- 1 - DESCRI PTI ON BEER- TASTE BEVERAGES W TH FOAM STABI LI ZED TECHNI CAL
.FI ELD [0001] The present invention relates to a nmethod of stabilizing
the foamin beer-taste beverages, the beer-taste beverages with foam
stabilized, and a process for producing such beverages. BACKGROUND
ART [0002] As nore consuners are becom ng heal t h-consci ous, the
demand for |ow calorie or |owsaccharide articles has al so increased
in the market of beverages of taste such as beer, happoshu, and
beer-taste beverages. Specific exanpEeSRIFEOMMand for whi ch has been
growi ng include |ight beer and various beer-taste beverages such as

| ow-cal orie type andBEBR-EASTR&AE\EERAGES. WITH A M SPABBUEZED: er

penal ties on drunk driving as introduced by the recent revision of
the Road Traffic Act has boosted the demand for | ow al cohol or

non- al cohol i ¢ &0.00@6a|cohol) beer-taste beverages. However, it has
been di f fIAINIGALITELPe adequate foamquality in the currently

avai | abl r-taste beverages targeted at, health-consci ous

consuner 308@806@]6 W@h‘fwfﬁgﬁ‘ﬁﬁ%{“ °f P?&ff@s‘gﬁalbﬂéu%l%@e E‘Pargz dnlger-gasfq
wal | deri,ved sol ybl.e fractions to inprove .t.he foa ual ity of faamn
bover agedtitiaR iBer i F st Ret LR Salilifed, 350k Bttty BomufRgueh
of enhanq;eggra%&e foam properties of a beverage using a foam enhanci ng
formul ation cenprising a Labiate herb preparation conprising at |east

one nat Url?AtKCﬁﬁ%‘Nﬁj RgTSpecies derived from Labi ate herbs as
sel ected fromanong carnosic acid and carnosol. CI TATI ON LI ST PATENT

LI 1ERATU§50¢230%§ mBAL@NLur S 4Bstcorhing Hea AR 4nsk AR OHA dERbkMor RRGLABAE or
2: JP 4439520B SUMMARY OF INVENTION - 2 - TECHNICAL PROBLEM [ 0006]

The art dbowahegReldé Briilaikand a1k GlevdaBéBinth@itdridt bEBMef£8s bhRstd SEctOds beer,
speci al substances, i.e., the yeast cell wall derived sol uble

fracti onjappisha] endissetitasartebveapes SSyecifidratmples picoddnemndifer whigh hhdiesa
substances m ght have adverse effects on the scent/taste and ot her
propert i esowingtindudelgtbger adntadabm begridsenbevEOREYuchas tovehcalghiy fypetand s
strongly desired to inprove the quality of the foamin beer-taste
bever agedow-saccharide type. In addition, stricter penalties on drunk driving as introduced by the
recent revision of the Road Traffic Act has boosted the demand for low-alcohol or
non-alcoholic (0.00% alcohol) beer-taste beverages. However, it has been difficult to assure
adequate foam quality in the currently available beer-taste beverages targeted at
health-conscious consumers.
[0003] Patent Document 1 discloses the use of yeast cell wall derived soluble fractions to
improve the foam quality of foaming beverages such as beer.
[0004] Patent Document 2 discloses a method of enhancing the foam properties of a
beverage using a foam enhancing formulation comprising a Labiate herb preparation
comprising at least one naturally occurring species derived from Labiate herbs as selected
from among carnosic acid and carnosol.
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SUMMARY OF INVENTION



SOLUTI ON TO PROBLEM [ 0008] The quality of foamis evaluated from
various viewpoints such as foamstability, the degree of foam ng, and
the creami ness of foam I|If the foamis stable, contact between the
beer-taste beverage and air can be effectively prevented and the
appear ance of the beverage poured into a%cont ai ner can be kept for an
extended period. Cetting the idea that Toamstability is particularly
i nportant for the purpose of assuring the quality of the foamin

beer - t ast EECEWCAFJIROBLEdM al cohol or non-al coholic type, the
present inventors made intensive studies. As a result, the present

i nvent or 000indlhereat dibslosedjin SrienyDotanends hendwagirethemst vf stecialed
extract conponents in a beer-taste beverage to lie from0.1 to 2 wt%
i ncl usi vesubsiancesyrijoy thtgeast eddhwald dmvesiwemg'sﬁrtct@n, qaproskreacid, 45@ cargesol.
also the quality of fo especially its stability, could_ be assured.
The presefHOthf‘ﬁ\Pé?hlB‘i%SfafE#Ehﬁéers @aeRPaRight havgadyHpseffgoreen the seqndtaste and
achi eved not only. by aﬁi sting the, amount of the nmalt-derived extract
conponent&hg5pFo ‘Jaﬁ'ivﬁgat FMRNSIEMNt of extract conponents

mvent or O ndicRin it Befon b lest Ot R dB* by P St 6 e

adj usti nqjeg%% ot al amobunt of mugi-derived extract conponents in a
beer-taste e%efage tolie from0.1to 2 w%inclusive. This

t echnol oq;(??gﬁb@ﬁvl@pg yslyy be applied to | ow al cohol or

non- al coho everages. [0009] Briefly, the present invention

concerns hhse]’ AtHeQaRG: of fdam s KARIardPFsA vlaﬁa@sr@g@?éiﬁts\m&m ol kAR, the
Is fromO0.1to 2 W%

anount of a nugi-derived extract conponent(s)
i ncl usi velegRR®f fheniak Caaldahe ERRIMAIRES bSfoRM. TPME fodams statdocontact Recn the
beer-taste beverage as recited in 1, wherein the total anount of the
mugi - der ibéedtaste bdveragxndogit carorepeffeetit{ls pravenfed am theZippeardnost¥othe beverage
inclusive. 3. The beer-taste beverage as recited in 1 or 2, wherein

t he t ot alpoarsdinto aofontdieerreay be deptiforth exendrd pedohpGetting ts) ides thit fom
0.25 to 1.3 m% inclusive. 4. The beer-taste beverage as recited in
1, wher eistrbilfte i parti¢ulamy bnportsnt for g purpesei of @ssusing thecquatiheidhe faagsin i s
from0.1 to 2 mw% inclusive. 5. The beer-taste beverage as recited

in 1, 2 dicytastpheyengesiddovmieahoborianralegholin &/neathe pasentigverdors made

el NN A T M-
e e SRR SRR e B S R eyt St
o e R 58 8, B ERNER ol LT o RBEBL{ P Bt
e St asagcihasad ol DA, g 2eh Mol ol PaL e

total amuit; @hiebd schidveasibr SATBYAERLS MElHbAtIRE RallElehiVEsohERM

i ngredients other than nugi is fromO. 2.1 wt% inclusive. 10

The beer chapbReelRIR@e 2dlj ik tdarhurd BY caRRt edmpordeftsBerivld &Bmivarious
obt ai ned using hops as an ingredient. 11. The beer-taste beverage as
recited ikinddny »ogeimiuding @alt O Thud)itlodpresenohivantossdfousd thgt tharskme effesteduld
malt in an anobunt from20 to 80 w % (inclusive) of the total anount

of malt afsodr attagee by adjusting the tdhkarbewett of ampeddreed cagectasmpendrtien a n
any one of 1 to 11, which is free of alcohol. 13. A nethod of

st abi | i zibeer-tasfe bbvrrageoto i fherm 0.k ws? wi%bendusige Huyieabndogadanciduhntageously
content of no nore than 1 0% conprising adjusting the total anount

of a nugibe@eplisfdg lewtalepbel eiomporiedholisbeveragiie beverage to lie from

0.1 to 2 W %.incl usive. . . .
[0009] Briefly, the present invention concerns the following.

1. A beer-taste beverage in which the total amount of a mugi-derived extract component(s) is
from 0.1 to 2 wt% inclusive, and the alcohol content is no more than 1.0%.

2. The beer-taste beverage as recited in 1, wherein the total amount of the mugi-derived



14. The method as recited in 13, wherein the stabilization of foamis
an inproving in the cling. 15. A process for producing a beer-taste
beverage having an al cohol content of no nore than - 4 - 1.0%
conprising adjusting the total anobunt of a nugi-derived extract
conponent (s) in the beverage to lie fron:]’0 1to 2 w%inclusive. 16.

