WO 2006/104387 PCT/NL2006/050064 Beverages and foodstuffs
resistant to light induced flavour changes, processes for making the same,
and compositions for imparting such resistance 5 Technical Field of the
ingentionGke present invention relates to beverages and fopdstuff®es/ososes
having heightened resistance to light induced flavour changes and to
compositions that can be used advantageously as an additive in
beverages or foodstuffs to prevent or reduce light 10 induced flavour
changes. The present light stabilising composition is particularly suitable
for Beecinpverngesianfpodsiuiisthaigireipdonaittdeveldpingeaprocesses for
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detrimental impact of light by their packaging. The present invention also
includes processes for the manufacture of such 15 compositions, and

processes for making the improved beverages and foodstuffs, using the
5 corhpduitiahEigkdce s doreti®hvention. Background of the Invention 20
Light induced off flavour formation is a well known problem in the
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need to be optimised to achieve sufficient stability against light WO ,
15 20 GeMpSEEgP e RieotoR dg0meking the improved beverages and foodstulfs, using

the compositions according of the invention.

Background of the Invention
20

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

25  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

30 variety of reasons it is sometimes desirable to cmploy 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



induced flavour changes. Where this cannot be achieved with the usual
constituents of such beverages or foodstuffs, special light stabilising
additives may be used. It is known in the art to employ a large variety of
additivesicsthe stabilisation of beverages and food produces egyamsi/ligits
induced off-flavour formation. Many of these 5 additives derive their
effectiveness from their capability to inhjbit off-flavour generating

reactions, e.g. by scavenging of one or more of the reactants and/or key
intermediates. In addition, additives have been proposed that scavenge
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is stated that the 25 1,8-epoxy compounds may prevent formation of |
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as grb%gy,cﬂch as 1,8-cineole, to prevent or significantly reduce light struck flavour in

20  malt beverages. It is hypothesised therein that the addition of 1,8-epoxy compounds to
malt beverages prevents the formation of methyl butenyl mercaptan by preventing
cleavage of a five carbon fragment (iso-pentenyl chain) from the iso-hexenoyl side
chain of iso-¢f-acids, which fragments would otherwise react with the sulfhydryl group
forming the iso-pentenyl mercaptan (methyl butenyl mercaptan). It is stated that the

25  1,8-epoxy compounds may prevent formation of methyl butenyl mercaptan by reacting
with the iso-penteny! 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

30 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



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 3 additives but, instead, prefer to employ
additives that make more appealing ingredient labels (consumer-friendly
labels) possible and that deliver similar functionality. Summary The
inventors have discovered that compositions containing significant levels
of Maillard reaction products can be used advantageously as additives in
beverages and foodstuffs to protect these against light induced flavour
cRAAGES Suhdriiy-iPIREEE EBRIBAIOH TTallat s BEs By Hefbresdient
beinglemplayes-ascadditiues) Hhus thendlisgl astiver piovides & compgsition
that contains substantial levels of Maillard reaction products, including
substituted pyrroles and substituted pyranones (e.g. maltol), which
composition is further characterised in that it combines a high absorption
ofsl&}{l-épaq!@tion (at 280 mn) with a low absorption of visible light at 560 In
a first aspect, there is provided a composition containing (A) at least 10 g,
preferably at least 50 g of substituted pyrroles per kg of dry matter, said
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when dissolved in water at a_dry solids content of 0.1 wt.%, exhibits: i. an
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. absorption of UV-radiation (at 280 nm) with a low absorption of visible light at 560
nm.
In a first aspect, there is provided a composition containing
(A) at least 10 pg, preferably at ieast 50 pg of substituted pyrroles per kg of dry

matter, said substitited pyrroles being represented by the following formula:
Rﬁ
I

\ el
W /

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 alky! residue;
and
(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-4B-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 (Azgo) that exceeds 0.01, preferably exceeds 0.05;
and

il. an absorption ratio Azsoseo of at least 100, preferably of at least 200.



and ii. an absorption ratio A2801560 of at least 100, preferably of at least
200. 3a In a second aspect. there is provided the use of a composition as
defined above as an additive to ggevent or reduce light induced flavour
changes in beverages or foodstuffs. In a third aspect, there is provided 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 as defined above. In g fourth
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a method as defined above. In a fifth aspect, there is provided a hop
containing beverage exhibiting an EBC colour value of less than 25,
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bevergis 3 YRR, 2 liRudrQxY-Gr Melwl;dti-pyran-4-one. In a sixth aspect,
there Is provi ed a process of preparing a composition that can suitably
be used to prevent or reduce light induced flavour changes in beverages
or feadstuifs asaid, precasmooniprisibgicpiayisirfgodsMaEilardiseastion o light
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group consisting of amino acids, peptides, proteins and combination
abovehereof; 10-90 wt.% of carbohydrates, said carbohydrates including,
calculated by weight of the reaction mixture, 0.5-80 wt.% of one or more
reduci ugars selected fr. r : st f 0se,
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memt%%grv%%[g_ &'Q of at least 80 C during a period (P) at least 10 seconds to
Sbtain a reaction product that, when dissolved in

In a sixth aspect, there is provided 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:

s providing a Maillard reaction mixmure containing:

¢ 0.3-35 wt.% of amino compounds selected from the group consisting of

(]

L.

amino acids, peptides, proteins and combination thereof;

10-90 wt.% of carbohydrates, said carpohydrates including, calculated by
weight of the reaction mixture, 0.5-80 wt.% of one or more reducing sugars
selected from the group comsisiing of maltose, isomaitose, maltotriose,

glucose and fructose; and

(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 360 nm of at

least 0.1; and

e decolourising said reaction product to increase ifs absorption ratic Asspseo by at
icast 100%.



water at a dry solids content of 0.1 wt.%, exhibits an absorption at 560 not

of at least 0.1; and decolourising said reaction product to increase its
absorption ratio At8et560 by at least 100%. 3b The Maillard reaction,

also called non-enzymatic brownigg, is a complex cascade of reactions
involving carbonyl and amino compounds, such as reducing sugars and
amino agidg, 116;TeAGHAN BeWERD: SHigals, ahd: ABIBC AFRURSWAHNE! cascade
described in 1908 by two Englishmen, Ling & Malting, who considered
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nm and 3,5-dihyroxy-6-methyl-2,3-dihydropyranone at 296 nm.
2-Aeetylpyrrol has an UV absorption maximum at 290 out and both
pyrrole-2-aldehyde and 5 10
Wydtaxyimsethyl-1-(3-methyl-butyl)-1ll-pyrrole-2-carbaldehyde favaemnoso50064
UV-absorption maximum at 293 nm. Although the inventors believe that
the advantageous properties of the pregsent composition are mainly
associated with the UV-absorbing properties of Maillard reaction
products, it is possible that these protective properties are partially
derivedifram:athekintiinsipaualitiés: of the sexsiibstancespdifiDetaflebe present
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of substitutbdspystolesspbe kyondlserieatdri aitireutisitntedn sy atese believed
bejng represeatad oy dhefoloming formulas | R3p 28R MRz WRer eipiBity has
represents an optionally oxygenated hydrocarbyl comprising 1-6 carbon

5 atemebrpiepradedetigorbydred '8A- optionally oxygenated hydrocarbyl
comprising r8icathen-atens;and RatepEsedts hystogemersaidinear opable
branched, 30 CJ-C5 alkyl residue;.and WO 2006/ 7 . . ,
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dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one (DDMP) and

10 coRtshvatiBRdsthisf o uiER doripastbn wHEH tas Sriviter Bt grHon
dryrselidsreantert ahOAlwddeh mxhibisots drlalsatatior at28B.pen@R80yrties
thaf;[fetﬁgep?‘%gnqgo]ﬁi (I)fs?l];leorl?g" gﬁ%ﬁ? %%Sgég)a?é.da\ﬂﬁ’l the UV-absorbing properties of

Maillard reaction products, it is possible that these protective properties are partially
derived from other intrinsic qualitics of these substances.

15
Detailed Description of the Invention

Accordingly, one aspect of the present invention is concerned with a composition
20 containing
(A) at feast 10 pg of substituted pyrroles per kg of dry matter, said substituted
pyrroles being represented by the following formula I
R3
|

4 N . 2
N R~ R
T
NS/
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
30 Cy-Cs alky! residue;

and



ii, an absorption ratio A280/560 of at least 100, preferably of at least 200.

10 The formation of the Maillard reactions products B (maltol and DDMP)

is dependent on the reaction conditions employed. It is feasible to

wanipsatesthe reaction conditions in such a way that largemquantities@hoss

maltol are formed, but only minute amounts of DDMP and vice versa.

