-1- Description Natural extract conprising xanthohunol, and nethod for the
producti-on thereof and products produced therefrom5 Technical field The
present invention relates to a nethod for producing a roasted extract from
cereals, cereal malt or coffee conprising xanthohunol (XN) and a hop
extract 10 conprising xant hohunol as well as its use for the production of
beverages and/or food products. Background art 15 Hop is used as raw
material for the production of beer. Hop provides the bitter inpression of
beer but also an elongated shelf life due to its antibacterial effect. The
nost i nportant conpounds contained in hop are, besides the bitter acids
(e.g. a-acids), essential oils, taBnins.and pol yphenol s. 20 Xant hohunol, a
prenyl fl avonoi d (pol yphenol) of hopmﬁﬁﬂgﬁmoccurs in the lupuln glands of
the hop cones has a plurality of positive effects. Beside the antiviral and
the anti-oestrogenic and anti-inflanmatory effect, a cancer-cheno
preventive abaiuwaltextratt cdhdprising xhstboldinsd,umd awkthdl foh tleqiroductiyn teradir rent | y
under investigation in animal experinents._ The 25 content, of xant hohunol in
hops varies depending on t h@ Byt PEedpeebthgesdiond. 1 and 1 % The hop
varietieg having a high content of xanthohumol usually conprise a high
portion of bitter substances. -2-

Technical field

The present invention relates to a method for producing a roasted extract from
cereals, cereal malt or coffee comprising xanthohumol (XN) and a hop extract
10 comprising xanthohumol as well as its use for the production of beverages and/or food

products.
Background art

15 Hop is used as raw material for the production of beer. Hop provides the bitter

impression of beer but also an elongated shelf life due to its antibacterial effect.

The most important compounds contained in hop are, besides the bitter acids (e.g.

~ a-acids), essential oils, tannins and polyphenols.

20 _

Xanthohumol, a prenylflavonoid (polyphenol) of hop which occurs in the lupulin
- glands of the hop cones has a plurality of positive effects. Beside the antiviral and the
anti-oestrogenic and anti-inflammatory effect, a cancer-chemo preventive activity of XN
is also discussed which activity is currently under investigation in animal experiments. The
25 content.of xanthohumol in hops varies depending on the hop varicty between 0.1 and
1 %. The hop varieties having a high content of xanthohumo! usually comprise a high

portion of bitter substances.




Hop products nmay be divided in mwv hops, hop pellets and, hop extracts. Since
xant hohunol occurs only in the lupulin glands of the hop cone, hop Pellets
exhibit a high content of XN corresponding to the accurnul ati on of a-acids.
Hop extracts nay be obtained by extraction with CO2 and/or ethanol.
Whereas CO2 extract hardly conprises 5 any xant hohunol XN is extracted

al nost conpletely during the ethanol extraction. Recently; XN enriched
products are produced by a conbination of both extraction methods.

Dependi ng on the production nethod XN contents of between 8 and 99 % are
achi eved. The production of hop extracts enriched with XN and dri nks
conprising NN is described e.g. in the patents DE 19939350, DE 10256031,
DE 10240065 and H&f pkdfdudtd 868 8B . dividedtihevbhapead g pella@c aglshopantohetod 1S
relatively iHStﬂgogb;le and is mainly precipitated via the trub, the yeast, by
filtrati on arfg® ‘é{B‘?lIOF%‘gtan’rfnéiﬁé“R“g“ glengs of the hepicansy hapipellats exhibiss hige s
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ef fect, however, 0 qui | ower e ared 10 Xant noL Wth

t he convent i obainedvey fimectior Svth GULeAd/Or: hal®l! WhihbbsaT®, &@adhadlyicdmbis i nal
beer in nost of the cases. In sone stout or E'orter type dark beers XN
contents of @y &ythphymeinXN ixnxiieoted flwosi rompliicke furing the ethanoBexirariidne 2003) .

W't h i 3 i t hod whi ch lies |ate hoppi nd_a fast”
cool i ng of  REBE B ottt BB By et EurdBPn 37 s et
non-fil terednpbés. DERnMELEShE Broduckifh werhbd kNEoABRs 86bchG8H § ahd 99 & A0

advant age of the present invention that the isonerisation of xanthohurmol to
i so- xant hohuadhlieves The prodeatienl of peextragtyentiehet] avith XNiend drirtkheomprjsimgw@hent  of

the brewing .nmethqgd., Therefore, it I ' Q _Lnhcrease age anounts
of XN wit hout’smé"?sf’@ﬁinﬁg't fet ??aﬁﬁtér]%é ?%ﬁggﬁoﬁéﬁﬁ%ﬁ%ﬁ 5924%855( & for

i nst ancey g Furphgtizgkhe addition of stabilisers is possible which would
normally lead to a relevant decrease in the XN content. '

In the brewing process xanthohumol is relatively instable and is mainly precipitated
via the trub, the yeast, by filtration and stabilisation due to its limited solubility. Besides,
xanthohumol is isomerised to iSO-XEInﬂ]Ohlll‘ﬂO] which also has a positive effect, however,

15  to quite a lower extent compared to xanthohumol With the conventional method Jess
then 0.2 mg/l XN are reached in the final beer in most of the cases. In some stout or h
porter type dark beers XN contents of up to 1.2 mg/l XN were found (Walker et él.,
Brauwelt 2003). With a special trewing method which applies late hopping and a fast
cooling of the beer wort it is possible to increase the XN content in non-filtered pale

20  beersto 1-10 mg/l(DE 102 56 166).