A beer-taste beverage in which the total”anmunt of a malt-derived
extract conponent(s) is fromO0.2 to 2 wt% i nclusive, and the al cohol
cont ent iextrack compendrh@i isifréi®o). 2MD\2AMIA GRS/ eEFFECTS OF | NVENTI ON

[ 0010] In accordance with the present invention, the foamthat is

f or med or3. The btdrefadte bewerdgess reditetlde i or Asvherbmibe togd sinwfunt of/\tham@hddzrlved
or non-al coholic type can be assured to have adequate quality,

especi al [eyiragtgompppents) isdremp 13 tp. 1. 3wk mdusivre, the speci al

subst ances_nentioned in Patent Docunments 1 and 2 (the yeast cell wall
derived olf b%b@rftaﬁebtwge@aﬁ%@@ Acyhereigrdhe tosatsswunt ofcemaliieriped extract
used, so not onl ience i rovi ded but, at the sane tine, the

po'élent halcoﬁ’(ﬁt)ﬁz’éé B (E’éhsl 192 Va4 hE:"‘th:ponents on scent and taste are
ngent s i CHE BFs AT PetpatEert e /7 bt & o IEe e P ATOPMI RS
[ 0011] Alttipﬁggleﬁ%% |cgg1 ggé”t]g) Fsyfrérﬁh?% ,zt\!v%arfduss@ecul at ed that t he

above- descrl as the anmounts of

extract %omggemst@ﬁwe@@ o QMY t@&e}ﬂstorﬁawheft%t{h%%@e arﬁ@urﬂ %f

anount s of substances t are consi to bé contal ne

such as rﬁ?dlf-dé%ﬂ:@d‘é@ir&& cb b@ﬁérﬁ({sﬁls"ﬁcﬁﬁ of28agm st @8k hddisivd, t shoul d be
noted that this speculation is no nmeans intended to limt the

present iMYRObéRNastOESERlREs %\tn@& ilEMBBANENTES d, Ahdrelin (heugiord@bhi¢fds from
extract conponents) In the present invention, it is inportant
to reducd tbl3ekchipiGll marinelagivaf extract conponents derlved from nugi
such as malt in beer-taste beverages. However, if the anmount of the
mugi - der iSv&ble boeritastd boenqmerae n¢csted $n hmoorsna] 1l to A, helr@ethelanloant afstaecharides
requi red of beer-taste beverages can be extrenely weak. In the

present iinfremt(. 2w, 2.0 g6l 00onblincwsivmt  of the rrugl derived extract
conponent(sg in a beer-taste beverage is usted to lie from0.1 to

2 wt % i né B¢ beer-taptebaicspe\as Fecisd dn gny @ﬁezo b%& WaEes the totabzraount of all
preferably from0.2 to, 1.3, Wt%IQC| usi ve, .even nore preferably from
0.25 to FXBaghcompARanisinglading qnep derbyed fima ingredienys pthghihan gusgpistrom (2o
i ncl uswglgnybﬁt nore preferably from0.35 to 1 wt% - 5 -

i ncl usiv S“Em)ng varl ous types of mugi avail able as
i ngredie ] us ften | n Gt
beor -t astl Bistekisl BERes B ol & ¢t ShPMRS Hukindh poe powyrg an

extract conpgpents in beer taste beverages has a substantial effect
on the std |tll|ty of foam Therefore, the present invention also
enconpasy§syrdpdss Ttds%etv%g% Qs ?écué@mlﬁ{y @ drh8o 18 \Fuhi‘éﬁ id Mﬁﬁn&fﬁsﬁﬁ%&ark

conponents in beer-taste Dbeverages. this case, the total anou

the malt ceREdMAE aXdd BBbUR RO DE RS Q@M%qu@tﬂsu@j 80kht Qothll Bndun®BF Ralt ad &
2 ww%inclusive, preferably from0.2 to 2 wt%1nclusive, nore

pr ef er ablipgrédienn 0. 2 to 1.3 wt % i nclusive, even nore preferably from
0.25 to 1.3 mt%inclusive, still nore preferably fromO0.3 to 1.3 wt%
i ncl usi vaz. Bmdbegetastodroyeqpe hieraitbd irf argmnB.o33 to ¢ 1,lwkchad fred efsilachol.
[0014] In the present invention, the total anount of all extract
conponentl§. Amadthall ofgstathlizieg i folmart e bderlaste befaeragn iaviraa deatwl corttent of no
than nugi is adjusted to lie within particular ranges in

consi der adre Hhapfl-Qar ospgisingcadipssing techtotsd ammentd adnug-detiv ¢d eximge| op
the scent and taste derived from nugi. For exanple, the total anount
of such éR‘t“P%ﬁtm(éMﬁB‘?\E?n‘teéageﬁoélebc&?épégte 2vt% mslsoe2 to 2.1 wt %

I nel usi V%ﬂr ’Pllteer]:lg'il ¥ recgtgﬂn 133 v&h%re%n tlhe Staéllllzr;iﬁl)}lj g O%m gelrn?mg}’o%inegrlg%g

cling.

15. A process for producing a beer-taste beverage having an alcohol content of no more than



- 6 - extract conponents as determ ned by actual neasurenent. [0016]
.The nethods of adjusting the anount of nugi-derived extract
conponents are not particularly limted and exanpl es that nay be
contenpl ated i nclude adjusting the anobunt of nugi to be used as an
ingredient or diluting the beverage. [0017] (nugi) The term
"mugi " as used herein neans nugi (usually its berry) that is enpl oyed
i n produci ng ordi nary beers and happoshu as well as their processed
pr oduct s, 1.@%dcomapitisingadjusting diedtotdl monnt dfe rdedii derived extofct curgponeh@E)1i8 jthe
Mugi other than malt that are enployed as ingredients in the present

i nvent i orbevesagbto xom| 0. fesywb¥ icludiverugi as yet -t o- be- ger mi nat ed

barl ey, wheat, rye, karasumugi_ (white oats), oats, hatonugi

(Job' s-t eldr &) beektagicdipmatage (Ib\ab@l thengtph gmebpeda mylbdenivedisaitaetopmpaneni(s) is

barl ey can be used wi th_ advantage. These ingredients can be used

ei t her iff&%@@dt@r%w b SCTysives Bhfbite AlcoBAL COFFFé’glsc‘E’rPl%’i?éhalb%O%sed in
conbi nat i i 19]... -10-he-germ nated nugi can al so be
used as dgﬁg%%ﬂ?@b&r‘qpé *P(cfggﬁw%ﬁch are obtained by
prel i m nagi reaki ng do i w.th externpally-added or -
- der 04 erp FRr0eber @A P Bieatl ks bRl BB ostt BREE Lordled gnghe g
used her ej C t al | i Vi

sacchar FyaE e LBt aRU IR BB o os NEIENK I BB Re assured pingye
sacchari fiqegldhd Qi eliyeftt Bitfty! Wik idbtOthe sBEGA ks
mai nly ysed{i{]aFoﬁ}HeI?%’iec ent fyi ]iqlqﬁe act orll, Ya- anyllase %’segpg?e;ggtﬁiﬁﬁged

i n combi RA¢HtRRedM Paténd THIcHMBARI%nd DAY Raki @AWRIL eived S818bIR $rachloMédinosic
prot eases may al so be added. For saccharification, a-anylase is used,
opt i onal lagid, Bnd edrhosaditricad nii Beuskd-samok 881§, cogleiarBNd @ eide®@bhd, bl RBAHAe
etc. After the enzymatic reaction with a-anyl ase, heating and

concent r aim@theapeentat advedeafifects @f Yt dompendaecanipest dnd amstpiededicedf In
mugi to be used in the present invention. Anong the various
deconposiadiiitionpthextus ne nedd tmagil bittkenssapopating agdngsywiah ateebelisect tnidohtribute
particul ar advantage. Barley to be used as the starting material to
make decdorpeisadosaptability.s not particularly limted if it is yet to be
germ nated and while any edible varjety of barley may be used,

d, th

Var i et | 4005 Alfoirah ROLheRA RAGIY AheOrib sepprEied HOBWE hevadisgribed cffects
herein, the term" I% reéers to a_product obtajned b({ germ’ nating
the - 73° d‘éf‘et@g}%e g‘:gt s tag apous ghexteaet cofprepentsdepved aom xpgh gpch as malt
whi t t hat i (Job's-t , k ts)., dryi
(o e Sk SR 35 B RO B o ol o

ducti iculardy | imtedy, either. |t..i icularl.
bt of or r e RRE BRGFSE Wl ol s B n BbidBeaokds b8 RRSHEHD Wby no

regul ar ahs HH@nd%ﬁ?&Ligl"i’trtFe E&E&ﬁ HBbt may be used. [0021] As used
herein, the term"dark colorted malt" refers to such malts that the

chr omat | PEYCREP TIORCOHF FREBOYIFES 4 he European Brewery Convention) is
at least 10, preferably at least 50. In the present invention, malt

i's used i[00RBI(HeE:-EFRdAESridiadmpincdig)i nary beers and the like, so
only inadequate beer-like colors may sonetines devel op. To cope with
this problem datie pedear mdentiing it ivmpietansdediiceoletotal gmedntestiextract

adj ust the col or of the beverage. Preferably, the dark col ored nmalt

i s used icnmannentoderived drogn mggf suchna@ hatton Beervibde bercragss.v Bowpvaf dnbdingount
from40 to 60 wm % i nclusive, of the total anount of the malt used as
an i ngr edf gretmugitigriupperiract eampasentsiistopsgiadh therhgei-dke tsto requiied @é bker-taste
colored malt is not particularly limted but if malt of excessively

hi gh chr &f¥TRESSIcpn be exiawmely frsakbh By bie pirscniipvediondibe fefd amepnf efthed as
by a trace of, hurned snell and i S recq nded to use dark

hence, it %) C
col ored St dREAYACFF AR GEBOBFIEM ! 7 Braryasst bptstee By HbHiHeR & hith
2000, rmrzew% ?JC?JS%/%! gre?c?ab% %%%r 0.5 Qg 9 w]t%:o%clu%%%,nmg%rp?efgaﬂyefrgl?ll 6{2 ?00

