; Wkl me3edp60T DESCRI PTI ON LI QUI D FOODS AND PROCESS FOR PRODUCI NG THE SAME
Freld to which the Invention Bel ongs The present invention relates to
various |iquid foods including drinks and processes forNW“ﬂEMﬂNMﬂm&he sane.
Mpre specifically, the invention is characterized in t

liquid foods are subjected to electrolysis treatnment and/ orgeets ent passage
treatnent. The resulting liquid foods retain taste and quality over a |ong
period of tinme, and further liquid foods having an antioxidation ability
(radical -scavengi ng activity) ar ' ved in ant wm mmmw mm b|||ty
and avail abl e as foods good for.%ﬁgg%@ﬁbﬁgﬁfor Art Eriu m l m | cof f ee,

bl ack tea and juice are usually good in taste and quality sippedi ately after
brewi ng, imredi ately after extraction or inmediately after squeeze.

However, it is _unavoidable that the taste and the roducts are
deterlorated\MHQQQQQn§QRR§tﬁNQngﬁﬁﬁqéﬁtFQﬁuﬂﬁﬁPq%ﬂﬁgﬁB§¥é§ﬂﬁg or the like.
Especially, drinks filled in sealed containers, unlike coffee which is
drunk just after brewed and extracted from coffee beans in coffee houses or
at home, unavoi dably take a certaln period of time from production 1 to
drinki ng bieLg o3 K ahe ol ©ReDeyeNaEso ml k coffee

(m | k- contalnlng coffee), mlk tea (mlk-containing tea) and other mlk
conposi ti on- conTlae rpresent niksvemnibn o die s riem st dliouss tlalguliid yfoodisng t o
factors such as pH, oxygen and heat to cause the deterioration of quality.

I n parti cihaludihendtwlse ahd peocasses foedprnduonhgi tee ssandie Moirek s
filled in sealed containers are decreased in stability even at nor mal

t enper at uspacilaitavlyhaheiyvent ion ilsochatacter iy ed tinet haramatte rtiladseof .
Needl ess to say, in hot vending, can warners and vendi ng nachi nes , drinks
~are storedfatiduighrbeapeiad subgeeved to korgtpenyed sotréatRendeaa/dimgl vy,
the decrease in stability and fhe deterioration of taste and quality are

mor e acceb @Akt paditye kPeatRhntQ! | THE risIeMRNNEBE iHheosles reasa i n
stability and for controlling or preventing the decrease in flavor and

quality, tH esz-ﬂhd)éuég %'d(fe’?c eq%rtgttgefied@f engyMen AV Reen e ed, and

a part of put to practical use. Wth respect to coffee, the

use of va i orati h s ver,
sati sf act %t@a%r Sy ha%tegﬁ‘%?&%%%#%&?uéﬁﬁ%zve| S Te
with resp I 0 Lt a| a |ves
can indee%8 %ggt§bzéﬁél 0 g@ r898 %Ké%%%%%%gﬁo ﬁ%gé sgﬂ¥{y | ead
to stabilizati becauge af theddlffe en in conditions of drinks to which
mlk 2 ¥aé38§ae ﬁﬁr?ﬂg PR84uERT o ggPtIVES'tendS\tO i nfl uence taste
and flavor. Still further, since there is a recent tendency that the use of
many additives or the use of additives in large quantities is not demanded,
it has been,required to find a nethod in which the use of additives is
control | eBELRE PEEent years, with respect to liquid foods, foods typified
by coffee, black tea and the |ike as described abagve, ,in whi ch pal atability
i s inmportant, hBY&NKEeHUGR RfGREfofd PldckhErayaPioldiFR A% Ytkdd thave
been produced and sold for maintenance or pronotion of health. Thus, l|iquid
foods t enBopE shifttaBEe tandhodahbiy nglmmeshiatektt ALTYSE aRHYI/ acti ve
oxygen and free radicals have attracted nuch interest because of causes to
i nduce cads@ediatefly styry- estaactigins oasdgmesiiatedlys diders saVEasa- ous
di seases. I n order to suppress the in-vivo increase in active oxygen and
free radi HaWweyekoolls hawimayvaidainte dliatattben talsicei apdhbhe desbity gif i ght ed,
and the functions thereof have been actively studied . Mreover, it has
been expeptredutltat ateodist ¢ pidreaeed ani ttthénmel das havmz‘addrrt:}bnaruhandejati on
activity. :
in temperature or the like. Especially, drinks filled in

sealed containers, unlike coffee which is drunk just after
brewed and extracted from coffee beans in coffee houses or at

home, unavoidably take a certain period of time from production




probl ens that the Invention is to Solve The invention has been made to neet
t he foregoi ng needs of those skilled in the art. In view of physical
properties and organol eptic properties, it has been nade to prevent the
decrease in the stability, the taste and the quality of coffee, 3 m | k
conponent s-cont ai ni ng dri nks and other various |liquid foods and to maintain
or inprove the stability, the taste and the quality thereof. Mreover, the
i nvention has been nmade to newy devel op technol ogy of efficiently

produci ng f opds .havi an i nproved antioxidation ability w thout using
additive%q RHQ§ﬁQ§rﬁku§qQ#ﬁhﬁ%ﬁme of foods having a high antioxi dation
ability, nanel a hi.gh radi cal -scayenging. actiyity and further in view of
consumers' neeﬁ?tf8p aCety-Sgn uFoPXHBaWPﬁk ﬁ@ﬁﬁ?ef6?lg%rﬁ?ﬂ a1p{BIpr obl ens
In order to attain the foregoing objects, the present |nventors have
conducte&Qﬁﬁﬁﬁﬁdgﬂ%ﬂBﬂst??odﬂvgﬁ7ﬁ9¥9%%%ﬁ¥k.EEBhséHU%nPF?PIth@}fhave

conduct ed extensive studies upon focusing on a system of stabilization and
prevent i GIPREOSdalqRyCRttakn grat iBHnkS a%§W§teﬁPobeonéeF€?ﬁ§§goré@e

wi t hout the use of additives in view of consumers' recent needs that they
do not deiatsilitey gwangftefastess adahtas/py , QYO agdaneatl teecanserati on
preventing agents. They have electrolyzed a coffee extract (so-called

regul ar ddid eédtenndrahient lodn dualiidy hat Inhgpadédondesi t iwhen t hbese
denaturation and the like of coffee extracted conponents are inproved and

t he qual idpinien dre falldiedednf containags pethodminks fellfadr tihesealledar di ng a
m xed |iquid obtained by adding various side nmaterials to coffee, other

than cof fagtdditers adtoNGdaidagent efdin oBtabiqualyi t yvey aatel askmallysis
treatment has been confirmed. The investigations have been further

- cont.i nueds; ek Pofted Gl IPYSEREY lrfyepé iRl dngebeeopatéaiieduanstgad of an
electrolysis treatnent. Then, an excellent long-termretention of quality

has been {jdeunise qRIdIdRA. colhaw have ReP! vefldnglr £8At wRAREREE aheat nent
to mlk, and have then found that” stability is maintai ned wthout
vending machines, drinks are stored at high temperatures over
a long period of time. Accordingly, the decrease in stability
and the deterioration of taste and quality are more
accelerated.

Thus, for controlling or preventing the decrease in
stability and for controlling or preventing the decrease in
flavor and quality, the use of additives and the use of enzymes
have been studied, and a part of these have been put to practical
use. With respect to coffee, the use of vai:ious deterioration
preventing agents has been studied. However, satisfactory
products have not been actually developed as yet.

Meanwhile, with respect to milk composition-containing
drinks, the use of additives can indeed stabilize milk to some

extent, but it does not necessarily lead to stabilization

because of the difference in conditions of drinks to which milk




quality deterioration such as aggl oneration or formation of precipitate and

nd speci al organol eptic change occurs in qualities of taste, flavor and the
i ke, so that |long-term stabilization and storage are possible. They have
fyurther conducted a current passage treatnent of a mixed |iquid obtained by
adding mlk to coffee (coffee mlk), and have then found that excellent
effects of maintaining stability, flavor and quality have been |ikew se
brought forth. Investigations have been further continued, and it has been
confirned. that,an electrolysis treat . h cyryr e

treat ment*§ sacfgﬁ%‘g' s the: iu%ge { es%éi%é%g@ietess %tn%é‘i %Pegg;ftl%%%\?gt ors
have broadened the range of udi e d_have el ect.rolyzed liquid foods
havi ng aﬁéﬁﬁ?o&?%aﬁiﬁﬁoﬁbiI§%§$&wﬁpfﬁgﬁ5dd§%£9§I&Rﬁﬁgéish%a?Fﬁeng
conponents. Consequently, they have faound for the first tj that an

ant | oxi dabSRAEHEY [LOAF THE (4% BEAUANY RIALHHIRSOE O RERIO hAGRTS 1HRS
antioxidation ability is contained even in_ a small anount, the effect of

i mpr ovi ngi® Heakgs iawandditiies 35 ngki demgnded pr bl ks Pegi Hedlnedese effect s
are |likew se provided by a current passage treatnment. As a result of
further ifirdtageetiod basedioh thesesesef pddthivendingdontreliadention
has been finally conpleted. The invention is described in detail below In
practicing the Imvestémn, yeans nwithereapeot todésanad Kfpgdsd foedsand/ or a
m xed |iquid prepared by adding a side materials) to the main material is
subj ect edtypifibedlgctodfgei, sblachttmanandrtlee dukeeas demsaideed abatvesnt or
both of these treatnents. Wth respect to these treatnents, a current
passage tigayibdh HuaHodb anite) edd rimpsttsant eadtavwntbemy dreduaedyctaad i N one
position of steps froma material to a final liquid food product through a
m xed |i gghfeRér A rides eidH 10 Foddie hhkreabaent srodiyedead idict gdri n t wo
or nore positions thereof, and a current passage treatnent and an

el ectrol ygi snt££2HEB NG r PO KANAUChed 1Ry .t MBhi &5 PELYU V@ s tedd Ment s
or a conmbination of different treatnments. Further, conponents for preparing

the main pptepiak aRdel MY SIS LBALEiRL SHiBN Be rRERKL 0UShY a3Rieied to a

current passage treatnent and/or an electrolysis treatnment as required. In

the i nveng'&QEVet%(g&g%d qﬁje[éangﬁ..bgﬁé ﬁg§8'a€@:‘§cted much interest

because of causes to induce cancers, life style-related
diseases, skin disorders and various diseases.. In order to
suppress fhe in-vivo increase in active oxygen and free
radicals, foods'having an antioxidation ability have been
highlighted, and the functions thereof have been actively
studied. Moreover, it has been expected that foods to be eaten

themselves have a high antioxidation activity.

e t t venti is to Solv

The invention has been made to meet the foregoing needs
of those skilled in the art. 1In view of physical properties
and organoleptic properties, it has been made to prevent the

decrease in the stability, the taste and the quality of coffee,




the liquid foods are sonetines called drinks. First of all, for producing
coffee drinks according to the invention, it is necessary to prepare a
l'iquid containing extracted conponents of coffee. This liquid includes all
of 6 coffee, nanely, an extracted |iquid obtained by brew ng and
extracting roasted coffee beans by various nethods and all of |iquids
cont ai ni ng conponents extracted fromcoffee. For exanple, it includes all
of extracts obtained by varying extraction conditions such as an extraction
tenperatur.e, concentrated liquids thereqf, dilute |liquids thereof

conponen EOMBRRS '(??'@%[’éﬁlﬁ’@d %};.rﬁ}sacqr}%n t[erf%qéalg o ﬁ%‘%ﬂ’%ct i ons)

*
therefro conponent fraction |iquids obtained by renoving, specifi
fracti onerstn)oold}fﬁr BENt? MakHthkR Odh IMREPNeakhg %@%ﬁﬁfje‘?}ﬁ'atté‘(? Eaggge‘?‘n‘gnd a

solution of instant coffee, etc.; nanely it includes all of |iquids

pr epar ed Whe @Widdd tiatdersothot water ( 0 to 200C ) , containi ng conponents
extracted fromcoffee. In extracting coffee, a blending ratio or_a roasting
degree of coff denseaes i $heoinpantienl Bas peeminade tangedy deveteper|y
determned in a usual manner. An extraction nmethod is not particularly
linited diedieroloyy eft efifiedentiyi produainexioeds henisichea impseyeda drip
met hod, a box nethod, a continuous nulti-colum nethod, a kneader nethod or
the |ike aranidyd dageichn Ab idxdtuyawt choutenpéngt adeit svestiparitewcolfathg |imted
either. Further, an extracted liquid, an extract, a concentrated liquid, a
dil ute |ijGiidktandobatficodsohavsd ariigohhedoxidattienl akel vy, hamelpj ect ed,
as required, to fractionation such as chromatography to obtain a specific
fracti ong W{gk ePRYEca1SHEEVERGihGaatkaRisy. ahd fUYeHExeth | vigkdoEn the
invention is prepared by adding a side material ( s ) toaliquid

cont ai ni NehAdifind 1Y eGRidHE Calf e Ry aptedespnpeeri s and adj usting the
product volunme. The side material i'ncludes all of side naterials free of

m | k conmposition. Exanples thereof include pH adjustors such as sodi um

bi carbonate; vitamn C vitamn E, enulsifying agents such as sucrose fatty

‘acid este gl yge 'i-' Acd b L £ sorbitan fatty acid ester and

soybean pf S T OX 0 ' Tors; antioxidants; saccharides such
as glucose, fructose | t 0s€,. .Sucrose, tr | ose.. raffi e arch;
sugar al cohol s S efmg-‘r tats%%l ) q-'gned a1 %{10 g, %g’\keeg?g’ﬁegg;% P?gggrﬁé;
enzynes; and the |ike. One.or r.e t her.eof .are selectively used. . The
Ehoar oot af HERt Ty 8 e e TR A P SE A O FERR R e ABRES B or it
m xed liquid is then subjected to an el ectrolysis treatnent.and/ or a
current g%%%%%‘é‘-‘?’?"e]aifneﬁ ey hpxA c‘éoﬂg‘éﬂt?ﬂ ity SRRt FEPYsi s

treatnment _is not particularly limted so.lon s it is.a deyice_used for
deconposi FCuRtRg ogra F‘Nétﬁ“léf. SF@P@%&%I"Q,“ %g\}%’?g&f“&l&%‘?%&uﬁ& ich two
cells are partitioned via a diaphragmor a three-pole systemin which a DC
vol t age idekerieFrbion Or Bys¥stem piflopdcteEpist@spELtiedt i yse
problem The twocell systemincludes a type in which electrolysis is
conduct edof crdditiresiim ydevwoaforonpuiesfid HeFaRhi MRedRtERt Q‘é‘@Y Bfanpl es 8
of the diaphragminclude an ion exchange nenbrane and a neutral _di aphragm
such as anctl Hebose rahebruse. of nchemickdctadslijsivesreswoltl asi agalii&yi on
exchange nmenbrane or the neutral nenbrane, a |iquid containing coffee
ext r act eddevapborat somandteventingi agantsquid with the sane conposition as
that on the cathode side (region), or water containing mnerals my be
passed t hrough They ahade stdsct{relyzey . aAsdifeeraertraoht disoi—ogliiederal s, a
ground water, a city water, and a water prepared by addi ng various mnerals
properly tegalgdréofbéey, ramd haves etlenEXxaapteshaf the decoenpalssitdam,i ncl ude
sodi um potassi um magnesium calciumand iron, and further these mnerals
may be usgHei des@tPiaeid®mnd MheCUikeNbfPESERGE dxttddsd compdiemanduct ed
by renoving the diaphragmat the tinme of the treatnment.. Wth respect to

the ' el ech@dgsrdWid @hABhe q#af BF¥ ide® be retained for a long period
of time. Further, regarding a mixed liquid obtained by adding