It is an advantage of the present invention that the isomerisation of xanthohumol to
iso-xanthohumol is supressed to a large extent due to the improvement of the brewing
method. Therefore, it is possible to increase dosage amounts of XN without allowing the

25 beers to become unpleasantly bitter, for instance. Further, the addition of stabilisers is

possible which would normally lead to a relevant decrease in the XN content.




-3- A'method for producing the roasted extract conprising XN from roasted
products of cereals, cereal nmalt, coffee or cacao and a hop extract
conprising XN is an object of the present invention. The hop extract
conprising XN is characterised by a particularly high content of

xant hohunol . It is in the range from5 10 ng to 2 g/ kg, preferably in the
range of 200 ng to 850 ng/kg. Due to the use of this roasted extract beers
wi'th a significant increased content o6f "XN conpared to the prior art can
be obtained in accordance with the German purity law, for instance. 10
Herein, "roasted extract conprising XN' denotes an extract which is

obt ai.-nabl e fr on dnethad ey peodueiag tthe reastadoerdtact cpmptisiog SXffremrreadted cer eal

mal t,, .coff from.t he.hop extract conpr.i-sing XN. " st ed
extract" &%ﬁ%%essgggeg%}%Qg¥ea¥1%]tmtb§< E\ﬂr?‘ESC " FFO) @o%ﬁ‘%l’g%}mﬁ% 8%@1%?{% ggﬂ gr ound
roasted malis &f obft edll SheafiesenClindasion Mk Rép Cé‘it'tlﬁcte_ébl&l@ﬁﬁn%rm ¢offee or
cacao; "cereal malt" 15 denotes a cereal that was artificially or

cont r ol | ablShagrtessetby & paeicriapzthigh eontent Rbpantbotiurnzndt It ¢omphé singg XM’ denot es

an extract fyomhgps which S.gbt ai ne ith th aid of a, sglvent,.and
xhi bi 1 5 an U REICAE0E BTSSP AP Aol B0 Belie”Pul i Rl ke Tve
term for plisitofted ottRicnBers Wit ABERT W abrcARY Raieaf oﬂmaﬁhdpﬁéd tsynthetic
origin. They are used as parent material for the further production of food

20 pr oduct ghe |paior Hast gae denebtrinedrin agnotdasdec witht e i Geunagepatty lwy.foessences
whi ch may ibet enriched with XN as well as e.g. a basic material for coke
accordi ng 8" 4N enbodi nent of the present invention. For producing roasted
extract conprising XN a hot aqueous extract of the 25 ground roasted

products-e.g. of barley, wheat, rye as well as the corresponding
10 Herein, “roasted extract comprising XN” denotes an extract which is

obtainable from a roasted extract from roasted products of cereals, cereal malt,
coffec or cacao and from the hop extract comprising XN. “Roasted extfact”
denotes a cold or hot extract from coarsely ground or non-ground roasted malt or
cereals and includes a hot or cold extract from coffee or cacao; “cereal malt”
15. denotes a cereal that was artificially br controllably allowed to germinate, and “hop
extract comprising XN denotes an extract from hops which was obtained with the
aid of a solvent and exhibits an increased content of XN. “Basic materials” is a
collective term for plain or combined substances which may be of natural or
synthetic origin. They are used as parent material for the further production of food
2Q products. In the present invention basic materials denote e.g. essences which may
be enriched with XN as well as e.g. a basic material for coke according to an

embodiment of the present invention.

For producing roasted extract comprising XN a hot aqueous extract of the

25 ground roasted products e.g. of barley, wheat, rye as well as the corresponding
malts, coffee beans or cacao beans is prepared. A hop extract comprising XN is

added thereto at the beginning of the heating period. The extraction of
xanthohumol in the extractions of the roasted products leads to a XN content

which is by far higher than the solubility limit of XN in typical aqueous solutions.




malts, coffee beans or cacao beans is prepared. A hop extract conprising XN
is added thereto at the beginning of the heating period. Thé extraction.of
xant hohunol in the extractions of the roasted products |leads to-a-XN - .-
content which is by far higher than the solubility limt of XNin typlca
aqueous solutions. -4- This anmobunts to 1.3 ng/l of XN at a water ,
tenperature of 23 Cand to 1.1 ng/l of XN at aWMertammaUMeofS(Z
Sol ubl e roasted substances which adsor{#-or bind XN and therefore, 5 - =
apparently keep it in solution, are probably responsible for the high"

yi el ds of xanthohunol in the extracts. The extracts may be fernented,
concent r at eThidramotingr tofli. 2ehgili df KNIt £ Gl fRyathRSFOS °0f andNo 1ﬁlc@1gﬂ@lfng t o
one enbodi nent of the present invention a xanthohunol- content of :

