DESCRI PTI ON  POADERY DRI NKS AND PROCESS FOR PRODUCI NG
THE SAME Field to which the Invention Bel ongs
. The present invention relates to desiccation and
powderi zation of drinks such as coffee and m |k, and
the resulting powdered drinks. Mre speC|f|caIIy, t he
invention is characterized by drying drinks which
have been subjected to.electrolysis treatnent and/or
“electric current passage treatnent. The powdered
drink obtained by the invention such as instant
cof fee and- pomderedﬁﬁﬁﬂﬁﬂﬂgﬁﬂievented from _
deteriorating in flavor and quality, and when this is
restored with water or hot water, it is restored to
one mhich IS by no neans inferior to the drink before -
PO E‘XRJYn% §t Hﬁgt prBEEGE ADR PRODUCING SOER abaemncer n
out. s and drinks has recently i ncreased, and
consuners are nore likely to require food and drink
. materials which are safe and good in quality. One of
riold $8VEHAL hn%hgoqiéé}{tm@sgém sand suppl yi ng foods |
: o not have long.life over a |long

i od_of dgs deshaeaki opoantksiccation and-
| g ePF?%? Rg%%§hl e, as is seen with instant
cof f ge, esi ccat a QQMQgﬁg&g&;Oﬁlmk f a@dls the
POWderéﬁ&t&PPn - h Q%n%%eﬁhgﬁéoggerforned for' conveni ence

of being restore atené Ustvdhtion
resultisgr PRY gﬁé?@r 5?“‘8t ma er gébgggééﬁgypurpose‘%f "

: preventing deterioration. beca r1E0kT 88bected
s Chadé?éﬁﬁéﬁ&%e?YlﬁiﬁPdVb q$nga§$%§2?€g?|%% Jeete

Al so, with regard to t echn S '
to elalrimiys isortEKANPEEE a‘??t’ ‘Sg??g}élﬁgs%g‘f% ‘{%

: terns of ease of preparatlon and Cl t
treatnkbﬂeveTheaxdﬁ@@H@éﬁ@ﬁﬁ% kahtabired gwégéldggvgﬁtﬁgghékgp
: is difference of flavor between, jnstant coff
_as inkeghtarcetféec. amhupowderre Vb ar &5 oRE° B’F%%ﬁ% nkFﬁg
~ regul ar coffee often avoid drinking instant .coffe
deterlN&dtﬂ(h@eaﬁaflﬁvonﬂmﬁﬂl{ﬁiﬂf@é emd WaeRdhd PnT ‘?ﬁ‘e“’md
past several years is attributed to the ab]ég1 by Do
with wg@@&lbgthde~@mtéeuemtelberﬁébﬁr?ﬁs?%ﬁﬁu%dﬁ* daPyY
: regul ar coffee (|nstant coffee is inferior in arong,
neans inGeHidr &@f figrt diavkrbefidref teyiagt Eyeatment. |
' contrast to |nstant cof fee, coffee extract and coffee
' essense which are liquid are currently-distributed in
a frozen state. Thus, it is.necessary to control heat

or hock, changes in color, and tenperature during the
E]—:;"*——%"sq;trlbution Instant coffee i's produced by two-

netho S, . Shra dr apdoliseegfa dayings Qnes predeotdy
%ﬁ%ﬁggz%%ﬂ%%tte? in quality and also

' ooy | ubi | r ,
' :anre@s)l;ﬁ?,l @Sglng:o?)silgﬁ% alx%é/ ’m&f’g llkélsy Hd E:bdih(ire food and

drink materials which are safe and good in quality. One of

several methods for preserving and supplying foods ,ar_ld drinks

v which do not have long life over a long period of time inclgdes

deéicca‘tion and powde_rization. Meanwhile, as 15 seen’ with

. instant coffee, the desiccation and powderization of foods and

drinks have been also performed for convenience of beingd



' 'Lstate.

Al so, in the case that powdered m Ik which is one
exanpl e of products produced by drying drinks - -
conprising a mlk conposition, e.g., mlk, there has
been the problemthat-no mtter how the pomder IS
produced, the drink restored fromthe powder has
gquality nmuch different fromthat of aw mlk owng to
heat when spray drying. Thus, people in this industry
have 1ong desired powdered milk close.to raw (raw
L mlk) in quality. Besi des, far the r

' restoted LeWekbNg €OB4inkhesthsteofupt éﬁ’arpé’tul e W%%#t g,g%?;r ont

overseas ( COceania, Europe, etc , . b n o whi Cgb Cuaq?,{e
vor andPdr G3fEQugidEe hﬁvprmentmlﬁe@eWF hopolhdieP e
wate has belng i ncreased. But in the quality.of th

regular Lpo &l %{%ﬂfﬁ)ﬁé@@st her éilayoocduEiBfcBL6F eﬂﬁ%&%‘us

ors grassy odors ) due to the difference

feed| apg Eg@nteghneithsuBQddéPeEFggpging
Alq§§p qgflf%%%§%r drying, and thus the quality is not

satisfactory ;38 yste Srphlenss tehatelileat] ApehErBA 5
drinks/ QQf'§§ﬁ§$ﬂ‘ qgﬁ%he i nventi on has been made to neet

the foregpi ng_needs gfjukhRaqg i nestmptelt hEewEeRhr nmide
ease of (RFFRBA ?h@rgp Lase in t he stability, the flavor

and t he quallt fiI€£en ¥ khere is difference of
dlsadvant®m%o§?¥|%ﬂ c%%p |S|%§£§r|ﬁks and ot her vari ous

o liquid foods wt ard pypiica ®sopecti eThasd
" filavor betyasdl eHFEARHF 6§P§ o nalntaln or inprove the

stability, the flayvor.and th akLiYethereeh. akbist ,
peoplewhbthree§p@§tQﬁ)4¥%ﬁ%ﬂﬁgcg??glgylg the I'ight of

conveni ence,. diversity of use Lhek @gebuin the
_drihkingquﬁhNHNEQOﬂﬂﬁ?foPVb ﬁ§88F85$E%§g§%g consi der ed:

Devel oprment ‘of a new nethod fo pgg§ 418 1 ¥he above
market iBreHecpagt ebﬁfleéiaénti{‘?a]?%s’t%n?tt eeévm th high

qual ity that overcones thesgtgngb §§e%@§u§ftr@§up&f

' qual;.tatﬁ@é' difference between 1D

flavor and aftertaste).
B In Contrast to J_nstant coffee, coffee extract and coffee

en
essense Whlch are l]_qu:l.d are currently dlstrlbuted in a froz

Thus 1t is necessary to control heat shock, changes_
¥
in eolor, and temperature during the dlStI.‘lbuthIl.

Instant coffee is produced by two-methods, spray erylng
andj freeze drying. One produced by freeze drying 1s better
n quality and also excellent in selub_ility, biitlit is still
ﬁot sufficiently satisfactory-

Also, in the case that powdered milk which is one example

’ -

| - | i i 15 itk
of products produced by drying drinks comprising a mL

. | - robl . no
composition, e.g., milk, t+here has been the problem thet,



(1) There fs no i nstant coffee by which people can
-enjoy the flavor of regular coffee which has just

' been brewed. (2) I'n spray drying for .
powderi zation, due to heating during desiccation,
aroma conponents are nuch | ost by " (3)

vol atilization, and thus flavor is weak and
solubility is slightly worsened in the final product.
- (3)- In freeze drying, since desiccation can be

- perforned at |ow tenperature,. |. ALRMRs-Sml e
matter hoRUthé pegudear igopreducefiy ei?ﬁﬁfﬁ%ﬁ weakened, and

it is not possible to enjoy th rone - agt &, 0k
' nowder haeoffigeivhimicinabi fistepeet Yf ewkt: O%ﬁﬁ?lg’id magh v, in
P the freeze drying, since the‘energ -COStdOEt%gg%ave '
| © wRaWASHI AAkicgtnigs hitghs (t heckdfmt &Pdi° pPodicts become
o heat w y . . .

_ expensi ve. Meanwhile, with the respect to povgfigg
Lon desi??%cf ol Bh-6@ln i k poweier &0 FRWK(FR Bridducéld A3 "
HOng 9250 8ms: Raw m Ik --> pasteurization (UHT - .

peL8l LU ZRIRDN pudSdsé 0o L4DGreLIRE SO§§c‘oi"_r&§ P&
~vacuum concentration (concentration t%»about NS
. _one-seco gl ORiegisrals qrmenrnia - EWERIgefitzat/i'on
preparat i §iiygh rﬁqgcer ft> spray dryer ----> dryi@gﬁgpowolgre%g
“mlk (withr ec i@ Bodn nilkedpwoddsBONSCLRE
im -WhiChﬁh@é@“t‘ir:gagg‘% e DR P

oVe, except that fat is renmoved by

' centrifuge aften thg, pastewed gaalony ¢HViEvepoWeTERk
wilk, hapdrdéde ‘Fﬁf??s%?léd[}%%d ‘by t he above | a

milk used therein, occurrence of verdurous odors _( grassy odor.s }
‘ ‘ | 3 — nd farmi - ds

‘dﬁe to the difference of feeding stuffs and farming .metho
is detectable especially after drying, and thus_ the% quality

- is nbt satisfactory as yet.

' Prébl.emé that the Invention is to Sclve |

| The ini}en'ti;:m has beén ﬁiade to meet the rfor'eg'oi'ng_; needs
o:E the induétry. 1t has been n;a.d'e'lto prevent the deczfease.j,n
.i:he .stabiiify, the flavor and “the _'qu.ality of coffee, mil-k-
- COmpos ition—-comprisi_né dr.inksand other va:ciou%s. liquid 'fo-ods
wi%:h régaz_:d to physical properties and organoleptic properties,
tomaintainor imProxfe_ the stébility,. the flavor and the guality
 thereof.