various side materials to coffee, other than coffee, the




elLectrode, a platinumplated titaniumelectrode, a titanium platinum
calcination electrode and the |like can be used as an anode, and a stainl ess
steel electrode, a platinumplated titaniumelectrode, a titanium platinum
calcination electrode and the |Iike can be used as a cathode. The

el ectrolysis is conducted in a usual manner by passing a DC current in a
state where a liquid such as a |iquid containing extracted conponents is
continuously passed and/or stays between two el ectrode sides. A quantity of

acurrent. is gt least 0.1 A eferably.from 1l.tg. 50.A..Th ity 9 of
the curr éﬂDQ'gzﬁfﬂ%d@q%Ptdﬁ%rﬁ ﬁéﬁ%%%r?éﬁ ) Sﬂie% &Eg &Y€ lgugﬁgégﬁgn{:
conductivity, distance between the el ectrodes and density. Far anple, in
the case S ¢eyuranfisRerat e THE 4?&@ﬁqigqﬁﬁ9qﬁﬁﬂﬁY?yb%?ntgBrEE?Fent is
from0.5 to 20 A preferably from1.0 to 10 A nore preferably from1.5 to
7 A In camrinuecths andt a L TR PRSSRGR G 6ATIERLIIRT PSS PREECHUSALi ty of
the current. The current passage treatnent can be conducted by renoving the
di aphr agminsteat ¢56r agoicdgctasdysiise watment . ofTheiy c¥Rr 8XECHASBENg
through the liquid is the same as in the foregoing case. The tine for
current phssagesin fétavism fobmalodly decomeeno 13keWigecsongismedabl y from
0. 005 seconds to 2 mnutes. These nunerical ranges are tentative standards,
-. and the condiieypnimve gppliedsaneurnestdess sage Yreatndnt toomdddi ng
ranges. The electrolysis treatnent and/or the current passage treatnent may
be appli efhd ohfdy ahenquidhidnthabi Babdfifiesy exd rasiptatnepowdnhsuand/ or (
2 ) amxed liquid containing a side material ( s ) either before or after

adj ust i ngyh i B QiEdr VOt aEon Thecte! £ tagy M dt val mantfoand tiilbe or r ent
passage treatnment nay be applied to (1) or (2), or to both of them The

p»gnn?teg dé. Oéélfpfea@é NghiomPf spHeEL1 t beahi@leptae dMngBr bb&yrarliv -
' qualities of taste, flavor and the like, so that long-term
stabilization and storage are possible.  They have further
conducted a current passage treatment of a mixed liquid
obtained by adding milk to coffee (coffee milk), and have then
found that excellent effects of maintaining stability, flavor
and quality have been likewise brought forth. Iﬁvestigations
have been further continued, and it has been confirmed that
an electrolysis treatment other than a current passage
treatment is also available.

During these studies, the present inventors have
broadened the range of studies, and have electrolyzed liquid
foods having an antioxidation ability, which foods are known
as health components. Consequently, they have found for the
first time that an antioxidation ability is improved, that when

a component having an antioxidation ability is contained even

in a small amount, the effect of improving the antioxidation




In the invention, extraction water used for extraction of coffee and ot her
various waters to be used as nmaterials are not subjected to the

. electrolysis or current passage treatnent, but the invention is
characterized in that an extracted conponents-containing liquid such as a
coffee extracted liquid obtained by extracting coffee with extraction water
is subjected to the electrolysis or the current passage treatnent. The
reason why the electrolysis or the current passage of the extracted
conponents-containing liquid is eferable to the electrolysis or the
current 6§§%ﬂﬁ¥cﬁstg§oxégéﬁsi%ﬁgrﬁRaYhEES??e@FﬁEQ§ﬁr?ﬁ?si§ﬁ8W1§ﬁe
current passage of the extracted liquid or the mxed |iquid nore influences
t he conpdietitidachapy t Re CAIEANOIBAFSAYR tHEAEWRRENt PasSageettlt hefwat ers,
making it possible to maintain the effects for a | ong period of tine. The

i nvent i orfyihheare iavestpoasioasdased cacbhesatuse fadnaevifomdings + kbe
deterioration of conponents is not caused by virtue of deoxidation. That
i's, when imrwvexndidat ihes deten i Dirdlilgn dampibeteedr event ed by deoxi dation, the
change of conponents |ess occurs, a quality deterioration can be
suppressed, andHeliinventgiod elsefdexinMeed ain nbatd Al rbelgpwof f ee good in
taste and flavor over a long period of tine. The practice in the deoxidated
condi tion incl udepraachcingaiienhventadni, gkt vanges dIosphaesirbiowi ng of
an inactive gas through a material ( s ) , an internedi ate product and a
final pr @il%ﬁid refd AeaEBr of lﬂiﬁé‘é@@_iw redalt e bynagdiing gagiged 11
degassing. Further, in the case of fil ing@}hgbiiqui in a gontainer, it

i ncl udes goplacenent afo aithd Nndifd | W60t aiiker sWbhbctRd Naet i ¥/ gas,
repl acenment of air 1n a head space with an inactive gas and degassi ng. At

| -] easft.,oneepécg{%%g {%?efﬁlﬁ}fezl(}f 8k 4 S géﬁgﬁ eCEFe LEmEXE T ioBitEd- ‘The

t hus- obt ai ned 11 In contalnerS such as cans, bottles, papers,
. PET bottle o] i.ng ai_ner and. s , pasteuri zed
as requir%% ?%g%éo%%aggﬁéﬁgbé fﬁﬁ?édI?%W§%§1g%’coﬁ%%?n%?%QFﬁeﬁg%’t e liquid

is filled_ in containers t it hstand retorti . i Lon under
pressure Sur;r‘ﬂt PQSPFFFe%&F#I@%WE S‘Pgéf’ ? agg&%%&?:ogﬁrgtlg E%l]?]é%élaré @gﬁ‘laged in a
retort. Wth r s%%pt fo drinks.mhosej{IEvor:és heavily ¢ agged duelto heat
of past el?§ SROPHRTER P PASOPPS bFLPRET FREPE L H ﬁlé%a"i%rc’a%a & §tna
pasteurization. in retort, charging liquid is subjected UHT
Dast our | 2L Tt GPogme St et hrRBgR  Bdrenr | b | SAT Ny ERCEEPEUSh
~containers, and seal ed. Wen freeze-storage, is enployed or |ong-term

st orage iShROErPRIERRRL 6F t SRAYrBRLEPRRCHEI diR nkEO PREMPF{UPASLHAGPBe fill ed
in containers w thout pasteurization. The above-obtained_drinks filled in
seal ed coriereefs ahd Heusrensdrasspgsntreabeent e @ By erérRdysis
refrigerated, heated or frozen as required. Wth respect to the coffee
dri nks actoeaiment aahdg readucsed bletherresprebive &alithSderEReRtsr e
descri bed 12 bel ow. (Enbodi ment 1) A process for producing a drink,
char act erdr edcdmb snk on Pl Bf fexpnitreataentsy aFevtiier, errpaneads
conponents and/or a mxed liquid thereof to electrolysis treatnment or
current phssaggedaEatgruie méEnboaiteridl 2nd khepsddessateciaksl nay eebodi ment
1,

previously subjected to a current passage treatment and/or an

electrolysis treatment as required.

In the invention, the foods include drinks also. Thus,
the liquid foods are sometimes called drinks.

First of all, for producing coffee drinks according to
the invention, it is necessary to prepare a liquid containing

extracted components of coffee. This liquid includes all of




‘step of tﬂ% PA

characterized in that in the electrolysis, a liquid on a cathode side
(reduction side) is collected. (Enbodi nent 3) The process recited in
enbodi ment 1 or 2, characterized in that the liquid containing the coffee
extracted conponents is at |east one selected froman extracted |liquid, an
extract, a concentrated liquid, a dilute liquid, a conponent fraction
liquid and a solution of instant coffee. (Enbodinent 4 ) The process
recited in any of enmbodinents 1 to 3, characterized in that the process is

performed ipn_a deoxi ted c ition.  (Enbod t .5 nks retalnlng
flavor arfPquEfi t3P cﬁ?%‘ ldqujldmé’ 3\?&6‘%% &ﬁ ures,

whi ch is produced by the process accordl to .any one of enbodlnents lto
4. (Enbocﬁ’??%‘?ﬁc%}nqﬁ%’atfrqerﬁ(cPééieﬁe}ae?ﬂsé?ﬁg(Yd’er@Hts BethRgP ARL A LTI n t hat
the retention of the flavor and the quality is at | east one of suppression
of decr eaktIWiA% hFORBAEALEIaEOMPRRENSEp AXTAGIEDI L¥ IR naPFEReof EPFani c
acids . Production of mlk-containing drinks is described 13 below. In
one of erntoupEai sikhdmcdueesci bl nPEk exdaegitsi mpthingd bY cyprgvyAgdt o t he
invention, a mlk conposition can be subjected to the current passage
treatnentexnmﬂmwi¢Mecehd¢tdoh§sHsuﬂteaSnent.ewtrameimmlkempﬁwaghtEon, at

| east one of raw mlk (cows mlk), processed mlk, skimmlk powler, whole
m | k powdssncektimated k aAbguidscebheaeef, m Hklusenehtigaddd. Ahkregoifd
containing the sanme, a |iquid obtained by dissolving powder in water or hot
wat er, easdmpoOneent rdLet iduildgudiseachtdihatie sl Wramtsiafatimseal i qui ds,
and the like are also included in the m |k conposition. Further, an

enul si fyi fige@geid, fAast 8bh| s yetnevehran, cebhdbasatotraediivm qas_@la@te and
the like may be added to the mlk conmposition. The mlk conposition is

. subj ect edy 105 { REq €l 653} r Olﬂéﬁ&riﬂfat e e or srhe G @nt p%?ﬁ%ﬁh%h

treatnent to obtain reduced ml1k material . By the treatnent (s , the

raw mlk ff&ét%nwfom |da P BROF 4 Ofr {51 AP LBE £ olefiCahdsd %o'l%t‘i'&rn' ched,

and stabiTization is al so.attained e electrolysis treatnment and the

current PaEsae. LieaLupoLeof otbe, ThliioPITRLS hi 0RaBE CaPE b9 TRyl At he Same

manner as I n oregol ng co rmn nci dent a ese reat ment s

Slep of (RESPRCERTO RS AR AEFE CEARC AT 5%%%?@05"”0'“ FeP NG o

components extracted from coffee.

In extracting coffee, a blending ratio or a roasting
degree of coffee beans is not particularly limited, and may
be properly determined in a usual manner. An extractionmethod
is not particularly limited either. An extracted liquid or
an extract obtained through a drip method, a box method, a
continuous multi-column method, a kneader method or the like
can be used. An extraction temperature is not particularly
limited either. Further, an extracted liquid, an extract, a
concentrated liquid, a dilute liquid, a solution of instant
coffee and the like may be subjected, aé required, to
fractionation such as chromatography to obtain a spebiﬁic

fraction(s) or remove a specific fraction(s).




electrolysis and current passage. One and the sane treatnent 14 may be
répeated at |east twice, as required, as described previously, or a

conbi nation of the different treatnents nmay be conducted plural times. In
the electrolysis treatnent, protein is adhered to an ion exchange nenbrane
or a neutral nenbrane to heavily deteriorate the nenbrane itself. For this
reason, it is usually efficient to performthe current passage treatnent.
The m |k conposition is treated in this manner to obtain the mlk nmateri al

. Adrinks is oduced . an, rd|n d i t he
mlk materi al &E)l ﬂlﬁﬁgb%@c ‘é Illrh %5’31‘;%3?19 ﬁ’”i% rc%%r%%{a dsggr%g%i@ga or

Chi nese tea,qQr a liquid containi tracte and m xiLng them
The resulatﬂé d‘?‘ac}iﬁ}iq,lt Jr%s)atmrkllc%‘rh‘%ﬂf‘ alHFPﬂ }h%goﬁﬁgglago%f)ﬁ?
stability. That is, mlk is stabjlized durin roduct i on to ovi de a
product IPAHGRGEEY SamRanaRts; &g ad lﬂﬁﬂ%nght%ﬁbPJP c§t¥8 ogé? time in
long-term storage. Further, the drink can be produced in mhlch a rich taste
i s enhancddle amatarial kinebudesnablt ofr &4den Mav@nind st f&siae £ BhEKf | avor
of mlk are inproved. A drinks can also be produced by subjecting a m xed
liquid commposidgame Bxhkpdespsbereod tocilhdeepBcaddngspsst svghnddt and/ or
the current passage treatnent. The m |k conposition added at this tine may
be one sudyjdeicirethirarboaadlegciyibhpdnsC i rektamin Fgnénol stilfy iogr agantpassage
treatment (for exanple, the foregoing mlk material ) or one not subjected
t heret 0. stwh Hs sunebsegfgbog ddied sestiet ) tgl yafera miflak tyf atidaesterpk, it is
preferable that the drink is produced by adding the m |k conposition

subj ect edsdrp it eheeyr ot ysiss tareahtefiyiseuld ehoisphodupient opadaaden
treatnment. In the invention, the mxed liquid is prepared by adding,

besi des tf}ﬂuf’ﬂlﬂbf&rfp%'iiﬁma&dﬁtss-de sERic@Eraldes t @uahmekB ngleebsk, of a
desired drink, such as a coffee I|qU|d a tealiquid, juice or the like,

and adj Usfflﬂgﬁ Ma0d¢Gle ,VaLEFBseASt L8R BhSle, Ml ilsd ahd) stakeh;exanple, .

one or nore si materials used to produce coffee drinks are used. The
mxed 11 Qlidhd % téb%féﬂy&q{ o Loyl 1ebackhal ¥aheitbgal gRabeandter the
current pasSage treatnent, red‘steps such as ling in cont ai ners

20 past e At P eﬁl&yﬁsgnd%hedu?é 1ERY T egnbog Ergr&@gjregcte stéof debnks. I

t he i nventron cbnposition TS previously to t
electroly5| nglqutq§(§urrent passage ( for exanple, the foregoing mlk
mat eri al ) 15 My liquid contalnlng the mlk conposition (which may

be preV|oust dto he el.ec is an /0r the c ent age) is
previ ousl y sumiﬁé ﬁ STHR 3%3@?r0ﬁ§ é am59ﬂ P r pgsggaé. R
Desired drinks can also be pro ffecti Y usi t hem.as required.
The mi | k-SEHEaFHEh G ORPOREDGSHA Wﬁ? o it m?‘ﬁ@éﬁﬁ%’rﬁ/dc tggerhﬁﬁppggt be all
drinks to which the m |k cgonposition is adde Ies t hereof include a

mi | k- cont®8P nidly Geer&&olysis trPRKMEBAL a?%‘ilz@rteaa GTHent, passage

m | k- cont ai ni ngj ui ce, m | kshake, cocoa, an acidic mlk drink and soup.
Especi al | jre2bneR®e- dri nks or tea drinks are preferable.

