30 Decenber 2005 DESCRI PTI ON LI QUI D FOODS AND PROCESS FOR PRODUCI NG THE
SAME Field to which the Invention Bel ongs The present i I r es to
various |liquid foods " including drinks and processes fop%§@%£3@%ﬁgb@%e
sane. More specifically, the invention is characterized in that materials
of liquid foods are subjected to electrolysis treatnment and/or current
passage treatnent (i.e., electric current-applying treatnent). The
resulting liquid foods retain taste and quality over a |long period of
time, and further liquid foods Zgﬁgdﬁkéykdﬁﬂj oxidation ability (i.e.,
antioxidation activity or radicar= g activity) are also inproved
in antioxidation ability and avail abl e as foods good for health. Prior Art
Dri nks such as kuitEe, FAIER AN LROCEJ LI ROR AROEUNG yHEYGEME n t ast e and
quality imediately after brewing, imediately after extraction or

i medi ately after squeeze. However, it is unavoidable that the taste and
the qual i FyeD8 tpreduchstlas elfeértionapetomyéh time due to oxidation,
change in tenperature or the like. Especially, drinks filled in sealed
containers, unlike coffee which is drunkt!ust after brewed and extracted
from cof f ee beahl®iRretHtec N Ch It afoke, VakdPsisd Bﬂylga@ogscertai n

period of tinme fromproduction 1 30 Decenber 2005,
including drinks and processes for producing the same. More

specifically, the invention is characterized in that materials
of 1liquid foods are subjected to electrolysis treatment and/oxr
current passage treatment (i.e., electric current-applying
treatment). The resulting liguid foods retain taste and
guality over a long period of time, and further liquid foods
having an antioxidation ability (i.e., antioxidation activity
or radical-scavenging activity) are also improved in

antioxidation ability and available as foods good for health.

Prior Art

Drinks such as coffee, black tea and juice are usually
good in taste and quality immediately after brewing,
immediately after extraction or immediately after squeeze.
However, it is unavoidable that the taste and the gquality of

.uﬁrbductsréfe deteiid£é£ed.withltimé dué.to bgidation; chaﬁgé"
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




to drinking by consuners. Not only coffee but also mlk coffee
(mlk-containing coffee), mlk tea (mlk-containing te r$£ | k
conposition-containing drinks tend to be decreased in O@e f@%ggQPﬁb to
factors such as pH, oxygen and heat to cause the deterloratlon of quality.
In particular, when these drinks are filled in contai ners, the drinks
filled in sealed containers are decreased in stability even at nornal
tenperatures during the very period to deteriorate the quality thereof.
Needl ess to say, in hot vending, can warners and vendi ng machi nes, drinks

are stonref fli d¥ 9y MM AUNSS over a long period of time. Accordingly,
the decrease in stabillity and the deterioration of taste and quality are

more accel er g jd ol Heoridle B4R Lakbl R91RT cBEEYEN hNTKLBSnELSHERgE | N

stability and for co I ng or preventing the decrease in flavor and

qual it Y ed dffedfee fliad ddté LVeniAl ddif 38 8Y Mg NBtheRoC  phudl ed,

ave een put to prac iI‘cal” Use th respect to

cof f ee, the us. of vari.ous deterjaratio vent i a b

st udi ed CHERBSORHIHHR Y snceﬁlcﬁe%%ot B%ee%&g}éé %ﬁy gevel oped
as yet. |Ie Wi th resp Ik C np05|t|on ont | drinks, the
use of fdiﬁ%?]i EHANINER gtc’éﬁl FP‘EE %'t%x%% g( %{:%%g?uf? does not
necessarily lead to stabilization . because of the di ffereﬂlce H‘l} condl tions
of drindkd 8 dekeERoRRTkOD ©f quality. 1In particular, es

drinks are filled in containers, the drinks filled in sealed
containers are decreased in stability even at normal
temperatﬁres duririg the very period to deteriorate the quality
thereof. Needless to say, in hot vending, can warmers and
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 dguality 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 various deterioration

mpfeventing agents hae been efudied; Hoﬁeﬁer,.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_ 0 some
extent, but it does not necessariiy lead to stabilization

" because of the difference 1ncond3_tlonso_fdr1nksto whichmilk



30 Decenber. 2005. is added. Further, the use of additives tends to
influence taste and flavor. Still further, since there %? a.r ceg@o
tendency that the use of many additives or the use of ad P?9%2 i Parge
guantities is not demanded, it has been required to find a nethod in which
the use of additives is controlled. In recent years, with respect to liquid
foods, foods typified by coffee, black tea and the |ike as described
above, in which palatability is inportant, have been produced, and

further various health foods have been produced and sold for maintenance

or prormi'éogd(? aheahifndusynd i & f opiifi £ 8R dehdhidd ilfidied hose

having hi'gh effects. 1n addition, active oxygen and free radicals have

attract egg%%%hai&at %ﬁ%%%r.be%%liaﬁ aof, 5 dﬁ-dgfné@dyﬁgréaﬂgeés rdddift

style-re 'seases, skin disor various diseases. In order to

suppress, the in-vivqQ increase dn_acti ax .ee. ¢ radi-gal f oods
havi ng aﬁeaﬁ?PSXitd};ﬁqi %ﬁealb??io ﬁ%gé‘&tj)elg‘nl %éﬁ%%& ,ogr?gﬂtlﬁ%v%usncti ons
t her eof have been active] studied. Mreaver, jt _has been expected that

f 6ods. t orhel SRYS I AHE LR 6k Mo SETRAGH i E AP BT B ST 15 0

Probl ens-that the Invention_.is to Solve The .invention has bee de to neet
the fore§dhfiganBeiBodoin; Whdehskie Baei ALt REALELVEPn1Fi ERP FOEH? ical
properties and organoleptic properties, it has _been made to prevent the
decrease in thensredenttyearke W&§ber§ﬁ@epﬁet&u&ﬂﬁp}do¢9&%ﬁ«u§°Q§;

typified by coffee, black tea and the like as described above,
in which palatability is important, have been produced, and
further various health foods have been produced and sold for
maintenancé or promotion of health. Thus, liquid foods tend
to shift more to those having high effects. In addition,
active oxygen and free radicals have attracted much interest
because of causes to induce cancers, life style-related
diseases, skin disorders and various diseases. In order to
sﬁppress 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.

Problems that the Invention is to Solve

The invention has been made to meet the foregoing needs
of those skilled in the art. In view of physical properties

and organoleptic properties, it has been made to prevent the

..decr.eas.e ..in t.he Stabj_]_ity" ';t'he"faste“aﬁd _thé__ qﬁa']_j_ty of Goffes, T



30 Decenber 2005 m |k conponents-containing drinks and other various |iquid
foods and to maintain' or inprove the stability, the ta and uality
t hereof . Moreover, the invention has been nmade to nemﬁy%%fggﬁwg) ?ggﬂnology
of efficiently producing foods having an inproved antioxidation ability
wi t hout using additives in view of the inmportance of foods having a high
antioxidation ability, nanely, a high radical -scavenging activity and -
further in view of consunmers' needs for safety and for health. Means for

Sol ving the1Rr eBhpbhePae-a6REE I nPhyt ReiAKkESBAH bRMERt ,aRiBhEVidgsia process
for producing a liquid food, characterized by subjecting a main materi al

for the |irgupd £ﬁ@%@ﬁx@&9"ta§n%f%ﬂf&}é ¢heontabni gy, the midtdmharial for
t he desired I|qU| ood to at | east one of an electrolysis treatnent and a
current p leofnot her aspect of the present invention provides
aliquid gﬁm% ?Egp?%duced by the process as defined above. The
pr esent 'nvent Oﬁgrg &, cqndiah e nvest aablons, LA Y A AYS 135REELS.
COnsequentIy, ve condu d extenstve. “studi es upon focusing on a
syst em of izati d R entio of qual L.tV deterloratlon hoa
systen1oftF8 Ob@?ﬁ]%foﬂgp %ﬁéhprogﬁglngegg?nggﬂfl¢% ?lemgof
consuners ecent eeds t do not, desi,re the use of c ¢a

gt o ari e ¢

addi t | ves28heR*4€2 68P|? tiEﬁlﬁﬁéegﬂfFﬁﬁeﬁg%%t%gew ©

importance of foodshavingahighantioxidationability, namely,
a high radical-scavenging activity and further in view of

consumers' needs for safety and for health.

