- 1 - DESCRI PTI ON CAFFEI NELESS COFFEE TECHNI CAL FI ELD [0001] The
.present invention relates to caffeineless coffee with rich flavor,
nore particularly to caffeineless coffee whose flavor, although
reduced as the result of caffeine renmoval, has been brought back to
becone closer to the inherent flavor of .coffee. BACKGROUND ART [ 0002]
Cof f ee usual ly contains caffeine but bédduse of several reasons
associated with caffeine including its tendency to interfere with
sleep and its stinulating action o®EHRIPIAPNal nerve, the heart,
secretion of gastric juice, and digestion, caffeineless coffee has
been devel oped as a special ty PEHERS €POERERhi ch caf f ei ne has
been renoved. However, caffeine is one of the nain taste conponents
of coffee and the inherent taste of coffee is weakened if it is
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Pat ent cune eaches t e drop &

docaf f of 9ahbai 105 BEESHrobER 1AEK FPRREART AL WML Ahvd:R8LaN°
neutral am no aC| romthe group consisting o ine
|GUCIne,IﬁQgKG§QhQQQUQ§T I n addi tion, Patent Docunent 2 discloses
that by adding theanine to caffeineless coffee, the latter's flavor
i's i nprovyes2y o Qot@ausudlReoafnsWaBking bif BicanfTSevdlatadht YssPasEe Sahd
by coffee. CITATION LI ST PATENT LI TERATURE [ 0004] Patent Docunent 1:
JP 2009- 2504 indludaieind tendeicyan interferd KithQlebp 28 A0 StivuRtivyARON@n the central
| NVENTI ON TECHNI CAL PROBLEM - 2 - [0005] An object of the present

i nvent i omeivs, the hpart\sectetiomdf gishéd jess, ool digestioh, caffeineickauaffectanbednas a
taste and aroma at | east conparable to those of ordinary coffee.

SOLUTI ONdF o lmrdRis ENpecial type of coffee from which caffeine has been removed. However,

caffeine is one of the main taste components of coffee and the inherent taste of coffee is

weakened if it is removed; in addition, other taste components of coffee (including aroma

components) are also removed during the decaffeination step, with the result that the inherent

flavor of coffee is impaired, To cope with this problem, various methods have been proposed

for improving the flavor of caffeineless coffee.

[0003] For example, Patent Document 1 teaches that the drop in taste due to the

decaffeination process can be compensated by adding at least one neutral amino acid selected

from the group consisting of valine, leucine, and isoleucine. In addition, Patent Document 2
discloses that by adding theanine to caffeineless coffee, the latter’s flavor is improved to
regain the consumer’s preference inherently possessed by coffee.
CITATION LIST
PATENT LITERATURE
[0004] Patent Document 1: JP 2009-254307 A
Patent Document 2: JP 2004-105003 A
SUMMARY OF INVENTION
TECHNICAL PROBLEM



[0006] As a result of the intensive studies they made, the present
.inventors found accidentally that ethyl isovalerate had an action for
enhanci ng the inherent flavor of coffee. The present inventors then

m xed caffeinel ess coffee beans with coffee beans that had been
processed and/or purified to contain ethyl isovalerate, and found
that the flavor of caffeineless coffee " ¢ould be inproved and brought
closer to the inherent flavor of coffee; the present invention has
been accqffis]s Hedolgect ofi éhelasiest mfventivade td prodidegsffcihdoGmotfEh oErich fevor that
present invention relates to the following. [1] Caffeineless coffee
cont ai ni gs atdsid andgoump et lsess comppblipte thoat phordélaeg coféest f ee as recited
in[1], wherein the caffeineless coffee is in the formof coffee

beans an®QHETIMN IO PROBLEMet hy| i soval erate is at |east 0.1 ppb
relative he t ot al unt of the coffee heans
thde) oA
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coffee having a ri taste and aroma can tarne n a conveni ent
vay; thi r&ehfigldfiog s Bégrﬂc eﬁ:@or‘nﬁhsﬂéﬁ Bnttﬁl;'aﬁasisto? tﬁés@‘fﬁiﬂm gl t hough
reduced as.the result of caffeine renoval, has been |nproved and

brought ¢bam@r Tlllﬁstth@pﬂeﬁé]ﬁﬁlﬁl’ehtlf)ﬁﬁb\mést@fthé)ﬁﬂlﬁ)ﬂ@n In addition, ethyl
i soval erate has actions for preventing a decrease in the aroma of

roast ed ¢of Caffeihdessssoffbatontsiningadthyd idovalerader go ti me- dependent

changes, as well as masking the oxidation snell if it devel ops;

hence, t 2] Tiaf dadfeinelass soffex 4sgeciteddn $1]( whesiretie caff@nelessaaffey isoh thdiform of
present invention have good storage stability, with the added

advant ag&otite beapp ped tierpgopartion ebetherisovglesite i Preastidl ipph relatévegioithriioted

of the roasted coffee beans before extraction. DESCRI PTI ON OF

EMBODI VERTISURDOObS cofffes ReaPs-ei nel ess coffee of the present invention

T e B R,
conce%tr @%ﬁfﬁgﬁf anéé%é%§ﬁk8éfyge (powder ed coffee) The ?Iavor
of coff eiéﬂr 'fhen%%fefn%ge? gg’ﬁee rp e(aéﬁ g‘lﬁroggﬂ, thP?etu?ﬁlt lfng%ssa &qfe%;ﬂ] irr]ﬁge
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means of gguche ?regfc\!d IFandaRPiE Eglgf ise}ral@rﬁﬁe' HRE®LePidded $PfHE 6T B’f(§fmcnted
hence, one o he advant ageous nodés of t present 1 nvention I's

beans of Jeahf@rebess. cof fee (hereinafter referred to as caffeineless
cof fee beans.) [0010] (Caffeinel ess Coffee Beans) On t he pages
that fol I[§)Ro@tdrcacemelckOcoffseasihich RObEAdEbYRIaGET 8O tifRandleRrRs fbérecited
descried in detail as an advantageous node of the present invention

but the pnffent invention is not limted to it. [0011] Caffeineless

cof fee beans which are to be enhanced in flavor may be produced by

t he decafARVANTAGEQESHRIFRETS OF INMENEEXenovi ng caffeine fromthe
green coffee beans as purified;, alternatively, they may be harvested
froma cdP9Q8]neiceaulingoithe present @@rerleen,wnffemeféss @sﬁfeﬁéuawegrarreé tagtgrand arpma
of the ease of production, it is advantageous to use th

decaf f ei &R P&ADHDCA dRIa LANNARICEHR Waks thisi qaéfemglegfer@%lwrcy t@;&lfs dlavey akhough

green bean t hey e dngersed in ents such a
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in the aroma of roasted coffee beans that is liable to undergo time-dependent changes, as well

as masking the oxidation smell if it develops; hence, the caffeineless coffee beans (roasted



