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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 specifically, the
invention is characterized by drying drinks which
have been subjected to electrolysis treatnent and/or
el-ectric current passage treatnent. The powdered
dri nk obtained by th ﬁéﬂﬁi%” such as instant
cof fee and powdered Mtk 1S prevented from
deteriorating in flavor and quality, and when thls i's
restored, wth water or hot water, it is restored to
one-which is by no neans inferior_to the drink before
RRERY DRENKFeAND PROBESAr FOBOERADUCTHNG cPHE aBIE f 00ds
and drinks has recently increased, and consumers are
- nore likely to require food and drink materials which
~are safe and good in qpallty. one of several nethods
F].El Opf ‘j“‘_“_[_\ it AV &) ki FaralKE: ¥hels and dri nks whi Ch
do not have long |ife over a long period of tine :

i nfhedepresestcciniventans poedietegation dodierwiier and
as is seen with instant coffee, the desiccation and
powdpmideartipat iadh d@fifkesdsusrid: a@rcnifehawaubemnlhbsand the

performed for convenience of being 1 restored to their
resulkiggnpbwdéaéa duihkdy pevre gpewificaklhotthevdmsrendridn
' for the purpose of preventing deterioration because

is chagubaérsefeaegydaﬁsyrmgr Ak WHEMDhalts ibgen subjected

preservati on.
to electrolysis treatment and/or electric current passage

treatment. The powdered drink obtained by the invention such

- as instant coffee and powdered milk is prevented from.

deteriorating in flavor and quality, and when this is restored,

with water or hot water, it is restored to one which is by no -

 means inferior to the drink before drying treatment.

Prior Art

Social concern ébout_foods and drinks has recently
increased, and consumers are more 1ikelf to féquire fobd and
drink materials which are safe aﬂd good in gquality. One of

se_verai methods for preserving and supplying foods and drinks

which do not have long life over a long period of time includes

desiccation and powderization. Meanwhile, as is seen with
instant coffee, the desiccation and powderization of foods and

drinks have been also performed for convenience of being




Also, with regard to the technol ogy used in.producing
drinks, for exanple, instant coffee is excellent in
terms of ease of preparation and. produci ng no waste. .
However, a disadvantage can not be avoided that there
is difference of flavor between instant coffee and
regul ar coffee. Thus, people. who are fond of
drinking regular coffee often avoid drinking instant
cof f ee. hb i ncrease of instant coffee in the nmarket

' restoragaY a{fl ks o oi’f:ej%/e‘rr?altl U L. %s%t fn% ? ?Qn%%e}@eer NG

erence ee an

cof fee (instant coffee [ [
water ar}%éﬂ%?:h@owa@o "7 s ey e edePytinn bReRRe
to |nstant coff ee, coffee xtract, and coffee essense
regulag refigeed ?F&&%??%H? VLY BRSPS SR ¥ Y en
' state. Thus, it is necessary to_control heat shock,
Rhafge¥ithnregpss, ten&heehsetRod g Yd By iy producing
di stribution. Instant coffee is produced by two
drinkspef@Bdsxanplay Hﬂ?tﬂ@t %ﬁf@?e@z@wlﬁgﬁ Ge terBgueéd.
by freeze drying is better in quality and al so
ease odxcpléparataonolamsi | produpgangi tng swastel.| Hewever, a
sufficiently satisfactory. Also,. in the case that
disadvanwdgeedan hktwbiec hviod dede tdranphereofispdadiersnce of
, produced by drying drinks conprising a mlk -
_ flavorc@mmmﬁdﬂ(HMSEagt coififfee tdved e regalheercdihiedr obithos,
- that no 2 matter how the powder is produced, the drink

peoplel REbOREE foam IUTe drpoukialy hasgwlat | dyfrews ho ti&h eaeslid

 fromthat of raw mlk owing to heat when spray
drinkiflfYidkanthesf ReOp! fol hdFéssd FUShEYah8VE Ffee J.nAthé
market in the past several years 15 attributed to the a_Eove
qualitative &ifferencé between instant coffee and regular
coffee (iﬁstant céffée is inferioi‘ in aroma, “regular coffee”
flavor and aftertaste)'.

In contrast to iﬁstant cqffee, coffee extract and coffeea
essense which are liquid are currently distributed in a frozen
' -_ state. Thlis, i£ is necessary ‘t'o'control heat shock, changes .

Cin dolof, and temperature during the distribution.

Instant coffee is produced by fwomethods, spray drying
and freeze drying. One produced by freeze dryiné is bettér
-in quality and also excellent_ in solubility, but it is still
ﬁot éufficiently satisfactory.

Also, in the case that powdered milk -whiéh is one example
‘of products produced by drying drinks comprising a milk

'composition, e.g., milk, there has been the problem that no
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| ong desired powdered mlk close to raw (raw mlk) in
quality. Besides, for the purpose of |owering cost,
the use of preparations inported from overseas
(QOceani a, Europe, etc.) j in which sugar and cacao,
etc. have been mixed with powdered mlk, has being
increased. But in the quality of the powdered mlk
used therein, occurrence of verdurous odors (grassy
odors) due to the difference of feeding stuffs and

matter hdtne pBidedsis peodateal, abhe aspacirakitprafit £rom the
drying, and thus the quality |Is not satisfactory as

" powder ¥fls qﬁb@@tﬁ‘ﬁutzﬁ%iif@réﬂt eftd@tHat b¥ SalkveiThewing

i nvention has been made to neet the foregoi ng needs
o) €., md t b & Rse tphe

to heatdgg%g}sﬁef% ‘Qﬂtj:rt"ﬁL en ds’t alg'liﬁ?ist' §§ &tjﬁggflldas g Fa%aﬁga%ﬁ ebg uhaéﬁei y
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_t hereof . First, with f to inst i
erepaxis e Bodie L il PURERSE! (LRekByaEREBb e
in 'ngcgg%gﬁl%ﬁqg‘?@l.dl_?}la%é@elt ggﬁ;g ‘lﬁgé\n ggﬂﬁ\zﬁ}%?etﬂs&al%lgrpowdered

industrially producing efficiently instant. coffe mh%h
€&s

- milk, hgisghedngl irgreanted ovditodBsthe kil ifnbopitehle

our goal. (1) There is no instant coffee by which
nilk uspddpler<in eAFoyrense 4 uopruBpus GlaE (G6RFEE Al ch
has just been brewed. (2) In ﬁgray dhging-for ‘
s and farming methods

is detectable especially after drying, and thus the quality

* is not satisfactory as yet.

: Prdblems that the Invention is to Solve

The invention has been made to meet the foregoing needs

of the industry. It has been made to prevent the decrease in

Ithe -stabi-iity, the flavor and.the guality of coffee, milk

' _"Acomposition—comprising drinks and other various 1iquid foods

with regard to physical properties and organolepi:ic properties,

tomaintain or improve the stability, the flavor and the quality

" thereof.

First, with respect to instant coffee, in the light of

convenience, diversity of uses and other useful gqualities, the

following problems are considered.

Development of a new method for industrially producing
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during desiccation, aroma conponents are nuch | ost by
volatilization, and thus flavor is weak and solubility
i's slightly worsened in the final product. (3) In
freeze drying, since desiccation can be perfornmed at

| ow tenperature, |l oss of aroma is |ow, but "regular
cof fee" flavor is slightly. weakened, and it is not
possible to enjoy the aronma and t-aste of coffee which
has just been brewed. Additionally, in the freeze

cric U R B B ko R LR Gl

roduced as follows. Raw
m |k ~ pasteurization (UHT pasteurization : 130 to .
14bCTherepis redesdapt coifaanbX oitish pPgepdf can enjoy
(concentration to about one-second of the origina

the fhawemtqf -remwbayemetfeonvhiganbaenivsk)begnshrayedryer

- -' drying -3 powdered milk (with respect to skim
ni2k, It lepprochssing fidie pewderntzabionboliee texepiing
that fat is renoved by centrifuge after .the

Meanwhile, with the respect %o powdered m | k,

. 'dﬁrin@asi@jrdczsaiicqn) ez r coimponkeatsonwdeeednuihk m-‘ablrudeyj _'

- by the above conventional nethod, defects such as
volatiEneseid®n ehdheated fiakorodicr wesk nahdagoilded,lidyd ig
" is inpossible to say that the powdered m |k

“s1ighE@PPreYsenas - avZee | kimil nprédudkans for Solving the

Probl ems In order to attain the foregoing objects, the
. p{}?ﬁ el £ré8YE 1S i d)2% Eneenibe] 86h t 1WE HandBé | RSt HAased
0 : :

varil ous

 at low temperature, loss of aroma is low, but *regular coffee”
flavor is slightly_weakened;‘and it is not possible to enjoy
‘the aroma and taste of coffee which has just been brewed.
Additionally, in the freeze drying, since the‘energy cost of

the powderization_is‘high, the commercial products become

expensive.

Meanwhile, with the reSpect to powdered milk, typically,

'poﬁdered milk is produced as follows.