1.3 wt% inclusive, even more preferably from 0.25 to 1.3 wt% inclusive, still more

L

preferably from 0.3 to 1.3 wt% inclusive, and yet more preferably from 0.35 to 1 wt%



[ 0024] (Saccharides) The term "saccharides” as used herein refers to
ones based on the Nutrition Labelling Standards for Foods (Health,
- Labor and Welfare Mnistry Notice No. 176 in 2003). Specifically,
saccharides are that part of a food which remains after proteins,
i pids, dietary fiber, ash, alcohols, and water have been renoved.
The ampbunt of saccharides in a food can -be cal cul ated by subtracting

the anobunts of proteins, lipids, dietary fiber, ash, and water from
t he wei ghtclo§ive.he food. In this case, the anpbunts of proteins,
|ipids, dietary fiber, ash, and - 9 - water are neasured by the

met hods J8013utAmeng vesiods tyres pbmukiabeilihlngs Bigawidents) snaliSpasid faibl 0fien in
the anmount of proteins is neasured by the nitrogen determnation and
conver si dhe mapwgeture ofdbeairinsistbeneragispiipnceadiusting theeymannt phibe mol-derived

met hod, the chl orof orm met hanol m xed |iquid extraction nmethaod, the
Ger ber meEEH8EH COPWANgYs th Restbsirdsveiases hasarrybstential pfeqondhe stphitity efffoam.

T AR sl Bl R DB SITIREE
RGeS U AERL A Sk oSO BRI ke BBk B bR e
the Karl -Fj i NG. ai t hod. At f dryj

e o L TR L8 e 5 g5 0 e P

under at rffb?ﬂp?z[th% D08 SR UfsRre, fHord é}gfe‘?ilﬂ? b 6.'2'@ .%%@mrcyfdaﬁ@gﬁlenme

technol ogy o e present ihvention i1s particularly use

| ow sacchasbAely RERIIABUSS B%SAAGSS Wil Hord YRS oS8 3 wiss

difficulty in assuring good attributes o oam quality including foam

st abi | i t YaclrdWe @nd fhem&RGrEErBly HeE OB todestd%h hdlxgvedpeer -t ast e

beverage of the present invention is preferably not greater than 2.0
g/ 100 ni [abwt]i U8 tHeqedent invedtiong thprethbsmbhny o ald4x gdcd 00mpdneniinuding those
preferably 0.2 g/100 nmL. The anmount of saccharides is nore preferably
from 0. 25vitich &e@egyeDRomiingmadients iother thandmnen énadjuatel torlefveitldb pyrticnlantanges
0.25 to 0.9 ¢g/100 nL inclusive. [0026] (Calorie) The

t echnol ody corfsiderationrod yerieus facterstsuch as demaed fociullpdevelo tiesberit and taste

| ow-cal orie, beer-taste beverages which involve difficulty in_

assur i ng dgeve Bemppugit Eer eamnda thafgtal pnpuntadisueh exdracbenmpangnis|ip a peverage
Hence, the_calorie content in the beer-taste beverage of the present

i nventi o frem&éf%%imt%ﬂ inglusiypRieierablnAmd). & (aF-A #itp tclusiveymgore preferably
preferably f L .8 kcal /100 nL inclusiyve, .even re_preferabl,
rom 1 ¢80 Radp ADstRintiE e T DamO% Rieterabty ri EXE Rt Epapihsiumast

S cal curbt e B Ol 2 B Aind By B Ve SR B TRl LR 8T e

for Nutrients,. etc. Listed in the Nutrition Labelling Standards" as
published T'n aésociation with the Health Pronotion Act. [0028] In
princi pl egofshe 18l GleQhsE SYasky B iy arl I€oHEERRET 0¥ Gt R 0I0RBYS 1t ‘%mount

multiplied by the - 10 - asSoci ated energy conversion factors (

kcal / g f of et biiponeftsk Galibedl Hedin kdfBisdS the @At/ HarhObf SAGEN@AHREnts 4s
kcal /g for dietary fiber; 7 kcal/g for alcohols; 3 kcal/g for organic
aci ds) aspedifiel ipnhdlphsesan e dad A, dathely, g idi®olatileathatidt EORMinef in a unit
calories. For details, see "On Analysis Methods, etc. for Nutrients,
et c Li st edlunre ¢fH€0Nubicicenidmetesse alt¢mperShanabrsddegices 00 28 caSpefbdévecages the
techni ques for neasuring the anounts of the respective nutrients

cont ai nedldoholxeutenheofeshichys eemtbhy 05008 %, thedewmarafers o thetehtraks lofel (Wi%) in
anal ysis described in "On Analysis Methods, etc. for Nutrients, etc.

Li st ed i degaseedNamplasiasmaagwed i1 sgosiaeriaithlsBegsAnal yippMethodnt7. 2 Bxirdnts”
Heal th Pronmption Act. Alternatively, the Japan Food Research

Labor at oPPEEIRUBEAENORPRVRIEPN 8f HirrasBRd) ofbrewsts sspriademel jagan. Of all

about such calorific values and/ or the anpunts t he respective
the exfract components contameg, those wquch are d%nvec? Erom mugi Such as malt may be

determined for their amount by subtracting the amounts, as separately determined, of

additives and extract components derived from other ingredients, from the amounts of all



[ 0030] (Hops) The beer-taste beverages of the present
dinvention may use hops as an ingredient. Since their scent and taste
are generally simlar to those of beer, hops are desirably used as an
ingredient. If hops are to be used, ordinary pelletized hops,
powder ed hops, and hop extracts that are used in the nmanufacture of
beer and |i ke beverages can be used as @1 ect ed appropriately for the
desired scent and taste. Processed hops such as isonerized hops and
reduced hapscimaynpahsms bedelsmdnediinesdud mecaaiemeniconpassed by t he hops
to be used in the present invention. The anount of hops to be added

i s not pdPeledullhelnpethpdn afedjuating the anmunt pf roagil derived pxttaco CONpanents awt Kot
(inclusive) of the total quantity of the beverage. 50031] (O her

i ngr edi erpagtjcularly limit¢ghandgxagpiesdhat maynkerpontamplaeh sicludsgdagiiegthe amppnt of
optionally he gsed to such %n extent that they will not be

del et er i ¢ t{bE Resdfs ap ingiedipptcy dduling thedeveiodit i on. Exanpl es i ncl ude
sweet ener, cidul ants, flavors, yeast extracts, colorants such as
car amel é@?%ﬁsﬂmgé oni nbased substances extracted from plants such as

b i d ill.g i I . i n- d . .
G PURE T TR (R M A R e —
substanessaiitl) GaURLAR SRV Do SERETLNRSUEIER, HFHat

various 3giHslaniisin e eks j:tives may optionally be used to
iR

such an extent t not” be del eterious to the desired

effects gpoid)e mig ?ﬁ’g:tr itt)lgiﬁ-mzilp@ﬁlzflre ChRpRsidatak ‘i’r%'gréﬂimﬁ?ﬁ{thrs presént invention may

bever ages) eer-taste beverdges of the present invention
can be preeueaglifiyd By Slidhdiigi A8 THAEDekitommated taklel | Whea iy, kaRSumugi (white
Briefly, nmugi such as malt and, optionally, such ingredients as other
cereal groatsiatss haveingsJobsgeadrs), all drblrkngests). Mpabhg ofeARYENits-bergerminated
colorants are charged into a mashing kettle or tank where
gel at i ni datleycardrdussd edthcadvhntegs. | Breseaiergberfto carelt, usspeitiarahdependentlper in
presence of an added enzyne such as anyl ase; the saccharified nmash is
then fil tcemginatipni They fan avisn bp nessincembinatipn vathahkl. added hops, and
transferred to a clarification tank to renove solids such as ]
coagul at ¢8015H ot¥est-ierbe-grenigaied iawi carcalsq bhused s dperynrasHioagrodists ol pigal
ormed under candi tions. pr.oduce

t b k [0033] T

| ow al cofEIcEsaptEd wa%rfuqag 3§ sglaa@eﬂwwaa%f e rg @t i on

ARG T R R R
t ' - o] . hod h. .