[0012] The caffeinel ess coffee beans of the present invention can be
.produced by m xi ng the above-descri bed caffeinel ess coffee beans with
ethyl isovalerate or coffee beans - 4 - containing ethyl

i soval erate. Specific exenplary nmethods include one in which ethyl

i soval erate i s spayed or otherw se added to coffee beans during the
production of caffeineless coffee beans (as in the decaffeination
step) and/or after their production, as well as one in which -
caf f ei nelbesns) obfhegeecdspmsention havy gdodtotage sthbidity, vatnthe eddedzidmamgge of
ethyl isovalerate. [0013] Ethyl Isovalerate (also designated as

but anoi ¢ supprassiugibe Redtteaing gf aregtacduring the grindingofthe rcra@tegy:pffe@ bgans before
ester, or isovaleric acid ethyl ester) is a conpound represented by
the fol | GR# OMornula (1): [0014] [Forrmula 1] [0015] (I) and it is
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by brew ng the roaSted coffee ‘beans wt ing water or

hence, r aidhit chitedaifdanBedS6TELeAS far the Ybffecekiratel diBédYromSo¥Re BEAL By
is preferably used in the formof a concentrate or purified product

or as a sydahbef suchprdeditetas ag)@ﬁérﬁirip\/\ﬁ@iphaﬁidf  BofBde Bihker Sibviat, Onha e tHeO
cof fee beans during the production of caffeineless coffee beans (as

i n the deadedtsienas inodesséfapy pasekitdnveafideis Helhed of qaffeihisiks coffect(hercmatiemt
of its addition is such that the total anmount of coffee beans w ||
cont ai n gefaeedid as eaffeineless cdffqedizanp) ef erably at | east 2 ppb, nore
preferably at |east 5 ppb, and nost preferably at |east 10 ppb, of

et hyl i sdVI0dr 4€affenclassfesiégetBesas) s. The nore ethyl isoval erate that
is added, the greater the action that is obtained for_ enhancing the
taste and ar on®oihe paggsdbatipbdow pigeess deon Rroduding eaffeinclesp solien foans b no

upper limt on.its addition; nevertheless, fromthe vi int of . )
bri ngi nggle’icne? An fiﬂéﬁlﬁ%{g‘? é&)‘%&g&?‘bﬂrﬁo O?@B‘F PESTY F‘é‘?g“%g‘\!‘{\@gc BICS S Amgegtion
t hose of .ordti nar dtcotffee whi ch has not been subjected to the

decaf f ei Aat? &’ﬁmf) 08d%s, the addition of et hyl isovalerate is

general | u I f . I
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roasted after ethyl i1sovalerate is ad themor, a natively,

caf f ei neIpaﬁﬁemﬁtteﬁﬁﬁbagme@ﬁ&yr&q&h_@@tearfﬂmsea Batkeih QOB R oFe@WE is
in such anounts that the concéntrations specified above will Dbe

at t ai ned cafftife-degr @evielv 4fanstdse @f podactife fitf io hawMtdgsossio sé fRtdedatfdination
val ue of about 17-25, preferably about 18-22, will be attained. If

t he L vammhat inavhieltlcdffeinorsticotvdly extersedt fhan giedn beyed dsaheli gre frhindsssd in

and ot her by-products fromroasting may occasionally inpair the

i nt ended selivErts sudf asetrparlic selvems, ovaicre onsupetveitiadtfluid carhgn didvixislet In thetpresent
present invention. [0017] The present inventors already confirmed by

i nvest i ganveston,tihg kiad jof cafifeia¢lasseqosice beansdonptaneivularkyuéahitsd anskambicer om

green coffee beans and roasted coffee beans, was specifically.

pr oduced RoPustaind any gther sesrigsdnanie vssndaskthe regirns ob catfee pigdestiondes.»

green or o d, cof f beans containjing eth i sQvgl erate coul d be
bt i ned Briie CBIFEL SRURED B HPBEEY G HE™ TS FENE RS BROSEsand
(herei naf\}igtglarrn Lreernro?ga.rtti%ul%ﬁy Hfmel{erg?girﬂ%g cof fee beans"”) are obtai ned by

[0012] The caffeineless coffee beans of the present invention can be produced by mixing

the above-described caffeineless coffee beans with ethyl isovalerate or coffee beans



Col urm: MACH HPANNOWAX (10 n¥0.20 mmt0.20 pn), product of CGERSTEL
.Colum tenperature: 40C (3 min) - 500 mn - 250C (10 mm Carrier
gas: He Injection port tenperature: 250C Transfer line: 250C

| oni zation source tenperature: 230C Scan paraneter: mz = 35 - 350
SIM paraneter : mz = 70, 88, 102 Ferment ed cof fee beans may be
obt ai ned by either one of the follomﬁng4WEthods: [0020] 1) Coffee
cherries as harvested are contacted by a m croorganismto fernent and
t hen huslcentainiod ¢thpleidyvabgratei Shecifit beemgisty methodrinvladdomeinheadch ethyl
Coffee cherries as harvested are dried either in the sun or by
mechani casovalezs isspdydchetbowissaddet toycoffeerbeans dugiag irerproduction wé paffeamdess
husked (polished) by either the wash or non-wash nmethod. 3) Coffee
cherri es caffehbyans §asdd the decafpiaatiomstemeand pn aftpr their pragiyctione 2 wo)l @e prelin
to mcrobial fernmentation and then, husked olished).  4) Coffee

cher ri es veuctheatipinalesy cgiiee beans pisapixgd WIW@O%@P Beang canigiying ¢yl isgyalerate.

charged i a ter tank ere they are strjpped of the cilage .
adher i ng (e hﬁ@ﬁﬁ%ﬁ@ﬁ%ﬂ: 50 Eesighaten e Bupbicng %‘H@WE'F@%%%%{%HC acid
to mcrobial, fer tation in. the nce .of added nutritive

subst ancasnphuFeBET iy Srsaiieae SFARE o 2oBPau tehiese Whde: ney
are thenfo 6\;94:1 %thqr in the sun or by nechani cal neans and husked.