A device used in conducting an electrolysis treatment
is not particularly limited so long as it is a device used for
decomposing water or the 1like. 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 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 running water type. Examples




The invention nmay al so be practiced in a deoxidated condition, and the
déterioration of conponents is not caused by virtue of deoxidation. That
is, when an oxidative deterioration is nore prevented by deoxi dati on,
conponents are | ess changed, and the deterioration of quality can be
suppressed. It is quite effective for maintaining the m|lk-containing
drinks: good in taste and flavor over a long period of tinme. The

t hus-obtained liquids are filled in containers and sealed in a usual

manner, a as..required, st.euri zed Vi rinks. fhll ' eal ed
cont ai ner‘)&d th?r@'a&qﬁq%&nigﬁuflﬁea%é‘%?i %’g?}g%g%%ﬂ‘%fg%%a%%atahlgg%{r:gad%cti on of
the drinks, filled in gontainer be conducted in the sane nmanner as in
the foredbiaRPrasH 3t i3k 2 cﬁ%t%? Y3 Hks according to the invention
contain the mlk conmposition, occurrence of scal e, 2 gl.omeration and

preci pitation d nFlR EHRFFFHYS LS | BEERPYN Y5104 | k atl,onanax?ﬁﬁng?ke are
suppressed or prevented to stabilize mlk, and the appearance is also

excel | entnephrang cghibevPAYLIAL BIMREARE atd I Wiy GoRtRY-P1BGr FREFSCWI t h
respect to organol eptic properties, taste, flavor and quality are excellent
wi t hout besitcpakedreonperentsThssd/ @f fiet Snieed bi@pid with) ke op2®eved when
the drinks have been preserved for a long period of tinme. In view of both

t he physiamhpgs Dpesi i &s Emat tde thearatlkpde s poperegesn ) i tohasabeen
observed that even when the drinks have been stored in a severe atnobsphere
over a | afgntpeiniosy ohiheralst hay e opasis ed opérbyught hdhest aode t gidehe
taste, the flavor and the quality of the m |k conposition are

sati sfact orédjopl Nixdi wée wattbecorteinimatmimersl pr ev gnomhdowaseppr essed.
Wth respect to the mlk-containing drinks according to the invention, the
non-1im tatd Mg, qakes, "BAESa av“aEtéie@(iéFEQédej( avdd {iitvediinent mihefalis! k

mat eri al obtained by subjecting a mlk conposition to electrolysis

- treatment, phdd 1y & s PUrPaatagandy selued, (ExmhqdidesE the finerals

m | k- contai ni ng drink ‘produced using the mlk material recited in

- embodi ment, {. i(j;(@f@&gig@a%mg) HorHestn il g A, a1l A%d B¥onyD] ecting.

a mxed |l1quid containin conposition to electrolysis treatnent

and/ or cuLL 8Nt PASSROPLLLE RO o) LERROUDIEALod) 1 EAK: BRBLGRN N0 T nk

obt ai ned S rng a oduced by using the mlk material

recited in embof el 1L ShEClLolY$isalh@ e, ARl ko giidely Byssage

treatnent. (Enbodr me -contai ni ng I'nk ‘according to any one of
nbodi ts 2 to 4 h ized ip that the_ 1 '

i 1k cont SPRPRGAGY AR ASABNRRPR. brE PN MBS OF T 6o P RRCREREs e containing

tea drink or a nlk-containin ruit jui dri pk. (Enbodi t. 6) .Th

m | k- cijnt ai ni ng"yr} n‘F{e%‘?ﬁlﬁ aicﬁajtf‘tegle’(iﬁlﬁﬁlﬁgﬁ@ﬁtr’l g?rcéﬁ?%of%ﬁgz]éf&ri)rﬁzteﬁat t he
m | k-containing drink recited in enbodipent, 5 is a drinpk havi.n% an
excel | ent ®3gbFPHiey A PIABLATTTRL LR 2R TN eé%}'e‘?ﬂ%ed' a titanium

platinum calcination electrode and the like can be used as an
anode, and a stainless steel electrode, a platinum-plated
titanium electrode, a titanium platinum calcination electrode
and the like can be used as a cathode.

The electrolysis 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. A quantity of a current

is at least 0.1 A, preferably from 1 to 50 A. The quantity




(- Enmbodinment 7 ) A process for producing a mlk-containing drink by
subjecting a mlk conposition to electrolysis treatnent and/or current
passage treatnment as required and then preparing or not preparing a m xed
I-i quid containing the mlk conmposition, characterized by conprising at

| east one of. the followng: A: when the mlKk conposition is subjected to
the electrolysis treatnent and/or the current passage treatnent, (1)
directly producing the m | k-containing drink using the thus-treated mlk
conposition; (2) preparing the_m xed liquid contaj.ning the thus treated

m 1k conPdstRe GHITERE bF BEQERESG Yt et fAT0e rqieﬁel’i‘l%rﬂga‘?? FREGOFFSIHE same;
(3) preparing the mxed liquid containing the thus treated mlk

conposi t idsncondnehivityibjEettianre hedvesn ke &leatrndrs sntrdeRFER - and/ or
the current passage treatnent, and then producing the mlk-containing drink
usi ng t h&@ogapsamphd, 100 tI® caisencfhe liidudd dApysraterrs ¢ héniBubiRted to
the electrolysis treatnent and/or the current passage treatnent, (4)

pr epar i nguuant iiyxed thgucdrrentaisi fpn He Sritck 200Apoprefenablyibfeemi ng this
to the electrolysis treatnment and/or the current passage treatnment, and

t hen produd ng 1bhe Mmolcecpredenabdydfirok s g The. sdmeotAsrstasesl, above,
the present inventors have found for the first tinme that the electrolysis

tr eat menti tangprod heetarmenéd passape basdsneft tdilesquentyity ovf nehe ef f ects
such as the retention of the taste and the quality of foods and prevention
of scal e @frdfid k conponents. As a result of further studies, it has been
found for the first tinme that the promnent effect, different fromthe

foregoi ng, thatpyhesgrtéfat PRINshJdPELEELMERL ARldPOXbEaldoyiuditidd t My . Of
foods, is brought forth. 4
S " removing the diaphragm in the foregoing case. The quantity: ..
- ofthe éurrent~passing»through the liquid is the same as in-
“the foregoing case. The time for current passage is likewise
from 0.001 second to 5 minutes, preferably from 0.005 seconds.
to 2 minutes. These numerical ranges are tentative standards,
~and' the conditions might be sometimes .deviated from .the-
foregoing ranges.
The electrolysis treatment and/or the current passage
treatment may be applied to
(1) a liquid containing coffee extracted components
and/or
(2) amixed liquid containing a side material(s) either
before or after adjusting the product volume.
The electrolysis treatment and the current passage
treatment may be applied to (1) or (2), or to both of them.

The number and the combination of these treatments are not

particularly limited.
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The invention in which the electrolysis treatnent and the current passage
treatnment inprove the antioxidation ability of foods has been hitherto
unknown and quite unique. Since the resulting foods are useful for
suppressing active oxygen and free radicals in vivo, they are said to be
foods good for health. Accordingly, the invention also provides such foods
good for health. In the invention, a food material with an anti oxi dation
ability which is known as a health conposition and/or the mxed liquid
prepared using_it is subjected to the electrolysis 20 treatmept and/ or
the current pa§§h§§etFB&?HE%?P'T%%tﬁ%ﬁﬁﬁﬂ%ﬁwyﬂ%Qi %Eﬁogn?Fg ﬂgi?ﬁn
ability includes the following. In the invention, drinks are al so included
in the fsoddcoffieenand Ry §AL1ONE VRLEB&i Ry P BS e it Maderié leoAbBnent
having an antioxidation ability, though they are not limted: vitam ns such
as vi t aninptasubieahid to the ed@chrelyedsR e AUy CARPISRAPRhECAENERBNOI ds
such as isoflavon and eriocitrin (lenon flavonoid); polyphenols such as

chl or ogehut athe, igateadtiion ahsl shelrecysxiizedantn atradt rgr ewhpaatads havi ng
a function of scavenging free radicals or elimnating active oxygen. It is
pr ef er ableniponeset ss-conprieing dégivddsdcloasa naffieelextmtartied lignidhe

i nvention, the food material conprising the conponents) having an

anti oxi dasbtanimdd | by extpatcsesgatcdfifass aiehofexteadvi@yoiwagerompsnent s
havi ng an antioxidation ability, and includes, in addition to the food
materi al sigfedsed 0bitdR el 88t r68¢80s o thé cutiredtapuk segetabhemprtce, a
purified product of the foregoing conponent or a food additive conprising
one or nofige Glealdtn (AYCERE NG SLABONRANS or The EepfefBigidslgd BAthequid
formis used as such, while a powder form a solid formor the |like is used
by. bei ng- disslved ddhnyitts dbddieid IWenti fihd tie pemd-a1auicd kiepr epar ed
by adding a side material ( s ) , as required, to at |east one selected

. fromthe %f%grkf@feggiélqﬂ £ 88! urPBne a{@scécgé* ds %Eigdyggg{fggiié Q9% Rheri al

(cof f ee, Chinese tea, green tea or t and an extract

th f, dj ust i he, t I X I f i i al
ol ude ARREE I ol SR e, Wt RAERGE o cnd Rt SRR e

Kimm | wder , nt d m,lk d h i 1.1 k-der |
T LB ERRSEIR ST AR e LS ) ¥R,
E; | sifyi t uch fatt id { | in.fatt id
ester, SO (HETRRILY I BreEhS PO PSSR oL phet AR S akePdn ~
inhibitors; antioxi dants; . sacchari de such_ S %iicose, frq@%ﬁ§§“ naltose,
sucrose, it &apasddde FSfIF‘?‘%%%l%ﬂH‘%FEFEH;tSSEBEr PEInBFELS dMEryt hri t ol

and nal tose; sweeteners; flavors; enzynes; stabjlizers; and the |ike.
Products prepar®?e bingentAgnf Ma¥oPe SfparRragiiepd in a deoxidated

condition, and the deterioration of components is not caused
by virtue of deoxidation. That is, when an oxidative
deterioration is more prevented by deoxidation, the change of
components less occurs, a dquality deterioration can be
suppressed, and this is quite effective for maintaining coffee
good in taste and flavor over a long period of time.

The practice in the deoxidated condition includes each
treatment in an inactive gas atmosphere, blowing of an inactive
gas through a material(s), an intermediate product and a final

product, replacement of inside oxygen with an inactive gas and
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al cohol s, other saccharides, sweeteners, sour seasoni ngs and ot her
additives to a fruit juice, a fruit paste and the like are also included in
the m xed liquid. Products further containing at |east one of the foregoing
conmponents having an antioxidation ability are also included in the m xed
liquid. The thus-prepared mxed liquid and/or the food material is then
subjected to the electrolysis treatnent and/or the current passage
treatment. These treatnments may be conducted in the sane manner as in the
foregoing coffee drinks or the m|lk-containing_drinks., The fqregoing food
mat eri al degasgdjnget eHurbheke dPe&PPoFP8PsOLr daldRg ARG SLIHE gﬁr?ent
passage treatnent 22 to provide the food material having an, inproved

ant i oxi dadndaigen,i t it Tnchudes obepilacemgiter?l addn b Seafddling
preserved, or a food may be produced using said food material (w thout the
el ect r ol ywingaimeat wérth en fLhactiveegds pasepppcenent mh@ir AN pshaado

possi ble that one of the followwng ( 1) to (3 ) is used, ( 1) a food

mat eri al spadeawithgminhetsve gaes and degadgstingn abtllieastaenewththése ) a
food material containing at |east one antioxidation ability, which materi al
I S subj ecdireshtneritdie RIredtan@wisic dxyemmerdn drel/exenpiel £iwd ent passage
treatnent, and ('3) a food material having no antioxidation ability, which

material is SU@r@ttQﬁsL@)Hﬂﬁr@cﬁqtircﬁﬂdSii% triededenh asdtainthe suchent
passage treatnment, and is mxed with other material ( s ) to prepare a

m xed |i g doyhd chppethBeN %e(%t,edpﬁ@ bBetrekactdnd y$é st t pgakagRhgand/ or

the current passage treatnent. I'ncidentally, a process in which a m xed

li quid pr@d}?&a@ﬂlaﬁée,n%ﬁﬂs)é P0G T lnaly 3R WnRY 220 3Bt iraxhdakhoRoabi ity

is subjected to t ectrolysi's or current passage treatnent is not

i ol uded (it s )z EXAUPI £5 la 2Pl A Bl 000S are as fol lovs. Wth

When the liquid is filled  in containers to withstand
retorting (heat pasteurization under pressure), it is filled
in containers, sealed, and then pasteurized in a retort.

With respect to drinks whose flavor is heavily changed
due to heat of pasteurization in a retort or the like or drinks
incapable of pasteurization in a retort, a charging liquid is
subjected to UHT pasteurization or other flash heat
pasteurizations, then filled in containers, and sealed.

When freeze-storage is employed or long-term storage is
not needed after production of drinks, Vthe liquids may be filled
in containers without pasteurization.

The above-obtained drinks filled in sealed containers
may be stored at room temperature or by being refrigerated,
heated or frozen as required.

With respect to the coffee drinks according td the

invention, the non-limitative embodiments are described
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respect to application exanples, in addition to coffee and fruit juice,
application to overall drinks including tea drinks, 23 soups, mlk
drinks, sports drinks containing various effective conponents, health
drinks and the like is possible. Further, in the case of coffee, tea drinks
and fruit juice drinks, a liquid obtained by extraction or squeezing may be
subjected to the electrolysis treatnent and/or the current passage
treatnment, and then concentrated or dried . The thus-obtained foods can be
preserved whil e keeping the inproved antioxidation ability, by being filled
in contaPRéP¥-and seal ed. The invention may al so be practiced in a

deoxi dated condition, and the deterioration of conponents is not caused by
virtue of deoxiBEbPEamengat 1) s A wRIHPGAS DxifPSt | PECHEFEPHor &t i T35 nor e
prevented by deoxidation, conponents are |ess_changed, and the

det er i or ghiamacserdzsld thy canbbectiipgr ésskbquid rengainangf fect?LEL? or

mai ntai ning the health foods good in taste and flavor over a |ong period of
ti me. Thextrastedt acnmgoheots gand/évr dealidedar difuidedthareefit atmers and
sealed in a usual manner, and, as required, pasteurized to provide drinks
filled i mlecalred yeds dimeartmenthepractriard ipassgeddgaadatead .condi ti on and
the production of the drinks filled in containers nay be conducted in the
same nmanner as (Emboddmleartegdj Mheopieeedsi wee iaedmink -embridiimemy Hy i nks.
Wth respect to the foods good for health according to the invention,

non- | i M iHdr Rt IRAthad £n dascsldetrdB o, 34 iquidohedtaentdd ) A
process for producing a food material having an inproved anti oxidation

abi ity (Rl q3leffAuWINHACtIsidoiethriact eri zed by subjecting a food
material containing at |east one conponent having an antioxidation ability

(radical -Scaveqm(cgﬁggg %%tmh%g&}o%%%t&gbx%a theahBBALmaAL/ @rof current

passage treatnent. A process for producing a food,

char act er) z&g, [ S SPRA L0014 Nenh Lo nBalididla A A lihd Ocipdibegepeat 1. and
produci ng 't he T'ood uslI ng tﬁe sane.
extracted components is at least one selected from an extracted
liquid, an extract, a concentrated liquid, a dilute liquid,
a component fraction liquid and a solution of instant coffee.
(Embodiment 4) The process recited in any of embodiments
1 to 3, characterized in that the process is performed in a
deoxidated condition.
(Embodiment 5) A drinks retaining flavor and quality over
a long period of time even at high temperatures, which is
produced by the process according to any one of embodiments
1 to 4.
(Embodiment 6) The drink recited in embodiment 5,
characterized in that the retention of the flavor and the
quality is at least one of suppression of decrease in

chlorogenic acid and suppression of formation of organic acids.

Production of milk-containing drinks is described

13




(Enmbodi nent 3 ) A process for producing. a food having an inproved
antioxidation ability (radical -scavenging activity), characterized by
preparing a mxed liquid using a food nmaterial containing at |east one
conponent having an antioxidation ability (radical-scavenging activity),
and s-ubjecting the resulting mxed liquid to an el ectrolysis treatnent
and/ or a current passage treatnent. (Enbodinment 4 ) A process for producing
a food having an inproved antioxidation ability (radical -scavengi ng
activity), characterized by preparing a mxed liquid using a food nmateri al
obt ai ned®®yC¥ubj ecti ng a conponent having an antioxi dation ability

(radical -scavenging activity) to an el ectrolysis trea&nent and/qr _a current
passage treat nemtonandf seBpeaimggtenwhess RIFPARG 1R LN -Gord 38189 (t he)
electrolysis treatnent and/or a (the) current passage treatnent.

