- 1 - DES CRI PTI ON UNFERMENTED, NON- ALCOHOLI C BEER- TASTE BEVERAGES
W TH FOAM STABI LI ZED TECHNI CAL FI ELD [ 0001] The present invention
relates to a nethod of stabilizing the foamin unfernented,

non- al cohol i ¢ 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 denmand for | i r | ow sacchari de
articles has also increased in theﬁﬁaSégﬁigﬁnﬁeverages of taste such

as beer, happoshu, an%mmﬁﬁ%ﬁfﬁ%eﬁ%‘ﬁ?ﬁ%ﬁﬁhﬁfﬁﬁl es the

demand for which has been grow ng i nc eer and vari ous
beer-taste beverages suchpgl/proNGEaNOTTIE FORRG ngpepacchari de
type. In addition, stricter penalties on drunk driving as introduced
by the recent revision of the Road Traffic Act has boosted the demand
for | ow al cohol or nonal coholic (0.00% al cohol) beer-taste beverages.
However, TRCHESCReanEODDIficult to assure adequate foamquality in the
currently avail abl e beer-taste beverages, especially, unfernented,
non- al coljo0d1d Beerprésest mvbeionrabes to whiethvdaofatdbilizet e féim in unfermented,
heal t h- consci ous consumers. SUMMARY OF | NVENTI ON TECHNI CAL PROBLEMS

[ 0003] Acworalitahglig bedrttajte bevarageg] the Hewitastel beverigep mothefoth estalpil et andaf
the foamin unfernented, non-al coholic beer-taste beverages. SCOLUTI ON
TO PROBLENV®Schbofpprodpsingguah beveragesf oam i s eval uated from vari ous

vi ewpoi nts such as foamstability, the degree of foam ng, and the

cr eani neBAGKCRAINDAREe foamis stable, contact between the

beer-tas verage and air can be effectjvely prevented and the .
appear ani@@f B@\F@P%}g@era&m%ﬂommgdwah@&ﬂ% i the grmprd foz jaw rcglorig A

t ended iod. .Cetti the id t hat - - stabi ity i
crtendd Tk e S HENS 1 i 55500 PRt oPoy PAEPHLHE e
f i - ' i t ed c hol i
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mal t - der iw\ﬁqa&mﬁa@iytpep TPARBRES siriti@peNlied FEMUBE driPRB -8 ik RIAELL by the
beer-taste beverageto lie fromO0.1 to 2 wt% i nclusiveé, not only the

ri chness r@fent RQisiciSdf@hORohD Tr4TAY AlcRBA Hddbted k1RO dnt¥@d Fomlboist McsHol bPAGR-
especially its stability, could be assured. The present inventors

further dlcobohe(etd% akbhbl)bserethite beveraes d Hoeeaehitdre Bedhadiffivltyto Bysure
adj usting the amount of the malt-derived extract conmponents but al so
by adj ustiegpatehfoamnpuahity infthesitreantly agailgbdmierer-sasthebavesged, repociadly] ous

ki nds of nugi including nalt. Thus, the present inventors found that
t he sane vafermented ouincalephodicthecraiastaibaeatages, which are targetddant hioalth-canseiont
of mugi-derived extract conponents in an unfernented, non-al coholic

beer -t asteI¥WEfEY-age to lie from0.1 to 2 wt % i ncl usive.

SUMMARY OF INVENTION

TECHNICAL PROBLEMS

[0003] Aeccordingly, it is strongly desired to improve the quality of the foam in
unfermented, non-alcoholic beer-taste beverages.

SOLUTION TO PROBLEMS

[0004] The quality of foam is evaluated from various viewpoints such as foam stability, the
degree of foaming, and the creaminess of foam. If the foam is stable, contact between the
beer-taste beverage and air can be effectively prevented and the appearance of the beverage

poured into a container can be kept for an extended period. Getting the idea that foam



[ 0005] Briefly, the present invention concerns the following. 1. An
unfernmented beer-taste beverage in which the total anpunt of a

mugi - deri ved extract conponent(s) is from0.1 to 2 w% inclusive, and
which is free of alcohol. 2. The unfernented beer-taste beverage as
recited in 1, wherein the total anmount of _the nugi derived extract
conponent(s) is from0.2 to 2 wt% inclusive. 3. The unferrrented