' Raw milk — pasteurization (UHT pasteurization : 130 to
140°C, 2 to 5 secohds)-e-vacuum.concentration (cdncentration_

to about one-second of the original amount) — homogenizatidn_

.(homogenizer) ~> spray dryer — drying — powdered milk (with
: respect to skim milk, the process is the same as the above,

except that fat is removed by centrifuge after the

pasteurization)

However, in the. powdered milk produced by the above
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aspects. Consequently, they have conducted extensive
st udi es upon focusing on a systemof stabilization and
prevention of quality deterioration or a system of

| ong-term storage without the use of food additives
in the desiccation and powderization of liquid foods,
in view of consuners' recent desire to avoid intake
of chem cal food additives such as quality
deterioration preventing agents. They have spray

coffee extract (so-called re , and ave

milk’ o8BEaQE§dn8t”$-\é—§Eggﬁef uhqf Lipdisng J'_tmgr%ts s']{i!)rﬁgrne ;'s}]a:f; ithat

I’ NSt an cof econes one wWith an ex

ene pofdBelnafR abbEax plthls B BTk BdH 'O 10r bher

studying, it has been confirmed for the first tine
‘that by subjecting coffee extract to electrolysis
~ treatnent or _urrenh passage treatnent, the instant

: lv s dryi ng can be produced which
is better in quality than instant coffee produced by
Ipeorder ohRarttaiebhedf9rRgoaRE AR3eatAy ghkhguRrPEGNT
close to that of regular coffee and further in the

~ inventexnse hewet heonduehad darvesd Lgsdvidaie dbdged ulsirecvangouse

. coffee extract of the invention to freeze drying, the
aspectgual Gansdmuamielky edlieyahave candunttedexteagilvar stofies.
As a result of further investigations based on these
upon fosesithg nawd isysitegs ot Beabildrbitdownhasdbpeavénnabhyof
.conpl et ed. ‘ '

-guality deterioration or a system of long-term storage without

the use of foodl additives in tﬁe desiccation and ?owderization
Qf' liguid foods, in view of consumers' recent desire _'to avoid
intake of chemical food additives sﬁch as quality deterioration
preventing agents. | B

They have spray dried a treated liquid obtained by

-' ‘glectrolyzi_ng coffee extract (so-called regular coffee), and
“have obtained a nqvel ﬁseful finding that the resulting instant
-coffee becomes one with an extremeiy high quality, and ﬁhe..
.:flav_or and ql.:lality close to those of regular coffee can be

obtained.

As a result of further studying, it has been. confirmed

for the first time that by subjecting coffee extract to

electrolysis treatment or current passage treatment, the

~instant coffee powdered by spray drying can be produced which

is better in quality than instant coffee produced by the




In view of demand for .i nprovenents, as a result of
i nvestigations of various aspects, the present
i nventors have obtained the useful finding that when
after the current passage treatnent of rawmlk it is
spray-dried, the resulting powdered mlk has an
extrenely high quality, is excellent in flavor, and
nei t her verdurous odor nor heated-m |k odor is
detected, . so that the quality is not .inferior to t?ﬁt
- standgfd; frearekdradng ppdubasof PagbnaRalifsGlORE &ivs FhRd
has been confirned that when'a mlk conposition -
 of requliagurdffies andjBitdier e Ehe@as? ¢4 she Aottt ceffee
o current passage treatnent in the process for ]
‘powdepeddug iswdp jrniire dhe crEfgenexarpeh of twatigwentiiqa to
‘odor in producing powdered m |k is suppressed,. t hereby
freezthdrydnger edheai bhality ceedongs clegre vad artfat tof thag of
mlk being obtained. As a result, of intensive -
requlat s EBebasdis an rMetade afs dhurtheewihiveditigstivme based
- i nvention has been finally conpleted. The invention
on thése dasshibatkw rfidetaids palimw.inverriant inesn@eene finally
invention, aliquid to be dried and powdered is
.complédbjected to electrolysis treatnment or current 6
passage treatnment or both of these treatnents. Wth

 TE5PGShw P t HERSnl! SRIERhSroCLRERDE , PASSACresult of
treatnent and/or - electrolysis treatnment may be

..invesﬁ?ggﬂfﬁﬁ? &P FarSi A G SLEN bRk pPEsbRt And SRS Mave
step © he process of “from'the s?artlng material to
A Liau >~ i :
- ontaifel il dp b LA G S A B il ont pazoaae
't’r'eat%gg{; gngég?ght&flp g"_tl fst. E.s%rr’aygélrrri%rg, PRE Sr%qs%fi{z‘?r?é B'Smie%}ﬁ

milk has an extremely high quality, is excellent in flavor,

‘and neither verdurous odor nor heated-milk edor is detected,
so that the gquality is not inferio-r to that of raw milk.

As a result of further inves_tigatiorns,r it has been
c_:onfirmed that whenl a milk composition _(liquid )-is subjected
to electrolysis treatment or current passage treatment in_.the
process for ‘_prodticing bowdered milk, generat'ionr of heatedf-
1milk odorx in‘producing powdered milk is suppressed, thereby
the powdered milk with quality close to that of rawmilk being
" obtained. As a result of intensive studies based on these
useful new findi_ng‘s-, the invention has been finally c.ompleted..

Thé invehtion is described in detail below.
. In practicing the invention, a liquid' to be d'ried and

* powdered is subjected to electrolysis treatment or current




el ectrolysis treatnent may be repeated or a
conbi nation of the two treatnents may be repeat ed.

. Further, various secondary naterials for conbining
with the starting material, or conponents used in
preparing the starting material or the secondary
materials may be previously subjected to current
passage treatnent and/or electrolysis treatnment, if
reqU|red First of all, for producing the instant

ee accordl he inv n S e 0
'Passag%qab Y Q Q%) ﬁF%Fm%%? %ﬁgﬁﬁngfcoﬁ%%%bgggbéfk

_ ' cof f ee. ThIS i quid includes_coffee,
“to  thegegitFeaiientad f?%ﬁ¥?%§stBﬂsgsgﬁeetﬁgggge v varlgus

nmet hods, and al so al | uj ds containin nts
slectralys i LR ReY Y Copehad tog 3 LT “33 fperial
includes: all of. liquids extracted by var
or in aktkerR¥t PR oFERR| ORstBACRIasesEx OladtPBn éﬁéF&P@
_ concentrated |iquids thereof (coffee essences),
‘materiall | ived: | Liandd tirerkef suriatteshatpPosityingyi #ad the
obt ai ned by separating a specific conponent(s) from
treatmeme( apavay begqupudusyedr ot twaapronorer atepsnkhegeot .
) i qui ds obtained by renoving specific conmponents(s)
In thet hAouel, f rantricartat pass sge h tasatmedc afdei pat sdpeotede;
a solution of instant coffee, a solution of coffee

electr@liﬁ@i@ & refttientamlyybeé treped tiskk ©rahl cafbinguiacs of the
prepared by using water or hot water (0 to 20000,

two tréQRhéh DS Niay CBET eepeqtpanentarexeracadiohbxskachdary
step) . In extracting coffee, the blending ratio or

_ materuiP@Stfdlg cop®ieanef wotheecheanstdsciwy Rardd:cdlgr | v
l[imted, and may
components used in preparing the starting material or the
secondary materials may be previously subjécte'd to current
: péssage treatment and/ or electrolysis treatment, if required.
First of all, for producing Ehe instant coffee according
- to the invention, it is necessary to prepare a liquid containing
extracted components of coffee. This 1iquid‘ includes coffee,
| 'ﬁainely, the liquid extracted from roasted coffee beans by
‘Vvarious methods, and alsé ali liqﬁidsi corﬁ:aini_ntj coxﬁpbnents
' ‘extracted from the coffee beans. For exa_mple , it includes all.

. of liquids extracted by varying extraction conditions such as

' extraction temperature, concentrated liquids thereo_'f-(coffee

'~ essences), diluted liquids thereof, fractionation liquids |

obtained by separating a specific component(s) from the above
1jiquids by fractionation, fractionated liquids obtained by

removing specific components(s) through fractionation such as '




be appropriately determ ned in a usual manner. The
extraction method is not particularly limted either.
A liquid extracted through a drip nethod, a box
met hod, a continuous nulti-colum nethod, a kneader
nmet hod, a counterflow nethod or-the |ike can be used.
The extraction tenperature is not particularly
l'imted, either (5C to 200C). Further, the liquid
contai ning extracted coffee conponents of coffee '
-decaffuen@laméisceéfﬁee eroladtionngf sinwry cofdeghosgolution
extraction nethods and coffee fractionated |iquids '
of cofifisteni erosemyej setat i ngmelyel it haclngesnhyl a@fspeidids
conmponent (s) such as caffeine in coffee extract, and

prepar@iﬂy beubifyiwstén ahildt iasiant( ocabf zeodc), O@éﬁ’e&lm.ng
essence is dissolved in water. When a water content

coffed SdmyoiRers asiepctaed. drying, lots of time and energy
are taken, and thus it is preferable to maximally

(ExtrabQQ@@ps&anwater content. Also, a particular
fraction(s) may be obtained by fractionation or a

RAI xRt ifdpd Ords) HRY Bfehﬁﬁﬁ\!ye‘il:atllﬁ té¥€ roasting
Invention, i1 the desired case, it is also possible

'dé.gre gfa@%ﬂe%e%%%‘iix%r MRS g)%fz(é.)c&l%f :}E 14l , - and may

cont ai ni ng extracte ee conponents of cof f ee

b sue B ELIEELP IS EARYE g B mRECaSCOME o don
I Ik

secnod AL RSABFLT i Ml Bpnen
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methodes?gfss%;gﬁlt e 2L ¥oachd, 5Ler o Bhyger Ll @t by asd

"be. used. The extraction temperature is not partlcularly

- limited, either (5°C to 200°C). Furth.er, the liguid contai_ning
extracted coffee‘ components of coffee inclu_dés coffee ext;:act
obtained by the above extraction methods and coffee
fractionated iiquid—s obtained by 'isollatring or eliminating only
a specific component(s) such as caffeine in coffee e)‘ﬁl:}:at::t_‘r
and may be liquids in which instant coffee or coffee essence
| is dissolved in water. When a water content is larée at _é step
of drying, lots of time aﬂd .enérgy are taken, and thus 1t is
preferable to maximally reduce fhe water coﬁtent. Also, a
particular fraction(s)_may be obtained by fractio_nai“.ion or a
:§é';ticular fraction(s) may be removed.