appr oxi mat ePYN at3pBAEERGeREge obBGi ned in the extract after concentation
of the XN conprising roasted malt wort. 10 The XN conprising roasted nalt
wort may be used in the food industry such as in the brew ng and beverage
industry as wel Bolablel Rodshal fsaaaicsd fwhiollUsdsbib of bimd XN €ardPhdréfdtd, O of
the XN conprising roasted malt wort may lead to an enrichnment of

xant hohuol aIPD@r@XB]erQe@ it Hérﬁt%ml@plarq pE ab.lerrzt@awousxbéﬂ;é@r thienkigh Baelds Oifh xed
drinks 15 COII IS S|n al cohol i.c, dri nks:or

d f
drinks with*{e u aI ] %ﬁqrac?%ht e[g’gﬁgﬁ lggy ?Pﬁl fr%g\(l/)tg?a %em%‘fq &8, coff ee

substi tut e, cladfiad wﬂh@ﬁt h@ewefthy Sfkds &rmkaca&dml fo @ Shbdmsks daheriaks:
for the production of such products in a i npl e, safe and econom c may _A

particul ar BWt@gémi@ whaenthohuweat eantend Of tapproxiretelyc ha2l migtky Xims and
prepared accprdin t hod 1 a .20 co vent IIy
P ofuced botniaipd iR ekt off} HCaRon S Aoy shiwfis B comlTRut O

10

The XN comprising roasted malt wort may be used in the food industry such
as in the brewing and beverage industry as well as in the foodstuff industry. Thus; |
the application of the XN comprising roasted malt wort may lead to an enrichment -
of xanthohumol in spirits, herbal spirits, herbal liquor wine, beer, mixed drinks

15  comprising beer, or bitters, and also of non-alcoholic drinks or drinks E'With reduced -
alcohol content such as malt beverages, coffee, coffee substitute, cacao, ice tea or
soft drinks as well as of basic materials for the production of such products in-a
simple, safe and economic way. A particular advantage is that a roasted malt beer
enriched with XN and prepared according to this method may be added to a

20  conventionally produced beer at any time of the beer production in accordance
with the purity law, i.e., without the use of emulsifying agents or other chemical

additives.

An enrichment of food products with xanthohumol, such as bakery products,
25  backing kits, parfaits, dairy products (e.g. yoghurt, curd cheese and mixed drinks
comprising milk) desserts, ice cream, meat products, sauces and herbal candies as -
well as enrichment of pharmaceutical products with xanthohumol, such as cough

syrup, is also possible.




with the purity law, i.e., without the use of enulsifying agents or other
chem:cal - additives. An enrichnment of food products w th xanthohunol, such
as bakery products, 25 backing kits, parfaits, dairy products (e.g.
yoghurt, curd cheese and m xed drinks conprising mlKk) desserts, ice

cream nmeat products, sauces and herbal candies as well as enrichnment of
phar maceuti cal products w th xant hohunpl, such as cough syrup, is also
possible. 5 The method for preparing an aqueous extract conprising XN from
roasted products of cereals, cereal malt, coffee or cacao conprises the
foll ow ng process steps: 5 a) addition of a hop product conprising XN to
an extract whi chejgethad rfPS/P&ParH@ﬁ)ﬁ@la@‘@@luy eplradt roatrisingnX Nofiemedasted col our

d. b wh h d h
a content - QPO e fs QRS R, B8RV RS LB hebet BN Bo R o, 't

| east 5 timgegpsthat of the hops used for its production; and wherein after
the addition of the hop product 10 conprising xanthohunol to the aqueous
roasted extract the dissolving or even an intensive di ssolving of XN is

reached despit ari-gi;nal w SQ in ag ol uti ns b)

i ss0 vEng of . AR By sRoieh ROy AP XN e SRUERuRishF Bt ih 15
ethanol ; c¢) di ss@oMiphel9tprodlcBy i3l doidted I coldufniflis, RRFEHDELy, &%Bﬁ‘s&écpm c
treat rrent ultraturax treatment or other mechanical forces’ d)

di ssolvi ng of XNHesleyiewhemain e added rhopspredudsitas ac tontent of XN whlch is,

related to the mass used for its production, at least 5 times that of the hops
used for its productiop; and wherein after the addition of the hop product
10 comprising xanthohumol to the aqueous roasted extract the dissolving or
even an intensive dissolving of XN is reached, despite the original low

solubility in aqueous solutions;

b) dissolving of XN by pre-dissolving of the XN comprising hop product in
15 ethanol;

c) dissolving of XN by agitating, mixing, shaking, supersonic treatment,

ultraturax treatment or other mechanical forces;
20 d) dissolving of XN by heating of the roasted extract;
e) dissolving of XN by application of an alternating current;

f) wherein the amount of the addition of the hop product comprising XN is
25 at least 50 mg XN per litre.

