WO 2005/ 030920 PCT/ NL2004/ 000675

20

| dsacxmipined diewin peforeef e r babeSivh ofli the mirgsenth dighto ptabilising
e
ot Jﬂ@%‘f’%@?“? SRR kil B eh@3hinte oBRBpt by poon
f mmagtcbmgroumplemdbatar@tanmrm t2light chéthoayFavetengibadf laae than 500
2, a 5-fructosazi hg, 6- .
£ ol SSRIL 165 BRGNS, e o 2 Bl b Grpppanentty, i a
C Q)rdfaradl am@}aoki&mt, d@q)rmdroﬁ icogainingtbeGeraddVie Bttlein green, clear or
g}eéliagbl tal s at st 0.5 ng/ kg, nore
Bl eé‘da ?af?f%?"@" Seven nore preferably at

Ieast 3 ny/ kg and nost preferably at |east 10 ng/kg
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- PMethialyl v, the hop containing beverage is a fernented
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cereal based beverage. 10 Mirre preferably, the hop
cont ai ni ng beverage is beer, malt |iquor, porter,

shandy, or
Solids content

The solids content of a material is determined by drying a sample upon 2 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:




anot her beverage made from or containing fernment ed March2007
extracts of malt. Even nore preferably, the beverage
is beer, nost preferably |lager beer. In a particularly

wb8fspsdeesl enbodi ment, the hop containi ng RNAT38RHIRSS
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a yellow or yellow sh colour, i.e. it does not have a

browni sh col our associ ated w thd he use of significant

anmounts of colouring 15 caranel. As explai ned herein

be]jJ ‘ﬁi t hbwbeng) i ia of the present light stabilising
rfg dFl on wTT B %articul arly apparent in |ight

sen3|t|ve pramcts t hat have been packaged in

cowh@'bners that are transparent to light with a

wavel en | ess than 500 nm especially less than

4OUFﬁ|ﬁ|“%€"f‘gght@f@@ d plug carapelang bl ue gl ass.

Copse Fodsand N @ 20 preferred enbodi ment, the

present hop containing beverage is bottled in green,

cl War vsight pf epeampl itiallyeddedcial |y in clear or green

gl ass. Methods 25 Solids content The solids content

of a material is determned by drying a sanple upon a

caColoer Intanimposed of pure quartz sand that passes a

. i e
o s Ml U 00105 ey RUBAIed
dr the dbsarteinéegptian &ct % (\W/x) soB0iof ofj sadids prwptarmd lscaum gnartz ceIl at 610
accur teI h Wi,th 1. 5:2. 0 nat er ccurately
preccthiai B R R R R o
re%%s %)ressure 50 mmHg (6.7 kPa). Record the final

wel ght the sand plus caranmel or decol ourised

c aTramfw ancgayol ofieateripd cquivalat it 350%@8 folidsdmie 2 109 mi velymetric
20 R 0, o2
( I{, %t@)%@ ?/883\%% v% #9 Oy c%gﬁl%\%e 03 the/ %?iuhgé ds cloudy.

wher e’
p| Defemraneaiie |absovimnce ofcthe hlearcsblmm 51wm quam nglhat &iﬂ nm with a

I
oo BTt gplpBlebieBl HitioneB RHbear el Sl ol HGp secnce
c eCilailate thetGaidua l[ntensltjdeﬁ‘thmmdteﬂsl as follows:

As1p X100
% solids

Determine % solids as described under Solids content.

Colour intensity =

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-m! volumetric-
flask with the aid of water, dilute to voluine, mix and centrifuge if solution is cloudy.
 Pipet a 5.0 mL portion of the clear solution into a 100-ml volumeiric flask, dilute to
. volume with water, and mix. Determine the absorbance of the 0.1% (w/v) solution in a
I-cm cell at 560 nm and that of the 1:20 (v/v) diluted solution at 280 nm with 2 suitable

T TV SO NS AP A I, PR DUNDL. JES. | JUIU. S ORPI- U UNIPUYN IR S r A PR I |
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the absorbance of an 0.1% (w v) sol ution of soli 8 Yigeh2007
water in a 1l cmquartz cell at 610 10 ran. If
necessary, pH of the solution is adjusted to between 4

wantshzoolr ocedure Transfer an anount of materinl2004/000675

equi valent to 100 ng solids into a 100 nL volunetric
flask; dilute to volune with water, m x and centrifuge

i f the solution is cloudy Det erm ne the absorbance
oﬁpepimpheﬂf@ater isong m@ﬁpﬁw 3 MEpQchiparetar te providgta bendwidth of 2

st an Jalr di an%ublt Qﬂh%ﬁﬂﬁcﬁﬁpﬁg%@ﬁgﬁ clﬁfa%féh@tibs isy 0 5% or less.)