First, with respect to imstant coffee, in the light of
? r - g f

A ( 1 qualiti the
nvenience, diversity of uses and other useful gqualities,.
cOo . . ‘ -

following problems are considered-

ADevelopment of a new method for industrially producing



conventionalnethod,defectssuchasgenerationofheated-m
| k ' '

odor ar enot avoi ded, andi ti si npossi bl et osayt hat t hepowder
ed m |k approximates raw mlk or mlk. Means for
Sol ving the Probl ens In order to attain the
foregoi ng objects, the present inventors have
conducted i-nvesti gati ons based an vari ous aspects.
According to a first aspect, there is provided a
process for producing a powdered nilkigiqu§%$CMhi%P
. Lt ~sURL§GdNGriacH iliid dwodittyo HEta G
efflClen%ﬁgg%%gﬁgngeFgg?%d fromthe group consisting of

‘ el ectrol ysi eal mept dicurrent passage treatnent,.
‘these P??‘ﬁﬁ@ﬁyﬁ%% tE%{treated i qui d food by one member
" selected. fraomt gLOLB reeRshgtwingrivheople sppragnioy
(dr JPRGetHe c}%§?§€%|iquyd food, (2) freezing the

- ~ treated liquid fog YEhi BkBYitibe brenebrleiwedi-d
the flavgo@®LadfS ecor%é%g‘% e pul verized Ii qui d food,

and (. 3 )freeze dryin Ledohl qiizd tooHeahdng
( 20U hwe BPE Ry T i%oalg'l #}%‘S’?%@%w; “Wherein the Iiquid

: 'dﬁring ‘Zif%osgagzséﬁg%;n?%}%ﬁél{ﬁ%%zfp’eodrt%r;@égkitajr%eemg lEn%é}Pl( 8 %B%tSt bpg
- x'rola'tilinznagl:{é;ne,d ar:;lcll lfi:hus flavoxr ;Ls .We;ak and‘ solubility is
"s‘lit-_;htl'y wox__"sene& -in the :Ejfna]:_- product. |
(3) In freeze drying,, gsince .désicca'tio'n can be performed
' at low ﬁeri;peratua.:e, ioss of aroma is lov\f, but “yeqular coffee”
- flavor is sligrhtly ,wﬁeake'necli,. .e_tnd'i.t. is not possible to enjoy
ifhe aroma and taste of coffee which has j,il_:;t been brewed.
,Additioﬁaily p .in the —freeze er_ing, since thg 'energy cost of
the _powd_j,efization_ is high, the -commer'cigl products becomé
expensive. | |
Meanwhile, with the reépect to powdefed milk, pridally,
‘p'ox:fc-ier.ed milk is p-rodilc'ed as | follows. |
o . R.-aw milk — paéteurizatioﬁ (UHT pasteurization : 130 to
14_G;C, 2to5 secoﬁds,) -~ vacuum COncent-ratioﬁ (cdncentration
to'abdu;: one-second of the original amount) — homogeni'zati'ci-n
. _‘(ﬁbmoééniz;er)' _f,lsp-ray dryer -—» drying — poWdérgd milk (with
i:espéct -to' skim milk, the process is the same as the above,
--e.xcept that fat is removed by centrifuge after ther
pasteurization)

However, in fhe powdered milk produced by the above



(e)concentrated mlk, (f)concentrated skimmlk, (9g)
concentrated nodified mlk, (h)an aqueous sol ution of
whol e m | k powder, (i)an aqueous sol ution of skim

m | k powder, and (j)an aqueous solution of nodified

m | k powder. According to a second aspect,
there is provided a powdered drink produced by the
process as defined above. According to a third

cor%?&%‘?l@n%fgf %Hos% Prgyided 4,98 %’%ﬁ&‘i@f’a@f 0K ggﬂi@%&&qm 1k

conmprises granufating t e wder ed
accord

od%aésé&o Y01%g?t0trh fgg.?%s%ﬁ%%@fos%¥thaaﬁ;%Powdered

bur aspec there

,drink produced b od mhl conpri ses dissol ving
mlf% ?%ﬂt%?lﬁﬁwa@&g&dpﬁng %he second aspect.

According to a fifth aspect, there is provided a

dri nk produced by a method which conprises dissolving

the granul ated drink according to the third aspect.
Me smph sbomep® 1 yinghEhenhB¥ePd6Rduct ed ext ensi ve studi es

upon focu3|ng on a system of stabilization and

pr eventd e bft quat i e yn delter Foragd brs opbaealst eMefpresent

| ong-term storage without the use of food additives
1nv¢nt¢msdé@m@ca¢®@ﬁuahﬁdpawm@ﬂtmﬂaumoaﬁ bagaddotoodsrious

in view of consuners' recent desire to avoid intake
asmwécttchem cal food additives such as quality

deterioration preventing agents. They have spray

dri ect@tdesd ed ki uigt ehimigtiedthyre is provided a process

for producing a powdered milk product, which comprises
subjecting a liquid food to at least one treatment selected
fromﬂjuagrou;>consiétingcxfelectrolysis'tréatmentenuicurrént
passage treatment, and drying the treated liguid food by one
member selected from the group consisting of

(1) spray drying the treated liquid food,

(2) freezing the treated liquid food, pulverizing the frozen
liquid food and freeze drying the pulverized liquid food, and
(3) freeze drying the treated liquid food and pulverizing
the dried liquid food;

wherein the liquid food is cne ﬁember selected from the group

consisting of

(a) raw milk,
(b) milk,
(c) skim milk,

(d) modified milk,



el ectrolyzing coffee extract (so-called regular
coffee) , and have obtained a novel useful finding
that the resulting instant coffee becomes one with an
extremely high quality, and the flavor and quality
close to those of regular coffee can be obtai ned.
As a result of further studying, it has been
confirmed for the first time that by subjecting
of f o.ehectrolysis treatnent or current
(egas§§%g§ r%§§%%%t?'tﬁé i nstant coffee powdered by
pray drying can he.pr ed which is better in
QoA TRaRe Fad: dn ol

ual nst an €é produced by the standard
freeze drying and has_.a high.quality close to that of
(9}exuﬁ%ﬁc%%??%Eegnﬁogﬁfﬁﬁgr%F%%fhe case of the instant
cof f ee powder ed bi sub'ectinﬁ &he Cg%Lee extract of
(hihe $hABIFONStBOFFEEZ8 By PRt Aé - GuBPEy Tbecomes
_equivalent to that of regular coffee. Asa result of
(1Fur tderagwee@ati gal rbhenbased < oR MhdLePQYELH: AEW
findings, the invention has been finally conpleted.
(31 n iewotederandlpbionnploperdinied B 1E peydlet -of
i nvestigations of various aspects, the present
i nveltorsdiiay & cobtaicred asreeusetie i irlbRgviHad awerdered
after the current passage treatnent of rawmlk it is
dr 5pk ayrddiuedd bhethespirbicegspewderdd neid lebvarse .an
extrenely high quality, is excellent in flavor, and
nei tAwefo vel Gy toustlotlod aspe cheatiestari k b roddrkeids granulated
detected, so that the quality is not inferior to that
dr Pk rgveahtkd by a mAhc nesitl efmptiddergranulating the
investigations, it has been confirnmed that when a
powid Ke §0APOSkKt heBobhiadl @b )kHes ssubjrecteshd .
el ectrolysis treatnent or current passage treatnment
In ti@c@f@fﬁ?%& ¥ BLeYUCLEgPOWIER 8N d lorovided a drink
generation o eated-m | k odor in producing powdered
] I t: 0 I LKt
P e R e R b g obr S g, PRdered
df%%%f%#%%¥§£nén%§n%hge5%5%%53%33%%§q on 't hese useful

gs e invéntion ha een finally

co eted.. The inventi is _describped in tai.l .

ol BireSFaind S B e Rl aSofRRC RS ik Feiced 5 arink

to be dried and powdered is subjected to. el ectrolysi
pr ¢ emn i St ik S e aelh s e Erat Sent Tte §h SpittTated

these treatnments. Wth respect to these treatnents,
dr g r 2RO PAsRAGECT FESt MBAEdaRFPGC el ectrol ysi s
treatment nmay be conducted to a starting naterial_ or
i n dfoneagecohby sttélF 0PV AE Prokdsy 8REERBAVBIFRE udies upon
starting material to a liquid to be subjected to ‘
fodnyimg orahd sHen péattradnt Y s3akion gyl becrondler &f gnality
two or nore steps thereof. In the latter, current
depaskaget t oeatmensy sagmbef repeattedm efectgolwsikout the use
treatment may be repeated or a conbination of the two
of Epedtahtisi vy ihectepeatieda tEontdret povdeiromstion of liquid
secondary materials for conbining with the starting
fod@d eriraksicar cGoapaBentssusedcencplephteng ttheid intake of
starting material or the secondary materials may be
chdf £V4 PUstyogubhggt €dlvbe CUiEBNtas quality deterioration

preventing agents.

They have spray dried a treated ligquid obtained by

5a



passage treatnment and/or electrolysis treatnment, if
required. First of all, for producing the

i nstant coffee according to the invention, it is
necessary to prepare a |liquid containing extracted
conmponents of coffee. This liquid includes coffee,
nanmely, the liquid extracted fromroasted coffee
beans by various nethods, and also all |iquids

o1 £8PE31 D NEGCONPPBEN St Xt F agd et 1om trhenooff eeffee), and
beans. For ‘exanple, it includes all of Iiquids

ha X UAGLEE DY MAFYd RGSXhT ALLE ORy ¢oRGT £40N% 8GR BSinstant
extraction tenperature, concentrated |iquids thereof

CO%%Q& B%ec %I%%e%%%hthgisﬂ %%@gel!nbggf }ﬁ%ﬂ %géf?{y, and the flavor

ractionation Iiqui tal ned by separatin

an?pemli‘g C n%%t T %s)e %Edﬁ%%}@faflb@o Q:lé' d% béfbtalned

|on fractiona QUIdS 0 alne

;?gocz%” % e‘ﬁgﬁcm%oégl])ﬁ%ggtgsﬁf‘l ynl)ar}gtég gfas been conflrmed

solutio i nstant coff a sol tion of

fofetbice 1ortt: TaNel YRt PHcl UHOLE S 1 0f SPEGRPgERETact to

prepared, by using water or hot water éo to 2000

el%%%%hﬁ?h@ EFFRETonBonéMt s Xt r BeFeade (BT dttiton the
st ep) In extracting coffee, the blending ratio

m@?amba@fﬁ@e R i R0PPE@YhSARSNY CHpe produced which
particularly limted, and may be appropriately

is detetrafnéd i:maéiusauéhaﬂanmﬁanth@@%ﬁ&aqum Fod the
is not particularly limted either. Aliquid

- extracted through a drip nmethod, a box nethod, a
conti nuous nulti-colum nethod, a kneader nethod, a
counterflow nmethod or the |ike can be used. The
extraction tenperature is not particularly limted,
either (5C to 200C). Further, the liquid containing
extracted coffee conponents of coffee includes coffee
extract obtained by the above extraction nethods and
coffee fractionated |iquids obtained by isolating or
elimnating only a specific conponent(s ) such as
caffeine in coffee extract, and may be liquids in
whi ch instant coffee or coffee essence IS
di ssolved in water. Wen a water content is |arge at
a step of drying, lots of tine and energy are taken,
and thus it is preferable to maximally reduce the
-water content. Also, a particular fraction (s ) may
be obtained by fractionation or a particular
fraction(s ) may be renoved. In the invention
in the desired case, it is also possible to add a
secondary material ( s ) to the liquid containing
extracted coffee conponents of coffee obtained by the
above met hods. The secondary naterials include al
types of secondary materials including mlk products
(e.g., rawmlk, skimmlk, whole mlk powder, skim
m | k powder, and the |ike). Exanples thereof include
pH adj usters such as sodi um bi carbonate; vitamn C
vitam n E; emul sifying agents such as sucrose fatty
acid ester, glycerin fatty acid ester, sorbitan fatty
acid ester and soy bean phospholipid; oxidation
i nhi bitors; antioxidants; saccharides such as
gl ucose, fructose, maltose, sucrose, trehal ose,
raf fi nose and starch; sugar al cohols such as
erythritol and maltitol; sweeteners; flavors;
enzynmes, and the like. One or nore thereof are
sel ected and used.