As will be understood from the following examples, it is not necessary that
all of the previously mentioned process steps are realised when implementing the
process. The process steps b) to h) are optional.




e) dissolving of XN by application of an alternating current; f) wherein
the anount of the addition of the hop product conprising XNis 25 .at 1east
50 mg XN per litre. As will be understood fromthe foll owi ng exanplies, it
is not necessary that all of the previously nentioned process steps are-
reali sed when inplenenting the process. The process steps b) to h) are
optional. 30 -6- In the follow ng, exanples of nethods according to the
present invention and beverages produced thereby are given. Example | 5
Preparati on of beer wort froma mxture of special malt conprising 1.9 kg
of roasted barley malt (CarafaTM type 2, Fa. Wyernmann, Banberg) and 0.1

kg of Pilsen tﬁpﬂleﬁﬁﬂlém ?fé)@fn Sﬂlrﬁ%o"ﬁ@,%@édidﬁg td &etﬂﬂ@seﬁﬁﬁgérﬁﬁ)ﬁ apgt hod and
mash separation 25 a hop extract enriched with XN were added

( Xant hoExtréRYeragP@PSidﬁﬁﬁ?ﬂIhereSV@twveﬂ—lopfen GrbH, XN 2.0 9% -during boiling
of the roasted malt wort with the kettle-up wort concentration of 11 9w w
(wei ght/wei ght percent) and a wort colour of 1650 EBC ( Eur opean Brevm ng
Convention). Af ERimpRpar ation of hot trub and a separ ation with :

di at omaceous earth the roasted nalt wort conprising XN was concentrated in
vacuo (290 nbar, ca. 55 O to an extract 15 content of approximately 50

o o PRSI BRI 1200
ng/ kg. roasted barley malt (Carafa™, type 2, Fa. Weyermann, Bamberg) and 0.1 kg of : .'
Pilsen type malt. After mashing according to the congress method and mash
separation 25 g/l of a hop extract enriched with XN were added (XanthoExtrakt,
10 Simon H. Steiner Hopfen anbH, XN 2.0 %) during boiling of the. roasted malt
wort with the kettle-up wort concentration of 11 %w/w (weight/weight percent)
and a wort colour of 1650 EBC (European Brewing Convention). After separation
of hot trub and a separation with diatomaceous earth the roasted malt wort
comprising XN was concentrated in vacuo (200 mbar, ca. 55 °C) to an extract
15  content of approximately 50 Y%ow/w. The syrup like extract (“density 1.25” kg/l)
had a colour of approximately 7500 EBC and a content of xanthohumol! of -
approximately 1320 mg/kg. !

Example 2
20
Preparing of beer wort from a special mixture comprising 0.05 kg of Pilsen
type malt and 0.95kg of roasted barley malt (Carafa™, Weyermann). After
mashing according to the congress method and mash separation the wort was
boiled for 2 hours. At the start of boiling 5000 mg/l of XN were added to the wort.
25  For this, a hop extract comprising XN with 80 % of diatomaceous earth and 20 %
of hop extract (XanthoExtrakt, Hopsteiner, XN 1.7 %) was used. Beside XN, this
extract also comprises o-acids and hard resins which have an influence on the ™ -
flavour. The cast wort having a concentration of 11.7 Y%w/w was fermented within

2 days by bottom fermenting brewer’s yeast and was centrifuged after 5 days of




Example 2 20 Preparing of beer wort froma special mxture conprising 0.05
kg of Pilsen type malt and 0.95 kg of roasted barley malt (CarafaTM '
Weyermann). After nashing according to the congress nmethod and mash
separation the wort was boiled for 2 hours. At the start of boiling 5000
mg/l of XN were added to the wort. 25 For this, a hop extract conprising XN
with 80 % of diatonmaceous earth and 20_.% of hop extract (XanthoExtrakt,
Hopsteiner, XN 1.7 9% was used. Besidé7XN, this extract also conprises
a-acids and hard resins which have an influence on the' flavour. The cast
wort having a concentration of 11.7 %W w was fernented within 2 days by

bot t om f er 2§ d b resptingropatad madipenaRVED hed iafapden offl889 BB (dendsarof - 7

storage. Thgyr ' r ted malt beer (RMB) had a col our of 1850 EBC and
an XN con?gﬁfggghggggﬁﬁﬁgi Exanple 3 5 Method for preparing a roasted

malt extract conprising XN according to exanple 1, however, the wort was
fermented with brewer's yeast, centrifuged and filtered wi th di at omaceous
earth prior tolgmpdnirati on. The roasted malt beer thus prepared and
havi ng gn original extract of 12 % and a col our of approximtely 10 1700
EBC, had an XN content of 246 ng/l. Exanple 4 Method for preparing a

roasted malt begethed moF itpﬁaipﬁﬁngq?zl Raaed Maldckttact bamBNAAR! BNSucchANRV Ry . the
RMB was concentrated after the filtration in vacuo
example 1, however, the wort was fermented with brewer’s yeast, centrifuged and
filtered with diatomaceous earth prior to concentration. The roasted malt beer thus
prepared and having an original extract of 12 % and a colour of approximately

10 1700 EBC, had an XN content of 246 mg/l.
Example 4

Method for preparing a roasted malt beer comprising XN according to

15 example 3, however, the RMB Wés concentrated after the filtration in vacuo

(200 mbar, ca. 55 °C) to an extract content of approximately 48 %. The density of

the syrup like roasted malt beer comprising XN was approximately 1.2 kg/l, the
colour was 6900 EBC, and the XN content was 846 mg/kg.

