1 SPECI FI CATI ON UNFERVENTED BEER- FLAVORED MALT BEVERAGE HAVI NG REDUCED
OR EASED SOURNESS AND METHOD FOR PRODUCI NG 5THE SAME Technical Field [0001]
The present invention relates to an unfernented 10 beer-fl avored nalt

bever age having reduced or eased sournes$ and a nethod for producing the
sanme. Background Art [0002] 15As heal th consci ousness has risen in recent
years, increasing nunbers of peopl ohol intakes by thensel ves.
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Inconven%ﬁonalIOMFaIcohoIicbeer-fIaVﬁﬁ%ggﬁthZS beverages, the beer flavor
u

is inparted by performng fernentati yeast, as in usual beer
beverages while their alcohol contents are reduced. This is because it has

been consid .t s difficult to produce the | ow al coholic malt
bever ages, f $8Wh?%ifﬁ%ﬁguners expect beer-like taste and 30 aroma, by

conpl etely aM@d@lhg al cohol fermentation. Thus, the conventional
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pr evi oud Ost ubées-freaxar drbena e veraget haden @frddpredior ealsednebaboess
process of vy t ffectively re i | cohol fromfermentation
products. [Ogﬁafa%@eﬂ%a&fb?#%mgﬁg%pgaﬂ3¥g%9?%e conventional techniques were
prem sed on the fernmentation using yeast. In actuality, it was inpossible

to conpl etel V, | cqhol from fermented products. Thus, the
conventionalgﬁéggﬁ?gﬁﬁd%ﬁb beer-flavored 5 malt beverages are not suitable

for drinki ngy0»kopl e who do not want to consune al cohol or drivers of
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strong sour nesis-ditohbdicppedpatabecairenakt peoblages[ 0006] CGeneral |y,
a pH of malt ages is decreased by the addition of a food additive or
the |ike. ' malt 25 beverages of which a pHis decreased to | ower

than 4.0 using thdnaddcbhventiyeakhatpwsalooresic chyar-Eavered f enmaint ed
i s decreased through fer

bever ag sych as beer whi_ch a tation
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[ 0009] 15An object of the present invention is to provide an unfernented
beer-flavored malt beverage that has reduced or eased sourness derived from
a pH adjuster and has favorable, well-balanced tastes as a beer-fl avored
beverage, and to provide a nethod for prdducing the sanme. 20 [0010]

The present inventors have found that by allowi ng a particul ar seasoning

i ngredient to exist, | wort with a j.ust I 4, ing a
pH adj uster, the S%HWr%es r of Ty plﬁﬂradfrggt ;%rt{;ﬁ%ﬁggdﬁélghni&&gase\gegﬁd
favorabl e, 2prawlisethadmrited feasteatatora Useg- yEasar eiin besragy, darwbe

achi eved. The findings were [Pl sing t he esent pnventgor by

al | owi ng theﬁgggggmq%g g%grcgzﬁgﬁqte?% g')grﬁpklpn gk@mrtfrarﬁe é)et'?’g%ge%%urness
gf tth| pH ad%t@d@ctman 'It:rwg,gctheed:omr\{aaﬁtgdahridwualid:eibalE?nbeertfaaVGSedis a
eer-flayore verage can be 30 achie even .in.an un t .
foonn) " R iSRG e ROt CALRPEC SRl TrBHTS oY FREPE REH8Y dec
the follow ngot mvaemt torongunelfal aotfcdrore driscrgesf cé Fsioor @tk hikdet. bever age
having a pH é? ggﬁer than 4.0 conprising a wort, a pH adjuster, and a
seasoning in Qs nt, wherein the seasoning ingredient is 4 selected from

the group consisti@g tiheaotioabitetd owloéngivaresi pradiicedntosucaialt chyci d, a
conbi nati on of gl utani c,.aci

d. and al ani ne, a conmhination of u L. cid
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(3) h_The bevqm?get@ﬁaomwgcatjoﬁﬂ\lo.V@E%yeire 1uhnaai.==wmnat:itﬁel_l?otarbf5 danddgby
masni n a m X re co s ma r's a r o ever
accor digng toDPdLlJ]P,W%gB@Pn {tﬁéh@éﬁggﬂﬁnﬁem&%ﬁpgrﬁsié%ﬁeﬂgéﬂmlﬁrﬁ?gﬁ of
\g/'vtht ami c ﬁcitgwaanotraacmemcle@midaient .thé}?wmmmer?w?acmgthg wortd) n

ereln e ever age S all C | a concenLra 0 o 0
and sucd¢Pni chai%m@c?qj pg-? %Pc‘gbcéﬂt ﬁ:‘gi%ﬁo‘dlfaa@?t e /qr]:. %5(§:)5f£?’ﬁe378 "
be\ég_ragte_ acm}gniult@t tor b)a _t\é\éatmiemltt éma@eﬂniﬁhgrie_?ﬁr@dimotej sWhen a :
CcO | nat!l on O am C, acl n al.anl ne,. ever a accqordl n (0]
O ey ool 08, st Redn e NG Sa1 selettde S RELIRVE A 34T 90 %0
g/ L g_ﬂd altqmrrlteaﬂ%%ﬂ t_ﬁems?@th g fr ﬁtﬂxi@atighs8af5ste??ﬂz_amt5ﬁeq(J&jr_nErrtﬁ_ beve][ age
accordi n (o) , er.el n t, seasoni n I Ngr edl.en 1.S e CO lnhat| ,0on o
o o e TORh e SAEHDOINT Of e ety S aTia. Lk e ieEg bt e, ol
t he bevgpagestealiztidmm thacstlorig asceneesy raf i e opr@dutd bBcopids aad
gl ycine at 25r(o%lconcentrat| on of 30 to 160 ng/L. (10) The beverage

accordi ng t PB'€Mhherein the seasoning ingredient is the conbination of
succi ni ¢ aci[@cggl) al ani ne. (11) The beverage according to (10), wherein
t he beverage has succini ¢ aci d%_%t g concentration_ af 55 to 65 nB/L and 30
al anine at a concéhEnafelby & Pb gkt ﬁig@\@'“ag(elsz)'SA RETRRSEH oPY pFfdGuci ng
an unf e_rmntﬁj&btbﬁﬁf-bﬁa\fa‘;rwodﬁlédgﬁw age Nméng;k@.pg_ Imwt Evtelﬁ,atnngalg,
conpri sipg ing a adjyster apd, a seasoning, i ngredient se|ecte rom

t he grogg nggyg%gfgsp&f ﬁ*h'ﬂﬁhb?nap'li 6h Cf‘&@é@éﬁit@ VET g ! sJaI USHed eof
35and succi nhe atdditRfe ahgakt shgpecburaesenbeoaiporedf witivt firirgepted or a
salt thereof and al anine, a conbinatjion of glutam.c 5 acid gr,a salt

Cher eof and RRVRIAUES sith: 2onBRRAt PorVBICR R cPRi S adPaTersads HFOUHRr cof
and gl gni ?ﬁ %9mwmion§@§iﬁ¢d%$?lﬁbg@%g%h hfseyelds@ij @@gtﬁ £f§l.tji|‘rﬁfl%§33§ or t
eased by the seasoni ng ingredient. Accordin e presen
Cvent i on. | G or BIOPBUHAB teh OHIEH HEIES RNE 4y enkSe TRARITAY cduoed
or easeglpsogdessyidet i werlifed® aapkicall] ust efreaRdclias el bcbabaabkrd st es
as a beer-fla¥or d beverage, and a ma&h_od for t,orodUCJ ng the sane. 10 The
mal t bever ad€ ra‘%éHP& nPEBEFFEEDr e SOREAITHDENt ifEHG s JAHCENf & me MERETRI ¢
beverage t hafargahiatbdepeiierbigisz dkispin&d i e giaayeredvhiet Hsthoadve
Sanitation Act. Neverthel ess, its strong _sourness derived froma pH

adj ust er i s SOAUNESE t5 fakalkgo W aVQh O BEer- RY P afh Bate DA FESSas

beer - f | avor qth ke Ves@dse &F -1 dvoasd i rpeed belira gelsheefaire @ﬁéeqaﬂﬁt?cﬁr@dﬂ di ng
to the present invention is advant ggg@‘ll n that it can sail sf he

consuneto ne&drg¢deth eoHAURIRES peeHF G WEVRrAiE HavERy %U%féeﬁs

flavor, whi glyd@iredotpReerheonpahbbligmarih each other so far. 20Detail ed
Description of the Invention [0013] Definitions



In the present invention, the term"malt beverage" neans a beverage mainly
conposed of a wort and includes 25 refreshing nmalt beverages that are given
a refreshing feeling derived from carbon di oxide or the |ike. [0014]

In the present invention, the term"beer3flavor” refers to a taste or arona

uni que to beer which is obtained by usual 30production, i.e., production
based on ferﬁ§$h2 ion usi ng yeast or the like. [0015] In the
present inve the term"conpl etely non-al coholic" means that al cohol

I's conpl etely abseldpanese, P@UEr&SLaid:dblpénCBubﬁoatHOﬁ 0P6.bY 008 -@E1399016]
sour i.s. one.of the,basic

Castes comobearait BiRlicpBoEnL) tiscldses frlbxEtdo e Lttt wuls Rle

bi tterness, @ﬁthrmmsbLﬁn@ssefsere@stam a,assngrs@@is.tra sxbcindied by oarevasi, d.
Mor eover, thﬁﬂéredﬁ on o ns that the rc\iegree

o romet ' s, Bansat PallicgI8mndisnghner e cAste p g v U

the present spyentiriorks BBethhtaseeragd lcomiaaﬂﬂgdc”fcmt esichana ees ﬁbavored
bever age" 8ns t hat ourness is.10 \&r} | - bal anced with ot rer t astes gumam
b

sweet ness, bR tEYHRss eets(ygprgsssgﬂo%e oAU AESS HBver e Tl aied oM lkat i on.