Che. mugr SRRy SuP ERERARY TEBIFOh e RpEser R EBaie §rel D3 paiatin er
| 11 UST Vot o1t URDEGIRPEARBRES LASL S RENEDADS. B LERFLLEE I

wher ei n ot a deri ve act conp
fromO0. 14 m%d‘]é_ﬁ P{ezallﬂﬂcéo%&lx consum lﬁethb' ﬂﬁﬁ%%?’or?ﬁ%ﬁe F}xﬁé{s%/e%}’ d A
as reci te , erein t anount o nmal t er| ve

extract GREMONRNYrésht in%eﬁtbﬁrfbﬁ)nc?thﬁpb)zadﬁﬁs%/i’ng'mé {81 ‘éﬁlountGof Ifmﬁderlvcd extract
unfermented beer-taste beverage as recited in any one of 5,

wher ei N tdagipbRémd irdPeiTerm@dntdd) Bomlcbhéley becethsXcvatbe Wﬁ@ﬁﬂﬁrﬂ {802 W%
from0.25 to 1.3 wt% inclusive. 7. The unfernented beer-taste

bever age iadugies inbednlynhariyhmeseofahe fastemfbhe Wéverage but 4160 thdlq@Eli® of Gotngnt
is from1l to 8 kcal/100 nL inclusive. 8. The unfernented beer-taste
bever age easecialyi itsesthtiikityacouldhe assiiredl. tThe Presadtdnedntors ietlemdisndvered tBat this
of saccharides is from0.2 to 2.0 g/100 nL inclusive. 9. The
unf er nentedigctrontd bagthievisd net erdi baadjusiing td amovangf thamalifdetivedeBract
wherein the total ampunt of all extract conponents including ones
derived fcPBwPNeNSs biafi adset by atimdinsthmamenyyof pxirdct epmpomenisglepiver fmp%varlous
inclusive., . 10. The unfernented beer-taste beverage as recited in 1y
one of 1 kerefiS@f mgE Eelying pek; F{@as (R4 Pf@sq%ggfea@r%fﬁun%&aémeéﬁm effget could
The unfer steb age as reciteq in.any one of 1 to 10,
whi ch i s fﬁtaawﬁiﬂmg Rigtips e dp GF GRo W of et -dsr g rleFERO § B0
wt % (i nclu |ve)l 8fnt

o o nduiiedl Pgs?ﬁ”%‘?’t@tbﬁ“f’%fi%éieaf?%@ 10 ks
beer -t astg vegr RSO0 Rl R Dbl arount of a

mugi - deri-ved-extract conponent everage*to lie from0.1 to
2 Wt % i ngl Ugk\@fermented beer-taste beverage in which the total amount of a mugi-derived extract

componcnf(s) is from 0.1 to 2 wt% inclusive, and which is free of alcohol.

2. The unfermented beer-taste beverage as recited in 1, wherein the total amount of the mugi-
derived extract component(s) is from 0.2 to 2 wt% inclusive.

3. The unfermented beer-taste beverage as recited in 1 or 2, wherein the total amount of the
mugi-derived extract component(s) is from 0.25 to 1.3 wt% inclusive. |

4. The unfermented beer-taste beverage as recited in 1, wherein the total amount of a malt-
derived extract component(s) is from 0.1 to 2 wt% inclusive.

5. The unfermented beer-taste beverage as recited in 1, 2 or 4, wherein the total amount of
the malt-derived extract component(s) is from 0.2 to 2 wt% inclusive.

6. The unfermented beer-taste beverage as recited in any one of 1 to 5, wherein the total
amount of the malt-derived extract component(s) is from 0.25 to 1.3 wt% inclusive.

7. The unfermented beer-taste beverage as recited in any one of 1 to 6, wherein the calorie
content is from 1 to 8 kcal/100 mL inclusive.

8. The unfermented beer-taste beverage as recited in any one of 1 to 7, wherein the amount



13. The method as recited in 12, wherein the stabilization of foamis
an inprovenent in the cling. 14. A process for producing an

al cohol -free, unfernented beer-taste beverage, conprising adjusting
the total armount of a rnugi-derived extract conponent(s) in the
beverage to lie from0.2 to 2 wt% incluszve. ADVANTAGEOUS EFFECTS OF
| NVENTI ON [ 0006] In accordance with the present invention, the foam
that is forned on t.he |iqyid,sur e.af unfernented beer-taste
beverageso(%g?C 3ﬂ@%§|l§ﬁrﬁ8} ‘?2 R %g]eg/ i@ﬁmg‘émélg?ﬁ?'ed to have adequate
quality, Sﬂﬁci i > il . t | .fane .pf e
addi ti vesg?f or l}snt%léljg%/ el'nliezdlrbr%ﬁa% t%%%né%gge%cgéd ﬁl}s%g,ong %f 2?)‘% §’own eyrelIl e tottaq