o5b



(Cbhcentration st ep) Coffee essence is the
concentrate of the above coffee extract. In
particular, in the case of powdering, when the water
content is maximally reduced, energy cost and
- powdering tinme period can be decreased and thus it is
- possible to use coffee essence obtained by
appropriately concentrating coffee extract. The 7
concentration nethod is not particularly limted as
long as it is a general nethod c &, 0k to that
: standardoﬁ(?@@tzleatjiré’ﬁ}“gs%aﬁiea{?% % rtb]z‘glﬁ %Lg%%ieﬁf r(g]t"?so% and a
vacuum (heati ng) concentration. ( trolysi P
' of regularaafifing aodf ‘éEtQ%FrJa%tt%(?r Céﬁfﬂf‘g%% SoopEgait coffee
- (secondary -materials nay be added %pggeto obéagﬁqgj
powderehepg $ubjabt bey dehe ¢l e Byt OfehtrentValar of
" current passage treatnent; and then'carried'formaéd £
freeze tdrytihey st eheokpysovider | hgcomesh pEdpERLCRb é%%ég%a ©
- water. content in the.drying step, it is_ preferable Eg
regularf 8dfi¢ect. henves erecaht ent Hyrelnt eHIT T HER bEP pF pase
: cof fee extract is subjected to the electrolysis
on theskl§3LFRNt naRdf Dhdihgscutheninpantige hagabpentfinally
. - A device for the electrolysis treatment is not
. earticularly limted as long as it is a device used -
comple EOr el ectrolysing water or the like. For exanple, a
ThW7iG8E | o BY HeBdd) ¥bECinipioeakdstsay eapart it¢onEd of
o via a diaphragmor a three-pole systemin which a DC
. Vol t.age. | - 60180, O¥E8EERY the prexdid palieopocisr bave:
'1DVESt1@§%16%1UQZH§§#%%outap¥obLenl The two-cel | system :
. dncl udes a 0 MO 5B BlehEekysitfe bar¢entusiesage
Obtalneﬂd%maqﬁf %%%Eggﬁﬁgd of tine and a .runni ng water

 wreasm R0 ARG PRI R AR pRn s
i b g e o R b of FRBL B PO
and neifRay BACiRGobiy bipe” SYEbEAAS A 1R15ABRogOTROSE L RCAS
o thatcrbe CREN 15 MSPRNETIPRL S SO i apaece

ground water, city tap wajer

glat e ed. by on )
ey operail pasabb et i el P teen

s wat er may be-used. Exanples of the.m neral. i nclude
_ confirmadichat pbeassi mﬁcilknﬁ@ﬁi@@ﬁ%l%l(gﬂaﬁnl nb 15 FEPISGRe
' - further these minerals may be used in conbinatian.

‘to elecYhienypdaderbagneniteoki QurEenf PRES2SE @R IreRt diy &pe
the electrolysis.is used. The current passage .
procesd M@t EAbdEainge poeddumieduiblk s eneVeRYt+Hd gt apRREGH"

: in the treatnent
milk odor in produci_ng powdered milk is suppressed, thereby

the powdered milk with guality close to t-haj: of rawmilk being

obtained. As. a result. o'f' intensive studies i:;as.ed’ on these

useful new f,indingsr, the invention has been finally cpmpleted..
Th‘é inveﬁtj;o.'n is described in detail below. |

" In practicing the invention, a liquid to be dried and

* powdered is subjected to electrolysis treatment or current



above-descri bed. Wth the respect to the
el ectrodes, for exanple, a ferrite electrode, a .
plati numplated titaniumelectrode, a titanium
pl ati numcal ci ned-el ectrode and the |i ke can be used
as an anode, and a- stainless steel ‘electrode, a
plati numplated titaniumelectrode, a titanium -
pl ati num cal ci ned-el ectrode and the |ike can be used
as a cat hode. . The el ectrolysis treatnent is
' conducted in a usual manner by passing a DCibcurrent_th
in e, hes -1 gldfle Stiebatseats i UVt orgsdatithg
‘passage t&??%%%éE %onpdﬁ%ﬁ?g i s continuously passed‘and/é;
: stays bet t Lecid 098, 5 - thheatouamt i t om
to thes%ur%ﬁﬁ?gyéggg’l:gg?&%$¥i,%§¥§%g?§bly from1 th;O A

C . The quantity .of t CULL8AL LY BPRr SPsraLALnaterial
electrolyaggr 'ﬂé‘ﬁg e P& dlgr?ggofﬁ ?act'ors such as '

. conductivity, distance 0.t he glert£Rdestapting
oxr in atchfigéht PERF '%F?PFgffaer]c%ée e’é&?ﬁst'he case of a liquid
L flowrate of 4 L/min, the. 14ty OfiLRGsCUrf RNt £hée
‘materialf tem ®. 3iggisp Foplbé e?ggp%ggr%tgm%@ O&{:% 18'A, nor e
preferably from1.5 to 7A. In oth i OB PE
treatmentdéEer maie eaﬁﬁf’éblﬁtﬁcil AP h%]-t: brgcgjfeg a%fé?% ese
quantities as .references. - The_current_ 208
In the lteatmentureenbe POGHRIR eﬁfﬁ9t1“8ﬂgv?“ﬁ‘é’ 't‘l?lé]e %?ﬁ%%‘?‘%‘%m
' in the foregoing case. The quantity of, the. curre '
electrolpaisi tgethnenghand¢ rgEanbad Pﬁea%’ﬁi’ AT RE the
: Toregoi ng case. The tinme for the current Eassaged g
fwo treatheatRERtayi et heesameedi mg@sLRERE, eY"éEH’B y§pgondary
o treatment: from 0.001 second to 5 ninutes, preferably
materialll OFbP. Omisbongs whtl rilnet estartiexe Matsmicdr °F
I ranges are tentative st andar ds, . qnd t here rra?% be N
componer®dS A APVIA! pRgphiramg hehé osEgeitigar ARFEN Fheor TAE
invention may be al so-practiced in a.deoxi dated

- j+1d,01, 1 A Nh~§ OBRO ReTeivE carsel ot uldpt el ¢dr b eflupyent
s'ecéndar&??[%ue of this jf}leoxi dation. That is, when oxidative
eLELLARRt L0 P d1Edbes]pseuent estiynidecd deuhored-
esSs change of conmponents occurs, and quality
deteriorati CaPobBacSURPERESEEs it saffdwdcirerding

S Flé:fé:e?#&]??grgr 51Nt ai‘nilh% i-nstant coffee. good in
o . flavar over . el o rdhaiBe a Liquidleentaining
tothe lnﬂre&&é‘é)ﬁ’njg{il% gg)%isﬁat eyg' cg%diﬂt)'i. ons incl udes carrying

S out all steps jn. apej.pertn kel uddpvbigean
extracte?qq‘éP{“}?QQ?nl%%t %}facé\?g%tg i'ngTIrar%fS)e?ii(g?j(&E) N anu

- i nt-ermedi ate (extracted Foul gl canfl dherbbnpbans by
namely, (?ﬁ‘%e@l}quauie%, LESpT S e}fn%,lﬁtn t)%c%snsj de oxygen with an
, inert gas and degassjng, .Further, in. Casendhent
various fidyhaf ¢ Fad jgtFQ # Eal%gﬂr%tis?') cc’?Pltglﬁ%‘tgg?%eP ("
o it includes replacenment of_air in the tl%”fééi s a1l
‘extractabifitrainene o fMien bapther FYaSFPEdcdment of air in

the head space with an inert gas, or el se.degass]
of liquifs é‘eashcngé oy TaE¥ang e_xtrag:tlon L ondrEiS58 gﬁ%ﬂ?%ﬁ

-péssage fq

* éxtraction temperature, concentrated liquids thereof -(coffee

- essences), diluted liguids thereof, fractionation liquids

A'obtain‘ed by separating a specific component(s) from the above
‘lj';qui'ds by fractionation, fractionated liqq'ids .obtained by

removing specific components(s) through fractionation such gs



treatnments for renoving oxygen can be enpl oyed. -
(Desiccation and powderization step) This step can be
conducted according to a usual manner- of instant -
‘cof fee production. For exanple, a dried solid matter
can be obtained by spray drying conprising spraying
the coffee extract with water content of about 65 to
- 75% froma nozzle(s) and allowing the resulting spray
“to fall through hot wi nd of about 210 to 310C to nmke

‘ _ a porous and water sol ubl e cof gf}% Jo Wt MBE BN
decaffei@@rh;tf-‘éint‘ﬂéfeg%%rsqlé?s‘jonof)%bjyn?%%z%g‘g ryieng conpri si ng

freezing the coffee extract (concentirated & ds
of coffemborss#DCE o gb%séﬁﬂkf]é’o&%nsnf’iug‘”’ééi ?gg) % Tigard
- nitrogen or a freezer, pulverizing ageviqg agd.ﬁggg -
preparedsBR 4SRAYNGavat eor | oY ACULHT o &er 8B ) ¥ nCURERHHEEF
: " about 0.1 to 1 mrHg to nake the water content 3% or
. coffee dRgHmreter ¢XE;3@ta§-drying as above, the nethod in
, which the liquid is sprayed into a high tenperature
-(Extracﬂﬁﬁhfaﬂwﬁﬁﬁd vapor surface area is enlarged to dry
, instantly is applied. Ganulation nay be optlonalﬁég
TP AGLIad iy o FEebdi zhe- bddnghiamultdo afl FRESHRY
- after the spray drying. It is better yo_gngnulﬁée t he
S i Hd B hayimee pd vaiegbactat1 el pedpery maY
degree q&ﬂé%ﬁg%?%ee extract is spray-dried conventionally,
fo aonrolk-t i | NG5 4¥hiacted dSuhbeaairent r olthsi extraat hent
t*aaPPIQBFl?%éigﬁﬁéent passage treatnent, aroma i s much | ost
by vol at i lii zgti .o 3ngifleaves chernota a.qgdddextoneied,
method igigt & éé%gf?gg%?ﬂﬁg*subjected to the electrolysis
o ~treatnment_.or.the,_cur @g§§@@gtﬁhaahﬁemﬁla$~énlumhs
" through F‘n@’éﬁ?i“ﬁtthcn%’_tah}é’%%irggg%? ay-dried, aroma is less |ost
o and flavor is retain , S GRSt OE{.EEEG_[ﬂ{@(id’ag),_
- method, ?hEnﬁéﬁﬁéﬁgﬁt%%gfé%C%gun% taned by freezing the

. ' obt ai ned coffee.liquid at - 0 1:50,4% (Breterabby 1y
. be-usedfroﬁﬂmaoe¥5f§%5é¥“,%63W$%¥?§€ﬁ% t'he obta?ned frozen .

g solid, -allowed by vacuum freeze drying.. i aind
 imited Abehrat (YEF $O 2HE Gbnddibd Hk £ 3h¥ [Hid cony %y 9
. freezing the obtained coffee |iquids, AFdDexePect
extractdd p@ff@e@bpymwarﬁn%%fo“?%g‘éﬁ l%%‘?%‘%% g The
. obt ai ned frozen solid to vacuumfre dr YLRY: coffe
;=obtainedﬂIhmedtb?_p@b@&q:d@ﬁEIQ%%l%?epmgfﬁégfve¥#zinanafe
L be in.either order. The porous powder, . whose . 1
Fract iopiesariviapiids gbita imeghbAid 139 8hF ohgihent s or+Y
- ' deteriorate less, is obtained by - eoff tract
a specific component (s.) such as caffeine 1n ,CO ee ext: s

and may Be‘ liquids in which instant coffee or coffee essence

is dissolved in water. When a water content is large at a step
of drying, lots of time and energy are taken, and.thus it is

---preferable tb maximally reduce-the water Aconter_;t- Also, a

particular fraction(s) miay be obtained by fractiqna{_:ion or a

particular fraction(s) may be removgd.