Both compositions containing significarg levels of maltol and

compositions containing significant levels of DDMP can advantageously

be 15 employed in accordance with the invention. An important

charactggistia ofathe lightsiabilising composifipr eddydindetst th® mg per kg of

invention is its relatively high. absorption of UV light in the range of ..
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Typicall%,c;l@&‘;present composition exhibits an A280 20 that exceeds 0.05,

preferably exceeds 0.1 and most preferably exceeds 0.3. The A280is .
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inteRisKtys; except that the absorbance is measured at 280 rim instead of

610 nm.. Another important characteristic of the present co ition_is th ,

absorption E‘E"éu’i‘%?i@@‘@)’?@éé@h%“ﬁ i% At té%aﬁié‘“ﬁﬁ%e c{?nﬁ] g}géiﬁ‘grr?%%?ﬁ’bgﬁ%%"% 0.05;

relatively higid absorption of W 25 light, particularly at wavelengths in the

range 0%.25&';1%é@@&iﬂma%t%%?g%&%%kxa'scevy@%%ﬁ hafvisible bght, as

demonstrated by a ratio of the !aht absorption at wavelengths 280 nm .
10 and 560 Afn (APBGAS 66) BF AYIRkaC1ecretePsRtyeSt &t IEAE Do Nt 18
prefesablyatthe tReasanteompisiicrhpe ad ab sofpiitnd atimA R 6@ afrction

at least .250, more preferably of at least 400, even more preferably of at .
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made in here to “absorption”, unless  indicated otherwise, this refers to

15 ah $BIIABH & REFRECTRES PrdsEift BFRPSItion is particularly effective in
impartingJighb stabiliging R Raperties it ceatains subsitdadpycolgmdno the
a concentration of at least 50 g/kg, more feraply at least 250,pg/ .
anW&%ﬁﬂ%ﬁé%éﬂ&lﬁ?iéﬁgl%ﬁgﬁ*}%#r@e@ R BB S 28450 nan and

especially in the range of 250-350 nm. The absorbance at 280 nm, i.e. Ao, 18 8 good

measure for this particular quality. Typically, the present composition exhibits an Aasg
20 that exceeds 0.05, preferably exceeds 0.1 and most preferably exceeds 0.3. The Aogo 18
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 imporiant characteristic of the present composition is the abserption ratio
Asguiseo. The light stabilising composition combines a relatively high absorption of UV
25 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 (Agsgsssc) of at least 100, preferably of at least 200.
More preferably, the present composifion has an absorption ratio Asseiseo of at least
250, more preferably of at least 400, even more preferably of at least 500 and most
30 preferably of at least 1000.



concentration of maltol and/or DDMP in the present composition
advantageously is 100 mg/kg, preferably at least 200 mg/kg, more
preferably at least 500 mg/kg and most preferably at least 2,000 mg/kg.

o Qilsanddaillard reaction product that may be found in sigmificantesxoint
in the present composition include substituted furans represented by the
following formula: R O R5 \\\ 15 wherein R4 represents an optionally
oxygenated hydrocarbyl comprising 1-6 carbon atoms and R5 represents
hydrogen. Typically the concentration of said substituted furans in the
presentieenmpesitien isatleast 109 molka, pesiarably atleaskii S0 gikgunlcss
and most preferabl east 250 mg/kg. In accordance wjth. riicularl .
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the subsiluted BYMQIGS RIS SR EREIRLPYCIRE AROYE iﬁﬁgmlﬁ%li_igﬂ%%ﬂ?ﬁsing
1-6, pre
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According to a yet more prefer, bodiment, R1 represents -(CO)CH3 ;.
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coeg}gféggg, T 12.CR5RR0 RS- More preferably, R2 represents hydrogen,
methyl, CH20H or CHO. Evén more greferably,‘RZ represents hydrogen,

10 methyl SeHY Bl CERtERGPTOBISE B3y ity Drafet steiiBuman: o the
R2repsasenisobydiogendd conrdingdtaanothaipartiaUiarycrafesmead Gonula:
embodiemtn, R2 represents CH20H. R3 preferably represents hydrogen,
methyl or -CFHQQﬂ/ZCI—RCH@)QR%. According to one particularly preferred
embodiment, R3 reépresen g hydrogen. According to WO 2006/104387
PCT/NL2006/050064 7 afiother particularly preferred embodiment, R3
represents -CH2GH2CH(CH3)CH3. According to yet another preferred,

15 embodifBAei R X reisracsnts AletRfiomiNcesrartedir e papit fepRrising 1-6
prefemed empodimentithe suksitutsdpyEroteripically the concentration of said

substituted furans in the present composition is at least 100 mg/kg, preferably at least

wh

150 mg/kg and most preferably at least 250 mg/kg. In accordance with a particularly
preferred embodiment the substituted furan represents S-hydroxymethyl-furfural

20 In a preferred embodiment of the invention the substituted pyrroles are
represented by the above formula 1, wherein R' represents an oxygenated hydrocarbyl
comyprising 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 ~(COYCH; or -CHO.

25 According to another preferred embodiment, R* in formula I represents hydrogen,
Ci-Cy alkyl or an oxygenated hydrocarbyl comprising 1-2 carbon atoms. More
preferably, R? represents hydrogen, methyl, CHOH 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

30  embodiemtn, R* represents CHOH,

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

to one particularty preferred embodiment, R’ represents hydrogen. According to



selected from the group consisting of 2-acetylpyrrole,
pyrrole-2-carboxaldehyde, 5 methyl-pyrrole-2-carboxaldehyde,
5-hydroxymethyl-I-(3-methyl-butyl)-1H-pyrrole-2 carbaldehyde and
vambinatioss thereof. In one advantageous embodiment, theCBuibgtitertache+
pyrrole is 2-acetylpyrrote. In another, equally advantageous embodiment,
the substituted pyrrole is 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-2-
carbaldehyde. 10 In yet another preferred embodiment the present
composition contains at least 100 mg, preferably at least 1,000 mg, more
preferably atleast!s,006fmy evehatiore tpréferabtysante astHO BO0HgH: ) CH;,

and mc refer ‘ ; _0e 3y ArOs o methyl.
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in the present light stabilisi tic ferably,i ol _
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prehsrabiybatifeiadt 20Y108g pér ké-bff@mmﬁtbxi-’rﬁ%mi&ﬁ}%)ﬁhé Shald-pyrrole-2-
obggmeg-that 5-hydroxymethyl-I-(3-
methyl-butyl)-1H-pyrrole-2-carbaldehyde is particularly effective in .
Winhibitind'the" 87 ‘é‘iiBf?%F%ﬂarféPRPﬁt%%‘f L t°§&%%‘ﬁi%?ﬁ‘§m at least
properiies pfefepsesetooltiidsitipnnane parficabiylyt &pprédidted i casemore
(he. LOMRSSION.COMATRER PRI NS SURSHIHE] {118R° AN Pihe of 2.3-dinydro-

_ in the indicated amounts. The p esentgght stabilising
cormpolitisrrisultgBlyl g pare $tanting i actsaclidi miste that

containgfequeingsugai-rlace Resnalsanears the daalcinge Sugribitising

remain unreacted, the present composition typic%con}\a’[ns atleast@.1 =
13 05 GPHeRfiféifor Stigirs by height S HsHEy, Brisfetably, e BREsER 0

Compasitimo apniainsc30pat fleaslyuB%;sMore piefatablybpdelg ol Uoyamalter.

\TV%StZ%rO {gabl att;%f#-ﬁi{%’g%%&% 4(%%%Qﬁ§l%WB@%M%—m@H%E'Idehycie
contained in the present light stabilising composition preferably is at least | pg, more
preferably at least 3 ug, even more preferably at least 6 pg and most preferably at least

20 10 ug per kg of dry matter, The inventors have observed that S-hydroxymethyl-1-(3-
methyl-butyl)-1 H-pyrrole-2-carbaldehyde is particularly effective in inhibiting the
formation of sunstruck off-flavour,

The light stabilising properties of the present composition are particularly
appreciated in case the composition comprises both the substituted furans and

25 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

30 at least 0.5%, more preferably at least 1% and most preferably at least 3% of reducing

sugars by weight of dry matter.



The present composition usually also contains a certain amount of

1-amino-I- deoxy-2-ketoses (Amadori rearrangement products). These
substances are formed during the initial stages of the Maillard reaction.
Wypioadly)tise present composition contains at least 10 g pardagrafaiyrosoocs
matter of 1-amino-I-deoxy-2-ketoses. Most 5 preferably, the compositions
contains at least 100 tg per kg of dry matter of ketoses The present
composition is suitable for stabilising a wide variety of beverages and

food products against light induced flavour changes. Best results,
howeverharpm@bxﬁahae@d@imte:&mmmﬁmgoiﬁ@iﬂspaochntaﬁs, pasticulefy-amino-1-
Wa&er COé’Ililn OUS Rmad {ngd(%}'eshﬁ IQH?EI; et 'P 8 V?Sl)d Lﬁ?etsgh%uﬂﬁn@;ghgm formed
presen¥ composm n'in these products will 10 calise precipitation, it Is
prefistradthanitnd prase i stabifsiHard orpiéaitiornicadyehgaiz segnspragetion

watgselubleiRietrrahly,dhe Prasans ¢omMRositionisiRsIelialy2-ketoses, Most
completely water soluble up to a dry solids content of at Jeast 0.01 wt.%

5 mdre preibrabi opRELOah SYRES dolisht O ue R0 IR RS SFioses
preferabtyeuprde:fk bomtisivhe mentiabediheseitilbeigre thecpredent difjhtverages

StabldS{n C};(E)ﬁn U,% Sltlaoﬁg re erﬁbj dU.C@éF g%%@rscn%tlrggr qathu nOBO ever, are
amounts of the mela elanoidins are relatively Iarge mol’ecu es

thathtaineduitablyebe rem@vedgaffecpcbqrm@qt@,n prtiva Mkl artireerstimoy food
meaps.effilraion or ABehek SRPAELORISRARIAYEHRBliBPRRI€R:se products will

separation on the basis of molecular weight, size, hydrophobicit "
10 chafyes TREPEAMINY EoRSTEHIoR N aSRPEOHERINE Wi%ﬂ%‘%%lﬁ/ls essentialy
preferapheleseathan 20/ mﬁrﬁtpyeteéemsdessothm%ﬂﬁ%hsammmp1ete;y