[ 0018] Malt bever@@@s rﬁarmytcmfﬁjmoaca:w@htng to the present invention is
15 charactert(ﬁég nthat in a wort supplemented with a pH adjuster, the
sour ness of B adj uster is reduced or eased by a seasoning |ngredient

The nmal tObeveaage: radOcdiLitt tio Ideapessepdtdntveald-@pées RwbAtayohrRe.from
al cohol |ngrﬁgbgn2%m§9§ ved fromfernmentati on, because an unfernented wort
is used 20 t i nafter, the wort, the pH adjuster, and the
seasoning ingredient will be descri bed. [0019] [VOrt] A wort

obt ai ned by Sgxashl %tgr a &ﬁ(t Lil‘e of malt grist and 25 water can be used as the
wort constit HeOlbine IPMAENLR according to the present invention.
[0020] The nigqo@og of malt grl st and water may be supplenmented with an

adj unct anpl es of th 30i ncl ude .ri.ce orn starch corn rlts
care 15 T ha O LR Sud CAE T GHVENERTDSE it nbegicty) %

dietary fibeinfafeantde b@e#ﬁﬁém&@%@@ bé\V@%@éLtg@ftShGBYr@Gu@édedrt 0 t he
wort after mashln or f||tratloqvg\/8reo er in the whole

d
amount wi t h $&9¢d gﬁ%fine&% GErhgd e 3 %r%ﬁmﬁt@ﬁ‘ é@dvvjé'laér Orafdeni xed

with malt griveti-bahshdde rtggees“ B¢ POr thdur- mob@dadgéder@géheaww €0 amount
or in divided Ql‘tl ons g 1:e V\%ét after mashi ng. Moreover, hop can be
added, as de‘% Vigea IMge IFOd St REPNF N DB RiSHASry mashing the mixture of
malt grpgt e[rm)y@}er and the m xture can be boiled to thereby inpart the

flavor and arona the hop to the wort. 5[00 .
QIIhe present inventors have L]nd that by allowing a

particular seasoning ingredient to exist in a wort with a pH

adjusted to lower than 4.0 using a pH adjuster, the sourness of

a pH adjuster can be reduced or eased and favorable,
25 well-balanced tastes as a beer-flavored beverage can be

achieved. The findings were surprising to the present inventors

that by allowing the seasoning ingredient to exist in the wort,

the strong sourness of the pH adjuster can be reduced or eased

and well-balanced tastes as a beer-flavored beverage can be
30 achieved even in an unfermented wort.

[0011]

Thus, according to the present invention, there are

provided the following inventions.

(1) An unfermented beer-flavored mait beverage having a pH
35 lower than 4.0 comprising a wort, a pH adjuster, and a

seasoning ingredient, wherein the seasoning ingredient is



The proportions of the malt grist, the adjunct, and water constituting the
wort can be determ ned appropriately. The proportions of the malt grist,
the adjunct, and water nay be determ ned such that the final wort has a
sugar content of 3 to 10 20% preferably47 to 14% The proportions of the
malt grist, the adjunct, and water can be set to, for exanple, 0 to 100

arts b vve ht of .the ad unct and 400 to 20 0 parts, by .weight of water,
Brefera)tgl y '@Cﬁﬁd;ﬁ{ Nz ﬁé@ﬁﬁtc%s’ﬁﬁﬁ@%& %%Prﬁﬁﬂq%t@@nt(gpﬂé'é@'ﬁé?ts by

wei ght of wageild amdhsuespeet attd 10D pantisinkdidy wvei ghitaehid hecigmldndgri st.
When the adjunct, is hi %h fructose cqrn sgup and. di etgré fiber tqcﬁ
c afor

proporti ons @@NAE, ndl COFAPUIatIPRe OhgBlEM GndCifat@d cBNY PBCsef

exanpl e, 10 ¢@mifinBaIS oPBuRi ikt adld &Rel awmn@ta@actr&oeouenéﬁgwpmés by
wei ght of_ water, ﬁjef erably

o] 30 arts by weight .of the adjupct and 20
1000 t o B200P eI iaiTRUCHD it SChith e SO0 BIESEby ver ght
of the malt gy strhd 'ﬂ:et\ﬁ@régéaéécoﬁdﬁﬁg\/\@bgﬁm r@We@e(r‘@Q'hledpﬁplamnkterb@é ween
t he hlghfructose corn syrup a |eta % ﬁe set tohﬂl@01to
107 [0022) " S50 BrtaE BErBPTe Oran CTIROMT NSHABE 20R8 ReuTThG OKE Rt
beverage accprgigg to the present invention rreans a |ngr edi ent that adjusts
a pHto an acidic_range, e., a |low pH range. | es of suchapH

adj uster inddde Jdfe p%%@@iﬁm@é:%ﬂ&gsépe&t@d 1W §lRe YUl os6 Is

consi sting Ocﬁbﬁd|h@|d09ycfﬁ|a|s}ﬁaﬁgca?%?}&|u¢eoém irésiagdmiderggast gnacivdsenavi ng a
pKa (acid di ssoci at| on constant) of 2 to | actic, acid, glugonic

acid, citrid%kidIhpabeyveiece, rﬁ’h@@pﬁ@n i)acwaﬁreﬂmet%nﬁﬁﬁ ONtRLe,

conbi nat i on jafg ke PHIREhESIEROMatBrt BE g@fémbﬁ\é@‘@%dl sureinkastidul art y
limted as | ong as the selected 35 pH adjuster(s) can adjust the pH of the

mal t bever ade®Jac mj.bﬁgetragtehaqé%@m tonidnt MORCEY N W%rb@'ﬁ%ﬁjgle &hd does
not inpair @dtbﬁﬂi@egég 2AVaTcoh &ERGhtion of 2'5ntc§ heo ﬁﬁﬁ?ﬁnéndns\x’@@éllnq’@ the

sour ness _of uster 1s reduced or ease e addition of the
seasoni hg i rﬂﬁ'@d@’éﬁtcgn%@érﬁtmq 22rt0 LdRle/L sour ness acceptable as a

beer -f | avor egbevenaogeiidrh ereé@id?%zm ttBE(weere@éme@hémbéabsnm@ge

according ta the présent | nvention, mthi's Vi ewpoi nt r{OH adj ust er
al so serves ’agrﬁﬁ'%@i tﬁjﬂaﬂtcoré@%aﬁﬁlnt of coutapic 1d and ¢ Qﬂ] ¢.Seasoni ng

i ngredi ent ] 7), The“b%%’%@ﬁb”gcta%ﬁfg ot 6?' Wﬁ@l‘éaﬁr%t!ﬂ@v@@g@ has
consi sti ng o conbi nati o C aCI and succinic acid
combi nat i on QJUtQmeiaaﬁléj @%ﬁdcgﬁaeat%aﬁl% 0fa2 8t PRaM - @ﬂdlglagﬂhﬁltedﬁtc aci d

and gl ygpne,g %B‘?lc%rg%@bﬂaéf e &f m%ﬁl ygc, acid and al anine can be used as
t he seasonin lent constitutin e malt beverage accor di ng to the
present i nvd®)i onT hen DEveragiet Wﬁa@g d8céihdi nyhesetmet? e8BABONHV@nt i on,
by al | ow ng j,Beed E E‘lge'dlﬂﬁ%‘i‘hﬁﬂbnt 8f ?fu%m'l@atd"@ a?ﬁ)d\g(?gélr{éw' ng a IOH

adjusted to an acldic range, the sournes he wort can be reduced

eased and wd9)- bgh@n@@d’eﬂ”agﬁeﬁé@r@'rﬁbé@-{MW(W@%I"GHQVEI?% JRe¥ar Be i&%ﬁl eved
[0025] O ”gqgﬁ ésé’é]ki”@t 'anaéﬁgéﬁﬂ.téu ﬁ"bfaQSdté‘S@‘nﬁ/LS‘é“er gwca%'éaatd has
a seasonin ect in as sour ness er ef or the acid
such a525uccﬂ ﬁD@CQ@tEEBQBU%JbBQ tod&Q $ngbrness within a range acceptable
as a beer-fl % d a u this
T empotnt | L06] O AR Bt e e 1% e
mal t bever a@@reaiemﬁ ipbheicuniingtipimef é@cgwlpoa@da@nﬂtalééhnaem eve the
ef fect. itfhe ¢ i f Ci i C ed as
The “seasoni 14 Pngr G eney efue, a B ANE (097 WREEIT habeyerage
concentrat i drR%fSRECINGC 7@CIHy/at afde@i]@@ﬂFractI% ag d5att0a GondWily AM@én of
55 to 129 myibniddQa7d ¢ éﬁ'ncen ratiorr B @0 ¥H6Ngye, combi nation of glutamc

acid and al anine 1s use e seasoni ng ingredi‘ent, the beverage can have
glutam c aci(d23t aAcorRiéad sfiaromret WENgo 0 Wfarmeated ahess-Havared
concentrati 45 F ﬁ-ﬁﬁ: neherdiRg a

conbi nat i on?ﬂF&f P%’?gﬁﬁg a@?gm#c? ?IH glaﬁlégrl tél']&lijrs]ed' ds & slgéia\se‘{;ﬁl nI 9

i ngredi ent, DtHhead)}exﬁéeagpe'ut@saa\‘ﬁ@rgmgtimr@daena S@de@taﬁbrﬁﬁ@m £Bei @‘ﬁ)lé)w 25 to
50rrg/Land I alyfayC ok of

Furt her, whé%rﬁéﬂﬁ nglfnat?(?)ﬁ?dg agu%@rt?f [gg? g@;c{T%r‘I—r?e%l%sli used gs t he
seasoni3g | @g\(bcﬁmmiq Wé:ldeOér@ig%aﬁaH’\ﬁé@@f,sac@mbjn@éiQﬂ af glutamic
concentrati 5.t 5 I at t& k0 550
ng/ L. 15 [0%‘%‘]LP of%a Qa@hteﬁrg{e%%%%ncg %n@ggggi' e%?cgramﬁgtua decgn 9(msalt form
The type of the salt is not particularly limted as long as it can reduce
or ease the sourness of the unfernented wort having a pH adjusted to an
acidic range and can achi eve wel | -bal anced 20 tastes as a beer-flavored
beverage. Exanples of the salt of the seasoning ingredient that can be used
in the present invention include well-known sitologically acceptable salts.