Means for Scolving the Problems

One aspect of the present invention provides a process
for producing a liqguid food, characterized by subjecting a main
material for the liquid food and/or a mixed liquid containing
the main material for the desired liquid food to at least one
of an electrolysis treatment and a current passage treatment.

Another aspect of the present invention provides a liquid
food which is produced by the process as defined above.

The present inventors have conducted investigations from
variousaépects. Consequently, they have conducted extensive

'studiesupdhfocﬁéingonasystembfsfabilizatioﬁéndpreventidh
of qualitydeteriorationorasystemof long-termstoragewithout
the use of additives in view of consumers' recent needs that
they do not desire the use of chemical additives such as quality

deterioration preventing agents.




30 Decenber 2005 They have el ectrol yzed a coffee extract (so cal l ed regul ar
coffee; this neans coffee brewed from coffee beans)- llgave thggq f ound
that the deconposition, the denaturation and the 1§ ke of ?act ed

conponents are inproved and the quality can be retained for a long period .

of time. Further, regarding a m xed |iquid obtained by addi ng various side
materials to coffee, other than coffee, the 4a 30 Decenber 2005 | ong-term
retention of quality by an electrolysis treatnent has been confirned. The

investigations hRye heenefdbtmakzea0idonged e;dtdcd (4H-RNL epASSAYEr
treatnment has been performed instead. of an electrolysis treatnent. Then,

an excel | egkred ORE1 L IdINCL SAEdOPr &fefl¥abhidb cras %)' | @8O GRRAI I Med.
They have appl i ed a current passage treatnment to mlk, and have then found

that stabichiihy il aboefoudibon, cuablidedielerdrak he stiohh 33

aggl oneration or formation -precipitate and no special organol eptic

change oceypgel Ml quakili Eom0lndaSt sreftrﬁpvpave%bgn&tt%ﬁé ﬁlﬁﬁé\l/EQf%Jr}?Eer

Iong term sta |zat|on storage are poss

ducted_a t t t f ddi
(r:nolnkutcOeCOFFg:rr&r};Ofrg%s% 1 err%gngeﬁavg S ﬁeg?l ourfd t %a‘%‘l g%teggf ?eclt gg
f t bi.l i d ity .h b ht .
Forth | nvegrrgabigiess i e i ve%?w%rﬂssatﬁeﬁfé%lszﬁoﬁ coﬁ%é“ss 5851
confirmed 2?1 coffee, the '

4a



an electrolysis treatnent other than a current passage treatnent is also

avai l abl e. During these studies, the present inventors d t he
range of studies, and have electrolyzed liquid foods hg@’ﬁscegrﬁ]b%?%%

antioxidation ability, which foods are known as health conponents.
Consequently, they have found for the first tine that an anti oxi dati on
ability is inproved, that when a conponent having an antioxidation ability
is contained even in a snmall anmount, the effect of inproving the
antioxidation 5 30 Decenber 2005 ability is provided, and that these

effects are |Likew s r.ovid by ;a, current r.eatp a result
of f ur RGBS CRSATIR BIsad h B30 ol BEAT CREM F Lol Fsemele

i nvention has been final l% corrBI et,ed. The inventi.on i sbdescii b in detail
bel ow. HRSprRReN FHREIHBER nyehPPor VS HHR RS | 1AV or Pe s M BBST 1 i qui d
food and/or a m xed |iquid prepared by adding a side materigl %1%% to the
mai N ateatdnyest s 4B (BN e PasSsagiec ELREIPSRE RRE RSRIPEBFOTPEr r ent

passage treatnment or both -of these treatnments. Wth respect to these
t r eat nertrstead ouf rant epastagd yerdsattimantneny or e e@Rr 8K§814ePEeat nent
may be conducted in one position of steps froma material to a final
li qui d fleody-preoniuatetentoiggh of guedd iy dusd heemdiikemtigcecRpigied-t he
treatnment (s) may be conducted in two or nore positions thereof, and a
current passaghdy batveeappaddedan ehecénvlyassage treatment to milk,
and have then found that stability is maintained without
quality deterioration such as agglomeration or formation of
precipitate and no special organoleptic change occurs in
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. Investigations
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



treatnent may be conducted by. the respective same treatnents

or

conbi nation of different treatnents. Further, conponenteﬂ)éﬁ%énﬂkﬁaﬁééng t he

main material and the side materials may be previously Su
current passage treatnent and/or an electrolysis treatnent
the invention, the foods include drinks also. Thus, the liq
sonetines called drinks. First of all, for producing coffee
according to the invention, it is necessary to prepare a |
extracted conponents of coffee. This liquid includes all of

jected

as required. In
uid foods are
drinks

qui d contai ni ng
6 30 Decenber

200 ff | | J qui b '
ext?ag?| eﬁﬂ&égne yEEPV& ébé:%%‘ @%E!gggskgi é%é%é eﬁlfgkgag?auids

cont ai ni ng conmponents extracted fron1coffee For

of ext r RHW hichi BB d by WAt PS5AI R EFER TRSHEt y L?%%P%Js

éncludes al

extraction tenperature, concentrated |jquids thereof diJute |IﬂUIdS

t her eof funﬂﬂ}%ﬁéﬁﬁsfﬁﬁsélﬁl@ﬁslbw®§%593§ﬁé%ﬁ%§}ﬂf pewfiokbingwy &

fraction(s) therefrom conponent fraction liquids obtained

specific
by renoving

speci fi driverdtion (s theeughind¥ e t¢empiebad- such as a decaff ei nat ed
coffee, and a solution of instant coffee (i.e., dried coffee extract),
etc.; nanely fite iinslemeonmlis deddxibed pnegatadl bhelming wat er or hot
water (0 to 200C), containing conponents extracted fromcoffee. In
extracting coffrepraathténditige iaveatdons & masin mgteeipleef a desired

liquid food and/or a mixed liquid prepared by adding a side

material(s) to +the main material is subjected to an

electrolysis treatment or a current passage treatment or both

of these treatments. With respect to these treatments, a
current passage treatment and/oxr an electrolys is treatment may
be conducted in one position of steps from a material to a final
liquid food product through a mixed liquid or not therethrough,
the treatment(s) may be conducted in two or more positions
thereof, and a current passage treatment and an electrolysis
treatment may be conducted by the respective same treatments
oraicombinathm1ofdifferenttreatments. Further, components

for preparing the main material and the side materials may be

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 :anentlon, it is necessary to prepare a l:..qu:.d contalnlng

extracted components of coffee. ThlS l;quld 1nc1udes all of



of coffee beans is not particularly limted, and may be properly

determ ned in a usual manner. An extraction nethod is n artkgﬁhigly
limted either. An extracted liquid or an extract obtai oug a drip
met hod, a box method, a continuous nmulti-colum nethod, a kneader met hod
or the like can be used. -... Anextraction tenperature is not :

particularly-limted either. Further, an extracted liquid, an extract, a
concentrated liquid, a diIute quuid a solution of instant coffee and the

|i ke may cggﬁgé‘bj Eg ngn é:“tdeq} ; ac IJ.%C“ gghle(&nn%ug}e%in an]gii c

chromat ograp spe0| on ve a

fract d

bt opar 23(8§t5a‘a?hag e Aaterrareras ity vatlels Iaeﬁﬂﬁ?%f‘%ae £
foregO|ng cof § 5 extracted co onents %é% adj ustl g oducthqune
The side ﬁﬁF% ?aPOPﬁéFBHBQ ﬁqW'SPeglﬁe t&Ps uﬂ? éeﬁilk

conposi tion. npl.es thereof include pH adjustors such as sodiym
blcarbonaﬁéamQF?anﬂﬁ dncliudss B ehulSStAGH fRfRiNed iR 8T3dPFose

fatty acid ester, glycerin fatty acid ester, sorbitan fatty acid ester and
soybean pREEBPAGLLPR dCOBLIEAPNEN SUFhi BFt Gi's: CHRFEGXI PAN{EMPEZEENERY des such
as glucose, fructose, nmaltose, sucrose, trehal ose, raffinose and starch;
sugar al cohprensuakeds é#gvhdﬁtothaﬁéoﬁaltﬁ@éptesmééﬂéhéﬁs thergedrs;

enzynes; and the like. One or nore thereof are
component fraction 1liquids obtained by fractionating a

specific fraction(s) therefrom, component fraction liquids
obtained by ;emoving specific fraction(s) through
fractionation, such as a decaffeinated coffee, and a solution
of instant coffee {(i.e., dried coffee extract), etc.; namely
it includes all of ligulds prepared by using water or hot water
(0 to 200°C), containing components extracted from coffee.
Inextracting coffee, ablendingratioor aroasting degree
of coffee beans is not particularly limited, and may. be properly
determined in a usual manner.. An extraction method 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, as required, to fractionation such as
chromatography to obtain a specific fraction(s) or remove a