7 et mon B TS ) G2 S G PR R 4 BRI
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filtrati gor cFREMRAGNGactRAd o OR 12334 pRE&hb1Y uEAT InQRniPtiBR Wil fBRichRse. To
produce | ow al cohol’, beer-tast'e beverages: [0034] In the case of

non- al colpgdakGloR@RE pafSins mr@ﬁgs,cllhbtwsésangr ateraidded dFoLsdeYhARification, o-
non-fernenting process that wll not generate al cohol. For exanple,

Wi t hout paiylae iy wsgd dpgichell yrirdoaibiioa tveith Buatnylavepdiaiaglyyasé qlullakinhg:, etc.
t he above-described solids renoval step, storage, addition of carbon
di oxi de, Aftelr theadnzpmatip sakaon with camdylegx, heatalg atl ephddnzratiomare shejed oat ©
performed to produce unfernented, non-al coholic, beer-taste

bever ageyield t@3BFompogitispioded wé riughtogreatsed én the tprésenti inpamtipan Amdugtthe
the total amount of the mnugi-derived extract conponent(s) in the

beer - t asValgusAecaPROBHERPIFEHCIS RBWIER, Heeormpased Darkeytcan pe wped Wikl parsicvlar
preferablﬁ fromQ, 2 to 2 W% inclusive, nore preferably fram0.2 to

1.3 wt % PHERgey Barley &ndabied a5 ther dartipg natsrhiomalks desoqipgsegihpgley is not

. . . o ] .
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used, the varieties used in malt production are preferred.

[0020] As used herein, the term "malt" refers to a product obtained by germinating the



- 13 - cannot be neasured by the N BEM net hod [0041] (Packaged
beverages) The beer-taste beverage of the present invention may be
packaged in containers. The types of containers are in no way limted
and bottles, cans, kegs, PET bottles and the |ike may be filled with
t he beverage and seal ed to produce packaped beverages. EXAMPLES
[0042] On the foll ow ng pages, the present invention is described by
nmeans of exanples, to which the inventionis in no way limted.

[ 0043] <Metdsorf nofgi enchl asdarlng Wieahrgd, alidsivhygi (Whitt loetsfpoatsphaternugioam
stability was evaluated by the follow ng nmethod. [0044] This nethod

i ncl udes (pehisitasss)andpadiaki Eeptandiving the spbhierandsemavingéheir wyts. (Banpl e)
into a specified nmeasuring cylinder wwthin a specified tinme and
neasur i ngePEBPRIFaEEensHH m hﬂﬁoﬁhfétonraé%‘i’td@ftw%& liygited; cither. di igogrtignlarly
t he measuri | i nder after the | apse of a specified tine (this
armount mﬂwfg%e@ ysgparlepma to&ﬁlﬁq’&cﬂﬁ%ﬁepw@@i@aywt QphetegBipT FRK bat alse firky
of the foain ii e]\éal u%t ed @uanti tatively. The sanple and the device

t hat woulG CEhPAC 9t °(M°°%. , the nmeasuring cylinder and the funnel

boc and OO, ¢ euﬁ?é‘uﬁgl’s%céﬁ%ﬁa%ﬁ;%%%@ﬁ?eﬁd@ eferbletue ek a0 :t
20C. £ | i i

ot ire sanrdtiiieas Yitied by ROl Moy AR Ml Qo Bty S tdasPIE) 1 NE

bottle) vAseRBH £%L05 fhee ?feg;@rﬁ ientiB dhHPRSked ﬂts%atu@iaarf{ﬁatﬁﬁg!aﬂ%

cylinder "at a uniformrate (taking about” 20 seconds to fiI

same. ) UpRding9met@tah® ke, BeoRQUkdRguaté Beerfiikansloryaay dshasheddde PR To
t he neasuring cylinder, which was then allowed to stand. Twenty-nine
m nut es abpetvithhigis probdém afark bslofdufidlN@Gapbe L4 SNP igrediedt tagmjasy the va15r
set within the neasuring cylinder (at a position about 200 niL above

t he bounadthe HeetmpenPtefablygthe dagkunl@eémahds tded ih amanoanidanging from 20 to
subsequently, with photosensitive paper bei ng wapped around the
measur i n§O0oyt%s imghssiveopretevaly filom 40 @e00witdh enclusivef obtine dathlearealint af the malt
picture was taken exactly 30 mnutes after the start of sanple

i nj ect i ofsedMsasringredient pl rguppselipiiad dkeRBCohvanadisps of therdarlp egldrse niatiis
between the liquid surface and_the foam on the devel oped i nage was

mar ked oMPt BgHCYlpY Hmied Bruib radt of cxeassiiplyrhdeh Flaomaticity is used, sthe bavearage may
del i ted., L f di t del | ted. T

orml | er | HEGQUSSIAFRFRFEDY BEcS Ha ISP RENebribis c SOEF Bengs o use dark

di ded. Th |.i f d i dwth

ar on ot G AL P EED E S TP b e SR M [ 20t o by

pi ctures n?fhéii%%p fah ri@{)[ﬁ Q3 Hﬁ%e Bx%férgth? %g%h%r ﬁla%ﬂ CAlGL t}ﬁ'pe%r% ntolﬁ"gher

areas of To porti ons may beé neasure procéssing w an’ | rmage

anal yzer thajntzolﬂ)?yrhl&%{f(%e,%!a‘r' &%Eﬂe%h}ﬂagﬁw tbh&efﬁm&&fé@%ﬂ&o%%’g@d is

t hat are neasured, e higher the foam stabi y I's. Fromthe

obser vat ingfgarfiCuthdy lidRtRbAEE isPrbfrddPefrem 10to PBYO SRIBINE, BRrSHkft it trom
foam stability is satisfactory if the T-SHV value is 150 ¢ and

above but0usdoehinelibive] dvethidre pfférablly fidm 56 td SGGinth@ive 18 1H6& prdfeasle,
in the Exanples, the rating was X when the T-SHV val ue was | ess than
100 cn®, frdmnwheto 200 inelgsikO0Metiibda pf nehorimghid EBEshrdrativitle0e wid2ly vshvrOo
when it was 150 cnR and above. [0045] <Eval uation of chromaticity>

| n t he Exkiblpll edisanshwholeronmatlily peyfornf a beasragentdynpleasngydier exualpleated

by the follow ng nmethod. To be nore sgecifi c, neasurenment was

conduct edRevisgcBEPd BeerAnilysis Mrsh®isCh 3 86 spmpred Yy Beewasy Kopagent®n®f Japan
Chromaticity, .8.8.2 Spectroscopy. A degassed sanple ) |
10 mm cel{onpttsen Apd s Brewers fssepaten %J@Wr{;%ﬁ%lﬁgmw}tofﬂaw of
430 nmvvz riilt('%%i ed by a factor to determine the EBC chromaticity
of thes(iﬂgl ]% ABfC LGS i on of bitterness unit> In the

Bxanples, the Billernges. 4l bheodaf 8 898 AP0 18 S BY B P S Bving o

beer-like flavor. Thus, unless otherwise noted, beer-taste beverages as referred to herein

was placed in a

embrace all types of carbonated drinks with a beer flavor whether or not they are produced