PrelRIEPHIEIS (a0 107 B IRl RISIEIPR 0 R0 K RO WRESh o o
dry ST pone AtS havmg & molecular welgh in excesg
Motey paidicuiany; thetaforebidriohedashpistsbblate tolthevedmponents

having %@Q&ﬁ%ﬁéd‘ﬂ@r‘&ﬁ%@f&%%%sfu?&éﬂ kiR, &yﬁmﬂgr@oe@ﬂﬁwwﬁrabiy

excess of 5 kDa and most particularly in excess of | kDa, The amoun
15 CorPRIBHEREOWItATS, W SeBr AaiEHe it (345 cRebes BPsONERT GO BT

thelﬂ{g%&(ﬁﬂte@@!&m&ﬂt&ﬂ isidetersineshbydpassiogaietagueatis snllitiahrefction

com osgcanboveraMlll oreg YMSO filter. |\/|I||I81O][’eg]2blYM10a nd

i th
Y &SRy b ik i NS Gompohents witha " ¢

motewlaf welghtlin extisssok 1 0xkDe itk Dachaspectivelysuitisenererosition
ﬁ%ﬁ?%&%ﬁ%@s‘é%ﬁa@%%ﬁ@f&%h&QmQb%f high IP@@%@I less than

coniponents may yield 30 different results. Therefore, it should
20 undérstsaenRRrsHBskey s URSH dran dBefd most prcfu:ably less than 5%, by weight

of dry matter, of components having a molecular weight in excess of 3¢ 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
25  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®
YMI10 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 componrents may yicld
30 different results. Therefore, it should be understood that the kDa numbers recited

within this application are delined in relation to the methodology described above.
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within this application are defined in relation to the methodology described
above. WO 2006/104387 PCT/NL2006/050064 9 The reduced level of
melanoidins and other colour contributing substances is also evident by a
low wotawsimtensity, particularly at wavelengths around 600 FoOrND26806/050064
particularly preferred embodiment of the invention, the present light
stabilising composition has a colour intgnsity at 610 nm that does not
exceed 0.024, preferably 5 does not exceed 0.01 as calculated herein.

Even more preferably, said colour intensity does not exceed 0.003 as
calculaténkheteind A-stitdblel meitios foi cidterminingatineboolaintensityis also
at 610 nm is described below..The Nt C ition. 4 t lyy
oS g R e m o
leautr iOal96 PMBrecprefebadinicthecdolitts oo, 100s Rrereakt! B typlopilising
moshyafeiabival least 3, INsIrese.conRaRitien-Baaeke Histerably

form of a liquid, a syrup, a paste, a powder, granules or tablets, . .
Préfsalty Sti5EbPebieft CUBGSISECEbtAHsMOES RITAT S0 Wit “hidte nensity
preferalbky less4hanond wd.Solcviatet. ibhanight stiadiilisingticampositionmining the
acegrding,ta e InveAtion may. sltaplypelude. 15 addiives such as
anﬁ-omdan%s, hiulsifiers and carrier materials. Preferably, however, the

present Bonppositioweipesitivotisadvaircangring rudiedrd thatraleingy concentrated
considered waawaliid &t fegdLabde ipbelled @s partifiaia), insyptgtientent

or "chemical”. Furthermore, the present composition preferably contains

les’s B4 B8 brEpraretBas s thiall 59 Cat A S HETBRS YR M teke
caramelnhyoWeighiiof dryrmgattepakne2@ addition othe:prese ntbbamPositiohly, the
PRl COMANRISHNRD R UL RFICIARY R AN ALY 0 wes
wef’g% 0 8ry atter of a fmctosazine selected from egroufp consisting

of ZBadeoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 2,6-

fruCtosa%migﬂps&%mpLsga&mﬁo%ﬁg{:cmﬁlg»@mf@m@w&qwgg%tpaﬁciude
particularly good results are obtained if the 25 present Idg)%/lgt stabilising

cortfSUHMEH RS- ArIdHSe B SHiE rAB AT e St S0E: BRSE e v ver
maiter hyserightpbeiomatiar. dn acoartance witkcaipasticutasly poefesredered
embodimpnt, hesereal ferved majpielis denued rom g ceiea! selesieticar
Furthermore, the present composition preferably contains less than 10%, more
preferably less than 5% caramel or decoloured caramel, by weight of dry matter. In
addition, the present composition preferably contains less than 0.3%, more preferably
less than 0.1% by weight of dry matter of a fructosazine selected from the group
consisting of 2,5-deoxyfructosazine, 2,6-deoxyfructosazine, 2,5-fructosazine, 2,6-
fructosazine and combinations thereof.
The inventors have observed that particularly good resulis 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 particularty
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



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 30 barley, wheat, rye and combinations
themeof;1badey being most preferred. Another aspect of the pragenioososoe64
invention is concerned with the use of the present light stabilising
composition as an additive to prevent ofgreduce light induced flavour WO
20061104387 PCT/NL20061050064 10 changes in beverages or

foodstuffs. Typically, the present composition is introduced into the
beverage or feodsiulf i anpamountefiatiigashd Riswt Yurpreferably oftatduced
least 0.02 wt.% and.mare preferably of at.least 0.03 wt.%, calculated on _
VRS B e S RS Tt Tbdh i (o TP e
intidifuse dowitldnooex cederbB wi. 9, grefliably if willahot esteadie: Dastsop! the
mare RERTEFARlY Wil BRLBHERE (ritati- the AR BEAENAIEL QR NS PRI d 1

of the amount’of dry matter introduced. A{;ccording to a particularly
preverredaiisbliim et imetpresshtlig it stadmeing eorapB shioi i ddaegqed 03
to heer, paferablybefone febnantaiiernidie condposiiesn mayibedadded

prior to, during or after wart bailing. Preferably, the composition is ad

during %68? St ot B0l Pr%%yl'ﬁqec 5fécseﬁ?]cg%%181§titg§ gcﬁ'g?iél gtrl
suitabisaropravetitn goligter imciced!flaviour Ghmngesdn Bbveragesiting may be
fo%%ﬁ@ﬂ%iﬂ?%ﬁﬂﬂlﬂﬁb?W'%ﬂtb%ﬂﬂ{g.'ti@&'&fakﬂ'ﬁ%@w?nlﬁﬁ'ﬁ&%Q§E%H%ng
can act as a photo-initiator. The composition is particularly

10 adoanfishastisyilised in beverages and foodstuffs that contain at least 10

0/kg (ppinel Breiflaflavinp seoke Areferablyaal|eash5o pe/kgaibafiayidgindnduced
most preferably at.least 100 g/kg riboflavin. Th benefits.gft_ e present...

oSBT o DRIEORYS & BT (Yo UGB Reg e e of
conipaEition igishedtgssiabilisedeitephbavertiges. Thecenwsiottlsdarticularly

bey R0 SISRMPAPSESRENEIRART PAUASFEAUALIAISASO1RAUES A (ppb)

etc.) as well as”20 beverages in light-transparent plastics, such as plastics
15 pagbabwiponyenprefebl gt lﬁ%ﬁ‘ygﬁrﬁ&ﬂ@‘ﬁél B3 BoHe By rs peeferably at least 100

teraphthalaie.(RET) and/or polyethylene naphthalate PEN));

polycarbgnate; PYC; and/or polypropylene. In a particularly preferred ..

embodirh %t&’ﬁ?@%?eg?n%ﬁ’grgf%%gﬁili]péﬁhb &6 ‘[5’815 'oﬁo%lplﬁ)ss,\{eig)%sdé% particularly

adgitivennced if said composition is used to stabilise bottled beverages. The term “bottled

A

gggilising

beverage™” encompasses beverages in glass containers (e.g. bottles, jars etc.) as well as

20  beverages in light-transparent plastics, such as plastics based on polyethylene (e.g.

polyethylene (PE), polyethylene teraphthalate (PET) and/or polyethylene naphthalate

PEN)); polycarbonate; PVC; and/or polypropylene. In a particularly preferred

embodiment, the present light stabilising composition is used as an additive,

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

25 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

30 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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particularly a light stabilising additive, in beverages bottled in green, clear
(e.qg. flint) or 25 blue glass. Most preferably, it is used as an additive in
beverages bottled in green or clear glass. The present invention
BiecHtpasEEs the use of the light stabilising composition in P& Wideopatristys4
of beverages, including beer, soft drinks, liquor, juices, dairy drinks etc. In

a particularly preferred embodiment, thel composition is used to prevent or
reduce 30 light induced flavour changes in malt beverages, such as beer,
ale, malt liquor, porter, shandy, and others which are made from or

coimgin e tiperitebiléxtrd dis:bhmealp Thebiredenklighlvstalbiliemg- &. beer with an