[ 0021] Conh et eW Th i croorgani sm may be effected either

artifici ib(ﬁlydf bxF&gﬂhgg%i t externally or spontaneously by making use
anl sm

of a m croor attached to coffee cherries at their surfaces or
the like. In the case of artificial contact with a m croorgani sm
exenplary - f- m croorgani snms that can be used include yeasts such

as yeastéyior W ne fernmentation (e.g., strain Lalvin L2323 (Setin

Co., Ltd. ‘aﬁg‘GK78102 strain (BioSpringer), both belonging to the
species Cerevisiae in the genus Saccharonyces, and a yeast of the
speci es HaidpugDi n t he genus Saccharonyces), yeasts for beer
fermentation, and baker's yeast; lactic acid bacteria such as those

of the genditds foueddnfmits sush aspértiapplectitisyberpoandanioeo Chesthyd dypwalgrate fo be
such as ones used to_ nake sake, shouchu (Japanese distilled |iquor),
and ni so afdedyanebe i e fewm akbarsehydsayalraate cpntaiing planfegtrachps ebaineddrom the

m cr oor gani sns bel onging,to the genus Geotrichum Exanples of
mi cr oor gRHNETRONEFEIIGE gﬂwgm%al?% HUSeRE269 AU el odie ouetyesuthe
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its vari apteatile) Med?@lchifbdb&VekibcaRUANHRBLLH Sy bINGRE (HH BLAQ] S YEns with
bel onging to tHe genus Geotrichum can be obtained as isolates from

cof f ee cheilivigasater GARL1ik&UBEES tatiéritRarpbeth € 1@AMRE aThsTexeast, BayEkbetded is
either by spraying or dusting coffee cherries with the m croorgani sm

or by i mpesfeiably wsed irethe dvari bf £8oricenidats vs perif¢dprodict bhes o itlodicpasdusm

The fernmentation conditions may be chosen as appropriate for the

parti cul #0186 c Vélwangaidirgetbdlismmategate to coffee beans during the production of caffeineless
coffee beans (as in the decaffeination step) and/or after their production, the amount of its
addition is such that the total amount of coffee beans will contain generally at least 1 ppb,
preferably at least 2 ppb, more preferably at least 5 ppb, and most preferably at least 10 ppb,
of ethyl isovalerate on a weight basis. The more ethyl isovalerate that is added, the greater

the action that is obtained for enhancing the taste and aroma of coffee and, accordingly, there

is substantially no upper limit on its addition; nevertheless, from the viewpoint of bringing



[ 0023] As nentioned above, mnicroorgani sns bel onging to-the genus
.Geotrichum or Saccharomyces can be found on coffee cherries, so
instead of performng artificial mcrobial fernentation as by contact
with a mcroorganism the functions of such m croorgani snms bel ongi ng
to the genus CGeotrichum or Saccharonyces nmay sinply be controlled for
fermentation to produce fernented cof f e beans. [ 0024] The regi ons of
coffee cherry production are largely divided into two groups, one

bei ng r eghotistesnd larcisa Yecaéfvinmids Boffiee dloseh &r thotehef drdinemysinffee adich fias not
dry and there is no need to worry about rain and the other being

regi ons dwehseyedted forthadesaffcmation plocessathd additian ahethyl o gierateris gereyally
prolongs the time to dry in the sun_ In the first group of regions -
8 - i ncl wlPHgl0ParmbPr dend. mefrably aaut 58 Pl ar tesy. frase predgrably ahowed ppb or less.
pr oduced rt|f|C|aIIy by the bove descri bed nethods 1), 22 and 4

pref er abl IPF&P%HOaf) drealzeo qafeglesseatisdcaiensless Folfesgieans (arer ttr:ansagnay

L A d As d f be

B e L 50150 2R, cot
b d bed wh f. h h ted a
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perform "“Termen |on €“sense 0 | e present

| nventi oRyoh 17485 i E@Qfabgmbohpl?? 269 el il O Y e 'f:,%ﬂieta'ttgﬁ'l%dfbg oasﬂﬁg is
above- menti oned i croor iI'sns in such a way as revent

namely t QeQMKH £7, thalc dlﬁe;ffﬁ'e@ﬁ'rﬁf otﬁér - a%uﬁat trbﬂﬁ%aarngqmmcaslwtty impair
devel op. In the case of net , t0 ensure that norotting

occur, i tthé Mténdp@etfadiof e tlsbt?@eﬁ&fa‘seﬁe SdMRE fih dg?édltaﬂt 19%%&@% inﬂeﬁtﬂﬁi

sun (i.e., for mcrobial fermentation) should be protected agai nst

rotting HO01AKIThg pressi inaters mhandy coufiimed bpirviestiyatipn tHaeehof kealerate, a
cherries in a thickness not exceeding a certain level (say, 10 cm or

| ess), | apmpgneti@suadlytabsentdronhgrech egfifee femay androasted coffeedwhns, was specifically
i mredi ately after the start of drying and gradually increasing its

t hi cknes Pr¢diggd by sutyeedsingShem do e fementationpepeessyathereupom grsan or roasted coffee
decreases, or regularly turning the piles of coffee cherries (say,

once an MS@#S)confaygng ptkyhisoyds hj Reottrtaine e Brscattonbgins sybiecisd I“?/'fhc
ethyl isqval erate but also. ethyl ate §nd/or et hanol apd these

?f]dl ti onf F“%‘?}f?ﬁ’@ﬂé’ﬁ?cses% B l‘i‘ﬂ;tewﬁit Fl“ gied cg %""t"@; ﬁﬁéﬁt‘é@a@%by
br o or r ec i FEy Sy Rt ﬁreaﬁﬁlnfgt‘ﬂw%ﬁ oA pHEE™ et yilides the
not on | tfﬁ ? ldtmlflglgg%?l éFﬁEﬁH By h&r E%gan%g s DS a1')’lesr G304 ? eigecrf)%ans)

et hyl |sova era e ca ei nel ess " co ee be roas

beans) of Oﬁﬁﬁmg% &ﬁﬁ%o&aﬁ'&%tﬂ 2% Xtrgt?orﬂhalat;a?%g de eEQﬁrb t??f% followm%nmethad.

pre-blen i ng, roasting green ans e|ne ess ee as

with fer gf@@t d (MRIHRQIRAOSing BRANsRARRSL in CHFAYRELET - bl ending in
el

whi ch ca neless cof f ee beans and fernented coffee beans are m xed

after they are Gaegpédte|itahid@s) ek fiff Srlkddandi Meing goiat | foGeHial ttilled water
preferred because it has been confirned that ethyl 1sovalerate

exhi bi t s (80 gilgad afdefl favaeane disaNationg thraesudting distiliee 010OnalNg panihtd hat

it contributes to the production of caffeineless roasted coffee beans
with cons?blsam;htg fyomdliang aftFhasidingaodiune nhiaride (2 gani dietlofl edten (30 mL), the
isovalerate is particularly intense when the m xture of the green

cof f ee beeprsating fupae ieshaken for 20gpingies s Tbe disthifl ethenlagpras mqoweé end thg
of tine. Hence, roasted caffei.nel ess coffee obtained by m x

caf f ei neFEBSNHIZAGHERSHAYS ippuriatoq scharpdngBmnely a@@reaéiﬁmedhrtbﬂ e@'&earﬁéo B
A SR o T R g D AR BTl B
coffee bel%résdlétﬂyl Gtt.h r&a;}ezriobt%ﬂl% r:‘t% a Jtaltor}elommxf refufned to 8 8tansseparatmtg,v funnel; after

rinsing the separating funnel with distilled water (50 mL), the diethyl ether layer is recovered

and sodium sulfate (30 g) is added to effect dehydration; the mixture is concentrated to 1 mL



