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i ndeX& of tH@‘hlsfs'E“'aaH‘d °ﬂ\§ﬂ“b9‘ T°¥§f‘§PP’b‘ﬂ°"@F9 H‘E‘c odia
cont ent g agcmﬂf ,Ef?sﬁre Bﬁo ng)
for rnéJ' aw:esw Ol ﬁnﬁl . tyg Us em ed_a l%d I as me
vo ufe) = LIy @h : IR
content ks 166 G}E b%% 00'P§(

t he cubé,gpsgglatbwgn o Ad g, is{hrein éato&ro%bﬂl ed
beans sgg) ed under a reduced pressure of about 1300 Pa (I OmHg) after an
el apsed t lmagaefouaféudauaaswdy siibRfrginG N9 fii Bids Uilef Waitdn lisitig ByRilged bf 10miGo 30fNdepending
neasur esrnd voline.t he total gas volune 36 was carried out after 30 days
beca%r-s’e of the gas volune increase was found to | evel off after 20 to 25
days. A2.Sensory andysis.above formul a, the di scharged carbon di oxi de gas vol une

is defined as the cubic vol urre of a f| I m bag, which contained 10g of sanple

gr ourldd be§ﬁ%5°'§ é%ﬂ'yé'l‘”%ﬁf’ﬂ@f“"‘ﬁ’ nie 'erdeamrf%woe@a" '"9

af ter ef° 'F‘ ’lef'Fquﬁ %@ﬁ@?’ﬁ'@’dsl‘,’
dl OXI de mﬁ fi T10r ence% n I'GSETV ror%
vol une wasu rp §

f e%es
o] 1
Sensor ymé'%%yilh oh 8%

reﬁé%ﬁmﬂ%%r se car on oxr € gas
cont ent ha been neasured accordl ng o the above method. Sixteen panelists
graded the coffee made fromtheysamphirg+d)-17e sane manner as in Experinent

gas content

- 55 In the above formula, y represents the score of each sample while x represents the carbon dioxide gas content.
The scattering of the line is 0.972 indicating a close correlation between the scores and the carbon dioxide gas
content.
The results contirm that the carbon dioxide gas content can be an index of aroma deterioration. However, the volume
of generated carbon dioxide gas is also closely related to the degree of roasting; the more the beans are roasted, the



1- Thén, the total marks (points) of each sanple were averaged as the score
of the sanple. The test result showsEPDR&B8405IBtrof fee extracted from

Enbodi ment 2 is superior to Reference 3 in preserving aronma. Furthernore,

t he cor r elgervelumaye coreansiodfr0as isgpretiednthereiore. beisamerhears with thesaga segrenf epeting were
det er ni netfed Bihepreeentiasle sanpl es on which the sensory anal ysis was

conduct ed The scores were plotted against the carbon dioxide gas content

in a grapPeementde drawn through the plotted dots is expressed in the
fornul &: n (x+ 1)- 1.70 55 In the above fornula, y represents
the score sanple while x represents the carbon dioxide gas content.
The scatter n

t he scor eﬁﬁ%ﬁ? d?t%l }\éu %;%i?n&we%vgg% tt%eé'g %@ﬁbe
car bon ¢l i é?\@ém&& Z%dsm b B o

the volu &3 it bR téﬁﬁér&% b@ﬂ’t' °Cg.4¢°erd Blastito?d ift 1.6 3136 ﬁ%e&&elg
degr ee of rokshint §HBkind WiikFa oMo Gririib &dwﬁxmeetmtmﬂdnms@o TOHa thedrdddharke

Bl | ar ger of\ BONMAE Coffee CatfirigMactineBiM-650 taBainistmiieBuriAg Bélgrindi Jiwp&aﬁhene grifder Wi iRin-
beans wi tiainédet1®@ane degree of roasting were used in the present test.