25 magnesium salt can be used. [0031] Method for producing malt beverage
According to the present invention, there is provided a nethod for
produci ng an unfernented beer-flavored malt 30 beverage having a pH | ower
than 4.0, conprising adding a pH adjustef and the above-nenti oned seasoni ng
ingredients to a wort, wherein the sourness of the pH adjuster is reduced

or eased by the, seasoni i ngredi ents. .[0032] ,35The rt..used. in _the malt
beverage accBFl R Ei’(?qlﬂghSFgQgﬁtndqﬂ\?/\éﬂheorﬁ%%@ GQ%BD%?QH dfcéHFﬁ'inﬁﬁ to a
con\r/]_entl Ona!a;:@oﬂ%%{fhér;@é?ﬁlﬁ'dﬁaié&?ﬁe\m?tﬁ fnmtg%rmt]gpia{wh#r_tweis{lbf tai
mashing a m xture rist and, water, follo iltration to obtain
a wort, (b) g&%i rﬁﬁh ll{?tgﬁe ‘ébt'%ﬁw(ﬁoﬂr aﬁaséﬁeng%oiqh%gsﬁﬁéom&gure,
and (c) cool jygrelchenkoil ed wort. 5 [0033] In step (a), the nalt

gri st can. be (51@ ?f t hose obtained by germi nating barley, for exanple,
two- r oned bak ¥2 by a conventional nethod and drying the germ nated

barley, which is tResoedipntoithecoppepeptieheantioed peasid are mickddedhen
mashing 10 and_filtr e

ti,on the m Xtur f malt, gri,st and ter, and an
ol ona ad; UReerentee Ma k iday o ther diaw redutedsho Srseth sPuradRS .
[0034] In stgerivield fhem iz padldeduser henton s oliedi-belanbedt extés) asla Then,
the m xture can bmlgdtééothereb\éﬁibrln ut, the fl avor, ang?aroma of the
r

b
hop. After tP@eb'(fi?q’YWQe, VIR sabf as AQF Ry BY BredH Eat i on

may be rgoVeHe MRSRSIhdVeRIRP d&dording Boi tigd weetehs pomredonThe gooling
is 20 prefer aaklc)%/rrﬁerfor med
t ’

0,a tenperature as |Low as possi bl e w.t hout
freezing theY e@§@a| ma{to bevesRger at%‘@rteséglsf‘qso %@PH'[Z@G%'] C”%‘?”a The
obt ai ned worge@@itebeblyi ther edoHO SERITEMGoHNAGELS I8 Ve il @68 ifEetfdhgrati on
can be perforned acc%il,yr;%@to a 25 conventional nethod,and can be preforned

preferably USPHEBSTICGATHEELEQE eaPth aQIUEERT 184eqURE] QT aEFEn WhHHE wort
may be di | utef,dratibe vedlithaigmelq degassed Mephesrangydhan devdragedate

adj ust the sugar coptent in the final product to 3 to 8% [0037] 30After
the fil tlﬁati%%b‘%ﬁﬁﬁedﬂ_r@ésrpégﬁo%@ PRVERBIBr 4GEIH B JO 156 "&&f tor
sparkling |igu@rficanPeaRiitdgRLANAT eRat atetyn Eafishxamy &oradimerment
of final concentrations wth deggssed wat er or ke, .inclusio

the |i of
car bon di oxiaeedpkRt @lEppradifsae ﬁé{ﬁﬁﬁﬁ_@s(%agkgéivﬁd?gie& B‘aé’(ﬁrﬁga?ngﬁg(e. g.,
35barrels, boaybeSwHREN PG nANPebARd et et NeLIe @Bich pefier sbORe8] 11
The pH adjuster and the seasoning ingredient may be added to the wort
before mashing or after mashing or filtration. The pH adjuster and the
seasoni ng i NYee4liieAtDEBYriBeIAISeEHonRdfiodr Separately. Wen the pH
adj uster and_the 5 seasoning iIngredient are added separately, either of
t hem may be EHEd1first. Even when the seasoni ng ingredient conbination is
added or a phufilifibyysof pH adjusters are added, these ingredients may be

added toget her or Separately. Wien these ingredients afe ﬁep ratelé gdded,
either of them mayllbet® RIESENT riBventn .t ' &ddetfon B hO&YEL88/I ng

I ngredi ent, Mé%rfse%%bwreget fﬂﬁaﬁﬂgi toPp8etih@fsgaspsinGndonrdi@at or
t he anount thereof added can be detérm ned in consi deraéj on of
I

: he .
concent 2&t i 0ief6eshRingE a3 ey atp@es ditatodirgi SAVEY 8oRe er%‘dngntfe%@-n%rt ,
as a matter d’éri@@ﬂrﬁ%m](%r[tﬂﬂ?’%]ioxide or theejjwart may al so be suppl enented

wi th additives such as a fragrance, a dye, and a foam ng and foamstability
i nprovi ng ag[é)rﬁl.4]rhese additives may be added to the wort before mashing or

af ter mashing or fid tthét'Pé'seRPirh(?ﬁﬁ%n the tef&fOHddifhoon Reeters 28l e
aspect of the present invention, there are provided an unfernented

e
beer-fl avor e WRAE Bevaragea nbnidge ateHPeatewNighnist I@RBH Hvnd'sudwor t
havi ng su SPALSAL 08, 3 o ' f i lert rom
the 25 ?’Sr oﬂ%rocons! g?f n!{;é'df pfggtaiegoggifb?s g; ucrgrfiem%?%ﬂ%?t?ﬁﬁﬁgtml ic
acid, and pHyspherlike.acid as a pH adjuster; and glutanic acid and succinic
acid as a smjgg i ngredi ent, wherein the sourness of the pH adjuster is
ease

reduced or the seasoning ingredient, and a method for producing
the same. In 30 tHis c, PReseRVer Byendanhavehgl ut8rimc agamaietely

concentr al’ afblal€3nofic™OniBié s AP tSHRYHYCistebfn Bletd|f AN, AL onafl 55
35 alcohol content is 0% by weight.

[0016]



[ 0041] According to a preferable aspect of the present invention, 35 there
are provided an unfernented beer-flavored malt beverage having a pH | ower
than 4.0 conprising: a wort having a sugar 12 content of 3 to 20% one,
two or nore acids selected fromthe group consisting of lactic acid,
gluconic acid, citric acid, malic acid, and phosphoric acid as a pl-1

adj uster; and gl ut Ci d an al ani,ne _a easoni_ng inaregdi_ent erein
t he sourness of 5 frhet?}ﬁ—{pé-&jsgg't Ym{esntrjgﬂuj:@@ E?r%ség%tg{?egﬁe 1§e8§8n:lvﬁ
ingredient, tnel baskl hedtéer cpnudlosetdgofhs siffereht tdmmsca(sweeﬁmsisever age
can have gl u%a@ic acid at a coEct%*ntrati on qf 25t Sa&d‘rg/ ang al Ia;mi ne at a
concentrati on® +ne§os,t%o%be%/ ! ?m)gf%ﬁ' 39AN BN ebe;ré-‘:f 7 &b Qu5spect
of | t hg presemshnenegmtbioedH t}me&m e, pg@a'r@twe:arthmf'eedeot:eﬂ Ee@as‘ihg%red
mal t bevera avin ower, t .,0 conpyl,sin rt having sugar
Content 91 95T GoAismiesanBleals thatmone ‘depHecLyZEnBand St syt

consi sting olb et conaantler ¢4 weemikenagi d, citric acid, malic 15 acid, and

phosphoric a @ ?i a pH adjuster; and glutamc acid and glycine as a
seasoni ng ing¢ (121 nt, wherein the sourness of the pH adj uster is reduced or

eased by the seasam nghengﬁr@bemtt nrwmwtavomet blod fmﬁraﬁ@duweﬁgbtan@n@@ae I'n
this case, the beverage can ggq] Cr 15‘31\5(: acifd at a ntratl o?%]of! 25 to
‘6%’% a

50 20 ng/ L armtPiGPy&sned apeart sragebomernsot 1SOY 16

Accor di n@ t owailpbeafemedd ewmpmheoftetsmesp(rmmm | Bwedtness, tmeﬂ:@"n@‘ss
provi ded an unf rnmented b EPEd mal t. b{ eragfuag aving a pH | ower than

4.0 conpri si A a@%r?eﬂﬁgﬁ‘bo%?% &é’te@gec n‘?V '#8: 209% one, two or

nore aci ds sm@aggged fromthe group consisting of lactic acid, gluconic
acid, citri c[ iaglg malic acid, and phosphoric acid as a pH adj uster; and
succi ni ¢ aci‘dHqdE as a seasoning ingredient, wherein the sourness
of the pH adj usterAi maledbeeéragee@@edr@mgﬂ@ wwmntﬂ@nedna@h i80 and

h f d h
ucei i 45aci G O GREb L BALOR BrWOE 86 PRICTRLLCAnN B dhihb SR ater
concentrathtrheDfs@@rﬁ@s§5@f NEnd. HO%%]uster is reddseghewneareBXdpl &s
described | ater al | owi ng 359 UII'% | d_and succinic 8c| d é}ﬂ XI st in
the malt bev%@aa%?sn e'”&f@rdﬁ%% of ke B %dﬁ’%¥?5@g%aﬁ%‘@r Ceased

anﬂ 13dvvelTl r@@tcﬁ%ér@ﬁbﬁsls?ﬁot%mﬁﬁ@a{ Ifﬁymrattd}aylerr@%cnéntglc&crnbﬁdd

achi eve accordi 0 resent inv i on e are prOV| an
i er mront ed THOU - FRRMSTIAtIAD« BECBRRGe Hhy I CANBN S itariss Sed

suppl enp0t edhadreln a pHHédeutm%feér Ve*h‘éfewlfbr@ Stie@nesnt batjLgref a@ithawec acid
in the beverage is adh&sﬁ_&cﬁ ﬁ b &qi)L and a concentratl on of

succi ni ¢ aciF95PNRE SQtl‘@ hbeudeeeP8dss to 120 ny/L, and a met hod
for produci q@@ie] same. In this beer-flavored malt beverage, the sourness
of the adde%[é@ @dj uster is reduced or eased, while well-bal anced 10 tastes
as a beer-fllaVBfed beverage are achieved. [ 0045] As shown in