conveni enge, jnd Rpegg%tﬁ%gcaﬂ]goneﬂ{s i}laﬁdiﬁg Bhed defFred BdM g%eggatnits?égh&q}{ﬁ{ miigi is

effects of suc Itives on scent and taste are re

addi ti on,fdh @01 WeNeadsiy@ add bitterness inparting agents which
are believed to contribute to better foamstability. [0007] Although

not bei ngobouRGnBnicRRAMEer-iakte bevaRacs Rtied hhay ohder aRPY avides &rdvbaskd
effects are due to the fact that as the anmpbunts of extract conponents
derived fusthiphopghs suitigralientnl t decrease, so do the anounts of
substances that are considered to be contained in nugi such as - 4 -
mal t and Mhilhe unfdrerched dewi-tabte boveragd sstietitddyin ahy osdiofll th Wk wiitted obtadded
this speculation is by no neans intended to limt the present

i nvent i onsingdpEScHORI OXRRYI aNGnEwNt fisl JINVEITVION(IR00$i8}) dfithetota amiourdof
extract conponents) In the present invention, it is inportant

t o r educdnalhes anoipgledigibunt of extract conponents derived from nugi
such as malt in unfernented, ngn-al coholic beer-taste beverages.
However, W% 4 methodl stabdizmgfbe forgn obizh ploehpldise, upfermeaaigshremriasts hevergge,
smal |, the beer-like.taste required_of those beer-taste beverages can
be. ext r eifGmpri@aiR SR Fhe L LBRyntioh o sy SR e IpEL QRRaREE TEfbet he

mugi - derived exiract c nt4s) .i.n.an unfernmented, nonal coholic

beor -t astE REe b C o B R b abE O 012 o 2 e vk nel usi ve,
preferably f - W 964150 bV, l.

173wt o6 1 ey eno itetudl b 1an G Bln e oBIEaRAENADAR ¥ o [ Ve he
i nclusiveyj,still nore preferably from0.3 to 1.3 wt% i nclusive, and

yet nore préferably fromO0.35 to 1 wt % inclusive. [0009] Anpong

various tupespkeddlisi pravadih@Bh e1caBoll G 8cBhémed PR tasteSbétede | @nfpriing
often in the manufacture of unfernented, non-al coholic beer-taste

bever agesidjusBne the tad] arBbum@f b hgadeuvdd aftrath@nipohtnt() it e beedhi@ttlic from
conponents i n unfernmented, non-al coholic beer-taste beverages has a
subst ant 0 toed Wwebtindusivdie stability of foam Therefore, the present

i nvention al so enconpasses adjusting the total anmount of the

mal t - der iAMRHASNEAGEO USonpldeeht O IN VBN E&Ipknt ed, non-al coholic
beer-taste beverages. In this case, the total anmount of the o

mal t - der i[Q@QP] exte pegordanserpodhe pesent dnveationttbeifoam thptds formmd®nithe Hqpid
wt % inclusive, preferably from0.2 to 2 wt% i ncl usive, npre

pr ef er abSyorGeghigfomepted beeryasis ibrrragssyl noawlsohekls Wop Far B agsuipdfoe Bave
0.25 to 1.3 w%inclusive, still nore.preferably from0.3 1o 1.3 W%
Pno usi vadeaity GiaOrgsecilar e St R, T o mot v hepduchescr

[0010] In e.present invention, the total anount of all . extract .
conponentePie BE S REREN e discPL bl ol et Eh e B sopmp time.
than_ mugly,d ot%#a&lﬁ&\?eqsetecffel iseo[f%&bécﬂii stohcsgé:rﬁranﬁ gag%eﬁ kﬁﬁ']luced In addition,
consi der ati on of various factors such as the Reed to fu y devel op

t he scen Pride } f i AR B ih AR

of such té?(‘étaggc&t corgrégﬁgdn?@gfnﬁgsgﬂb‘{ﬁ%lrgaag{eﬁfss rom %egé‘{égfé %BI\?\/%% 0 Bbtier
i ncl usi vegarpk@baii@bl y from0.3 to 2.1 wt % inclusive, nore preferably