Experiment 3 5 (Enbodi nent 3) Three kil ograns of Col onbi an supreno beans
wer e roastReldrenge4h r oast er manufactured by FUJIKOKI CO., LTD. The roasting
continued until the L-value (lightness), representing the degree of roast

of the beandhregglagrameofCajombign fanemeeamewere;rewﬂmrwwwm UIEHAEQ TR Te|
by Ni ppon ?%"H@\EEP"@E}""‘“I: .9(',‘ 'W“iméméeim?ﬁﬂ mqmmwred?ﬁ@mewbr
obt gt nél ?ﬁa’p:’ e%q“g ' i e u , Fogoled F?"r‘? samples‘a
bl ast - f gs i

D s Loam ot bl W ﬁgg oA S
the trade n bRl Béd” ErQloP FREATP

Duri ng »f hﬁm%ﬁdﬁﬂk%ﬂdepi)%ﬁ@e& ﬂ@ssurE @E(N%Hm storkgll R&Hdtaft en*%re units thi{

( Ref er encRaigklinelitetRidk tehp@itaa Bt 399c, £€

roaster

QAPSBN

NEVeiENRCTG Fresbulebertt Wd<Coliductédh the kahtd mah
L-val ue (lightness)
23 with the col or-

e 1B nRBSARY tNeda

roast of the

fooh QBRb G4k comert

a§ i0 aﬁku.rmt 2 Ol rbsItEFe B ih Tebla@.
representing the degree of

20 di fference neter

beans neasured

actured by Ni ppon Denshoku Co.,

Ltd. umder the trade n;pmnﬁsnmm@q)tmwomnpbw IREFEBRENCEX | Np obt ai ned
roasted beans, w th th¢rr—tenpera ~aho, 2OOCT ~a| r-cooled to
270C*tn 5 ninutes and AR 95:_, i 233{&%51‘6:7 ed by LUCKY
COFFEE MACHI NE CO., LTD. und¥kr th 14r ad@znen@ of BOIMMC [C8Rfpe Cutting

Mac hi ne BM 650. Duri nglthe ggindi ng operigtijoss | he drinderswps nai nt ai ned
at 18C¥ The sanpl es of | Enbogj ment B%nd1 eflegence 4 e qgv ded, seal ed up
in a plural of conposite (PET/PE/ NIPH 25 (fi contlai het S°uhder a reduced
pressure of about 1300|Pa (1®wmHg), 4nd 1§teréﬁj "n‘cqns‘i aht!3t pnper at ure
units that nmintained {he ipggide emperabureuat 36C{ 26C 1anf 50C,

respectg vely, for measiyiring Epgn di o#idae gaﬁ dor§e1t1 ojer time. The
measur enent was conducfed i $a ranngr as Bxper f2nf 2. The
resubts are shown in Table 8 Tablfe'3 Bo4 | 10 0 2 7 ELAPSED DAYS
EMBODI MENT 3 (m ) REFERENCEs4gl 370C @25[C 259 S7C 0230G b6 Y 14

22 30 12 16 |22 Sy 0 0 o Bs 9 16
26 % 7 11 18 ]2 69 113 | % 4 8| 16 16

4 11 18 1 650 1320 0 41 0 |90 |3 0 4
11 40 55 24 o 0 6:) : o4 o 134 0 3

10 30 ‘0 4 1 0 2 2 0 2 6
0 0 4 46 B o | o®l g 8% 0 ho % 5

0 g 3 64 0 0 1 o o | o

Table 3 shows that Embodiment 3 is superior to Reference 4 in retaining carbon dioxide gas content at all of the
55 storage temperatures, indicating that its carbon dioxide gas content takes a longer time period to decrease to zero.
Therefore, the method according to the present invention preserves aroma better than the conventional method.



50 ’ 0 0 4 0 0 2 55 0 0 3
0 0 1 60 0 OEP0534G51B1 O 0 0 50
64 0 0 1 0 0 0 Table 3 shows that
Ermbodi Peeimen4i s superior to Reference 4 in retaining carbon di oxi de gas

content at all of the 55 storage tenperatures, indicating that its carbon
di oxi de %ewvﬂf@ﬁt"f Fmgvéalmmbemsm@reg@ﬁstewﬂt rogrias @ teébtélﬂ%om CO.,
Ther ef o‘F Th? F?és"‘ﬂ%f"ﬂ%"ddﬁ‘ﬁ' fightness) %’@WR*“?W@M’F@N%"EE@F ied i

o e %ﬁ*‘*{*“fiﬁwm LA anay
manuf ac¥ % Jegheieg %EQW'E% 0ashid1g continued until the L-val ue
sk QMo iep

r'8 Bf t&"fnn@ﬁi red 23 5
under  t pgeridedidde MAERF BON tBﬁ/léSSCbuhRﬁﬁé ﬂd.kbe@e.amnvm & Blinidi e

t enper ahaiidned bt 18420 EhchPEHboMIMER 4 dta\neféféﬂcelsma@dﬁ.m| g&s\m

cool ed (PET/PE/AIPETirh tontainérs, amuwaashoas&tadamtah&d.mbﬁanmntéﬂwmém@e@ahﬁhatsrc