In fhe invention, in thedesiredcase, it is also possible

‘%o add a secondary material(s) to the liguid containing



pulverizing in freeze drying. In the above,
drying step, with respect to the |liquids containing
extracted conponents of coffee (e.g. , coffee
essence, diluted |liquids, various fractionated
liquids and the |ike) other than the coffee extract, -
the optimal concentration is chosen based on the
solid concentration and the device used.
commerci al l y- avail abl e devi ces can be appropriately
- : used in both spray drying and freeze drying. In terns
 extracted cCPEEOGRSHERT 0D and Eest obFaggarp (! FELy
ex rying is nore preferable than freeze diiigg. Mhené
ot t he . Dst.ant, eeffee fdtedriai ar dmelidedealiedt yRe2e P
metthS‘dr??%% %E.néke Bfeferable. . It is desirable
7 . that. a c Ielw@ind Wackagedurishi(eh o he 1
_secondargdw$%%f}§ﬂ%§t i's sea ed, so that-oxygen and water do
. ..ot perneate- thepeinto {pmidnepetdari candVbre 1ike) .
Sklm*nll¥wé?§$§%?§iﬁﬂg r%geﬁ gas is encl-osed thereinto. Al so,
: t0_enhance pal atahil i ty, jJpeweeess) sweh asapovieliooh
- Examplespi FRELA] sug%?iﬁgg E%ynfxgd with the instant coffee

to provide a nodified.caffee ALGA4Ghg kigedasi sadh ddhe
bicarbongéesnthry i Huter i"é’rtéalagggér'i %glc‘il pr gil\?i(iogsl )ﬁ/; may be al so

- mxed. = Wth respect t.he,Lngtadt «£0f E8Ehitan
sucrose fgtby didigl £t Wg@ﬁ]ﬁ%}]tﬁgﬁrg% ?él:m tati V89

enbodi ments are descri bed bel,0 s 1 QETgdi ARAL 04)
fatty aéd@rogﬁe@rféﬂ“brdﬁﬁ%iH@e?%st%% S%%ﬁ%%%lcﬁaracterized .

. by subjecting coffee extract,gr cof&c e genggueos&,
inhibitofeoncantiarédandifice TRETRRIFCED e €ctrofysi :

_ treat ment, . . collecting the resul ting_ |liquid, if-
fructosd,hfatabhedessides eand r@bpleg Gt ¥2 %r’rB‘(?ﬁergréin' d'qgj)tgi _ﬂ’.

: process for producing instant coffee c gracgg%gﬁggsby
sugar a1swhioaet knghcabf et ieel Rnd orf bk EQSentd e
. (concentrated coffee extract) to.current assqgg are

flavors: [ERyRY; aadddroieglike-| | QN dbt BPAEd ‘ERF‘E% -
‘treatnent. (Enmbodi nent 3) The process accordi ng
: sélecte%(éﬁaﬁaggdnent 1 or 2, characterized by enpl oyi ng-

- urther granulation optionally, after. drying and

. : lerj ng- ( Embodi ment 4) A high quality
_ (Concen%ﬁ%ﬁ%ﬁ% pé%?ge of which the dgter!oration‘of flavor .
S Cogg_eq%aggéaeé S5 UpRE es6adenthath PE phedadbsd pFalfies
_ ocess according to any one-of enbodinents

extract. In particulax, in the case of powdering, when the_

water content is maximally reduced, energy cost and powdering
time éer_iod can be decrea.fs:e‘d p a’pd thus it'is poss'ible to use

. coffee es.sericé obtained by app:_to_p.‘riate;y conc’egtrating coffee |
éx{:ract. " phe concentrationmethod is not particﬁlarly,limited
as 1<;ng as it is- a génera'l mét.hod capable of c;ongentration,
éuéh as a- 'frozen cqncentration and a vacuum (heating)
_ concentration.

-(Electrdlysié treatment)

Coffee extract or coffee essence (s_econdary m-aterl_aILS



1 to 3. (Enbodinment 5) A coffee drink of which the
deconposition of chlorogenic acid is suppressed,
produced by dissolving the instant coffee according
to the enbodi ment 4. Production of powdered mlk is
descri bed bel ow. - I'n one enbodi nent when
produci ng the powdered m |k according to the
invention, a mlk conposition liquid can be subjected
to the current passage treatnent and/or the
- electrolysis treatnment-- The m |k conposition may be
may bedl adfast 138 &lo ) heowtolped orsese| ntp ofswapdiek Lo
(covv s mlk) processed mlk, skimmlk powder, a
EJ%H{%Q} Puiirldntathssoenee nreategnid, | #R1AA
elec{:ro#%w éon‘prl ?l%n&lg/ﬁ?e above oﬁ a |iquid obtained

t ROWGRL, b pPelEeranghotwivh ergspect .
then ca] fﬁr at elgigo gfhl uted sol utions of these Ii qui ds,

ko e#ce%a%grw?hﬁe |k s t]%ll $fd Aehuded siRpt hetni s kpreferable

an enul’si fying agent, a
, stabjli zer such eI L asppd BEasa: ned efee
- to redu%%dﬂi‘ﬁ vitRe HRY) n% add e to the m | kgucorrp05| ti-on.

. The nilk conposi t| on is.8 bol S
- extract e SERIRC CRAGFOr LR TR T gj{ gpgggczﬁ:]%t%d%glg hgl%? toﬁﬁé

obtain a reduced mlk material. By the treatnent. (s)

. current’ passadeavbeatmenfereased, the taste is enfiched and

stablllzatlonls al.so_attai - _
- is not
n ol dorah yof e 1 Rl SShEOLRELEur FERP L gl !
treatment of the m |k conposition arg1 ? rforrrseed | By
partlculﬂflﬁall&mmladera%slpﬁgt s f ditegi ngy E6VAEE dHoFhisS
i - Incidentally, these treatnments are't sane Ot._ogiy,
' 'electrol\yﬁbn@egatért oxt heheri LRkgonpd&&it |‘~?3?§I'B7:i‘-te!a| Lo WP THRE
R regard to every step of the invention. Concrete
‘system fesatid itars cefl syiazen Eb@:l’cgvvloned via a diaphragm or
a threewpole system in which a DC voltage_ls switched ever by
a flip—f'}_op circuit can be used w::_.theut problem. The two-
cell system inc_ludeS a type in which electrolysis is conduc:{;ed'
for a certain period of time and a runi;ing water type. Example
'bf the diaphragm includes an ion exchangemembrane and a neutral -
dlaphragm such-as a cellulose membrane.
In the electrolySLS method using the J_on exchange
| .:membrane oxr the neutral .membrane, a l.‘l.(}llld contalnlng the same

— r a water
: COI[IPOS]_thIl as that in the cathode side (reglon) or a wa

contelnlng minerals may be passed through the anode s;de o
(regien) . .As the water contalnlng minerals, ground water,
c:.ty tap water, or - water prepared by appropriately adding

.varlous m:.nerals to deionized water may be used. Examples of

the mineral include sodium, potassium, magnesium, calcium and

10



(Mlk material used) Raw mlk is used, and -any mlKk
selected fromcows (Holstein, Jersey and others),
goats, sheep, buffaloes and the |ike can be used-
Further, those subjected to pasteurization treatnent
(UHT pasteurization, LTLT pasteurization) and/or
honopgeni zati on treatment by a honobgeni zer after

m | king can be used. By pasteurizing, it is possible
to kill harnful mcroorganisns and inactivate enzynes
.such as lipase. (Pretreatment of mlk material) Also,

' YS 5I0s Rty ®e skid | Gomploatean -
iron, anod; f'u%:t@a%ﬁ:?'é:ﬂ';eg%%éd nodi fi gld mlk in which

osi ti | i g¢h ofpdutathbe@a ksidaddeier the
When POW%%E%H?fa%@& ?fpggi%rocessed mlk, and the Iike,

whi ch are obtai by, prehEe bbB@géhEIﬁhltfnemt ernabe
eleCtKOJsY%Wﬁ b?e\}?%%slgﬁgﬁ'h ?at cag be renmoved by a nethod

_ . general ly used such as- gentf g atjgn, tned erbatment
Conduct%nn% RIS AN relgap%rgo%r %Ca ely used. Alsowth

_ respect to the nodified mlk in which conposition is

: above—~dfiﬁﬁl¥ﬁp%‘é- or nutrition | s added, treatnents are

appropriately conduct (t (oYa} s 1Qj a
Withmetale (I%GBe%%c’ﬁoas 8&5%%5}5 gwgg?lﬁg)srf umfﬁgé
i ncreased, those in V\:hl ch con %_ gblt§0

‘ ferrlte r etlecetpdehose B tHIENRLIFES ﬁ'f%’)u are) agded 2
those in which an emulsifier. is ed ho [
titaniwd@ Statbl hing mabume@seé@PFEPE@ea%‘ﬁggke & gf %ggeﬁ%at eé%i1

i s added, those in which one % ) sel ct ed froTate
as an an@ﬂ@araneagmammeteﬂe@&@ﬁ Fodflva%/B ATERFE:;

the other materials, is(are ) -added and e ,1(; trode
titanium electrode, a titanium platn_num calclne ~eglédctro

"and the like can be used as a'qethode. |
Th_e_electrelys is t'x:eatlrnentr is _coﬁdt_lcted in aﬁspal manner
Ey passing a DC current in a state where a liguid such-as.a
llqu:l.d contalnlng extracted components is cont;l.nuously passed
and/oxr stays between two electrode eldes. The quantlty of a
leurrent is at jeast 0.1A, preferably from 1 to 50 A. TheA
—_quantity of-the eur.jren't is appropriately det'ermin.ed-depending--'
on factors sx.zch-_ ae conductivity, distance betwggn the
eelectrodes and,concentratlon. For exaﬁple; in the case of a
Tiguid -flow rate of 4 L/mln, the quantlty of the current is
from 0.5 to 20-A, preferably from.l 0 to 10 A, more preferably
f-rom 1.5 to 7A. In other cases, it maf[ “he . determlned
appfop:iately'on.the basis of,these quantltles as references.
The.Currenf,passage treatment <can be conducted by’

| : i i ol . yuantit
) removing the diaphragm 1n. the foregolng case The _qu\ .y

11



The m |k can be used as it is, but before producing

the powdered milk, the mlk nmaterial or pretreated

mlk material can be concentrated for use- The

process for concentrating may be the nethod typically

performed generally, such as freeze drying and vacuum

(heating) concentration. By concentrating, are

obt ai ned effects such as reduction of heat energy

needed for drying and physical property o

, |n'proverrent of ‘the dried product (powdered m |k The
he <SOREERt lb%%lﬁ%gﬂ&g{:ﬁﬁlgm mrﬂxwé st i d e o et ‘%5 lH

of the Cfllr 0°to-50% When concentrat edImexce;%:gﬁéeé%e 50% or

scegid ¥ifk fdiethennornenk BES
‘the fore‘é?b@% éanda%aértl cle formation in the spray dr o
becomes |nc I‘[gﬂigt 81 etheoalers, tsuiaimantty oo h%
is the 538%™y Product is reduced. (Electrolysis treatnent

| ) For the el ect gt Meas scdvmdgetd CantBBHET 5
: .secoild tﬁétmb%?F?Ealpé?ef£8+é(ﬁlfed as long as it is used for

. el ectrol y2| n rﬁgﬂgai:l_ﬁel skandkods exame|tdrerg may
-These numgFiEaY T, m|n Ich two cells are partitioned

' via .a diaphra iR &asys=em i n which a DC
- be casewaie‘ag@tll'%gsﬁf%@hgb 0\%#E g'% Qj flip-flop circuit can