20 Example 5

Method for preparing a roasted malt extract comprising XN according to

exa.mplé 1, however, an amount of approximately 100 mg XN per litre of wort

(11 %w/w roasted malt extract) was dosed. Further ftreatment according to

25 examples 3 and 4 gave a roasted malt beer with an extract content of 47 %w/w, a

density of 1.2 kg/l, a colour of 7200 EBC and a XN content of 341 mg/l.




(200 nbar, ca. 55 C) to an extract content of approximately 48 % The
density of the syrup like roasted nmalt beer conprising XN was '
approximately 1.2 kg/1l, the colour was 6900 EBC, and the XN content was
846 ng/ kg. 20 Exanple 5 Method for preparing a roasted nmalt extract
conprising XN according to exanple 1, however, an anount of approxi mately
100 ng XN per litre of wort (11 %V w roasted malt extract) was dosed.
Further treatnent according to 25 exames 3 and 4 gave a roasted nalt beer
with an extract content of 47 % w, a density of 1.2 kg/l, a colour of
7200 EBC and a XN content of 341 ng/l. -8 Exanple 6 Preparation of a

cof fee extract from40 g of ground roasted coffee and | litre 5 of..hot
water. After separatjon of the coffee grounds 100 nmg of a hop extract
conprising XN (XKa@Bltent 80 % were added to the hot coffee extract. The
hop,” extract was intensively m xed at tenperatures of above 60 C and it
was further dissolved at 8 C for 24 hours. After filtration of the coffee
beverage conpri Piep@rati¥i offsicagFedcttkdtt &dnf 40 § 6f glohad elsfcaoboy @y dtBad an XN
content of mpre than 10 12 ng/l. Exanple 7 Method for preparing a coffee
bever age5 cofpriiol WaierxM it cspaeiien ©b tha sodsagpiuads, 10Aove wéra, hethextradtt er ed

than 10 % - PRruaERL RS douchy 80 2P Fu il 1SR sl R SO e Bome emt o
1042 ny/ kg. ekixgi iBtensively mixed at temperatures of above 60 °C and it was further ‘
dissolved at 8 °C for 24 hours. After filtration of the coffee beverage comprising
XN using a fluted filter the coffee beverage had an XN content of more than
10 12 mg/l

Example 7

Method for preparing a coffee beverage comprising XN according to
15  example 6, however, the filtered coffee beverage was dried in a freeze drier to a
water content of less than 10 %. The soluble coffee beverage comprising XN had

an XN content of 1042 mg/kg.

Example 8
20
Approximately 1.8 g of the soluble coffee beverage comprising XN
according to example 7 were mixed with 150 mi of hot water. The XN content oti .'
the mixed coffee beverage was approximately 10 mg/l.
25 Example 9

To a non-filtered pale lager beer (XN content 0.1 mg/l) 2 g/l of the roasted
malt beer comprising XN according to example 4 were added. Compared to the
conirol beer a colour increase by 15 EBC and an enrichment of XN by 1.8 mg/l

30  were detected in the bright beer.




20 Approximately 1.8 g of the soluble coffee beverage conprising XN
according to exanple 7 were mxed with 150 ml of hot water. The XN content
of the m xed coffee beverage was approxi mately 10 ng/l. 25 Exanple 9 To a
non-filtered pale | ager beer (XN content 0.1 ng/1) 2 g/l of the roasted
mal t beer conprising XN according to exanple 4 were added. Conpared to the
control beer a colour increase by 15 EBC and an enrichnment of XN by 1.8
nmg/l 30 were detected in the bright béér. -9- Exanple 10 To a non-filtered
pal e | ager beer (XN content 0.1 ng/1) 20 g/1 of the roasted 5 malt beer
conprising XN according to exanple 4 were added. The filtered beer had a
col our of 120 EBC and a XN content of 13 ny/l. Exanple 11 10 To a filtered
pal e | ager beeqb&ﬁﬁ%gp@tent 0.05 ng/1) 20 g/1 of the roasted malt beer
conprising XN according to exanple 4 were added. The m xed-filtered beer
had .a col our of 125 EBC and an XN content of 15 ng/l. Exanple 12 15 To a
typi cal basic material_ for coke consisting of two coq;onents, coke

essence, caranel® ¢apeittesddpataiage; brer GRNtdeatesh 8. 1nagd) 2Geti opthsspirted ¢ aci d

on the .ot d . roasted nalt. beer copprising XN.according to
exanpl e°1 %&E‘g%n‘{or“%%%&,% %&chc%ﬁ%ﬁ(&fan\}%Fg WEearded: gf??)ghﬁrﬁd 481 ¢ coke
mat eri al arndd a colour of 120 EBC and a XN content of 13 mg/].