[ 0030] The val ues of ethyl acetate and ethanol contents noted above
.are those obtained by nmaking a conpositional analysis of the gas in
t he headspace of a gas chromatographic (GC) sanple tube charged with
fermented, roasted whole (yet to be ground) coffee beans. The
conditions for GC analysis are as foll ogs. [0031] (CGC analysis
conditions) Apparatus: Agilent 7694 HéadspaceSanpl er (product of
Agi | ent Technol ogi es) Agilent 6890 GC System (product of Agilent
Technol odiyeby KIng{udema-Biis INOUWEtraBéh mettod Oth2 Somaenirate is trod@&Edpnmoi n
filmthickness) Tenperature: held at 40C for 4 mn, raised at 3¢ mn
up to 2206¢--Mhdotistagting ethgbisovaleratz Tie (3 C-DES eenditiens aksSD, foRpws.
The present invention is characterized by incorporating ethyl
i soval er d0813]Int< MY epnlilienss cof fee. As nentioned earlier, the

[ avor engect 06, 96007000 B RLEtE, Loventl on,is oLiained by
B T L L S PN L
{0 be LR ARSI CTRURLE. YR ReE gD of eyl
e Ter g egki e beans usual Iy ranges from aboul 1 to dbout 10

caffei nel.eﬁj‘?gg%f)g&tegﬁ@paﬁugf skdve> present invention can specifically

be identifi the fact that a coffee extract having a taste and
aroma t hatT@hgelined: @8FC conpar abl e to those of

yet -t o- be-decaf fei nated cof fee beans can be obtained fromroasted
cof f ee bedpsizhfidi scaedcachpenngdecadfei nated to such an extent that the
caffeine content is no greater than 0.2 w % (preferably no greater

t han 0. 18 Suafparmreecrpines €B88bI1350n0 greater than 0.16 % relative to
the total amount of coffee beans. Here the caffeine content may be
measur ed *BIM pormetcanml/z: 70hES,HIPRC net hod described in the Exanple
section. - 12 - [0033] (Caffeineless Coffee (other than as beans))
An extract for deonent¢rbcaitdeftsansaines be elthined by kith¢reong o€ derfollpwingmostberds:
can be obt ai ned % roasting the above-described ethyl isovalerate

cont ai ni M80%4N s ¢ Caliee sherdeT asdaryrstedre epmtartrdly 2 macrporgarism e famenhrpd
the grind to extract.io Q her t hods that can pe, applied include
one ign W%h"éﬁec[e&’f’bﬁteg) 23 eﬁ‘b‘i’éﬁ@ﬁ? G RSt ‘E‘Edpgaffei nel ess
coffee b nd, addi ng_et hyl, i sqQval er,ate to the extract, as well

one v SR Cadtrrs hegyeslen s S QiR i b i Pe Bl Sibisal Betirnd ien
an extra ] I e ff [ ar.at e 0 i ned
and then(éh’lnt;‘zigétgIl f% gge ]}%Ig)grga[ngsg%gﬂ %?ﬁée)ntﬁrg %Bgsrq%%%&%)sﬁ e@t yﬁ‘lﬁlgrst(l})lézg‘fagl § e
in the e’%ﬁ% in?etlﬁd&?h that in the case where the extract is to be
drunk as a co ?ee everage, ethyl isovalerate is incorporated in the

bever age 34 Coffcl 8hdrieOR it estid Qe drifPR thOsuOwROihe P 2l KRBl t9 miGobRP
to 5 ppb, "nore preferably 0.2 ppb to 2 ppb, on a Wwei ght” basis.

Cal cul at geinfentatiafiabdtienhekldd (polidhed).he solids content in the coffee
extract, the proportion of ethyl isovalerate is approximately in the
range of 4% Cofiflec therfiepprharprseddarakttippédofithe pulpriga depulpél qpplehinged o a water
ppb, with the solids content of coffee being taken as unity. By

adj ust i ngankiwhgre dpyrrd strippdd eft thy inuclageaideern etottbe parchmerttiwhitehw she same
ranges, the intended flavor enhancing action on caffeinel ess coffee
bever agesimeatheharegubiariad o micois) fermensatinn i@ the presensd oheddedmitritivien t he
case where the caffeineless coffee of the present inventionis

i nst ant &BPsanees hahian hedpetabelizad by thgymiseoqigendsm ased al theinire Phesgbied; cither
as in the extract, which.is spra lgﬂ{ds d, or otherw se processed to

produce th eiSHPQHBEEeF}F@t‘_ et MPLES [0036] On the fol | owing
Pages, ¢ R0 Rl RN Bolidehor o 5B AL NG olfl SRSy KPS il Y
externally or spontaneously by making use of a microorganism attached to coffee cherries at

their surfaces or the like. In the case of artificial contact with a microorganism, exemplary



1) a vapor treatnent step for treating coffee cherries with vapor at
.90-110C for 15-30 seconds; 2) a step for cooling to 30-40C, 3) a pH
adj ustnment step for adding adipic acid or lactic acid in an anount of
0.05-0.5 W% - 13 - on the basis of the weight of the coffee
cherries, thereby adjusting the pH of t outer skins of the coffee
cherries to between 3 and 4; 4) a mcroorgani smattaching step for
attaching a mcroorganismfor fernentation either simnmultaneously with
or subsequiertorgamisniethpt-taadie us¢dimoluds tyeqsts subh anyeaststfor wirstfepmatat®a(49C
for 48-72 hours; 6) a drying step for drying the cultured coffee
cherri es stramd-alvip 12323 hoetam CogLidefandiGlg Ség’a’eﬁra‘im (BioSpringer}, hgthttebonging to
coffee pulp fromthe coffee seeds to obtain fernented coffee beans.
[0038] Tdhheresiss £esqyéséeq indhe gous Rgcdhiaromosh, aperfysastOf drerspeeicsygnus in the
provided and garried on a conyeyor capable of speed adjustnment and |
equi pped SFpEace RSP yY5asts AP drees forperalians gnd baker §yeastrastigppid bacteria

performng .the above step 1) at, a.tenperature of 100C for a perjod of
50 secondlch SBGRIdE & ,efac%frcaoféﬁCFﬁlﬁ,a”EEféwﬁrtfseanq é’%ﬂ?@ﬁ@ﬁ: esperedibrpgh as

o 2R TR D R s
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(steps 3)kAdidumt) GeortioRuh PE&SEBNEHT GRS WREA KBhhnit, And ((RBHiBLim3PC Wil
72 hours to ferment (step 5)) and fhereafter dried with a dryer (step