zed usl ng water as a ref €rence. | cul at

 t Relcdaie dher Absarbenesi Ratiodty firslaniiplzing she eévsoﬁ»mcb g at 280 nm by

sof RiesdTRERR) ey Al MheRpulBhL bl b G BY fio heorbance
Chmsatﬁﬁ(banl onl Absor bance 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 urn divided by the
ag?gr bg}nce of the sane solution at 560 nma. |f
L. pH of the solution is adjusted to between
4EBQd re‘éomﬁﬁn&éﬂom.we (Buropyah eBrefaryd ICumbéntioh, NBdaBiica! 1987),
egﬁlval to 1g%ggg sol i ds |nt8 100 m volunetric
horoRie of hghop mgarieed 2t 3P apeine gl Gy GHFEZ CHYSiie.Azginst
CRABlef As\tHERfdréncs OTHét dbedibiriRe GhlAs Ahasured T ﬁﬁinpﬁecﬁbfaﬂrbmpmcauy
portion of the clear solution into a O-mL volunetric

f ﬂ%rgfﬁd fagtor of 2, teive d plaw Yalue ip eapesf EB(eplpgounits. EBC = Ao X
Det¢ ermi ne the absorbance of the O. 1%(vv/v) solution in

a 30 1-cmcell at 560 nmand that of the 1:20 (v/v)
diluted solution at 280 nmw th a suitable 29 Mrch
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spectrophotoneter is one equi pped with a nonochronat or

- t Bxpnples de a bandwidth of 2 inn or |ess and of such
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quality that the stray-light characteristic is 0.5% or
| ess.) Calculate the Absorbance Ratio by first
NHkdmpd Ii Ng t he absorbance units at 280 nm by 20

(R e TR RAEATE R LA R AR —
EB6m Gatahe! (type D35 ex Devolder S.A.-N.V.) as follows: 20 gram liquid caramel
- (60-80 % dry wt. solid) was dissolved in 200 mL distilled water and utrafiltered using a
Millipore Amicon® series 8000 (model 8400, 400 mL) stirred cell, equipped with a
Miltipore® YMI10 regenerated cellulose ultrafiltration membrane (1 0,000 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 m1 distilled water before usage. After elution of
150 mY 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




EBC reconmended met hod ( Eur opean Brewery Convent jgriarch 2007
Anal ytica, 1987), 10 whereby absorbance of light is
nmeasured at 430 nmin a 1 cmquartz cuvette, agai nst

woabtiensn t he ref erence. The absor bance val ueTaascdned7s
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is multiplied by an enpirically derived factor of 25,

to give a colour value in terngpof BBC col our units.

EBC = A430 x 25. 15 Exanples L Exanple 1 A |ight .
SurBPISblS fy o Wb aHSOIPAN SEEBTRISHE eliihe NehipHaudTRE composition
[ L £ epared 20 from caranmel (type D35 ex
D@é%ﬁ%%ﬁﬁ§g%@@%ﬁv.) as follows: 20 gramliquid caranel
(60-80 %dry w. solid) was dissolved in 200 nL
mﬁﬁé&jﬁgymater and utrafiltered using a MIIlipore
An1confr ‘'series 8000 (nodel 8400, 400 nmL) stirred

cel I* Soptarp pHthnwi® RO HINLCT byspeor with Watdri® Diedpeamay 0@ detector,
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( Supel %](03 LC-18 nmaterial) that had been conditioned

an1i_ H(; 5&%(?1?&%\4)) nﬁ@itéw%m]gtimegvﬂbﬁrrawommmf ifiol Iat ed with ch)go A
Isgille r beroQre. usage . Arter el Utl o,

i df sPolreRy ﬂ»gcemﬁ%ﬁwég?%ﬁt%n% Spilian Tl adieous
anot hegolfbnds WASc 66l (RaY pius mear,%%jxds%att@ gHf ¥ RRE tAse acid
were freeze-dried before usage. 30 Exanple 2 An LC- PDA

anal ys{9%8-49%0)pa¢% smeged e Bieddlddedafy) t he substances t hat
ar e nagg%m tenigerahirs-5oC- - 29 March 2007 WD 2005/ 030920
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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.




A Prevail (r) Carboydrate ES (5m 250 x 4.6 nm) cdi’ufigreh 2007
fromA Itech(r) (cat no: 35101) ™ Isocratic, 40
mnute run-tinme, flowrate 0.5ml/mn 10 N Sol vents:

woadospebeni trile (Sigma-Al drich, cat no: 34Q8%r2004R86675
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(v/v) aqueous solution of formc acid (MI1i-Q plus
water, adjusted to pH 3 with fggmic acid (98-100%,

ACS reagent ex Riedel-de Haen) ” Sanpl e tenperature:

5C~ . Columm tenperature: 25C 15 ~ Degassi ng:

Cont { N re ’ I { st .