CORROSIon: 19 Aartigulaihtadvantage usiv ampieved zgawg,%g&@/a@ﬁ??% of
PCTINL2006/050064 11 improve light stability of beer, more preferably o

relistivélyhafe Bedtiiely, BedPhith v eBe eIt VausUrigsehiff s55cribed
maygqpreferably of less than 15, most preferably of less than 12. A

suitable method for determining.the EBC colour value is.described below,

3 1t 5 B R TG Ty AT i o B i et
bewetages abuglvras lstger aatk theolier (btouin agrdatienlike¢ivaesiro as "beer”), to

9eQﬁﬁ'@UyoFeiﬁfﬁ%ﬁ%g&"ﬂ%@d&%ﬁ%’:ﬂﬁ%‘f‘@&a&f'ﬁ{@' O hR8Rity of these
detrimental effect on the sensory quality of these beverages. To be more
préEisEaERp bR TG RGHETS koWt Calish i BrvRIssshtly dpyglopment of
so:galiedagkankyidiavaurohichishseraativipsealsed etesred 0 as "sunstruck or
"sy| sHtuctk 052"18 "Ii%ht]stru_ck" fllavour. Iril{ enertal, %%%S“}J?k @%rr%%’i‘fna{%cu]aﬂ
beerds ﬁrro‘f%ote Vp‘f’arrticlﬁl%cr ﬁrastr%lﬁéﬁg/u%y |grﬁ‘tav1v(f avsgveﬁé)ng% of P Y
256:668nhy. liphgenéraitodenpd sk 0Hié0shor ter seheral dvestebgshidnde shorter
h%@&H{%i@g@h%wmgﬁg?wa%%%\ﬁﬁld%ﬂtm&qmgvdms%}@x@d that

volatile sulphur-containing compounds are responsible for the sunstruck
flavour. H FeRelisveAHbR coMAIRAtPEBroBLIB G Fa RS 16 BESRORTIRIG KT the
15 Jeashidk paitdiy. reastion phothensilphusGapsaitin gre aRopauN@shyitbrmed at
photoehemical.ly degraded hop components in the beverage. Extremely . .
A BUBGY BT4H LSS LR CRMRO RS i SERRRL 13 B il
sumrspadkdfiayocrtp@deyerdyebanddge réntemitiiess: A cueptigbteofdhtkesulphur
COUSHIET A O GHRTIRIS I I BEYFIONGHR PhLOERIERL 10 render i
Technology, 4 h Ed., Vol. 4, pages 22 - 63, 1992 and US Patent ,
Aplstgatisaptable for the consumer (cf. for example Kirk-Othmer, Encyclopedia of
Chemical Technology, 4™ Ed., Vol. 4, pages 22 — 63, 1992 and US Patent Application
No. 2002/0106422).

The photochemical reaction leading to the sulphur-containing substances that
cause sunstruck flavour, is belicved 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 cmanates mainly from the malt used therein. To a lesser
extent also hops and the action of yeast during the fermentation can contribute to the
riboflavin content of beer (cf. for example "Kinetics of Riboflavin Production by
Brewers Yeast” by Tamer et al., pages 754-756 Enzyme Microb, Technology, 1988,
Vol. 10, December).

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

ASBC Journal). Removal of riboflavin can be accomplished by decomposition. e.g. by
using actinic radiation (US 3,787,587, US 5,582,857 and US 5,811,144). The amount



20 No. 2002/0106422). 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
ngiatarisudbeverage and is present in beer in significant qu@anitiegis/osooss
Riboflavin in beer emanates mainly from the malt used therein. To a

lesser 25 extent also hops and the actipn 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
756If7r5ﬁ)1ﬁnﬁyrpﬁd\¢ﬁcrﬁb ifeeebrolagy, 1988 Veludd, Decentberhintartewith
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30 o? aV| uns uc Iavour ormation in Beer"
Sallw«mazcetcai rm@f@dméUSRéﬁM%f ribofksvitlsarbesa a%@@ﬁsﬁﬁﬁsﬁedusc

by, e eHTROB A& tm{dﬂ'l NG RINGHANRIML (S Bef & 28 hald Srotein to a
5,582,857 and US 5,811 The amount WO 2006/104387

5 POFIRELO0B/OBE0E 1f2b8#1ﬁ“68f|5§f’nﬁp'%§é?ﬁt Y the bePHRYY el hatabilising
reduspdspioireatipgtibehsermithivabsorhenticlay (S 6:204p208) arf byonstruck
co-fermenting with a combi atlo of st and Leuconostoc
ineser grlglgge (ﬁ%cgagfzf [%ef)r as\sl?gfso %}e%%mslt%%%g\edi%gﬁ?gmm to light,
immoibilisel rbofidairebihaing tprowsiretd trelighvevibofl awiresredhaddhsaiange of

Profeinkg f'i’uﬁ beyerags dingchivae. e tiayin (ERP.A87 R §BketRBectrum of

present light Stabilising composmon is particularly effective in preventing
10 thdigevesitpnibniaesanstéROM®Your in beer, especially in beer that is

stored in peaAFRINGUIBALISIkaASRATRRIOVIGHtN pasticuBeed tonbaiage- 1-thiol

th rent to li ith a ength i e ran f 330-360
P e e e M RSO AL HoGRAP R pos
lighippvitBinving rahg@w(smammm bX firehstbsdwtosenf bkt %ﬁﬁﬁudko flavin

ﬂan?ﬁ"ée'Rr bR fnﬁaﬁg%ﬁgﬁhg uengkhiok %Mﬁ-{)oﬁmﬁxg%ﬁ@@ﬂcs in beer, the

threshold value forthis substance in water is only a few t).
1S 3-N#BTrigcksklieduehtorisanpiprmednty e fosctiois b‘é?v@éé‘i’ﬂi@jﬁ%%‘kéﬁ%é‘& stabilising

”beﬂalswlﬂ{%%%@ammﬁm the,malt %M%)iﬁ@%%&l@@i@@wdent
principles in beer, the 15 |so a acids, which orlgln?te n%%q)nly fr? qo% q
usé’%ﬁt’f?@‘}ﬁé}%‘eﬁttﬁk’jﬁ?& M@T formation by at least 30%, preferably by at least

50%, more preferably at least 60%, even more preferably at least 70% and most
preferably by at least 80%.

20 The present invention also provide a method of manufacturing a beverage or a
foodstuff that is resistant to light induced flavour changes, which method 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.%,

25  preferably of between 0.02 and 3 wt.%, calculated on the basis of the amount of dry

matier introduced.

Furthermore, the present invention eacompasses a beverage or foodstufl that is

resistant to light induced flavour changes and that has been obtained by such a method.
30 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 ug/l of substituted pyrroles as defined hercin



composition in an effective amount to inhibit light induced flavour changes

is evident by a reduction in the rate of 3-MBT formation by at least 30%,
preferably by at least 50%, more preferably at least 60%, even more
wieferabiy:at least 70% and most preferably by at least 80%¢ 28 iTHas/ 050064
present invention also provide a method of manufacturing a beverage or a
foodstuff that is resistant to light induced flavour changes, which method
comprises introducing the light stabilising composition as described

above. In one preferred embodiment the aforementioned method
comeprisesintnotaeing inte:thenbeyvie sageoD foddstBffitheyligtistabilisingduced
compositign in an.amount of between 0.01 and 5:wt.96,,25 preferably Qf. ...
ol ERH 6 BB eh 3 Rt SRR RIS Mlh o NI geverase
mattekintroduced. Futtherrnorelcthblprédent huvehtiod Bwsopiamdbs 4 least 20

bei{gﬂarﬂes%sm%ﬁtﬂgrm@&.'ii!&@%'é&aﬂ\'etéhllgBH@%@%&J@M@HX GHANGEst lcast 1
andthat has been obtained by such a method. 30 Another aspect of tkLe /

5 VBt AES TN Hbl bR aTihg VeI I A Sh B el ndor
valupmbless than 25, preferably of less than 15, more preferably of less
than 12, comprising at least.at least 0.3 g/1 of substituted 0l S nntainineg
dofined NV 00 kAR eI, SE OB 00 2 bty o epaieining
leastv8B@ gt mpsiol dricier DI rSeability alyaih$0 it lindue s ferabbust least
ch%gggglgmﬂigylarly effectively realised if the hop containing beverage
contains at least 1 g/l, more preferablg at least 5 g/1 and mo&é\%{eferab

) |
10 at least 2er ¥R Substitiiet pioled. intarissthdisatPheyaragers belerage

preferpblycontainsianigaspik Grangyl anake qrefierabl\z At dask 3 higdihaidxy-6-
most &gj&qbgaau_east 6 mg/1 maltol. and/or DDMP. According to a
particutary prératréd 8ibodiment, the present hop containing beverage
compriséscatdeast® yrignghefepatiyrad leabodionang/ theriore prafenatlybaycrage

'eaé&%plﬁlgi&lé)iﬁ‘%}@fﬁ%e‘f&ﬁ%%@ GiQiad lﬁ{Eﬂ? h{a@f&%gai!‘gﬂ bodimentag of

the hop containing beverage comprises at least 40 mg/l, preferably at
15 |eadthpdrergmehyd-3-Giryeiaisbutdnldrawyot:- et N dsyran-4-one.

The concentrations of maltol, 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-
one and/or 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-2-carbaldehyde in the
beverages and compositions according to the present invention may suitably be
determined by means of the analytical methods described below under the heading

20 “Methods”.

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,

25  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 hercin 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

30 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.