In the invention, in the desired case, it is also possible

"to add a secondary material(s) to the liquid containing



fatty acid ester and soy bean phospholi pid; oxidation
i nhi bitors; antioxidants; saccharides such as gl ucose,
fructose, nmaltose, sucrose, trehal ose, raffinose and.
starch; sugar al cohols such as flavors; enzynes; and
'sel ected and used. (Concentration step) Coffee
"essence is erythritol and maltitol; sweeteners; the
like. One or nore thereof are the concentrate of the
above coffee extract. In particular, in the case of

extracl%%ﬁd ebifide WBRPOLRS L sWalFe b oFdHeE b taS nEK ibRIdRE above

reduced, energy cost and powdering tinme period can be

methoddecr eaged, sé@&n%éﬂ@ idatSrPopsT B t@d!s§11CAdSes of

essence obtain appropriately concentratlng cof fee

_second%?f% @égeﬂgiﬁci’ﬂéfﬂ&i :@%ﬁ%@%ﬁ a,rE' o) %'EL

ong as i capa e

. copncent ratiQ ugh_as nt
skim m%ﬁ% aﬂnﬁ%ga%gy wéoncen%tmﬁéﬁppg%éﬁéaé t@%ﬂﬂe‘”}‘
nt) _Co tra .cof f ee ‘essenc seco
- Examp1 it aHRERELA 0L LR o | eF‘éitjblft&FFau Righops’ T goAd
subjected to, electyrolysis treatnent .and/ or urre
blcarbﬁ&é%&ge"ﬁé‘&%ﬁe%{ VLLRILR e SRS lF‘gr f’i\HFB FoS‘E
step of powdering mnth respect to excess water
sucrosgoffbhy a@id i?@t(ﬁrw gdyseggn fatty arbd ashse sqrbitan

reduce the water content by concentrating before :
fatty cagide ester and soy bean phOSphOllpld' oxidation

inhibitors; antioxidants; saccharides such as glucose,
fructose, maltose, sucrdse, trehalose, raffinose and.starch;
sﬁgar alcohols such és-erythritol and maltitol; sweetegeré;
%lévors; enzymes; and thg iike. One or more théreoﬁ are
- selected and used.

'(Concentrétion step)

Coffee essence is the concentraté of the above coffee
néxtract. In particular, in the casé of'powdering,‘when thg
Watericontent is maximally”reduced, energy‘céét and.poWdering
time period can be decreaéed, and thus it is possible to use
‘coffee es.sence obtained by apprqpriatel_y concentrating coffee
extract. The concentrationmethod is not particularly limited
as long as it is'a géneral méthqd capable of conqentration,
suéh as a frozen concentration and a vacuum {heating)
_concentration. |
'(Electrblysié treatment)

Coffee extract or coffee essence (Secondary materials



extract is subjected to the electrolysis treatnent
and/or the current passage treatnent.. A device for
the electrolysis treatnent is not particularly
limted as long as it is a device used for
el ectrolysing water or the like. For exanple, a
two-cell systemin which two cells are partitioned
- via a diaphragmor a three-pole systemin.which a DC
voltage is-switched over by a flip-flop circuit can

may HE lésd%%dr’]\" ﬁ%lftet%r)omo%‘ﬂai% tWRsrLelils S%ﬁ%ﬁo@ﬁ%@ uges

a type 1 I ch el’ectrolysis i s conducte

m- S an-“i on exc

nh d | dj h Ll ul |
enen RIS A0, REUH LBl B30 A s, 20 5 el hose
o eI, PR SNe or dhe poptral mErtvane o gug

cat hode side (region) or a water containing mnerals

electid r:ngjirsg rge;ait?%én%g?éjblzgggggrﬁ%{iﬁSgggga%tgfeégtﬁ%%%é and
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wat er containing mnerals, ground water, city tap

 extradiatier subieqbedrtpitdsardgchyoagsispErarBRgnhdidipr the

various mnerals to deionized water may be used.

. currerfx g ssygeftreatemanther al i ncl ude sodi um potassi um

magnesi um cal cium and 10 iron, and further these

A neealisemayfolre thed ied ectmivilyatiison tredtmentonwdsr i mgt

the liquid in the. cathode side after. the , '
particailentlnol yanbtéed asedlonkheasuritents passigeide easedntfor
‘ can be conducted by renoving the diaphragmin the

' :eleci:ﬂdl@ﬁiﬁﬁj’ltwawﬂverdeﬁér e, For example, a two-cell-

‘'system in which two cells are partitioned via a diaphragm or

a three-pole system in which a DC voltage is switclied over by
a flié-—f’loyg circuit can be used without problem. The two-
cell system inc_lud_és a type in which electrolysis is conducted

for a certain period of time and a runi}ing water type. Example

‘of the diaphragm includes an ion exchange membrane and a neutral

diaphragm such-as a cellulose membrane.

In the electrolysis method using the ion exchange

‘membrane or the nentral membrane, a liquid containing the same

: éomposition as that in the cathode side (rég,ion A) or a water

containing minerals may be passed through the anode side
(region). As the water containing minerals, ground water,

éﬁ.ty tap water, or water prepared by appropriately adding

. various minerals to deionized water may be used. Examples of

the mineral include sodium, potassium, magnesium, calcium and

10
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conductsit e k¥ i

Wth the respect to the electrodes, for exanple, a
ferrite electrode, a platinumplated titani um

el ectrode, a titaniumplatinum calcined-el ectrode and
the like can be used as an anode, and a stainless
steel electrode, a platinumplated titanium

el ectrode, a titanium platinum cal ci ned-el ectrode and
the like can be used as a cathode. The electrolysis
treatnment is conducted in a usual manner by passing a

iron, %cf%&‘%meri Qpasel f gﬁe‘é’%i%em bQU%Qeé oMY na't'l%% K

contal nt ng ex racte conponen cont 1 nuous

wnen EIFERH 0T el BT “LLTERel Lhe tE\S"i’%?ef%?sa Jhe

fromJ to 50 T uantity of the current is.

electrglysiot it 5P %et %éb“if‘éﬂ%r&ﬁsr?gageor’r"%%‘i“b‘?%t Kt be
as conduct|V|Ry di stance between the el ectrodes. and

IELaRhFadie ddse thre a tuSagient

flow rate of 4 L/Nln, the quantity of the current is

aboveqdefaibedo 20. A, preferably from1.0 to 10 A nore

) preferably from1l. 5 to 7A_ In other cases, it nay
e.thd ke nirrepecipdiopthat @lpcdrodes hakrs exampdse a

o quantities as references. The current passage

ferrluHWQﬂannuodﬁwl@epbahduumeglbyedr@ubanmgmthée@mapﬂeagm
in the foregoing case. The quantity 11 of the current

titanipas pilayinhmooghcthed-edect rodet and sane like nanthe used
foregoing case. The tinme for the current passage

as an anceld BNl a sBaihtesanerddInel aetibdegleplacliginsplated
treatment: from0.001- second to 5 mnutes, preferably

titanifunoBIGR0DEEC N dEitan 2uli pmhegnumﬂaﬁﬂe:lmémrér@tmde
ranges are tentative standards, and. there may

"and the like can be used as a cathode.

The electrolysis treatment is conducted in a usual manner
by passing a DC current in a state where a liquid such as a
liquid containing extracted components is continuously passed

and/or stays between two electrode sides. The quantity of a

current is at least 0.1a, préferably from 1 to 50 A. The

-quantityfothhe(ru:rent,is appropriately determined‘depending{-

on factors such . aé conductivity, distance between the
”- e1éctrodes‘and concentration. For example, in the case of a

liguid flow rate of 4 L/min, the quantity of the current is

from 0.5 tOMZO;A, preferably'from.i.o to 10 A, more preferably.
from 1.5 to 7A. In other cases, it may be . determined
appfopriately on the basis of these quahtitiés as references;

The\Current.passage treatment can be conducted_by'-

removing the diaphragm in the foregoing case. The quantity



be cases deviating fromthe foregoing ranges. The

i nvention may be al so practiced in a deoxi dated
condi tion, and conponents are not deteriorated by
virtue of this deoxidation. That is, when oxidative
deteriorati-on is further prevented by deoxi dation,

| ess change of conponents occurs, and quality
deterioration can be suppressed. This nmethod is
excellent for maintaining instant coffee good in

‘ fl | .
or end B FIIESH Chel B LB
*ene sl S R AR i o

liquid, and the final (m xed) uid, replac nent of
is the manR blGYeS Wb s&er:ﬁgﬂlygéé A 0.601
Further, in the case of filling the 1iquid |n a

second ﬁﬁﬁ(@}n@tea guirterthls from - 092 segendschp 2wt edf

- air in the tank(s) or container(s) wth an inert gas,

"I‘hese napleadcmdnrasgesi arentenbahdug spaedangls h and thexe nay

: gas, or else degassing- At |east one of these

be cadesatewnsiiorfrenovhagfoxggeinganabgesnpl oyed.
(Desiccation and powderization step) This step can be
ot ubiesheions fiagg Heo alssupkactired 1ih o destddated
cof fee production. For exanple, a dried solid matter

‘conditGith baambicimsshéyrs ey S6yi AgtepIPraseagbgpraytag of
the coffee extract with water content of about 65 to

| this deVRIddiich. NGAHE (559, antkrl oMz Fbedeestt bi-agicar 2y

to fall through hot MAnd of about 210.to 310C to make
furthé%‘ﬁ%é%éh@ﬁﬁjHﬁ“&éoﬁﬂ&&@i@n, less change of components
occurs, aﬁd quality deterioration can be suppressed. $hié
method is excellent for maintaining instant coffee good in
- flavor oveﬁ a long period of time.