.specific fraction(s).




sel ectively used. The thus-obtained liquid containing the coffee extracted

conmponents and/or its mxed liquid is then subjected to el ect Si s
treatment and/or a current passage treatnment. A device d@gge?%&§%%§@¥ting

an electrolysis treatnent is not particularly limted so long as it is a
device used for deconposing water or the like. For exanple, a two-cell
system in which two cells are partitioned via a diaphragmor a _

t hree-pole systemin which a DC voltage is switched over by a flip-flop

circuit can be i t_pr em T, - cel.l el type
in which eIectrgﬁgg?%ﬁégqgéﬁgﬁgggd %fnﬁggﬁgfﬁgﬁﬁ %E%?%gg%#ﬂfﬁﬁgﬁggg ayp
running water .tvp

A £l ge Y% r%‘i%%l) €80 8a ??gﬁ? 82:;%%{]& 1%101%5% S'%ﬁt Pc?rgéﬁfe)lll;'{; %l%@fiegc lude an

i on exchange neibrané and 'a heu phragm as a ose
menbrane. In_th | ectrolysis nethod.usjn thg ion exchan neng ane or
the neut 1 SFCREGPAnEo BOPFEPa=EanTa NP Rt Eot Fee - Rt T act S Morpafnt s
and/or its mxed liquid, wth the me_ conposition as that an the.cathode
Side (regFSAF, ToFSRathr LRELHEEF nthh T gl SRS 15 paiatr Eolgh  he
anode side (region). As the water contajning mnerals, a ground water, a
city wat eFOMRRE1EIRAL er EFRBDER R - IS Mt R ARES b aAISTA™S SYstopErly to a
pure water nmay be used. Exanples of the mnerals can include sodi um
pot assi umSCRaEAeR] CRFLeRRER Uiy BRIt DK, VARADEDF hedMi Hels'eyy it 98NS Smay be
used in conbination. ,
such as sucrose fatty acid ester, glycerin fatty acid ester,
sorbitan fatty acid ester and soybean phospholipid; oxidation
inhibitors; antioxidants; saccharides such as glucose,
fructose, maltose, sucrose, trehalose, raffinose and starch;
sugar alcohols such as erythritol and maltitol, sweeteners;
flavors; enzymes; and the like. One or more thereof are
selectively used.

The thus-obtained liquid containing the coffee extracted
components and/or its mixed liquid is then subjected to an
electrolysis treatment and/or a current passage treatment.

" 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 like. For example, a two-cell system
...in which two cells are partiticned. wvia 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 current passage treatnment can be conducted by renoving t he di aphragm
at the tinme of the treatnent,:. Wth respect to the eﬁi ode é8§
exanple, a ferrite electrode, a platinumplated titaniu %?m%qf%g
titanium platinumcalcination electrode and the |like can be used as an
anode, and a stainless steel electrode, a platinumplated titanium

el ectrode, a titaniumplatinumcalcination electrode. and the |ike can be
used as a cathode. The electrolysis is conducted in a usual nanner by
passing a DC current in a state where a liquid such as a liquid containing

extracted co ane ts is.conti.nuou tays Jbslyesm

el ect rod’zif 5hg rcﬁﬁi[hf"flf:@ e goﬁr cfsh %%éa@@&gg% 1aA pr ef er abI y
from1l to 50 A The antlt Decenb r 2005 i of the current is

pr oper | F@é’(}’éﬁﬂi"he‘ﬂl FEhdt rﬁge *as conductivity, distance

bet ween the el ectrodes and densit For ex anple t.he c l'iquid
flow rate of 4D /%A, Et]’rﬁ?t’%ﬂ}é’rﬁlig VREFRed e YRIM% th?s n‘\gﬁggg?%gzo A,
preferably from 1.0 to 10 A, nore preferably froml1l. 5 tq 7 tn ot her
cases, memhnayise odetBennABETEH REBDIARSG & Df %9“%9-&8&5?9P&n8fc?ﬁ €Current.
The current passage treatnment can be conducted by _renDV|n t he di aphragm
in the fertegeitegl cavponkrtswrd{ay 1t neieed uk@ntd gakth ‘%‘? HF&lgh t he

liquid is the same as in the foregoing case. The tinme for current passage
I's |i kewasposition as that on the cathode side (region), or water

containing minerals may be passed through the anode side
(region). As the water coataining min‘erals, a ground water,

a city water, and a water prepared by adding various minerals.
-properly to a pure water may be used. Examples of the minerals -
can include sodium, potassium, magnesium, calcium and iron,

and further these minerals may be used in combination. .

The current passage treatment can be conducted by
removing the diaphragm at the time of the treatment..

With respect to the electrodes, for example, a ferrite
electrode, a platinum-plated titanium electrode, 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
all.lld the .lik.e cen be used es .a e.athode.. .

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 quant:.ty of a current_

is at least 0 1 A, preferably from 1 to 50 A. The quantJ_ty '



(i.e., the same tine as the electrolysis treatnment) from0.001 second to 5
mnutes, preferably fromO. 005 seconds to 2 mnutes. T, Sce%]é‘?rgbﬁgl
ranges are tentative standards, and the conditions mgh e sometl nmes
deviated fromthe foregoing ranges. The electrolysis treatnment and/or the |
current passage treatnment nmay be applied to (1) a liquid containing coffee
extracted conponents and/or (2) a mxed |iquid. containing a side materi al
(s) either before or after adjusting the product volune. The el ectrolysis

i h : ! 2),
or ‘1o ot Raid Rakeonial RERREF oS ar R IR e AR S PR B8O 5 GhEC i e
t 10 30_De 2005 i l.n_the i ti ti t f
ot ract | oS G ROTFEE: S “GEREP CaT DUSC IS &P bROTE el SEHRLEY al s are

not subjected to the electrolysis or current_passage tre nt, ut the
vent i bnPE SR e GHe THSRRE fnl bHREACT L dBLEoRbr L/ttt ing
| iquid such as a coffee extracted liquid_obtaipned by extracting coffee
with extrSEEPEATHaPErthe ClHsEcidd TE6™ Ae efect? Sy EETGTIHY EdPPent

passage treatnment. The reason why the electrolysis or the current  passage

of the ektPae?dd Bonpohemrelear@itlal dived 1t Pqed d Rs pFef e C85€§ -t he

itmaybedeterminedonthebasisof thisquantityof the current.

The current passage treatment can be conducted by
removing the diaphragm in the foregoing case. The quantity
of the current passing through the liquid is the same as in
the foregoing case. The time for current passage is likewise
{i.e., the same time as the electrolysis treatment) from 0.001
second to S5minutes, preferably from0.005 seconds to 2minutes.
These numerical ranges are tentative standards, and the
cénditions might be sometimes deviated from the foregoing
ranges. |

The electrolysis treatment and/or the current passage
treatment may be applied to

(1) a ligquid containing coffee extracted components
and/or

{2) amixed liguid.containing a sidematerial(s) either .. ..
before or after adjusting the product volume.

The electrolysis treatment and the current passage
treatment may be applied to (1) ox (2), or to both of them.
The number and the combination of these treatments are not

_particularly limited. . .= ..