According to yet another preferred embodiment, the hop containing
beverage comprises at least 5 ng/l, preferably at least 10 ng/l, more
preferably at least 25 ng/1 of 15
Bhydroxamzethyl-I-(3-methyl-butyl)-iH-pyrrole-2-carbaldehyde e 006/050064
concentrations of maltol, 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-
one and/or 5-hydroxymethyl-I-(3-methyjAutyl)-1H-pyrrole-2-carbaldehyde
in the beverages and compositions according to the present invention
may suitably be determined by means of the analytical methods
describ&dibeloiaingderthechieddinge 201" Methods" . iBlrederably, thechep lor the
Contz?ritr}]g] &u?e\éiﬁa&%ﬂsogigﬁ%m Qt%glf %ﬁ?ﬁ!lgab%e\g&leﬁlseﬁﬂgﬁmm% improve the
pré?eradl : the op C&Jntalnlng everage is beer, malt liquor, porter,
shaiabijitopf deotieepevéradisuffaare o By cofeinifavart dasst rajd process
Evg(;hmg oreferably, the beverage is beer, most preferably lager beer.
In a particularly preferred embodiment, 25 the hop containing beverage

5 had aW@N&W%F&@H&W@W%}%F}W@W HYEE HEEhave a brownish colour
associated withahewse ¢f sigindicanipamavnid<afolounngcaramealofssting of
explained herein b%f&fe’ the benefits of tr)jeﬁ%r]%seqt I}g&t stafblllsmg

compositionav%P%% paf’tPc?ﬁPa(m’gﬁ%gFégn " 1%%#103|t|\}%r%%ducts that

have been péckagediintontahetstitataire crapdpareins todlginipniulated by
wavelength Wetgﬁoﬂﬂg 20030 MMy LSRESIBINJESSINGR 40BN r&@:thing sugars

green, clear and blue glass. Consequently, in a preferred embodiment, .
10the present RYEFESN I DearRgeS e BBHISH MYSEn BRI b fotriose,

glass, especialyin sleareigeeaniglass. WO 2006/104387

PCT/NL200 /9@00{63/4 11;Yet another aspect of the present invention

relates to‘a g)r"o 855’ tol e manufacture of a composition that may

suiteishcibeukesl 48 wh%dditivedyy impriovettieccstabitidyipfbeirepigagrorture are

fooge%liﬁ&@gg&ipst light induced flavour changes, said process comprising:

5 providing a Maillard reaction mixture containing: ¢ 0.3-35 wt.% of amino
15 corhpdsnidre seie ded e saagrBip we e tingnsralsinb aitidepd Slidesduring

proteins,aRch gempination thesaal i df-90vb3% of Gasaehydiategesdidsolved in

carbohydrates includin(%, calculated by

water at a dry solids content of 0.1 wt.%, exhibits an absorption at 560 nm of at

least 0,1.; and
¢ decolourising said reaction product to increase its absorption ratio Aggeseo by at
20 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

25  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

30 following requirement: 4,000 <P x 157710 < 2 000,000; P being expressed in

seconds and T in °C.
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weight of the reaction mixture, 0.5-80 wt.% of one or more reducing

sugars 10 selected from the group consisting of maltose, isomaltose,
maltotriose, glucose and fructose; and ¢ 0-20 wt.% water; wherein at
teasb@wtdo of the dry components contained in the reactisoTniktoseeness
cereal derived; 15 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
decoloukisingmsaictieactigrrotitet todnorepsedts dbsohptipatraticed Maillard

A299£ 50, by, 5%93' agtdléj%(%m%gmht@&eazs%#@wpﬁ&rrﬁﬂammmcc

ment e Ma reaction mixture contains at least 50[)
wergﬁt @mﬁyiméﬂefoeﬁlm@%ﬁ@a@ﬁl@h@iﬁsprm@maﬂ%ﬂwrba%@ i@@%tﬁiﬁ‘\%f@ fthen
of 8'&%6%&%&&%?%@@&%@@@@%&@% Ry Mﬁ@h%%ﬂﬁb@%ﬁ%%gﬁbﬂ&h 560 nm

selected from the group of barley, wheat, rice, rye, maize, sorghum and

coRtfdinstiofs: 2tharelsr By SiEaTIFathe: Eombination of amino compounds
and carbehygratascoostitiescabeastied wiadwoltive ehithribatteesent invention

contaiped in thebMa"fa P re%%ﬂ%ﬂ (Wi%rﬁqf E?m?w 5%9% the. aming e Uv-
compoun S an car ates are cerea 89 |ve e heatlng condltlons

enpigyetoto nh@r?@iMIim%ﬁrdl¢é‘aﬁtldﬁgﬁbefélﬂahw%e5@ﬂﬁe iBoAsHElETg With 2

requirgment: é&&% RotoddEn3R) e QR0RARiPobainge RiessR e dment is
seconds and Tin C. WO 2006/104387 PCT/NL2006/050%§4 151tis an

10 o s SERRTAPHSIHEIBI T Bre BRI B dhapere B MTHHOLEY Maillard
reactionshestsninpeosignifitantlatonminiyef shersdatibl preiductiEhosninf the

aCCOI’dC%I? S W th ﬁreg%qsdsﬁ%boglnlgﬁ thl‘? rqggtml‘% glgg{,%%p(ggé%g n the
aftgreheat ea men SSO ve t’er at a dry solids con entof O
wt.emasxhibiisdath alssprptibn at 58O rnes of d0SE% 018, mereiprErdyaplglerred

of ALIEAF - the present process yields a light stabilising composition in accordance

with the present invention in a yield of at least 20%.

Methods

Sofids 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:
% solids = T %) 140

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

we = weight of caramel initially added
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Decolourisation of the reaction product in accordance with the present
invention results in a substantial decrease of the absorption at 560 mn,
whereas the UV- absorption characteristics remain largely unaltered.
Humeimegeordance with a particularly preferred embodimentythezoos/so664
reaction product obtained after heat treatment is 10 decolourised to
increase its absorption ratio A250i560 hy at least 300%. The present
process will usually produce a considerable yield in the form of the

present light stabilising composition. Typically, the yield of the present
process is in the range of 5-90%, especially in the range of 10-80%. In a
particularly preferred embodiment the present process yields a light
sta%‘fﬁ%’i’r’fj Bhifibsition in accordance 15 with the present invention in a
yiefdiobaplepste20ohimeatifo i Soligdons Hrems el sotrigisontEntabfsaielined as

maigriakiswelermines by divngofiSanytie,uRomaeaRIigr 20:compesad af 610
pure quartz sand that Passes a No. 40 but no%a No. 60 sieg/e and has
€

beBH- BrafSraby Qigelich BT RSSO SEE hadRtd acid-free,
dr;;,goag wi,gnited. Mix 30.0 g of prepared sand accurately weighed with
1.5-2.0 g accurately weighed material and dry to constant weight at 60C .
unaéﬁni%gﬁﬁbﬂ‘w%ﬁgr@%ﬁlﬁ%ﬁﬂ%%@? RPEY RECOHSS dNe LT WalgRPaFme e
therngainddpkis caramehordecalattised camimehnGalguldteliheditidb solidsudy.

as QIS RO TS} SO0, BT Wi SHfIOARINLOS PR with o
pluscaramel ws = welgﬁt of sar_lcfao‘ro we = weight of caramel initially
addethiMitOspeOsMIBHB8T P OFNIcRE6/05B642ab WHk UM Hterisity Fiierence.

thepurpasaRfdhissapciiicationn Caloridniensi.ef a certain material is

defined as the absorbance of an 0.1 % (w/v) solution of solids in water in

g x100
2 1EM Al AL el Xﬁd
o sohds

Determine % solids as described under Solids content,

Classification/Absorbance ratio

For the purposes of this specification, Absorbance Ratio of a material is defined as the
absorbance of an 0.1% (w/v) solution of solids in water at 280 nm divided by the
absorbance of the same solution at 560 nm. If necessary, pH of the solution is adjusted

to between 4 and 7.

Procedure

Transfer an amount of material equivalent to 100 mg solids into a 100 mL volumetric
flask with the aid of water, dilute to volume, mix and centrifuge if solution is cloudy.
Pipet a 5.0 mL portion of the clear solution into a 100 mL volumetric flask, dilute to
volume with water, and mix. Determine the absorbance of the 0.1% (w/v) solution in a
l-cm cell at 560 nn1 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 resuit of the multiplication by the absorbance

units at 560 nm.



5 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, dilute to volume with water, mix and
vantndkgerstihe solution is cloudy. Determine the absorbangeftheclears
solution in a 1 cm quartz cell at 610 nm with a 10 suitable
spectrophotometer previously standardjzed using water as a reference.
Calculate the Colour Intensity of the material as follows: Colour intensity =
.610X100 b !o solids Determine % solids as described under Solids
content. 15 Classification/Absorbance ratio For the purposes of this

sp%%'f' 3}}8& 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
byh¢ atvsorbandedftiededni&wohston BresGoytir- Hrracessafpapiics tHEST),

SOLHHQL@H? m&ge o @%ﬁ@’%ezﬂc%s%% 44 39(PrRcedure hRster @Rotte, against

amount of material equivalent to 100 mg solids into.a 100 mL volumetric

3 fladi\withs the tPaRshatdr dhioibwrvorifte R sAdSBRRIEE i Sigtmically
is claudy. rRipet oS, Gonlypedionof ine shearrsotimintoarl@MERC = Aqg x
volumetric flask, dilute to volume with water, and mix. Determine the
absorbance of the 0.1% (w/v) solution in a 25 1-cm cell at 560 nm and that
of the 1:20 (v/v) diluted solution at 280 nm with a suitable

SPQSARDRLAEIP S RIRYIRYS% SIARFRIdIZRs Ling WalRTAS eference. (A

suitable spectrophotometer is one equipped with a monochromator to.