( Enmbodi nénink$ ateopdibeesto rdd dayentigny an@lgk oampoghbbR AR £21 to 4,
characterized in that in the, electrolysis treatnent, a desired product is
col | ect egubfeotetie tat hide sudeefrtedpessagesi tegatnenbod MY 6 thea food
material or food having an inproved antioxidation ability

(radi cal eseavenuyBds antearnient . waiscthé midkocompds byiohe air beast anecor di ng
to any one of enbodinents 1 to 5. ( Enbodinent 7 ) A nethod for inproving
an anti oxiedahi;oniaRi [ béy' éradien| - prevesgedgnilkj viitin miflla foowtemat eri al
or food, characterized in that electrolysis treatnment and/ or current

passage {heabHpNik pswaeR(EKgtnt DR ERICcodden t ryead imd ki s nbhtusbnatied
specifically bel ow by referring to Exanples. (A) Coffee drinks 10 kg of

coffee b?‘?%ﬁ@g S A By W sh@, La ofi dald watkannkd bptaissdwiald ee

extracte (so-called regular coffee; coffee solid content Brix 3.0).

Subs equeg,g_mgé t 1Y $aGQ f-ﬁ%\y@é&éﬁ&f? ddditbdnteatpassad 1y 0B radhch

el ectrol yt'ic device o npany at a rate of 4 liters per mnute, whi | e

carhodo ATe B e Wt h BRI Eon e ac by ane - Sndthe oot f oo

cat hode e P h-an 1 on change ne ane, and the coffee
P e R A AL L o sl
thereto %tge%ril: ,agDsutna;[bilizer such as cellulose or sodium 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 the treatment(s), the rawmilk feel

of the milk composition is improved, 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
treatments are not only applied to the milk composition but
also conducted in each step of the invention.

The milk composition is treated by at least one of

electrolysis and current passage. One and the same treatment
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26 ratio of 0.3 g/L of the liquid and m xed therewith. The resulting
mxed liquid was filled in cans, and pasteurized in a retort (Fo = 4 or
nore) to obtain a coffee drink. Exanple A2 10 kg of coffee beans was
extracted with 100 L of hot water. To the thus-obtained coffee extracted
liquid (coffee solid content Brix 3.0), was added sodi um bi carbonate at an
anmount ratio of 0.3 g/L of the liquid, and they were m xed. The resulting
m xed |iquid was passed through an electrolytic device of ARV Conpany at a
flowrate of 4 liters ﬁr m pute, while a DC current_of 5 A was gassed

t her et hr g, DHETRF =T e and B85 lind e 1o & JREY R et | SPSHBIPSR h an

i on exchange nenbrane, and the m xed |iquid was passed through both the

el ect r od@LEVHOHS Hhye O au'i:ﬂmm-nﬁﬁéoﬁd?ﬁ%be siidLarent RERatBERESIBAY fill ed
in cans, and pasteurized in a retort (Fo = 4 or nore) to obtain a coffee
drink. Besendstesl kgl wrak ot imes beabs Wee ekerbeelysis t hregbmendf hot
water. To the thus-obtained coffee extracted |liquid (coffee. solid content
Bri x 3. 0)protesimdde@ddediadnte ear bomaexchpnge mepbnaneacroaohe@tBal/ L of
the liquid, and they were m xed. The resulting mxed liquid was held in a
t ank, andemi@rcutodreawilipdateadopassecthe hembirbneugts¢bf . 5 Foecbhils by
inserting electrodes without a diaphragm After the current passage, the
m xed | i peabomgsitiis eduallyaastichsnt pas pertbzadihe carren®r pagddaget 0
obtain a coffee drink. Exanple A4 Electrodes were installed in a pipe, and
the m xedddatmichtof the coffee extracted |iquid and sodi um bi carbonate
obtained in the foregoi ng Exanpl e was passed through the pipe to conduct

the current pasgofilikes i€ bk R snerdh 8l apFh i 8fmd difeMexednthgii d under

the follow ng conditions. Tncidentally, the current passage tinme was
control | %@Mlﬁﬁmé‘ﬂlife A apihake; & {bf&ﬁ]o@djﬁg gr?q.tnaf}'ométﬁb'&r ent
passage tinme: Current passage treatnent was conducted for econd

- (Conpar atjpy ec}ﬁéa,ggﬁséé =R Hewﬁpﬂang ;ﬂ@% @Qﬁ%x@ac@%daﬂgﬂ% gratio of

0.3. g/L o oW ng co ee extracte urd, to a coffee racted

L qui d <%offceoef%gg,lgﬁ g, iy 0, DooRU el e PUT AL i 40 ko o

cof fee beans W hey were m xe Ul t ng

d | fi d d Fo = 4
“or “mor o) Sl o B }éﬁgﬁé‘%ﬁé e@%@éﬁ av%e‘ff{%é%%;?hsmr D 58 ari nks

SSEZL?GSg'rﬁQﬁ%JSP% ﬁe?éapﬁ&%cgm@%%ﬁqa%&épﬁe b PLLEC o

f ound that the coffee drink obtained in Exanple Al was stron |n flavor and
coffee 28taliddityend THEEILE n Rkt 1Sy SEabEbHRER cHIKFN thecPERfReEiani nk

obt ai ned in Conparative Exanple A and the fornmer has, like regular coffee,
“an ‘excel I'6htPTREIFE afd DHOSPSE | Iekiht 2P n ¥ PLLENETAMAd 1Y) with an

improved stability over time in long-term storage. Further,
the drink can be produced in which a rich taste is enhanced,
a raw milk feel tends to remain and the taste and the flavor
of milk are improved.

A drinks can also be produced by subjecting amixed liquid
containing the milk composition to the electrolysis treatment
and/or the current passage treatment. The milk composition
added at this time may be one subjected to the electrolysis
treatment and/or the current passage treatment (for example,

the foregoingmilk material) or one not subjected thereto. For
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(Tabl e Al) Exanple Al Conparative Exanple A Flavor4.33.7Bitter

taste3.63. 1Acidic tastel. 91. 1Aftertaste2. 21. 4Coffee feel 2. 41. 8Tot al

eval uation3. 22.9 6 (good) H (bad) O In the table, seven scores, "very good"
= 6, "good" 5, "slightly good" = 4, "common"” = 3, "slightly bad" = 2,
"bad" - 1, and "very bad" - 0, were enployed in the eval uation standard.
(Test results Eval uation 2) Wth respect to the drinks obtained in
Exanpl es Al, A2 and A3 and Conparative Exanple A, those just after the

productlon and those preserved under accel.eration co wth time ( at
60C f or %O%rtgh%tﬂz%%%%ﬂ Y 0°F nét Pdiénedi i qys‘{rs”t sp’etct?-%el y to
anal yze an annunt of chlorogenic acid, a total _anmount. of organic, acids and
the changgafipseddre what EBeudrink igsp¥oditerd nkY @dingdidts oithte of

chl orogenic acid with tinme was suppressed ( Table A2 ) , and that t he
anount 2&ompsis idrigansebaerted it bge@quiwma yreetoenbemd/or Wae
decreased and the increase in its anount with tinme was suppressed (Table
A3) . Conseruemt \pasdagearessudiite. to obtain the high-quality stable coffee

drinks with less quality deterioration. (Table A2) Anount of chl orogenic
aci d Exanpl e AnExherninerei ilbmgnmphe miXkedbhpqu adliisepExpapéd by dddingfter 100
100 100 100 production 60C, 3 weeks 97 94 96 89 (Table A3) Total anobunt of
organi ¢ asdgdsidsPe milk composition, a side material(s) to a main
material of a desired drink, such as a coffee liquid, a tea
liquid, juice or the like, and adjusting the product volume.
‘ Asthesidenmterial(s),fofexample,oneornmresidenmterials
used to produce coffee drinks are used.
The mixed liguid is then subjected to the electrolysis
treatment and/or the current passage treatment, and desired
‘steps such as filling in containers and pasteurization are
conducted as required to produce desired drinks. In the
invention, the milk composition is previously subjected to the
electrolysis and/or the current passage (for example, the
foregoing milk material), or the mixed liquid containing the
milk composition (which may be previously subjected to the
electrolysis and/or the current passage) is previously
subjected to the electrolysis and/or the current passage.
Desired drinks can also be produced effectively by using them
as required.
The milk-containing drinks to which the invention can

be applied may be all drinks to which the milk compositibn is

added. Examples thereof include a milk-containing coffee, a
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Exanpl e A1 Exanpl e A2 Exanple A3 Conparative Exanple A Just after 574.4
626.2 544.0 702.9 production 60C, 3 weeks 660.7 635.2 606.9 861.9 (B)

M | k-contai ning drinks A mlk-containing coffee was produced according to
the follow ng recipe, and effects of preventing deterioration of stability,
flavor and quality thereof by a current passage treatnent and an
electrolysis treatnent were tested. In the follow ng Exanples B2 to B4 and
Conpar ati ve Exanpl es Bl and 30 B2 as well, the respective '

m | k- cont gi_ni n of.fee drinks .were produced, according to the s reci pe.
(Reci pe. docF ARy B knGoesAtEang 1 Fads BrokaAks of 500
L Coffee beans 10.0 kg_Sodi um bi carbonate 0.25 kg Sugar 26.5 kg M|k 165.0
kg Enul siCRFYy fJercIdier Bitks dripkaand &QuRy) FP9y-ate %y %‘?ff‘,%‘?f ee
beans was extracted with 100 L of hot water to obtain a coffee extracted
liquid (N [oxd besy dirdmkeo fAfge Prefei@blesodi um bi carbonate and sugar
were added to this coffee extracted liquid. This m xture was further m xed
with mlk ( cofhsi dinwerdricemnay f§lse hgeprartigededied tdeextdatrent
passage treatment (at 10 A for 0.02 second), followed by adjusting the
final voloomelidfianhe apdotihet débeBD0rat iQubske qeapdngntishd sr petl ¢cangegr oduct
was filled in cans, and pasteurized in a retort (Fo - 40 or nore) to obtain
a ml k- cat avhirogecad f edetxidlat ibh .kg a@hatof isg bdsns was exidatied with
100 L of hot water to obtain a coffee extracted liquid ( so-called regular

cof fee) .detani.orsadidin binkidpretentad Bugesx \eatiendednppnidnts epéf ee
extracted liquid. This mxture was further mxed with 31
less changed, and the deterioration of -quality can be
suppressed. It is quite effective for maintaining the
milk-containing drinks good in taste and flavor over a long
period of time.

The thus-obtained liquids are filled in containers and
sealed in a usual manner, and, as required, pasteurized to
provide drinks filled in sealed containers. The practice in
the deoxidated condition and the production of the drinks
filled in containers may be conducted in the same manner as
in the foregoing coffee drinks.

Although the drinks according to the invention contain
the milk composition, occurrence of scale, agglomeration and .
precipitation of milk components, flotation of milk fat, and
the like are suppressed or prevented to stabilize milk, and
the appearance is also excellent without observing the
deterioration of quality. Further, with respect to
organoleptic properties, taste, flavor and qualityv are

excellent without being deteriorated. These effects have been
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m |k (containing an enul sifying agent) subjected to an electrolysis
treatnent, followed by adjusting the final volune of the product to 500 L.
Subsequently, the resulting product was filled in cans, and pasteurized in
aretort (Fo = 40 or nore) to obtain a mlk-containing coffee drink.
Incidentally, the electrolysis treatnment was conducted by using an

el ectrolytic device of ARV Conpany (using an ion exchange nenbrane),
passing the liquid at a flowrate of 4 liters per mnute while passing a DC
current of, 5 A, .10 kg of coffee.he s extracted with 100 L of hot water
o obt i F50 SHFSETER FRebeans dtrary 180 H4h BEnatyet5rret ondhen
sodi um bi carbopat e _and sugar were d to this coffee extracted |i quid.
Thi's. m EAEARO Fifier  ThEloH 3 BTk O RAAFICAG BROBRECLPRRRY agent )
f ol | owed Q¥ adjusting the final volunme of the product to 500 L.

Subsequertls CHIANIERNLG RFIPEFFIAS wds §@5) beeBdoP§eaNedl ERaFoPYshs
treatnment, filled in cans , and pasteurized in a retort ( Fo = 4 0 or nore
) to obt &hem the drdaksahavaghesnfeeorrd nik arkevarecAtBPyPnerer @dehent of
the m xed liquid was conducted as in Exanple B2 using the device of ARV
Conpany. 4 dangeperdednpletimef ttdhe timpravwed palopsrdEn.r shenehabilhdyever al |
liquid in the electrolytic cell was collected, and subjected to the
subsequerithe testtepnthe Ohayor lkad itipel quahitheo £ dthwod 1& dempagibeonol | ect ed
and used as required; in this 32 case, a product better in stability,

t ast e anchmwutdatfiesfladtomiiityai mad ntahioegh wirel ¢henddetprddwation eléi ci ency
are decreased. 10 kg of coffee beans was extracted with 100 L of hot water
to obtai prewaifat extywnimssdedui d ( so-called regular coffee) . Then

sodi um bi car bonat e and sugar were added to this coffee extracted |iquid.
Thi's m xture wag diiirbBpeck ¥&dnd hmlﬁhblsn(:ﬁ@ﬁ‘iﬁgrkﬂf\ﬂnl@é\ RBIrdilng 8 agent) .
subjected to an electrolysis treatnent, followed by adjusting the final

vol ure of¢iidie Rrelicdn | &.f0%ok- 13111641 bitbokilifichesl hrndcptedisy vas.

subj ected to UHT pasteurization ( or nore) , an illed in PET

- bottles tig@atain a mlk-containing coffee drink. Incidentally, the

el ectrolysis treatnent was conducted by using an electrolytic device having

an el ectrol yti C(uaﬁxﬁrlclcﬁ_’i%é:ﬁ 0’1\‘}, r)&emﬁg‘ﬁxg&@‘i&‘éﬁ%ﬁ&%&%eﬁﬁPé%}?ﬁ@%% -

passing the liq a rate I'Tters per I'Fe passing a DC

current of : . at | I . .Sodi i car e gar were
added to‘%ﬁ&gQéfg%&ggﬁﬁﬁ%ﬁiEﬁbE?%%%é%lgéhgx%g&%gh%8%183§8%%fc@gg?gg beans
with 100 L of hot water _@nd the m xture was further mxed with mlk

cont ai ni RASHAEMESTA YRR agent, fol l'owed by adjusting the final vol ume of -

the product to 500 L,. Then, the m.x uid was filled in containers, and

li
past euri zed irlQFWQRQﬁWeQ§R¥%:A mllﬁﬁgodgilnlng drink produced using

the milk material recited in embodiment 1.

(Embodiment 3) A milk-containing drink obtained by
subjecting a mixed liquid containing a milk composition to
electrolysis treatment and/or current passage treatment.

(Embodiment 4) A milk-containing drink obtained by
subjecting a mixed liquid produced by using the milk material
recited in embodiment 1 to electrolysis treatment and/or
current passage treatment.