Exanpl es descrlbethlvsatbeﬂr oHhiAEH O/ n@aﬁmhgnhcm&tdr@r@r ﬁhanu @e:sth@dl st in
the mal beverF%e sourn SS 0 the ust er cag@ uced or eased
né&&d

and 15 %el | -‘¥a ttkfﬁ % thEe NN a@%ﬁéﬁt%\'ﬂ&& aP@Beﬁ%ge
achi eved. Tm@or@q;,qgrt@ fige @ dden tPirREetioh Nvention, there are provided an
unf er nent ed l%wer | avored malt beverage having a pH lower than 4.0

suppl ement ed a pH adjuster, wherein a concentration of glutam c acid

in the beverage i Siadl URfiRgute® 28f 20rtdL SOgRBEL and a wasgent m’ﬁy ony ef
alanine in the beverage is adjusted {o 80 fo 7506% d a met hod for
reégeo

produci ng t R RRIRENENEed hiwit ee@ﬂfl INEd- mal EXB tF\'ée JHESES of
the added phhadidistigee] Scdrf?ﬂlé%ﬁclﬁ” C%Qfﬁ fﬂt‘é/”'é@gé‘@é'(éj@' a’i‘i@:ﬁﬁdt §§E§$ as a

beer-flavored beverage are ac |eve % r}
descri bed | &YéHP & | BRi r%g I uf‘éﬂiQ?eac A ThndlY LI ! odéf?("iaé’ﬁ/ H’@'he rral t

beverage, thghepueRessdinéhes Rt ftisUsiiRis<anden s’ A ask Adeased and
wel | -bal anced tastes as” a beer-flavolfed beverage can al so be 30 achi eved.

Thus, accor QYR BHAMEGTHESEPriffEiIPBn, MAERGVEF WSLBTIAeY BR MFeH ment ed
beer-flavor gq tFRd tyhereEaISURAMN I ﬁwall@"br‘@t{\’er A i Qe SURPIRIPRRIrEd W th a

pH adj uster, \/\herel n a concentration of glutamc acid i n'the beverage is
adj ust et t o V&G MBRY Ry LMaxad avidhFeatts 9f'|5(§n agrd éhﬁcfﬁ@"ﬂ’ﬁ"ﬂ%eo%’”é\%'ﬂage is
35 adj ust ed phgy 3@&&1&@9 ifthe ARG afF%@‘Pﬁ 6pnnp&mﬁaéunsomsn§%ethén this
beer-flavored malt beverage, the sourness of the 14 added pH adjuster is
reduced or eased, while well-bal anced tastes as a beer-fl avored beverage
are achi eved. [0047] As shown in Exanpl es described |ater, by allow ng



5 succinic acid and alanine to exist in the malt beverage, the sourness of
the pH adjuster can be reduced or eased and wel | -bal anced tastes as a
beer-fl avored beverage can al so be achi eved. Thus, according to the present
i nvention, there are provided an unfernefted beer-flavored malt beverage
having a 10 pH |l ower than 4.0 supplemented with a pH adjuster, wherein a

concentratiopn Q cinic,acid i.n the beverage 5 ng/L
and & concenitiBNEEManihe Moted deviagen dEadiidaet dehBede,

lr)rg/ L, and a fetelnodo fidve p*mdtﬁ@btmntefddzbganmshmgtme rbeelruﬁd aﬁgnabt gaﬂsttd

ever age, urness_o e 15 adde reduced or e :

whi e el | - bANAnBERSTaghEs e Maar Frb. o ed e aeEr ey ainpavelie
Exanpl es [ 0018} 02Cied eiroah s agf, tHddray esethte ivorention wil | be speci fically
descri be in éﬁ? oI | ow ng exanpl es. However, these exanples are not

i nt ended tlihe scope of the present invention. [0049] Exanpl e

1. Pr oductl on of cDhpl pt@byrinons abfcbhelmalbeetstf It@\maeigun% bavziemerand
eval uati on there E &Bb Pbeparatlon of _wor,t
e

d
700 L of hot QA% T OH, bt Heterminer < apr SntiatSyy, JFhgs "
mashed at 50pr@p6ﬁﬁbﬁ~£tef thee rmaiplgetistontiod &dpimetshand lwaneerdm@y bbe

30resultin duct s filter in.a rt |Iter|n cha 0 in a

oear wor 2 BEEEHRInd@idn aRBE NS sl Work has Bl SdaShaa et ef hEb 0, fed

to aI boglé) ngzg%,s@reffefaww d<7ht601149/o(l n'rt@rpmpafrtmdsdd)gcm mmta)ll% Qfristg] unct S

mai n CO ose 0 I qul S al S adadae (0]

Mo fhor oqaoRe vaduiet, LA nte, cHe bR 828 fqedol: xamster 18 % ol To g

wgrt \tNast pl apaftst gygw@ﬁgs htmfoﬁhét)atd]unt@ a/vimiczroﬂ)atﬁ;t IZGO@Ip‘ért‘@m# Mggdged to

a us TS 0 ue es| dque SucC el or neg

oreci pi tati oo WA G 0! S 36 iars Rurieloit ol Sy

22:] ust its tsecartdlﬁ 1(300 q:{HrttsqéV%?e’E}m fobtvaatrmgi \Aé\nhtqéslp@&otch)m@qamgl ed to
on a ate Coo0 er a 1 on O assed wal er e

(0 oa aqB 2 Ry SR8l st Ba bR wBRN BR e dRI e 1o ol iiacB8ent en

4% subj ecte@brtrp r&@@@dcﬁu@émtﬂmtm m@mmttm@ahmt@rmscrlbed

| at er. The $§§I at .20C asured S|ng a&} EC|IIator denigtgneiﬁr

defined as g'%d/ Wty R0 (% €ro68A] PE2FEEY [ PX M RIGur 0 - To

t he vvfrt hpr e;p@rtedbglrwee@ht @f Ho ,adjahlc@u'ﬁnd fBlI@CtbemSQOlﬁaW@s‘ e\,admghrtn an

anpun snown n e

mort ese .s I wer ected to
A oensory evall BatRon DY EEETEdE2D i 30 BTt e MRBD Lo Gl e Gt 31
ski : I eflzon tre?ﬁvab?mmhpﬁrtbeev ltwe:@rttebffr m%rCCWFtthrgd eetlsm{ Y100
eval uation on_the stre ua ess accoydi n
criteria shdWf t?ObBe‘f"@ t’[@%&% i &@FL 3@%&93&53%5
si gni ficant |(Ssd1ﬁﬁtt<2ﬁ¢e¢ftt)e§e@ﬂe@ﬂﬁ thas hnghdfr&mt@gb t@rhesygmpredd 2hel:
Sour ness was eseqt mgg eV|deqm&y redi©ed or eased conpared with the
unsuppl errent@&tQBYlt Qﬁr can 1 alent to that of the
unsuppl errenJ[he};{)z:p troI or was enhanced (opp05| te effect to the desired

one) . Egr t n t he panelists each i ndependently scored 30
sanpl es of the scores was used as evaluation results. A

sanpl e given an awaﬂ@qmmmtef cbr?sﬁ:ut@ft:ﬂw Vite Wegltdeteera dgeh @priaavgng a
sourness] 40t e‘h&re@i@?&?'ﬁa%rﬁlééfrb@@nsa@w@@r%ﬁ?%%ﬁi%aﬁ”aﬁ%gﬁ‘ﬂg?imge and
ot her tastesd H@fdic raweR!,NEes, Didhepresangrl c. Exatplesl®f such a pH
adjuster include one, two or more acids selected from the group
30 consisting of sitologically acceptable organic and inorganic acids
having a pKa (acid dissociation constant) of 2 to 4 (e.g., lactic
acid, gluconic acid, citric acid, malic acid, and phosphoric acid).
The content, type, or combination of the pH adjuster(s) in the
malt beverage is not particularly limited as long as the selected
35 pH adjuster(s) can adjust the pH of the malt beverage according
to the present invention to lower than 4.0 and does not impair



beer-fl avored beverage. It also includes a case in which other tastes were
out st andi ng, al though sourness was reduced or eased. A Between "x" and
110" (not corresponding to any of them. 5 0: The obtai ned beverage had
sourness wel | -bal anced with other tastes8(umam , sweetness, bitterness,
etc.) as a beer-flavored beverage and had the quality of sourness required
for a beer-flgﬁﬁ%gdf ever age. (The panelists eval uated sanples while
maki ng discug [ .5 c)[rO054] The results of the sensory eval uation
test were as[@@PBdws: 17 Table 1 Concentration ng/L added 10 100 1, 000

Co t bout . Sodi [.ut h [ ) 125 A0

ot reaaer bduct HE e SHELERE inPetBh? e TR FnEs S iobie S 44 ustet

out st andi ng. iAt tOO0Yel, ormwasdd byetledi anadd e asft Haadersoning ingr_ediegt )
ani ne Sfrengt

Sl e gasanleal IBHaD SoUERZ RS I S8ERee SRRetadie e

sour nesswassheetslaghtdd benpdeapantill remains in the beer-flavored malt
beverage according to the present invention. From this
viewpoint, the pH adjuster also serves as an acidulant, as a
matter of course.