W t hhg%&‘ea?%tr? i (%er [ eegﬁed&{cﬁlg% f?%ls%gorféc 82%’ ﬁ(%l}Ql ?ﬂ(lad %nda?‘ﬁ%gllogusw
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s s e ol o doB5Eb000 Shel beigring Mot was
. 436D as Fhe lockm3ss (i Piind 2dEbmn). Tie demedtaluconspeition for both
caranel .. Denaqt e e : o]
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29 March 2007 WD 2005/ 030920 PCT/ NL2004/ 000675 23 In
order to determne.the accurate sses of conponents 1
arfd®e Zé-%e&a%ng@d c&fﬁr@?’ﬂﬂg@y A EBREe PyTIEY-2y |-butane-
LG, eb aqétrEpr ay- TOF- M5 (positive node) using an

am no-based anal ytical colum. A solution of 70 ng/L

I
pol yaMﬂi famd: 305d833anol  Mass calculated: 305.1349

Amass: 1.3 ppm

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 amounis
as well as a bottle with a conirol sample were exposed to simulated sunfight 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 vnder 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 desq:ﬁbed by Hughes et al. (Flughes P. S., Burke S. and Meacham A. E.




used as the | ockmass (the internal calibrant). THgMarch2007
el emental conposition for both 5 conpounds was found
to be C12H21N207 (_ (MtH)'). Data
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| )-pyrazin-2-yl]-butane- 1,2,3,4-tetraol: Mss found:
305. 1353 Mass cal cul ated: 305. 1349 10 Amass: 1.3 ppm
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'sanpl gs gontaining 1.0 g/L of the stabilising

Net herl ands) in dosages of 0.5, 1.0 and 2.0 g/L (dry
wei ght). The conposition was added to freshly brewed
beer, which was subsequently bottled in a 300 nL
green dglass bottle (Heineken(r) export, BSN or Rexam
bottlg 35.5 EB-5 GR). Bottling was performed in suchla
way t hat etoPr apnent of —atngspheri c oxygen in tne peer
and headsp&®0el-was—-npi-m-see—25—Fhebettles—eontati Ng
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s can suitably be determ ned by neans; of

Bur ke |S. arl

2005/ C309200 ~ S
the lijght stryck chargag:t er of1 beer 15I nstitgte of o5

Brewi ng, Proceedin 6t h nt ra nd. Sout h
Afri cagSect i on, g‘fﬁ%"{'ﬁ °ar"’““‘°" ose (9}'- eer)

4 = lhr, m =2 hys, 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/
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 Aagosso 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:




Anal yses of the aforenentioned sanpl es showed t hat® Mgh 2007
MBT concentration in the sanples containing the |ight
stabilising conposition was significantly |ower than

wo 2008@30MBT concentration found in the contr @cTaan@eiosrs
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for bker |sandl.2s that tbhtai ned t@B.9cararfel stharting
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results were obtained: 20 29 March 2007 WO
2%)5/ 0%9920. PCT;I. NL2004/ 000675

280/560 EDSOFPILOR Falio

Original caramel Decolourised caramel
Type caramel Agzsosseo Colour Assossen Colour
| intensity (610) | . intensity (610)
A 40 0122 1941 0.002
B 38 0.083 1043 0.005 -
C ‘ : 27 0.228 568 0.003

5 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,

10  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 Bxample 2)

15 Samples were prepared as follows: An amount of material equivalent to 100 mg
solids was transferred into a 100-m! volumetric flask with the aid of water, followed by
dilution to volume, stirring and cenirifuging 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. | '

20 ~ The absorbance of the samples thus prepared was measured in a 1-cm quartz cell
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25 Colour in EBC (430 nm. AEBC Oiginal 29 March 2007
Decol ouri sed AEBC original decolourised Dose (g/lL)
caranel caramel caranel caramel 0 7.3 6.4 - - 0.5 27.6
woadoshbhede 1.3 1 47.1 8.9 39.8 2.5 2 81.2 BErNLihaMo0675
5.1 Difference between undosed beers due to batch to
batch difference. A280/s60 absgrption ratio Oiginal
caranel Decol ourised caramel Type caranel A280/560
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o 3o Bptiof gyl d a0, i £ 8 dpd o8 Buck QR iy e
exirgy-Hpht Whirhdterirtiors 0CHh ante$s. B: Caranel col or No. 310 ex

S - i PR, P TR 2 BB RO R g e

I'CS
ofdetdienrised) darasdeh bsalviptes ngyerco dptesnihed ras d édlows.bdile | spectra were

Exanpl.e re. co red wit of the.two

ARaR et B RigheTRahRNot bl Be 28030 i sk Sfu). From the rosult

Mulslyb&igﬂ&ﬁﬁEExah@ldJE dndrige v ra?scﬁpmj Bdte if edn bd@alculated dthat the
- absorpti operties of said co Ssiti roun