(Embodiment 5) The milk-containing drink accordihg to

any one of embodiments 2 to 4, characterized in that the
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33 40 or nore) to obtain a mlk-containing coffee drink. (Conparative
Exanpl e B2) Sodi um bi carbonate and sugar were added to an extracted |iquid
obtai ned by extracting 10 kg of coffee beans with 100 L of hot water, and
the m xture was further mxed with mlk containing an enul sifying agent
foll owed by adjusting the final volume of the product to 500 L. Then, the
m xed |iquid was subjected to UHT pasteurization (Fo = 60 or nore) and
filled in containers to obtain a mlk-containing coffee drink. (Test

results: Eval.uation . The dr,i nks obt,ained in | e Bl and Conparati ve
Bcanpl o BEAIA T THIC iy o0 o St o 5 anBEL BrBOTHE 04T AGCLERE e
expert testers . Consequently, it was found that _the drink in Exanple B

was st r o 3o of Pd@b%kaﬁ’l‘ﬂn’ﬁﬁ-?%%%&e% d5dakoPr A MLLEnGogsad nindshkeihess and
coffee feel as conpared with the drink obtained in Conparative Exanple Bl,
and had theageldrigd-anced taste and flavor (Table Bl). (Table Bl) Exanple
B1 Conparative Exanple Bl~. Flavor4. 13. 3Sweet ness3. 63. 3Cof f ee

f eel 3. 12. 5Ri ch (EmbosBr@nts Af)t SheantidZ-8ntRdndngedalinkt Aon@r82ng Bo(good) H

(bad) 0 34 In the table, seven scores, "very good" - 6, "good" _ 5,
"slightl yergesti'mentd 5, "cliamanteriBed "isl tght!|thdad'lk=chntaiad'hg- dtinknd "very
bad" - 0, were enployed in the evaluation standard. (Test results:

Eval uat i areciited ih emesigdaderitos tikea diinkshobieg afdkicelDarpsesbBlitPp2 and B3
and Conparative Exanple Bl, the cans of those just after the production and
the cans wiftH Immﬁpsﬁmmommﬁﬁé@n conditions with time (at 60C
for 2 weeks) were opened, and an anount of precipitate was measured by

centrifugation (GRhHO B 7R piovess)forsradiieshlta mit kvesnt @undnghat in
Exanpl es BL1, BZ and B3, the precipitate | ess generated in the production

~than in m.abyv%@f@éﬁgl’a milk composition to electrolysis

. treatment and/or current passage treatment as required-and then -
preparing or not preparing a mixed liquid containing the milk
composition, characterized by comprising at least one of the
following:

A: when the milk composition is subjected . to the
electrolysis treatment and/or the curreht passage treatment,

(1) directly producing the milk-containing drink using
the thus-treated milk composition;

(2) preparing the mixed liquid containing the thus-
treated milk composition, and producing the milk-containing
drink using the same;

(3) preparing the mixed liquid containing the thus-
treated milk composition, further subjecting this to the
electrolysis treatment and/or the current passage treatment,
and then producing the milk-containing drink using the same;

and
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an excellent effect was brought forth in suppressing the generation of
preci pitate during preservation and the m |l k-containing coffee drinks
having a stable enulsified state were provided (Table B2). (Table B2)
Exanpl e Bl Exanpl e B2 Exanpl e B3 Conparative Exanple Bl Just after 0.3~
0.3~ 0.2~ 0.8% production 60C, 2 weeks 1.8~ 1.0~ 0.7~ 4.3~ (Test results:
Eval uation 3) The bottles of the drinks obtained in Exanple B4 and 35
Conpar ati ve Exanpl e B2 were opened, and an anount of precipitate was

measured by centrifugation 000 rpm. 10 .m nutes it was
found that in ExaMfp g‘ §kl Hi(i-lg&(?éimpgﬁtlté‘fofneét \Hé’&é%&’rhlﬁ te?f{ ressing
the formation of preC|p|tate as conpared with Conparative Exanple B2 and
the ml keé@ﬁtféioﬁﬂﬁdscBFFéém&PFnﬁnﬂéQF gl IEAsNE BﬁﬁFéBPi‘é’&e%‘EI&?%t nas
provided. At the sane tine, scorching of_the plate in the

past euri zat i on (fds REeRaKANThEhend\iKecof 1 ket h@éi%é&%é‘%é@%ri&il%r in
Exanpl e B4 (Table B3). (Table B3) Exanple B4 Conparative Exanple B2 Anpunt

of preci gionpos itipn,6 30 JBcdniple BELM Ik the ekeCHroliREd trvtmrMy to the
followi ng recipe, and the effect of preventing the deterioration of

st abi | i t wnd/ast €henduguehit padyage cureatnepas sage theaapreducimg thsted. In
Conparative Exanple B3 below, a m | k-containing tea was produced according
to the sandk-ecinainifig drRaed psitspdHersgueaducti on of milk tea) kg/ 1, 000

- As stated above, the present inventors have found for
the first time that the electrolysis treatment and/or the
current passage treatment gives many prominent .effects such
as the 'retention of the taste and the quality of foods and
prevention of scales of milk components. As a result of
further studies, it has been found for the first time that the
prominent effect, different from the foregoing, that these
treatments improve the antioxidation ability .of foods, is
brought forth.

The invention in which the electrolysis treatment and
the current passage treatment improve the antioxidation
ability of foods has been hitherto unknown and quite unique.
Since the resulting foods are useful for suppressing active
oxygen and free radicals in vivo, they are said to be foods
good for health. Accordingly, the invention also provides
such foods good for health.

In the invention, a food material with an antioxidation
ability which is known as a health composition and/or the mixed

liquid prepared using it is subjected to the electrolysis
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Bl ack tea | eaves 8.0 Sodi um bi carbonate 0.2 Sugar M1k 64.0 260.0

Enul si fyi ng agent (sucrose fatty acid ester) 1.5 A pH adjustor and sugar -
were added to tea extracted liquid obtained by extracting 8 kg of black tea
teaves with 120 L of hot water, and the m xture was further mxed with mlk
containing an enul sifying agent and subjected to a current passage
treatnent (at 10 A for 0.02 second), followed by adjusting the final vol une
of the product. The resulting product was filled in cont ai ners, and
pasteurized in a retort o = 40 or nore ) to obt i1k tea (

mi | k- coni‘:éfeﬁtﬁﬁn?é‘apqo;or %bsr?d%%ﬁmeaﬁﬁaﬁﬁﬁem&t)m% H %

were added to tea extracted liquid obtained_ by extractin of bl ack tea
| eaves wheNingoap anthexidatden ahdlihg ANSLOHESWABSf G?%g% lerdIfW th mlk
containing an enul sifying agent, followed by adjusting the final volume of
the prodébe. imnentdsnlt diug oare: akgs fncladedh inotha feps: and
pasteurized in a retort (Fo = 40 or nore) to obtain mlk tea (a

m | k- cont ai ni nnt et)e 3nventiost, rekel tfollowiingt Aba Hhorre dei ikde obt ai ned
in Exanple B5 and Conparative Exanple B3 were drunk by 15 tea expert

panel i st somPoneadguratiyg ant anhsokbdatiohatbitlhid yr thkugh thenpke BB was
strong in flavor and rich in. taste of mlk and good in quality as conpared
wi t h t he 1dmiirledabiditaed nisn stenp asatiivarEoamy! & iRanmdmd chad ittheiweld,- bal anced
taste and flavor. (Table B4) Exanpl e B5Conparative Exanple

B3Fl avor 3a33+2Molild ferl 4 1;2&\@,& peseonb2d8Teacheeals3. i¥d MR and
taste3. 93. OAftert ast e3. 9 otal evaluation4.23.2 6 (good) H (bad) O

sugar

-(Eval uat i91 cetighdar léﬁoﬁ‘sflmJRT)eVbQEJ§bMehoﬂ.§)SLEQQd§ SRV P & d Mpr oved
antioxidation ability Exanple

- .acid, catechin and anthocyanin; and any other components having
a function of scavenging free radicals or eliminating active
oxygen. It is preferable to use a component derived from a
natural material.

In the invention, the food material comprising the
component (s) having an antioxidation ability comprises at
least one of the foregoing components having an antioxidation
ability, and includes, in addition to the food material such
as coffee, tea, cacao, fruit jluice and vegetable juice, a
purified product of the foregoing component or a food additive
comprising one or more of the foregoing components. The food
material in a liquid form is used as such, while a powder form,
a solid form or the like is used by being dissolved in water.

In the invention, the mixed liquid is prepared by adding
a side material(s), as required, to at least one selected from
the food material itself, an extracted liquid of the food

material (coffee, black tea, Chinese tea, green tea or the like)
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10 kg of coffee beans was extracted with 100 L of hot water to obtain a
coffee extracted liquid ( so-called regular coffee: coffee solids content
Brix 3.0). Subsequently, the coffee extracted |iquid was passed through an
el ectrolytic device of ARV Conpany at a rate of 4 liters per mnute, while
a DC current of 5 A was passed, wherein the anode and the cathode 38 were
partitioned with an i on exchange nenbrane, and the coffee |iquid was passed
t hrough both the el ectrode sides . Then, the liquid of the cathode side was
col l ected, and 43 of sodi um bi car Qonat.e was added thereto, foll owed by
S st i nGehe (A RESEROE heapRoddonetanga e, BE o e THRET | qut &
was filled in_cans, seal ed, and then pasteurized in a retort (Fo, = 4 or
nore) t o EReRLlesa @b FRe &gk MEERL hpaRtibhewAt Mk nifARPeaition

foll ow ng Conparative Exanple O was perfornmed at the sane tine.

( Conpar asielecteshpren cay milly, sKiBdH ki Blékmiiae Sk FddEdPeIRr cof f ee
extracted liquid (so-called regular coffee: coffee solid content Brix 3 . O
) obt ai ne®ngendatast | nguillk kg asid cofddreheandaniews 100nillpfdepivedt er,

foll owed by adjusting the final volume of the product to 143 L. Then, the
resul t i nepdmipessict iweass ;f pH laelfj ustoaansych eadl eddiamdipasbemaitegdvivamim et ort (
Fo = 4 or nore ) to obtain a coffee drink. (Test results: Evaluation 1)

Wt h resmgctvittantine Bdr ienkd sdlfydinge d genteExaupheaflsandofenpatayi yeidxanpl e
Cl, an antioxidation ability (radical scavenging activity) was neasured by a
met hod usdgi@eDPRHicetiestfadft yaakliaxed@bironsakbblithy. theaguacng aetéed: 15

~ | of a sanple was taken, and adjusted to 800 ~,1 by addition of distilled

- water. Firddgéybéar gHo -i%;iM;TdSk§d§’diéﬁ‘_rirﬁﬁ|ﬂﬂ:o®s;V\@ﬁtﬁﬁ'ﬂﬁdaﬁbﬁ eto, and
39 4 m of 5%0 uM DPPH (1, 1-di phenyl - 2-pi cryl hydrazyl) was, further,

added 1t Nefflcharhifedn §1Eé'ﬁea‘éa?ﬁlé6¥!@ﬂEQuéi:@B@,,iv A RS, Ps@ELoELr 20

m nutes, and subjected to HPLC. Wth respect to the HPLC conditions, the

ant i oxi dgt.i jdit S he 0 orsption, peak of
aéfé}{hlgﬂé, ¥af’§§n8§é_‘£xﬁ# EEQFE_;LB, .rﬁfg‘,f‘aara %ﬁ‘?@?%h §’§1tghofa§

DPPH wi t h "an absor’bance detector ( at 517'n

G e I T U S T

resul ts of asurihng e antToxidation a are shown’ on Co on t hat
t he resuls:tta%‘ilcji_ozrg)rasr;ata{ﬁlcf t":ﬁ(eanjpil eis rated as 100 (Table C1).

Products prepared by adding flavors, sugars, sugar
alcohols, other saccharides, sweeteners, sour seasonings and
other additives to a fruit juice, a fruit paste and the like
are also included in the mixed liquid. Products further
containing at least one of the foregoing components having an
antioxidation ability are also included in the mixed liquid.

The thus-prepared mixed liquid and/or the food material .
is then subjected to the electrolysis treatment and/or the
current passage treatment. These treatments may be conducted
in the same manner as in the foregoing coffee drinks or the
milk-containing drinks.

The foregoing food material is subjected to the

electrolysis treatment and/or the current passage treatment
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(Tabl e C1) Exanple Cl Conparative Exanple Cl1 Antioxidation ability of
coffee 137 100 drink From Table 1C, it was found that the

radi cal - scavengi ng activity, nanely, the antioxidation ability to DPPH was
hi gher in Exanple Cl1 than in Conparative Exanple Cl. The results reveal ed
that the antioxidation ability of the drink was increased by the
electrolysis treatnent and therefore the drink treated is healthier for
consuners. (Test results: Evaluation 2) The drinks obtained in Exanple Cl

and Conparative, Exanpl e CL were coppared with.respect to ihe content of
chIorogeﬁFbPE@Vldﬁéﬂgeﬁ%F%%mﬁgeﬁlam%@%&H96¥¥aﬁPrgﬁeé&Hﬁﬁﬂﬁﬂé%ﬁl%%ffee and
the content of quinic acid which is one of its deconposition products. The
measur en@Pilidy -condhet cehps-piprEinggd ¢ mateydedt €ant ke vpeeledndiid ons, the
content of chlorogenic acid was neasured fromthe area of an absorption
peak wit Ipreservést,eoror faad #AY he)predweed usighsaigs fod ateria

aci d: met hanol = 85:15, an ODS colum and a flowrate of 1 m/mn. The

cont ent dfwiduniomitc tde &lwed nedysuseddeadmartie dreitgie wfrrzenfetragsage peak
with a conductivity detector, a nobile phase of 5 nM perchloric acid, a

st rongl y tasatinendggt.i on exchange resin (styrenedivinyl benzene copol yner)
colum and a flowrate of 0.8 m/mn (Table C2). (Table C2)

Chl or ogeni c. acitd Qyidligo poisd ibRNrhaBRije bfatrhkeefdbhpaimg i(Me Eva(d) e
Conparative Cl Exanple C1 Cl1 Exanple Cl1 Content in 655.2 673.4 946.0 944.0
coffee drighksRs1,i s apparent from Table C2, it was shown that in Exanple C1,
the content of the main antioxidation conponent of coffee

(1)afoodmaterialcontainingatleastoneantioxidation.
ability as such, .

(2)iafoodmaterialcontainingatieastoneantioxidation.

- ability, which material is subjected to the electrolysis.
treatment and/or the current passage treatment, and

(3) a food material having no antioxidation ability,
which material is sﬁbjected to the electrolysis treatment. .
and/or the current passage treatment,

and is mixed with other material(s) to prepare a mixed
liquid which is then subjected to the electrolysis treatment
and/or the current passage treatment.

(Incidentally, a process in which amixed liquid prepared
using only a food material having no antioxidation ability is
subjected to the electrolysis or current passage treatment is
not included in (1) to (3).)

Examples of application foods are as follows. With
respect to application examples, in addition to coffee and

fruit juice, application to overall drinks including tea drinks,
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was slightly lower than that in Conparative Exanple Cl. Fromthe results of
Evaluation 1 and Evaluation 2, it is said that although the anmbunt of the
mai n anti oxi dati on conponent was not increased, the antioxidation ability
can be increased by conducting the eIectronS|s treatment. 41 Exanmpl e C2
14 kg of red grapefruit ( grown in Florida ) was squeezed with an in-line
squeezi ng nmachi ne (manufactured by FMC Conpany) , and subjected to enzyne
deactivation by heati ng at 930 for 5 seconds and treatnment with a pul per
finisher. i e re uIt| Pﬂ& ld was _su jecteﬂ 0 _an

el ectrol ?ﬁué’st'r%h st'hS]% g]df sy?‘?‘& @%W"E%Vﬁ&\ﬁoﬁﬁ St o ¥ change
menbrane at 7 A. The liquid_on the cathode, side was coll ected, and then

subj ect e@%%eﬁﬁ%hhsaéf:élﬁﬂz@ﬁ SMdhtheskikeisspegsshds .. HWEtR@Sul ting
l'iquid was hot-packed in cans to obtain a grapefruit juice. Incidentally,

in the eligctthsl waise ofheodiege sma dndnkst RBdefwait paicetdshBlSwi@2h an ion
exchange nenbrane, and the squeezed |liquid was passed through both the
eIectroddiﬂuidsoh@minaﬂmmnEsmmawtihnEQanpqeeezinghBaYobeomﬂh@ecbﬁ@arative
Exanple C2 was perforned at the sane tinme. (Conparative Exanple C2) 14 kg
of red grmapethai elécyrolgsis Frmatent wasdsouetbed anirnrderdn passage
squeezi ng nmachi ne (manufactured by FMC Conpany) , and subjected to enzyne
deact i vatiraaterteabhhtgelpén @dnckemt rateecondir isatl t Mhat tkas ~-obtdinedul per
finisher. 8 L of the resulting squeezed |iquid was subjected to a flash
past eur i ZHIJA¥ cdh b3$réHErved GhNdkedindabkathprvveaNsnt foxidation

ability, by being filled in containers and sealed.