( Ref er eiwoweadiringthestitratatsie skt o dacheample. M nut es to 270C. The second batch
(Embedi nent 4) was blast-frozen in 1.8 minutes to -21QC i mredi ately after
r oast i nyMedsgrement offilidbldrgidiyh of beans was ground by the coffee grinder
manuf act ured by LUCKY COFFEE MACHI NE CO., LTD. under the trade nane of
BONVAC Ooﬁeéﬁa@ﬁ ﬂcldePf Frakodimes: 43 wncﬁmsmur?é oygF HimRhw g iRipratattethedk  t he

gri nder S rral n n t 184C. Each_of Enbodi nent. 4 and Reference 5 was
di vited | AR rﬁﬂ ﬁ&ﬂ °’f“r?'°%{“&'rﬁf"éﬂ HP EBpRSeRlEr omaRgie SRS 9round,
cont\al ner ,sﬁ”hescogerq % %raumée ure units that maintained the
i nside te Jrifi & o with etltratable acidity of each
sanmpl e. 13 ihnoflh [ ,geuwatg',he titratable acidity of

_ |ﬁ&ﬁ thTa

Enbodi nent) o4 n..!-, gn{mﬁw Q,\der time by the follow ng

et hod: 29) determinby th ivtdbR Gcidif) B 118 cote eslived at b teflertifare 81 1088 usitb P8k NESITby d Yokl
100m  capaifidrdnie AoRistd titr@OraRifithufed by Kye DYishiTo., DIt ufdeP#hB fladé AAreVEARBDADWith dpH of
stirring vbeastiasfdne printcThetitratibly hdiditpis h@éinaRereprasbriedl bythe Bongungption (inip 6f,10/8)NaOH.
filtering out the ground coffee with a No.5A filter paper; d) imrediately
cool pnge. Sergory analysimt e (t he coffee extract) to 100C by iced water; 25 e)
pouri'ng 100m of the coffee extract in a neasuring flask; and f)

det ¥ n| ﬁ qrtﬁehqwmmaeﬂ@bw&rmawumnheﬂr@ve@rqa@ed wipiaroRgter manufacturdd by YA o

of 10C % gt m@!aeﬂahmw)frﬁgvsemmmoma&rvsew AT ot
nman uf a ed by "%
i G

represg i in hEES )

On

o Meg%%%%ﬁ; s
g

%magmaa BRI NG ol @ﬁA th a
18 Sotfed 8 Hed tat of €
L- vahpeg&grém%wwﬁ@m esentin he degree of roast. of the beans
measur ed Zdiediektactbdontrbkertn€l & did BrisoRimeR 4 Rithd SaMsImamirds Rélerbnte Niv\&@@adeae&shﬁg u
Co. , =kt thefifiehirg niahe: t r ade nane of ND1001 DP. 35 The obtained roasted
beans, with their tenperature at about 20000, were air-cooled for -4 m nutes
and grot®ad wstdifiérent Bormtbe caffedof Refergrce Ader nanuf act ured by LUCKY COFFEE MACHI NE
CO., /. TH: uenlightly different from the coifemef ReferemeVAC Cof f ee Cutti ng Machi ne BMA-50 to
obt ai n Ref e fifientiron thepoffeact Refprencadde from 8g of the sanple per 1 00m of
boi | i nglwat E@tﬁgﬂﬂgﬁwg%ﬂ"ﬁﬁlger sol d by KALITA CO., LTD. Sensory
anal yS|§ wa ETeR |ng 16 panel.ists corrpare the coffee
of Reference Awith that of 40 Reference 5 and Enbodi ment 4. Coffee,
extracted from Reference 5 and Enbodi nent 4 in the same manner as Reference
A, was graded according to the follow ng marks: +2: not different from
the coffee of Reference A 45 . +1: slightly different fromthe coffee of
Ref erence A
55
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(0h “different fromthe coffee of Reference A -1: greatly different from
the coffee of Reference A -2: ext r EPoig4 08 Brent fromthe coffee of