10 probal S D BRERHET by NVA P RUHTHEDY SHeH GusTIg AL L Serad g
charagtenséiadeddXcmpehintalicoiatahesh hsolrnoaRatc bydirsare.
oy CHOTREARG 1SS 9P S SHEA] by BbSEHDANCE e ok el
amMmaNEE 2006/104387 PCT/NL2006/050064 17

Chromatographic conditions:
15 — Gradient: 90% A, 0°-177; 40% A, 25°-30°; 90% A 35°-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
200 — 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
25  Under these conditions, 3-dikydro-3, 5-dihydroxy-6-methyl-4H-pyran-4-one elutes after

14 minutes

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

30 Maltol and 5-hydroxymethyl-1-(3-methyi-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



EBC colour EBC recommended method (European Brewery Convention,
Analytica, 1987), whereby absorbance of light is measured at 430 nm in a
1 cm quartz cuvette, against 5 water as the reference. The absorbance
valueommeasared is multiplied by an empirically derived factoeaif/RE2 k@ /gives+
a colour value in terms of EBC colour units. EBC = A430 x 25.
Determination of 3-dihydro-3,5-dihydroxy-6-methyl-41[ pyran-4-one 10
Analysis is performed on a Waters Alliance 2695 HPLC system with
Waters Diode array 2996 detector, scanning between 210-500nm, using
Miffensiui, 325 aoftWanahiGotumndsedrDisedyerygbi8bCia! (5riv). 2500 aple
M SR RUREIER dCR BROBRET ML GIBMARAARNG.q in o Gorsel
ol %”r%dl%ﬁt? 9 A, O-17" 40% A, 25'-30"; 90% A 35-45'. -
SoN&At A anesDs (o) el srestuisit b rfdfhiiciatil (mrEeBius water,
adg%@qi-lﬁtpﬁ, Bwith farmic,acieh (-100% RigdelsdrHaRBISAEPREm) was sct
27 01%) ~Solvent B: Acetonitrile (Si [)na-AIer(/:h, cat no: 34998) - Run-time
5 454iAltEs BhN EiR-RREBI IR - SHmpie¥emperature: 8C - Column
termpeGiwet20 Cons DL @assIAG eQAHINUALS -cGamples itiepdraanpyck 2
() diion i salvert 4,25 et (RasesANAGS D apd 0 25,0n 1
3-di 311 ?8’§°%“8‘.’F§3r§%§6ﬁr§eﬂ¥§/ - Ef—c|-pyrain'-4rflén'e elutes g_ter' 4 %iﬁa%es
Detfeiieratibheoivataltobanés Ay arexipmbayiiessendaliop migep i 1§ °C/min to
pyH&lec2pearhaldebvds 38:Maltal and s mL/min, constant flow. An Agilent 5973
_ 5-hydroxyme_thyl-I-_(3-_methy|-butyB-1H-,pyrrole-?gzrbgldeh de are fom 33 ¢
10 defdmtinedchy SRRENRs /M (StiF B St RvE Bt detioiG A ming from 353 o
Chzomategvainby/Mass; SpECirosco pyuiiidi d endipoiip gy 3@kl BG/a with
Gerste WO 23R 184 R G 208/ 0RAR8 Ry 11-G-methyl-buty)- 1 H-pyrrole-
2-carbaldehyde, eluting at 11.5 min, is quantified comparing its signal at 195 m/z with

an earlier recorded calibration curve.

Examples

Example |

20 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 I hour at 180°C

25



18 Twister'TM, 0.5mm film thickness and 10mm length is equilibrated in
30.0g of sample (e.g. beer) for 45 minutes at room temperature. The
twister is then desorbed in a Gerstel TDU (Thermo Desorption Unit),
prograammed at 40C initial temperature (0.50minutes), thenratrMOGYsmFvos4
to 260C. The CIS (Cooled Injection System) was set 5 at -20C, and on
injection heated to 280 C at 12/sec. TheyGC system consists of an Agilent
6890A GC, equipped with a Chrompack capillary column CP-Sil 8 CB
Low Bleed/MS, 50m, 0.25mmID and 0.25m film thickness. The oven is
operateld aﬂ&iﬂi@ratoti@mmﬂﬂési,ngnd)ﬂmir@i&edvatd@@mhd tooB00®colate rye,
He“uﬁrﬂ 13 Seq S G %{ dRza ¢ %n%é 'E‘H'a(rl}l!&» R?Ji%@&f %lﬁngpccmlly
5973 10 Mass Selective Detector is used for d tection, opera ed at El
70@%}@@&1‘?1119@%6?\%@@%& @oowikz: Maltol, eluting at 11.5 min, is
quantifiqﬁ&ﬁﬁ?&ﬁ&&%ﬁ&ﬁi@ﬂ%@%ﬂ@wg@mtmﬁ@fﬂgﬁdﬁﬁpﬁmhgm malt)
callbratlon curve. 5- H%droxymet |-1- ( -methyl- but

5 2- QUSRI AEPRGHRY BE1A™S AR S ﬁf‘aﬁ iethe ’%Bah é.t%ﬁ Y df
195gm/mavithaenedsied aemed@dncahkrmmn curve. 15 Examples Example

L 20 Lot sranllinng, LET0 1oRliong ac?r?fl%cgat IE%E’J?%‘SFM”M%%%&{V%{&
prepared from a crysta ese crystal barley malts

erenrsifi orodl DAGDRARCHD Blyinep wens g T lEigrod vsing a

congitions recifeshin sLabledookaRle] Sigyving sanditines Roasfighed with a
conditions Barleéal 1 hour at 7OC | hour ah1350 Barle%56 d%)%u at 70C

101 nYUHB 8 0C T BhHgg s Ot Ao7oE i HOTHSE 50 nomunal
20604387 RETVNE2 006106006 4nh Sl additon? Jighistabiiings so obtained

co r%sci})igcnerslt\r%?erc? tgfrle&a?rgegvgﬁ%%t?o@aoﬁ%%ﬁiyy 5 mbar pressure, 40°Cito a
solution containing 5 to 32% dry wt. solids.
The absorption of the crystal barley malt samples was measured at different
15 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 0594 0.003 0.000 0.000 2968

20 Tn 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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caramel rye and caramel wheat malts that were provided by Weyermann.
specialty malting company (Bamberg, Germany). The aforementioned
malts as well as a conventional production malt (tight malt) 5 were further
preparedHy’grinding 100 g of the malt sample with 300 m| weaterLTive/ 050064
light malt was employed as a reference sample. The resulting

suspensions were centrifuged and papgs filtered. The supernatants were
acidified to pH 4.2 (0.3M HCI). The resulting filtrates were ultrafiiltered
using a Millipore Amicon(r) series 8000 (model 8400, 400 ml-) stirred cell,
equipped! with a 10 Millipore(r) YM 10 regenerated cellulose ultrafrltratiion
membrane-{1;860-nominat tect] ittt ch teti37 6 MM, cat,
ng.13642). The ulir .h#a P%h}f nhf@rﬁW«nrp ~nm~"§§¢$g:§ﬁﬁ by rotary
evapBRition (typically 15'Mibar pressi@tdoc) to £ 86RMSH Eftdining 5

to BRSoatie wie solids. Tieezbsdrption4sthe crystal barl@ygmalt samples
wgs meastred-at differeptg S wavetengityrs; sy the-agiglyticat procedure
deiscribed Kerein hefore. The rdsults obtained dre shown.in-Table 2:
TabRESaHipR 280 nri%88nm 560n810 nm|A280/588 Barley|1 1.025
0.(H:4€,000 0.000 213528Bérley 2 1.3389.013 0.001 0.006 2390 |Barley
0.3920,6030:0000.00@2368 20 agetion, analyses were carripd out to
determine the concentrations ot Maillard--reactign-products-in-theimalt
safifil%3The obserledt®itentratione 6f 5- hyg roxyme‘%f?yl-furfural
(HMF), mallet and 2-acetyl pyrrole are recited in Table 3 (in mg per kg of
dry matter). WO 2006/104387 PCT/NL2006/050064 20 Table 3 mg/kg
DM mg/kg DM mg/kg DM Sample HMF maltol 2-Acetyl Pyrrole
Chiegie fye 19239 4299 0.6

The light stabilising properties of the treated malts described in example 1 were

compared to the ultra-filtered reference malt by adding the treated malts and the

reference to Heineken® pilsner (the Netherlands) in dosage of 20 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).
Bottiing was performed in such a way that entrapment of atmospheric oxygen in the

beer and headspace was minimised.

The bottles containing the light stabilising composition in the indicated amounts

as well as a bottle with a control sample were exposed to simulated sunlight by a

Xenon lamp (Atlas Material Testing Technology). The light dose was 2700 KJ/m?

during 60 minutes.