2 abremeiened deextipe S@j“i%“é&?ﬁf?%@m AT 34l B fpscfion at 280

f Q] RWEis spifRMesbiduriRéd dpdn@l.i al equivalent to 100 ny

solids was transferred into a 100-ml volunetric fl ask

wth the aid of water, followed by dilution to
vol une, stirring and centrifuging if the solution is

cl oudy ubsequentitigcologrised c@ramiel|porti on of the cl ear
solutipnlis pi,petted into a 100-m volunetric fl ask,
di |l ut egd ume with water, and stirred. 20 The
absor bange off the sanpl es thus prepared was neasured
in & lic
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wat er as reference. A suitable spectrophotoneter is

one equi pped with a nonochronmator to provide a

woan@s@ih of 2 urn or [ ess and of such qualpictribé@booss
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the stray-light characteristic is 0.5%or |ess. The

absorption curves for 2, 6-deoxyfuct osazi ne,
2, 5-deoxy&uct osazi ne and 5 decol ouri sed caranel
a%tﬂé@ﬁl/\ere deternined as follows. The spectra were

nor mahyEAEH kKRG B&le IS ERiEsiABR Habbix Qﬂﬂﬂg@s W& it Qxﬁdan fafﬁght

area (figures). From'the results obtained in

anmpl e
2 inperiewer sonlight Asravesudiipf qephgxpasuceaniliplipid amd@tioam@%ﬂu@m guch as

Bl BRI it P mAGERID (85 conaw

s pe diteinginel éeaifiocirdf dight stdqi‘mm congpesitibmaaccerdihgda tlenipyention on

hggt lgalacéeo oﬁl}llav Qv op%?egt %1913]1(400 500 600

xyfru osazi‘ne deoxyfructosazine N O
Z  20ThB80 446D (s a5plesweare peepayed if duglicatkGn 20 HRISPME (solid

200hse M ZR3RAPHAR (fist Bolbid OB 95Rm) headspace vial with PTEE
lined silicone closure (cat. no. 27199 and 27300) ex Supelco®) in a glove box under a
carbon dioxide 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 tht 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
illomination 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
Bxperiments were carried out to determine the light stabilising properties of

fructosazines in beer,

MBT reduction by synthetic 2,5-deoxyfructosazine
2,5-deoxyfinctosazine, 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 (phenoﬁc cap, PTFE/silicone
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flavour changes when it is exposed to light, in
particular sunlight. As a result of such exposure mlk

wbiz2pis@sdexd dati on products such as pentanal mfAgNL2004/006675
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Exanpl e 7 Experinents were carried out Lo .det in

Che 11 ghtThE: SORIPMRE BIBHET (Ped Tof Vvt OHGR o1 Peo epmented
beer . dedblodviktd rcafiutel iR WMottt ESllowed Dy filtration (PVDF 0.45 pM
5- deoxyfr u&isosazi_ne 2, 5-degxyfiuctosazi ne, synthesised
from %{ﬁﬂ% Fneior jg anglyss Jrgtigny pellepisd yegte gitpecied tpgwlvent

Sle:; S&v\Qlllaogailtislfnl—lroﬁﬁFj Vbt N 3h€ drrdeQf- arlIngMyRidihd) a8 fraction
containing 2,6-deoxyfiuctosazine and a 4% fraction containing 2,5-
deoxyfructosazine. The isclated 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%.
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(40 mL (28 x 98 ) with open-top screw cap (pherfoIYigreh2007
cap, PTFE/si hcone 29 March 2007 WD 2005/030920
PCT/ NL2004/ 000675 28 septum, cat. no. 27089-U ex
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formation. It was found that 4ghe addition of the
synthetic 2,5-deoxyfructosazine in an anmount of 0.5
Ofdampli &1 ded a 70% reduction in MBT formation. 5 MBT

reduct i.on i sol at ed, 2,.6- . 2, 5= t ' :
ot Gstigh Eathan5E abietll (sigia ARfich: Bote KORHALA0 biF Sation
f &ichapb)e tras deahp b kel H aformetwith e Ve paueats HEL| sobpgiod and
chromat ography on a \ajers(r)..Delta ..600
SBhonae it wih ARl FRRL R Byitop e Jeurgt,de 10 mL
g 5 o by o o (o300 x 200
um details: Prevai r rate X
ST 0% P2 Filch B o b ColoR cShenEs Mot ges sdded.
€ RO Sictd Pken /W Mg MAiAlletddEThe filtrate was frecze-dried and
gma- Al drich(r), cat no: 3499 25% aqueous

S 8 ] .
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pW%%%ﬁggﬁggm%sﬁgﬁéﬁgﬁhﬁ?Fﬁ?ﬁ%ﬁgbf the fernented
dec ol Theréssiislotainaivre pubcnted e the dollowing mahs! | owed by
filtration (PVDF 0.45 M syringe filters) prior to
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sptvent—20evaporattom (rotary evaporator) and
fieezse i i i . +ef--cant ai ni ng
xyf?quosazine and a 4% fractiaontcantaining
xyfruct osazige. The isolated fractji ons