6)), striqueetciain ig)8AMMLAR IVitBrnatibins KRpodiONERba: FERSI BPOL(300 @AL ee
beans (green beans) (step 7)). Sanples of the fernented cof fee beans
wer e not ngiconghnizui wesadteped byuhe Bseraatidhal PasntrOmggnisddepobifiry, tht National
shape) into a gas chromat ographic (GC) sanple tube in an anount of 10
g and t hdnsgigste ioh Advended doldpacd Sexscamal Tebdolbgy (Carsrat 6 b+le Bigashifs i t
turned out, all sanples contained ethyl acetate, ethanol, and ethyl

i soval er disekutjagBgeiki,Brpsrmpivader datg eliMardhai?, 805G st ite vaddnssbeimgppartieularly
Beans (1) The coffee beans to_be treated for_ flavor )
enhancemafyanfggesus. nbgse gricprgapismgrbelngbiedy thergraye Ggprisfiws san be ob@ingd as
had their, ?af%{fgi ne ?E;antent, reduced from1l.42%to 0.04% by a water
process éoletlPnSoHse CifiTeSthe decaf fei nated green beans were ni xed

(hor | nal TR sSSP i 3T e
1 xt ] I | Z . t . t hed

w th hot cArEs bRt flerbbiadmt by M Rl A oHRfids YRR g SUEB L
lue: 19.: ' : f '

beans) ver g gl E o g O L A 3O RE B

roasted ggbiReRRANSIdAS. bl ended) were neasured for the contents of

ethyl isovalerate and caffeine. The contents of ethyl isovalerate and

caf f el ne [9623¢ nBAfEHtREcDMDIVREMIEHBQERiSHIE BENoh PR tdBleBd¥nus Geotrichum or

Saccharomyces can be found on coffee cherries, so instead of performing artificial microbial
fermentation as by contact with a microorganism, the functions of such microorganisms
belonging to the genus Geotrichum or Saccharomyces may simply be controlled for
fermentation to produce fermented coffee beans.

[0024] The regions of coffee cherry production are largely divided into two groups, one
being regions such as Yemen and Brazil where the harvest season is dry and there is no need
to worry about rain and the other being regions such as Latin America, Africa and Asia

where high humidity prolongs the time to dry in the sun. In the first group of regions



[ 0040] (Method of ethyl isoval erate nmeasurenent) Roasted coffee beans
were mlled to a nediumgrind, extracted with about 10 nmasses of
boiling water, and filtered to provide an extract. To 50 nL of the
resulting extract, 5 drops of silicone were added and the resulting
m xture was heated to 60C, after blow ng nitrogen through it, the

m xture was adsorbed on an adsorption tdbe (Tenax GR 35/60) for 20

m nutes and thereafter introduced into GC-MS under heating. The

condi t i onscliiding B8mentmad MBrhzil ésrmepteid@pffeahchncsﬁarlv& producaddirgBiciellly bethow.
[ 0041] <HS conditions *headspace e & trap nethod)> Adsorbent:
Tenax- GR aBgysdeschbedymethgds 1), awalrda )epre @@blmmaﬁ? o DmuPgen thawscomberoiip of
Sanple load: 50 ni.. Silicone addition: 5 drops of defoaned silicone

as di | ut 6e1ons ingluding fiati Amsrica, Adticagndedsiarfrananigd epsics bpanssan be produced
B S B S Sl
product %e%i | e we%c} E%'ir &/AC@FHP-I NN%% teﬁO %@ ]ﬁ%ftnn)

pr oduct R&T THArE e SET M. BIERYed WHERE

(10 m n) microorganism attached to the surfaces of the cherries. Note that to perform “fermentation”
in the sense of the term used in the present invention, it is important to control the growth
conditions for the above-mentioned microorganisms in such a way as to prevent “rotting”,
namely to ensure that no malodor as from sulfides or ammonia will develop. In the case of
method 3), to ensure that no rotting will occur, it is important that the coffee cherries to be
dried in the sun (i.e., for microbial fermentation) should be protected against rotting by taking
a suitable means such as piling up the coffee cherries in a thickness not exceeding a certain
level (say, 10 cm or less), laying them out in a thin layer (say, 5 cm or less) immediately after
the start of drying and gradually increasing its thickness (say, between 5 and 10 cm) as their
water content decreases, or regularly turning the piles of coffee cherries (say, once an hour).
[0025] The fermented coffee beans contain not only ethyl isovalerate but also ethyl acetate
and/or ethanol and these additional components combine with ethyl isovalerate to enhance
the flavor of coffee either additively or synergistically; hence, in a preferred mode of the
present invention, ethyl isovalerate is added not on its own but in the form of fermented
coffee beans containing ethyl isovalerate.

[0026] The caffeineless coffee beans (roasted beans) of the present invention méy be
obtained either by pre-blending, or roasting green beans of caffeineless coffee as mixed with
fermented coffee beans (green beans), or by after-blending in which caffeineless coffee beans
and fermented coffee beans are mixed after they are separately roasted. Pre-blending is
particularly preferred because it has been confirmed that ethyl isovalerate exhibits a greater
flavor enhancing action in pre-blending and that it contributes to the production of
caffeineless roasted coffee beans with consistent quality. The flavor enhancing action of

ethyl isovalerate is particularly intense when the mixture of the green coffee beans is roasted



Carrier gas: He Scan parameter: mz =35 - 350 - 15 - SIM
.paranmeter: mz = 70, 88, 102 (Method of caffeine neasurenent) Roasted
cof fee beans were mlled to a nediumgrind, extracted with about 10
masses of boiling water, and filtered to provide an extract. The
resulting extract was diluted 10 fol ds (9w/w) wi.t h Mobil e phase A,
passed through a nenbrane filter (Cellul’ose Acetate of ADVANTEC, O0.45
gm, and injected into HPLC for quantification. The conditions for
HPLC neasiteesterage fora spadficdperibded time. Hodxt2joastGb nafiftindess colfee baided by
measur enent > Col unm: TSK-gel ODS-80TsQA (4 6 nunli x 150 nm TOSOH
CORPORAT NGrjing mBinesspergewcoticaenns with igrmeated areonicoffae bepns and ¢iep rgasting
Mobi | e phase, B: acetonitrile/trifluoroacetic acid = 100/0.5 Flow _
rate: 1. 6hepixedpreendieansisoappayantageaus mode ofdhe present inshbPR-i Hat: the puvng
fluid A retained til 5 mn after the start of analfyﬁis;_ 7. 5% f| uid,
B from 5PFOPOrdompifermented giepn, coffes heaphingthe toal smanntiof the mized grggrpagns is