The processing  in deoxidatea_ conditions includés
‘éarrying out ail étéps in aﬁ inert gas atmosphere, blowing an
. jnert gas into a .starting material(s), an intermediate
.'_(extracted) liquid, and the final (mixed) liquid, replacement
.éf ihside oxygeﬁ with én-iner£ gas and degassiné.' further,
in the case o_f filling th(-e'liqi;lid in a tank(s) or a-container(s), .
it includes replacement of air in the tank(s) or container(s)
"with an inert gas, réplaéemenf ﬁf air in the head space with
an  inert gaéi or else-degassing; At least oqé of thgse
treatﬁents for-removing o#ygen éan be employed.
(Desiccation and powderization step) |

This step can be conducted according to a usual manner

12



cof fee powder with water content of 3% or |ess, or by
freeze drying conprising freezing the coffee extract
(concentrated to have about 40 to 50% solid content
if desired) in liquid nitrogen or a freezer,

pul veri zing, sieving and then sublimting water in
vacuum preferably in vacuum of about 0.1 to 1 mrHg
to make the water content 3% or |ess. For the spray
drying as above, the nmethod in which the liquidis

e ks rayed i ' : er 1&@;'_0m1a AP Uo1id
of H.ls%%r ac‘:gOfa]?ée'%' ﬁgggﬁ{ﬂ 5?8@3 t?bg: )e/e I'n j;%]'t I f/l Flg l?g& ioedl.
Granyl ation.may. be opt.i l. [.ced. hy -
matteriodf s BhPRARRAGPE AR D AR o RRpE S a R e aying the

‘ ~drying. It .is better .t ranul ate t.he o C
cotteengitnges Fbh JARGEAEPON T oo dtr  ieh Gor [ ee Lo
, extract is spray-dried conventionally, Lt hout in
nozzled g, 4t U kDAL LBELECF BTy ARG SPEaY hehEadl Fivkoudf it
' current passage treatnment, aroma i s nmuch |ost by
wind ofchbouti2b@iton 3HHE toamakei 3 POroYs Foddwatpheirtuble
. . when coffee extract is subjected to the electrolysis
coffeet powtlesnwibh vatesuspBhenpalEad® o¥ rketfey & ifFa97s
. invention and then is spray-dried, aroma is |ess |ost
dryingandmpirdedng $reezdingedhel cotfifee ssdsict rewneanyafed
t he powdered coffee is 13 obtai ned by freezing the
to -havebaboned 400ftbes 0% guild.datcor@@®nto i601ECired) eterbbiyid

from-40 to -50 OC) ,. pul verizing the obtained frozen

Vnitrogéﬁ|i6x abl oveeekyryac puhvierdeznglr yisigviald eravad i vidign
the powdered coffee is obtained by freezing the

‘subl in@Rtidlgeateel {e&acuungupdeibrablyt n &Rl pifedboabloy. 1
from-40 to -50*C), ' : '
to 1 mmHg to make the water content 3% or less.
| For the spray drying as abox;e, the method in which the
iiquid - is sprayed into a high temperature gas flow and vapor
| surface area is enlarged to dry instantly is applied.
Granulation may be optionally practiced by‘arfluidizedébed
7' _grariulaf;or and the like after ﬁhe spray drying. It is better
to gréndlate the instant cé‘f’f.ee having a fo.am—generationl
: ﬁroperty. When_éoffee e)&tract is 'spray-dri_ed conventionally,
) ~ without béing subjected to the electrolysis treatment or the
- current passage treatment, aroma is much lost by volatilization
-and' fiavof is 'n.ot so good. Hov}ever, when coffee. extract is
" s.u'bjec'ted_to‘-the electrolysis treatment oxr the cur_rent passage
_ treaf.meﬁt as in this invention and then is sp‘rayf—dried, aroma
J_s ,1éss lost and flavor is retained.

In the case of freeze drying, the powdered coffee _is

13



subj ecting the obtained frozen solid to vacuum-freeze
drying, allowed by pulverizing. The step of

pul verizing may be in either order. The porous .
powder, whose preservability is high an | d flavor
and conponents deteriorate |less, is obtained by

pul verizing in freeze drying. In the above drying
step, wWith respect to the liquids containing
extracted conponents of coffee (e g.. coffee essence,

: .di | uted. uids, various fra ate and be
obtainerisy fHeraiihabe e hpacartes ddaiisaty 50 %8
' concentration is chosen based on t he SO|Id

(prefegghdanfromid®. tamP & ko BV ¥ETHEdRI theyRRERLPEM Frozen

: avai | abl e devi ces can be ap riately used J bot
solid, ¢ padpwed by VAR GERERR VRGN 1 (TR ¥y the
B . consunption and cost of. equi pnent, spra dr
powderedr eof figeefisr gbita ingsh bt Re7d g iCr%ﬁfaﬁﬁ
_ coffee rich in aroma is desired, freeze drylng IS nore
“liquidpreter-aif etol t- —$@°Clegipraieratiat iromnfﬁ®e¢QN—50°C):
package in which the powdered coffee is put is
sub-jectdnigetihesobtabnedx§uerenmblid do vaounot fpeepealwying,
thereinto for preservation. nore preferably, nitrogen
. allowegady ipulereat Dstg t herlee n$bepAbsopullvesikange may be in
pal atability, powder(s) such as powdered nil k and
 eitherSéiBd@ér Myrid g@&dﬁ#@dwwetb wies ¢ Natedrwaifleity d.s high
' provide a nodified coffee product. If desired, the

and ﬂ%%@;n%a{d/ CBHEEh Sh Bs dﬁéﬁékb‘l@&a’cér geseysliy wméﬂ 97
m xed. Wth respect to the instant coffee according to

-pulveg%§%¥%Eggqﬁg%%ﬁrgyyiﬂ@1tatlve enbodi nents are
In the above drying step, with respect to ‘the 11qu1_ds
-(':ontainin_g extracted components of coffee (e.g. , coffee
. essence, 'dilﬁted.liquids, various fractionated liquids and the
' like) other than the coffee extract, the opfimal concenﬁration 7
is chosen based on the solid concentration.and the device used.
'?Commercially_available'devicee can be.appropriaﬁely dsed in
both spray drying and freeze drying. In terms of energy -
consumption and cost of equipment, spray ldrying is’ ﬁtore'_
':prefereble than freeze,drying., When the instant edffee rich
in aroma is desired, freeze _dryidg is more preferable.
It is desirable that a container or a package in which
..thé powdered éeffee is put is 'sealed; so that oxygen and water
- do net permeate thefeinto for preservation. More preferably,

nnitrogen gas is enclosed thereinto. Also, to enhance

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

14




(Enbodi nent 1) A process. for producing instant coffee
characterized by subjecting coffee extract or coffee .
essence (concentrated coffee extract) to electrolysis
treatnment, collecting the resulting liquid in the

cat hode side, and drying it. (.Enbodinment 2) A
process for producing instant coffee characterized by
subj ecting coffee extract or coffee essence
(concentrated coffee extract) to current passage

: i)e mixdd AT %%ea?gﬁ%%gﬁﬁi Bgrkle té gﬂ'(ﬂzﬂk‘g 3 ped ikt eihgoffee

treat nent. iment 3) The process according to

. nbodj L 2 h | zed lQyi fayrs
proauofToCCkEF sy 2ep BN AHRAIAES B AT e

... (Enbodi ment. 4) A hi.gh .quality instant coffee of- which
prevl(f%ﬁg?d’é‘?grpgrgiﬁgnm% “Fravor and gquality is suppressed,:

which - is rogyceqaby;th oce according to any. one

. BEtRnBEEPRER £0 1ThD ADSERRBOSONERE SRS 2t FAR

s of which the _decqnpositio of chl orogenic,.acid i.s
inventigppr é@%‘é&,’-“%&ﬁ}%"d %1},0 IMENLH AFS r&ﬂesq%%ﬁqfi)%l&“f-ee

according to.the enbodi nent 4. Productign oflgomdered
(FrRodimgatcl ) bBIPERFBRS 187 RrBABCARFoAPAEAR GRS

: produci ng the powdered mlk according to the

- charactavénedohy 2ulbjertipapeetiee itipal cxarosdeesgsfeRFed

to the current passage treatnent .and/or the -

(concepteated| ywitfee eatdpmact )Theo mellecdoidasins oRraaynpgatat

|.east one of the group consisting.-of raw mlk (cow s
 collectiihly)thepresedsddyg 1iquid in the cathode side, and drying
it.

(Embodiment 2) A process for producing instant coffee
-characterized by sq—bjécting coffee extract or coffee essence
(concentrated coffee extract) to current passage treatment and-
di:ying ‘the liquid obtained by the treatment.

(Embodiment 73') The process acco'rding to embodimenti or
| 2, characterized by employing further granulation optionally, -
after drying angi powdering.

(Embodiment 4) A high quality instant coffee of which
the detez;iorétion of flavor and q‘ua;l.ity' is suppressed, which
‘is produced by the process écbording to any one of embodiments
1 to 3.