' ions |of
C()ﬂg&g@’i nants Both |solates were gosed.fo |Hei neken(r)
bgeg at{ 250 ng/L in clear glass 25 viall|s|and
i |1 griti%iated Tor I2 mn. Tt was found that |both
proﬂumts reduced—MBT—Forrmati-ofr—by—abouy 60% MBT
requ%ion by synthetic 2,5 fructosazine.
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2,5-fructosazine ex Sigma-Aldrich was added to

Hei neken(r) beer at a 30 concentration of 0.5 g/L.
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Sanples in clear glass vials were illumnated for 12
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These results illustrate that cation exchange material can be used to (further)

- decolourise caramel, while retaining a large part of the UV absorption capacity.
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decol ourise caranel, while retaining a | arge part of
the UV absorption capacity. 29 3yarch 2007 WO

200Q5( 030920 PCT/ NL2004/ 000675 31 Cdainms 1. A
co Ytion that can suitably be used as an additive
i n beverages and foodstuffs, which conmposition: 5 i.
ontains at | east 0.5% preferably at least 1.0% by

wel ght™ §PmBesitiqpgthat can Fpitably bg 4se@ adean wddifivedn beverages and

aciggusgjﬂgg”ﬁlglg uﬂég#tﬁa(l) R&A NR O R3 NR2 wherein

- . R4 1 ndepen represent hydrogen; a

hydr bx poRjing eialeww 5%,em1ef¢:aé1y drimstsﬂﬂ’fa,diy '?{elght c;_fodry matter, of
hydr ox Eﬁé%ﬁ er of a .
hydroxi/5 y gg‘g{r‘%ﬁ rag%%r%#éto dﬁ;[‘ ‘| east one of Rt -

R4 is a hydroxyhydrocar byl residue or an ester or an
et her thereof; and

Ry N Ry
Ry N Ry

wherein Ry — 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 2 hydroxyhydrocarbyl
residue or an ester or an ether thereof: and

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

2. Composition according to claim 1, wherein the hj(droxyhydxocaxbyl 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'-ﬁ'uctosazine_ and combinations thereof, by weight of dry matter. .




ii. exhibits an absorption ratio A280/560 of at |&adfrch2007
80, preferably of at |east 250. 2. Conposition
according to claim1, wherein the hydroxyhydrocar byl
whesdiste®20 15 conprises 1-10 carbon atons. 3.pCT/NL2004/000675
Conposition according to claiml or 2, wherein the
hydroxyhydrocarbyl residue conpyises at |east two
hydro é groups. 20 4. Conposition according, to any
on@ of Cameositioaceceprdingc foaiany , ongh ef dhe) préveding yolaimis,navherein the
de r byl
: eé‘%“‘c‘?*i““ﬁ <P e RS 0L PRIV UNLIEGRRT DY
precedi ng cl ai ms, wherein the conpositlon cont ai ns at

| east e |y east

fi 3ct o(g% 83%“3’&%@?% to %n# roglr%h ﬁ Bdlﬂ% FRILS, hergn the
52, @@mmy&mmaﬂmmpﬁtﬁyﬁﬁmmbl&t osazine, 2,5

fiuctosazine, 2,6-fructosazine and conbi nati ons

t hereof, by meight of dry matter. 29 March 2007 WO

accordi.ng to_an cl ai ns, wherein

© hER g bR BBk B PAS G (RAmet U PONge baving &
prmblecuiir weight eadsss Of SPkD Pmﬁ@ﬂﬂ@ﬁntdx@é%s apszrabsil ng to

any one of the preceding clains, wherein the

conposition is essentially conpletely water soluble

8. 9. Conppagiokition a@SrdgHoNGhy e P YaePPEcddingt i Qrﬁﬁ& rﬁ& colour
clainmsg, wherein the conp05|t|on contalns €'ss

- 30{enBly Nethg irpmppsitipnyat flrran doest nas swrpred <h2d, Mmf@raigy does not
modyesdloagy. wei ght i n excess of 30 kDa, particularly in
excess of 5 kDa. 10 9. Conposition according to any

one of the preceding clains, wherein the colour

[ n S n 610 nm dges no excC,

15 o5 Colnbofiliol AReRBIPESRY o0 of i iR e Bher i U8 ot
- Cooplesi of the tampoaﬂom@ atoleast V1 0owE%0 preférablp raﬁ(l&adﬂ P wt.%, most
cl aj rei he solids content of the conposition
i§§§$§¢gﬁgﬁw§88“&/i; preferably at least 20 wt.% nost
preferably at least 30 wt.% 11. Conposition according

an one f the recedln i s, wherein the total
2811m¥: %Fﬁ"s ‘%@ofrfgfag iPF3o8HnE Slaims (eherRit dep total

20 byhithbgen OﬂﬁfanQif ethei dbﬂipbﬁﬁon (48 @bidatihedValhREbogel BbdQthination

I is |ess than 2(30/ by wei ght " of dr mat t er,
Se’lﬂggl ﬂethod) Method II (ENP 5), 1s less than %O%, by welght of dry matter,