10



mé'lmectrol_yé”i s or the current passé;c'j"e of the waters is that the direct

el ectrolysis or the current passage of the extracted |Ii bd orbtggogixed
liquid nore influences the conponents than the electrolﬁg S urrent
passage of the waters, making it possible to maintain the effects for a
| ong period of time. The invention may be al so practiced in a deoxi dated
condition, and the deterioration of conponents is not caused by virtue of
deoxi dation. That is, when an oxidative deterioration is nore prevented by
deoxi dation, the change of conponents |ess occurs, a quality deterioration
can be suppressed, and this is quite effective for intaining.coffee

ot 3 oReprheeTian

good i n tastelénﬁhﬁléVB?HB%%FfdE¥EﬁﬁCBé?PdﬂPYﬁIWﬁﬁﬁg e <P in the
deoxi dated condi tion includes each treatnent in an inactive _gas
at nospherfecofffewi and sfther vazdenFewaasstr AfyRsad MR 8Jtar1Ad° argn
intermedi ate product and a final product, replacenent of inside oxygen
wi th anriatastbyecyed tanchd £180thed¥fic OROUS IGAGRAS FRES EGPRRBL 0 t he
case of filling the liquidin a container, it includes replacenment of air
in a fiKdingtheoninwvienarion t s aohianmcttiors apak , in ephatenemt egtractedn a head
space with an inactive gas and degassing (renoving air of a head space) .
At | eastcorppiintidiesantidasinent guiidrsuehas agofdepgent cact & ldguigl i fied.
The thus-obtained liquid is filled in containers such as cans, bottles,
papers, Jprhfipld | 8y aBdcsabtingckagffge with extraction water is
subjected to the electrolysis or the current passage treatment.
The reason why the electrolysis or the current passage of the
‘extracted componehts~containing ‘liquid is preferable to the
‘electrolysis or the current passage of the waters is that the
‘direct electrolysis or the current passage of the extracted
- 1iquid or the mixed liguid more influences the components than
"~ the electrolysis or the current passage of the waters, making
it possible to maintain the effects for a long period of time.
The invention may be also 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, the change of
components less occurs, a quality 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

11



containers, and seal ed, and then pasteurized as required to provide drinks
filled in sealed containers. When the liquid is filled i Bontqgﬁﬁpﬁ to

wi thstand retorting (heat pasteurization under pressure§b PEEMRE PP og i n
contai ners, sealed, and then pasteurized in a retort. Wth respect to

dri nks 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.] j.ected to st eur i.zat,i.q r. ot.her .fl ash_heat

past euri zg%%%g}héheﬁﬂ?ﬁ%%ﬁ im cton eﬁ%%’eer so%r afﬁL lslé% %&.e \’\ﬁ ulldr gez8&- stor age
IS enployedngé.long-ternmstﬁr%%e S QOt needed after produc%igﬂ.of dri nks,
the 1iqui G8"HRY™HE fi1Yt ed” FHESNt TRt CUFP holtt Akt edFi Zat F ORI iHe
above-obtained.drinks filled in sealed containers may be sIoreg at, room
tenperatuFBngﬁlBﬁrbE?ﬁb ?%ﬁ%ﬁ%ﬁﬁ%ﬁ%uﬁas'héEPi&CSPePFo? 46 FegulPed. wth
respect to the coffee drinks, according to the jnvention, the non-limtative
enbodinen?EaQ?ewﬂEEC??b%%aQElﬁ%‘T%%éﬁﬁ%ﬁ“%%ﬁﬁ?%ﬂﬂ(ﬁﬁe“FEﬁHEHPﬁéhPfl? A
process for producing a drink, characterized by subjecting a liquid

cont ai ni nfeadcoPREd) - extt ok W Gfehtesgndreatachiteedor §8EVEREr eof to
el ectrolysis treatnment or current passage treatnent. (Enbodi nent 2) The

process regvged FanehBogrkemEpilified.

The thus-obtained ligquid is filled in containers such
as cans, bottles, papers, PET bottles and soft packaging
containers, and sealed, and then pasteurized as required to
provide drinks filied in sealed containers.

When the ligquid 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 retoxrt, 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, the liquidsmaybe filled
.in.containeré without pasteufizétion. -

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 to the_

invention, the non-limitative embodiments are described
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characterized in that in the electrolysis, a liquid on a cathode side
(reduction side) is collected. (Enbodi nent 3) The process, recited

enbodi nent 1 or 2, characterized in that the |iquid coﬁﬁ%é?ﬁ?ﬂ?qfﬁggioffee
extracted conponents is at |east one selected froman extracted 1liquid, 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 enbodinents 1 to 3, characterized in that the process is
perforned'gﬂoa deoxi dated condi tion. (Enbodinent 5) A drink retaining
flavor and qual'ity over a long period of tinme even at high tenperatures,

whi ch is produc by.the process according.to an ne. of enbadi.pents 1 to

4. (Enbodi nent ?%ngf‘ﬁéra??ﬁk ]ﬂec%t egrf)ﬁegﬁ‘bomﬁerﬁy%c?u%lﬁégr afteri zéd’in that

the retentjon of the flavor and the quality .is at |east one of gy pressi on
of decreagbaFﬁCEﬁFﬁFﬁae W:%ﬁhl?cﬁﬁﬂgsﬁpﬁﬁ@géﬁoﬁQﬂt?%ﬂ%ﬁﬂi%nC8F Grgani c

aci ds. Production of mlk-containing drinks.is describped 13 30 cenber
2005 bel oR¥tFACHRE oF RPN e n S Br o8tk eHg Ik Lot' G55y 8Pi nks.
according to the invention, a mlk conposition can be subjected to the
current passageotyeaenthtabReMbror heuerert rpR§srgct FERRHRMRL- As the milk
conposition, at least one of mlk and processed mlk (e.g., skimmlk,
skim nmi | k powdefEmppdivent| k) pdhgerrpagss recited in embodiment 1,

characterizedjjlthatjjltheelectrolysis,aliquidcnlacathode
side {(reduction side) is collected.

(Embodiment 3} The process recited in embodiment 1 or
2, characterized in that the liguid containing the coffee
extracted components is at least one selected from an extracted
liquid, an extract, a concentrated liquid, a dilute liquid,
a component fraction liguid and a solution of instant coffee.

(Embodiment 4) The process recited in any of embodimenrts
1 to 3, characterized in that the process is performed in a
deoxidated condition.

(Embodiment 5) A drink retaining flavor and quality over
alongperiodof time evenat high temperatures, whichis produced
by the process according to any one of embodiments 1 to 4.

(Embodiment 6) The drink recited. in . embodiment .5,
characterizedinthat the retentionof the flavor and thequality
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
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concentrated mlk) is nentioned. Aliquid containing the same, a liquid

obt ai ned by di ssol ving powder (i.e., skimmlk powder ¢ ole m,l
powder) in water or hot water, each concentrated |Ii quid@jﬁgkqgé zgﬁ?ute

solutions of these liquids, and the like are also included in the mlk
conposition. Further, an enulsifying agent, a stabilizer such as celtul ose
or sodi um,cgggeinate, and the like may be added to the m |k conposition.
The m |k conposition is subjected to the electrolysis treatnment and/or the

current passageﬁté Bf?g\%)v@f%ﬂ#ﬁhgggptcQ'g?xe?ﬁé:roﬁqgﬁﬁgm'I'lh( cgﬁkgf_hﬁ%g aBYnihbe

treatnment(s), t m onposition iIs Tnproved, the

{aste i . CLizati ; . ) Lvsi
{1 oat ment TaR0 RS A PR AR P e R eSS hr o
perforned._in,t i_n the. foreglin cof.f ee drink%.

n,the_sa manner , .

"nci dent al Py1e CUER 0L PAPPagP e sPLREPE ey o At a Yed S TRE TR
conposition hut also conducted in_.each step_of,the invention. The mlk
Composi t1 88 T pRABfartgy L oneat 16A8 Lafte Bt Bl HE e Ten Pudk

assage. e and the sane treatnent. 14 30 Decenber 2005 ma e repeated at
Feastgtmﬁ 8:9as PEHHI Pedk: askdBs @ilde PO dtidye Bilk Eéﬂg?ﬁaﬁ 8n of the
different treatnents m be conducted plural tinmes. In the electrolysis
t r eat ment CONERREER ] @libhérfeae%laﬁeiion FektHaky SORERBPARE e S2REut r al

nmenbrane -to heavily deteriorate the menbrane itself. For this
a liquid obtained by dissolving powder (i.e., skim milk powder

or whole milk powder} in water or hot water, each concentrated
liquids or each dilute solutions of these liquids, and the like
are also included in the milk composition. Further, an
emulsifying agent, a stabilizer 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 r;aw milk feel
of the milk composition is improved, the taste is enriched, and
stabilization 1s also attained.

The electrolysis treatment and the current passage
treatment of themilk 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 ofle of

electrolysis and current passage. One and the same treatment

14



reason, it is usually efficient to performthe current passage treatnent.
The m |k conposition is treated in this manner to obtai

he. .m
material . A drinks is produced by an ordinary method c\*ﬂéﬁce@&%%b@%s
adding the mlk material to an. extracted liquid of coffee, black tea,

green tea. or Chinese tea or a liquid containing the extracted liquid, and
m xi ng them The resulting product is a mlk-containing drink having a
good mlk stability. That is, mlk is stabilized during the production to
provi de a product having an excellent quality with an inproved stability
over time in long-termstorage. Further, the drink can be produced in

whi ch -amaxthe xaredednabndedst Fwigr midsk Feginedhds2s odpedhibednd t he
taste and the flavor of mlk are inproved. A drinks can al so be produced
by subj gtéwviguslyi,xed ki gquidinsgbmaeai of nche id ffidvendorpesitneohstday he

el ectrolysis treatment and/or the current passage treatnent. The m |k
conposi theorromahigaddipiral ttimesay e ohe sldferekysi® theabhentyol ysis
treatment and/or the current passage treatnent (for exanple, the foregoing

m | k matgfdtadin de ad@eaield Hdhjectiet Hxeheinge hembiandlobeaempatr2D05 nmaki ng
good the stability of a mlk of final drink, it is preferable that the

drink | snifeiNeeto Meaddiacile iBirat e ERERRAbIEAR SUPEEEL edrdOthie
el ectrolysis treatnment and/or the current passage treatnent.

reason, it is usually efficient to perform the current passage
treatment.