Ref erence A 50 558 EP 0 534 051 Bl The total of the panelists' narks
wer e aver agedhe tstal of fhe panelistscmasits waesfaueraged for e senrg otReferabendoand Empbodiment 4 Ehowesults ob f

t he measuPemeaswrementianddestargshavin®Rle4i n Table 4. Table 4 5

REFERENCE 5 T EMBODI MENT 4 ELAPSED DAYS

Tl TRATABLE ADE__ELARSED DAYS ¥ RATABLE ELAVOR GRADE ACLDLTY
ACIDI TY 0 RERERENCE 5 1. 94 ___ ENIBODIMENT 4 3.92
2.00 10 ELAPSED DAYSJ TITRATABLE |3FLAYOR GRADE | ELAPSEN BAYS | TITRATABLE | FLAVOR GRADE
3.54 1.43 % acDimy 3.24 0.94| AcoiTY 2

3. 37 T 19 Z. 069 &)

3.08 581 |5 % P 2.%3 3% _olos 2%

4 2.84 848 0|25 6118 2 76 354 _1. 25 143

6 2 64 824 -(.94 ®94 2.72 237 411. 441.19

8 68 -1 31 2.68 -1.6

10 232. 63 297 -11. 44 2 132 3.08 2173 81
-1.75 15 4 12 2B 2. 6706 4.63 Jl4a 284 8294
-1.75 6 14 2.76 2. 825 6l. 63 %6 2.64 0.986
-1.75 16 2.7 1. 63 P5 The tifratagl
acidity dyasti csal ly | owe%'-g"d dyring 1?‘ﬁe eafly dasls, | bvel’ed of ' | at g'rs? and
started t¢ ris¥® agai T#€ hi dh scds of [the ¥ensory arff®ysig coi Aéftded
wi th~t fe peri osk when|t heatsd t r 4t abl e.7aci di [y wae drasficadézry | gwerings On
t he Yot her | hand 4 SCOr ¢s bggane leven Jgwer When {he tijratphle 3cidi

| evebed of f. 36 ecaluse tHe period of|time requifed for the titratabl
acidity tp |ev¥® offJcoi#88 ded wel 1RRith the sielf I|fe ai ped bd$8d on

t he segsory anal ysi s,

shel f

t he above period Is designated as the provisional

life of freshly ground coffee.

Table +' %

5 shows the provisional

shel f | ves Thedirathifd RidRyrtidalyddniret ditingl the Bl deys, dRbIGS ol Andddtarfdd fo?igs &BIRI ON

cal cul at i onThdhighesbredoitie sénsbrahalsit MGG wittithd deriddwhen thd tikitabiRekigityvas®astically ibwefing.
r emai ni ngOr theathed hand,3bores became even lower when the titratable acidity leveled off. Table 5
PROVI SEONAL B&idiEefhel refidd of ibvie\f&)uiréHio ERARIEEDIGacidity to level off coincided well With(Re sEMBRDIoMRRT
4 .,  basedonthesensorggnalysls, thpeboyd periadissietignatadasdhepiovisiens! sheitkio ot frsshiytground roffee. Table
f ol I'BWi ngB Srwethe previsiogal sholf ies lay Referaace Frasp Embadisient 4 detgesined by 5 egropsig calciationo s e
correl at i on EFeqdifRent# haga lopger shplhiifeian RefefepceSythpssengining;fresher. 45 The above

experinents prove that the coffee beansqgf s he invention, which were

rapidl ¥ frozen to about -20C-shortly after rnas.t-x-gﬁr-a-z-e—superior to the
RROVIBIPNALSHEHOHFRPAYY ¢, deteri orati on

coffee beans air-cool ed dfter roasti
of flavor, and shelf |if¢d.REEBRENCESENE 5 50 ( Emdmpadi nent 5) |Three kil ograns
ster manuffactured by

of Col onbi an supreno bearn sfed inar
FW KOKl, CO., LTD. The roaman tinued until the L-value (lightness),
representing the degree of roast of the beans, neasured 25 with 55 the
col oxdi fference meter nanufactured by Nippon Denshoku Co., Ltd. under the
trade nane Ofe tiddaddxbidE)vas Taasured of the following embodiments to determine their shelf lives in view of the close
correlation between shelf live and titratable acidity.