- 15 - sanple at 20C was neasured with a vibrating densitoneter and
the correspondi ng amount of extract conponents was determ ned by
referring to the annexed Table for Extracts. Anobng the thus

determ ned extract conponents, those derived fromnugi (or malt) were
determ ned for their amounts by subtrac%gng t he anmounts, as

separately determi ned, of additives and ‘extract conmponents derived
fromother ingredients, fromthe anounts of all extract conponents.
[0048] <Miah waaﬁbnsedffer@sﬂnmtioeﬁtep The prgantdnyentinnds disgctad tatpediculr types,
accordance with "On Analysis Methods, etc. for Nutrients, etc. Listed
in the Ndewralgahel pumasl- ‘I‘lFﬂ‘gﬂlSttﬁﬁfdaf these boyeragpy anshibeir aleohelenicat isawt greater

with the Fbalhh Pronoti on. Act. 04%%7<Evaluat|on of sacchari des>
For rmeasUpanbAT: greieablymat sxpater I{aﬁ@ B Ieaqea%riﬂfswbbbwﬂ%ﬁt%w@p%1 apd

h bel.l S d bor d
Noci o g gg@%f? nre%é@? tiy e Beot %l'é%@é] g astay Bea ther ey irais Oh g prestnt
t t f t dta
boor <1 astavestoh s BARURET <1 SRt Doy RED LA PRt Rh B Gontin plgohol ina
scori ng 'Haatcggﬁjmuﬁl ﬁﬁaﬁER)%rsrma[ﬂat?q:le'd%eéte\ﬂ%ﬁ(wﬁﬁ%ﬁQH E&)Ip ﬂ} gb\fggeﬂ?ﬂlk/(%ﬁlol}]lg

for the presence or absence r-1 scen on a

system WIB&ugéH Whhifl tRE4ddge Bf‘ﬁlefdéh'al&%ﬁﬁ Sg‘ense dpaﬁr’eé'kﬁht ﬁ%%ﬁt%ﬂ 48

mhlch 'sensed” was gl ven pol nt 4, sone poi nt

"slightl yae%ﬁag@qhe PRbAGI cénteANEE wiieh 1s5<,%Ib%Péﬂed BYT.0%, mtﬁaalc%mr @SO‘WEHye
averaged and the result of evaluation was assigned to one of
fol | owi ngolutiigefractiont 6f Slemeoeirng 2 0nitahe caviag agey vial e, HxOkk Ilalr éypeﬁ 8@e
ranging from1.0 to |l ess than 2.0X ; Average ranging from 0 to | ess
t han 3. OAsgerMtaete dgecrngasgif mige Hreseint fhvendian inclutenen-thaholk 0Rr- ta{s&ﬂﬁﬂ]&rages,
Exanmpl e 1 <Production of non-al coholic beer-taste beverage>

Sanpl e Ndser-thstg soft drinks, bedthetldst e beverage of the present invention
whose total anount of nugi-derived extract conponents was within the
desired [@W&d, Tas “aspholgontent™iig the @emprstechevoragsafifile@rasest ingergiopfrefers to
beer-taste beverage whaose total anmount of nu derived extract
conponenthe ¢pndens eg alcakol (W %)dB thedeveraag énwgwgﬂ%u Eddypytknewn method, as

fol |l owi ng nef hod. rodyce S s used.in 20 kg

a
(60 w % ‘Wﬁg&“l%’iﬁlﬁgg densimeer. dgﬁ%lf%hﬁ&rtgﬂbﬁﬁ%ge I%FIY\B fl Qrapricatfd bp remove

e Lo en RS GIRIR L CB5 s smpltns CRIRA fdst Gr S B S BE netpichar 15t
caramel gl Pk O0RGTheBl /85 SOUId 49, gﬁoﬁ@p&g%k 8 ol Table 2

si ze, charge vessel m xe

water to vﬁ‘{]&pﬂrtﬁleﬁaégm\ﬂérgign% en%&rhd{l\@o fenp%A SaCC ?ngfr% ef.?iﬁc

m nut es, e tenperature was s OV\Ay ral se at | n was

per f or ”E‘@}rﬁ{flt)ﬁé*jh%(:(j %nd%n@{éﬂ%%alﬁ&%eﬁn@ﬂppﬁgér%dqbfy the National Tax
saccharification, the mash was heated to 77C and transSferred to a

wort fil wg@hcpmatmsﬂax MB&Ics Ditecti®s Nbl 6 £200Y, t¥ide@T RS, 2007 RtIEthe

[ 0054] A portion of the filtrate was m xed with warmwater at a ratio

t hat was akoheldjonsined dshow as e timaripd%e) d commérckoeppargus fdralciolmeasofement
t he extract conponents would reach the desired level. At a production
scal e of 0t@a& ¢hrombogtaphPay tefenippgdwer e added and the mi xture was
boiled at 100C for 80 minutes. Lees were separated fromthe boil ed

m xt ur e, [W#A4dh (Sresharides) cool ed to about 2C; thereafter, antioxidants,
flavors, acidulants (sufficient to |ower pHto |ess than 4)

sweet ener s and TopterBnhsreghagdess ag esd heseia refgsria onerdeaged pn thei Nl&ml@n
anmount s,

t d f t 24 t
process, lggggpg ngéﬁgégﬂ¥%8?a%§ﬂ o%ﬂgﬁékga@ﬂﬁ%% ﬁé&ﬁDMQﬁ%§@qygwp20&®
i notes 5P 'éesa}iynaa e %}" e Oiféfﬂnf’ﬁ' LR Bt gt R ot lpf%ascllatary

bever age f er agle aPco%gﬁ v%/teer a'v%rllaeen Tem noqrea h%ﬁg az%‘%u 0% SAcC arldes in a@ood4 can

be calculated by subtracting the amounts of proteins, lipids, dietary fiber, ash, and water from

the weight of the food. In this case, the amounts of proteins, lipids, dietary fiber, ash, and



[0055] <Quality eval uation> The quality of Sanple Nos. 1-7 and

Conparative Sanple Nos. 1-3 was evaluated and the results are shown

in Table 1 below. [0056] - 17 - [Table 1] Table 1 Sanple 1 Sanple 2

Sanmple 3 Sanple 4 Sanple 5 Total extract conponent (W% 0.2% 0. 3%

0.4%0.4% 1. 1% 9.
water are measured by the methods set out in the Nutrition Labelling Standards. Specifically,
the amount of proteins is measured by the nitrogen determination and conversion method, the
amount of lipids by the ether extraction method, the chloroform/methanol mixed liguid
extraction method, the Gerber method, the acid decomposition method or the Roese-Gottlieb
method, the amount of dietary fiber by high-performance liquid chromatography or the
Prosky method, the amount of ash by the magnesium acetate addition ashing method, the
direct ashing method or the sulfuric acid addition ashing method, and the amount of water by
the Karl-Fischer method, the drying aid method, the method of drying by heating under
reduced pressure, the method of drying by heating under atmospheric pressure, or the plastic
film method.
[0025] The technology of the present invention is particularly useful in low-saccharide,
beer-taste beverages which by nature involve difficulty in assuring good attributes of foam
quality including foam stability. Hence, the amount of saccharides in the beer-taste beverage
of the present invention is preferably not greater than 2.0 g/100 mL and its lower limit is
preferably 0.04 g/100 mL, more preferably 0.2 g/100 mL. The amount of saccharides is
more preferably from 0.25 to 2.0 g/100 mL inclusive, and even more preferably from 0.25 to
0.9 g/100 mL inclusive.
[0026] (Calorie)

The technology of the present invention is particularly useful in low-calorie, beer-
taste beverages which involve difficulty in assuring good attributes of foam quality including
foam stability. Hence, the calorie content in the beer-taste beverage of the present invention
is preferably not greater than 8 kcal/100 mL, more preferably from 0.1 to 8 kcal/100 mL
inclusive, even more preferably from 1 to 8 kcal/100 mL inclusive, and still more preferably
from 1 to 5 kcal/100 mL inclusive.

[0027] The calorie content in beverages is calculated basically in accordance with “On
Analysis Methods, etc. for Nutrients, etc. Listed in the Nutrition Labelling Standards™ as
published in association with the Health Promotion Act.

[0028] In principle, the determined amounts of the respective nutrients are multiplied by the
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associated energy conversion factors (4 kcal/g for proteins; 9 kcal/g for lipids; 4 kcal/g for
saccharides; 2 kcal/g for dietary fiber; 7 kcal/g for alcohols; 3 kcal/g for organic acids) and
the products are added up to give the total number of calories. For details, see “On Analysis
Methods, etc. for Nutrients, etc. Listed in the Nutrition Labelling Standards.”

[0029] Specific techniques for measuring the amounts of the respective nutrients contained
in beverages may comply with the various methods of analysis described in “On Analysis
Methods, etc. for Nutrients, etc. Listed in the Nutrition Labelling Standards” as a supplement
to the Health Promotion Act. Alternatively, the Japan Food Research Laboratories
(Foundation) will provide the necessary information about such calorific values and/or the
amounts of the respective nutrients upon request.

[0030] (Hops)

The beer-taste beverages of the present invention may use hops as an ingredient.
Since their scent and taste are generally similar to those of beer, hops are desirably used as an
ingredient. If hops are to be used, ordinary pelletized hops, powdered hops, and hop exiracts
that are used in the manufacture of beer and like beverages can be used as selected
appropriately for the desired scent and taste. Processed hops such as isomerized hops and
reduced hops may also be used. These are all encompassed by the hops to be used in the
present invention. The amount of hops to be added is not particularly limited and it is
typically from 0.0001 to 1 wt% (inclusive) of the total quantity of the beverage.