- 5-from0.3to 1.4 W% inclusive, even nore preferably from 0. 35

to 1.4 wiGo07mclAltovgh nstheidg bouma byrtedéy ablsyspbaditeihdt the above-WésWibed cffects
are due to the fact that as the amounts of extract components derived from mugi such as malt

decrease, so do the amounts of substances that are considered to be contained in mugi such as



[0011] In the case of beverages having an al cohol content of at |east
0.005 % the "amount of extract conponents" as used herein refers to
the value of grams of extract conponents as specified in the Japanese
Li quor Tax Act, nanely, the nonvolatile matter contained in a unit
vol ume of 100 cubic centinmeters at a temperature of 15 degrees; in
t he case of beverages the al cohol content of which is |ess than 0.005

measur ed T HELBFAARE T fagt sy &f o Ot P a5 P 5 By no
fied b f BCQJ f B
Zggglm Iat6I ona¥’8 g\é%gﬁo% V&nlpr%gmomvetn?iggtn ((ZOWDO?’IE(I’)It S Lg\r/]vte;;snEd t hose

whi ch ar e Eglp@ féﬂﬁk%ﬁt}étﬁhﬂi‘ﬁ M ﬁ@\Nbe det er m ned for their

anount by subtracting the anbunts, as separately det er m ned, of

addi ti vegoang Q%hggg&“ggqggagqbﬁlgg&h%ed from ot her |ngred|ents from
t he amounts of "all extract conpogents as determ ned by actual

measur enent . [ QU préfist RER@SES 110§ irAslhrthst t(fhﬁdﬁ(fﬁh@mé{rﬁmdﬁflt of extract

mugi - deri ved extract conponents are not particularly limted and

exanpl es doliglonéray dbeveddrdre mapgatirll ak Rl iLid &inddinestct ghnt HEohdINE Bbdr-tadte

mugi to be used as an ingredient or diluting the beverage. [0013]

(mugi )  beveragéihdddvesver, ifthgiatncast eofskelmipgi-derivedeatsctiugipofdissiiRltby sthilk the
berry) that is enployed in producing ordinary beers and happoshu as

wel | as tﬁaeti-}ikqota@tcesséntdmfdmscbsqr tagtel benelrages san he bxtoheatl ywive bk nintthe present
definition of nugi. [0014] Mugi other than nalt that are enpl oyed as

i ngr edi erp¥entiantthe tQfaleaseaunt phy embtgoﬁerm eéraghoomplonentéd imyn enfehnanteg, non-
as yet-to-be-germ nated barl ey, wheat karasumugi (white oats),
oats.  hatnlglc i e | éﬁiast%m&vaf/ P Lo W Tt fom

! nar edi gﬁtg LB udit ar el RO oy ﬁ%Y i Fth Gre praegably
Vet - to- b TRPAR AL oe" g%cﬁ‘%sitfQﬁﬂ!‘gwseeprategabl&%oawe%ma%ww&umﬁt
of nugi @ﬂhggdﬁéﬁb@qkﬁb%%%tgﬁ\%@e&kﬂkﬂ%r'ly breaki ng down nmugi wth

externally a rived enzynmes. The term

deconpo udt p@ygf s \Hﬁﬁﬂe Q?fr&'r&hérﬁ; Gt i ﬁ?cﬁi fgfrgrdt#ﬁe in

obtained y Ilque ng and’ sacch yi ng nugi® enzyratically an

concent r ghd ﬁgnﬁfaaufeaﬁuinterﬂﬁn@aCﬁ‘dhatlbéﬂo@lé bkt beJ&agé sf fhceRd @ﬁﬁ fhe
li quefaction, a-anylase is mainly used. For efficien Ilquefac |on

a- any| asenioanpéfehe rall derive @ dxtratt 6QHPbdats i@ MinWrinbnted) éBaE&HBlic Feerhngak

down the proteins in nugi, proteases may al so be added. For

sacchar i beeahgamrhas asabydmmbefifact us dd, staplityafdbdny. Therefuid)ithaprcsont wiviehtion