10 [0024]

[Seasoning ingredient]

A seasoning ingredient selected from the group consisting
of a combination of glutamic acid and succinic acid, a
combination of glutamic acid and alanine, a combination of

15 glutamic acid and glycine, and a combination of succinic acid
and alanine can be used as the seasoning ingredient
constituting the malt beverage according to the present
invention. In the malt beverage according to the present
invention, by allowing the seasoning ingredient to exist in the

20 wort having a pH adjusted to an acidic range, the sourness of
the wort can be reduced or eased and well-balanced tastes as a
beer-flavored beverage can be achieved.

[0025]
Of these seasoning ingredients, an acid such as succinic

25 acid has a seasoning effect in itself and also has sourness.
Therefore, the acid such as succinic acid probably imparts
sourness within a range acceptable as a beer-flavored beverage
and thus also serves as an acidulant from this viewpoint.

[0026]

30 The concentration of the seasoning ingredient in the malt
beverage is not particularly limited as long as it can achieve the
effect. When the combination of glutamic acid and succinic
acid is used as the seasoning ingredient, the beverage can have
glutamic acid at a concentration of 25 to 70 mg/L and succinic

35 acid at a concentration of 55 to 120 mg/L.

[0027]



G ycine Strength Quality 1.75 x 0.75 A Sourness was no | onger sharp and
was mld. At 100 ng/l, the body required for beer was decreased to nake

t he beverage watery, although sourness was reduced or eased. Succinic acid
Strength Quality L ---- 1.25 A Sournessgreducing or -easing effect.
Evenat 100ng/ | , anexcessof sournesswasfel t, wher easumam

wasout st andi ngandsl I ghtly unpl easant. Di SOdI um SUCCI at e Strength ity
11.25 A Sour ness-Fedi@ngwdien etke n@oé‘f'b&ﬁt'o'?héj ) éﬂl ﬁ%cb&iﬂgafgﬁa

| ess sour th@léérﬂhéhs"@fs@d’%% 'Eﬁé”geéé‘@ﬁh%qn@%@i%ntsotﬁé‘eﬁévé\ﬁﬁg@¢z—9ﬁ1t|y

out st andi ng diumL-tartrate Strength 2
Sour nesswas nedYfeBHdduniamssd at a concentration of 25 to 50 mg/L and

alanine at a concentration of 80 to 750 mg/L.
5 [0028]

Further, when the combination of glutamic acid and
glycine is used as the seasoning ingredient, the beverage can
have glutamic acid at a concentration of 25 to 50 mg/L and
glycine at a concentration of 30 to 160 mg/L.

10  [0029]

Further, when the combination of succinic acid and
alanine is used as the seasoning ingredient, the beverage can
have succinic acid at a concentration of 25 to 65 mg/L and
alanine at a concentration of 80 to 550 mg/L.

15 {[0030]

The seasoning ingredient may be added in salt form.
The type of the salt is not particularly limited as long as it can
reduce or ease the sourness of the unfermented wort having a
pH adjusted to an acidic range and can achieve well-balanced

20 tastes as a beer-flavored beverage. Examples of the salt of the
seasoning ingredient that can be used in the present invention
include well-known sitologically acceptable salts. For example,
alkali metal salts such as a sodium salt and a potassium salt or
alkaline-earth metal salts such as a calcium salt and a

25 magnesium salt can be used.

[0031]
Method for producing malt beverage

According to the present invention, there is provided a
method for producing an unfermented beer-flavored malt

30 beverage having a pH lower than 4.0, comprising adding a pH
adjuster and the above-mentioned seasoning ingredients to a
wort, wherein the sourness of the pH adjuster is reduced or
eased by the seasoning ingredients.

[0032]

35 The wort used in the malt beverage according to the

present invention can be prepared according to a conventional




eased. Astringency or bitterness was present. Mnosodiumfu ma rate
Strength Quality 2 2 x Sourness was increased. Sourness was outstandi ng.
Pot assi um chl oride Strength Quality (N X (N X Saltinesswaspresent.

Sour ness-reduci ng or -easing effect was{@bsent. Sourness was outstandi ng.
[ 0055] These results denonstrated that some of the ingredients 18 nmake a
sourness strength of the wort 1.§gtor | ower

However, their
sour ness-r ed ¢ - BREi FFAENPE sthier Warks GR PentPrehR e Bestfli ng
Bever ages(! aﬁk@iﬁi?%' @”{fﬂ‘xt%iﬂ"et be rﬁé? QE’I}SE@%@QMB@?_S‘OM@J@Q?@/ ﬁ!if:@\tﬁired_ I
everage (i.e., Aer tastes were 5outstanding). e addition_ of the single
i ngredi ent C%IO@%QH? %%@%e(tg:?ﬂgﬂﬁﬂt%ﬁwn%ﬂ%’t%bp 1(5‘6559%]‘/\’(('%)3%9;3'{ i ongon
sourness - |hoHinkpthBemiREdiredr #Rared dovisegtthenboiled weorbi nations of 10
vari ous igﬂgrﬁg(‘jﬁgis were added in an amount shown in Tables 2 to 6 per L of
Th

the wort. npl es were subjected to a sensory evaluation test. The

sensory eval uatiomr %%ép\/\@é),cﬁlﬁléwﬁaﬂﬂ girrllstt lre ns aee angy odshoses ebtthhred 2) .
The results of the sensory eval uatjion test were as
re resu gy 5

n

Sodi um gl ut ¥t EAAHNG Y dTOT EARPIE éﬂﬁeéﬁﬁ)\il”lsa%%gyr[ B
sodi ungl ut angdgvadeiesal FARERBHT &hHAMOfinguEte Ycraeirtheddedrldy, which is
then ground into a predetermined particle size. The mashing

10 and filtration of the mixture of malt grist and water, and an
optional adjunct can be carried out according to a conventional
method.

[0034]
In step (b), hop is added to the wort obtained in step (a).

15 Then, the mixture can be boiled to thereby bring out the flavor
and aroma of the hop. After the boiling, residues such as
proteins formed by precipitation may be removed.

[0035]
In step (c), the boiled wort is cooled. The cooling is

20 preferably performed to a temperature as low as possible
without freezing the wort, usually to a temperature of 1 to 5°C,
[0036]

The obtained wort can be filtered to remove unnecessary
proteins. The filtration can be performed according to a

25 conventional method and can be preformed preferably using a
diatomaceous earth filter. For the filtration, the wort may be
diluted by the addition of degassed water and then filtered to
adjust the sugar content in the final product to 3 to 8%.

[0037]

30 After the filtration, procedures performed in the
production of usual beer or sparkling liquors can be performed
appropriately, for example, adjustment of final concentrations
with degassed water or the like, inclusion of carbon dioxide,
pasteurization, charging {packaging) into containers (e.g.,

35 barrels, bottles, or cans), and labeling of the containers.

[0038]



50 30 150 50 100 75 100 100 100 Strengthof sourness 0.75 1.375 0.5 0.375
0.125 Bal ance of tastes o x o0 o A Corments Alltastes Sournesswas Sourness
Sourness Umam  wereno outof was was unpl easantly |onger proportionto
reduced or reducedor 11

The pH adjuster and the seasoning ingredient may be
added to the wort before mashing or after mashing or filtration.
The pH adjuster and the seasoning ingredient may be added
together or separately. When the pH adjuster and the

5 seasoning ingredient are added separately, either of them may
be added first. Even when the seasoning ingredient
combination is added or a plurality of pH adjusters are added,
these ingredients may be added together or separately. When
these ingredients are separately added, either of them may be

10 added first. For the addition of the seasoning ingredient, the
necessity of the addition of the seasoning ingredient or the
amount thereof added can be determined in consideration of the
concentration of a seasoning ingredient originally contained in
the wort, as a matter of course.

15 [0039]

The wort may also be supplemented with additives such
as a fragrance, a dye, and a foaming and foam-stability
improving agent. These additives may be added to the wort
before mashing or after mashing or filtration.

20 [0040]

According to a preferable aspect of the present invention,
there are provided an unfermented beer-flavored malt beverage
having a pH lower than 4.0 comprising: a wort having a sugar
content of 3 to 20%: one, two or more acids selected from the

25 group consisting of lactic acid, gluconic acid, citric acid, malic
acid, and phosphoric acid as a pH adjuster; and glutamic acid
and succinic acid as a seasoning ingredient, wherein the
sourness of the pH adjuster is reduced or eased by the
seasoning ingredient, and a method for producing the same. In

30 this case, the beverage can have glutamic acid at a
concentration of 25 to 70 mg/L and succinic acid at a
concentration of 55 to 120 mg/L.

[0041] ,

According to a preferable aspect of the present invention,

35 there are provided an unfermented beer-flavored malt beverage
having a pH lower than 4.0 comprising: a wort having a sugar



remai nedin sharp. Sourness umam and wascontrarily easedand wel | - bal an
eased, and umam was aftertaste, although was slightly slightly cedwith
felt.Both sourness presentat strengthened. umam thetastes was reduced
first,but hardly remained in aftertaste.{2 which was felt w thout unpl easant
ness. were within therange of beer beverages. or eased. 19 (Concentration

easi ng ef1 cEeNteATeH TOuPDHo; i Gadhd AT TOTEoREM PRNGRT BIS: Biitng
umam was ragRelipUsphsizsay amibchictatibedgithemel adide otricastib, asakc
beer-fl avored beverage, Succinic acid had ak sourness-reduci ng or
Jeasi ng of f 68FICht ANGWPBOREBA TG AGHSAS VRN e O) LN ) NG eAIU AN T g cid
(concentratignd alanine as a seasoning ingredient, wherein the sourness of
5 the pH adjuster is reduced or eased by the seasoning ingredient,

and a method for producing the same. In this case, the

beverage can have glutamic acid at a concentration of 25 to 50

mg/L and alanine at a concentration of 80 to 750 mg/L.