Example 11

10 To a filtered pale lager beer (XN content 0.05 mg/1) 20 g/1 of the roasted malt
beer comprising XN according to example 4 were added. The mixed filtered beer

had a colour of 125 EBC and an XN content of 15 mg/1.

Example 12
15
To a typical basic material for coke consisting of two components, coke
essence, caramel colour and caffeine on the one hand, and phosphoric acid on the
other hand, 880 g of a roasted malt beer comprising XN according to example 1
{concentration 1320 mg XN/kg) were added to 3.05 kg basic coke material and
20  homogenised. After mixing of the enriched basic material with processed water
(3:1000), carbon dioxide (6.2 g/l) and sugar (110 g/l) a xanthohumol content of

1.1 mg/l was determined in the ready-to-drink beverage.

Example 13
25
To one kilogram of probiotic yogurt 2.29 g of roasted malt extract
comprising XN according to example 1 is added and homogenised. In the

pasteurised product a xanthohumol content of 0.3 mg/100 g was detectable.




2p honogeni sed. After mxing of the enriched basic material with processed
wat er (3:1000), carbon dioxide (6.2 g/1) and sugar (110 g/1) a xanthohunol
content of 1.1 ng/l was determned in the ready-to-drink beverage. Exanple
13 25 To one kil ogram of probiotic yogurt 2.29 g of roasted malt extract
-conprising XN according to exanple 1 is added and honogeni sed. In the
pasteuri sed product a xanthohunol content of 0.3 ng/l 00 g was detectable.
-10- Exanple 14 To a pharnaceutical prd@luct, here 1 litre of cough syrup, a
roasted malt 5 extract conprising XN (7.6 g) according to exanple 1 was
added. The resulting product conprised approximately 1.0 ng XN 100 m . ~.
k'. is -11- dains 1. Roasted Extract conprising xanthohunol (XN),
obt ai nable froma roasted extract and a hop extract conprising XN. 5 2.
Roast ed extract E¢¥RPEildi ng XN according to claim 1, characterised in that

t he roast extract includes a cold or hot extract of coarsely ground or non-
ground roasted malt, cereals, coffee or cacao. 10 3. Roasted extract

conprising XN atea ghatthateutray engiuef heteall Mire loBshgh, syrup, a roasted malt
5  extract comprising XN (7.6 g) according to example ! was added. The resulting
product comprised approximately 1.0 mg XN/100 ml. : i




characterised in that the roasted XN extract has an XN content in the range
of 10 ng/kg to 2 g/kg. 4. Roasted extract conprising XN according to claim
3, characterised in that 15 the roasted XN extract has an XN content in
rage of 50 ng/kg to 1320 ng/kg, particularly in a range of 200 ng/kg to
850 ng/ kg. 5. Pharmaceutical conposition, characterized in that it
conprises a roasted extract conprising_XN according to anyone of clains 1
to 4. 20 6. Pharmaceutical product according to claim5, characterised in
that the pharmaceutical conposition is a cough syrup. 7. Food product,
characterised in that it conprises a roasted extract 25 conprising XN
according to adgéﬁﬁiof clainms 1 to 4. 8. Food product according to claim7,
characterised in that the food product includes alcoholic, alcohol reduced
and non-al cohol i c beverages. -12- 9. Food product according to claim 8,
characterisedii rR&RRH Bt sbBHAHE SartFolnt? TRIN)! S6tHEREHI BRME LagRsed NCl ude
beverages such as spirits, herbal spirits, herbal |liqueurs, bitters, w ne,
beer, or m xed bEGestzgds opregiegicempbisiwg XM 10. Food product according to
claim8,_ characterised in that the non-al coholic beverages include
beveraggs such as soft drinks, coffee beverages, coffee substitute, malt
beverages, ice (RasRH RAatiCcomirRiHaXN 4cebrdR{0QUIAiRI1 [ dMarackMI® inlflal 1. FooOd
product according to claim8, wherein the food product conprises akery
product s, par f aithe roagaextyacpinsdudss 9, coddverhet, exgmot e cametlngeungoodost s. ;

ground roasted malt, cereals, coffee or cacao.

10 3. Roasted extract comprising XN according to anyone of claims 1 and 2,
characterised in that the roasted XN extract has an XN content in the range

of 10 mg/kg to 2 g/kg.

4. Roasted extract comprising XN according to claim 3, characterised in that
15 the roasted XN extract has an XN content in rage of 50 mg/kg to
1320 mg/kg, particularly in a range of 200 mg/kg to 850 mg/kg.

5. Pharmaceutical composition, characterized in that it comprises a roasted

extract comprising XN according to anyone of claims 1 to 4.

20
6. Pharmaceutical product according to claim 5, characterised in that the
pharmaceutical composition is a cough syrup.
7. Food product, characterised in that it comprises a roasted extract

25 comprising XN according to anyone of claims 1 to 4.

8. Food product according to claim 7, characterised in that the food product

includes alcoholic, alcohol reduced and non-alcoholic beverages.