: be used wi t hout. proble Wor&&d | 18yt etedniclalcel
Tiee t ypeenhioni 8%l BEt Pg]ﬁy Si's™ |s conduct ed for a

- certain period of tinme an 1% %Rt &y tyittue c-)fv
conditidxanpheé o&bmpﬁee@t&pﬁ‘l’:ﬁgﬁc’% %le €s an ion exchange

: menbrane and a neutral di aphr c 2 &eld osies
'-th:Ls JePRIARBA6N - UsTiadty ; isa Whfie l%l%\my&a%vgefb%bl :
el ectrol ysis treatnment deV| C \ % %f onents
furtherTB%ee@hteat byastagel datdd e R4S, 52 by
renovi ng the di aphragmin the tregt ment ressed. This
occurs, abowe- mitj@edeterloraﬂ?@‘bl%%?r & rent andf or

the current passage treatnent % be condtl,f d%
et sehikad devieushginThénapgct urrent
method g%ssage I's conducted at | east once, and t he sane

_ &eib@peit edmEwWo or nore tines as .
flavor géfg%lr%g r{%ébve if necessary, ‘or both_treat mami1 g?é
,IQ% ap re% y f@nddeseiidatedi fﬁ@?@hFlPPﬁesl PRUERE
| on

he el ectrol ySI s treatnent, (it ei.n n
‘ . adher es %ﬁsl PR & change gremiortans Péi’@dfet'h REIPER
Carryl%ﬁ’b]r the menbr ane |tself i s great|

_ deterLo at ed Skhes ematstaid (s, | @Ilrmr’i@%@ﬁ'l?é?*@ﬁfj
inert @gscohBhE@t 1hé curi?ie passage treatnent. These

. treatments, §ed(@bxéd) tihenvabe mplérf‘eement
(extracpﬁcféﬂjhétll%‘r?' faﬁ%(étp%gtg%%t cof fee descri bed- :

. previously. DeS| ccat | poywledd g s Ding st gpjrther,
of insihe @KY#ePoYLp Pe?f’eé‘tneg&m% subj ected to the

el ectrolysis treat r ki 8 b]pgsﬁﬁgﬁlner(s), :
lnthectaimbrfeﬁlllhngml?ﬁﬂuil ]dlt' g%ng govvdered according -

: to a usual manner of the po sk Easkhietadiler (s)
it J.HCﬁQ:IeQX[aIHﬂlEB&‘em%tp‘am%dl% %e%%rﬁl e produced as a .

powdered dried solid matter. w.th ent 06 Hbh
with aRrih&ss yst i replesrBentr 8 A t&\{\lB%ﬁé ﬁgg& é‘ﬁ)a

cont ent

these
an inert gas, or else degass:mg-‘ At least one of :

- | o ed.
treatments for removing oxygen can be empl ¥
.(DesicCation and powderization step)

-ai ner
This step can be conducted according to a usual man

12



of 20 to 50% and subsequently heatin ryi '
met hod such as a cyIindricafynethod,gaaggug{ﬁe?%ogy °
an atom zing nmethod, a spray nethod and -the Iike ’
g;rg;lé} sprayddrying i s conduct ed. In

yi ng, desiccation and powderiza
achi eved instantly by dellverlgg hot - MALho?aggﬁt 120
to 190 O - in a drying chanmber and spraying the
m |k (previously concentrated) thereto froma '

| nozzl e(s). Wen there is a problemth
. of instdoe destdd i pgogontiapnpr o&ifblgdeﬁwni)? o Cg‘?]h cih §5¥18f
. hhe o ay “dr gis
en desired, granul ati on may be further
_matter céﬁ’ HOBbiaiaky bpnductedriing FOTPIA S TGS SPHQY:}PE the
freeze drying is not frequent |y used for industria
. coffee e&ﬁ&g@@dWﬁg@sw@teﬂﬂﬂbﬁﬁemmSQfaﬁboﬁto@@cFPvV?y %BEP a
7 I's is an excellent- nethod in which flavor is
 nozzle (d) RAG\EM ol Wi Repall ey epialyeto ife. | through hot
eterioration. Therefore, if desired, it is possible

cind OF Bgoegp%gé 2, [{£67@ 14 Yiige iEntbus nadzeatieys nglokie
. d ted 1'n a usual manner. For exanple, the
ere | | K Rroducl 5an Jxe 3mde byskreeri hy fheeze

e pre reated mlk (concentrated mlk if

deS|red) us
d o 191@'&6?98@ ekt Badtepzencentrated
rying Bﬁ%ﬁ%ﬁqﬂf SIeV g and subsequently ssbllﬁg?|ﬁ3 ©

water in a vacuum (suit 0 '
to have Gt i} 8 B DAKGHE CRPNRCh T he Thas. Obtainad

- powder ed n1|k
nitrogematcdr do freezlesr,p ut 11 Vgg%l‘l-etggrsos&g@&n%xyg@a ardéien

coffee prchw

‘sublimating waterln vacuum, pfefe;ably in vacuum of about 0.1
to' 1 mmHg to make the water content 3% or less: |
| chrr the -spray drying as abov'fe, the method in which the
liquid-is sﬁrayed into a high temperature gas flow and vapor
) surface area_ is enlarged _:to dry instantly is applied.
Granulatlon may be 6ptiohally p—racticed by a‘-fluidized—'bed
: ‘_granulator and the like after the spray drylng. it J_S better
-;to granulate the :Lnstant coffee havnlg a foemugeneratlon

' property. Wh-en_coffe-e extrac‘t is spray-dried conventionally,

‘ without being subjected to the electrolysis treétmen_t or the
: em;renf: p‘as_s‘age'treatmeht, aroma is much lost by V(_)latilization

-and.' flavor is not so ,g'ood. However, when coffee eéxtract is

. subj ec:ted to the electrolysis treatment Or the current passage

treatment as in this 1nvent10n and then is spray——drled aroma

is less lost and flavor is retained.

In the case of freeze drying, the powdered coffee is

13



not perneated thereinto. Wth respect to the .powdered
m |l k according to the Invention,
non-limtative. enbedi nents are descri bed bel ow. :
“(Enbodi nent- a) A process for produci ng powdered m |k
characterized by subjecting mlk or pretreated mlk
to by referring to Exanples (A) Instant coffee’
Exanpl e Al Cof fee extract (coffee solid
content B x 18) obtained from 1000 kg of  cof fee beans
o usi ng 1500 L of hot water was passed throUgh an_ .o s
obtainefbotialysis dhieeabrarinedeop 8oL ARILBE haVity~aR
o I oh exchange nmenbrane, at a rate of 4 |liters per

HUEEom W] 8o Y] prniveofizingnie phggdaed frozen
, (Preferﬁﬁlg}r%?ﬁ?o_ugh. “After coll ecting the resulting liquid
sotid, dTdE Rt Redaushdereenst anyivghf eelieEnebliached bhe

" ‘powderi zati oh treatnent using a spray dryge-r:d oE

o an o CUMALALIY & AR e Y ) £Eeapimgttive @xbaphed FOWaS®
'POWdere%acrorl ec?a&ust to con‘par?-vﬁth Exanpl e Al . Cof fee
. .. extract (ceiff.eg splidecpnbent Hdm 18k oobtai réd %) m
.'1lqu1d 60044 c"d%]peg b@é\%s usi ngialSOO L of hot water was

subj-ectn‘(on?gémgsnr_ereggg%}gle%? g?ﬁgﬁﬁé%i)@_ﬂé alduns faﬁé z@ﬂtgéng r
l_' A-allowed_ by pulverizing- The step of _pulveriz%gg may 'be_.lin
 either order. The ?oro"us powder , whose ?r'eservgbility is high
;ﬁd' flavor aﬁd com;t;onents_detre]_:ic‘)rate less, 15 obtained by .
'puiverizing in fr_re'eze drying. ‘ .

_ 'In the above dryinq step, ﬁith’ respect to ‘the liquids |
containing extracted 'collnponents of coﬁfeE' (.e.'c;.. ‘ 'cgffee :
: e’ssence,‘dilﬁtedliquids , various fraétionated ]—.iquids gnd the

" :iike,) other than the coffee extract, the-opﬁi;nal concgntration |
is chosen Baé:ed' on the solid coricentration and the cj:levi'ce used.
lCommercially_évailable'deviceé can bé.éppropriately ﬁsed,in
both spray'dryingAand‘freeze drying. In ?efms of'géergy:'
" consumption an& cost of ..gqu;',pment, spray drying is more :
' _prefer;ble than fréeze_d_rying._ when the instant coffee rich
-Ain aroma is desired, freeze _d‘ryiﬁg is more preferable.

Tt is desifa}:;le that. a container or a package in which
-thé- t)owdexca_d élo.ffee is put is 'sealed', so that oxygen al_'xd water
do fot permeate theieinto for pres--érvation. More preferably,
P ' also, to enhance

npitrogen gas 1is enclosed thereinto.

palatability, powder(s) such as powdered milk and sugar may

3



Each instant coffee obtained in Exanple Al and
Conparati ve Exanple Al was di ssol ved in hot water to
beconme BX 1.5 (coffee solid content), and each
resulting drink was drunk by 15 coffee expert
panelists It was judged that Exanple A exhibited
better aroma and acidic taste and had an-excel | ent
flavor rich in coffee flavor, as conpared with.
Comparative Exanple Al (Table Al ) Table Al Exanple

Al Conparati ve Exampl.e Al 0 .
- be mlxedawéltmntgle instant cg%fee 1o pr”%lée azmcﬁilﬁéd o fliasd
' Aproduct " If desired,- the 'secondary materials described
previCusly may be also mixed.
With respect to the instant coffee acc,ording to the

invention ‘ non-_l:i_mitatlve embod:ments are descrlbed below.
(Embodiment i) A ~ptocess. for producing' _Lnstant coffee
~ character:.zed by subjecting coffee extract or coffee essence:
(concentrated coffee extract) to electroly815 treatment, o
- collecting the resultlng liquid in the cathode s:.de, and d::ya_ng

,- (.Embodiment 2) A process for producing instant coffee
-cheracterized by subjectlng coffee extract or coffee essence

) (concentrated coffee extract) to current passade treatment and-

drylng ‘the liquid obtained by the treatment.

(Embodlment 3) The process accord:i.ng to embedlment 1 or
2 cﬁaracterlzed by employlng fnr_the;; granulatlon optx_onally, :
after drying and powderlng-

(Embodmen.t 4) A hJ_gh qualn.ty instant coffee of which
rth‘e deterioretion 'o-f flavor and quallty is suppressed which
‘is _-produ'ced .by the process according to any one of e_mbcd:ime‘_nts
—-‘1 to 3. . |

| (Embodiment 5 } A coffe’e drink of nzhich_the decoinpos ition
of chlorogenic acid is suppressed , produced py dissolving the
'instant .coffee according to the: embod.jjnent 4.

production of powdered milk is described below.