[0031] (Other ingredients)

In the present invention, other ingredients may optionally be used to such an extent
that they will not be deleterious to the desired effects of the invention. Examples include
sweeteners, acidulants, flavors, yeast extracts, colorants such as caramel colors, saponin-
based substances extracted from plants such as soybean saponin and quillaja saponin, plant
protein- and peptide-containing substances such as corn and soybean, proteinaceous
substances such as bovine serum albumin, seasonings such as dietary fiber and amino acids,
antioxidants such as ascorbic acid, and various acidulants, and these additives may optionally

- be used to such an extent that they will not be deleterious to the desired effects of the
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invention.
[0032] (Production of beer-taste beverages)

The beer-taste beverages of the present invention can be produced by ordinary
methods known to skilled artisans. Briefly, mugi such as malt and, optionally, such
ingredients as other cereal grains, starches, sugars, bitterness imparting agents or colorants
are charged into a mashing kettle or tank where gelatinization and saccharification are
performed, optionally in the presence of an added enzyme such as amylase; the saccharified
mash is then filtered, boiled in the presence of optionally added hops, and transferred to a
clarification tank to remove solids such as coagulated proteins. The saccharification, boiling
and solids removal steps may be performed under known conditions.

[0033] To produce low-alcohol beverages, yeast is subsequently added for fermentation and
then removed by a filter machine or other means. Fermentation may be performed under
known conditions. If necessary, the alcohol concentration may be reduced by a known
method such as membrane treatment or dilution. Alternatively, the fermentation step may be
replaced by addition of an alcoholic ingredient such as spirits. Subsequently, storage,
optional addition of carbon dioxide, filtration, packaging, and optional sterilization are
performed to produce low-alcohol, beer-taste beverages.

[0034] In the case of non-alcoholic beverages, production is preferably done by a
non-fermenting process that will not generate alcohol. For example, without performing the
fermentation step but immediately following the above-described solids removal step,
storage, addition of carbon dioxide, filtration, packaging, and optional sterilization steps are
performed to produce unfermented, non-alcoholic, beer-taste beverages.

[0035] In this production process, it is important that the total amount of the mugi-derived
extract componceni(s) in the beer-taste beverage obtained should lie from 0.1 to 2 wt%
inclusive, preferably from 0.2 to 2 wt% inclusive, more preferably from 0.2 to 1.3 wt%
inclusive, even more preferably from 0.25 to 1.3 wt% inclusive, still more preferably from
0.3 to 1.3 wt% inclusive, and yet more preferably from 0.35 to 1 wt% inclusive, and this

amount may be adjusted at any of the production steps.
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{0036] Im this production process, the total amount of the malt-derived extract component(s)
in the beer-taste beverage obtained may also be adjusted to lie from 0.1 to 2 wt% inclusive,
preferably from 0.2 to 2 wt% inclusive, more preferably from 0.2 to 1.3 wt% inclusive, even
more preferably from 0.25 to 1.3 wt% inclusive, still more preferably from 0.3 to 1.3 wt%
inclusive, and yet more preferably from 0.35 to 1 wt% inclusive. This amount may be
adjusted at any of the production steps.

[0037] (Foam stabilizing methods)

In the present invention, the foam that is formed on the liquid surface of beer-taste
beverages is stabilized by adjusting the total amount of the mugi-derived extract
component(s) in the beer-taste beverage to lie from 0.1 to 2 wt% inclusive, preferably from
0.2 to 2 wt% inclusive, more preferably from 0.2 to 1.3 wt% inclusive, even more preferably
from 0.25 to 1.3 wt% inclusive, still more preferably from 0.3 to 1.3 wt% inclusive, and yet
more preferably from 0.35 to 1 wt% inclusive.

[0038] Foam stabilization can also be accomplished by adjusting the total amount of the
malt-derived extract component(s) in the beer-taste beverage to lie from 0.1 to 2 wt%
inclusive, preferably from 0.2 to 2 wt% inclusive, more preferably from 0.2 to 1.3 wt%
inclusive, even more preferably from 0.25 to 1.3 wt% inclusive, still more preferably from
0.3 to 1.3 wt% inclusive, and yet more preferably from 0.35 to 1 wt% inclusive.

[0039] Here, the foam stabilization can be evaluated by measuring such attributes as cling
and foam stability. “Cling” means the ability by which foam that results from pouring a
beverage into a container adheres to its sides. Cling is considered to be a property that
contributes to a phenomenon also called “angel ring.”

[0040] “Foam stability” means the life of foam and can be evaluated by a known method
such as the micro-Rudin method. This can also be evaluated by another known method such
as the NIBEM method (J. Inst. Brewing, 2003, 109(4), 400-402.) The beverage to be
evaluated is poured into a container and when a specified time lapses, the amount and other
features of the foam that remains adhering to the sides of the container are measured,

whereby overall evaluation of the foam stability can be achieved, including the cling which
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cannot be measured by the NIBEM method
[0041] (Packaged beverages)

The beer-taste beverage of the present invention may be packaged in containers.
The types of containers are in no way limited and bottles, cans, kegs, PET bottles and the like
may be filled with the beverage and sealed to produce packaged beverages.
EXAMPLES
[0042] On the following pages, the present invention is described by means of examples, to
which the invention is in no way limited.
[0043] <Method of evaluating foam stability>

In the Examples, foam stability was evaluated by the following method.
[0044] This method includes pouring a specified amount of effervescent beverage (sample)
into a specified measuring cylinder within a specified time and measuring the amount of
foam that remains adhering to the sides of the measuring cylinder after the lapse of a
specified time (this amount may be called “the foam adhering area™), whereby the stability of
the foam is evaluated quantitatively. The sample and the device that would contact it (i.e.,
the measuring cylinder and the funnel through which the sample was to be poured) were
preliminarily held at 20°C and measurement was conducted within a thermostatic chamber
set at 20°C. The funnel was fitted on the measuring cylinder (2 L) and the entire sample
(whose volume was equal to the capacity of a 633-mL bottle) was poured down the sides of
the funnel int6 the measuring cylinder at a uniform rate (taking about 20 seconds to fill the
same.) Upon completion of the pouring, the funnel was detached from the measuring
cylinder, which was then allowed to stand. Twenty-nine minutes after the onset of the
pouring of the sample, a flashbulb was set within the measuring cylinder (at a position about
200 mL above the boundary between the liquid surface and the foam) and, subsequently, with
photosensitive paper being wrapped around the measuring cylinder to cover the area where
the foam adhered, a picture was taken exactly 30 minutes after the start of sample injection.
After developing the photosensitive paper, the borderline between the liquid surface and the

foam on the developed image was marked off and the photographed areas where the foam
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remained were delineated. Large foam masses were directly delineated. The smaller masses
which were less than 1 ¢cm on the longer axis were disregarded. The delineated foam
adhering areas were measured with an area meter and calculated as cling levels (T-SHV
values). Note that pictures of adhering foam may be taken with a CCD camera whereas the
areas of foamy portions may be measured by processing with an image analyzer. It may be
concluded that the larger the foam adhering areas that are measured, the higher the foam
stability is. From the observations so far obtained with beers, it may safely be said that foam
stability is satisfactory if the T-SHV value is 150 cm” and above but undoubtedly insufficient
if it is less than 100 cm?. Hence, in the Examples, the rating was X when the T-SHV value
was less than 100 cm’, 2\ when it was 100 cm? and above but less than 150 cm?, and O
when it was 150 cm” and above.
[0045] <Evaluation of chromaticity>

In the Examples, the chromaticity of beverage samples was evaluated by the
following method. To be more specific, measurement was conducted in accordance with the
BCOJ Beer Analysis Methods, 8.8 Chromaticity, 8.8.2 Spectroscopy. A degassed sample -
was placed in a 10 mm cell and the absorbance as measured with monochromatic light of
430 nm was multiplied by a factor to determine the EBC chromaticity of the sample.
[0046] <Evaluation of bitterness unit>

In the Examples, the bitterness unit of beverage samples was evaluated by the
following method. To be more specific, measurement was conducted in accordance with the
BCOJ Beer Analysis Methods, 8.15 Bitterness Unit. A mixture of a degassed sample with an
added acid was extracted with isooctane and the absorbance of the resulting isooctane layer
was measured at 275 nm with pure isooctane being used as a control; the measured
absorbance was multiplied by a factor to determine the bitterness unit (BU) of the sample.
[0047] <Evaluation of extract components>