retained g]::xlie()rmlyg gbotu? 1%% \m‘#;, p%gfexsa%q)]; ellbl{)iu?}%val;t 2, 11;1%021‘6 %Pefégblr)ﬁ a%;out 6-10 wt%. By
mixing the fermented green coffee beans within these ranges, the proportion of ethyl
isovalerate that is specified for a preferred mode of the present invention (i.e., generally at
least 1 ppb, preferably at least 2 ppb, more preferably at least 5 ppb, and most preferably at
least 10 ppb, relative to the total amount of coffee beans, with the upper limit being generally
about 100 ppb or less, preferably about 50 ppb or less, more preferably about 30 ppb or less)
can be realized. The reason for the preferability of pre-blending (mixing the two kinds of
green beans before roasting) is not completely clear but most probably, it is more effective
than after-blending in protecting the aroma components of coffee that develop in the roasting
step to thereby increase the intensity of the aroma of coffee beans. Another possible reason
is that holding for a specified time after the pre-blending process may allow ethyl isovalerate
to adsorb on the porous coffee beans strongly enough to further enhance its effects
(protecting aroma components such as roast aroma and énhancing the flavor of coffee). The
term “holding for a specified time after the pre-blending process” as used hereinabove refers
to holding within a closed vessel for a period of at least 6 hours, preferably at least 12 hours,
more preferably at least 18 hours, and most preferably at least 24 hours. The closed vessel
may be a plastic container, an aluminum pouch, and an industrial tank such as a roasting
drum (fitted with a lid).
[0027] Storing green coffee beans is called aging and some brands are distributed as aged
beans. However, aging is known to make the character of coffee beans less distinct and
particularly in the case of caffeineless coffee beans, aging is not usually practiced in order to
prevent disappearance or decrease of their aroma. In the present invention, fermented green
coffee beans are mixed, and brought into contact, with caffeineless green coffee beans,

whereby ethyl isovalerate acts in such a way that it “wraps around” the aroma components of



75.0%fluid Bfrom45 to 46 min; 75.0%fluid B retained from46 to 51
mn; 0% fluid Bfromb51 to 52 mn; 0%fluid Bretained from52 to 58
mn. Injection volunme: 5.0 M Detection wavel ength: caffeine (280
nm Retention time: 19.3 mn Standard substance: caffeine
(anhydrous) (Nacal ai tesque) [0043] Oofige extract was prepared from
the respective sanples of roasted cof fee beans and subjected to a cup
test. To prepare the coffee extract, coffee beans were charged into a
- 16 - cdﬁmereeil abffedfchag hended, thetabavie meatiencdBoMingfterrthelpic-hlendieg process
BMb70N) and mlled to a mediumgrind (wth the dial on the coffee
mll set Wil notmdugy therareneaf the grees cgffes beans bubwilbathsn eentdbute to making the
(powdered coffee) was subjected to extraction with 65 g of boiling
wat er i n aerea g thgirossisdhsans ¢ysn augre distingte For these peasansothip times fenwhichl
Conmpared wi.th the caffeinel ess coffee containi no et hyl isovalerate
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(richness, body, and distinct flavor). [0045] [Table 1] Wth

decaf f ei nalidrem iNiichatfeindReaddfre Mahnsaind gave rise to an extract having an intense aroma
and a rich flavor.
[0028] Whether the pre-blending or after-blending method is performed, it is preferred to
roast the fermented coffee beans in such a manner that an L value, as measured with a
color-difference meter and used as an index for the roast level, reads about 16-30, preferably
about 18-22. If roasting gives an L value less than 16, the resulting cyclic dipeptides and
other substances might impair the efficacy of ethyl isovalerate which is the effective
component of the present invention. The L value as used herein provides an index for the
roast level. The L value may be measured by the following procedure: 50% of the roasted
coffee beans under test are ground to particles sized 0.8-1.2 mm; the amounts of particles
sized 0.5 mm and less and particles sized 2 mm and more are each adjusted to no more than
5%; chafe is removed as necessary; the ground beans are charged into a cell, tapped to
uniformity, and then subjected to measurement with a spectroscopic colorimeter, A
spectroscopic colorimeter that may be used is SE-2000 produced by NIPPON DENSHOKU
INDUSTRIES CO., LTD.
f0029] The amount of ethyl acetate and/or ethanol which combine with ethyl isovalerate to
enhance the flavor of coffee either additively or synergistically may be described as follows
relative to the total amount of caffeineless coffee beans (roasted beans): the content of ethyl

acetate is at least 3 ppm, preferably at least 5 ppm, and more preferably at least 100 ppm, on



Components in bl ended cof fee beans Sensory eval uati on of beans Cup
.test Unfernented coffee beans (% w w) Unfernented coffee beans (%
w w) Fernented coffee beans (% w w) . Ethyl
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a weight basis, and the content of ethanol is at least 10 ppm, preferably at least 30 ppm, and
more preferably at least 50 ppm, again on a weight basis.
[0030] The values of ethyl acetate and ethanol contents noted above are those obtained by
making a compositional analysis of the gas in the headspace of a gas chromatographic (GC)
sample tube charged with fermented, roasted whole (yet to be ground) coffee beans. The
conditions for GC analysis are as follows.
[0031] (GC analysis conditions)
* Apparatus: Agilent 7694 HeadspaceSampler (product of Agilent Technologies)
Agilent 6890 GC System (product of Agilent Technologies)
* Column: HP-INNOWAX (60 mm x 0.25 mm i.d. x 0.25 pm in film thickness)
* Temperature: held at 40°C for 4 min, raised at 3°C/min up to 220°C, and held at 230°C
for 30 min
* Detectors: MSD, FID
The present invention is characterized by incorporating ethyl isovalerate into
caffeineless coffee. As mentioned earlier, the flavor enhancing action of the present
invention is attained by incorporating ethyl isovalerate in such a way that its content in the
total amount of coffee beans is at least 1 ppb on a weight basis; hence, fermented coffee
beans, whether they are green or roasted, are to be incorporated in such amounts that the
proportion of ethyl isovalerate will lie within the above-noted range. The proportion of the
fermented coffee beans usually ranges from about 1 to about 10 wt% relative to the total
amount of coffee beans.
[0032] The caffeineless coffee beans of the present invention can specifically be identified
by the fact that a coffee extract having a taste and aroma that are at least comparable to those
of yet-to-be-decaffeinated coffee beans can be obtained from roasted coffee beans that have
been decaffeinated to such an extent that the caffeine content is no greater than 0.2 wt%
(preferably no greater than 0.18 wt%, more preferably no greater than 0.16 wt%) relative to
the total amount of coffee beans. Here the caffeine content may be measured by, for

example, the HPLC method described in the Example section.
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[0033] (Caffeineless Coffee (other than as beans))

An extract form of the caffeineless coffee of the present invention can be obtained
by roasting the above-described ethyl isovalerate containing caffeineless coffee beans,
grinding them, and subjecting the grind to extraction. Other methods that can be applied
include one in which an extract is obtained from the roasted caffeineless coffee beans and
adding ethyl isovalerate to the extract, as well as one in which an extract of the roasted
caffeineless coffee beans and an extract of fermented, roasted coffee beans are separately
obtained and then mixed together.
[0034] The proportion of ethyl isovalerate in the extract is such that in the case where the
extract is to be drunk as a coffee beverage, ethyl isovalerate is incorporated in the beverage to
give a content of 0.1 ppb to 10 ppb, preferably 0.15 ppb to 5 ppb, more preferably 0.2 ppb to
2 ppb, on a weight basis. Calculated for amounts relative to the solids content in the coffee
extract, the proportion of ethyl isovalerate is approximately in the range of 5 ppb to 1 ppm,
preferably in the range of 10 ppb to 600 ppb, with the solids content of coffee being taken as
unity. By adjusting the proportion of ethyl isovalerate to be within these ranges, the intended
flavor enhancing action on caffeineless coffee beverages can be attained.
[0035] It should be noted here that in the case where the caffeineless coffee of the present
invention is instant coffee, ethyl isovalerate may be added at the same proportion as in the
extract, which is spray-dried or otherwise processed to produce the intended instant coffee.
EXAMPLES
[0036] On the following pages, the present invention will be explained in greater detail by
Examples which are by no means intended to limit the present invention.
[0037] Example 1. Production of Fermented Coffee Beans