15



Acidic taste 3.3. 2.7 Aft :
$2. 4 ertaste 36 :
_flavor 3.4 3.1 Total evaluation 3.-23‘2.2.7'7 coffee

fi:jn one embod:iment when. producing the powdered _miik
-_accordiag to the invention, a milk composition Liquid can be
5 suhjected to the- current pase'age 7trea'tment and/or ‘the
electrolysis treatxaent- The milk composition may be at least
one of the group consrstlng of raw mllk (cow's milk), processed
pilk, skim milk powdex, who:_Le milk powder, skim milk and
cencentra'ted m‘ilk-. A liquid compris ing the above one, a liqu 1d
obtalned by dlssolva_ng the powder in water or hot water,
concentrated or diluted solutions of ‘these lquldS, and the

| : lJ_ke are a].so lncluded in the milk COHLPOSZLthIl. F‘urther,' an
emulsrfylnq agent , a stabilizer such as cellulose and so-diu-_m ;
| ‘caseinate, and the llke may be added to the mllk compos 1tion;
The milk composition is Subje_cted to the electrolys:u.s-
treatment and/or the current passage treatment to obtarn a
reduced milk material. By the treatment(s), raw mllk—llke
_flavor is increased,- the taste 1is enrlched and stablllzatlon
h is also attained.
.'*rhe electrolysis ‘__tre_atment and the current: paseage'
A‘ treatment of the milk compositiOn‘ are performed in the same
manner as in the foregc:lng coffee'drinks_. I-neide‘ntally, these
i treatment_s are ‘the same not only with regard to the fmi;tk
- composition but also with regard te every step of the invention.
concrete descriptions are given below.
(Milk material used) |

Raw milk is used, and any milk selected from COWS

16



6 (good) <-- (bad) O (Test results:- Evaluation 2)
Each instant coffee obtained in Exanple Al and t he
Conparative Exanple Al was dissolved in hot water to
become EX .2.0 (coffee solid content), and each
resulting drink just after the dissolution and each
preserved under- conditions :accelerating effects. of

“tinme (at 60C for 3 hours) were subjected to
instrument S anal ysi s to anal yze change of anount of

: -~ chlorogenic acid. As a result it was shown that ... -
(Holsteu@l GRFRRS) hharooherh) oraupens ¢ shaeP i HaHREgee the .

N suppressed in Exanple Al (Table A2).

. . §g&entﬂ-‘yrthéryusmp@esaxﬁb;eettbe@tﬁcapﬁs&eé‘tré@la@lon
- 1ike can %q?ee drink in which quality change after dissolving

{h S cofif, 88 AN, beTEUppRessadizEhAgnysaddrT
treatment F%f%‘ggg%grgeamld referred to Shokuhin Kogyo Vol , 42

01,384a) -hohakjen APer Ex@rpt enil king ‘can
homogenl%%ﬁﬁ%?égfggtégn% gs (30096973 _Just after

be used.dI I%S{o' Utslt%rt]erltz:L )$ ok %@%é’e’lble to kill harmful

microorganisms and inactivate enzymes such as 1lpase.

'(Pretreatment of milk material)

Also, it is possible to use so-«called sklm milk in which
- only fat is removed modified milk in which composition is
modified ox nutrltlon lS added, concentratedm:ler processed.
.._Iﬁilk, an’ci the like, which are obtained by p;etreatlng #he \mllk
materlal shown prev1ously. '

The fat can be removed by a method generally used such
as centrifugation, and other oommon:_Methoés can . be
.;approprlately used._ |

Also w;th respect. to the modliled milk in- ‘which
com9051tlon 15 modlfled_or nutrltlon.ls added, treatments are
approprlately conducted (those in which content of amlneral(s )
-euCh as calcium and=magne81um is lncreased, those in which
,conteot of sodium is reduced, those in which a vitamin(s) is
farej added, those in which an emulsifier is added, ‘those in
whieﬁ a stabilizer such as cellulose and.sodlum caseinate is

added, those in whlch one(s ) selected from sugar, sugar alcohol,

- gweetener, flavor, enzynme, and the other materlals, 1s(are)

added and, etc.).
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Exanple A2 10. 0% 100% Cof fee extract (coffee
solid content B x 18) obtained  from 1000 kg of

cof fee beans using 1500 L of hot water was passed
~through an el ectrolysis treatment device of ARV Co."
having an ion exchange nenbrane at a rate of 4
liters per mnute, while a DC current of 5A was
passed therethrough. After collecting the resulting
liquid in the cathode side instant coffee was

obt ai ned by d
o gonr g R oo Bk S B S AR, e

_Q‘ox_«rdereci milk, the milk material or rp;retreated mllk materlal

- can be concéntra_tedjrfor: use. The process for concentrating
iﬁéy be the method typically performed generally, such as freeze
- ‘drying'a-nd vacuum (heat.in_'g) coﬁceﬁtriatioh. By éoncentrating,

are obtéine'd effe'c::ts s-uc'-h‘ as redﬁc'tion of heat energy needed .
- for drylng and phy51cal property mprovement of the dried
produ‘ct (powdered milk)y . The concent:catlon degree is such
‘that solid content :Ls from 20 to 50 When concentrated
'e’xcess;ve_ly (-50%. or more), vzl,scos:.ty of the concentrated milk
| isa'elevated'and pa]fficie formation in th‘fa spray d}:ylng becomes

' _-izicc’mmplete'- 'T.herefpré, sblubility of the resulting-éroduct'
is réduced.

- (Electrolys is treatment )

For the electrolys:.s treatment the device used is not
partlcula:cly limited as 10119 as it is used for electrolyzing
water and ‘the 11ke. For example, a two—cell system in which
'-two cells are partitioned viaa dlaphragm or a three-pole system _
| in Wh.LCh a DC voltage is switched over by a flip-flop circuit
can be used without problem. The two-acell system :anludes a
| - type in which electrolysis is conducted for a cé-rtaln period
of timé and a f_unning v..rater' type- Exampi.e of the diaphfagm
" includes an ion exchange membrane and a neutral diépﬁragﬁ such
E as a cé]_lﬁlc.)se membrane - Ushally_,- a commercially available

"electrolysis treatment device may be used.
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Conpar ati.ve Exanple A2 was carried out to conmpare

W th Exanple A2- - Coffee extract (coffee solid
content B x 18) obtained from 1000 kg of coffee beans
using 1500 L of hot water was-dried.in a freeze-dryer-
and then pulverized into powder to yield instant
coffee. (Test results: Evaluation 3) Each

i nstant coffee obtained in Exanple A2 and Conparative

Exanpl e A2 was di ssolved in hot water 'to beconme Bx

1.5 (coffee soli ENRtdemnd (ﬁaﬁhbéemmdlﬂ’@t@il Y
- Theng@ugr ek Wsl?%of%ryee expert panelists. It was

' j udged that Exappl e, A2 bhed abelleid casidibed.ast e
removing e akirarhingR dtﬁgdtgéglggcel I gnt flavor rich in

coffee flavor, conpar.ed i t m@lrﬁtéd/te E&asplge. .
':l;'heAZelé{:bft!:eﬁh|’gﬁ@ia W&itua“fl?gé M/agtlg%t ained in the

: invention than that .in freeze.drvi whi shs had _be:ae
'treatmentsoiﬁsydemedCQDdBét@éooasrn aﬁgf':ll?’ r}tgrwas confi rmed

that instant Coffee goQd [n hy sadhoheas
electrolfwfé birytite teninersk Pef SIS b nn (ftﬁerﬁy\%%e i nvention

and the %@iﬁm&iﬁ%@sﬁ rg)éig@e% i oF %ﬂ@tﬂﬁ?es as
descx::t_bed above 1f necessary, or both treatments mnay he
approprlately conducted at different times. I_n the 3_nvve_n'tlorn.,
_A'ln the electroly31s treatment, pretei.n adheres .tc_)_. the _’1.01'1
excﬁange membrane and the neutral memb'rane, and the membrane

- ltself is greatly deter:l_orated. " rherefore, asually it‘ is mote
" —ef:fJ_c:Lent to conduct the current passage treatment.
. These treatments can be practlced as is the case of the
—.-.,t;irc)'duct:ton of the J_nstant coffee descrz_bed prevlous;y.
'(Desj.eeatio'_n_ and powderl_z_atlon step)
e The milk (or px:etreated m:i.lk‘) subjected | to tte_
eieetrolys is treatment or the current passage freatment in this
' ';-ray ~is- dried and powdered according to a usual manner of the

i an
| powdered milk production. Fox example, the powdered milk c

| -‘ be produced as a powdered dried solid matter with water content
' of 5% or less by first concentrata_ng to a mllk solid content
.of 20 to 50% and subsequently heating and. drylng by a method
‘such as a cylindrical method_ , adrum method, an atomizing method,

a spray method and the like. Usually, - spray drylng 1S

conducted.
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3.9 Bitter tast

6343 2 Ac
Aftertaste 3.2 2.4 Cof idic taste 3.4 2.5

f eflavor 3.9 3.3

In -s'-ptay drying, desiceatioh and powderization are
ach'ieved inst—antly.by delivering hot wind (about 120 to 1‘9(} °C)
: 1n a drylng chamber and’ spraylng th_e milk ._(previously :
'concentrated) thereto from a nozzle(s) '

| When there is a problem that solublllty of the resulting
powder produced by spray dryj_ng is low, oxr when desm:ed
granulatlon may be further approprlately conducted.

Tn the state of the art, freeze drying is not frequent 1y

- u_se_d'- for :Lndustrlal related reasons such as cost and
t:r'oducti'{rity, but this is an excellent method in which flavor
' ,-is improved, and which can prevent heatlng deterloratlon-
‘Therefore, if desired, it is pOSSJ_ble to employ a freeze d]:Ylng
_-method. Freeze drying can be co1ducted ina usual manner. For
'example, the powdered nu.lk product can be made by freez:mg the.

‘milk or the pretreated milk (concentrated mllk if- des;red)

using llquld nitrogen oxr a free’ze‘r, pul‘vej:izing, sieving and

' -'sub_sequently subl;u_matlng water in a vacuum (SllltablY from 0.1
to 1 mmg). |

‘A eontai‘ne;:' or a'pacicage 3_n which the thqs«-obtair_xed
'j powdered milk is put is sealed, so that oxygen and water do
not ‘pemeeted thereiﬁto. |

With respect to ‘the powdered milk aceording to the
'invent'ion, non—limitative. embodiments are described below.

(Embodiment a) A pr'oceés for igtoducing powdered milk

characterized by subj"ecting' milk or pretreated milk tTo
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Total evaluation 3.7 2.8 6 (good) .e. (bad) O
Exanpl e A3 ‘Cof fee extract (coffee selid
content B x 18) obtained from 1000 kg of coffee beans
usi ng 1500-L of hot water was passed through an
"électrolysis treatnment device of ARV Co. having an
| On exchange Menbrane at .a rate of 4 liters per
mnute, while a DC current of 5A was passed

- therethrough. After collecting the resulting liquid
in the cathode side, 27 kg of -instant- cof fee was

e - ‘i%;& ef}ﬂ%'\ﬂ S ZRLdOihd nert Feainlusinkg 1dgsayn a
eleCtIOJ%@%- i |s I nst ant cof fee was di ssol ved

- ) 00 L er, pH adjuster -0.6 g was added
' cathode %tacpd fﬁ :\L/ve‘am%‘:" m Xi ng The resul ting mixed

|dvvasf edl. ringed
@ﬁ.@we%& ( Pff%e%@”mf?e i Sind Hohast el

drink, t.i
charact gyl 4ab bEsTRDS %ﬂ't“ E@ léé%}?%egaéian%\% Fierehe

- Coffee extract (Coffee s |d Gont.en a d
passage treatment and( drylng 8{1 1SYUE ogtélill@h (}P:} ke

: 't:_reatment.