‘ (Embodiment 5) A coffee drink of which the decomposition
iofchldrogenic acid is suppressed, produced by dissolving the

instant coffee according to the embodiment 4.

Production of powdered milk is described below.
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i

mlk, skimmlk powder, whole mlk powder, skimmlk
and concentrated mlk. A liquid conprising the above
one, a liquid obtained by dissolving the powder in
wat er or hot water, -concentrated or diluted sol utions
-~ of these liquids, and the Ilike are also included in
the mlk conposition. Further, an enulsifying agent,
a stabilizer such as cellul ose .and sodium caseinate,
and the |ike may be added to the mlk conposition. The

P Ren MR R MR | BRDUpGaHg ot o HIRESG milk

e, ot ST T e LA

enriched and stabilization is also attaine he -
subjecfiqdt £g| yEhe GUHSENt PafgadRe cEFF@ﬁ{“eﬁﬁssﬁ‘b%Ior the

treatnent of the milk conposition are performed i.n the

electrplis isdreatmepti-n The Mhtle fomppsdidiiaengy; hgat least

Incidentally, these treatnents are the  sane not only.

 one ofykhé gregar OD1E hengidkra¥srds (€PUN st L) 6 prAqarsed

regard to every step of the invention. Concrete
milk, dekimi pilénpawden viehobel miilk( Mowdarat eskbn Bddk) amaim
mlk is used, and any mlk selected fromcows 16
concer(thodtsdeind 1 klersdyqadd obiyer 53 ingahesabosheope ;b@lﬂflaucds
: and the |Iike can be used. Further, those subjected to
obtaif@steyr diakoaw ingr e:aiet‘reﬂikbwcﬂéHTipa&tamﬂﬁ zat i bot WEiRer,
pasteuri zation) and/or honogeni zation treatnent by a

conceOFEANi gxeld fdiesd Bdkitihant khasediidiids, and the
pasteurizing, it is possible to kill harnful '

. 1like are also included in the milk composition. Further, an

emulsifying ageht, a stabilizer such as cellulose and sodiu_m

caseinate, and the like may be added to the milk composition.

The milk composition is subjected to the electrolysis
treatment and/or the current passage treatment to obtain a

reduced milk material. By theé treatment(s), raw milk-like

.flavor is increased, the taste is enriched and stabilization

-is also attained.

- The electrolysis treatment and the current passage

. treatment of the milk composition are performed in the same

manner as in the foregoing coffee drinks. Incidentally, these

: treatmenté are the same not only. with regard to the milk

‘composition but alsowith regard to every step of the invention.

Concrete descriptions are given below.

(Milk material used)

Raw milk is used, and any milk selected from cows

16



m croorgani sns and i nactivate enzynmes such as |i pase.
(Pretreatnment of mlk material) Also, it is possible
to use so-called skimmlk in which only fat is
renoved, nodified mlk in which conposition is
nodified or nutrition is added, concentrated mlKk,
. processed mlk, and the |ike, which are obtained by
pretreating the mlk naterial shown previously. The
fat can be renpved by a nethod generally used such as

nonse S50 5 e 5 Pl M b 1
mlk in which co osition | q§1 %d or utrLt|ﬁ ,
like caphequSef eatfiRtRe feth%ﬁa%fmea Gt EoRAEEERELERhoLR

in which content of a mneral: ' Such as, cal ci up,and
treatnemgnUibas CPHEISas N | RIS | RASHPER *Lbht bt bR/ O
- sodiumis reduced, those in which a V|tan1n(sgaé%d .
homogemaweylgUdeueatmesb by ahhemodrndmeitsefiter md1 can
. those in which a stabilizer such as cellu] ose and
be usedodi By pasdienatieing, attdedls possdbile it dhtbhehagmful
' sel ected from sugar, sugar al cohol, sweetener,

' microofdanbsms eangnénaahdvahe enkgmesatsachalas, ligpese)

added and, etc.). 17 The nilk can. be used as it is,

'{Pretréh%m@ﬁ£06£ AivHuphBegrtihka) powdered nmilk, the mlk

.. material or pretreated nmlk material can be
ﬁ"ﬂtr akegosPibVeeto e pooeadd eboskimnuelkt riai whijch
e the nmethod typically perforned generally, such

only f@*@ iéeﬁéﬁovgﬁw o eeiium (heatheh coMEESit dbhofs
By concentratlng,

modlfled or nutrition lS added, concentrated milk, processed.

A‘__m.le,_ and the like, which are obtained by pretreating the milk

material shown pf_eviously .

The fét can be removed by a method generally used such

as centrifugation, and other . common methods can be

" appropriately used.

Also with respect to the modified milk in‘ which
composition is mcdified or nutrition is added, treatments-are

_ai;)propriately conducted (those inwhich ccntent of amineral(s )

such as calcium and magnesium is increased, those in which

.content of sodium is reduced, those in which a vitamin(s ) is

V(are) added, those in which an emulsifier is added, those in

which a stabilizer such as cellulose and sodium caseina_tte is
~added, those inwhichone(s ) selected from sugar, sugar alcohol,
- sweetener, flavor, enzyme, and the other materials( is{are)

~added and, etc.}.
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are obtained effects such as reduction of heat energy
needed for drying and physical property inprovenent
of the dried product (powdered mlKk). The :
concentration degree is such: that solid content is"
from20 to 50% When concentrated excessively (50% or
nore), viscosity of the concentrated mlk is.

el evated and particle formation in the spray drying
becones inconplete. Therefore, solubility of the

FREUKI 1R BhiGlsed as §8UEEY. G El BEE6PL YSHSducing the
treatnment) For the electrolysis treatnent, the device

powderdd i%.ﬁ, Nohe REIL i 144 B i QD hBAk matietial
- use or electrolyzing water "and the |ike. For

can bePSBfBLALALLAOLEE gt B BrUE A0 KfldShidl B ing
partitioned via. a diaphragmor a three-pole system ~
=~ i | Vgl ' A £$§E (o)
nay ve e o 320 OLVPEERERRRLILAAY B Bl b el
© s Systemincl Ees a type in which electrolysjs.is..
- crying i §arst bhE3etan) incet bt of - [nE SRk D ity
waf er _t aﬁExa l:e of the di aphragm i.ncludes an ion
are obfatgigbl BEFHT SMRCAE R IO (o b Mg RRhGY Needed
‘ cel'lul ose nenbrane. Usually, a connerciall¥ avai |l abl e
for drgigg g sPRYEFeal nBROPEEFTC el FREP HeMeRE (0T 1 §hphgiried
: _current passage treatment can be conducted by | _
PrOduCFeNﬁ@WﬁgﬂﬂﬂamﬁkﬁﬁwaémqrFQ?@ﬁFFE@Ph@thegree_15 such.
+ above-described. The electric treatnent and/or the
that solddercopbertgast fesmedl ey Tt condbenegoagentrated
) described previously. . The electrolysis or the
excessivelgn(5passageresy cundaosddyarf| ehistcampmtrated milk
is-elevated and part:i.cle formation in the spray drying becomes
'ihéomplete. ‘Therefgré, solubility of the resulting product
is reduced.
v(Electrolysis_treatment)‘

For the electrolysis treatﬁent, the device used is not
particularly limited as.iong as it is used for electrolyzing
‘water and the like. For example, a two-cell system in which
two cells are partitioned via a diaphragmor a three-pole system
in which a DC voltage is switched over by a flip-flop circuit
can be used without problem. The two-cell system'includes a
- type in which electrolysis is conducted for a certain period
of time and a funning water type. Example of the diaphragm
includes an ion exchange membrane and a neutral diapﬁragni such

" as a cellulose membrane. Usilally, a commercially available

'eléctrolysis treatment device may be used.

18
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and the sane treatnent may be repeated two or nore
times as described above if necessary, or both
treatments may be appropriately conducted at
different tines. In the invention., in the

el ectrolysis treatnent, protein adheres to the ion
exchange nenbrane and the neutral nenbrane, and the
menbrane itself is greatly deteriorated. Therefore,
usually it is nore efficient to conduct the current

. MassagerkneatpRssagd hesedimeaientan chr beopducted edy
as is the case of the .production of the instant

féiee dleseRiNeH Phevheuskyatmehesiabos-clesad bed.
removjl%gmderlzatloﬁgﬁgep) The mlk (or pretreated mlk)

] egked e t Beecathenlr OhNaYErt redé¢ Menirr@ntt hpassage . .
current passage treatnment in this way is dried and

'treatm@l?ﬁ\_[\dﬁﬁﬁd capdhfgeba -& ugdakriBeaeprividiesl D\Ndﬂ.‘hed

ctlon For exanple, the powdered m |k can

ﬂectr??ﬁi(%ig %%ﬁ?‘gn?s‘@eq?-ﬁjg?g??@ R Sy at tno o
and th%e%r%ﬂp% E‘zg'ﬁé futERy bal r2BehRAlBANG S RTINS as

ylng by "a such as a cyllndrlca

' . d t hod t
cescrsfgtnais ChEReTRE el Wy RaFhighs oot

- ducted. 19 I d t
| appropégaa%fy%mdm%deﬁ%ﬁ#ﬂ%% Pirdthy '%ﬁ?‘gfeﬁt&on'

hot wi nd (about 120 to 190 G . in a cha Cgp

in thesMW@W%W#@%W%?OUBF?te&%é@ﬂ{% 2dyCt ?et’.L
. froma nozzle(s). Wen there is a probl C_{n ‘hat
exchangelm@mprag{eoan@ H:éle égqyﬁqqr{lg membrane, and the membrane

: itself is greatly deteriorated. Therefore, 'usually it is more

‘ -efflclent to conduct the current passage treatment.