[{0042]

10 According to a preferable aspect of the present invention,
there are provided an unfermented beer-flavored malt beverage
having a pH lower than 4.0 comprising: a wort having a sugar
content of 3 to 20%; one, two or more acids selected from the
group consisting of lactic acid, gluconic acid, citric acid, malic

15 acid, and phosphoric acid as a pH adjuster; and glutamic acid
and glycine as a seasoning ingredient, wherein the sourness of
the pH adjuster is reduced or eased by the seasoning ingredient,
and a method for producing the same. In this case, the
beverage can have glutamic acid at a concentration of 25 to 50

20 mg/L and glycine at a concentration of 30 to 160 mg/L.

[0043]

According to a preferable aspect of the present invention,
there are provided an unfermented beer-flavored malt beverage
having a pH lower than 4.0 comprising: a wort having a sugar

25 content of 3 to 20%; one, two or more acids selected from the
group consisting of lactic acid, gluconic acid, citric acid, malic
acid, and phosphoric acid as a pH adjuster; and succinic acid
and alanine as a seasoning ingredient, wherein the sourness of
the pH adjuster is reduced or eased by the seasoning ingredient,

30 and a method for producing the same. In this case, the
beverage can have succinic acid at a concentration of 25 to 65
mg/L and alanine at a concentration of 80 to 550 mg/L.

[0044]

As shown in Examples described later, by allowing

35 glutamic acid and succinic acid to exist in the malt beverage,
the sourness of the pH adjuster can be reduced or eased and



10 exceeding 100 ng/L) of succinic acid contrarily added its original
sourness as an organic acid to contrarily strengthen the sourness of the
beverage. [0059] Sodi um gl utanate and al ani ne 20 [ Table 3] Concentration
of sodi um gl ut anat e added Concentrati on1gfal ani ne added 10 50 70 100 50 500
50 750 50 1,000 Strengthof sourness 0.375 0 0 O O Bal anceof tastes a A a a

A Comment s quetlla-lg‘a?a#gggi %Aéas?tegn%? \ga%eNe?-ﬂavored beverage can also be

achieved. Thus, according to the present invention, there are
provided an unfermented beer-flavored malt beverage having a
pH lower than 4.0 supplemented with a pH adjuster, wherein a
5 concentration of glutamic acid in the beverage is adjusted to 25
to 70 mg/L and a concentration of succinic acid in the beverage
is adjusted to 55 to 120 mg/L, and a method for producing the
same. In this beer-flavored malt beverage, the sourness of the
added pH adjuster is reduced or eased, while well-balanced
10 tastes as a beer-flavored beverage are achieved.
[0045]

' As shown in Examples described later, by allowing
glutamic acid and alanine to exist in the malt beverage, the
sourness of the pH adjuster can be reduced or eased and

15 well-balanced tastes as a beer-flavored beverage can also be
achieved. Thus, according to the present invention, there are
provided an unfermented beer-flavored malt beverage having a

| pH lower than 4.0 supplemented with a pH adjuster, wherein a
concentration of glutamic acid in the beverage is adjusted to 25

20 to 50 mg/L and a concentration of alanine in the beverage is
adjusted to 80 to 750 mg/L, and a method for producing the
same. In this beer-flavored malt beverage, the sourness of the
added pH adjuster is reduced or eased, while well-balanced
tastes as a beer-flavored beverage are achieved.

25 [0046]

As shown in Examples described later, by allowing
glutamic acid and glycine to exist in the malt beverage, the
sourness of the pH adjuster can be reduced or eased and
well-balanced tastes as a beer-flavored beverage can also be

30 achieved. Thus, according to the present invention, there are
provided an unfermented beer-flavored malt beverage having a
pH lower than 4.0 supplemented with a pH adjuster, wherein a
concentration of glutamic acid in the beverage is adjusted to 25
to 50 mg/L and a concentration of glycine in the beverage is

35 adjusted to 30 to 160 mg/L, and a method for producing the
same. In this beer-flavored malt beverage, the sourness of the



Uram was acid slightly keptin sourness keptin reduced oreased

unpl easantly felt. More bal ance. Al anine wasfelt, while bal ance. Sweetness
sourness, while umam would prevented umam from umam waskept derivedfrom
al ani newas al ani ne appearto being in stigengt hened inparted disturbthe
out st andi ng. bal ance. andwasnot arich bal ance.

added pH adjuster is reduced or eased, while well-balanced
tastes as a beer-flavored beverage are achieved.
[0047]
As shown in Examples described later, by allowing
5 succinic acid and alanine to exist in the malt beverage, the
sourness of the pH adjuster can be reduced or eased and
well-balanced tastes as a beer-flavored beverage can also be
achieved. Thus, according to the present invention, there are
provided an unfermented beer-flavored malt beverage having a
10 pH lower than 4.0 supplemented with a pH adjuster, wherein a
concentration of succinic acid in the beverage is adjusted to 25
to 65 mg/L and a concentration of alanine in the beverage is
adjusted to 80 to 550 mg/L, and a method for producing the
same. In this beer-flavored malt beverage, the sourness of the
15 added pH adjuster is reduced or eased, while well-balanced
tastes as a beer-flavored beverage are achieved.

Examples
[0048]

20 Hereinafter, the present invention will be specifically
described in the following examples. However, these examples
are not intended to limit the scope of the present invention.
[0049]

Example 1: Production of completely non-alcoholic beer-flavored

25 beverage and evaluation thereof
(1) Preparation of wort

200 kg of malt grist and 700 L of hot water were added
to a mash tun and mixed. The mixture was mashed at 50 to
76°C. After the completion of the mashing procedure, the

30 resulting product was filtered in a wort filtering chamber to
obtain a clear wort as a filtrate thereof,

[0050]
The obtained wort was transferred to a boiling vessel, to
which 80 kg (in terms of solid content) of adjuncts mainly

35 composed of liquid sugar syrup was then added. 1 kg of hop
was further added thereto, and the mixture was boiled at 100°C,




Sweetness withinthe taste. Alanine derived rangeofbeer The resulting
beverage wasvery mldin taste, prevented umam from bei ng outstandi ng and
contributed toarich taste. fromalanine was slightly felt, but wasm|d
enough to be ignored. beverages. (Concgstration unit: ng/L) [0060] 5Sodi um
gl utamat e had a remarkabl e sourness reducing or -easing effect. However,

with increa I LS conc ntratl utstan I n r easant
b i ot ur pelneneo BErReEt oveg LaRReRlh 3 JRAITRotHAry) o, MAE 140R p s
conbi nat i on, 3 gedivise @hﬁzﬁ@@@eéemﬂdj%maﬁ/ﬁ ﬁmewp@m | i9ahsdfuentign added
concentration of 50 n taste and had,th

et o RS AL ad s e Rs B R oY mresipitaster ese PEGAR L o
Al ani ne StabRYtﬁﬁsnbénéadvﬁﬁﬂ:bﬁb@ﬂﬁ@t@ﬁﬁﬂagtaad@thgoa@§05tat$09ugéﬁ my/ L)

that. 5 am ne G [0 At anbR OBfanests o (LA oewas (one s et tese
that goes ousnoh pheer appteds Aft*éﬁ?eédf:lh@{mr@ﬂ deyessae. wb@@ﬁlth@owbmm
gl utamat e andag fiftered using a diatomaceous earth filter to obtain a wort
(sugar content: 4%) subjected to a sensory evaluation test and
component analysis described later The density at 20°C
10 measured using an oscillator densitometer was defined as a
sugar content (%).
[0051]
(2) Evaluation on sourness - I -
To the wort prepared in section (1), various ingredients
15 were added in an amount shown in Table 1 per L of the wort.
These samples were subjected to a sensory evaluation test.
Specifically, eight well-trained panelists skilled in the evaluation
of beer-type beverages conducted sensory evaluation on the
strength and quality of sourness according to the criteria shown
20 below,
[0052]
[Strength of sourness]
0: Sourness was significantly reduced or eased and was mild
enough to be ighored.
25 1: Sourness was present, but was evidently reduced or eased
compared with the unsupplemented control.
2: Sourness was equivalent to that of the unsupplemented
control or was enhanced (opposite effect to the desired one).
(For the evaluation, the panelists each independently scored
30 samples, and the average of the scores was used as evaluation
results. A sample given an average score of 1.25 or lower was
determined as having a sourness-reducing or ~easing effect.)
[0053]
[Evaluation on quality of sourness]
35 x: The obtained beverage lacked balance between sourness and
other tastes (umami, sweetness, bitterness, etc.) as a



10[ Tabl e 4] Concentration of sodi um gl utamate added Concentration ofglycine
added 5 50 10 25 10 50 50 150 50 250 Strengthof sourness 1.125 0.750 0.375
0 0 Bal anceof tastes A0 0 0 x Coorments Aclear, refreshing Qutamc acid
Uram and sourness were Thebal ance was Umarn and sour ness were

beer-flavored beverage. It also includes a case in which other
tastes were outstanding, although sourness was reduced or
eased.

A Between "x" and "o" (not corresponding to any of them).

5 o: The obtained beverage had sourness well-balanced with other
tastes (umami, sweetness, bitterness, etc.) as a beer-flavored
beverage and had the quality of sourness required for a
beer-flavored beverage.

(The panelists evaluated samples while making discussion.)
10  [0054]
The results of the sensory evaluation test were as

follows:



tastederived frongl yci ne wasfelt, whereas reducedor eased sourness, The
wel | - bal anced, Sharp aftertaste expectedfor achieved, but acleartaste
wasf el t by theeffectof well-bal anced. However, glycinenade thebeverage
sourness was refreshing beerwas gl yci neqfhe wateryand still effectof
present. bodywas inpairedthe distinctively strong. glycine was also felt.
wi t hi nt he rangeof beer, but was slightly weak. body as beer.
(Concentrati bFeRigi i1 ng/L) [0062]

Concentration mg/L 10 100 1,000 | Comments about reduced sourness
added
S&i;unqqate Strength 1.125 0 Sourness-reducing or -easing effect,

. Quality A A At 10 mg/l, sourness was still

; outstanding. At 100 mg/l, umami
lingered in aftertaste and was
slightly unpleasant, aithough

: sourness was reduced or eased.