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

10

12. A method of manufacturing a beverage or a foodstuff that is resistant to light
25  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 hght stabilising composition, 1f it contains caramelised
material, exhibits an absorption ratio Asgyseo of at least 80, preferably of at least 250.
30
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 -




preferably is within the range of 0.1 to 15% by i gHen 2007

of dry matter. 12. A nethod of manufacturing a

beverage or a foodstuff that is resistant to light 25
woneise8M2d | avour changes, sai d net hod conpr ipgghid 2004/600675

introducing into said beverage or foodstuff a |ight

stabilising conposition contai mang at | east 0.5% by

wei qht eger abl at least 1.0% by weight of dry

t 1816, By mgisbh ef e/ aish of b helerodystic melsbtanpesamy vireesin the
Of Tight btabilSingd cRuRBiowhe t @biaind @:@h&[&éd E%%l%l' b3 on absorption
conposition it contains caranelised material’,

i f
exWH®Pesysonfi 3 Ipge 80t proferablitalet 1s@803G60 of at | east 80,
preferably of at |east 250. 30 13. A nethod of
manuf act uri ng a hop contai ning beverage that is
5 r el stMgikod; GGCIOIC@llﬁ to i aladmc é3 hereimu thecﬁﬁg(g)esf tﬁ@iNi—heterocyclic

Med b SOIRLGLS iLntr ' into said hop containing
beverage a %#%ﬁpggfgéPﬁgéﬁk%gg%nposition cont ai ni ng at
| east 0.5% by weight, preferably 29 March 2007 WO

20Q@5/ 0 NL2004/ 000675, 33 t least 1.0% b
m%ghﬁe%%%d?ﬁuﬂ% & i ﬁ‘ﬁh‘é”ﬁ%%c@m? cEs¥tlisn ebstangrg are
whselegtech frdwe the | gybup Sbaditing S Gy@ERRY SykinBdines, Tpyiiazines, and

contains caranel i sed material, exhibits an absorpti on
10 7 FohBindthut Pheit

of at least 80, preferably of at |east

250. 5 14. Method according to claim 13, wherein the

ri g(s%ﬁﬁf the N-heterocyclic substances contain at

| dist ofj ®PPdEE tar dnEt 15whyeinhe Mbesratiely subsiances are

Cb?ﬂaﬂmédeﬂ‘?ﬁﬂ%%cﬂr&iﬁ?to%ﬁﬁﬂ cyclic substances are

selected fromthe group consi'sting of pyrazines,

pyri m di nes, pyridazines, and 10 conbi nations

thereof. 16. Method according to claim15, wherein the

N- heterocyclic substances are pyrazine derivatives
~according to ornquN(l): i R4 R3 XR2 15 wherein Rl

- R4 i ndependet 2o X hydr ogen; a

hydr oxyhydr ocar by ; an ester of a

hydr oxyhydr ocar by ; or an ether of a

hydr oxyhydr ocarbyl gf dore;

and at | east one of Rt -
R4 is a hydroXxyhydrocar byl “%esi due or an ester or an
et her thereof.

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

.20

25

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

and at least one of Ry ~ Ry is a hydroxyhydrocarbyl residue or an ester or an ether
thereof. |

17. Method according fo claim 16, wherein the hydroxyhydrocarbyl residue
comprises 1-10 carbon atoms.

18.  Method according to claim .16 or 17, wherein the hydroxyhydroca:byl residue -
comprises at least two hydroxyl groups.

19.  Method according to any one of claimns 16-18, wherein the pyrazine derivative
contains af least two hydroxyhydrocarbyl residues. ' | |




20 17. Method according to claim 16, wherein the 22March2007
hydr oxyhydr ocar byl residue conprises 1-10 carbon
atons. 18. Method according to claim 16 or 17, wherein

wbhsushy@dsoxyhydr ocar byl residue conprises agcringadsdobosss
hydr oxyl groups. 25 19. Method according to any one of

clainms 16-18, wherein the pyrazjpne derivative
contains at |east two hydroxyhydrocarbyl residues. 29
March 2007 WD 2005/ 030920 PCT/ NL2004/ 000675 34 20.

Met hod ' .t o, clad ein . .
roaSioq RAR Sdthuled s Rl o-9o. "ol St Burhddfion contains at last
| e@te, freRablyodt least 6.0%, of afictesazint esléctell fromnhd froumcansisting of

consi st of .2 5-deoxyfructosazi . .
2. B BB terBen e S G, eabinsarine, 2.6-uctoseine and
5 2, eonfbietibestheresfebpweightof donmatteat | ons t hereof, by

wei ght of dry matter. 21. Method according to claim
12-20, wherein the light stabilising conmposition

exdi, bi IMethdd AtBfliidal clene e2ds, Ah&din e efehf ABbiYisifX CaRHSsition

0. 05, .10 22. Method, according to any one of clains

1 2exdpits gk Apsp gt ?Wéedégr%d%ﬁ*@agh’ &sg3ipPPS  an absorption

rati o A280/ 560 of at |east 80, preferably of at |east

250. 23. ‘Method according to any one of clains 12-22,
10 whi: eiMiethadeaceerdingdp arpang ef claims d Zdlcwheréin the qamposition exhibits

b : QI ' n 0.01 and

1 BRI RUSL b AR 30 B P b R ARE" L o

cal cul ated on the basis of the anount of dry matter

35 UM, Sy B 20 e S

i nt roduce
b dintrdédndedintcetha deyerpgeedrevadstuff inndncansouhtotbargeenb®01 hetl1 wt.%,