‘I‘hese treatments can be practiced as is the case of the

. product:,on of the 1nstant coffee described previously.

(Desiccation and powderization step)

The milk (or t.vretreated milk) subjected to the

elect:r:olys is treatment or the current passage treatment in thlS

' 'way is dried and powdered according to a usual manner of the
A,po'wderer_l‘ milk production. For example, the powdered milk can
| be'produce_d as a powdered dried solid mettei‘ with water content
‘ ef 5% or less by first ‘concentrating to a milk solid content
-of 20 to 50% and subsequ.ently heating and:drying by a method

‘such as a cylindrical method, adrum method, an atomizingmethod,

a sﬁray method and the like. Usually, spray drying is

conducted.
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, ) -
concentﬁﬁ edht KhREGLOPSRABY &d BAF

powder produced by spray drying is |low, or when
desired, granulation may be further appropriately
conducted. In the state of the art, freeze drying is
not frequently .used for industrial related reasons
such as cost and productivity, but this is an
excell ent nethod in which flavor is inproved, and
whi ch can. prevent heating deterioration. Therefore,.
i f desired, it i s possible to enploy a freeze drying
thod.  Fr ryi o] ct
& 2Yrof Yln fp Ide& ]tccﬁéhigfec\)/\% e rggg rr? ?ﬁagfgﬁﬁg tﬂé%:lana%ee

acniev%ré‘ﬂfa%ﬁéf;fééiyﬂﬁe rerdeg baly B tapataded tlﬁ’&ge%)

in o ool Fhghaler S0 b0Skuiho < ST SRRy

A container or a pa:%Fge |n whi ch t he
IS sealed so that
oxygen and water do not- perneated therelnto q_ :
Veenddiens isha prnkikerdEhat 1sodddsiiditig of t‘B‘ﬁé—”ES“ ting
i nvention, non-limtative enbodinents are descri bed
powder bpirogtucedEOdSRERY AXYAINF 0é8sdOMar Q¥ odeR ngesired,
: ‘powdered m | k characterized by subjecting mlk or
granulatéonembgdbei iflrithe20 apipasipolafetky towutumind -
collecting the resulting liquid in a cathode side and
o Vi g sittat e Bifbiode reartt, Erekzer drgdngf bs nortofueangnt 1y
powdered m | k characterized by subjecting mlk or

used PeEtrEAestAiAk teerare@ntrepassagesucleatamntccarid and

drying the liquid obtained by the

productlv1ty , but this is an excellent method in which flavor
is improved, and which can prevent heating deterioration.
‘Therefore, if desired, _it is possible to employ a freeze drying

,fmethod. Freeze drying can be conducted in a usual manner. For

example, the powdered milk product can be made by freezing the

milk or the pretreated milk (concentrated milk if de51red)

- using 11qu1d nitrogen or a freezer, pulverizing, sieving and

" subsequently sublimating water in a vacuum (suitably from 0.1

to 1 mmig).

‘A container or a package in which the thus-obtained

B 'powdered milk is put is sealed, so that oxygen and water do

not permeated thereinto.

With 'reep_ect to the powdered milk according to the

invention, non—limitative. embodiments are described below.

(Embodiment a) A process for producing powdered milk

chafact_erized by subjecting milk oxr pretreated milk to
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treatnment. (Enbodi ment C) The process according to the
enbodi nent a or b, characterized by enpl oying further
granul ation optionally after drying and powderi ng.
(Enmbodi nent d) The process according to the enbodi nment
c, characterized by drying and powderi ng by spray
dryi ng. (Enbodi nent e) The process according to any
one of the enbodinents a to d, characterized in that
the pretreated mlk is at | east one selected fromthe
group con3|st|n% of skimmlk nmodi fied m]k,
electrpiysdft FacabmRRK aﬂalsFS&agsEae ﬁ??ﬂlt%ﬂﬁh%kﬁ%%%ﬁu¥ﬁ

-Powdered nilk with a high quality, which is produced

: CathOdEySﬁﬁé prdc8syi®gcditdi ng to any one of the

enbodi nents a to e. (Enbodi nent g) The powdered mlk
GEmhodimegh duald tprocereofef nprotucing pebddineshmilk:
characterized in that the generation of at |east one
characthenieedssy ecthepbdiriorg mhd kgeo pretomrgiest magkofo current
3-net hyl butanol, furfural, butyric acid, caproic acid.

passagencriatatdnyt santiondry it cleher el tgapdnenitnisfed by the

heated-m | k odor, is suppressed. Next, the.invention
treatmeﬁtlllustrated speCIflcaIIy bel ow 21 by referring to
Exanples. (A) Instant coffee Exanple A Coffee

gﬁﬁlbéaﬁ.méﬁﬂfé ferﬁélpﬂ;@&& edcdidd )t i@ rathddigEnt
000 kg of cotffee beans using 1500 of hot water was -

a or Basséﬁaracterlzed by employlng further granulatlon'

optionally after drying and powdering.

(Embodiment d) The process according to the embodiment

c, characterized by drying and powdering by spray drying.

(Embodiment e) The prodess according to any one of the
embodiments a to d, characterized in that the pretreated milk
is at least one selected from the group consisting of skimmilk ,'
;ﬂodified milk, concentrated milk and proceAss‘ed _mil‘k.-

(Embodi_lﬁent- f) Powdered milk with a high quality, Whicﬁ
ié'pioduced_by the process according to any one of the
embodiments a to e. v

(Embodime_nt g) The powdered milk with a high quality

_according. to the embodiment £, characterized in that the
"_gérieration of at least one member selected from the group

consisting of °~ 3-methylbutanol, fﬁ'rfural . butyric acid,

caproic acid and diinethylsulfone, which are components of
heated-milk odor, is suppressed.

Next, the invention is: illustrated specifically below
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through an el ectrolysis treatnent device of ARV Co.
havi ng- an ion exchange nenbrane, at a rate of 4
liters per mnute, while a DC current of SA was
passed therethrough. After collecting the resulting
liquid in the cathode side, instant coffee was
- obtai ned by powderization treatnent using a spray
dryer. (Conparative exanple Al) Conparative exanple
. Al was carried out to conpare with Exanple A . Coffee
b fextractt§0ﬁffee solid content B x 18) obtained from
Y refephyiYgter FE8PPAESseans using 1500 L of hot water was
owdered by a spray dryer to yield instant coffee.
€%ES¥H?E§E¥t§9f ¢4l uation 1) Each instant coffee -
. _obtained in Exanple Al and Conparative Exanple Al was
Exampli&Lo| ved in hot water to become Bx 1.5 (coffee solid
content), and each resulting drink was drunk by 15.
Coffer expearetpliaeffsessoiddnaentgaged whdS )Eehiwg ined
: Al exhibited better aroma and acidic taste and had an
from 1080cky lcghecoffegvrrans vliing tofd dcof hatovatas wisnpasedd
. with Conparative Exanple Al (Table Al). 22 Table A |
. througlibanyslect rodpsi s thnea thearip Idevilc AdABV2Q0 8 having an
Bittertaste3.42.9 :
ion exchange membrane, at a rate of 4 liters per minute, while

" a DC current of 5A was passed therethrough. After collecting

_th(_a resulting liquid :Ai.n‘: the cathode_side, i-nstant. coffee was
pbtained by powderization treatm.ent' using a épray dryer.
'(Comparaﬁivé example Al )

Comparai;,ive example Al was carried out to compare with
.E'xample Al_. )

Coffee extract (coffee solid content B x 18) ob:tain'ed
_'fron; 1000 kg of coffee beans using 1500 L of hot water was
‘_powdered by a spray dryer to yield instant coffee.
':(T_ést results: Evaluation 1)
| Each instaht coffee obtained in Exgmpie Al and
" Comparative Ekample'Al was dissolved in hot water to become
Bx 1.5 (‘coff_ée solid content), and each resu.lting. drink was
drunk by 15 coffee expert panelists. Itwas jﬁdgéd that Example
‘Al exhibited bette;‘aroma and aci_d'-ic taste ané had an excellent

flavor rich in coffee flavor, as compared. with Comparative

' Example Al (Table Al).
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Acidictaste3.3.2.7 Aftertaste 3.32.7 Coffee flavor -
3.43.1 Total evaluation 3.22.7 6 (good) H (bad) 0
(Test results: Evaluation 2) Each instant coffee :
obtained in Exanple Al and the Conparative Exanple Al
was dissolved in hot water to becone .Bx 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)

re -subjected to instrunent analysis to anal yze

Table ange of ampunt of chlorogenic acid. As a result, it

was- shown that decor os%(io of chtempaest tva@xhmpglich
time was suppressed 3P azh;BIe Al (Table AR)Y. ..