-anyl ase, gl ucoanyl ase, pullul anase, etc. After the enzymatic

react i on alsotehcampaspéscaipysting gt togl amdugord tlenakiidedvebesgracarompdentsin t 0

yiel d the deconposition product of nugi to be used in the present

i nvent i onnfcamenigd.nea-aleghiodig deeragimpeowiragesn Ibthasicase.dhofotahagiount of the malt-

deconposed barl ey can be used with particul ar advantage. Barley to be

used as tdﬁ@’%ft W@FWW“@F‘E@IIS %‘H“ﬁﬁcﬁ@ lere%ﬁﬂb%w wa%uaf;luailge, REerably from
S ernlnat nd whi | e any

parti cul t it
odi bl & v3 r4 %‘ivﬁ% K PsEer 'élﬁront fe 1913 vért V6 Y67 IAQNEIPreferably

eers ¢ o Q?S%?f U HicHt oy S BPH Mar DY e %éé%%att@%”ﬁlsgfac%da)@t
bar | o, WSBbrerf Yy K BTG (iLL et 3)  oat s, hat omug

(Job'’ s tears (oat ng the sprouts, and renoving

their gécft t:?t&}g&reﬁ%&tfoﬁgth%&aptm@ Qﬂ%%’:&ftl: pBcBis1uding those

partlcul limt her is par arIy pre
barl ey mg hi@d&ﬂ?@‘edoﬂ’r@rﬁ% 4ieN S BiHeP th 4 &OtlfRr
dark col or e%l r?al t may be ﬂ%fg 1 t’[§Ia 1 an%hgégg (%%SII:':EI n Iﬁtmgﬁ%gm%%laﬂaages

col ored makdnsidegfi@hSfyariGuGhcHR dish Emta nk&E1oCQ ARG dI6p th sdsht SRE sl ed
derived from mugi. For example, the total amount of such extract components in a beverage

is from 0.2 t02.1 wt% inclusive, preferably from 0.3 to 2.1 wt% inclusive, more preferably



The term "beer-taste beverages"” as used herein refers to carbonated
drinks having a beer-like flavor. Thus, unless otherw se noted,
beer-taste beverages as referred to herein enbrace all types of
carbonated drinks with a beer flavor whether or not they are produced
via a yeast-based fernentation step. Thespresent invention is
directed to a particular type, unfernmented non-al coholic type, of

t hese beverages which is free of alcohol. |t should be noted here

that bevefey m %Wt%’dﬁ?laﬁlﬁeaaﬁvé%ﬁwe prefegably from Q%&h% 4EPGR TelS{gostl
Il to be d t d.a hy f th
Pl udeq TP tamind b L e SR Rr vt BovSmeiEy HORO s Bba e

i nvention are bever ages the alcohol content of which is calculated to

be 0.0Wb]P%ugggtrcular 0. 00% by counting fractions of 5 and over as

a unit aﬂgpﬂélt tl'nrfﬂe ¥Jf B%’%ﬂéﬁ hawﬁ%?ﬂ?lg@ﬁd’l cb)ﬁ%'r:l otOJt 1éa'§tf‘0 Hﬁﬁg & n%ﬁl%’um

non-al co beer- ages esen i nvention i nc

non- al conglel 2 A6B bﬂé&t? RENES ROSH refé‘?@ o th S41Ge 6Pé1famqro‘f BFact @&ﬁg&&%ts s

|l i ke. [0019] The glcohol content™ in eer tasSte beverage asS use

herei n rafgEisied & thBFaRBsENue TA &@rhﬂimély/ %&hohvolitN1e nREYEERRNANE a unit
can be nmeasured by any known nethod, as by using a vibrating

densi met efolupBE1d0 ailid aentﬁxﬁeer@etvﬁeﬁ@emme fof 1§ gE@desin meRhGaifedvirages the
renove carbon dioxide; the C09-free sanple is distilled under direct
fire and didwhotlemsértt i athichSs (ese thanlie00SeZ ik itereh @fst td thaketracs levebGutrEdn
and converted to an al cohol content by | ooking at Table 2 which is
titled " Cogyssed somplBetsveessurtkddo hotor@Gomwt evith “Bedr Pealysis WMdtHdisC).2dxtracts”
Specific - 8 - Gavity (15/15 C" and annexed to Anal ysis Mt hods
Prescri begedificd g erww kainvantionfdapan (BERJ) oA Brewrax Asspsiatipn D dgeni ¢f all
No. 6 in 2007, revised June 22, 2007 | f the al cohol content is as

| ow as | 45%C¥tFchcampoRents C@Brrrr@ricrhase ‘aiwa g deived from mugioluchesBgH aryrhe