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,



Caramel rye 13391 1019 3.5 Caramel wheat 19188 924 1.8 Barley 1
2416 156 0.04 Barley 2 6333 436 2.2 Barley 3 53008 8078 4.3 Example
2 5 The light stabilising properties of the treated malts described in
examplecdssvere compared to the ultra-filtered reference mait by emboéngoocs
the treated malts and the reference to Heineken(r) pilsner (the
Netherlands) in dosage of 20 g!L (dry weight). The composition was
added to freshly brewed beer, which was subsequently bottled in a 300
mL green glass bottle (Heineken(r) export, BSN or Rexam bottle 35.5
EBFzb(BR). 10 Bottling was performed in such a way that entrapment of

a
b

pttles containing tfl1e

macunhare
llluopl 1CTl

0w

HPNI S PP ol | | H
Hrthe ReEn AngiEadapaRe vas minimised The
ight stabilising composition In the indicated

a
Si
T
0

mMyulws! as well as a bottle wiffia control sample were exposed to

ntated suntight by a Xenorgigmp(Attas Material Testing Technology).

he light dose was 2700 KJ/m2_15 during 60 mingtes. The concentration

RHBTYiA the samples can suitably be determined|by means of the

ethod 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
Seglignplp. 123-128). 20 Analyses of the aforementioned samples

5 Showed that the MEE&%Q&SF@E%H&@JMH%%@E a&gﬁs%%@agmdiam by

stabilising compdrgltlon was

ignificantly lower than the MB

corféerrratonstgitd irmmeneferepiey SAMPRIaSHBNY in Table 4. WO
2006/10438/-5 i k20061000964 2drolablad MEE levehpolativeg $uer. Afier

reference sample Barley 1 16% Barley 2 9%

10

15

20

a short extraction period, the malts were centrifuged (15 min at 5000 rpm) and the
supernatants were paper filtered. This filtrate, diluted 1:1 (v/v) with milliQ water, was
subsequently ultrafiltered over a 1kD membrane. This filtrate was then concentrated by
rotary evaporation at 40°C to give clear dark orange malt extracts with 4-14 % solids
(w/w).

The absorption spectra (200-700nm) of the extracts were determined by a
spectrophotometer using the procedure described herein before. The results of these

analyses are shown in Table 3.

Table 5
caramel wheat caramel rye chocolate rye
Extract characteristics
% solids 14 i1 4.2

A280 5.09 5.85 5492
A430 0.093 0.094 0.122
A580 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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Barley 3 7% Example 3 5 Chocolate rye, caramel rye and caramel wheat
malts were kindly provided by Weyermann specialty malting company
(Bamberg, Germany). Samples of the malts (110 g) were ground and
wmixenonitisE30 ml of water. After a short extraction period, thg/Nizisondne4
centrifuged (15 min at 5000 rpm) and the supernatants were paper

filtered. This filtrate, diluted 1:1 (v/v) with milliQ water, was 10

subsequently ultrafiltered over a 1kD membrane. This filtrate was then
concentrated by rotary evaporation at 40C to give clear dark orange malt
exitaptpwith 4-14 % solids (w/w). The absorption spectra (200-700nm) of
the eXtr%Eés- ﬂ%ﬁ?ﬁ)ﬂ%&ﬁ %?zggeQYnaEygﬂﬁggg Q@&E%?@E@H H?Sniglm%inekeﬁ export,

procedure descri erein before. The results of these 15 analyses are
shewdnlinmmagks Sridprmiearamsridast calfaMe TyenasBraians Wae
Extrachaharactesistices %, solids $7l 1 A280nD005 BRRA2. Adddition,
0.093 0.094 0.122 A560 0.0079 0,0071 0.0181 A610 0.0047 0.0042 .

0. G5 RO EED A OIS0 A5 oS lges o depited
20861106¥387 PCT/NL20061050064 22 Example 4 The extracts (5m1)
obtained in Example 3 were applied to 37m1 Heineken export, and
illuminated for 12 minutes, in clear glass vials. MBT-concentrations were
detéhifed and checked against a 37m1 Heineken+5m1 water reference.

In EEdi b (1 g/l extract) | Caramel wheat Caramei rye Chocofate rye
EBC430 (beer: 5.6) 9.1 9.1 9.6
MBT experiment
MBT relative to control 12.3% 9.6% 13.8%
dose {g/l beer) 16.7 13.1 50
EBC430 (additive effect of 388 30.7 15.3
the extract )

Example 5

The light stabilising properties of the following 4 substances were assessed by
adding 1 g/1 of these substances to Heincken® pilsner (the Netherlands):
¢  Maitol (3-hydroxy-2-methyl-4-pyranone)
s Pyrrole-2-carboxaldehyde
¢ Methyl-pyrrole-carboxaldehyde
¢ 2-Acetyipyrrole
o 3 3-dihydroxy-2,3-dihydro-6-methyl-pyran-d-one
s S-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 boitle 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
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5 LAB colour measurements were conducted. The results of these

analyses are depicted in Table 6. Table 6 Beer colour ? /| extract Caramel

wheat Caramel rye Chocolate rye EBC430 (beer: 6.9.1 9.1 9.6 MBT

exparimentsVIBT relative to control 12.3% 9.6% 13.8% dosedlibaend@&imed

13.1 5.0 EBC430 (additive effect of 38.8 30.7 15.3 the extract) 10

Example 5 The light stabilising properties of the following 4 substances

were assessed by adding 1 g/l of these substances to Heineken(r) pilsner

(the Netherlands): 15 Mattel (3-hydroxy-2-methyl-4-pyranone)

PyrmieﬂzLmapboxaﬁddﬁyﬁteamh}&@ywdieempxﬁldeliglrﬂieiosc was 2700 Ki/m'®
%%;y H)érrgl 5 -dihydroxy-2,3-dihydro-6-methyl-pyran-4-one 20

5-hydro ymet (3 methyl-butyl)-IH-pyrrole-2-earbaldehyde The

aforem@mﬁ@wwwﬁmheé%@ad@’eddﬁam@swbﬁiéiﬁf@artféebmmeﬂs of the

W%ﬁ{é@&ﬁﬁ&l%ﬂyo?@m% grb@diSQ@;ﬁghe@r}e@ glase botila (reineken(r:. (1997)

export, BSN or R e 35.5 EB- Bottll Was p gormed

SUCh SR PiHAe RapAe et A B 8&3‘/‘5% R T e e of he
headspacesivas rfinim ﬁé@a&&hﬁb@tlesxmmalﬁ hng Ithvelfight\dtabifising in the
com osition.in the indicate meynts, 4 chjkgsf&lp@tﬁlle Ath & eoniteb e Th
sam Sanlgpgse\;ig%rgs%)éll o rgf?nu ate% sun%zht by a WO 2006/10043 Ip oo
POPF/N?E 20061056d84T #82Xenon lamp (Atlas Material Testing

Technology). The light dose was 2700 KJ/m2 during 12 minutes.

Table 7

Name MB T-inhibition'” (%)
Maltol 20 (2.6}
pyrrole-2-carboxaidehyde 44 {2.0)
methyl-pyrrole-carboxaldehyde 60 (5.2)
2-acetylpyrrole 35 {4.4)
3,5-dihydroxy-2,3-dihydro-6-methyl-pyran-4-one 57
5-hydroxymethyl-1-(3-methyb-butyl)- 1 H-pyrrole-2- 78 (5.0)
carbaldehyde )

Y7 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.



The concentration of MBT in the samples was determined by means of
the method described by Hughes of al. (Hughes P. S., Burke S. and
Meacham A. B. (1997) 5 "Aspects of the lightstruck character of beer".
nstiterefsBrewing, Proceedings of the 6th Central and SowhAftieme/050064
Section, pp. 123-128). The levels of MBT found in the test samples were
compared with the MBT levels found imthe control sample. The results
are depicted in Table 7. 10 Table 7 Name MBT-inhibition (%) Maltol
20(2.6) p rrole-2-carboxaldeh de 44 2.0 methyl-pyrrole-carboxaldehyde
60(5adms2-acetylpyrrole 35 (4.4)
3,5-dihydroxy-2,3-dihydro-6-methyl-pyran-4-one 57
5-hydroxymethyl-I-(3-methyl-butyl)-1H-pyrrole-2- 78(5.0) earbaldehyde
Values ih parentiiesesrapregent measuring error of duplicate
measuremepisin thlaThiessAsulisshon nat MedMRT.aqneRmiaiandor ay
the samples containing one of the added substances was significantly

S Jower thiRliHe BT RSHdehiratioRsBEng TP 1% B3ntrolodamise fAmey'a:
2006/104387 PCT/NL2O06/050064 24 Claims 1. A composition
containing (A) at least 'no g, preferably at least 50 pg of substituted
pyrroles per kg of dry 1§ mattergsaid substituted pyrroles being
represented by fh‘é\ifollowirjgformulaz R3 N R2 10 wherein R' represents
an optionally oxygéf\ated /Iﬁydrocarbyl comprising 1-6 carbon atoms; R2
represents hydrogen or an optionally oxygenated hydrocarbyl comprising

10 1.6 carbon a%&%’%%“a%dﬁ??%‘ﬁ?é’é‘e?ﬂ%%l%dﬁ‘é’ﬁ%‘ﬁﬁd hydrocarbyl comprisiig 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
i5 (B) at least 100 mg, preferably at least 500 mg per kg of dry malter of a pyranone
sclected from the group consisting of maltol, 2,3-dihydro-3,5-dihydroxy-6-
methyl-4H-pyran-4-one and combinations thereol;
which composition, when dissolved in water at a dry solids content of 0.1 wt.%,
exhibits:
20 i. an absorption at 280 nm (Ajse) that exceeds 0.01, preferably exceeds 0.05;
and

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

2. The composition according to claim 1, wherein R' represents an oxygenated
25 hydrocatbyl comprising [-6, preferably 1-4 carbon atoms.
3. The composition according to claim 2, wherein R' represents —(CO)CH; or —
CHO.
30 4 The composition according to claim 3, wherein R represents ~(CO)YCHa.