Aroma COISEUUEM Y, " TT™Was pgssibfe to obtain a syapre
Bj_tterci%ié@g -~ drink in whichygyality change after, djssol ving

A ‘d'ct € I'nstant coffee cag ge suppressed. (Ana] ysis of
crat Cﬁi%?%genic acid refefrrgd to Shokuhin Kogyp'yol. 42

aftertagle 15" ha00e 29 to 38.) 2 °Table A2 Exanpl e éf’

Coffee Hla¥0%Lt i ve Exanple AP-AJust after di'ssol it1bn 100%

_Total aymeyaiioBaC for 3 houls2100% 97% Exanple -7
6 {good) <> (bad) 0 '

- {Test resqlts: Evaluation 2)

. Each instant coffee obtained in Example Al and the
‘Comparative Example Al was dissolved in hot water té become
;Bx72.0 (coffee solid cohtent), and each resulting drink just
éfter the dissolution and each preserved under gonditions
= ‘accelerating effe_cts. of time (at 60°C for 3 hours) were
-éﬁbjected i:o instrument analysis to analyze chang-e‘of'amount
 of chlorogenic acid. As a result; it was shown that
jdecdmposition‘qf chlorogenic écid.with'timevwas~suppressed:inr
Example Al (Table.Az).

ansequently; it was ﬁossibie:to obtain a'sﬁablfzcbffee
drink in which quality change aﬁﬁer dissolving tﬁe instant
coffee can be suppréssed.. (Analysis of chlorogenic acid

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

Table A2
Comparative
. A Example Al Example Al
- .Just after dissolution 100% - 100%
“At 60°C for 3 hours 100% . 97%
Example A2 ' o
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-the resyfing dieid dn Bhe Gty

23 Coffee extract (coffee solid content B x 18)

obtai ned from 1000 kg of coffee beans using 1500 L of
hot water was passed through an electrolysis
treatment device of ARV Co. having an ion 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,
i nstant coffee was obtained by drying using a freeze

éHf/fée ange thep pubyeebzipgia thQeﬂQV\@eEc 16G0BRAE3HaE
arrple A2) Conparative Exanple A2 was carrled out to

from 1008 RIS %“”-’"ﬁ%@%ﬁ%ﬁné‘ﬁ 7 {588 qEtidoaky Lol papotl
: througﬁJ d'p t%ﬁ_%%%q_‘qli\y%: | Zeé:e%ﬁarn éfe?q)f g&?gacg :L?é‘?lﬁi&yﬁ{

en pu i nto p 0 Vi ant

son el S B A AL AR i
o v ool 2ot SR B D IR ahesips

drunk by 15 coffee expert cﬁgellsts It:was
R e o e was

aftertaste and had an excellent flavor rich in coffee

'obtalqul 0L HNE HFIRNEQ WEEPZ THYRTaeNde theAnprd VAFizing

Si nce hi gher eval uation was obtained in the invention

_dnto paovwderthat in.freeze drying which had been considered

to be good in quality, it was confirned that instant
(Comparative Example AZ) ‘ :

Comparative Example A2 was carried out to compare with

- Example A2.

Coffee extract (coffee solid content B x 18y obtained

,frdm' 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 instant . coffee obtained ‘in Example A2 and

' Comparative Example A2 was dissolved "i.n hot water to-become
. Bx 1.5 (coffee solid content), and each resulting drink was

drunk by 15 coffee expert panelists. Itwas judged that Example

A2 .éxhibited better acidic taste and aftertaste and had an

excellent flavor rich in coffee flavor, as compared with

' Cdmparétive Example A2. Since higher evaluation was obtained

in the invention than that in . freeze drying which had been

considered to be good in gquality, it was confirmed that instant
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24 coffee good in quality with nuch less quality
deterioration was obtained in the invention (Table
A3). Tabl e A3 Exanpl e A2Conparative Exanple A2
Aroma3.93.9 Bittertaste3.43.2. Acidictaste3.42.5
Aftertaste 3.22.4 Coffee flavor 3.93.3 Total
evaluation 3.72.8 6 (good) H (bad) 0 Exanple A3 Coffee
extract (coffee solid content B x 18) obtained from
1000 kg of coffee beans using 1500L of hot water was

coffeepgssddint §uabghyawiehemtichl yess tnedtingndedericaadfion

ARV Co. having an .ion exchange nenbrane at a rate of

‘was ob&ahhbﬁrinpthenuﬁubaxraﬂI«mahidXhzuurent of 5A was

passed therethrough. After collecting the resulting

- pable hBquid |n t he-cat hode S|de 27 kg of instant coffee
) bt .

dryer. 27 kg of thig, éﬁé# dg cOffeeCQEEa§B§éHEV%§amR e
1000 L. of hot water, adjuster 0.6 g was 2dlded

“Aroma thereto, allowed by ~m3xing. The resulting Bi2ed
'Bltter|taﬁté was filled in cang4 .containers, and pagteurized

ACldlclﬂagtéetort (FO = 4 or 3mye) to. obtaln copfse.

AftertdktBk. 3.2 2.4
' Coffee flavor 3.9 - 3.3
~Total evaluation ‘ 3.7 o . 2.8

6 (good) <= (bad) ©

Example A3

Coffee extract (coffee solid contéent B x 18) obtained

- from 1000 kg of coffee beans using 1500 L of hot water was passed‘

through an electrolysis treatment device of ARV Co. having an

ion exchan‘ge membrane at a rate of 4 liters per minute, while

a DbC current of 513.. was passed therethrough. After ccillecting

'the resultlng liguid in the cathode side, 27 kg of 1nstant
-coffee was obtained by powderlzatlon treatment using a spray
“_tdiyef, A27.kg of this instant coffee was disso;yed in- 1000 L
_af hot water, pH‘adjuster 0.5 g was added thereto, éllowed by
mixing. The resulting mixed liquid was filled in can
_cbntainefs, and pasteurized in a.retort (F, = 4 or more) to.
.. obtain coffee drink.

'f(Comparative Example A3)

Comparative Example A3 was carried out to compare with

. Example A3.

Coffee extract (coffee solid content B x 18) obtained
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(Conpar ative Exanpl e A3) Conparative Exanple A3 was
carried out to conpare with Exanple A3. Coffee extract
(coffee solid content B x 18) obtained 25 from 1000 kg
of coffee beans using 1500 L of hot water was
subj ected to powderization treatnment using a spray
dryer to obtain 27 kg of instant coffee. 27, kg of
this instant coffee was dissolved in 1000 L of hot
water, a pH adjuster 0.6 g was added thereto, allowed
from 1080Nk¥i 89 cdgekephbisnGsiinged 500Ul bt Vst fiated was
can containers, and pasteurized in a retort (FO =.4
subj ecﬁ’Eéd l”@é e&o&ﬁﬁl‘?@\%’\?t@oﬁoi:fx:%ﬁtﬂl@n%k usintPY SHMY Fyer to

val uation 4) th respect to the drinks obtained in

obtain??e'@ & 30804, CppR2LAL | V?‘(]Elg%@f TS 131'%3%1313 Wlefee

er’ the product ron and- preserve
s s PR IE RELSERLASN LU Oyt Tt h. 805
aadoa IBILEE, HISARLES BlnRhnin Bl AL OEORR BN i
was £ LGRS Al PR UGPSR R BSEERL,
‘a stable quality " coffee drink with less quality

= 4 or JapEe) okat PBRaLBr caff8RgIFdikod of tine. Table A4

, Exanpl e A3 Conparative Exanple
- (Test results: Evaluation 4)

With respect to the drinks obtained in Example A3' and
'ddmparative Example'AB, those just aftef the prqduction and
, i‘;hose preserved under conditions a(:celéréting effects of time.
' -(ai: 60°C for 3 weeks) were subjected to instrument analysis
‘to analyze the change of amount of chlorogenic acid. As a
 result , it was found that the decbmp‘qs jition of chlorogenic acid
 with time was sdppress,'eci in Example A3 (Table A4).
Consequently, it was possible to obtain a stable quality

_ coffee drink with less quality deterioration for a long period

‘of time.

‘Table A4 |
: fixample A3 Comparat;\;g Example
_-Jugt after prodﬁction. 100% ) 1005

At 60°C for 3 weeks - 89% ' 82%
(B) Powdered milk '

~ . Example BI
pPasteurized and homogenized milk was subjected to

current passage treatment. (10A, 10 seconds), and after
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Examp1f B, BeEer pfvder g il

A3 Just after production 100% 100% At 60C for 3 weeks
89% 82% (B) Powdered mlk .Exanple Bl Pasteurized and
honogeni zed m | k was subjected to current passage
treatnment (10A, 10 seconds), and after 26 collecting,
powdered m | k was obtai ned by powderization treatnent
using a spray dryer. (Conparative Exanple Bl)

Conpar ative Exanple Bi was conducted to conpare wth
Exanpl e B1. Here, powdered nilk was obtained by

| collec%&\%lge(:t Bﬁdeﬁéét a1 R edradnd oBRIBIRY 284, ﬁb\lﬂﬂei‘ﬁzatz.on
e

rization treatnent using.a spray dryer. .:(Test

treatm%%%uh]%in 1\églsxﬁtcgﬁp r;IS)QIEach powdered m | k obt ai ned in

n I ve Exanple Bl was diluted to
(cOmpa%t{%eoggég} §350! i d content), and drunk by 15
pert pane Fist s

It was judged that the powdered

E‘ﬁgpss%&rfs{’%% 5 p'%m pealrRaReas B o aSt‘g%ﬂélth

ood flav w o~ mlk fl avo({rp m.bbjectlng'
e Bl (Table Bl

Ikln Conmpa

- Qwder ed rative Ex
pasteufized and ewogﬁ&a&ﬁdcmeéﬁp&ﬁerﬁ SR TRt Ter KEERYEReRh

Jour nal of the Japanese Society for Food Science and -
using ReERKBNOGFYSVol.. 47, No. 11, pages' 844 to 850).-

_(Test results: Evaluatibn 1)

Each powdered milk obtained in Example Bl and Comparat ive

A g Examplé Bl was diluted to Bx 12.0 (soluble sdlid content), and

drunk by 15 expert pa'nélists It was judged that the powdered.

: m:le in Example Bl did not have a bad aftertaste characterz.st:l.c

of -'powdered milk and was palatable with a good flavor like raw

milk flavor, i.e., it had an excellent flavor, as coinpared with

the powd’ered- milk in Comparative Example Bl (Table Bl).