In the Examples, the amounts of extract components in beverage samples were
evaluated by the following method. To be more specific, measurement was conducted in

accordance with the BCOJ Beer Analysis Methods, 7.2 Extracts. The specific gravity of a
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sample at 20°C was measured with a vibrating densitometer and the corresponding amount of
extract components was determined by referring to the annexed Table for Extracts. Among
the thus determined extract components, those derived from mugi (or malt) were determined
for their amounts by subtracting the amounts, as separately determined, of additives and
extract components derived from other ingredients, from the amounts of all extract
components.
[0048] <Evaluation of calorie>

Calorie was calculated in accordance with “On Analysis Methods, etc. for Nutrients,
etc. Listed in the Nutrition Labelling Standards™ as published in association with the Health
Promotion Act.
[0049] <Evaluation of saccharides>

For measurement of saccharides, the calculation formula specified in the Nutrition
Labelling Standards (Health, Labor and Welfare Ministry Notice No. 176 in 2003) was used.
[0050] <Evaluation of scent and taste>

In this specification, the scent and taste of beer-taste beverages was evaluated by a
sensory test based on the scoring method. Six expert panelists were asked to make evaluation
for the presence or absence of a beer-like scent or taste on a rating system with point 4 being
the full score. On the rating system in which “sensed” was given point 4, “somewhat sensed”
point 3, “slightly sensed” point 2, and “not sensed” point 1, the scores were averaged and the

result of evaluation was assigned to one of the following three levels depending on the

average value.

[0051] Average ranging from 1.0 to less than 2.0 X
Average ranging from 2.0 to less than 3.0 JAN
Average ranging from 3.0 to no more than 4.0 0.

f0052] Example 1
<Production of non-alcoholic beer-taste beverage>
Sample Nos. 1-7 of the beer-taste beverage of the present invention whose total

amount of mugi-derived extract components was within the desired range, as well as
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- 16 -

Comparative Sample Nos. 1-3 of beer-taste beverage whose total amount of mugi-derived
extract components was outside the desired range were produced by the following method.
To produce Sample Nos. 1-4, malt was used in 20 kg (60 wt% of which éonsistcd of dark
colored malt, or caramel malt), and to produce Sample Nos. 5-7 and Comparative Sample
Nos. 1-3, malt was used in 20 kg (50 wt% of which consisted of dark colored malt, or
caramel malt).
[0053] The malt was ground to an appropriate grain size, charged into a mashing vessel,
and mixed with 120 L of warm water to prepare mash with about 50°C. After holding at
50°C for 30 minutes, the temperature was slowly raised and saccharification was performed
at 65-72°C for 60 minutes. Upon completion of saccharification, the mash was heated to
77°C and transferred to a wort filtration vessel, where it was filtered to form a filtrate.
[0054] A portion of the filtrate was mixed with warm water at a ratio that was so adjusted
that upon completion of boiling, the amount of the extract components would reach the
desired level. At a production scale of 100 L, about 100 g of hops were added and the
mixture was boiled at 100°C for 80 minutes. Lees were separated from the boiled mixture,
which was then cooled to about 2°C; thereafter, antioxidants, flavors, acidulants (sufficient to
lower pH to less than 4), sweeteners and optionally a caramel color were added in suitable
amounts, and the mixture was stored for about 24 hours. In the process, a suitable amount of
carbon dioxide was added. Subsequent steps of filtration, bottling and sterilization (heating
for 10 minutes at 65°C and above) yielded Sample Nos. 1-7 of the beer-taste beverage of the
present inventibn. Among these samples, Nos. 3 and 4 were different batches prepared by
the same method, and so were Nos. 5 and 6. Similarly, the three Comparative Samples were
different batches prepared by the same method.
[0055] <Quality evaluation>

The quality of Sample Nos. 1-7 and Comparative Sampie Nos. 1-3 was evaluated
and the results are shown in Table 1 below.

[0056]



000

[0057] As is clear from Table 1,

t he val ue of T-SHV serving as

an index of foamstability was significantly high when the anount of
mal t - deri ved extract conponents was | ow (Sanpl e Nos.

mugi - or

Anong t hese,
conponent s was sonmewhat
1-7 and Conparative Sanple Nos.
and eval uated by eyes for the quality of foamthey produced,

Nos.

1-37

t

resul ts \Witde ggneral ly the same as those shown in Table 1 with

1-7).

Sanpl e No. 1 having the snmallest anpbunt of such extract
|l ower in foamstability. When each of Sanple
was poured into a container

he

respect tg,foamstability. - 18 - [0058] Each of Sanple Nos. 2-7 and
Conmparative Sarrple Nos. 1-3 had a satlsfactory taste. On the other
Tl - der fred st ract —ommoner S TT SalE 5‘5*@‘”.‘@3'. LT NESTE
Vi E\NpOi ni%‘iégg%?t-ciolmpgne VLU(?{ arre—tast G_F‘L; b(} ﬁ-&[ II|JI ﬁf{ud ci \jﬂ]?ﬁ
(of non- MG Aeved 355%9”‘ taste beweonge) 0.20% @30%9 mal to 4020 \&% ofy
whi ch col 'r\ the procedure of E am'\lp 1l vas
r epeat ed T@almmﬁGEV@%ﬁpﬂ e ?5"? be% ohast e \%erctgeoosf t hg 1%
present {(awentérdriwitbiose armunt cferl vied éxtr agt corrponents was
1.3 wt % (adwsend/atal anount of 0ogi -dero.(qu exto@rt donpmuent § Was0o
al so 1. 3|oMrdhhatichkleEROf al anount of all extract cgnponentsipin this 7
sanpl e i ihadesgutihaae derived fpem i ngredi ent's 1@t herl thag nudi wag
1.4 W% [Jhgie-Sr0 ®oad an alcohp] content df 04G0% |w th gt hecal ogi €
content DBEl-DELR-KEHHOFHY) ML and ghe anogRt of sggcharfi deg4being 143
g/ 100 mi|—_ QABPI € al'so exCEITHY ' tapde anas pamiquabily 201
i ncludin ANy bute of fogm [aDIii[d, ma—TA Wag as Ssati TaC[éry
as Sanpl ‘Tk@?%#_mﬁm_ﬁdﬂpl -3 TProguction_fof Tfom= coh HT
beer-tasts—é:—egéreﬁaﬁ%gc) { illgAlll:lit ((t?.O w-9tof—wht ch—conststed—of
caranel malt), the procedure of Exanple 1 was repeated to produce a
sanpl e of—the—beer—tastebeveFage—oefTthepr Sgig%gééu%k};:; u..é@h QS’F& -
amount of nalt-derived extracfsgmen ! & |t pratve
amount of_nugi-derived extrac Srorrpﬂn?ﬁ?éequsﬂﬂnﬁlﬁ 10 ?5%%2 Thsmple 3
total anpliotl eatracildomperentdwtdonidiient s 2.1t Hi s 4&hpl e | ndl%idi g t hdke
derived [Mamdérivgd edirenits ot her than nugiy,was O. w % The sanpl e fad
an al cohpglompomrgfitvt’®f 0. 00% Wi the ca or| e_content bei nq 2 ’
kcal / 100|Trotal amg/-tdagvealnxtmatt of saﬁufhar id 3 eing 0.4 g1100 The 4%
sanpl e almpexael(vel in tastel an "foamg alijty i cI udi ng 4l’é’he
attri but pa@hof @awm)st abi lity, @and.odt wa.s saticgeact gry ;e Sanpl en.oo
Nos. 2- 7|cHr&R&thy Bx@apl € 4 Priodugti on (ab ngn-algoholli c bger - tlast eg
bever age)giklshog o (880 wt % pf whi ch copsi St ed 1@f caramglg nalft), {ghe
procedur R e (kcal/100 mL) 4 8 16 16 16
Saccharides (g/100 mL) 1.0 2.0 4.0 4.0 4.0
T-SHV (cm2) 168 251 47 35 35
Foam stability O O b X X
Scent/taste )] O @ @) @)

f0057] Asis clear from Table 1, the value of T-SHV serving as an index of foam stability

was significantly high when the amount of mugi- or malt-derived extract components was

low (Sample Nos. 1-7). Among these, Sample No. 1 having the smallest amount of such

extract components was somewhat lower in foam stability. When each of Sample Nos. 1-7

and Comparative Sample Nos. 1-3 was poured into a container and evaluated by eyes for the

quality of foam they produced, the results were generally the same as those shown in Table 1

with respect to foam stability.
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[0061] Example 4

Production (of non-alcoholic beer-taste beverage)

Using malt (80 wt% of which consisted of caramel malt), the procedure of
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Example 1 was repeated to produce a sample of the beer-taste beverage of the present
invention whose amount of malt-derived extract components was 0.25 wt% (whose total
amount of mugi-derived extract components was also 0.25 wt%). The total amount of all
extract components in this sample including those derived from ingredients other than mugi
was 0.35 wt%. The sample had an alcohol content of 0.00%, with the calorie content being
1.4 kcal/100 mL and the amount of saccharides being 0.3 g/100 mL. The sample also
excelled in taste and foam quality including the attribute of foam stability, and it was as
satisfactory as Sample Nos. 2-7.