The milk composj_tion is treated in this manner to obtain
themilk material. | A drinks is produced by an ordinary method

. ~which comprises adding the milk material to an extracted 1iqﬁid
of coffee, black tea, green tea or Chinese tea or a ligquid
~containing the extracted liguid, and mixing them. - The
resulting product is amilk-containing drink having a good milk
stability. That is, milk is stabilized during the production
to provide a product having an excellent guality 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 1iquid
containing the milk composition to the electrelysis treatment
and/or the current passage treatment. The milk composition
ad.d_ed at this time may be one subjected to the electrolysis
treatment and/o; the_ggxxent passage treatment (for exampler_ﬁ

the foregoing milk material) or one not subjected thereto. For
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in the invention, the mxed liquid is prepared by adding, besides the mlk
conposition, a side material(s) to a main material of a sired drinpk,
such as a coffee liquid, a tea liquid, juice or the Iik@?sﬁﬂﬁngﬁﬁﬁéging

t he product volume. As the side material -(s) , for exanple, one or nore
side materials wused to produce coffee drinks are used. The mxed liquid is
then subjected to the electrolysis treatnent and/or the current passage
treatnment, and desired. steps such as filling in containers and
pasteurization are conducted as required to produce, desired drinks. In
the invention, the mlk conposition is previously subjected to the

el ect r oaiina et the strbéhitPasfage Mifldy hahihdl @RENKf oiEgdfng nil k
material), or the mxed liquid containing the mlk conmposition (which may
be previpmefigrahis echat thet rind ets r pkgdhsedndyoraddinc ukhenmiplssage) i s
previously subjected to the electrolysis and/or the current passage.

Desi r ed aimipussi tciam alibd eloe egr ool tbede Bd act lyel y thrpatisiend amdfor &ber equi r ed.
The m | k-containing drinks to which the invention can be applied my be
all drinkertentpadsdde tréktmemposition is added. Exanpl es ther eof ‘
include a mlk-containing coffee, a 16 30 Decenber 2005 m | k-contai ning tea

drink, a mlK-riceAbaiiiiéige joh Sehel kedakguidnid preparadbhyadaiaga, an
acidic mlk drink and soup.
besides the 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.
Asthesidenmteriél(s),fofexample,oneormmresidenmterials
used to produce coffee drinks are used. -

The mixed liquid 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 ligquid containing the
milk composition (which may be previously subjected to the

electrolysis and/or the current passage) is previouslynnu.
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 compositionﬂis.

added. Examples thereof include a milk-containing coffee, a

16



Especially, coffee drinks or tea drinks are preferable. The invention may

al so be practiced in a deoxidated condition, and the detgrioratio

conponents is not caused by virtue of deoxidation. That:§%¢eWWﬂQ?rgﬂﬁg
oxidative deterioration is nore prevented by deoxi dation, conponents are

| ess changed, and the deterioration of quality can be suppressed. It is
quite effective for maintaining the mlk-containing drinks good in taste
and flavor over a long period of tine. The thus-obtained liquids are filled -

in containers_an | i.n ual .mgnner S . equi teurized
to provrﬁéigr?ﬁggaiﬁﬁpggeﬁﬁhgéé’e%n%g%igﬁﬁgﬁggq?ﬁgﬁﬁfg?ﬁP%gﬂFﬁgighe
deoxi dated.condition and the production.aof. the,drinks. fille i ont ai ners
TEreant
re

|_ed n

may be cofdudt &8 AT PABI s Hmnét” a8 Gt the™ My GOk e&°YPr nks.
Al t hough the dtigﬁs accgrding tokthe i pvention contain %he qLIk
conposi t i BAPSGEELLY enEBEHFC sPRLBYS a8YI bRRr AFFBKS aft® BretFHREt! on of milk
conponents, flotation of mlk fat, .and ..the |like are suppressed. or
prevented to st&Bf| IRESREERD. M3y 2185k RHPRERENEEET sTRI 80 98RELFPERE wi t hout
observing the deterioration of quality. Further, with respect to .
or ganol epePadpEdper t #od theyshed e riogpdd cn @ fqeanPeyeai e 1X08 FaHeefi t hout
being deteriorated. These effects have been 17 30 Decenber 2005 al so
observed Rierviteusr iofk sdeaybddebpn pr esBiradfed ifSor wWheBn@g! pexitddtéretime. In
vi ew of both the physical properties and

deterioration is more prevented by deoxidation, components are

lesschanged, andthedeteriorationof qualitycanbesuppressed.

itisquiteeffectiveformaintainingthemilk—containingdrinks

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
thedeoxidatedconditionandtheproductionofthedrinksfilled
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 1is also excellent without observing the
deterioration of quality. Further, with respect to

organoleptic properties, taste, flavor and quality are

excellent without being deteriorated. These effects have been
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drinks have been stored in a severe atnosphere over a | coeri o? tinme,
the inproved property, the stability, the taste, the flag\l}g? embsT £

quality of the mlk conposition are satisfactorily maintained or the
deterioration is prevented or suppressed. Wth respect to the o

m | k-contai ning drinks according to the invention, the non- limtative
enbodi ments are described below (Enbodinment 1) Amlk material obtai ned by
subjecting a mlk conposition to electrolysis treatnent and/or current

passage _t.reat nent . (.E i pent Wl k-cont ai ni I N rqd usin
the ml I?lr?a gﬁgae%vregcﬁgég ?ﬁee?r%%%ﬁ?r?ﬁ%v? Cbe%é? %l(%%%ergit’ed?,%o% %1 #ﬁl—?@ont ai gi ng
dri nk obtai.ne .subjecting a mxed.liquid,containing a mlk composition
 lo el ol o8 EiBEC otk RN ST i b4 Kb TR s REPRBRELEF RO ment 4)
A m | k-containing_drink obtained by _subj e;:nbi n% a m xed | igui d groduced by
usi ng t AdSidagaREERtEC PFQE’PF@&%% St FASBRENL OP§CEVEL: FBRVSFYSRr eat ment
and/ or current passage treatnment. (Enbodi ment 5) The m | k-containing drink

accor di Haro thendrapksSohadaerppeTitaredtin £ SENS & REPPERACER PHAY . t he 18

30 Decenber 2005 resulting mlk-containing drink is a mlk-containing
cof fee a long period of time, the improved property, the stability,

:
:

the taste, the flavor and the quality of the milk composition
are satisfactorily maintained or the deterioration is

prevented or suppressed.

With respect to the milk-containing drinks according to
the invention, 't-he, non~limitative embodiments are described
below.

(Embodiment 1) A milk material obtained by subjecting -
a milk composii;ion to electrolysis treatment and/or current
passage treatment.

(Embodiment 2) A milk-containing 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.