15 | BT ot Bk 8107 260 p Hpte KeliBteq 7t Bt the ggpoumt of ary

- edateidtof@dedl nduced fl avour changes in beer, nore
preferably in beer exhibiting an EBC col our val ue of
|l ess than 25, preferably of |less than 15. 25 26. Use

0f242 QRS hdcofiing: ENbAY Bhé Gf allaims ARN230 w4y tHE ic8hiposition is
preferably at least 1.0% by weight of dry nmatter, of
N-InEedupesiciptol 4 Rotdes heveragce Brofmably i bevierage bpttlsd irograe glear or

20  blue glass.

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.
25

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

30  absorption ratio Aggyseo 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.




or foodstuffs to prevent or reduce |ight induced 22 March2007
flavour changes in said beverages or foodstuffs,
wherein said conposition, if it contains caranelised

whBbRfok@bo €xhibits an 30 absorption rati o ppdBQhiRfodets

at | east 80, preferably of at |east 250. 27. Use
according to claim 26, wherein 4she ring(s) of the
N- het erocycli ¢ substances contain at |east two
nitrogen atons. 29 March 2007 WD 2005/030920
PCH. NizZ@ Q4 R68 j Ol i@ siftls@Bhd 24
wherein the N Eé?;ir%%g 22{3?2&2156%0%%%&%’? fé@gés%%{%&r ¢ selected
f r oM tth SYOMB FENTBinRg| thvnyrﬁgme#, mVimidinese pyrigaginesyi auiil embinations
PY&hidgzi nes, and conbi nations thereof. 5 29. Use
according to claim?28, wherein the N-heterocyclic
substances are pyrazine derivatives as defined in

clay . i to.claim?29 wherein the |
v o pikbuab i PEREDE el R biefocyelt lbgantes g pyrecine
atdsrivativedlas de§eedinctuimiing to cl ai m 29 or 30, wherein

t he hydroxyhydrocarbyl residue conprises at |east two
hydroxyl groups. 15 32. Use accordi-ng to any one of

. cl3i s UR®a@brdingderdim I90 @herinaEd RRir6hhb¥BbdME residue comprises

10

R

CQDhﬂJ S a% | east two hydroxyhydrocarbyl residues. .
Use acCordtfy t o anyone of clainms 29-32, wherein the
conposition contains at |east 0.1% preferably at

I ?st 3% of a fructosazine selected fromthe group

26 conSre eropgiing to ckuraddxgrr 30 cviaseiri the hydroxyhydrocarbyl residue
2.¢ gﬂflgggm@ -fruct osazi ne, 2, 6-

fi uc?lgéséazi ne and cod%gln%p?bns t hereof , by wei ght of

dry matter. 34. Use according to any one of clains

x b b Vo EBldnd Wl O of WM B4 Sy NS byl depative

- 0 comaing® lepst twodwdresvhydicnbyliresidwey. one of cl ai ns 26- 34,

20

25

30

wherein the conposition exhibits an absorption ratio
A280/ 560 of at least 80, preferably of at |east 250.
383. UsWsesecanditigrig ayoorerf ohimd9-3d, avhieFeir2 fre 35mpo¥ifin@oftains at

t cenposition is jntr ce 0O into the beverage or

f %%%s@ E”%f BrfedRly o leri @?’ o 8 \fle BHCtESBHS a¥vipcied wirom othe  group

prakBtinh|of _Q,fS-deoxyﬁ'uctosazine, 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 Apgg 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 Aagseo 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.




between 0.02 and 0.3 wt.% calculated on the basi% M#ech2007

the anmount of dry matter introduced. 29 March 2007
WO 2005/ 030920 PCT/ NL2004/ 000675 36 37. Use according

wbQ@y@ese of clains 26-36, wherein the congegiNi:@a0bis7s
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introduced into a bottled beverage, preferably into a
beverage bottled in green, cleag or blue glass. 38.