[0062] Example 5

Production (of non-alcoholic beer-taste beverage)

A sample of the beer-taste beverage of the present invention was produced using
decomposed barley instead of malt. To be more specific, at a production scale of 100 L,
warm water was added to 130 g of the decomposed barley at a mixing ratio that was so
adjusted that upon completion of the boiling step, the amount of the extract components
would reach about 1.0%; further, about 100 g of hops were added and the mixture was boiled
at 100°C for 80 minutes. Lees were separated from the boiled mixture, which was then
cooled to about 2 °C; thereafter, antioxidants, flavors, acidulants (sufficient to lower pH to
less than 4), sweeteners, and a carame] color were added in suitable amounts, and the mixture
was stored for about 24 hours. In the process, a suitable amount of carbon dioxide was
added. Subsequent steps of filtration, bottling and sterilization (heating for 10 minutes at
65°C and above) yielded a sample of the beer-taste beverage of the present invention. This
sample had an alcohol content of 0.00%, with the energy content being 4 kcal/100 mL and
the amount of saccharides being 1.0 g/100 mL. The amount of mugi-derived extract
components in this sample was 1.0 wt% and the total amount of all extract components
including those derived from ingredients other than mugi was 1.1 wt%. The sample also
excelled in taste and foam quality including the attribute of foam stability, and it was as
satisfactory as Sample Nos. 2-7.

[0063] Example 6
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<Production of low-alcohol beer-taste beverage>

Using malt (50 wt% of which consisted of caramel malt), the procedure of
Example 1 (with adjustment in the amount of the saccharified filtrate to be used) was
repeated to produce additional samples of beer-taste beverage, in which the amount of
malt-derived extract components was 0.1, 0.2, 0.3, 1.0, 2.0 and 3.9 wt% (the total amount of
mugi-derived extract components was also 0.1, 0.2, 0.3, 1.0, 2.0 and 3.9 wt%). To these
samples, an aqueous solution of ethanol was added to produce Sample Nos. 8-12 (the total
amount being 0.1, 0.2, 0.3, 1.0, and 2.0 wt%, respectively, for each of the malt- and
mugi-derived extract components) and Comparative Sample No. 4 (the total amount being
3.9 wt% for each of the malt- and mugi-derived extract components), such that their ethanol
contents would be each 0.95 v/v%, the alcohol content in each of these samples being less
than 1 v/v%.
[0064] <Quality evaluation>

The quality of Sample Nos. 8-12 and Comparative Sample No. 4 was evaluated and
the results are shown in Table 2 below.,

[0065] [Table 2]

Table 2

Sample 8 | Sample 9 | Sample 10 | Sample 11 | Sample 12 Comparative

Sample 4

Total extract component 0.20 0.30 0.4 11 91 40
(wit%)
Malt-derived extract 0.10 0.20 0.3 10 20 3.9
component (wt%)
Total mugi-derived extract 0.10 0.20 03 10 20 3.9
component (wt%)
Alcohol (v/v%) 0.95 0.95 0.95 0.85 0.95 0.95
Chromaticity {EBC) 7 7 7 7 7 7
Bitterness unit (BU) 18 18 18 18 18 18
Calorie (keal/100 mL) 6.1 6.5 6.9 0.6 13.5 21.3
Saccharides (g/100 mL) 0.1 0.2 0.3 1.0 2.0 3.8
T-5HV (cm?2) 102 161 258 167 227 55.2
Foam stability Ja\ O @) @) O X
Scent/taste A @] O @] O @]

[0066] As is clear from Table 2, the value of T-SHV serving as an index of foam stability

was significantly high when the amount of mugi- or malt-derived extract components was
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low (Sample Nos. 8-12). Among these, Sample No. 8 having the smallest amount of such
extract components was somewhat lower in foam stability. When each of Sample Nos. 8-12
and Comparative Sample No. 4 was poured into a container and evaluated by eyes for the
quality of foam they produced, the results were generally the same as those shown in Table 2
with respect to foam stability.

[0067] Each of Sample Nos. 9-12 and Comparative Sample No. 4 had a satisfactory taste.
On the other hand, Sample No. 8 having the smallest amount of mugi- and malt-derived
extract components was somewhat unsatisfactory from the viewpoint of beer-like scent and
taste.

[0068] Example 7

Production (of low-alcohol beer-taste beverage)

Malt, as ground to an appropriate grain size, was charged into a mashing vessel and
mixed with 120 L of warm water to prepare mash with about 50°C. After holding at 50°C for
30minutes, the temperature was slowly raised and saccharification was performed at 65-72°C
for 60 minutes. Upon completion of saccharification, the mash was heated to 77°C and
transferred to a wort filtration vessel, where it was filtered to form a filtrate. A portion of the
filtrate was mixed with warm water at a ratio that was so adjusted that upon completion of
boiling, the amount of the extract components would reach 2.0 wt% (the total amount of the
mugi-derived extract components would also be 2.0 wt%). At a production scale of 100 L,
about 100 g of hops (including a hop extract) were added to the mixture, which was boiled at
100°C for 80 minutes. Lees were separated from the boiled mixture, which was then cooled
to about 15°C and subjected to fermentation in the presence of a brewer’s yeast added in an
appropriate amount; about 24 hours later, the mixture was quenched to 0°C to arrest the
fermentation. To the resulting mixture, antioxidants, flavors, acidulants (sufficient to lower
pH to less than 4), sweeteners, and a caramel color were added in suitable amounts, and
subsequent steps of filtration, bottling and sterilization (heating for 10 minutes at 65°C and
above) yielded another sample of the low-alcohol, beer-taste beverage of the present

invention. This sample had an alcohol content of about 0.30%, with the energy content being
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7.5 kecal/100 mL and the amount of saccharides being 1.5 g/100 mL. The amount of the
malt-derived extract components in the sample had been reduced to about 1.5 wt% on
account of assimilation by the yeast during fermentation (the total amount of the
mugi-derived extract components was also 1.5 wt%). The sample also excelled in scent/taste
and foam quality including the attribute of foam stability, and it was as satisfactory as Sample

Nos. 2-7.
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NOS.  2- 7 gmountct all extract components including ones derived from ingredients other than mugi is
from 0.2 to 2.1 wt% inclusive.
10. The beer-taste beverage as recited in any one of claims 1 to 9, which is obtained
using hops as an ingredient.
11. The beer-taste beverage as recited in any one of claims 1 to 10, which is obtained
using dark colored malt in an amount of 20 to 80 wt% (inclusive) of the total amount of malt
as an ingredient.

12. The beer-taste beverage as recited in any one of claims 1 to 11, which is free of

alcohol.



CLAFMS 1. A beer-taste beverage in which the total anpunt of a
mugi - deri ved extract conponent(s) is fromO0.1 to 2 w % inclusive, and
the al cohol content is no nore than 1.0% 2. The beer-taste beverage.
as recited in claiml1, wherein the total amount of the mugi-derived
extract conponent(s) is from0.2 to 2 w% inclusive. 3. The
beer-taste beverage as recited in claim*d-or 2, wherein the total
anount of the nugi-derived extract conponent(s) is fromO0.25 to 1.3
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recited in any one of clains 1 to 9, which is obtained using hops as
an ingredient. 11. The beer-taste beverage as recited in any one of
claims 1 to 10, which is obtained using dark colored nmalt in an
anount of 20 to 80 wt% (inclusive) of the total anmobunt of malt as an
ingredient. 12. The beer-taste beverage as recited in any one of
clainms 1 to 11, which is free of alcohol. - 24 - 13. A nethod of
stabilizing the foam of a beer-taste beverage having an al cohol
content of no nore than 1.0% conprising adjusting the total anount
of a nugi-derived extract conponent(s) in the beverage to lie from
0.1 to 2 w%inclusive. 14. The nethod as recited in claim 13,
wherein the stabilization of foamis an inprovenent in the cling.

15. A process for producing a beer-taste beverage having an al cohol
content of no nore than 1.0% conprising adjusting the total anount
of a mugi-derived extract conponent(s) in the beverage to lie from
0.1 to 2 w%inclusive.