(Analysis of aromatic components in the milk given in Journal

- of the Japanese Society for Food Science and Technology, Vol.

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

. Total evaluation

Table Bl
Example B1 Compa_rat:]L;;-e Example
Sweetness 3.8 3.7
Aftertaste 3.5 2.9
Powdery . 3.6 2.6
Raw milk likeness 3.7 3.2
3.7 3.3

6 (good) <> (bad) 0O

(Test results: Evaluation 2)
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Tabl e B1 Exanpl e BlConparati ve Exanple Bl Snell 3.02.8
Sweet ness3..83.7 Aftertaste3.52: 9 Powdery3.62. 6 Raw
mlk |ikeness3.73.2 Total evaluation3.73.3 6 (good) H
(bad) O (Test results: Evaluation 2 27 Each powdered
m | k obtained in Exanple Bl and Conparative Exanple BI
was di ssolved to Bx 12.0 (soluble solid content), and
each. resulting solution was subjected to instrunent
anal ysis to neasure anount of odor conponents. As a
£ powddi dd miaspsist ainediiverRdRpleaPanaiidnparative
(3-net hyl butanol, furfural, acetic-acid, caproic

" Exampl@Chd, wdk"gi bybsyLhons) pihi £ho @é@lwpécgéli@a&&mge&éfr
: conponents in mlk which exhibit a strong heated-m  k

and eﬁglg :T_Fﬁeres"i)f%ﬁfl\?\lg? do512f i ShaldaLdQkb ikt edC OBb Nl t fment

e nmuch | ower than those 1 n Conparative
amatyoFTE. Bl CECMIBANE SETTACE SO RENER. AL £ OTY,
with FURRCSESSEh! (AT Shoth e =S B dor,
rarrarlgl UL A9 L he heaued- ik ofol GPALPESTLF U Of
.are typical heating odor components in milk which exhibit'a
strong heated-milk odor, rancid odor or stale odor, the
'c‘ontents: in Example Bl were n@uch lower than those in Cémparative
Exaﬁple Bl (relati'vé comparison). ﬁeterioration owing to heat
.' -in the -p‘roduci.:ion of pbwderéd. milk was suppressed in Example
B1, ahd the solution of the powdered milk in Example Bl was.
close to raw milk, nqt exl_iibiting the heated-milk .6dor

" characteristic of powdered milk (Table B2).

Table B2
| Exél_mple B1 Comparat:}.;;e Example
 "3-Methylbutanol ~ 98% T 100%
" Furfural ) - : -100%.
- Butyric acid : - : 100%
.Caproic acid - . 100%
- Dimethylsulfone L 15% 100%

. Advantage of the Invention
Quality ,dete,rioration _éan be prevented by employing the
."électrolysi-s treatment and/or the current passage 'treatmeﬁt.
First, 1n the ins_tant 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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Tabl e B2 Exanpl e BlConparative Exanple Bl

3- Met hyl but anol 98%4.00% Fur fural 100% Butyric aci d100%
. Caproi c aci d100% . D et hyl sul f one15%400% Advant age of
the invention Quality deterioration can be prevented
by enploying the electrolysis treatnent and/or the
current passage treatnent. First, in the instant

cof fee, deterioration during the production of the
instant coffee is prevented, and it is possible to

of cofg_{aeg%glggéﬂsnw%@&ta ¢qk efl%k:%bffﬁ@ﬁ%éﬁ% Fhangs 8.

e conponents and a ric avor, n bei ng
.. .di ssql.ved. ,i's sible t ' clﬁ_f %It ed.
1t 5o RN phlof ST SpFHARY BRI ETabt Sy
he, oqfction of the instant coffee is_dnproy,
BGE afL8 Ve HB%13ty! BRro il pr et ik S e ifan
, det eri,oration (chl orogeni c. aci.d) afterb i s%ol ving _and
COfoQﬂ%ﬁgémPHOHGHpo edfPortyenfc BRIWPHE t (O HEIPPLess
passage of tinme.after  dissol ving and filliggiin .
componeatt SEterd RtNE ALOTAISHEC | F3HRhtI L P 21§71 YL RY
. according to the invention. In particular, since the
and chamgieyd nafacEpadiedso] (AP RAFEHEC preldht 4tht Bheappsfagge
~ . period of tine, it is possible to deliciously drink
of timevaften disstodivinghend fhblpogder asurtad inerd Ant hge case
: i nvention is - A : '
" of the instant coffee produced according to the invention. In
particular, since the change after dissolving can be preVentéd
for a long period of time, it is possible to deliciously drink
~ --even in a state where the powder cobtained in the invention is
' dissolved and warmed in a coffee server or a pot for a long
period of time.
The instant coffee with less component change obtained
‘in the invention may be ‘utilized as a substitute for coffee
" extfaCt utilized for the production of can coffee. Thus, if
powdered coffee extract with light weight and small volume is
produced and this is shipped(the present invention is worked
in a place where coffee essence is produced in a foreign
country) instead of ‘slvlipping “the original coffee essence
(produced in the other country), it is possible to remarkably
reduce transport cost by the use thereof.
Also, in the powdered miik,, deterioration of the powdered

milk during powderization is prevénted, and it is possible to

produce the powdered milk with less heated-milk odor (component
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di ssol ved and warned in a coffee server or a pot for a
long period of tine. The instant coffee with | ess
conmponent change obtained -in the invention.nmay be
utilized as a substitute for coffee extract utili.zed
for the production of can coffee. Thus, if powdered

. coffee extract with |ight weight and small volune is
produced and this is shipped(the present invention is
worked in a place where coffee essence is produced in

: changezl éé’ﬁ@t@’@ed AU Ay k Hphead RficthiBRbAdis helé diddaw

fee essence (produced in the other country), it is

wizn GRS, P TR S S TR BT
prace §F o BPUIREER I RPN iy, e,

mlIk with [ess heated m | k odor (conponent 29 change)
ﬂerated during the production which is close to raw
in i.hle taq haye a_delicious
Siesie' P pPQWé(\éBPan' bFDRRILEA, ity thee TRYRRASH M3tk
" produced in the enti on. Slnc the powder ed ni
be safeky BFRIETYE] T A RidoRerind 8 erylvgrle%éwé&ktf]&
o “along period of tine, it is SU|tabIe for the case
for thewase vhererde M@psmoefrh UENSRERT S e LHRt N tapdRce)s
required, and the increase of use of powdered mlk as
is requitesbd andathbei mczr@asamnfcugateﬁ poaviegesl plk as a food

1_1nventbg

material is anticipated.
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1. A process for producing a powdered m | k product,

whi ch conprises subjecting a liquid food to at | east

one treatnment selected fromthe group consisting of

el ectrolysis treatnment -~ and current passage treatnent,

and drying the treated liquid food by one nenber

sel ected fromthe group consisting of (1) spray

drying the treated liquid food, (2) freezing the

treated liquid food, pulverizing the frozen Iliquid

food and freeze drying the pulverized liquid food, and

(3) freeze drying the treated |iquid food and

pul verizing the dried34X{8 d food; wherein the liquid

food is one nenber selected fromthe group consisting
-~ of (a) rawmlk, (b) mlk, (c) skimmlk, (d)

nmodi fied mlk, (e) concentrated mlk, (f) concentrated

skimmlk, (g) concentrated nodified mlk, (h) an

aqugous, ggéféggksfgﬁ)%ﬁg@g%% 'asw@ewggmwmaﬂceq BKS

sol tfi on and (J) an aqueous

c%ﬂ%yiéém stby Q@girfd ed1 Mk ¥4 BEWHSKo a% 1dE BhOCESS tment

ording to claim 1, wherein the liquid food

s%?d@b@&i &G ofnOcteh g:@ﬁﬁ ‘Hdn%h)éﬁiﬁg tyreal 8@io1ve 16 Of deR&hedt
from the cathode side. 3. The process according to

aﬁHar':ﬁEr]anQrp&és'Hd@ Ereéﬂﬁﬂrﬁj Nand drying the treated liquid

food by one member selected fJ_:orﬁ the group comsisting of

(1) spray drying the treated liguid food,

© {2) freezing the treated liquid food, pulverizing the frozen

liquid food and freeze drying the pulverized liguid food, and

(3) freeze drying the treated liquid food and pulverizing the

dried liquid food:;

- wherein the liquid food is one member selected froiu the group

coﬁsisting of

{a) raw miik,

(b} milk,

{c) skim milk,

. {d) modified milk,

(e} concentrated milk,

(f) concentrated skim milk,

{9} concentrated modified milk,

(h) an aguecus solution of whole milk powder,
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t he whol e process or a portion thereof is conducted
under = deoxidated condition. 4. A powdered drink

produced by the process according to any one of clains

1to 3. 5. A granulated drink produced by a nethod

whi ch conprises granul ating the powdered drink
according to claim4. 6. A drink produced by a nethod
mhich conpri ses dissolving t he powdered drink

d dDb hod
G ChE ucectBLMabn b O Wl PRRRIEEC ool Tk
ﬁ]{icoéx‘}“anﬂ;etogsc.ls@iml%n %% 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, wherein
the .whole process or a portion thereof is conducted under

deoxidated condition. -

4. A powdered drink produced by the process according to

any one of claims 1 to 3.

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

granulating the powdered drink according to claim 4.

6. Adrinkproducedby amethod which comprises dissolving

the powdered drink according to cl-aﬁn 4.

7. Adrinkproducedby a method which comprises dissolving

the granulated drink according to claim 5.
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