: { En-[bo-dim'en't ) The, pr'oce:és according. to the -'embodi.ment- ‘
‘a or b, character‘ized l-by exﬂplo?y:'__ng further 'granulation'
o_ptioheliy-a‘fter" drying end powdering. |

{Embodiment d) The process dccording to the embodiment '
-c,- characterized 'By_drying and powaering by spray :d]':y-ing.'

" (Embo_diment e) The‘ proeess according to ahy o_ne‘ of the
embodiments a to d, characterized 111 that the pretreat'ec_i milk

is at least one se}_e-cted f-rcl)m‘ the group consisting o'f_skimmilk .
modlfled mllk, concentrxated nu_lk and processed milk.

(Embodlment f) Powdered milk with a high qual::.ty, Wthh
is 'p';:dduc_ed; by t_he process aceqrdin-g to any one of the
embodiments a to e. .

(Embodl:_ment g) The powdered milk with a high 'quai!;’itf
.according. to the embodiment f, _ characterlzed in. that the
-generatlon of at 1east one member Selected from the group :
,'consisi:ing of -‘3-»methy11;utanol, furfura.l ,. _butyrlc acid,
caproic acid and dii:r_tethylsulfoqe, which.- are components of
heated-milk odor, is suppressed.

Next, the invention is illustrated specifically below

- 21



from 1000 kg of coffee beans using 1500 B of hot
wat er waS subjected to powderization treatnent using
a spray dryer to obtain 27 kg of instant coffee.. 27.
kg of this instant coffee was dissolved in 1000 L of
het water, a pH adjuster 0-6 g was added thereto-,

al  owed by mxing. The resulting mxed liquid - was
~filled- in can containers, and pasteurized in a
retort (F =. 4 or nore) to obtain coffee drink. (Test

resul ts: Eval uation 4) Wth respect to the drinks

by referﬁbhglﬂadEkamE&aﬁpJe A3 and Conparative Exanple A3,
~ thoSe just after the production and those preserved

(AEMﬁﬁgtgﬁﬁdbbfgﬁﬁgaccelerat|ng effects of tinme (at
7 for 3 weeks ) were subjected to instrunent.
Exﬁmple.ﬁ?ﬁlys's to anal yze the change of amount of

| orogenic acid. As a result, it was found that the

COEE &8 ”B%Ekgb%” (goiq‘_bﬁleo rQOe Q:@&tgnw Bhxt18p ¥BBa ined
suppr esse Exampl e A3 (Table A4) . Consequently,

fromrlﬂﬂd }cgwaf RSN, E LS B0 153 51 Botupltdy was passed

. through an el'ec_tr_oiysis treatment device of ARV Co. baving an

ion exchange membrane, at a rate of 4 liters per minute, while

.. & DC current of 5A was passed therethrough. After collecting

_the resulting liquid in the cathode side, instant coffee was
oﬁtained by powderization treatment using a spray dryer.
(Comparatlve example Al}

Comparatlve example Al was carried out to compare with

ﬁxample Al. )
Coffee extract —(cbffee solid content B X 18)_}ob;tain-ed
| :: -_::Eroﬁ 1000 kg of cqffee beans using 1500 L of hot water was
' powdered by a spray dryer to yield instan{: coffee.

(Test results: Evaluatlon 1y

-

Each 1nstant coffee obtained in -Exampie Al and
© Comparative Example Al was dlssolved in hot water to becone
| Bx 1.5 (coffee solid content), and each resulta_ng drn_nk was
drunk by 15 coffee expert panel:}st‘s . Itwas ]udged that Example
‘Al exhibited -betté_r‘aroﬁla and aci_d'-ic taste anci had an excellent
flavor' rich in coffee fl_évor, as compared. with —-Compar‘ative

' Example Al (Table Al).
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coffee drink wi-th | ess quality deterioration for a
| ong period of tinme. Table A4 -Conparative Exanple
Exanpl e A3A3 :Just after productionl100%400% At 60c
for 3 weeks899%8' 2% (B) Powdered M| k : Exanple Bl
Past euri zed and honbgeni zed m |k was subjected to
current passage treatnent (1-0A - 10 seconds), and
after collecting, powdered m |k was obtained by
powderi zation treatnent using a spray dryer.
' (Conparative Exanple Bl) -Conpar ati ve Exanpl e
Table Al1B1 was conduct ed to corrpare vvlth Exarrpl e Bl . Here,

and hoanenl zed nmkgmpmepgmderl za |%Pla gfreh,

“Aroma ' ’ 3.2 2.8
Bitter taste B 3.4 2.9
' Acidic taste 3.3 2.7
Aftertaste 3.3 2.7
Coffee flavor 3.4 3.1
- fotal evaluatlon 3.2 - 2.7

6 (good) < (bad) 4]
'f(Test resqlts: Evalgatibn 2) |

Fach iﬁstant_coffee obtained in Example Al and the
”éomparative Example—Al was dissolved in hot water té become
;BxiZ.O (coffee solid coﬁtent), and eﬁch resulting drink just
éftér the dissolution and each p;eéerved under_gonditions
:;,accelerating effects.(xf time (at 60°C for 3 hours) were
éﬁbjected fo instrhment_anal?sis to analyze change'of'amount
of chlorogenic acid. as a result; it was shown' that
'decomposition of chl-o-roge;nic acid with time was suppressed in
Example Al (Table A2).

Consequently, it was 90581b1e'to obtain a stablfzcoffee'
drink in Which quality change after dissolving the ;nstant
.coffee can be SUppréssedir (Analysis of chlorogenic acid

referred to Shokuhin Kogyo Vol. 42 No. 12 page 29 to 38')f

Table A2
_ Comparative
: ] . Example Al Example Al
Just after dissolution 100% . 100%
"At 60°C for 3 hours 100% . 97s

Example A2
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using a spray dryer. (Test results: Evaluation 1)
Each powdered m |k obtained in Exanpl e Bl and Conpar at
ive Exanple Bl was diluted to Bx 12.0 (soluble solid
- content) , and drunk by 15 expert panelists. It was
judged that the .powdered mlk in Exanple Bl did not

have a bad. aftertaste characteristic of
powdered nilk and was palatable with a good flavor
like rawmlk flavor, i.e., it had an excellent

flavor, as conpared with the powdered milk’
CofbepaestreetEanpife BB kbl EFFAL (Arg| Y8} sOhfained
aromati c conponents in the mik given in Journal of
. from100Q ke okapafi€se 1Spanetus oy 1%5&%%@8&}@ YasRt D%Y
Vol . 47, No. 11, pages 844 to 850). Table Bl Exanple
~ through &l e@r_tmafcalyy:e; Emaptlaeﬁt 8awlice306 BRE Ghedtavddig an
: idn éxchange membrane at a rate of-&.liters per'minute, while
a DC current of 5A was passed therethrough. After collecting’
~the resulting liquid in the cathode side,_instanf coffee was
obtained by drying ueing_a~freéze-dryer and thén,pulverizing
dAnto powder.
(Comparative Example A2)

Comparative Example A2 was carried out to_compare*with
- Example A2.

Coffee extract (coffee solid content B X 18) obtained
from 1000 kg of coffee beans using 1500 I of hot water was dried
in a freeze dryer and then pulverized into powder to yield
instant coffee.

{Test resgits: Evaluation'S)
Each instant . coffee obtained  in Example A2 and

f Comparatlve Example A2 was dlssolved ln hot water to- ‘become

. Bx 1.5 (coffee solid content)r and each resultlng drink was

di:uﬁk by 15 coffee ex_pért _panelists . -It.—was judged that Example
Az.exhibited better acidic taste and aftertaste and had an
excellent flavor rich in.- coffee flavor, as compared with
'"'C-dAI_uparetive Example A2. - Since higher fevalua_tionﬁa’s obtained
in the invention than that in.freeée drying which had beeﬁ‘

considered to be good in gquality, it was confirmed that instant
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|3 .8 3.7 Aftertaste 3.5 2: 9 Powdery 3.6 2.6 Raw m | k
eness

k 3.7 3.2 Total evalUation 3.7

S

coffee ‘good in quality with much less quality ‘deterioration

' was obtained in the invention (Table A3).

‘Table A3
Example A2 Comparat;}:;e Example
.Aroma_ - - 3.9 3.9
‘Bitter taste 3.4 3.2
Acidic taste : 3.4 2.5
Aftertaste , - 3.2 2.4
" Coffee flavor 3.9 - 3.3
Total evaluation 3.7 2.8

6'-(good) <> (bad) ©
E#aiple A3
Coffee 'ex.tract (coffee solid content B x 18) obtained
B _'_froﬁ 1000 kg of coffee beans using 1500 L of hot water was passed
_through an electrolysis treatment device of ARV Co. having an
, .j_0n exchen'ge membrane at:a rate of 4 liters per minute, while-
e DC current of SA was pass'eci therethrough. After cdllectin-g
'the resultlng liguid in the cathode side, 27 kg of :Lnstant
-coffee was obtained by powder;l,zatlon treatment using a spray
' _--'dryer. 27 kg of this instant coffee. was dlssolved in-1000 L
of hot water, pH adjuster ‘0.6 g was added thea:eto, allowed by
—  nﬁxing- The resulting mixed liquid was filled in can
_c‘ontainer's, and pasteurized in a retort (F, = 4 or more) to.
; 6btaip eeffee_ d]:ink_.
‘ (‘Comparative Example A?;)_
Comparative Example A3 was carried out to compare with
_Exelﬁpler A3.

Coffee extract (coffee solid content B x 18) obtained
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3.3 6 (good) 4. (bad) O (Test results.:
Eval uati on 2) Each powdered m | k obt ai ned-
in Exanpl e B1 and Conparative Exanple Bl was "

di ssolved to Bx '12.0 (soluble solid content), and
each resulting solution was subjected to instrunent
anal ysis to nmeasure anount of odor conponents. As a
result, with respect to five odor conponents

(3-net hyl butanol, furfural, -acetic acid, caproic

rom 100Q ol TELDYL SULEQRE), MAICA 31 of 4PH GRb Redd dpguagor
from 10,0OCdﬂ:’pd:h‘:en‘f‘_%jtf %enﬁﬁﬁn\ﬁhlhg g;:(% bit "a strong heated-nilk
. odor, rancid odor, or stale odar. fhe.contents d o
Sﬂb’ieCte@m%“@r%@%lﬂﬂcﬁrﬁg&EF"tthgl%rjt“r?{)%e Si%n gnp rative
‘ Exanpl e Bl (relative co F.ison). .Deteari '-ggf'_%\@eng
obtain 27 kgheht ipataRk EPSESErLgﬁ?bﬁgﬁ%%d%Pé%§ﬁ¥$%§§%s
' suppressed in Exanple Bl, and the sql.ution of t{?
was dissojowderiadlAPPKLof B8l \,\gspg 8§guﬁgegfa§v--ﬁ]- E»{as
_ not exhi biting the heated-m | K odor char acte%g'ist 1S Lof
added thepeinsredlowekd pYabising)y The eeuplBadfHEB 14 :
: - Conpar ative Exanpl e Bl 3- Met hyl but anol 98%400%
was filldtirifiicanl 00vBineris, acidl POCKSEPAAE 1BcRdIBET (Fo
‘= 4 or more) to obtain coffee drink.
(Test results: Evaluation 4)

With respect to the drinks obtained in Example A3 and
'édmparative Exampl;e-AS, those just after the _prqduction and
ﬁhose preserved under conditions accelérating effects of tjme. B
'{a-t 60°C for 3 weeks) were subjected to instrument analysis

to analyze the change of amount of chlorogenic acid. As a

'résult, it- W'asrfo_u-nd that the decbmpqsition of chlorogenic acid

. with time was suppressed in Example A3 (Table Ad).
consequently, it was possible to obtain a stable quali_ty_'

Coffée drink with less quality deterioration for a long period

‘of time.