" The invention may also be practiced in a deoxidated

condition, and the deterioration of components is not caused . -

by virtue of deoxidation. That is, when an -oxidative

deterioration is more prevented by deoxidation, components are

less changed, and the deterioration of quality can be

-suppressed. It is quite effective for maintaining the health

foods good in taste and flavor over a long period of time.

The thus~obtained foods good for health are filled in

containers and sealed in a usual manner, and, as required,
pasteurized to provide drinks filled in sealed containers.
The practice in the deoxidated condition and the production
of the drinks filled in containers may be conducted in the same
manner as in the foregoing coffee drinks or milk-containing
drinks.

With respect to the foods good for health according to

the invention, non-limitative embodiments are described

below.
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ebtain a grapefruit juice. 42 Exanple C3 14 kg of red grapefruit ( grown
in Florida ) was squeezed with an in-line squeezing nmachi ne (nmanufactured
by FMC Conpany) , and subjected to enzyne deactivation by heating at 93C
for 5 seconds and treatnment with a pulper finisher. 8 L of the resulting
squeezed liquid (Brix 11) was subjected to an electrolysis treatment with
an electrolytic device having an i on exchange nenbrane at 7 A~ The liquid
of the cathode side was collected, and then concentrated to Brix 33 by a
vacuum concentration. The rethlqé%concentrated fruit %UICE was, reduced

again to Brix 1EMpedimesgudd A RFIFESHIEN 55CCHAGeR, fToAdMatpy ¥t ed t o

flash pasteurization at 93C for 5 seconds, hot-packed in cans to obtain a
gr apef r ub@vigigcan impzasd élnwoﬁwattﬁéneﬁbéi-FBYy@%de%%‘ﬁ@Wt he

cat hode were partitioned with the ion exchange nenbrane, and the squeezed

| i qui.d wastgadsad t hebagacberhzefe kY e@wike inges a Fﬁﬁodorfb%ﬁ@%bmlw th
Exanple C3, the follow ng Conparative Exanple C3 was perfornmed at the sane
tinme. (Coopaedning BExanidasiC3pnédckypohentd hgwaparf ran taft gpoidatior ori da )
was squeezed with an in-line squeezing nmachi ne (manufactured by FMC
Conmpany) abidrddysubr&tieadl +ocaneygbngeacttivdttyon by lheatéebecttoP@Lis or 5
seconds and treatment with a pul per finisher. 8 L of the resulting squeezed
li qui d ' ( Brieathknt \easl/eanceriuratetit tpasdge 4¥eatment.

(Embodiment 2) A process for producing a food,
characterized by prepariﬂg the food material according to
embodiment 1, and producing the food using the same.

.-(Embodiment. 3) A process for producing:a food having an
improved antioxidation ability (radical-scavenging activity),
characterized by preparing a mixed liquid using a food material
containing at least one component having an antioxidation-
ability (radical-scavenging activity), -and. subjecting the
resulting mixed liquid to an electrolysis treatment and/or a
current passage treatment.

(Embodiment 4) A process for producing a food having an
improved antioxidation ability (radical-scavenging activity),
characterized by preparing amixed liquid using a food material
obtained by subjecting a component having an antioxidation
ability (radical-scavenging activity) to an electrolysis
treatment and/or a current passage treatment, and subjecting
the resulting mixed liquid to an(the) electrolysis treatment

and/or a(the) current passage treatment.

(Embodiment 5) The process recited in any one of
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33 by a vacuum concentration. The resulting concentrated fruit juice was
réduced again to Brix 11 as in squeezing by addition of water, then
subjected to a flash pasteurization at 93C for 5 seconds, and hot-packed in
cans. (Test results: Evaluation 3) Wth respect to the juices obtained in
Exanpl e C2, Conparative Exanple C2, Exanple C3 and Conparative Exanple C3,
the antioxidation ability was neasured using DPPH to test an anti oxidation
ability. Measuring nethod: 100 ~, 1 of a sanple was taken, and adjusted to
400 ~,| by addition of distilled water. ‘Further,.1.6 m _of Q.1 M.Tris

oot or (SHPoSiments Diraoa’: shettcleiihed H Rt thlefao Ly dit
1-diphengl-2-picrylh drazyl)) was then added. The m xture s.all.omed to
stand i ntEeabnRNp) ABefdELdPLrAdiRteds %%‘E%F@H Ghe F—P}é%?dwstlﬁler espect

to the HPLC conditions, the antioxidation ability was neasured fromthe
area of 4nedncbipni 8hdgeak of DPPH with an absorbance detector (at 517 nn),
a nobi | e phase of water:nmethanol = 3:7, an Octyl colum and a flow rate of
1 m/nmin. The (Bsbbdimentrfadfidashmaherialiuxfaaditayiad prtynrieveshown on
the condition that the result of Conparative Exanple is rated as 100 (Table
C3). 44 antIeBlida€3pn ability (radical-scavenging activity), which is

produced by the process according to any one of embodiments
1 to 5.

(Embodiment 7) A method for improving an antioxidation

-~ ability (radical-scavenging activity) of a food material or

food, characterized in that electrolysis treatment and/or
current passage treatment is conducted thereto.

The invention is illustrated specifically below by
referring to Examples.

(A) Coffee drinks
Example Al

10 kg of coffee beans was extracted with 100 L of hot
water to obtaiﬁ a coffee extracted liquid (so-called regular
coffee; coffee solid content Brix 3.0). Subsequently, this
coffee extracted liquid was passed through an electrolytic
device of ARV Company at a rate of 4 liters per minute, while
a DC current of 5 A was passed therethrough, wherein the anode
and the cathode were partitioned with an ion exchange membrane,
and the coffee extracted liquid was passed through both the
electrode sides, and the liquid of the cathode side was

collected. Sodium bicarbonate was added thereto at an amount
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Cenpar ati ve Exanpl e Conparative Exanpl e Exanple C2 C2 Exanple C3 C3
Antioxidation ability of 100 111 100 153 grapefruit juice The

radi cal - scavengi ng activity, nanely, the antioxidation ability to DPPH was
hi gher in Exanples C2 and C3 than in Conparative Exanples C2 and C3. The
results reveal ed that the antioxidation ability of the Iiquid was increased
by the electrolysis treatnent and therefore the drink treated is healthier
for consuners. (Test results: Evaluation 4) The drinks obtained in Exanple

C2, Conparat. ve |l e , l e.C3.and ar af i e Exanpl e wer e
conpar ed Rﬂq‘tjﬁ) r%fﬁ@g? %Etzr?fétg}hn%)eﬁf'qgf'gvi gﬁi@”@%ftg%ﬁﬂ’&:‘g‘%}typ DGhich is
a main anti ?-ﬁ-i dation %(glg?onen of . ef({ uit. The arcr‘gﬁsur nent, s. conduct ed
by HPLC. BRSH GidhaE AR LIBPARS i99 dRsCatfie PEFEHE LG Cat n C of
reduced type was neasured fromthe area of a detection peak with a W

det ect or & dHERIY o, =atnBbi METBAase 8Ptadd GnFPLLrE: 88 1R armoni um

di hydr ogenphosphate = 75:25, a Polyamne Il colum and a flowrate of 1

m/mn ErxaneEsAL of nmeasuring vitamin C of reduced type are shown on the
condition that the result of Conparative Exanple 45 is rated as 100%

(Table C4). (TaWl &CHf CofifmentbiessnsEwasplextCargmdariird EXAnDI efEkatipl e C2
C2 Exanple C3 C3 Content in grapefruit 100% 88% 100% 92% jui.ce As is
appar ent Watesm.Taltbethd, this vwalstaieed ido £l et darted liquid (coffee
solid content Brix 3.0), was added sodium bicarbonate at an
amount ratio of 0.3 g/L of the liquid, and they were mixed.
The resulting mixed liquid was passed through an electrolytic
device of ARV Company at a flow rate of 4 liters per minute,

- while a DC current of 5 A was passed therethrough, wherein the
anode and the' cathode were partitioned with an ion exchange
membrane, and the mixed liquid was passed through both the
electrode sides. The liquid of the cathode side was then
collected, filled in cans, and pasteurized in a retort (F, =
4 or more) to obtain a coffee drink.

Example A3

10 kg of c;offee beans was extracted with 100 L of hot
water. To the thus-obtained coffee extracted liquid (coffee
solid content Brix 3.0), was added sodium bicarbonate at an
amount ratio of 0.3 g/L of the liquid, and they were mixed.
The resulting mixed liquid was held in a tank, and a DC current
of 5 A was passed therethrough for 5 seconds by inserting

electrodes without a diaphragm. After the current passage,

the mixed liquidwas filled in cans, and pasteurized in a retort
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Exanples C2 and C3, the content of vitamn C of reduced type was slightly.

| 6wer than that in Conparative Exanples C2 and C3. From Eval uation 3 and
Evaluation 4, it was found that although the content of the main

ant i oxi dati on conponent was |ow, the antioxidation ability was effectively
i ncreased by conducting the electrolysis treatnment. Exanple C4 0.1 kg of
vitamn C, 4.0 kg of citric acid (anhydride) and 3.0 kg of sugar were added
to 30 L of water, and the m xture was adjusted to 100 L with water to
obtain a mxed liquid. This mxed |iquid was subjected to a current passage
treat rrentt%r?g’é:raltrh@ cofdhigs é?)dﬁ('lo A, then subjected to a flash

pasteuri zation at 95C, and hot-packed in cans. Exanple C5 0.1 kg of vitamn
C, 4.0 k&*mpdi& A4 acid (anhydride) and 3.0 kg of sugar were added to 30 L
of water, and the mxture 46 was adjusted to 100 L with water to obtain a
m xed |iquid. FRiestdodes Veraildstad lashie@ réreo 3 Eheatixsdliguddyi ce
with an ion exchange nenbrane under the condition of 10 A and the liquid
obt ai ned off bhetdesf iea hstsasited L bdlandcs ediumpdigarhonagshobbeivedi zat i on
was conducted at 95C, and the resulting |liquid was hot-packed in cans.

| nci dent dld yheifiondym igieBkanbyeivas passednthroheh chehpipe &wdcohduanode wer e
partitioned, and the m xed |liquid was passed through both the el ectrode

si des. Fathecoupaehsgpassdde ExamuimentCdwanl fbdibbarhginl) ond nheGaipad at i ve
Exanple C4 was performed at the sanme tinme. (Conparative Exanple C4) O |. kg
of vitamindaidt Onddr othel tEbilgoaing (YA idR). anthdidenih Ofy sughe were
added to 30 L of water, and the m xture was adjusted to 100 L with water to
obtain a d{peachd qus@geThmer&a@@ddt@alqé@abys@m@@i@@ e F1bkashte _
pasteurization at 95C~ and hot-packed in canS. (Evaluation test: Eval uation
5) Wth rgspepd Jipdhe drinks obtained in Exanple C4,. Exanple G and
Conpar ati ve Exarpl'e C4, the antioxidation ability was nmeasured using DPPH
to test an anti .ﬁ¥ﬁé£) ility. Measuring nethod: 100 ~, 1 of a sanple was
t aken, and adjﬁ§%% to 26%9{,1'by addition of distilled water. Further, 1.5

m of 0.1 MTr ic?n:@grfterpéspﬂge 4L iM8¥ @ﬂ(E?gmtthed’aeés%!geanlgreatment was

conducted for 1 second.
(Comparative Example A)

Sodium bicarbonate was added, at an amount ratio of 0.3
g/L of the followihg,coffee extracted liquid, to a coffee
extracted liquid (coffee solid content Brix 3.0) obtained by
extracting 10 kg of coffee beans with 100 L of hot water, and
they were mixed. The resulting mixed liquid was filled in
containers, and pasteurized in a retort (F, = 4 or more) to.
obtain a coffee drink.

(Test results: Evaluation 1)

The drinks obtained in Example Al and Comparative Example
A were drunk by 15 coffee expert panelists including 5 coffee
expert testers. Consequently, it was found that the coffee

drink obtained in Example Al was strong in flavor and coffee
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47 2 mM of 500 ~, MDPPH ( 1, 1-Bi phenyl -2-picryl hydrazyl ) was then added.
The m xture was allowed to stand in a dark place for 20 m nutes, and
subjected to HPLC. Wth respect to the HPLC conditions, the antioxidation
ability was neasured fromthe area of an absorption peak of DPPH with an
absor bance detector ( at 517 nm) , a nobile phase of water:nethanol = 3:7,
an Cctyl colum and a flowrate of 1 m/mn. The results of neasuring the
antioxidation ability are shown on condition that the result of Cbnparative

CE:Xogrprrglr % A oéo%?qa%ab%% ?aosn(ﬁ:b' S LR tcyobfo%lExdﬁ’ HPhe
543 g 5 DPPH
I’h:'iglhg? | ﬁJ ven I%g- ac I Vit W%l%/qjl“t e ant Icf\y}é’l atl1on abi || ty %SL” t\é\ﬂs

reveal ed that. the anti oxi datl on abilit the |i UI d vvas |ncreased by the
el ect r ol yEE ke HEH or 21 h@x‘éﬁllll@m: %‘é§§§g@“tdr HHeE SRt | L1juid
treated is healthier for consuners. Ef fects of the | nvention The

det eri or &afieeof(Hpkle A lcan be prevented by conducting the electrolysis
treatnment and/or the current passage treatnent. In coffee drinks, it is
possible to corttadile dd rate of reduction with tine of chlorogenic acid
whi ch i s a conpenrefit

Example Al Comparative Example A

Flavor 4.3 3.7
Bitter taste 3 3.1
Acidic taste 1.9 1.1
Aftertaste 2.2 1.4
Coffee feel 2.4 1.8
- Total evaluation 3.2 2.9
6 (good) <« (bad) 0
In the table, seven scores, "very good" = 6, "good" =

5, "slightly good" = 4, "common" = 3, "slightly bad" =2, "bad"

1, and "very bad" = 0, were employed in the evaluation
standard.