Alanine { Strength 1.5 1 Taste was rich and mild.

i Quality A A At both 10 mg/l and 100 mag/l,

sourness was still slightly

unpleasant.
Glycine i Strength | 1.75 | 0.75 Sourness was no longer sharp and

E was mild.

i Quality X A At 100 mg/l, the body required for
beer was decreased to make the
beverage watery, although sourness
was reduced or eased.

Succinic acid : Strength 2 1.25 Sourness-reducing or -easing effect.

. Quality x A Even at 100 mg/l, an excess of

sourness was felt, whereas umami

' was outstanding and  slightly
unpleasant.

Disodium . Strength 1.25 Sourness-reducing or -easing effect,
succinate The obtained beverage was less sour

' than that obtained using succinic

__________________________________________________ acid. ]

i Quality A Sourness was slightly outstanding.

Sodium | Strength 2 2 Sourness was neither reduced nor
L-tartrate ; eased

Quality x X Astringency or  bitterness  was

: present.

omarate Lot | )2 % |soumess wesincressed.

Quality ok X Sourness was outstanding.

Strength Saltiness was present.
Potassium i Sourness-reducing or -easing effect
chioride SRR SO 2 .2 |wasabsent. ]

Quality X x Sourness was outstanding.

[0055]

These results demonstrated that some of the ingredients



Sodi um gl utamat e had a sourness-reduci ng or -easing 15 effect. However, with
I ncrease in its concentration, umam |ingered and was unpleasantly felt in
aftertaste. Aycine had 22 the effect of inparting a clear taste, which
was conpati bl e and well-bal anced with the umam of giutam c acid. However,
It was denonstrated that glycine added I n |arger armunts made the beverage

nore watery a significantl |rrpa he bo di spensabl e for
beer - flavorea‘%@/é}é@égne[séoéﬁangﬁ %eaﬁficd |0£nlfc)wéer 230M&te 5]

Concent rat i ofhé&ffr §@g¢m@sg~r@d®@gd@ﬁ e%cmﬁgnteff@tclt@mvefeaﬂmfﬁm@ddedr25 25
50 25 25 50 50 500 100 500 Stren thof sour n ‘ES 625 %
eiqﬁance i th Guali

Bal anceof tadt@s resHliong xoey ty o
sourness as a beer—flavored beverage (i.e., other tastes were

5 outstanding). The addition of the single ingredient could not
produce satisfactory resuits,
[0056]
(3) Evaluation on sourness -~ II -
To the wort prepared in section (1), combinations of
10 various ingredients were added in an amount shown in Tables 2
to 6 per L of the wort. These samples were subjected to a
sensory evaluation test. The sensory evaluation test was
conducted in the same way as in section (2). The results of the
sensory evaluation test were as follows:

15 [0057]
Sodium glutamate and succinic acid
[Table 2]

Concentration  of 10 30 50 75 100

sodium glutamate

added 4

Concentration of 50 150 100 100 100

succinic acid

added

Strength of 0.75 1.375 0.5 0.375 0.125

sourness

Balance of tastes o % ) o A

Comments All  tastes | Sourness was | Sourness Sourness Umami
were no | out of | was was unpleasantly
longer proportion to | reduced or | reduced or | remained in
sharp. umami and | eased and | eased, and | aftertaste,
Sourness was contrarily | well-balan | umami was | although
was slightly | slightly ced with | felt. Both | sourness
present at | strengthened. | umami the tastes | was reduced
first, but which was | were within | or eased.
hardly felt the range
remained in without of beer
aftertaste. unpleasant | beverages.

ness.




Al t hougha Sourness-red The umam of Sourness glutam c acid was sourness-re
uci ngor succinicacid was surelyfelt,while ducingor -easing effect

andt herich contrarily therichtasteof -easing waspresent. tasteof stronger
al ani newas effectwas The umam of al ani igwere thanthat of slightlypresent.
Al t hougha present, thestrong succinicacid andtherich well-bal anced . The the

unsuppl eme (Concentration unit: mg/L)

[0058]
Sodium glutamate had a remarkable sourness-reducing
5 or -easing effect. However, with increase in its concentration,
outstanding umami was rather unpleasant and disturbed the
balance of tastes as a beer-flavored beverage. Succinic acid
had a weak sourness-reducing or -easing effect at low
concentrations. However, high concentrations (concentrations
10 exceeding 100 mg/L) of succinic acid contrarily added its
original sourness as an organic acid to contrarily strengthen the
sourness of the beverage.
[0059]

Sodium glutamate and alanine



sour ness-reduci ng umam of tasteof sweetnessof nted control.

or - easi ngef fect succinic al ani newere al aninewas Thisis was felt, sourness
aci dwas wel | - bal anced not presumably wasstill slightlyout andwere

unpl easant at duetothe distinctive! of Jgal ance. favorabl efor beer
beverages, this concentration andrather contributed tothebody inthebeer
bever age, inbhg@ncg?f succinic acid. Although the rich taste of al ani newas
present, _sou §

Concentration 10 70 50 50 50
of sodium
glutamate
added |
Concentration 50 100 500 750 1,000
of alanine
added
Strength  of 0.375 0 0 0 0
sourness
Balance of o A o ° A
tastes
Comments Glutamic | Umami was | Umami was | No Umami was
acid slightly kept in | sourness kept in
reduced unpleasantly | balance. was felt, | balance.
or eased | felt. More | Alanine while Sweetness
sourness, | umami prevented umami derived from
while would umami from | was kept | alanine was
alanine appear to | being in strengthened
imparted | disturb the | outstanding. | balance. and was not
a rich | balance. Sweetness | within the
taste, Alanine derived range of beer
The prevented from beverages.
resulting umami from alanine
beverage | being was
was very | outstanding slightly
mild in | and felt, but
taste, contributed was mild
to a rich enough to
taste. be
ignored.

(Concentration unit: mg/L)

[0060]

5 Sodium glutamate had a remarkable sourness-reducing
or -easing effect. However, with increase in its concentration,
outstanding umami was rather unpleasant and disturbed the
balance of tastes as a beer-flavored beverage. In this
combination, sodium glutamate seemed to have the upper limit

10 at an added concentration of 50 mg/L. Alanine was very mild



was insufficiently reducedor eased. (Concentration unit:
5Succinic acid had a sourness-reduci ng or -easing effect,
insufficient, at a |l ow concentration (25 ng/L) and had slightly distinctive
umam in itself at a noderate concentratiion (50 ng/L). However, it was
denonstrated that the conbined 24 useofsuccinicacidandal ani necanachi evea

sour ness-reducing, or -easinhg effect c atible with tastes as_a .
beer {1 avor el bevis 266 N Ehe S Rsh hdmauQngchhicesifBaay Fleds yrhite
concentrati oimpabtingual yicH resgey (sady i t edahhee ostaliyaim dirdainadstheas an
organic acid and resulted [n an adverse effecE.. Al fgbne ex/hi bitted tf_Jg”(la
effect of redd@G oFVERsi A %uf%ss‘%or}ﬁﬁn%? lohak?PndT @/ S aBIET |+t
\t/vast further @?{W@éﬁﬁ_ﬁaﬁtm t lqa'lsoalt mgy\BSdneSh;gﬂ’eem)i.zt urlbotémfénal ahceavas
astes eyen a hi c entration and can_be, us n.a,ver
w de. 10" SoncEhuionTEAtS NGt phsetle Sitdadie el Amaans geE0d Bk s
opred USRS CstiroR cRGivle atitlesks  Pritceiaxatawn of thley clamgeadaeda 25 25

ng/ L) [0064]
al bei t

Concentrati

lingered and was unpleasantly felt in aftertaste,

30 50 50 30 40 4? 50 10 t r engt hof sourness 1 1.875 2 2 2 Bal anceof
beer-flavore bevera%e.
[0061]
Sodium glutamate and glycine
10 [Table 4]
Concentration 5 10 10 50 50
of sodium
glutamate
added b
Concentration 50 25 50 150 250
of glycine
added
Strength  of 1.125 0.750 0.375 0 0
sourness
'Balance off A | o | o T o | x
tastes
Comments A clear, | Glutamic Umami and | The balance | Umami and
refreshing acid sourness were | was sourness were
taste derived | reduced or | well-balanced. | achieved, but | well-balanced.
from glycine | eased Sharp a clear taste | However,
was felt, | sourness. aftertaste was felt by | glycine made
whereas The expected for | the effect of | the beverage
sourness was | refreshing beer was | glycine. The | watery and
still effect of | present. body was | impaired the
distinctively glycine was within the | body as beer
strong. also felt. range of
beer, but was
slightly weak.
(Concentration unit: mg/L)
f0062]
Sodium glutamate had a sourness-reducing or -easing
15 effect. However, with increase in its concentration, umami

Glycine had



tastes 11 x x x x Comments Sourness-reduci ng Sourness Sourness Sourness
Sourness was or-easingeffect coul dbe was evidently was felt, and a
wasfelt, anda strong. Due tothebody confirned. strongand sourness-re
sour ness- decreasedby However, succinic 28ci dhadslightly wasal nost
equi val ent duci ngor -easing reducing or -easing glycine, sournessand

distincti Veugﬁi@éffect of imparting a clear taste, which was compatible and
well-balanced with the umami of glutamic acid. However, it
was demonstrated that glycine added in larger amounts made
the beverage more watery and significantly impaired the body
5 indispensable for beer-flavored beverages.
[0063]
Succinic acid and alanine




whi | egl yci ne tothatof the effectwas al nost effect was al nost umam were
distinctively slightlydecreased unsuppl ene absent. absent. feltand the
body. nted control. Theumam The di sturbedthe G yci ne decreased therich
taste. ofsuccinic acid remainedin after@gste. umam of succinic acid