- .(E:ﬁbodjjnenf. 4) A. .milk-—coﬁtaiﬁih.g. drink obtained by
subjecting a mixed 1iquid 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

18



drink, a mlk-containing tea drink or a mlk-containing fruit juice drink.
(Enmbodi ment 6) The m | k-containing drink according to. ﬂrﬁo%iqg%néﬂé '
characterized in that the mlk-containing drink recite © 4FIERt 5 s
a drink having an excellent stability wth quality deterioration .
prevented. (Enbodi ment 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
liquid containing the m|lk conposition, characterized by conprising at
| east one of the follow ng: A when the mlk. co 05|tLon |s$@§$éected to
the el é@ﬁﬁéF}@Bsmﬁ-ﬂ-BaFﬁ’ﬁﬁtalé’ﬁd’/goldrtlﬁé‘ efir Rt %5%1{1%%% e (1)
directly producing the mlk-containing drink using the thus-treated mlk
conposi €irdmk, (2mpklepnirin beg hecedriinkupd X BALErAPR§ALRANENEEULE r eat ed
m |k conposition, and producing the mlk-containing drink using the same;
(3) pregaam@gdn:hekm xed liquid containing the thus treated mlk
conposition, further subjecting this to the electrolysis treatnent and/or
the current pagabodimeaat GontThe andkt-kentpriodngi dyinkeaavbkdingtedni ng
drink using the sane; and 19 30 Decenber 2005
embodiment 5, characterized in that the milk-containing drink
" recited in embodiment 5 is a drink having an excellent stability
with quality deterioration prevented.
(Embodiment 7) A process for produc'ing amilk-containing
drink by sub-jecting 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 current passage treatment,
(1) directly producing the milk-containing drink using
the thus-treated milk composition;
(2) preparing the mixed ligquid 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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B: when the mlk conmposition is not subjected to the electrolysis
treatnent and/or the current passage treatnent, (4) pregﬂ{%n H?engged
liquid containing the mlk conposition, subjecting this € er

el ectrolysis treatnment, and/or the current passage treatnent, and then
producing the mlk-containing drink using the sane. As stated above, 'the
present inventors have found for the first tine that the electrolysis
treatment and/or the current passage treatnent gives nany prom nent
effects such as the retention of the taste and the quality of foods and
prevention of scales of mlk conmponents. As a result of 'further studies, .
it has been f&in¥hedr thige itk COMBRS KHAD the DYy osrﬁl?fb‘?ﬁteéi f*iﬁ:ttﬁ‘edi ff er ent
fromthe foregoing, that these treatnents inprove the antioxidation

abi | i t y edectreddsls srepipgght and/ pR. th CULRRIY: PEA SRACWRT @RCRART /
electrolysis treatnent and the current_ passage treatnent inprove the

ant i oxi dat i on (4abipregawning oblis MeisiaseehldiitheFodtarkRidgn il Bidke uni que.
Since the resulting foods are useful for suppressing active oxygen and
free radiorglos iition ,veaultjestiae tHaisl to tiee f obestrobyslis ot réaahent |
Accordingly, the invention also provides such foods good for health. In

t he i nvemid/@t, thef cadreatepaatayet treamtmett pximthttiiem pabdctipgwhheh | s
known as a health conposition and/or the mxed Iliquid prepared using it is
subj ect ad 1ko doi LlrfiGld A»igiKs using the same.

As stated above, the present inventors have found for
the first time that the electrolysis treatment and/or the
current passage tfeatment'gives many prominent effects such -
as the retention of the taste and the quality of foods énd'.
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 foregoiné, 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 supp:essing 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 _heal_th composition and/ or the mixed .

ligquid prepared using it is subjected to the electrolysis
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20 30 Decenber 2005 treatnent and/or the current passage treatnent. The

conponent having an antioxidation ability includes tfua#b lomﬁpﬁéoéél t he
i nvention, drinks are also included in the food. In the e
foll ow ng are shown as the. conponent having an antioxidation ability,

t hough they are not limted: vitamns such as vitamn A vitamn C vitamn
E, carotenoid and |ycopene; flavonoids such as isoflavon and eriocitrin
(1 enon flavonoid); pol yphenols such as chlorogenic acid, catechin and

ant hocyani n; and any other conponents having a function of scavenging free
radicals or elimnating active oxygen. It is preferable to use a conponent
der i vedttestment reatdsical thetanirgnt passhgeitraaiment;: The FORPIaltteri al
conprising the conponent(s) having an antioxidation ability conprises at

| east oneveohgt ha &ntégeidgtionpaheédtisyhanchgdes &hei éelbewies- abtlity, and
includes, in addition to the food nmaterial such as coffee, tea, cacao,
fruit Jghéelﬁﬂ@nvggﬁ;aatenkula&e alspumnbuedeuramu¢meoﬁobﬁe f or egoi ng
conponent or a food additive conprising one or nore of the foregoing

conponents. Thg fiapd ifebakiian,i Nthel ifplilduioign beeustatbas aschthahile a
powder form a solid formor the like.is used by being dissolved in water.

'n the bBiﬁgBhbﬁ'& méfhhegntieﬂiéatioﬁraﬂﬁaﬁﬁ@}Jiihatmhrtgl sirdenamat eri al

, as r qU|re | east one selected from the food material itself,
an ext riﬁn@i@ed' qk} (lj.af?&ntshgufc?lo%s vitamin A, vitamin C, vitamin E,

carotenoid and lycopene; flavonoids such as isoflavon and
eriocitrin (lemon flavonoid); polyphenois such as chlorogenic
acid, catechin and enthocyanin; and any other components having
a function of scavenging free radicals ox 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 juice and vegetable Ijuice, a
purified product of the foregoing component or a food additive
comprising one or more of the foregoing components. The foo.d.,” N
material in a liquid form is used as such, while a powdex form,
a solid form or the like is used by being dissolved in water.

In the invention, the mixed 1iquid is prepared by adding
a side material(s), as required, to at least one selected from

the food mater:.al 1tself, an extracted llquld of the food

material (coffee, black tea, Chinese tea, greenteaor the lJ.ke)
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material (coffee, black tea, Chinese tea, -green tea or the like) 21 30
Decenber 2005 and an extract thereof, and adjusting the duct, v .
Exanpl es of the side material include a milk conpositioﬁﬂ{§@¥@@¥%gb@$§n1raw
mlk, skimmlk, mlk powder, skimmlk powder, concentrated mlk and

ot her various m |l k-derived conpositions; pH adjustors such as sodi um

bi carbonate; vitamn C, vitamn E; enulsifying agents such as sucrose
fatty acid ester, glycerin fatty acid ester, sorbitan fatty acid ester

and soybean phospholipid; oxidation inhibitors ; antioxidants; saccharides
such as glucose, fructose, naltose, sucrose, trehalogf raf fj nose and

‘starch; a8ggRt AT Shereat, apgk RIS RN ThE (RIU e BT 5
flavors;. enzynes; stabilizers; and the Iike. Products prepared by 'adding
f1 avor sExampaes, fugehe shidehaatentakr 1agéudar Adstlisve B‘E%+E%°%our |
seasonings and other additives to a fruit juice, a fruit paste and the
i ke aselsicted Frdndaw ik hekdmabll i Biild POrdRtuc 5 in@ilkapowddht ai ni ng
at least one of the foregoing conponents having an .antioxidation ability
are al seoneehidedeadn t ek xedand quiethghe twasipueparedlhr-dedivedui d
and/or the food material is then subjected to the electrolysis treatnent
and/ or idammposurients ;pas sEge sttcaat saah.asThed duinisiatankurs tegyvbeabnduct ed
in the sane manner as in the foregoing coffee drinks or the
m | k- copt, aiii@agidr ERkemulsifying agents such as sucrose fatty acid
ester, glycerin fatty acid ester, sorbitan fatty acid ester
andsoybeanphospholipid;oxidationinhibitors;antioxidants;
‘saccharides such és glucose, -fructose, maltose, sucrose,
trehalose, raffinose and  starch; sugar alcohols such as
erythritol and maltose; sweeteners; flavors; enzymes;
stabilizers; and the like.

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 liguid.

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 1is subjected to the

electrolysis treatment and/or the current passadge treatment
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The foregoing food material is subjected to the electrolysis treatnent
and/ or the current passage treatnent 22 30 Decenber 2005 t r Qi he
food material having an inproved anti oxi dati on abilityﬁxwﬁﬂg?ﬁﬁﬁgﬁ ai ned
material can be sealed and preserved, or a food may be produced using said
food material having the inproved antioxidation ability w thout carrying
out additionally the electrolysis treatnent or the current passage
treatnment. It is also possible that one of the followwng (1) to (3) is

ant 1 oxi daF PO b T (oL oRia (D) B PSS TaE PG esh Ear AP RGUAF P Bast one
Lo the o SETAEYel s TReat R SHaRSol HESEGF 1 oht GHCoRRe SOt Gl neREe hnd
(o)) o coErmb e, YRR ARy St on PR M Tl er iy 1
treatnment, and is mxed with other material (s) to prepare a mxed liquid
whi ch i s PRBRG uBjedmpgoredt drtkrddateryspRiteariehtut . Cand a9 ¢ current
passage treatnment (lIncidentally, a process in which a mxed |iquid prepared
usi ng onl gdditiogmlim eheableeiidysis anerRetatdorfhgbichrFsnt goassage
treatment.
It is also possible that one of the following (1) to (3)
is used,
(1) a foodmaterial containing at least one of components
Having an antioxidation ability as such,
(2) a foodmaterial containing at least one of components
having an antioxidation ability, which material is subjected
to the electrolysis treatment and/or the current passage
treatment, and
(3)afoodmaterialhavingnoantioxidationability,which
material is subjected to the electrolysis treatment and/or the
current passage treatment,
and is mixed with other material (s} to pfepare a mixed
liquid which is then subjectéd 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 abiliﬁy is