h 0020 Sacch d
The ter fnc{egﬂa"%ir%%rfgﬁeéwg%ag@a Lt b pBiou s B BB et
Nutrit b | | dards f th b
Vi st ry KOERED A4S BT 3Rs) er%%ﬁ@?r’.ogﬁa}r@gfé@s% Hif diorioug g
part of %ﬁl’ﬁ&%o%gﬁ&t OB ALY 61 QU ALEL BSiexlhpl S, dietary fi ber,

ash, alc ave f enove e anpunt of saccharrdes

in a foogl f‘l;r gﬂ\‘quétﬁbﬁsadf%j]u@f H}%taﬁﬁ)‘ﬁ%r'r Qﬂnﬁﬁ%eﬁ’l@@&' t?ac?f:?xﬁ%&#eﬁfsgﬁe pot

| i pids, wat er Trom tthe wer ght

this casgrtidiar wcﬁarﬁifexﬁﬁl?le%'tﬁkﬁ’md)ﬂﬁyééﬁtcrrﬂilﬁta@iﬂélrfdet?ﬁfusnﬁghm af¥nt of
wat er are neasured by the nethods set” out in the Nutriti'on Labelling

St andar dsxugPRe6t fiscdak lay indrbfcm R dltifg themelahps is neasured by the
nitrogen determ nation and conversion nethod, the anount of |ipids by
t he et herf0@X3]r getg)n net hod, the chl or of or nf met hanol i xed l'iquid
extraction method, the GErber met hod, the acid deconposition nethod

or the Roese- Githeltersb megih esinsedheramments migidustadlytsthetre) thhyis employed in
hi gh- performance |iquid chromat ography or the Prosky nethod, the
anmount ofpredieingordiverhpagricanduimppesiu s evelloagithéivprogessechprodetthaad mabieis
direct ashing nethod or the sulfuric acid addition ashing nethod, and
t he armur%tlc Bq?edvbﬁ]tﬂ@ﬂ thy definétiquegfirgischer net hod, the drying aid

nmet hod, t hod of g%yrn y heating uynder reduced pressure, the
met hod of 45? A4 s Sanpalt ihakire sPRbSISH aF ingrphienis iy e pepsentijavention may

E'saéé'rf . @ale%"rrl”ﬁﬁﬂgcgrﬁ Mgb%?%@ﬁ%&”g%@ &%fgteatﬂ?e \?:ESQ%/%%E%O it
qual ity EAsdnge Pkl GUYrieD, AREAAAR CREF bbbt SBb o unt tweiee
the unferyppy 8;91 'mﬁ&%hx&a%eeefhetsgﬁﬁ cg&ﬁ%?ﬂge Hﬁ’e %cfi)'éll[rﬁently orin

invention 1s pre era Iy not greater

limit isBraiaiBR! Yndy Oh @480 usla mrzseﬁenrarleﬁ%rﬁ%mt.o 2g/100 L. The

[0015] Yet-to-be-germinated mugi can also be used as decomposition products of mugi

which are obtained by preliminarily breaking down mugi with externally-added or malt-



[ 0026] (Hops) The unfernented, non-al coholic beer-taste
beverages of the present invention nmay 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, powdered hops,gand hop extracts that are
used in the manufacture of beer and |i ke beverages can be used as

hops. sucHLaeq Bt S RHES e PeriTEonds a?ﬁ#li?tgﬁseégfc?é@cﬁgme
vent | orP ARG LG ﬂ%ﬁq@ﬁﬁy&g g Sssgfﬁ&&%ag STl ‘P?‘LYLFP‘& the qqnﬁﬂt@&ng
quant | ty T3 VRRE stocaB R BT Rede b RE LR Gon bV R il usea
o oxt ent Y gL %ﬁe‘l’“’ﬂﬁ@?&ﬁgﬂaﬁﬂﬁ%ﬁ?‘%‘é A A
the i nverﬁrbﬂiﬂov@(@%&&n‘s E&?Jnu%e g?d@@a%&seﬂ also %E'ag&hldarﬁ(ﬁ saéch?rﬁ@d’aﬁon a-

yeast extracts, colorants such as carane col ors, saponi nbased

subst anCEﬁﬁnﬁé’dﬂl@ﬁieﬁdo;ﬁtﬁd}ﬁll? kRedBbisktedh Wih BOMDEAR, @@dﬂlﬁa@nﬁulﬁﬂéﬂakéleﬁe

saponin, plant protein- and peptide-contal ni ng substances such a

corn and Afwihbaenzypratic@tdtios olith GUhglaasdrsting ol @ choMtios afe&fattli@d out to

al bum n, seasonings such as dietary fiber and am no aci ds,
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[0021} 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 unfermented, non-
alcoholic 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.