(50 mg/L).

remained in aftertaste. balance. (Concentration unit: ng/L) 25 [0066]
[Table 5]
Concentration 25 50 25 50 100
of succinic
acidadded e
Concentration 25 25 50 500 500
of alanine
added
Strength  of 1.5 0.875 0.75 0.625 2
sourness
Balance of o A o o X
tastes
Comments The umami of | Although a | Sourness-red | The umami of | Sourness
glutamic acid was | sourness-re | ucing or | succinic acid | was
surely felt, while | ducing or | -easing effect | and the rich | contrarily
the rich taste of | -easing was present. | taste of | stronger
alanine was | effect was | The umami of | alanine were | than that of
slightly  present. | present, succinic acid | well-balanced | the
Although a | the strong|and the rich|. The | unsuppleme
sourness-reducing | umami  of | taste of | sweetness of | nted control.
or -easing effect| succinic alanine were | alanine was | This is
was felt, sourness | acid was | well-balanced | not presumably
was still | slightly out | and were | unpleasant at  due to the
distinctive. of balance. | favorable for | this influence of
beer concentration | succinic
beverages, and rather | acid.
contributed Although the
to the body | rich taste of
in the beer | alanine was
beverage. present,
SQUIness
was
insufficiently
reduced or
eased.
(Concentration unit: mg/L)
[0064]

Succinic acid had a sourness-reducing or -easing effect,
albeit insufficient, at a low concentration (25 mag/L) and had
slightly distinctive umami in itself at a moderate concentration

However, it was demonstrated that the combined




The conbi nation of succinic acid and glycine did not exhibit the expected
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The concentrati ons of

organic ac!dgm@ r? nmeasured "using an Agilent capillary electrophoresis
system (Agi | m§5 Specifically, a capillary of 80.5 cmin total |ength and
50 p,rii in gpteialadyaartellvepse of fused silica was used. 0.035 nV
35hexadi net hr1ne bromde, 15 nM 2, 6- pyri di nedi carboxylic acid, and 2 nM
AVP- Na_(pH 5f 'em@fe each used as an 26 el ectrophoresis buffer.The
or pasnceraeitbWas detezted at @ detgoti on|wavekength|of 3%0 nm and RO
ref g enggQFic210 nm Its concentration was cal cul ated froma calibration
curque@ Rgre in advance. 5 [0070] The analysis results were as follows:
[Ta?ﬁe—-- E -t---(-cont-r-ol-)--G-u+--Sueci-ni-¢--act- d- -G -u+Succi-ni-c--aci-d--Sadi-um
gl LEemRRnEraYeny 0 10 7% 50 30 40 100
of glycine
added
Strength  of 1 1.875 2 2 2
sourness e
Balance of A X X X X
tastes
Comments Sourness-reducing | Sourness Sourness Sourness Sourness was
or -easing effect | was was felt, and | was felt, | strong. Due
could be | evidently a and a|to the body
confirmed. strong and | sourness-re | sourness- | decreased by
However, succinic | was almost | ducing or | reducing glycine,
acld had slightly | equivalent -easing or -easing | sourness and
distinctive umami, | to that of | effect was | effect was | umami were
while glycine | the almost almost distinctively
slightly decreased | unsuppleme | absent. absent. felt and
the body. nted control. | The umami | The disturbed the
Glycine of succinic | umami of | balance.
decreased acid succinic
the rich | remained in | acid
taste. aftertaste. remained
in
aftertaste.

15

(Concentration unit: mg/L)

usi ng




Succinic acid ng/L o 50 100 Alanine ng/L 0 0 O Gycine ng/L o o O pH 3.76
3.71 3.73 Acidity 0.063 0.071 0.079 Jutamc acid ng/L 18.2 26.6 66.5
Gycine ng/L 6.7 7.2 7.1 Alanine ng/L 25.2 27.9

25
[0066]
The combination of succinic acid and glycine did not
exhibit the expected effect. Succinic acid had a

sourness-reducing or -easing effect at a low concentration (25
5 mg/L), but had distinctive umami at a concentration of 40 mg/L.
Glycine had the effect of imparting a clear taste. It was
demonstrated that due to this effect, the richness of the whole
taste was decreased to make the original sourness and the
umami of succinic acid more distinctive.
10 [0067]
(4) Component analysis

pH and acidity were measured for a seasoning
ingredient-unsupplemented wort and a wort supplemented with
a seasoning ingredient that was confirmed in section (3) to have

15 a sourness-reducing or -easing effect and a taste-balancing
effect. In addition, the concentrations of amino acids and
organic acids were measured.

[0068]

The pH was measured using a DKK TOA HM-30R pH

20 meter (DKK-TOA CORP.). The acidity was measured by titration
with 0.1 M sodium hydroxide using Hiranuma automatic titrator
COM-2500 (Hiranuma Sangyo Corp.).

[0069]

The concentrations of amino acids were measured using a

25 Hitachi L-8800 amino acid analyzer (Hitachi High-Technologies
Corp.). Specifically, #2622 and #2619 were used as a main
column and as a guard column, respectively. The amino acid
was reacted with ninhydrin for color development and detected
at 570 nm. Its concentration was calculated from a calibration

30 curve prepared in advance,

The concentrations of organic acids were measured using
an Agilent capillary electrophoresis system  (Agilent).
Specifically, a capillary of 80.5 cm in total length and 50 um in
internal diameter made of fused silica was used. 0.035 mM

35 hexadimethrine bromide, 15 mM 2,6-pyridinedicarboxylic acid,
and 2 mM AMP-Na (pH 5.55) were each used as an



27.3 Succinic acid ng/L N.D. 57 115 Lactic acid ng/L 571 605 574 10[ Tabl e
7 (cont'd)] u+tAla u+tAla Qu+tdy Gu+dy Succinic acid+ Ala Succinic
acid+ Ala 10 50 10 50 0 0 0 0 0 o 25 50 50 750 o 0 50
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electrophoresis buffer. The organic acid was detected at a
detection wavelength of 350 nm and a reference of 210 nm.
Its concentration was calculated from a calibration curve
prepared in advance,

5 [0070]
The analysis results were as follows:
[Table 7]
Glu+ Glu+
Wort o iy
Succinic Succinic
(control) acid acid
Amount Sodium
added giutamate mo/L 0 10 7>
Succinic acid [ mg/L 0 50 100
Alanine mg/L 0 ) 0
Glycine ma/L 0 0 0
C;‘Iau‘gzed pH 3.76 3,71 3.73
Acidity 0.063 0.071 0.079
Glutamic acid | mg/L 18.2 26.6 66.5
Glycine mg/L 6.7 7.2 7.1
Alanine mg/L 25.2 27.9 27.3
Succinic acid | mg/L N.D. 57 115
Lactic acid mag/L 571 605 574
10  [Table 7 (cont’d)]
Succinic | Succinic
Glut+Ala | Glut+Ala | Glu+Gly | Glu+Gly | acid+ acid+
Ala Ala
1 50 10 50 0 0
0 0 0 0 25 50
50 750 0 0 50 500
0 0 25 150 0 0
3.75 3.81 3.75 3.78 3.74 3.75
0.062 0.065 0.064 0.063 0.064 0.070
27.1 48.7 25.4 48.9 20.1 20.2
7.7 7.2 32.0 159.8 7.7 7.7
81.9 736.8 26.7 28.1 82.6 545.4
N.D. N.D, N.D. N.D. 26 62
572 567 549 591 587 586




500 0 o0 25 150 0 0 3.75 3.81 3.75 3.78 3.74 3.75 0.062 0. 065 0.064 0.063
0.064 0.070 27.1 48.7 25.4 48.9 20.1 20.2 7.7 7.2 32.0 159.8 7.7 7.7 81.9
736.8 26.7 28.1 82.6 545.4 N.D. N.D.
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CLAIMS

1. An unfermented beer-flavored malt beverage having a pH
lower than 4.0 comprising a wort, a pH adjuster, and a
seasoning ingredient, wherein the seasoning ingredient |is
selected from the group consisting of a combination of glutamic
acid and succinic acid, a combination of glutamic acid and
alanine, a combination of glutamic acid and glycine, and a
combination of succinic acid and alanine and the sourness of the
pH adjuster is reduced or eased by the seasoning ingredient.

2. The beverage according to claim 1, wherein the pH
adjuster is one, two or more organic and/or inorganic acids
having a pKa of 2 to 4.

3. The beverage according to claim 1, wherein the wort is
obtained by mashing a mixture comprising malt grist and water.

4, The beverage according to claim 1, wherein the
seasoning ingredient is the combination of glutamic acid and
succinic acid.

5. The beverage according to claim 4, wherein the beverage
has glutamic acid at a concentration of 25 to 70 mg/L and
succinic acid at a concentration of 55 to 120 mg/L.

6. The beverage according to claim 1, wherein the
seasoning ingredient is the combination of glutamic acid and
alanine.

7. The beverage according to claim 6, wherein the beverage
has glutamic acid at a concentration of 25 to 50 mg/L and
alanine at a concentration of 80 to 750 mg/L.

8. The beverage according to claim 1, wherein the
seasoning ingredient is the combination of glutamic acid and
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of glutam c seasbaimd alngreaéent 7is The kevebayetiancofdsogciriccbaidn dnd
wherein the gﬁvrﬁhgge has glutamc acid at a concentration of 25 to 50 ng/L

and al ani ne oncentration of 80 to 750 ng/L. 8. The beverage
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according to_claimnl erein the seasoni i,n i is the conbination
of “sucei ni ¢ 3t IERING P ieeh ARt B RET BE I LB S g 1o ol &t m 10,
wherein the beverage has succinic acid at a concentration of 25 to 65 ng/L
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eased by theasegageniangaitn thereof and alanine, a combination of glutamic

acid or a salt thereof and glycine, and a combination of succinic

acid or a salt thereof and alanine to a wort, and the sourness of

the pH adjuster is reduced or eased by the seasoning

ingredient.