Use accordi nd?qlto any one of clainms 26-37 to prevent or
r etuc &5 peRIdngeeer anssofdlaims 26-36. Piserin therpompesitionis idroduced

Prifb@taRled bhvtr e Sfrefeblythib ia%vé?&ge%%ﬁdgﬁ ﬂ% gr‘ééng éﬁhﬁﬁ“ bffe glass.

| ess than 25, preferably of [ess t
process for the manufacture of a conposition that may

Sujgt a "l jmprove the ... .
SOSb PeY pREpdiag i By Bk ofithrds HEa7 o bIERER YE ridife fght induced
i rttyeuws ¢harpos in| beeromoreginefongbly in bedr dxipbiting as EBOplousvahg of less
t e 1o .dkng a caranelised feedstock; »
dgggﬁ%ﬂgﬁgﬁﬁangggﬁﬂ%%ggStock SO0 as to increase its
A280/ 560 by at |east 100% 40. Process according to
cI_3 i m 39 OV\:hef e'gln t he,.car ar}el i sed .f.eet%gt ock |s
sabj ectdlOTE o1 Be FHarLg 414 ropagitionhat miysuuahly be used as an
aedditie g improed dhenstALGT o Bovenley ot ToddBR LS HpHER! kR Anduced
feedstock contains at |east 50% by weight of dry

YR c%\‘“gfﬁ’ Prgessy pamprsie heglens@ting at | east 5%

car ameprovitiingdagthelisdd fdédétoomt ter. 20 42. Process
according,.to claim4l, wherein the caranelised

f Sedst GEMRIEHNE FHd fegdstodksn a3 tonpapasp e Aenabby atdeast A%
30% caranel by weight of dry matter. 43. Process
according to claim42, wherein the caranel is ammonia

c 4P-anRpcess groprdingdo clagn 39nwheicin tha rarmetlised feadstaritis subjdcied to
t DekiR@bn stdgt- Process according to any one of clains

39- 43, mﬁe ein the colour intensity of the

~caranel i sed feedstock at 610 nm exceeds 0.01,

20

25

- 30

f . 024. 30 45.. Process.according to.
265! BB URRIS ol Wor e S EB B R e
oft lease50% by weight cfdily thateesl of Breingaidju@etiGRduding AlleakioRs Er:]ar&nel

f r,. 10 .as result of the decol ouration. 29 Marc
2 ‘%’9‘%956’ 0920 PCT/ NL2004/ 000675

42.  Process according to claim 41, wherein the caramelised feedstock contains at |

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.




37 46. Process according to anyone of clains 39-2gvarch2007
wherein the yield of the process is in the range of
5-90% preferably in the range of 10-80% 47. A

wbeyRfa@s or foodstuff that is resistant to gddmNiboosmnossss
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i nduced flavour changes, wherein 5 the beverage or
foodstuff is obtained by a nethgd according to any one
of clains 12- 25. 48. A hop contai ning beverage that
i glor eBrestsantedrding togduty one dflcia'dlSBDal\ipwherelhah@ﬁsld of ﬂied)rocess is
bever a nin razi ne der.i jves as defined in
cI’%ﬁ‘r‘ﬁh %’ggﬁgggaaﬁ’rﬁﬁe B EEE° Of(w%gl/ow val ue of |ess
than 25 preferably of |ess than 15, V\,herel n the

of the razine derivati.ves, ess in )
e koA e s TbOrh Al e i Hanee P RSoRT s, wheren
AGEDHeEage bOfoblAnMididhtaiidacsyel MethbE ad%ﬁﬂﬁ?ﬁb%si 1086 8 Béims 12-

residue conprises 1-10 carbon atons 50. Beverage
adeording to claim48 or 49, wherein the

hydr oxyhydrocar byl residue conprises at |east two
hydroxyl groups. 51. Beverage according to anyone of

cl4&i md heg csetmmweheé?rﬁgq thet ipyeeistantie lightinduped flavoup ghanges, said
C @Rt Rl ofithi azsﬂecaehvﬂfvem%%ﬁ?o; il @@ &ihing 3 BBC

Bevera accordi'ng to anyone her
mlobrev-dueg% leéfbﬂlﬂa i23s p@ferabﬂ)e a6 tes9 {HBn rig/ k@erepr e epmbmtyof the
0 m t he
P SiiEE el Bl 1 b AOEIPR SR Gl Vil
2 6- deoxyfructosa2|ne 2,5-fructosazine, 2,6- 25

fr sa2|ne an 0 atl s_t her eqf ver a .
 BRRRCaaRGod shih o uhdEhcte RiupBisEpREty residuo
bemnm&geLdOmmmmmﬁnﬁﬁ | east 0.5 ngy/ kg, preferably at

| east 1 ng/ kg of the pyrazine derivatives. 30 54.
Beverage according to any one of clains 48-53, wherein

- sapd Beﬁe&{g@%cdr&n?@é tlaiel48 bN4ghARRsIn EleaRiirdkihytdtarbyl residue

20

25

- 30

| ass
J compnses at least two hydroxyl groups

5t Beverage according to any one of claims 48-50, wherein the pyrazine derivative
contains at least two hydroxyhydrocarbyl residues.

52. Beverage according fo 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—deoxyﬁ'uctosazine, 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.