subjected to the electrolysis or current passage treatment is

not included in the method of the inventiocn carried ocut to the

_mixed liquid prepared by using one of the above-shown (1) to .~~~
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t

subjected to the eIectron5|s or current passage treatnment is not i ncl uded
in the nethod of the invention carried out tothe . m I| égg par ed
by using one of the above-.shown (1) to 23 30 Decenber éﬁ% | es
of application foods are as follows. Wth respect to application exanples,
in addition to coffee and fruit juice, application to overall drinks’

i ncluding tea drinks, 23a 30 Decenber 2005 soups, m |l k drinks, sports
drinks containing various effective conponents, health drinks and the |ike

is possibk urther, in the case of coffee, tea drinks and fruit juice
drinks, a ? guid obt ai ned by extraction or squeezing may be subjected to
t he eIectronS| tﬁe égen% and/or he cgg assa €c ﬁeatnenhi&ﬁnd t hen
concentrated or ? B TH Fﬁ@&lg cdﬁ bg % 8481 ve ile

keepi ng the [ ved antioxidation ablllt bej | ed in_containers
and seal eHSSRRBEIRWARR] 1 Waﬁeepﬁespe&%@%%l?#a%& SR earSeBnd 11 on,
and the deterioration of conponents s not caused. hy virtue of

deoxi dat i 6H1°?haﬁPP%1°%éﬂnnE° BYPﬁaHvérlHéFeFPSPA#BH r€andrékFevent ed
by deoxi dation, conponents are .less changed, and the deterioration of

quality can be ..suppressed. It is quite effective for maintaining the
heal t h
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foods good in taste and flavor over a long period of tine. The

t hus- obt ai ned foods good for health are filled in cont Iﬁ% fﬁb ¢@fled I n
a usual manner, and, as required, pasteurized to provi re ed in
seal ed containers. The practice in the deoxidated condition and the _
production .of the drinks filled in containers may be conducted in the sane
manner as in the foregoing coffee drinks or mlk-containing drinks. Wth
respect to the foods good for health according to the invention,
non-limtative enbodi nents are described bel ow.. 24 30 Decenber 2005

( Embodi nent 1%5©r r,0cess for % a food ri al npr oved
ant i oxi GEPPSEn ']$fiF§rn acﬁ %cﬁ%nt%%?+v?$7 1o u%:%%@‘?%ﬁg%d by
subjecting a food material . conta | east _one nt havi ng an
ant|OX|&QPPBHEDESVI9?§1FPdHF%%WS§%§*Eﬁ8aﬁbk%é¥ﬁPPF?} ?8 an %ﬁ%&??bly3|s
treatnment and/or a current passage treatnent. (Enbodi nent 2; Q process for
produci #§ &bposdse @ﬁa?&§?§ﬁvz§Gab9rﬁpgﬁaﬁpﬁgfFHétfEB&cﬁa@E p ?'a%cordlng
to enbodinent 1, and producing the food using the sane. (Enbodinent 3) A
process liguigr gbue.mgdaburoeertmw:n@naﬁr PABREFATMEY ORFIREPDFCERA i ty
(radical -scavenging activity), characterized by preparing a m xed liquid
usi ng aﬂdxﬁhemwbethrolgsmBaMﬁaﬂIMﬁnﬂeﬁ&d/@het@@m&ﬂﬁﬁﬁnmapﬁﬁga%ﬁ
ant i oxi dati on ]
treatment, and then concentrated or dried. The thus-obtained
foodscanbegmeservedwhilekeepingthejn@rovedantioxidation
ability, by being filled in containers and sealed.

The invention ﬁay also be practiced in a deoxidated
‘condition, and the deterioration of components is not caused ..
by wvirtue 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 f£illed 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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ability (radical-scavenging activity), and subjecting the resulting m xed

liquid to an electrolysis treatnent and/or a current p e tre nt .
(Embodi ment 4) A process for producing a food having anqﬁfﬁ%F@vgﬂgbgg-

antioxidation ability (radical-scavenging activity), characterized by
preparing a mxed liquid using a food material obtained by subjecting a
food naterial containing at | east one conponent having an anti oxidation
ability (radi callEsbadénghhgl) dcringaeps feraprefeeingl §siopd paaesdat and/ or
a current passage treatnent, and subjecting the resulting mxed liquid to
an (the) heiéoyrahyigsiprdaveshentapxaddtdpnaft )ty Umeaicagassagendtingat ment .
(Enbodi nent 5) The process recited in any one of 25 30 Decenber 2005
enbodi nenastivtiay4, cbhsmasteerzeedi byt hatibjecthegel ectfwmid/ simaterriedt nent, a
desired product is collected fromthe cathode side (reduction side).

( Enbodi nesbnbhiAihgoctrdierdtal orox dansbhent njaahng mphowed i oxdtladdiotat i on
ability (radical-scavenging activity), which is produced by the process
accordi ngabelany oneadfc&rsivaying labeibit{Enhedi sentel 8- tAoigisied for

i nproving an antioxidation ability (radical-scavenging activity) of,. a

food mat etkahtpentf aad/oghar agteehzegdakBatBat rebhesbnel ysis treatnent and/ or
current passage treatnent is conducted thereto.

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

(Embodiment 3) A process for producing a food having an
improvedantioxidationability (radical-scavengingactivity),
characterized by preparing a mixed liquid using a food material
containing at least one component having an antioxidation
ability (radical-scavenging activity), and -subj ecting 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 antioxidationability (radical-scavengingactivity),
characterized by preparing amixed liguid using a food material

~ obtained by .subj ecting a food material containing at least one
‘component having an antioxidation ability (radical-scavenging =~
activity) toanelectrolysis treatment and/or a current passage
treatment, and subjecting the resultingmixed liquid to an{the)
electrolysis treatment and/or af{the) current passage
treatment.

e Embodiment - 5)-The ~Process ~recited -in-.any--one- OF
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The invention is illustrated specifically bel ow by referring to Exanpl es.
(A) Coffee drinks -Exanple Al 10 kg of coffee beans ma tra te th 100
L of hot water to obtain a coffee extracted |iquid (so-% ?%%P 88&%
coffee; coffee solid content Brix 3.0). Subsequently, this coffee
extracted |iquid was passed through an electrolytic device of ARV Conpany
at arate of 4 liters per mnute, while a DC current of 5 A was passed

t her et hrough, wherein the anode and the cathode were partitioned with an

I on exchange nenbrane, and the coffee extracted quuid was passed through

both the el ectrode sides, and the |iquid of the ca ho
coIIect@@b0§%3?9ﬁ5b16§rBod%?%rﬁﬁgeﬁaﬁga'%ﬂé#@?b gt éiﬁﬁ%ﬁé%ﬁﬁ%ﬁ)[bcenber
2005 ratio of 0.3 g/L of the liquid and m xed theremnth Tha sulting
m xed | LgertmeRs . fa desdred REOMICHAS RIS EgonThecrEbgre sEe - 4 or
nore) to obtain a coffee drink. Exanple A2 10 kg of coffee beans was
ext ract édediichie0Oskidef -hot water. To the thus-obtained coffee extracted
liquid (coffee solid content Brix 3.0), was added sodi um bi carbonate at an
.anount rati o(BhboQiBent|6 oh fdvel mamrd,am fondyhawsieg AEProTRd
resultrng m xed |iquid was passed through an electrolytic device of ARV
Conpanyaatisxftiawioatah ity |(rbdisafjesarvemiging 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—slcavenging 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.
(B) Coffee drinks
Example Al
10 kg of coffee beans was extracted with 100 L of hot
water to obtain 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 liguid was passed through both the

electrode SJ.des, and the llquld of the cathode side was |

collected.  Sodium bicarbonate was added thereto at an amount
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while a DC current of 5 A was passed therethrough, wherein the. anode and
the cathode were partitioned with an i on exchange nenbr m xed
i quid was passed through both the electrode sides. ?(Pﬁa%em(r})deréaﬁ

cat hode side was then <collected, filled in cans, and pasteurrzed in a
retort (FO = 4 or nore) to obtain a coffee drink. Exanple A3 10 kg of

cof fee 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 anpunt ratio of 0 3, g/L of the liquid, and they were

m xed. [The; resdl yi ng etﬂfl i:ﬂla“ %.dheérﬂi 'Iﬂlﬁe&a'ﬂﬁeréﬁtﬁ DCrgurrent  of
roug y