(Test results: Evaluation 2)

With respect to the drinks obtained in Examples Al, A2
and A3 and Comparative Example A, those just after the -
production and those preserved under acceleration conditions
with time (at 60°C for 3 weeks) were subjected to instrumental
analysis respectively to analyze an amount of chlorogenic acid,
a total amount of organic acids and the change thereof. As
a result, it was found that the reduction rate of chloroéenic

acid with time was suppressed (Table A2), and that the amount
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i-n coffee or to control the anmounts of fornmed lactic acid, formc acid and
acetic acid which decrease quality. Consequently, it is possible to prevent
the quality deterioration of drinks in vending nmachines installed not only
i ndoors but al so outdoors, can warnmers and the like, to extend the tinme in
hot vending and to extend the period within which drinks can safely be
drunk whereby the shelf life is prolonged. Further, when the production
steps of the process are perforned in the deoxidated condition, it i

S
i bl f ! ] I [ ' . Ik jJity. |
Phe:mi| kOCoMAIaN Ty APERRS, i cPARREET APl faRk ek TRERKERR, e Y ot "
O ik SCBEEAREE Gind nEng: ATTSRT oft (1 LeRoBRC, YR ibEo g

emul sifying agent, a stabiljzer and the |ike which have been, so far used
can be r é&gé’ég?sﬁgs Lﬁl'lfaﬁtef yAS {°i s%ﬁ8§§ﬂﬂﬁgtﬁé’ ’del‘p:)fr e¥d5¢ ﬁ’é’sﬁé}é’i@f Hany
additives, As a result, it i,s possible to prevent the qgalit eterioration
of drinkebtpieviere hdwhoauslddivpstabierodifan fkinks with,1oas W hi nes,
can warners and the like, to extend the tine in hot vending nachines and to
ext end t Hetgaios@twionhi n which drinks can safely be drunk. Further, it is
possible to prevent the formation of scales on a plate in pasteurization
with a p(@ableedRer, such as UHT pasteurization, which |eads to the

i nprovenent in a production efficiency. Mreover, it has been found for the
first timmolyntt b phdsewigenivermcdds (tthat when a conponents) having an
ant i oxi datd ety , ' i -y n

subj ected to the el ect mdaygile Al @Hanglle pasBgeEIeABTENT L e +¥ e
antioxidation ability (radical-scavenging activity) is ikﬁﬁmﬁ_ﬁiAV%pn a
liquid fodustoAfhfAi ng a cpgponent ( $py having apgantioxidajhen ability is
subj ect edproduchéosl| ectrol ysis treatnment and/or the current passage
treatment according to the ji_nvention, the antioxngtion abili%y i s thereby
i mpr oved. 6QWen 3cBRSkRers ed’ or drink t*he Iiquid $od treated’ the

(Table A3)

Total amount of organic acids (ppm)

..., Comparative
Example Al Example A2 Example A3 Example A
Just af?er 574 .4 626.2 544.0 702.9
production
60°C, 3 weeks  660.7 635.2 606.9 g6l1.9

(B) Milk-containing drinks
Example Bl

A milk-containing coffee was produced according to the
following recipe, and effects of preventing deterioration of
stability, flavor and quality thereof by a current passage
treatment and an electrolysis treatment were tested. 1In the

following Examples B2 to B4 and Comparative Examples Bl and
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anti oxi dati on conponents) thereof acts(act) in vivo nore effectively than
.tHe conmponents) not subjected to the. electrolysis treatnent or the current
passage treatnment, and is(are) expected to contribute to health. Since the
el ectrolysis treatnment and/or the current passage treatnment is effective
for maki ng an antioxidation ability higher than that provided by the anount
of the antioxidation conponent ( s ) originally present in the |iquid,
anounts of a material ( s ) used 50 for increasing an antioxidation
ability, _especi y.,a food additive , .can_be,reduced. Sti.ll further,
Snce anBIEFQUEHLY HOF SRRy LER T hOk FRAre aL0E A BFLREP TEERS with a
| ess antioxidation ability, even foods that, do not function so nuch as

heal th f ®FPEUCH SAFBHRATUFQ i(THFSaBe G HREA th. Moreover, since the
foregoing prom nent effects praovided by the invention are brought forth

wit hout UFardbe &GS a‘dUiHIiQFg“'(lng Fil R4eo SRR D IF e eEtiKTY consuner s
~ needs for either dispensing with, or. controlling, various additives such
as chenical substances. In this respect as WBFPAUER&EONNQENPPBNL| s
out st andine- —thts—ranner re—otatity——o i—otic—foods—such—as—cof f ee
drinks, nfpPikfgenbgpnasng drinks and foods good for health is LApPokad. 51
CLAIMS 1. A groc SS fgr groducing a liquid food, characterizgd ?y
subj ect i n§C4HE RIFALEPRAES or the |iquid food and/or a nixed-EPqlifd
containing thg main material for the desired liquid food to 3t Eeﬁ t one of
an eIectrongls treatnment and a current passage treatnent. 27 The %rocess
as clainegign claim1, characterized in that a main materiahgprgpgged
previously by subjecting to an electrolysis treatnent and/or a currfent
passage tEfal@Bfying Hgedtagstibeonei fatayeacal. eStefhe process.askgl ai med

in cla mi—er—2—echaracterized

10 kg of coffee beans was extracted with 100 L of hot
water to obtain a coffgé extracted liquid (so-called regular
coffee). Then,sodiumbicarbonateandsugarwereaddadtothis
coffee extracted liquid. This mixture was further mixed with
milk (containing an emuisifyinéfagent) subjected'to a current
passage treatment (at 10 A for 0.02 second)} followed'by
adjusting the final volume of the 'product to 500 L.
Subsequently, the resulting product was filled in cans, and
pasteurized in a retort (F, = 40 or more) to obtain a
milk-containing coffee drink.

Example B2

10 kg of coffee beans was extracted with 100 L of hot
water to obtain a coffee extracted liquid (so-called regular
coffee). Then, sodiumbicarbonate and sugar were added to this

coffee extracted liquid. This mixture was further mixed with
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in that in the electrolysis treatnment, the main material and/or the m xed
li'quid treated is collected fromthe cathode side (reduction side). 4. The
process as claimed in any one of clainms 1 to 3, which process is conducted
in a deoxidated condition. 5. The process as clained in any one of clains 1
to 4, characterized in that at | east one selected fromcoffee, a mlk
conposition and a food material containing at | east one conponent having an
antioxidation ability (radical-trapping ability) is used as the main
material. 6. The process as clained.in.claim5, characterized in that at
least ondidd efFeRTRATBANGN Wkt FHCHEH THigG: d2ISHE Ex TURASCEET ofPerRR at ed
liquid, a_ dilute liquid and a conponent_ fraction 52 i quid of_ coffee and

a sol uti Gdestrodstsdm tEgpERent s fipddpwad bynaddarrtdag vhe figadr vebame a5

claimed in claim5, characterized in that at |east one selected fromraw
m | k (coWwf sheipryduchrisr S99el . ni Fubsexientdy k hewgesuliisgeprodcponder ,
skimmlk, concentrated mlk, a liquid containing at | east one thereof, a
| i qui d ohveasi fdd lled dinsswing ngirst Hesdsumired Hear eofreteath (@hneehfrared
liquid of those liquids and each dilute liquid of these liquids is used as
the m | k momgodict iodrt,aianch anildndagitfajimiqagenifes dristkabilizer is further
used as required: 8. The process as clained in claimb5, characterized in
that the conpomeriidentaldyi,hehanélextaolyois aiddtmentswas ¢erGlicbed

selected fromvitam ns, flavonoids and pol yphenol s.
by using an electrolytic device of ARV Company (using an ion
exchange membrane), passing the liquid at a flow rate of 4
liters per minute while passing a DC current of 5 A.
Example B3

10 kg of coffee beans was extracted with 100 L of hot
water to obtain a coffee extracted liquid (so-called regular
coffee). Then, sodiumbicarbonate and sugar were added to this
coffee extracted liquid. This mixture was further mixed with
milk (containing an emulsifying agent), followed by adjusting
the final volume of the product to 500 L. Subsequently, the
resulting product was subjected to an electrolysis treatment,
filled in cans, and pasteurized in a retort (F, = 40 or more)
to obtain a milkécontaining coffee drink.

The electrolysis treatment of the mixed liquid was
conducted as in Example B2 using the device of ARV Company.
In these Examples, after the electrolysis treatment, the
overall ligquid in the electrolytic cell was collected, and
subjected to the subsequent treatments. Only the liquid on

the cathode side may be collected and used as required; in this

32




9: Aliquid food which is produced by the process as clainmed in any of
cllains 1 to 8. 10. The liquid food as clained in claim9, characterized in
that the liquid food is at | east one selected from coffee drinks,
m | k-containing drinks,tea drinks,fruit juice drinks, soups and sports
drinks. 11. The liquid food as claimed in claim210, characterized in that
the mlk-containing drink is at | east one selected from m |l k-containing
coffees, mlk-containing tea drinks, mlk containing fruit juices, mlKk
shake, cocoa and acidic mlk drjnks . 12. The liquid food las cl |m3d in any
of clai mEa§enoaiproduct ReEFeEtih iStabilitshataste apinRonthafeelad one of
drinks with flavor and quality retained, drinks with a raw m |k feel
i npr oved obtatimedni | khewabosk¢ksh, 286 nks RHAdNCE Lorchef §iFéeBAHame® and
drinks with an anti oxi dation property inproved. 13 . The liquid food as
cl ai ned decelegised:2, characterized in that the retention of flavor and
quality is at least one of prevention of decrease in flavor and quality at
a high t &xaspdienBd over a |ong period of tine, suppression of decrease in
chl orogeni ¢ acid, suppression of formation of organic acids and prevention
of scal es of mllokkqonspionerﬁtfee béans was extracted with 100 L of hot
A A@. Aur.Asy .ASa_.AY .Ar.Ar. ANyr. A . AL. AL. Asr. A9. Au9. AsL. Aa_. Ar. A . AsL. A
"_.A_. A water to obtain a coffee extracted liquid (so-called regular

A AL. ALfr. AN . AuL. A@. A f. AYr. As! . As9. A9. AQalL. A#L. AL. A% A9. A#L. As_. A,
L. AaL. ALC@?%G%WNL @henAjcﬁPihnﬁbﬂéaﬁboﬁétéjrﬂ §ugar were added to this
=bChr E&] {, | g6W szupkf a[ U c”a] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]c
a] ca] ca] el akeaheabaal £4h £4 2] e@iGAhSak 6P al wAd rialed! Ak BUWIA S NSPO |

| wr mhc”"Y] c"] cal ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca ca ca
! ] ] 0 i %8?]&%}" %)O%ﬂu%p%u 44 5’\5 6%669’}ux1%3nﬁcdtezc] c}\:] ] ca] ca] ca] ca

s i ol L
w\l &a] ca] 5] Bﬁgn ‘] g‘}(ﬁ’ Ca] ‘g’] %‘]‘2&]‘9@% tﬂ*ﬁ;&%&h&%ﬁ% ﬁf@ io?gwgi_lc_
a] ca] ca]\@?ﬁ:ﬁ %‘Eafﬂaioc HE @ 1153] 8}“ @ }5@‘% ﬁhﬂéﬁﬁ}r WYY2Y3YY
a]qcc[a] ::g] gd] cCPj cccc#daddd )é;s&in% Z]ﬁcél];} Ca]{%}%’@?{] cg]%% ca]@rgwa]?a] E?L?ﬂ?

9 6h: h@luhhh
i ]glolglg19 Ekl I mmﬁﬂﬁ%@ﬁﬂtrflj]ym]:]‘@aﬂﬁ‘]"éﬁ?%ﬁc%]"c%ﬁ"‘bta‘}%a] ¥aPcaPrarehfda) ca) ca -
ca] cal ca] ca] ca] cal ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] cal nEnyvn2pepNrrrsEsKsltv
xXyyyy 8z |63z A By lequrolysHicd SEVACE] 5‘&]‘7&&]%éPcS]—@ﬁ]:EQ}EE}Ea]:Ea}ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]b al] ca] ca] ca] ca] ca] ca] ca! L }a}}tu@’
U with no membrane (manufactured by ARV Company), passing
1 x& Hpxsnid_Z] c”]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca]kidwi] od] ealfdejcapte] of] ¢al tgrh pKBlinudd whlid® YREsangapc~a) cal ¢
a]J ca] ca] c™a] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
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liquid obtained by extracting 10 kg of coffee beans with 100

I, of hot water, and the mixture was further mixed with milk
containing an emulsifying agent, followed by adjusting the
final volume of the product to 500 L. Then, the mixed liquid

was filled in containers, and pasteurized in a retort (F, =
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(Test results: Evaluation 1) '

The drinks obtained in Example Bl and Comparative Example
Bl were drunk by 15 coffee expert panelists including 5 coffee
expert testers. Consequently, it was found that the drink in
Example Bl was strong in flavor and intrinsic taste of milk
and good in sweetnéss and coffee feel as compared with the drink
obtained in Comparative Example Bl, and had the well-balanced

taste and flavor (Table Bl).

(Table B1)
Example Bl Comparative Example Bl.

Flavor 4.1 3.3
Sweetness 3.6 3.3
Coffee feel 3.1 2.5
Rich taste 3.9 3.5
Aftertaste 3.5 3.1
Total evaluation 3.5 2.7

6 (good) < (bad) 0
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‘ In the table, seven scores, "very good" = 6, "good" =

5, "slightly good" = 4, "common" = 3, "slightly bad" =2, "bad"
= 1, and "very bad" = 0, were employed in the evaluation
standard.

(Test results: Evaluation 2)

With respect to the drinks obtained in Examples Bl, B2
and B3 and Comparative Example Bl, the cans of those just after
the production and the cans of those preserved uﬁder
acceleration conditions with time (at 60°C for 2 weeks) were

S opened, and an amount of precipitate was measured by
centrifugation (3,000 rpm, 10 minutes). As a result, it was
found that in Examples Bl, B2 and B3, the precipitate less
generated in the production than in Comparative Example Bl,
an excellent effect was brought forth in suppressing the
generation of precipitate during preservation and the
milk-containing coffee drinks having a stable emulsified state

were provided (Table B2).

(Table B2)
Comparative
Example Bl Example B2 Example B3 Example Bl
Just after 0.3% 0.3% 0.2% 0.8%
production

(Test results: Evaluation 3)

The bottles of the drinks obtained in Example B4 and
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"7, 7KTT7 & Fgorple - B2109gxe()erened, and an’ amount
‘ precipitate was measured by centrifugation (3,000 rpm, 10
minutes). As a result, it was found that in Example B4, an
excellent effect was exhibited in suppressing the formation
of precipitate as compared with Comparative Example B2 and the
milk-containing coffee drink having a stable emulsified state
was provided. At the same time, scorching of the plate in the

UHT pasteurization was tested. The amount of scorched scales

was smaller in Example B4 (Table B3).

(Table B3)
Example B4 Comparative Example B2
Amount of 0.2% 6.5%
precipitate
| Example B5

Milk tea was produced according to the f01lowing recipe,
and the effect of preventing the deterioration of stability,
taste énd quality by a current passage treatment was tested.
In Comparative Example B3 below, a milk-containing tea was

produced according to the same recipe.
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kg/1,000 L
Black tea leaves 8.0
' Sodium bicarbonate 0.2
Sugar 64.0
Milk . 260.0
Emulsifying agent 1.5

(sucrose fatty acid ester)

A pH adjustor and sugar were added to tea extracted liquid
obtained by extracting 8 kg of black tea leaves with 120 L of
hot water, and the mixture was further mixed with milk
containing an emulsifying agent and subjected to a currént
passage treatment (at 10 A for 0.02 second), followed by
adjusting the final volume of the product. The resulting
product was filled in containers, and pasteurized in a retort
(F, = 40 or more) to obtain milk tea (a milk-containing tea).
(Comparative Example B3)

A pH adjustor and sugar were added to tea extracted liquid
obtained by extracting 8 kg of black tea leaves with 120 L of
hot water, and the mixture was further mixed with milk
containing an emulsifying agent, followed by adjusting the
final volume of the product. The resulting product was filled
in containers, and’pasteuriied in a retort (Fg‘=l40 or more)

to obtain milk tea (a milk-containing tea).
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(Test results: Evaluation 4)

The drinks obtained in Example B5 and Comparative Example
B3 were drunk by 15 tea expert panelists. Consequently, it
was found that the drink in Example B5 was strong in flavor
and rich in taste of milk and good in quality as compared with
the drink obtained in Comparative Example B3 and had the

well-balanced taste and flavor.

(Table B4)
Example B5 Comparative Example B3’
Flavor . 3.9 3.2
Milk feel - 4.1 3.2
- Sweetness 3.5 2.8
Tea feel o 3.9 . 3.6
| Rich taste 3.9 3.0
Aftertaste 3.9 2.5
Total evaluation 4.2 3.2

6 (good) <> (bad) 0

(Evaluation standard is as shown previously.)