12. Food product according to anyone of clains 7 to 11, wherein the XN
content is 10 ng/l to 400 ny/1l, preferably from12 ng/l to 390 ng/ 1, nore
15 preferably 15 ng/l to 246 ng/l. 13. Method for producing a roasted :
extract conprising XN, wherein a hop extract conprising XNis mxed with a
cold or hot extract froma coarsely ground or non-ground roasted malt,
cereals, coffee or cacao and which is 20 concentrated thereafter. 14.

Met hod according to claim 13, wherein-the added hop extract conprising XN
has a content of XN which is in a range from0.5 to 99 % w of XN 25 15.
Met hod according to claim 13, wherein the roasted extract conprising XN is

concentrated t® Hoyd priduer acebrdifle &0 cRiwh \§, Char@blidodeinoibt Perdaiblic or -
particularly to 47 to 48 % w. 16. Method according te claim15, wherein
t he concentr at i nglcpRolgeducsd heverages induda/bgysrages sitgh asspsits herbal Aptiss  at

reduced pressure - AL .t hod C i ng . ny.on f cl.ai 13 to 16,
wherein the roasP%féglel%ﬂure %rg?@ %tglgrb‘ﬁ?%f ﬁ%gﬁaﬁq?légq g?‘ﬁaﬁ%%go%ﬁrl%%%ng?er‘and
clarified. 18. Method according to claim17, wherein the clarifying is
effected by a 5 centrifuging or filtrating. 19. Method according to anyone

of clains 17 dfdFasl pideetacaonding togdaimed) characteripedbin @At themea-aldahBlixN i s

concentrated to an extract tent of 40-50 0/%/ i articul ar 47-48
Gind i 10 20, Vot ot Sk g P e sy ol Wiion bR vl ol T s
pre-di ssol ved i nsubstitute, malt beverages, ice tea or basic materials for producing the ‘

same,

10 11. Food product according to claim 8, wherein the food product comprises =

bakery products, parfaits, dairy products, sweets, sauces and meet products.:

12. Food product according to anyone of claims 7 to 11, wherein the XN
content is 10 mg/l to 400 mg/l, preferably from 12 mg/l to 390 mg/l, more
15 preferably 15 mg/l to 246 mg/1.

13. Method for producing a roasted extract comprising XN, wherein a hop
extract comprising XN is mixed with a cold or hot extract from a coarsely
ground or non-ground roasted malt, cereals, coffee or cacao and which is

20 concentrated thereafter.

14. Method according to claim 13, wherein the added hop extract comprising

XN has a content of XN which is in a range from 0.5 to 99 %w/w of XN.

25 15. Method according to claim 13, wherein the roasted extract cofnprising XN
is concentrated to dry matter of 40-50 %w/w (weight/weight percent),

particularly to 47 to 48 %w/w.

16. Method according to claim 15, wherein the concentrating is performed by

30 evaporating, freeze drying or at reduced pressure.




et hanol for dissolving of the XN. 21. Method according to claim20, wherein
the XN is dissolved by agitating, 15. m xing, shaking, super sonic
treatment and/or treatnment with dispersing neans. 22. Method according to
anyone of clainms 20 and 21, characterised in that the dissolving of

xant hohunol further includes heating and/or the application 0 of an
alternating current. 23. Method for pr@pucing an aqueous extract conprising

XN fromroasted products of cereals,” cereal nmalt, or coffee, characterised

in that: 25 a) the hop product conprising XN is added to an extract which

is minly or conpletely produced fromroasted or colour nalt,
respecti vel y, 16rMetbad pe¢préiag te guyosy of pleimg bty Hopvherade thetronsied entraXN cont ent

which, related to j{s. . f its. productipn, i-s at least five tinmes
that of the hop(%gg%ﬁggr ésgﬁﬁggﬂgp%ﬁﬁ%¥$5ﬁaagﬁ%f c) ‘disselving or even an
i ntensive dissolving of XN is achieved after the addition of the hop
product conprising XN to ,the aqueous roasted extract despite the

original ly | ohf-ddethasdiacrerlingntoaglagroul’. whareini bascladfying o sidoitad hy d s

pronot ed by pre-dj Vin f the hop product conprising XN in ethanol; e)
dissolv?ng of Xﬁgb§ﬁ9?§%8?ggﬁﬁVgagitating, m xi ng, shaking, supersonic
treatnent, Utraturax treatnent or any other nechanical

19. Method according to anyone of claims 17 and 18, wherein the roasted malt
beer enriched with XN is concentrated to an extract content of 40-50 Y%w/w
_ in particular to 47-48 Y%w/w.
10
20. Method according to claim 13, wherein the hop extract is pre-dissolved in

ethanol for dissolving of the XN.

21. Method according to claim 20, wherein the XN is dissolved by agitating,
15. mixing, shaking, super sonic treatment and/or treatment with dispersing

means.

22. Method according to anyone of claims 20 and 21, characterised in that the
dissolving of xanthohumol further includes heating and/or the application

20 of an alternating current.