The above experiments prove that the coffee beans of the invention, which were rapidly frozen to about -20°C shortly
after roasting, are superior to the cofiee beans air-cooled after roasting in retention of aroma, deterioration of flavor, and
shelf life. _

4%

Experiment §
(Embodiment 5)

50

Three kilograms of Colombian supremo beans were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The
roasting was continued until the L-value (lighiness), representing the degree of roast of the beans, measured 25 with
the color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP. The
obtained roasted beans, with their temperature at about 190°C , were blast-frozen in 2.5 minutes to -35°C immediately
after roasting and ground with a coffee grinder manufactured by LUCKY COFFEE MACHINE CO., LTD. under the trade
name of BONMAC Coffee Cutting Machine BM-650 to obtain samples. During the grinding operation, the grinder was
maintained at about 18°C .
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obt ai ned foasted beans, with their tenperature at about 190C0, were
blast-frozen in 2.5 mnutes to -35EPDS84@1BEtly after roasting and ground
with a coffee grinder manufactured by LUCKY COFFEE MACHI NE CO., LTD. under
t he tralfe®®ead) of BONVAC Cof fee Cutting Machine BM 650 to obt ain sanpl es.
During the grinding operation, the grinder was maintained at about 180C . 9
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sanpl es r-Xiala
VT € 1Al fim SoMi Q 9s &&in cbhsfant' 8 e A Ghal liBidetempdrdtGE at @7 s for
manuf acibesig hhﬁéﬁ&é’a&a’ﬁf b&lﬁetﬁahelf thedsTih mwadﬁ afndfas in E3ELPImaR BErmfesuits

BONVAC &@éHominGatide. ng Machi ne BM 650. During the grinding operation, the
grinder was naintained at about 180C . The sanpl es of Enbodi nent 5 and
Reference 6 were divided, sealed up i AeHe&l ural of conposite  ( PET/ PE/ Al PE)
10 fid m{cont ai ners, Paovlsm[ aﬁmmnmmtsmrtas rﬂmemtome sumFtuFEt(MB) AT 37°C
rTB.I nt a.l I N Igl UET LCII[JCI d.L d.[ Ol\/ d.I1U LJU\/ I Ul IIBO€ 1y L IIC
titratalp aC|'(§1tL over tine to calculate thg shelf lives In the sane
manner §EFEI$EE§§§H ment 3. The F¥ults are shown in Tabl % Table 6 15
PROVI SI ONAL SHELF LI FE (DAYS) AT 25C PROVI SIONAL SHELF LI FE (DAYS) AT 370C
EI\/B(éfﬂ MENT 5 11. 00 6. 48
REFERENCE . . 4.53
20 Brpodi SRS ceattad plonger e, s repuiing fomytr s orgrpredcttine, ooy {0
| onger pgbdnRftef time. Experinment 6 25 (Enbodinent 6) Three kil ogranms of
Col ogbi an supreno beans were roasted in a roaster manufactured by FW KOKI
CO., LT@mbddmentepasti ng continued until the L-value (lightness),
representing the degree of roast of the beans, neasured 23 with the 30
col or - di f fTereektiogranmset Galombian supeot usaasiwéwroaditqdpmo&rmukmrﬁhy FUJIKOKI CQndBsThe he
trade neasSngdontiNBLOOH tHefR-value(lightress). nepcesénting thesdageée biyeastof thaibedns,integéured 23 with the
t enpét aedler-giffesanceyneiermamudagiored wehiippoh Penshokp SeoAidaurider e trede riameef 51603 DP. Thebtained

dj afoaste baans. afth freiiarrersiuprst ahoR 6l wateiriast frpzea ip 2:Pinutes Yo 42t jmmpdiately after roast-
Co i 8% suprenp beans were roasted in a roaster manufactured by FUJI KOKI

(GO LT@,P_PHQE r_,gastl ng continued until the L-value (lightness),
repr degree of roast of the beans measured 23 with the