(C) Foods having an improved antioxidation ability
Example Cl

10 kg of coffee beans was extracted with 100 L of hot
water to obtain a coffee extracted liquid (so-called regular
coffee: coffee solids content Brix 3.0). Subsequently, the
coffee extracted liquid was passed through an electrolytic
device of ARV Company at a rate of 4 liters per minute, while

a DC current of 5 A was passed, wherein the anode and the cathode
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+f 10%2 & (Higuishwas(passed through both the electrode sides. Then, the
liquid of the cathode side was collected, and 43 g of sodium
bicarbonate was added thereto, followed by adjusting the final
volume of the product to 143 L. The resulting liquidwas filled
in cans, sealed, and then pasteurized in a retort (F, = 4 or
more) to obtain a coffee drink.
For comparison with Example Cl, the following
Comparative Example ‘C1 was performed at the same time.
(Comparative Example C1)
- 43 gof sodium bicarbonate was added to a coffee extracted
liquid (so-called regular coffee: coffee solid content Brix
3.0) obtained by extracting 10 kg of coffee beans with 100 L
-of hot: water, followed by adjusting the final volume of the
product to 143 L. Then, the resulting liquid was filled in
cans, sealed, and pasteurized in a retort (F, = 4 or more) to
obtain a coffee drink.
(Test results: Evaluation 1)
With respect to the drinks obtained in Example Cl and
Comparative Example Cl, an antioxidation ability (radical-
scavenging activity) was measured by a method using DPPH to
test an antioxidation ability.
Measuring method: 15 pul of a sample was taken, and

adjusted to 800 ul by addition of distilled water. Further,

3.2 ml of 0.1 M Tris buffer (pH 7.4) was added thereto, and
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a dark place for 20 minutes, and subjected to HPLC.

With respect to the HPLC conditions, the antioxidation
ability was measured from the area of an absorption peak of
DPPH with an absorbance detector (at 517 nm), a mobile phase
of water:methanol = 3:7, an Octyl column and a flow rate of
1 ml/min.

. The results of measuring the antioxidation ability are
shown on condition that the result of Comparative Example is

rated as 100% (Table Cl).

(Table C1)
Example Cl Comparative ExampleCl
Antioxidation L
ability of coffee 137% 100%
drink -

From Table 1C, it was found that the radical-scavenging
activity, namely, the antioxidation ability to DPPH was higher
in Example Cl than in Comparative Example Cl. The results
revealed that the antioxidation ability of the drink was
increased by the electrolysis treatment and therefore the drink
treated is healthier for consumers.

(Test results: Evaluation 2)

The drinks obtained in Example C1 and Comparative Example

Cl were compared with respect to the content of chlorogenic
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content of quinic acid which is one of its decomposition
products. The measurement was conducted by HPLC. With
respect to the HPLC conditions, the content of chlorogenic acid
was measured from the area of an absorption peak with a UV
detector (at 270 nm), a mobile phase of 4% acetic acid:methanol
= 85:15, an ODS column and a flow rate of 1 ml/min. The content
of quinic acid was measured from the height of a detection peak
with a conductivity detector, a mobile phase of 5 mM perchloric

acid, a strongly acidic cation exchange resin (styrene-

divinylbenzene copolymer) column and a flow rate of 0.8 ml/min

(Table C2).
(Table C2)
Chlorogenic. acid Quinic acid
(ppm) (ppm)
Example Comparative Examplé Comparative
Cl Example Cl1 Cl Example Cl
content in 55 5 673.4 946.0 944 .0

coffee drink

As is apparent from Table C2, it was shown that in Example -
Cl, the content of the main antioxidation component of coffee
was slightly lower than that in Comparative Example Cl.

From the results of Evaluation ! and Evaluation 2, it
is said that although the amount of the main antioxidation
component was not increased, the antioxidation ability can be

increased by conducting the electrolysis treatment.
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Example C2

14 kg of red grapefruit (grown in Florida) was squeezed
with an in~line squeezing machine (manufactured by FMC Company),
and subjected to enzyme deactivation by heéting at 93°C for
5 seconds and treatment with a pulper finisher. 8 L of the
resulting squeezed liquid was subjected to an electrolysis
treatment with an electrolytic device having an ion exchange
membrane at 7 A. The liquid on the cathode éide was collected,
and then subjected to a flash pasteurization at 93°C for 5
seconds. The resulting liquid was hot-packed in cans to obtain
a grapefruit Jjuice.

Incidentally, in the electrolysis, the anode and the
cathode were partitioned with an ion exchange membrane, and
the squeezed liquid ‘was passed through both the electrode
sides.

For comparison with Example €2, the following
Comparative Example C2 was performed at the same time.
(Comparative Example C2)

14 kg of red grapefruit (grown in Florida) was squeezed .
with an in-line squeezing machine (manufactured by FMC Company),
and subjected to enzyme deactivation by heating at 93°C for
5 seconds and treatment with a pulper finisher. 8 L of the
resulting squeezed liquid was subjected to a flash
pasteurization at 93°C for 5 seconds, hot-packed in cans to

obtain a grapefruit juice.
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Example C3

14 kg of red grapefruit (grown in Florida) was squeezed
withanin-linesqueezingmachine(mand%acturadbyFMCCompany),
and subjected to enzyme deactivation by heating at 93°C for
5 seconds and treatment with a pulper finisher. 8 L of the
resulting squeezed liquid (Brix 11) was subjected to an
electrolysis treatment with an electrolytic device having an
ion exchange membrane at 7 A.- The liquid of the cathode side

"was collected, -and then concentrated to Brix 33 by a vacuum
concentration. The resulting concentrated fruit juice was
reduced again to Brix 11 as in squeezing by addition of water,
then subjected to flash pasteurization at 93°C for 5 seconds,
hot-packed in cans to obtain a grapefruit juice.

Incidentally, in the electrolysis, the anode and the
cathode were partitioned with the ion exchange membrane, and
the squeezed liquid was passed through both the electrode
sides.

For comparison with Example €3, +the following
Comparative Example C3 was performed at the same time.
(Comparative Example C3)

14 kg of red grapefruit (grown in Florida) was squeezed
with an in-line squeezing machine (manufactured by FMC Company),
and subjected to enzyme deactivation by heating at 93°C for
5 seconds and treatment with a pulper finisher. 8 L df the

resulting squeezed liquid (Brix 11) was concentrated to Brix
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33 by a vacuum concentration. The resulting concentrated

fruit juice was reduced again to Brix 11 as in squeezing by
‘addition of water, then subjected to a flash pasteurization
at 93°C for 5 seconds, and hot-packed in cans.

(Test results: Evaluation 3)

With respect to the juices obtained in Example C2,
Comparative Example C2, Example C3 and Comparative Example C3,
the antioxidation ability was measured using DPPH to test an
antioxidation ability.

Measuring method: 100 pl of a sample was taken, and
adjusted to 400 pl by addition of distilled water. Further,
1.6 ml of 0.1 M Tris buffer (pH 7.4) was added thereto, and
2 ml of 500 uM DP?H (1,1-diphenyl-2-picrylhydrazyl) was then

~added.” The mixture was allowed to stand in a dark place for
20 minutes; and subjected to HPLC.

With respect to the HPLC conditions, the antioxidation
ability was measured from the area of an absorption peak of
DPPH with an absorbance detector (at 517 nm), a mobile phase
of water:methanol = 3:7, an Octyl column and a flow rate of .
1 ml/min.

The results of measuring the antioxidation ability are
shown on the condition that the result of Comparative Example

is rated as 100% (Table C3).
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Comparative Example Comparative Example

Example C2 C2 Example C3 C3
Antioxidation
ability of 100% 111% 100% 153%
grapefruit
juice
The radical-scavenging activity, namely, the

antioxidation ability to DPPH was higher in Examples C2 and
C3 than in Comparative Examples C2 and C3. The results
revealed that the antioxidation ability of the ligquid was
increased by the electrolysis treatment and therefore the drink
treated is healthier for consumers.

(Test results: Evaluation 4)

The drinks obtained in Example C2, Comparative Example
C2, Example C3 and Comparative Example C3 were compared with
respect to the content of vitamin C of reduced type which is
a main antioxidation component of grapefruit.

The measurement was conducted by HPLC. With respect to
the HPLC conditions, the content of vitamin C of reduced type
was meésured from the area of a detection peak with a UV detector
(at 250 nm), a mobile phase of acetonitrile:50 mM ammonium
dihydrogenphosphate = 75:25, a Polyamine II column and a flow
rate of 1 ml/min.

The results of measuring vitamin C of reduced type are

shown on the condition that the result of Comparative Example
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(Table C4)
Comparative Example Comparative Example
Example C2 C2 Example C3 C3
Content in
grapefruit 100% 88% 100% 92%

juice

As is apparent from Table C4, it was identified that in
Examples C2 and C3, the content of vitamin C of reduced type
>was slightly lower than that in Comparative Examplés C2 and
c3. | |

From Evaluation 3 and Evaluation 4, it was found that
élthough the content of the main antioxidation component was
low, the antioxidation ability was effectively increased by
conducting the electrolysis treétﬁent.
Example C4

0.1 kg of vitamin C, 4.0 kg of citric acid (anhydride)
and 3.0 kg of sugar were added to 30 L of water, and the mixture
was adjusted to 100 L with water to obtain a mixed liquid. This
mixedliquhdwassubjectedix)acurrentpassagetreatmentunder‘
the condition of 10 A, then subjected to a flash pasteurization
at 95°C, and hot-packed in cans.
Example C5

0.1 kg of vitamin C, 4.0 kg of citric acid (anhydride)

and 3.0 kg of sugar were added to 30 L. of water, and the mixture
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ion exchange membrane under the condition of 10 A, and the
liquid obtained from the cathode side was collected. Then,
a flash pasteurization was conducted at 95°C, and the resulting
ligquid was hot-packed 1in cans. Incidentally, in the
electrolysis treatment, the cathode and the anode were
partitioned, and the mixed liquid was passed through both the
electrode sides.

For comparison with Examples C4 and C5, the following
Comparative Example C4 was performed at the same time.
(Comparative Example C4)

0.1 kg of vitamin C, 4.0 kg of citric acid (anhydride)
and 3.0 kg of sugar were added to 30 L. of water, and the mixture
was adjusted to 100 L with water to obtain a mixed liquid. This
mixed liquid was subjected to a flash pasteurization at 95°C,
and hot-packed in cans.

(Evaluation test: Evaluation 5)

With respect to the drinks obtained in Example C4, .
Example C5 and Comparative Example C4, the antioxidation
ability was measured using DPPH to test an antioxidation
ability.

Measuring method: 100 pul of a sample was taken, and

adjusted to 400 ul by addition of distilled water. Further,

1.5 ml of 0.1 M Tris buffer (pH 7.4) was added thereto, and
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2 ml of 500 uM DPPH (1,1-diphenyl-2-picrylhydrazyl) was then
added. The mixture was allowed to stand in a dark place for
20 minutes, and subjected to HPLC.

With respect to the HPLC conditions, the antioxidation
ability was measured from the area of an absorption peak of
DPPH with an absorbance detector (at 517 nm), a mobile phase
of water:methanol = 3:7, an Octyl column and a flow rate of
1 ml/min.

The results of measuring the antioxidation ability are
shown on condition that the result of Comparative Example is

rated as 100% (Table C5).

- (Table C5)
Example C4 Example c5  Comparative
P P Example C4
Antioxidation
ability of drink 102% 110% 100%
The radical-scavenging activity, namely, the

antioxidation ability to DPPH was higher in Examples C4 and
C5 than in Comparative Example C4. The results revealed that.
the antioxidation ability of the liquid was increased by the
electrolysis treatment or the current passage treatment and

the liquid treated is healthier for consumers.
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The deterioration of gquality can be prevented by
conducting the electrolysis treatment and/or the current
passage treatment.

In coffee drinks, it is possible to control the rate of
reduction with time of chlorogenic acid which is a component
in coffee or to control the amounts of formed lactic acid,
formic acid and acetic acid which decrease quality.

Consequently, it is possible to prevent the quality

- deterioration of drinks in vending machines installed not only
indoors but also outdoors, can warmers and the like, to extend:

- the time in hot vending and to extend the period within which
drinks can safely be drunk whereby the shelf life is prolonged.

- Further, when the production steps of the process are performed
in the deoxidated condition, it is possible to further control
quality deterioration or improve stability.

In the milk-containing drinks, the electrolysis
treatment and/or the current passage treatment helps to
increase the quality and improve the stability of milk. .
Because of the stabilization, the use of a pH adjustor, an
emulsifying agent, a stabilizer and the like which have been
so far used can be reduced; resultantly it is possible to
depress the use of many additives.

As a result, it is possible to prevent the quality

deterioration of drinks (prevention of precipitation of milk)
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with a plate heater, such as UHT pasteurization, which leads

to the improvement in a production efficiency.

Moredver, it has been found for the first time by the
present inventors that when a component(s) having an
antioxidation ability, namely, a radical-scavenging activity

- ~is(are) subjected to the electrolysis or -current passage
treatment, the antioxidation ability (radical-scavenging
activity) is improved.

When a liquid food containing a component(s) having an

. antioxidation ability is subjected to .the electrolysis

treatment and/or the current passage treatment according to
the invention, the antioxidation ability is thereby improved.
When consumers eat or drink the liquid food treated, the
antioxidation component(s) thereof acts(act) in vivo more
effectively than the component(s) not subjected to the .
electrolysis treatment or the current passage treatment, and
is(are) expected to contribute to health. Since the
electrolysis treatment and/or the current passage treatment
is effective for making an antioxidation ability higher than
that provided by the amount of the antioxidation component(s)

originally present in the liquid, amounts of amaterial(s) used
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© for either dispensing with, or controlling, various additives

such as chemical substances. In this respect as well, the
invention is outstanding. |

In this manner, the quality of liquid foods such as coffee
drinks, milk-containing drinks and foods good for health is

improved.
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2. The process as claimed in claim 1, characterized in

that a main material prepared prgviously-by subjecting to an
electrolysis treatment and/or a current passage treatment is
used as the main material.

3. The process as claimed in claim 1 or 2, characterized
in that in the electrolysis treatment, the main material and/or
the mixed liquid treated is collected from the cathode side
(reduction side).

4, The process as claimed in any one of claims 1 to 3,
which process is conducted in a deoxidated condition.

5. The process as claimed in any one of claims 1 to 4,
characterized in that at least one selected from coffee, a milk
composition and a food material containing at least one
component having an antioxidation ability (radical-trapping
ability) is used as the main material.

6. The process as claimed in claim 5, characterized in
that at least one selected from an extracted liquid, an extract,

a concentrated liquid, a dilute liquid and a component fraction
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liquid of coffee and a solution of instant coffee is used as
the coffee.

7. The process as claimed in claim 5, characterized in
that at least one selected fromrawmilk (cow's milk), processed
milk, skim milk powder, whole milk powder, skim milk,
concentrated milk, a liquid containing at least one thereof,
a liquid obtained by dissolving at least one thereof, each
concentrated liquid of those liquids and each dilute liquid
of these liquids 1is used ‘as the milk composition, and an

- emulsifying agent or a stabilizer is further used as required.

8. The process as claimed in claim 5, characterized in
that the component having the antioxidation ability is at least
one selected from vitamins, flavonoids and polyphenols.

9.. A liquid food which is produced by the process as -
claimed in any of claims 1 to 8.

10. The liqﬁid food as claimed in claim 9, characterized
in that the liquid food is at least one selected from coffee
drinks, milk-containing drinks, tea drinks, fruit juice drinks,

- soups and sports drinks.

11. The liquid food as claimed in claim 10, characterized
in that the milk-containing drink is at least one selected from
milk-containing coffees, milk-containing tea drinks, milk-
containing fruit juices, milk shake, cocoa and acidic milk
drinks.

12. The liquid food as claimed in any of claims 9 to 11,

53




characterized in that the drink is at least one of drinks with
flavor and quality retained, drinks with a raw milk feel
improved of the milk composition, drinks with a.rich taste
enhanced and drinks with an antioxidation property improved.

13. The liquid food as claimed in claim 12, characterized
in that the retention of flavor and quality is at least one
of prevention of decrease in flavor and gquality at a high
tempe-fature over a long period of time, suppression of decrease
‘ in chlorogenic acid, suppression of formation of organic acids

‘and prevention of scales of milk components.
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