23. Method for producing an aqueous extract comprising XN from roasted

products of cereals, cereal malt, or coffee, characterised in that:

25 a) the hop product comprising XN is added to an extract which is
mainly or completely produced from roasted or colour malt,
respectively, or roasted barley;

b) the added hop product has an XN content which, related to its mass
used for its production, is at least five times that of the hop used for

39 : its production;




forces; 10 f) dissolving of XN is pronoted by heating of the roasted
extract; g) dissolving of XN is pronoted by applying an alternating
current; h) the amount of addition of the hop product conprising XN is at

| east 50 ng of XN per litre. 15 24. Method for producing the roasted
extract conprising XN according to claim 23, further characterised in that
the extract enriched with XNis concentrated to a dry matter of
approximately 50 % 25. Method for pred#ici ng the roasted extract conprising
XN according to 20 claim 23, further characterised in that a) the extract
enriched with XN is fernented by yeast, centrifuged or filtered; b) the

roasted malt beer ea)ridiBsiding drievEi ahSneadieediskatRd dfoXdns aulitaet afted5
content of e.g. 50 % 26. Method for producing the extract conprising XN
accordi ng to anyone ofhe additipns of 3he dopsprogdygtt qeaprishiegr XX ¢ itkedqiepus hat a

commerci ally avai l abl a t extract and cially available
roasted nal %/ beer is S%aé%a %Fag %rﬁg%}ltgs%%v?r%%n@xeloﬁvo%&% i@cfﬂ g‘ﬁ?ﬁoc'ﬁlﬁed wth
XN. 3E ff - 15 27. sdfatibgg for producing a roasted extract conprising XN
according to anyone of clains 23 and 24, further characterised in that an
extract $romthe cbrapeviag s avemeladl by resisselvingt fofethanbol ripadudhe

commerci al |l y avai |l abl gomprisingXNin cthanol;

e) dissolving of XN is promoted by agitating, mixing, shaking,
supersonic treatment, Ultraturax treatment or any other mechanical
forces;

10 f) dissolving of XN is promoted by heating of the roasted extract;
g) dissolving of XN is promoted by applying an alternating current;
h) the amount of addition of the hop product comprising XN is at least

50 mg of XN per litre.

15 24. Method for producing the roasted extract comprising XN according to
claim 23, further characterised in that the extract enriched with XN i§ i

concentrated to a dry matter of approximately 50 %.

25. Method for producing the roasted extract comprising XN éccording to
20 claim 23, further characterised in that

a) the extract enriched with XN is fermented by yeast, centrifuged or
filtered;
b) the roasted malt beer enriched with XN is concentrated to an extract

25 content of e.g. 50 %,

26. Method for producing the extract comprising XN according to anyone of
claims 23 to 25, further characterised in that a commercially available
roasted malt extract and a commercially available roasted malt beer is used

30 for dissolving the hop extract enriched with XN,




instant coffee is used for dissolving the hop extract enriched with XN. 5
28. Roasted extract conprising xant hohunol with an XN content of nore than
10 nmg/ kg which is produced according to anyone of clainms 23 to 27, wherein
the use of this extract is intended for the natural enrichnment of XN in
beverages such as beer, m xed beverages conprising beer, wne, coffee 10
beverages, coffee substitute or anotheghpon-alcoholic beverage or a
precursor of these products. 29. Roast extract conprising xant hohunol
with an XN content of nore than 10 ng/ kg which is produced according to
anyone of clainms 23 to 27, 15 wherein the use of this extract is intended
for the produéfiMathef faanpiedhcingla dersad skinapt beotenrising odN cacsordpay fai t

desserts, ice cr . d S auces. .and,si m l-ar products, or a
precursor of th e@gg}ﬁ? ng% %%Spi%%c%o gusrﬁjgﬁl&é&ﬂcrﬁgbsf d 86%}‘ ‘ilr’s?’ﬁ'&cgﬁﬂtpﬁ}&% unol
with an XN cont epimbérciilly kil rodbe®Qoffd &@ fbthehe ésnMPERMIGAadAOr ding to
anyone of clainms 23 to 27, 31. Roasted extract conprising xant hohunol wth

an XN content ofingaatecoffsans useddondisselyingibe hop sxisacs ¢udedavitoXti ng t o anyone
of clai 23 to 27. 25 32. Roasted extract conprising xanthohunol wth an
XN contént of nore than 200 ng/kg.

28. Roasted extract comprising xanthohumol with an XN content of more than

10 mg/kg which is produced according to anyone of claims 23 to 27,
wherein the use of this extract is intended for the natural enrichment of XN
in beverages such as beer, mixed beverages comprising beer, wine, coffee
10 beverages, coffee substitute or another non-alcoholic beverage or a

precursor of these products.

29. Roasted extract comprising xanthohumol with an XN content of more than

10 mg/kg which is produced according to anyone of claims 23 to 27,

15 wherein the use of this ‘extract is intended for the production of
xanthohumol comprising bakery products, parfait, desserts, ice cream, meat

products, sauces, and similar products or a precursor of these products.

30. Roasted extract comprising xanthohumol with an XN content of more than

20 50 mg/kg which is produced according to anyone of claims 23 to 27.

31. Roasted extract comprising xanthohumol with an XN content of more than

200 mg/kg which is produced according to anyone of claims 23 to 27.

2B 32. Roasted extract comprising xanthohumol with an XN content of more than

200 mg/kg.