Average ranging from3.0 to no nore than 4.0 [0046] Exanple 1
<Production of unfernented, non-al coholic beer-taste beverage>

Sanpl e Nos. 1-7 of the unfernented, non-al coholic beer-taste beverage
of the present invention whose total anpunt of nugi-derived extract
conponents was wWithin the desired range,gas well as Conparative
Sampl e Nos. 1-3 of unfernmented, non-al coholic beer-taste beverage
whose to%ﬁh n&ggh)os mugi - deri ved extract conponents was outside the
desired r %ﬂ rﬁ oduced by t he follomjng met hod. To produce
Sanmpl e Nos
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evaluate e results are shown in Table 1 below [0050] [Table

11 Table 1ﬂ-be@@£§%b €naly ORI &itB 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,

[0026] (Hops)

The unfermented, non-alcoholic beer-taste beverages of thc‘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 extracts 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
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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.

[0027] (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
invention.

[0028] (Production of unfermented, non-alcoholic beer-taste beverages)

The unfermented, non-alcoholic 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, 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, becr-taste
beverages.

[0029] In this production process, it is important that the total amount of the mugi-derived

extract component(s) in the beer-taste beverage obtained should lic from 0.1 to 2 wt%
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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.

[0030] In 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.

[0031] (Foam stabilizing methods)

In the present invention, the foam that is formed on the liquid surface of
unfermented, non-alcoholic 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, to yet more preferably from 0.35 to 1 wt% inclusive.

[0032] Foam stabilization can also be accomplished by adjusting the total amount of the
malt-derived extract component(s) in the unfermented, non-alcoholic 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.

[0033] Here, the foam stabilization can be evaluated by measuring such attributes as cling
and foam stability. “Cling” means the ability by which foam that resuits 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.”

[0034] “Foam stability” means the life of foam and can be evaluated by a known method
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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 6ther
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
cannot be measured by the NIBEM method

[0035] (Packaged beverages)

The unfermented, non-alcoholic 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

[0036] On the following pages, the present invention is described by means of examples, to
which the invention is in no way limited.

[0037] <Method of evaluating foam stability>

In the Examples, foam stability was evaluated by the following method.

[0038] 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 into 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
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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
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?, A when it was 100 cm” and above but less than 150 cm?, and O
when it was 150 cm® and above.
[0039] <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.
[0040] <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
BCOIJ Beer Analysis Mcthods, 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
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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.
[0041] <Evaluation of extract components>

In the Examples, the amounts of exiract 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
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.
[0042] <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.
[0043] <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.
[0044] <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.

[0045] Average ranging from 1.0 to less than 2.0 x;
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Average ranging from 2.0 to less than 3.0 A

O

Average ranging from 3.0 to no more than 4.0
[0046] Example 1
<Production of unfermented, non-alcoholic beer-taste beverage>

Sample Nos. 1-7 of the unfermented, non-alcoholic beer-taste beverage of the
present invention whose total amount of mugi-derived extract components was within the
desired range, as well as Comparative Sample Nos. 1-3 of unfermented, non-alcoholic 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 consisted 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).
[0047] 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 fiitrate.
f0048] 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 unfermented, non-
alcoholic beer-taste beverage of the present invention. Among these samples, Nos. 3 and 4

were different batches prepared by the same method, and so were Nos. 5 and 6. Similarly,
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(v/vy 0.00 0.00 0.00 0.00 0.00 Chromaticity (EBC) 8 10 8
9 8 Bitterness unit (BU 18 20

the three Comparative Samples were different batches prepared by the same method.

f0049] <Quality evaluation>

The quality of Sample Nos. 1-7 and Comparative Sample Nos. 1-3 was evaluated

and the results are shown in Table 1 below.