‘Table A4 _ ‘
' L , - Comparative Example
- Example A3 7 A3
“Just after production “100% T 100%
'  89% ) 823

At 60°C for 3 weeks

- (B) Powdered milk
© Example Bl
pasteurized and homogenized milk was subjected to

‘_'current passage treatment, (10A, - 10 seconds), and after
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D met hyl sul f onel5%400% Advantage of the.lnvention
Quality deterioration can be prevented by enpl oyi ng
the electrolysis treatnent and/or the current passage
treat nent. First, in the instant coffee, .
deterioration during the production of the instant
coffee is prevented, and it is possible to produce :
the instant coffee which shows | ess change of coffee
: conponents and a rich-flavor, when being.dissol ved.
- It is possible to enjoy coffee.like.regul cof fee.
collectipnggt Qgﬁﬁﬁﬂ?dhﬁ¥l 'I5ﬁ¥%ecﬂﬁ%ﬁ+?§ga#p§rﬁﬁy§é¥igé%aon
production of the i'nstant coffee is inproved, but
treatmen}| ¥§1ng jas PSS B $%- suppr ess conponent
- deterioration ( .chlorogenic acid) after dissolving
(Comparagigec Bxage®lien Bdonponent - (chl orogenic acid) with the
passage of tinme after dissolving and filling in
covparaitiges BrangHe ddbevas ArRnd¥3tetht TR oFPERAEFo I
, according to the invention.-In particular, since the.
Example BhangHeab} epodileseidyinid ke arpdecheinadebyr sBPF erddgd
) period of time, it is possible to deliciously drink
pasteurigv@nand aombakaiset evilie powdewdebiantden Freadment
invention is dissolved 'and warnmed in a coffee server:
using a 8brayPelryledr. a long period of tine. The . .
: i nstant coffee with | ess conponent change obtained in
(Test regggtgnv%ﬂkggﬁﬂﬂgﬁlbp)utiIized as a substitute for
S coffee . "extract utilized for the production of
'Eafiﬁg%c%)ééf&% nil4Sobth i REWORS 856G Tes] e¥id 86hpuirtlt ive
- I'ght wei ght "and smal| volunme is produced and this is
- Example %‘q | RE %J%]F&@Qf eseBlk {PVENf48Mubl e Ked ddhtderd pE@nd
- : here coffee essence is produced in a foreign

arunk by SEAE PRhERTSRE SNikPAS, Teqld GlhaieobbeRCrea

A roduced i n the other country); it is
‘milk in BRI Pa fid ST KA0LYa HAAH G LA AAIRY EnbpabeBY ibRec

. of powdered milk and was palatable with a good f£lavor like raw

milk flavor, i.e., it had an excellent flavor, as coﬂ_lpq.réd wj_th
the powdere& milk in Comparative Example Bl (Table Bl). .

: (Analysis. of aromatic components in the milk given in,Joﬁrnal

of the.Japanese‘Sbciety for Food Science and Technology, Vol.

47, No. 11, pages 844 to 850).

Table Bi _ _
' - Comparative Example
Example Bl emp4. . P
: Bl
Smell ) 3.0  2.8
Sweetness 7 . 5 3.8 3.7
Aftertaste 7 - 3.5 2.9
Powdery ' - 3.6 2.6
Raw milk likeness 3.7 3.2
3.7 3.3

-~ Total evaluation

" 6 {good) < (bad) O

(Test results: Evaluation 2)
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Al'so, in the powdered m | k; deterioration of the ,
powdered m | k during powderization is prevented, and

it is possible to produce the powdered mlk with |ess
heat ed-mi | k odor (conponent change) generated during
the production which is close to rawmlk in quality.
It is possible to have a delicious drink in place of

m | k by dissolving the powdered m |k produced in the

i nvention. Since the powdered nmilk obtained in the

i pvent | fel erved for ' |
o R P AR AP PARTE O TRUTSoR sl COPRa e LLve

» . transport from qQverseas _(distan ace) .i.S, required,
Example BAQWARGHLHEPDAES. EP Bk LaF pbanarBl Sre bR ik CEAERES
material is anticipated. CLAIMS 1. A process for
and eachyr g@gEiltgrg poAdBLe® i VRS prvthigctsthi &R cﬁ?rﬁfﬂ%‘?nt
subjecting a liquid food to at | east one_treatnment
' analysiss&bepeadufeopmeHatyPdupdesnSPRPPRENGE -el BEt RoF§ERLL.
. treatnment and current passage treatnent, and dryin
with respectr elat-ediveuieddenodcPyporenhsnbed— F'éﬁ%’@ﬂtﬁﬂegm
, ' the group consisting of (1) spray drying the treated
- furfurall,i adietitoadid,( Daprektei agid hedimebhpdsnilgong )f ybdch
Co pul verizing the frozen liquid food and freeze drying
_are typikha pehvengzedoln @ombdmants atml milk which exhibit ‘a

strong heated-milk odor, i‘éncid odor. or stale odor, the
C§ntents' in Example Bl were much lower than those in Cémpa;_:ative
E-xaﬁnple Bl ( relative comparison}). Deterioration owing to -hea£
| vin‘ the p;:qducfion of p(.)Wd,er_édz milk was suppressed: j.n,EXan}ple
B:i p and the solution of the powdered milk in Example Bl was
' close to raw milk‘, hqt_ exhibiting the heated-milk odor

' characteristic of powdered milk (Table B2}.

Table B2 N
: : : tive Example
Example Bl Compara J}.;;e Xamp
3_Methylbutanol 983 T 1003
Furfural _ ) - : -100%.
- Butyric acid = , o= : 100%
.Caproic acid - 100%
- Dimethylsulfone ... 15% . | “100%

. Advantage of the Inventiop |
Quality _deteriorat’j.on can be _prever_ﬁ:ed by employing the

_‘électrolysié treatment and/or the current pass.age' "treatn_le'rl-t.
First, in the instant coffee, deterioration during the

production of the instant coffee is prevented, and -it is

“possible to produce the instant coffee which shows less change
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(3) freeze drying the treated |liquid food and

pul verizing the dried liquid food; wherein the liquid
food is one nenber selected fromthe group consisting
of (a) raw milk, (b) mlk, -(c) skimmlk, (d)
nmodified mlk, (e) concentrated mlk, (f)
concentrated skimmilk, (g) concentrated nodified

m |k, (h) an aqueous solution of whole m |k powder,
(i) an aqueous solution of-skimmlk powder, and

of coff;ee'components and a rich flavor, when being dissolved.
It is possible to enjoy coffee like regular coffee just breved.

Not oﬁ_ly the quality efter the éroduction of the instant
coffee is improved, but alse it is possible to suppress
component deterieratio-i} ( chlorogenic acid) after dissolving
and change in component (chlor-ogehic acid) with the passage.
of 'tiine after dissolving and £illing in containers in the ,case_'
of the instant coffee produced aecdrding to the ihveﬁtion. In
p'articuiar, since the cinang'e'after dissolifiﬁg can l.a_e prreven‘te.d
for a long period of time, it is possible to deliciously drink
-even in a state 'Whére th-e powder o'bteined in iehe inirenﬁion is
~ dissolved and warmed in a coffee server-‘or a pot for a iong |
,pefiod of time.

The instant rcof_‘f.ee 'w:-i_th.'l'le__ss component change obfained :
in the invention may be ‘utilized as a substitute for coffee
' 'extfac':t -u-tilized for t'he production of .can coffee. ‘i‘hlis, if
powdered coffee extract with 13_ght welght and small volume is
produced and this is shipped(the present 1nvent10n is worked
-, in a place where coffee essence is p'ro_duced in a forelgn
eountry) instead of _shipping ‘the original coffee essence
(produced in the other country), itis poee'ible to remarkably
‘recrlu’ce transport cost by the use thereof.

Also, in the powdered ﬁiik, deterioration of the poﬁde-red
milk during powderization is prevented, and it is possible to

produce the powdered milk with less heated-milk odoxr (component
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(j) an aqueous solution of nodified mlk powder.
2. The process.-according to claim1, wherein the
liquid food subjected to.the el ectrolysis . treatnent
is collected fromthe cathode side. 3. The

- process according to claim1 or claim2, wherein the
;thole process or a portion thereof is conducted
under deoxi dated condition.- 4. A powdered drink
produced by the process accordlng to any one of

' claims 1 to 3. | Qdiicess

- change) W%%%@d‘%%ﬁh@o%roég% gr anuﬁatﬂl g% t eg%owder ed
drink according to ¢l d .

milk in goplitiet hdl LhiRI$ ‘Flfs%glag % &oft VI ng ?ﬁe po]\[ixlftr'i}gr(Le%[5

: drink according to claim

place of p‘:lddmbgddbﬁsﬁlﬁéflﬁoﬁhWewé@BﬁgrIf]%%g I%ﬁ%cgoﬁ“\el‘l5 nJgn iy
granul ated drink according to cIa|n15

invention.

Since the powdered milk obtained in the 1nvent10n can
be safely preserved for a long perlod of time, it 1s sultable
& for the case where the transport from overseas. (d:a.stant place)

is required., and the increase of use of powdered milk as-a food

material is anticipated.
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CLAIMS

1. A process for producing a powdered milk product, which
comprises Subj:ecting a kiquid food to at least one treatﬁient.
selected from the group consisting of electrolysis treatmeﬁt
and current péssége' treatment, and drying the treated liquid
food by one memb.er -selected f_ron;t the group-consisting of
{1) spray dryiﬁg the treated liguid fooed,

(2) freezing the treated liquid food, pulverizing the frozen
liquid food and freeze drying the pulverized liquid feod, and
(3) freeze'dx._‘ying the treated liguid food and pulverizing the
dried liquid food; | | ’ |
E Wh_ereiﬁ the liquid food is ene member s_elected from the group -
-coﬂ_sisting of. -
fa) raw mlk,

{b} milk,

(c) skim milk,

(dy modified milk,

(e) ‘conc-e-nt-ra_‘ted' milk,

{£) conc'eﬁtrated skim -mi-l}:,

{q) concentrated modified milk, .

{h} an aqueous solution of whole milk powder,

T



(i) an agueous solution of -skim milk powder, and

() an agqueous solution of modified milk powder.

2. The process according to claim 1, wherein the liquid

food subjected to the electrolysis treatment is collected from

the cathode side.

3. The process according to claim 1 or claim’ 2‘,"wheiein :
the .whole process or a portion thereof is conducted under

dedxidated condition. -

4. A powdered drink ‘p'z_:oduc.ed by ‘the process accordi’ng to

any one of c¢laims 1 to 3.

5. A granula-jted drink produced by a method which comprises

granulating the powdered drink according to’ claim 4.

6. A di‘ink producedby a mathgﬁ v;'hich'cc_smpris es dissolving

the powdered drink according to claim 4.

7. Adrinkproduced by amethodwhich comprises dissolving

the granulated drink according to claiu 5.
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