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



linear or branched C1-C5 alkyl. residue; and 15 (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-
wethyb4Hspyran-4-one and combinations thereof; which copaasittons;/ 050064
when dissolved in water at a dry solids content of 0.1 wt.%, exhibits: 20 i.

an absorption at 280 nm (A280) that exgeeds 0.01, preferably exceeds

0.05; and ii. an absorption ratio A280/560 of at least 100, preferably of at
least 200. 2. The composition according to claim 1, wherein R' represents
anéoxygefiatedni2bdysracashyihgomprisingel 6, theefecabling -dagaorherein R
atoms. 3. The compaosition ordin lajr IR’ ren t
O R B e e o
R'#epresents -(CO)CH3. 5. The composition according to claim 3,

wherein R' represents -CHO. WO 2006/104387 PCT/NL2006/050064 25

6. The composition according to any one of the preceding claims, wherein vl
RZ repreSEraRRI bR ACC TS B RIB o BRS G haleh VB}%E%%%CR’ methy
comprisihgH-2 carbon atoms 5 7. The composition according to claim 6,
wherein R2 represents hydrogen, methyl or -CH2OH. 8. The composition
according to claim 7, wherein R2 represents hydrogen. 10 9. The
cofpositidis ecvordifientecetaiinrioglidrein RETRSp e sERtss e DOFPELD.

The composition according to any one of the preceding claims, wherein

R3 represents hydrogen, methyl or -CH2CH2CH(C2H3§CH3, 15 11 The

10 cofhpositidts SPEBRITHEPACEITRAS, B &iny BEETR Bt ﬁ‘i%%@dl%%é%..' 12.

The composition according to claim 10, wherein R3 represents methyl. 13.
Th?()(.:om%gltégglpa(%%%g Iggcg(l?d%%”trc]) %gy%ﬁgrgw tﬁ@pﬁ%?é&%%néﬁfms, wherein R’

represents hydrogen, methyl or -CHpCH,CH(CH;)CHs.

11.  The composition according to claim 10, wherein R’ represents hydrogen.

12.  The composition according to claim 10, wherein R? represents methyl.

13, The composition according to claim 10, wherein R® represents -
CHoCHoCH(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
30 least I pg, preferably at least 3 pg of 5-hydroxymethyl-1-(3-methyl-butyl)-1H-pyrrole-
2-carbaldehyde per kg of dry matter.



20 CH2CH2CH(CH3)CH3. 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
any matters25 15. The composition according to any one of the/ precedirugss
claims, containing at least 100 mg, preferably at least 500 mg of maltol
per kg of dry matter.. 16. The compositign according to any one of the
preceding claims, containing at 30 least 1 hg, preferably at least 3 g of
5-hydroxymethyl-1-(3-methyl-butyl)-113-pyrrole- 2-earbaldehyde per kg of
dry mattar AN 006IE0 4387IRE TéNIn2006/08006 4r26d R F kkrims, wherein the
composition according 1o, any;one-of ihepr r%%‘%’é’l% Glaims whersindhe
composition contains at least 0.1% of reducing sugars by weight of dry
matter. 18. The composition according to any one of the preceding claims,
whegyein the. S.aomuesitignisassentialyseniplaelywaterseluble. d8erein the
The compositjon according to any one of tP preceding claims, wherein
5 thé ERMIEEHd AETH RS IR REn 35080 H%I\?Veight of dry matter, of
components having a molecular weight in excess of 30 kDa, particularly
in excess.0f 5 kDa. 10 20. The compgositio rdi any. 0 et
prggédinsgrgc(ia?%g?%%g?e?ﬁ%%nsgo ids nc?fa r?{lgn%ﬁ%ﬁ egigg%aﬁ%gsﬁ%%ﬁlss %S‘é} the
100m9es piaferablinatdesdbep00iRoby mesth i EfEraBRY e RIZSTBYIFIGhaEng 2
21, bhe samrasitionaccerding toany-a0a.0fhe Rieeesing oaims,
wherein said composition contains at least 30%, preferably at least 50%
cereal derived matter by weight of dry matter. 22. Use of a composition
aceordingte atyeiReioh the@piteedingnglaimsodistanp2Cedilditiverts, prbvent the
or [Sflice il idncod favaut canges ngYerageR AL foadRlfsy &8y, mos
Use according foc almnﬁcf wherein the composition is introduced into the
bevertgdorapbdstdff wi-fn amount of between 0.01 and 1 wt.%, preferably
of between

10

15 21.  The composition according to any one of the preceding claims, wherein said
composition contains at least 30%, preferably at least 50% cereal derived matter by

weight of dry matter.

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

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

23, Use according to claim 22, wherein the composition is introduced into the
heverage 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.

25
24, A method of manufacturing a beverage or a foodstuf! that is resistant to light
induced fAavour changes, said method comprising introducing into said beverage or

foodstuff a composition according to any one of claims 1-21.

30 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



0.02 and 0.5 wt %, calculated on the basis of the amount of dry matter

introduced. 25 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. 30 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 27 between 0.02 and 3 wt.%,

calculated on the basis of the amount of dry matter introduced. 26. A

bebeirags dkFootrstulf tiatds rasidesmt wlidiet ibrdticed tly curemamjedry matter

wherein, the beverage or foodstuff is obtained by a method according to

claim 24 or 25. 27. A hop containing beverage exhibiting an EBC colour

value of less than 25, preferably of less than 15, comprising at least 0.3

o/l o substiisied-pyrrolestas tefinadimelaimidhand akleastA0Qigh gealtaierein

and/or 2,3-dihydro-3,5-dihydroxy-6- methyl-411-pyran-4-one. 28. The hop

co T BE B S0 R 6 B G h

preferably at least 10 mg/I of maltol. 29. The hop containing beverage

acearding {9 claim, 7. r P LAMRIRING A 625140 gl RIgIRIAPIYaL than 2,

least 60 mg/?of 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4- one. 30.

Th_éfh%ﬁl‘@ﬁrﬁ%i?ﬁhélb‘égéirﬁ@‘é%@&&aiHﬁ% GryeAoTERlHE S pyDglcs as

copprisinehatiseast sadl, preferablyatieast 1O0g OB-dihydro-3,5-dihydroxy-6-

5-hydroxymeth I-I-éB-methyl-butyI)-lli pyrrole-2-carbaldehyde. 31. A
d%%tgglbqf}ﬁ@g Ag & composition that can suitably be used to prevent or

reduce light induced flavour changes in beverages or foodstuffs, said

progessgomprising:; providing, a Maillard reaction mEe CANMAININGLS 5 me,

0.3-35 wt.% of amino compounds selected from the group consisting of

amhneaehdsaipestidésnpioteidtahd combination thereof;

29, The hop containing beverage according to claim 27 or 28, comprising at least 40
mg/l, preferably at least 60 mg/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)-1H-
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 Mailiard reaction mixture containing:
¢ 0.3-35 wt.% of amino compounds selected¢ from the group consisting of
amino acids, peptides, proteins and combination thereof]

10-96 wt.% of carbohydrates, said carbohydrates including, calculated by

oy

weight of the reaction mixture, 0.5-80 wt.% of one or more reducing sugars
selected from the grdup consisting of maltose, isomaltose, maltotriose,

giucose and fructose; and
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20

25

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,
maltotkasss7glucose and fructose; and WO 20 0611 0 43 5 FoT/NL2006/050064
PCT/NL2006/050064 28 c 0-20 wt.% water; wherein at least 20 wt.% of

the dry components contained in. the regction mixture are cereal derived,
heating said Maillard reaction mixture to a temperature (T) of at least 80 C
during 5 a period (P) at least 10 seconds to obtain a reaction product that,
when dissolveth it watarsat a dry solids content of 0.1 wt.%, exhibits an
absorption,at 560 nm of at least 0.1; anAg decolourising said reactign. .
produet S et K omr rall A LERG by A st S g setion
32. Procesis mucardintgtbderaing31, wherein the Maillard reaction mixture
contalfia it EAFNAORGRAUEINLALARY M3k ALRIGYING BEALLS 50 °C during

including at least 30% by weight of dry matter of cereal selected from the
group ot BRALY) dHeat, oecrpds habian sigstin® ARt eaiiBinatisngissolved in
thereafadkd 33 Brocessaceasaing to claing, TkiopidawhReiishe 560 nm of at
combiyati%n of amino compounds, carbohydrates constitutes at least 60
wt.% Of b’ri’“?%gtter contained in the Maillard reaction mixture. 20 34.
Precesscakooidingidianycone pfoghaits 3hi33swhierainodp0o0 i xAzsuseo by at
15T§:9Qtji%f% 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 A280/560 by at

leagt 390%s 2ecording 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 1,570 <

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

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

|98}
n

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