[0050] [Table 1]

Table 1

Sample 1 | Sample 2| Sample 3 Sample 4 Sample 5
Total extract component {(wi%) 0.2% 0.2% 0.4% 0.4% 1.1%
Malt-derived extract 0.10% | 020% 0.30% 0.30% 1%
component (wt%)
Total mugi-derived extract 0.10% | 0.20% 0.30% 0.30% 1%
component (wt%)
Alcohol (v/v%) 0.00 0.00 0.00 0.00 0.00
Chromaticity (EBG) 7 7 8 10 7
Bitterness unit (BU) 20 20 18 18 18
Calorie (kcal/100 mL) 0.7 1.2 1.6 1.6 4
Saccharides (g/100 mL) 0.2 0.3 0.4 0.4 1.0
T-SHV (cm2) 119 178 318 283 201
Foam stability A @) O O Q
Scent/taste A O @) @) O

Comparative | Comparative | Comparative

Sample 6 | Sample 7 Sample 1 Sample 2 Sample 3
Total extract component {wt%h) 1.1% 2.1% 4.1% 4.1% 4.1%
Malt—derived extract
component {(wi%) 1% 24 4% 4% A%
Total mugi—derived extract 1% % 4% 4y, 4%
component {wi%)
Alcohol (v/v%) 0.00 (.00 0.00 0.00 0.00
Chromaticity (EBC) 8 10 8 9 8
Bitterness unit (BU) 18 20 18 18 16
Galorie {kcal/100 mL) 4 ] 16 16 16
Saccharides (g/100 mL) 1.0 2.0 4.0 4.0 40
T-SHV (cm?2) 168 251 47 35 35
Foam stability @) @) X X X
Scent/taste O O @) @) @)

[0051] As is 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
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extract components was somewhat 10wér in foam stability. When each of Sample Nos. 1-7
and Comparative Sample Nos. 1-3 was poured into a container and visually 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.
[0052] Each of Sample Nos. 2-7 and Comparative Sample Nos. 1-3 had a satisfactory taste.
On the other hand, Sample No. 1 having the smallest amount of mugi- or malt-derived extract
components was somewhat unsatisfactory from the viewpoint of beer-like scent and taste.
[0053] Example 2
Production

Using malt (20 wt% of which consisted of caramel malt), the procedure of Example
1 was repeated to produce a sample of the unfermented, non-alcoholic beer-taste beverage of
the present invention whose amount of malt-derived extract components was 1.3 wt% (whose
total amount of mugi-derived extract components was also 1.3 wt%). The total amount of all
extract components in this sample including those derived from ingredients other than mugi
was 1.4 wt%. The sample had an alcohol content of 0.00%, with the calorie content being
5 kcal/100 mL and the amount of saccharides being 1.3 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.
[0054] Example 3
Production

Using malt (60 wt% of which consisted of caramel malt), the procedure of Example
1 was repeated to produce a sample of the unfermented, non-alcoholic beer-taste beverage of
the present invention whose amount of malt-derived extract components was 0.35 wt%
(whose total amount of mugi-derived extract components was also 0.35 wi%). The total
amount of all extract components in this sample including those derived from ingredients
other than mugi was 0.45 wt%. The sample had an alcohol content of 0.00%, with the calorie
content being 2 keal/100 mL and the amount of saccharides being 0.4 g/100 mL. The sample

also excelled in taste and foam quality including the attribute of foam stability, and it was as
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satisfactory as Sample Nos. 2-7,
[0055] Example 4
Production

Using malt (80 wt% of which consisted of caramel malt), the procedure of Example
1 was repeated to produce a sample of the unfermented, non-alcoholic 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.
[0056] Example 5
Production

A sample of unfermented, non-alcoholic beer-taste beverage 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 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 a sample of the unfermented, non-alcoholic 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
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satisfactory as Sanple Nos. 2-7. [0055] Exanple 4 Production
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mugi is from 0.2 to 2.1 wt% inclusive.
10. The unfermented beer-taste beverage as recited in any one of claims 1 to 9, which is
obtained using hops as an ingredient.
11. The unfermented 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. A method of stabilizing the foam of an alcohol-free, unfermented beer-taste

beverage, comprising adjusting the total amount of a mugi-derived extract component(s) in

the beverage to lie from 0.1 to 2 wt% inclusive.



3. The unfernented beer-taste beverage as recited in claim1 or 2,
wherein the total amount of the mugi-derived extract conponent(s) is
fromO0.25 to 1.3 wt% inclusive. 4. The unfernented beer-taste
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11. The unfernented 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 W% (inclusive) of the total amount of malt as an
ingredient. 12. A nmethod of stabilizing the foam of an al cohol -free,
unf ernented beer-taste beverage, conprising adjusting the total
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fromO0.1to 2 % inclusive. - 21 - 13. The nethod as recited in
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