Fermented coffee beans were produced by the following steps:
1) avapor treatment step for treating coffee cherries with vapor at 90-110°C for
15-30 seconds;
2) astep for cooling to 30-40°C;

3) apH adjustment step for adding adipic acid or lactic acid in an amount of 0.05-0.5 wt%
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on the basis of the weight of the coffee cherries, thereby adjusting the pH of the outer skins
of the coffee cherries to between 3 and 4;
4) amicroorganism attaching step for attaching a microorganism for fermentation either
simultaneously with or subsequent to the pH adjustment step; |
5) aculture step at 30-40°C for 48-72 hours;
6) adrying step for drying the cultured coffee cherries; and
7) aseparating/refining step for separating the coffee pulp from the coffee seeds to obtain
fermented coffee beans. |
[0038] To be more specific, 100 kg of fresh coffee cherries were provided and carried on a
conveyor capable of speed adjustment and equipped with a tunnel-type vapor introducing
section, thereby performing the above step 1) at a temperature of 100°C for a period of 20
seconds. Subsequently, cold air was supplied to quench the coffee cherries to 40°C (step 2)).
Fifty grams of dried cells of strain Lalvin EC1118 (Saccharomyces bayanus; yeast for wine
fermentation) were dissolved in 200 g of water to prepare a yeast solution, which was added
together with 100 g of adipic acid to 100 kg of the coffee cherries so that the yeast would be
evenly attached to the coffee cherries at a concentration of 1.0 x 10°7 cells per coffee cherry
(steps 3) and 4)). The coffee cherries were left to stand at 35°C for 72 hours to ferment
(step 5)) and thereafter dried with a dryer (step 6)), stripped of the pulp with a husker to
obtain fermented coffee beans (green beans) (step 7)). Samples of the fermented coffee
beans were not ground but each was put as such (assuming their initial shape) into a gas
chromatographic (GC) sample tube in an amount of 10 g and the gas in the headspace was
analyzed for its components. As it turned out, all samples contained ethyl acetate, ethanol,
and ethyl isovalerate.
[0039] Example 2. Production of Caffeineless Coffee Beans (1)

The coffee beans to be treated for flavor enhancement were those of Brazilian
Arabica. These green coffee beans had their caffeine content reduced from 1.42% to 0.04%
by a water process of decaffeination. The decaffeinated green beans were mixed with the

fermented coffee beans (green beans) produced in Example 1 (for their mixing proportions,
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see Table 1 below) and the mixtures were then fed into a horizontal drum type roaster
(supplied with hot air) where they were roasted to a medium to a high roast (L value: 19.5).
The resulting roasted coffee beans (caffeineless coffee beans) were subjected to sensory
evaluation of aroma and the same roasted coffee beans (as blended) were measured for the
contents of ethyl isovalerate and caffeine. The contents of ethyl isovalerate and caffeine
were measured by the methods described below.
[0040] (Method of ethyl isovalerate measurement)

Roasted coffee beans were milled to a medium grind, extracted with about
10 masses of boiling water, and filtered to provide an extract. To 50 mL of the resulting
extract, 5 drops of silicone were added and the resulting mixture was heated to 60°C; after
blowing nitrogen through it, the mixture was adsorbed on an adsorption tube (Tenax
GR 35/60) for 20 minutes and thereafter introduced into GC-MS under heating. The
conditions for HS, thermal desorption, and GC-MS are indicated below.
[0041] <HS conditions *headspace (purge & trap method)>
* Adsorbent: Tenax-GR 35/60
* Purge gas flow rate: 100 mL/min
* Purge time: 20 min
* Sample load: 50 mL
* Silicone addition: 5 drops of defoamed silicone as diluted

25 folds with distilled water

<Thermal desorption conditions>
* Apparatus: Thermo Desorption System (TDS), product of GERSTEL
<GC-MS conditions>
 Apparatus: 6890N (GC) + 5973inert (MS), product of Agilent
* Column: MACH HP-INNOWAX (10 m*0.20 mm*0.20 um), product of GERSTEL
* Column temperature: 40°C (3 min) ~ 50°C/min ~ 250°C (10 min)
* Carrier gas: He

* Scan parameter: m/z = 35 ~ 350
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* SIM parameter: m/z = 70, 88, 102
(Method of caffeine measurement)
Roasted coffee beans were milled to a medium grind, extracted with about
10 masses of boiling water, and filtered to provide an extract. The resulting extract was
diluted 10 folds (w/w) with Mobile phase A, passed through a membrane filter (Cellulose
Acetate of ADVANTEC, 0.45 pm), and injected into HPLC for quantification. The
conditions for HPLC measurement are indicated below.
[0042] <Conditions for HPLC measurement>
* Column: TSK-gel ODS-80TsQA (4.6 mm¢ x 150 mm; TOSOH CORPORATION)
* Mobile phase A: water/trifluoroacetic acid = 100/0.5
* Mobile phase B: acetonitrile/trifluoroacetic acid = 100/0.5
* Flow rate: 1.0 mL/min
* Column temperature: 40°C
* Gradient conditions: 100% fluid A retained until 5 min after the start of analysis;
7.5% fluid B from 5 to 10 min;
10.5% fluid B from 10 to 20 min;
10.5% fluid B retained from 20 to 32 min
26.3% fluid B from 32 to 45 min;
75.0% fluid B from 45 to 46 min;
75.0% fluid B retained from 46 to 51 min;
0% fluid B from 51 to 52 min;
0% fluid B retained from 52 to 58 min.
* Injection volume: 5.0 MI
* Detection wavelength: caffeine (280 nm)
* Retention time: 19.3 min
« Standard substance: caffeine (anhydrous) (Nacalai tesque)
[0043] Coffec extract was prepared from the respective samples of roasted coffec beans and

subjected to a cup test. To prepare the coffee extract, coffee beans were charged into a
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commercial coffee mill (trade name: BONMAC; model number: BM570N) and milled to a
medium grind (with the dial on the coffee mill set to MEDIUM); thereafter, 5 g of the coffee
particles (powdered coffee) was subjected to ex-traction with 65 g of boiling water in the
usual manner.