I di ft
f?aﬁé oL g:%ﬁ" g Mggﬁ%%u o %&h Et{gﬁ&mi&ﬂ%ﬁ e
at abougo, M&ér Dbﬁ%h rﬂ&bﬁd@rﬁhettﬁde %%ﬂfm ter

roast -  fbastedibBihs, with firt &H?&b‘éut 00°C, WeR laktifro£28 Ind/Bmirid S%Wh@dht&ﬂ%ﬁ&t
beanso wage roasted in a roaster manufactured by FUJI KO(I CO., LTD. The 45

roasting continued until the L-value (lightness), representing the degree
of r®es(Retefencette beans, neasured 23 with the col or-difference neter

manuf act ured by N ppon Denshoku Co., Ltd. under the trade name of NDL1001 DP
to obtain TQ’&WPWWWMW%‘S&'@WM mauipisedby FAHQIA GO TE. The
about® 2098rting spaiinged ynii -‘*l?dd’F'E%i("ﬂfl?“’?? (R %@“ﬂﬂ‘ﬁ%@ﬁéﬂ éﬂeé’ﬁ‘ﬁ‘é %‘% 2P mitiptbe

ki | ogr afRiorgifierense male manuia Rensholey Go., Lid, %g P S8R0 edl
by FWw | RaFRjes. Zg ovaynedyoasied aY‘é”E' IR tePRARS S 8P A0 "“’P’ﬁé e °("H'B'H'E'?Fess)

represe ng.tahe degree of roast of the beans, neasured 23 with the

col or;d erencte nmeter manufactured by N ppon Denshoku Co., Ltd. under the

trade nangnQ b cddmbiaR suphiivid bbhns were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The
roasting continued until the L-value (lightness), representing the degree of roast of the beans, measured 28 with the
color-difference meter manufactured by Nippon Densholu Co., Lid. under the trade name of ND1001 DP to obtain
samples. The oblained roasted beans, with their temperature at about 200°C, were air-cooled to 27°C in 4 minutes and

&5 then blast-frozen to -20°C in 1.4 minutes.

10



sanpl es.

The obt ai ned roasted beans,

with their tenperature at about 200C,

were air-cooled to 270C in 4 minut esERG$3485tBEtNn bl ast-frozen to -20C in

1.4 m nutes.
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EP 0 534 051 Bl (Reference 9) Three kil ogranms of
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(Reference 10) 10 Three kil ograns of Col onbi an
supr eno bﬁ;’g@ﬁn&qh)e roasted in a roaster manufactured by FWKOKI CO., LTD.
representing the
degree of r AR kiBgrans URCIRMDRAR supfgd Bakne WereBastddiin  rbdaRr mMdnltRdturéli by FEUIRING CONETDEThe
manuf act ufoasindsonidu@mtl tHIAaIe Hightriess), reprdsehting ¢l @agreb birodst 66 bammemeasurdd23 AWaH thP
t 0 obt ai nedkedifidr@se métemanbirciiredty Nippers Denshiokae Go1SLtd. whdehthé histde marhe ofNEr1ea1LDFeto abtain
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38 29 38 288 % 3p & 33 RVERAGE ¥
37.4 37.6 38.2| s8 3% 0 29 31.16 82 B2.38 35
Table 7 ShCWWITﬂHL M Tod AVE | ar g totg—g votu i tran
Ref er e o 10 urther rrnrn tihe n2r ound ‘m\:—xng of Frhndf:?lrresﬁm S }Eﬁ Z
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REFERENCE 8 1.72 1.12 0.64 1.00 -0.32 1.72
REFERENCE 9 1.64 1.04 0.64 0.88 -0.40 -1.68
REFERENCE 10 | 1.56 1.04 0.60 0.94 -0.32 1.76
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(IigMes 5) , rlepresern ENSSt e degree of roast of {the beans,| neasured 2§
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MENT 7
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MENT 7
35 Evaluation
- : no significant difference
* : significance level of 95%
*+ . significance level of 99%
40

Tables 8 and 9 indicate that Embodiments 6 and 7 retain aroma better than References 7 and 10 at all of the storage
temperatures, confirming that the larger total gas volume means a higher aroma retentivity if taleen with the resuits shown
in Tables 7. For the test, coffee was made from 8g of the beans of Embodiments 6 and 7, and References 7 to 10 per

100ml of boiling water in the drip method using a paper filter holder sold by KALITA CO., LTD. The coffee beans were

ground within 30 minutes béfore the testing by BONMAGC Coffee Cutting Machine BM-850 {product of LUCKY COFFEE
MACHINE CO., LTD.).

Experiment 7
(Embodiment 8)

55

Three kilograms of Colombian supremo beans were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The
roasting continued until the L-value (lightness), representing the degree of roast of the beans, measured 24 with the

color-difference meter manutactured by Nippon Denshoku Co., Lid. under the trade name of ND1001 DP. The obtained

roasted beans, with their temperature at about 200°C , were blast-frozen in 2.0 minutes to -22°C immediately after
roasting.

12
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representing the degree of roast of the beans, neasured 24 with the 20
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5. 3 mi nut es Thike kiidGHarhs df ColembiaA bipremodbdne werk fostalith a roaRBinaridgcturéd iy FEIIRDII €01 4D, The
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EVMBODI MENT 8 1.96 1.48 1. %%,310 1.36 0. 08 -1.52
EVMBODI VENT 9 1. Q92 1 44 140 N _NA .56
REFERENCE 11 1.60 1. 00 STORERATHIC h. 92 STOREQATR5°C -1.72 65
REFERENCE 12 1.72 o oXYS | 30 DAYS %&o DAYS |L10)0AYS | 30 DAYS 340 DAYS .. 68
REFERENCE 13 470 Vpecha - —a8 ——54 —1.64
N 1, 1. 1. \ ) -1.52
REFERENCE 14  |EVBQDIMENTS | (18% ]g’ 08 [rdse | Ogesd ey ¢
_ EMBODIMENT 9 1.92 1.44 1.04 1.40 0.04 -1.56
REFERENCE 11 1.60 1.00 0.64 0.92 -0.32 -1.72
& REFERENCE 12 1.72 1.00 0.68 1.00 -0.24 -1.68
REFERENCE 13 1.72 0.96 0.64 0.96 -0.24 -1.64
REFERENCE 14 1.64 0.96 0.60. ' 0.92 -0.28 -1.76
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Evaluation
- : no significant difference

* : significance level of 95%
** : significance level of 99%

Tables 10 and 11 indicate that Embodiments 8 and 9 are superior to References 11 to 14 in remaining fresh.

ri

i)

The purpose of Experiment 8 was to determine how roasted coffee beans exhibited different characteristics when
cooled to various temperatures over the same time period.
Five batches of Colombian supremo beans, each weighing 3 kg, were roasted in a roaster manufactured by
FUJIKOKI CO., LTD. The roasting continued until the L-value (lightness), representing the degree of roast of the beans,
measured 23 with the color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the frade name of

minutes to the following temperatures:
-26°C (Embodiment 10);
-19°C (Embodiment 11);
-158°C (Reference 15);
-10°C (Reference 16); and
-4°C (Reference 17).

After being ground in the grinder manufactured by LUCKY COFFEE MACHINE CO., LTD. under the trade name of

MB650, the roasted beans of Embodiments 10 and 11, and References 15 to 17 were divided, sealed in a plural of

composite (PET/PE/AVPE) film containers under a reduced pressure of about 1300 Pa (10mmHg), and stored in a

14

ND1001 DP. The obtained roasted beans, with their temperature at about 200°C, were immediately blast-trozen in 2.5



MB650, the roasted beans of Enbodi nents 10 and 11, and References 15 to 17
were divided, sealed in a plural of EBOHE3405tB{PET/ PE/ A/PE) filmcontainers
under a reduced pressure of about 1300 Pa (10 and stored in a 14
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t enperat ur e S Esbatingenté 8 and dhard Reeiansls 808 iasd @, whinh réached e20°CReérdlifferard trse fRriatis (Enb6d-
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within 3.5 minutes is essentlal to obtain excellent coffee beans having a superior shelf life, flavor retentivity, low flavor
deterioration over time, and other characteristics.

55 it was also determined upon varying the grinding temperature that the coffee beans of the invention, which are
frozen to at least -17°C within 3.5 minutes after roasting, should be ground at a temperature of 20°C or lower for a good
result.

Moreover, the processing method according to the invention was compared with the expensive liquid nitrogen
method, in which beans are ground after being frozen with liquid nitrogen, only to show a negligible difference in flavor.
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