[0044] The results are shown in Table 1. Compared with the caffeineless coffee containing
no ethyl isovalerate (prepared from 100% w/w of unfermented coffee beans), the samples of
blended coffee beans containing ethyl isovalerate (i.e., incorporating fermented coffee beans)
were characterized in that the taste inherent in coffee (richness and body) and its aroma
(coffee flavor) were enhanced as the content of ethyl isovalerate increased. In comparison
with the yet-to-be-decaffeinated coffee (ordinary coffee), the samples of blended coffee
beans incorporating at least 10 ppb of ethyl isovalerate relative to the entire amount of coffee
beans had more intense aroma and produced coffee extract at least comparable to the
ordinary coffee in terms of taste and aroma (richness, body, and distinct flavor).

[0045] [Table 1]

Sensory

dec a¥f\2it:1]ation Without decaffeination Compcoor}%rgsbgazlsended ec\).rfaéuation Cup test
eans
Fermented -
Unfermented Unfermented Ethyl . . Distinct
coffee beans | coffee beans gggﬁi isovalgrate %?ﬁﬁm')e A(r;%rpfeaeof E}cgg’f?ges %%‘;%égf coffee
(% wiw) (% wiw) (% wi) (ppb wiw) ¢ flavor
0 100 0 0 1.42 3.0 3,0 3.0 3.0
100 0 0 0 0.04 1.0 1.0 1.0 1.0
89 0 i 18 0.05 1.5 1.2 1.2 1.5
98 0 2 3 0.07 20 1.5 1.5 2.0
96 0 4 8 0.02 25 20 2.0 25
04 0 ] 10 0.13 35 3.0 30 35
92 0 8 13 017 4.0 3.5 35 4.0
a0 0 10 16 0.19 45 4.0 4.0 45

[Rating scores] 1 (weak); 2 (rather weak); 3 (moderate as ordinary regular coffee); 4 (rather

strong); 5 (strong)

[0046] Example 3. Production of Caffeineless Coffec Beans (2)

Green coffee beans decaffeinated as in Example 2 (i.e., unfermented coffee beans)

and green beans subjected to the fermentation process (fermented coffee beans) were mixed

in such a way that the ratio of the former to the latter was 94:6 (% w/w). The mixed green

beans were held within a closed vessel for a specified period and then fed into a horizontal




[ Rating scores] 1 (weak); 2 (rather weak); 3 (noderate as ordinary
regular coffee); 4 (rather strong); 5 (strong) [0046] Exanple 3.
Production of Caffeineless Coffee Beans (2) G een cof fee beans
decaffeinated as in Exanple 2 (i.e., unfernmented coffee beans) and
green beans subjected to the fernentati g,? process (fernented coffee
beans) were m xed in such a way that the’ratio of the former to the
latter was 94:6 (% ww. The m xed green beans were held within a

cl osed vekseltyfeanasters(sepplied edthpent adjiwhee théyewefeadastattto aandthumzoathigh roast
- 17 - drumtype roaster (supplied with hot air) where they were
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(pre-blend) mxture of roasted beans. The m xed green beans were held
at room tvesrpbeldrbireont mmsTaegLar 6 hourpolZrkpurs 48 houisor 3¢ hpursherunger hilled
under chi | I@d, conditions (5C) for a nonth or twy nonths. Unfernented
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caf f ei nel"&dgalspfeasiedn this YA ameH i B 2 highFeagt ip prpais,efiginpless coffee
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beans. { afTErNanip st Sl Bircp PG it B PP oMighin S8 b

unf er mentgd, 'Qfdcf ?ﬁp ARG | ﬂé@ﬁﬁe&a&g{igﬁ g'ag gé}@tﬁ-megl%lhthg ?}ﬂep thibgen

roasted by t nmet hod the sane as that state ove. The cofftee

extracts gﬁg@b%@@df&ﬂ)laﬂ B "
[ 0047] Tr?e results are sh())\ifm%ia%alrfgoblnqrgbz. Coﬁﬁ]{) ﬁgﬁtdvr\na?ﬁ&?ﬁ}gﬁ&t&mﬁ%beans

caf f ei nelagg SerfiRhiedRofftO BeB YR baihg BeSNERHLBY {IRenIBGNhe same as that stated
incorporating fermented coffee beans (i.e., caffeineless coffee beans
cont ai ni agowd. MPHe dotfex akrias epremoducet by aled iieztethbdad trt i Beample . f ee
extracts had an enhanced coffee flavor. [0048] - 18 - [Table 2]

| nt ensi t JO@¥7] c ht essults avecshowh iz dhbled. d3dmpartd €ith thecdaffeineioss oaffdecthe

cof fee beans, 100% w' w)
samples of blended coffee beans incorporating fermented coffee beans (i.e., caffeineless

coffee beans containing ethyl isovalerate) were characterized in that their coffee extracts had
an enhanced coffee flavor.

[0048]



1.0 Pre-blend (94:6) (holding tine, O mn) 2.3 After-blend (94:6)
(holding tine, O mm 2.1 Pre-blend (94:6) (holding tine, 6 hr) 2.4
Pre-blend (94:6) (holding tinme, 12 hr) 2.4 Pre-blend (94:6) (hol ding
time, 18 hr) 2.4 Pre-blend (94:6) (holding tinme, 24 hr) 2.5 Pre-bl end
(94:6) (holding tine, 1 no) 2.7 Pre-bhl e%i (94:6) (holding tine, 2 no)
2.7 TAeT

[Table 2]
Intensity of
coffee flavor of coffee extract

Control 10
(unfermented coffee beans, 100% w/w) '
Pre-blend (94:6) 53
(holding time, 0 min) '
After-blend (94:6) 21
(holding time, 0 min) ]
Pre-blend (94:6) 24
(holding time, 6 hr) ;
Pre-blend (94:6) 24
(holding time, 12 hr) '
Pre-blend (94:6) 24
(holding time, 18 hr) )
Pre-blend (94:6) 95
(holding time, 24 hr) )
Pre-blend (94:6) 97
(holding time, 1 mo) ]
Pre-blend (94:6) 27
(holding time, 2 mo) )




- 19 - CLAIMS 1. Caffeineless coffee containing ethyl isovalerate.
2. The caffeineless coffee as recited in claim1, wherein the
caffeineless coffee is in the formof coffee beans and the proportion
of ethyl isovalerate is at least 1 ppb relative to the total anount
of the coffee beans. 3. The caffeineless coffee as recited in claim
1 or 2, wherein the ethyl isovalerate hd2-been added in the form of
fermented cof fee beans.

CLAIMS
1. Caffeineless coffee containing ethyl isovalerate.
2. The caffeineless coffee as recited in claim 1, wherein the caffeineless coffee is in the

form of coffee beans and the proportion of ethyl isovalerate is at least 1 ppb relative to the
total amount of the coffee beans.
3. The caffeineless coffee as recited in claim 1 or 2, wherein the ethyl isovalerate has

been added in the form of fermented coffee beans.