5 A was passed thereét for nds inserting electrodes without
a dlaphr t S ed in
cans, ]? pasﬁlﬁgr zé%% T4 rggtvérgg g; g%d gng's gﬂéﬁg |Jn Eadlcoffee
drrnk Exa El e trodes i nst,al.ed in p nd the m xed
liquid df ? EA&"ee x CFalt&F et i tzi—‘Hdl saofotﬁeg (g’rjbrgﬁate obtained. in
t he foregor ng Exarrpl e was passed through the pipe to conduct the current

passage (vvrth no di aphragn) of the mxed Iliquid under t he
follow ng conditions. Incidentally, the current passage tinme

control | ed by ¥hdihiafg atet9¢ (ﬁ?ﬁ“&ﬁ 2§ iR ¢d with 100 L ot hot

water. To the thus-obtained coffee extracted liquid. (coffee
solid content Brix 3.0), was added sodiu.m bicarbonate at an
amount ratio of- 0.3 g/L of the liquid, and they were mixed.
The resulting mixed 1.iquid'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 liguid 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 eoffee beans was extracted with 100 L of hot
water. T.o the thus—obtained coffee extracted liquid (coffee
‘s"oij..dmcontent Brix 3.0j, was ar.:lciedms.odi.um biearb.onete af 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,

mthe mlxed 11qu:Ld was filled in cans, and pasteur:r.zed in a retort
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current: 10 A current passage.time: Current passage treatnent was
conducted for 1 second. (Conparative Exanple A) Sodi um rbo

added, at an anount ratio of 0.3. 'g/L of the follow ngbd@o‘??‘@é“ gpﬁt ed
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 m xed. The resulting mxed liquid was filled in containers, and’
pasteurized in a retort (FO = 4 or nore) to obtain a coffee drink. (Test
resul.ts: Evaluation 1) The drinks obtained in Exanple Al and Conparative
Exanmple A re drunk by 15 coffee expert panelists including 5 coffee
expert tt(% é’&ﬁ%?ﬁ *was found that the coffee drink obtained
i n Exanpl e AI was strong-in fIavor and coffee 28 30 Decenber 2005 feel and
good i nEx&Ble s conpared with the coffee drink obtained in Conparative
Exampl e A and the forner has, |ike regular coffee, an excellent taste

cof fee (Tabl eEAﬁFtrmeWGV@rlﬂsrﬂ'?ér ipm P‘Fﬁﬁlrea%l fFhemixadligtdfpar at i ve

Exanpl e A Fl avor4. 33.7
of the coffee extracted liquid and sodium bicarbonate obtained.

in the forego:Lng Example was passed through the pipe to conduct
the current passage treatment (with no diaphragm) of the mixed
liguid under the following conditions. Incidentalliy, the
current passage time was controlled by changing the flow rate
in the pipe.

current: 10 A

current passage.time: Current passage treatment was
conducted for 1 second.
(Comparative Example A)

Sodium bicarbonate was added, at an amount ratio of 0.3
g/L of the followiﬁg.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 pssteurized 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 obtalned in Example Al was strong in flavor and coffee
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|

Bitter taste3.63.1 Acidic tastel.91.1 Aftertaste2.21.4 Coffee feel 2.41.8
Tot al evaluation3 22.9 6 (good) H (bad) O In the table, fRavenffpLBss "Very
good" = "good" 5, sllghtly good" = 4, "comon" = 3, "slightly bad =
2,-"-bad" =1, and "very bad" 0, were enployed in the evaluation

st andar d. (Test resul ts: Evaluation.2) Wth respect to the drinks obtained
in Exanples Al, A2 and A3 and Conparative Exanple A, those just after the
production and those preserved under acceleration conditions wth tine (at
60C for 3 weeks) were subjected to instrunental analysis respectively to
anal yze faelamRidigaeid ¢l QuedeniyC aacidbmpaardédtwai tiamhentcaffear ghnink aci ds and
the change thereof. As a result, it was found that the reduction rate of

chl or og@bt& idEd M idbrdditine SHRMESSed dn@bitee AArmer andh | hBikd he anmount
29 30 Decenber 2005 of organic acids which causes quality deterioration was

decr easgt ANG 1 NG # K faSE éﬂcéifeﬁﬁvwst\@ tdhd | MERS iPhPEREsSed (Table
A3). Cons€equently, it was possible to obtain the high-quality stable

cof fee i "Y'f_[ta}inleeisl )qual ity deterioration.

(Table Al)
Example Al Comparative Example A

Flavor 4.3 3.7
Bitter taste 3.6 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 Comparatlve Example A, those just after the
”productlon and thoée.preserved under acceleratlon condltlons.
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

aCld 'Wif_h tme Was. éﬁ?pres'sed' ..(.Table A.z . . .and...t.hat .the. .amount....... e e e
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(Tabl e A2) Amount of chlorogenic acid (%9 Exanple Al Exanple A2 Exanple A3
Comparative Exanple A Just after production 100 100 108y HR&RYr 2085 Wweeks
97 94 96 89 (Table A3) Total armount of organic acids (ppm Exanple

Al Exanpl e A2Exanpl e A3Conparati ve Exanple A Just after574.4626. 2544. 0702. 9
producti on 660. 7635. 2606. 9861. 9 60C, 3 weeks (B) M-l k-containing drinks
...Exanple B1 A m | k-containing coffee was produced according to the

foll owi ng recipe, and effects of preventing deterioration of stability,
flavor and quality thereof by a current passage treatnent and an '
el ect r ob¥si srgdeit mant dperdhidst edusks tdealio) | deiegibrangiloss #@sto B4 and
Conpar ati ve Exanples Bl and 30 30 Decenber 2005 B2 as well, the respective

m | K- copeirdiaB@dCoidee el MefcM@{®e in its amount with time was
suppressed (Table A3). Consequently, it was possible to
obtain the high-quality stable coffee driﬁks with less quality
deterioration.

(Table A2)

Amount of chlorogenic acid (%)

Comparative
Example Al Example A2 Example A3 Example A
Just aiter 100 100 100 100
production
60°C, 3 weeks 97 94 96 89
(Table A3)
Total amount of organic acids (ppm)
.. .., Comparative
Example Al_ Example A2 Example A3 Example A
Just after 574.4 626.2 544.0 702.9
production
60°C, 3 weeks 660.7 635.2 606.9 861.9

(B) Milk-containing drinks
..BExample Bl
A milk-containing coffee was produéed according to the
-following recipe, and effects of preventing deterioration of
 stability, flavor and quality thereof by a current passége

- treatment and an electrolysis treatment were tested. In the

' following Examples B2 to B4 and Comparative Examples Bl and .
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produced according to the sane recipe. (Recipe used in producing

m | k- containing coffee drinks) Production of 500 L Coffeg, Pgagﬁégggogg
Sodi um bi car bonat e0. 25 kg Sugar26.5 kg M 1 k165.0 kg Enul sifylrng agen
(sucrose fatty acid ester)0.6 kg 10 kg of coffee beans was extracted with
100 L of hot water to obtain a coffee extracted liquid (so-called regular
coffee). Then, sodi um bicarbonate and sugar were added to this coffee
extracted liquid. This mxture was further m xed with m |k (containing an
enul sifying agent) subjected to a current passage treatnent (at 10 A for.

0.02 segonak, wépl | aRdrR¥p e%‘ii,ll'&#%tinﬂgklESnf:hﬂﬁhn}é%é‘ﬂ%@fdﬂlmkspﬁéﬁéCt to 500
L. Subsequently, the resulting product was filled in cans, and

paSteurléﬁ§h4§Eﬁ;§- Jé%fOEO Al U orel-49. 0btain a mlk-Containing

cof fee 10 kg of cof fee beans mas extracted with 100 L of

Then, oo trats G onﬁaéban SR S SR L S A

quU|d. This m xture was further mxed with 3%d %tggggg%e%O%OQS m | k
(contai ning an enul sifying agent) subjected an

Coffee beans 10.0 kg
Sodium bicarbonate 0.25 kg
Sugar 26.5 kg
Milk 165.0 kg
Emulsifying agent (sucrose fatty acid ester) 0.6 kg

10 kg of coffee beans was extracted with 100 L of hot
water to obtain a coffge extracted liquid (so-called regular
coffee). Then,sodiumhdcarbonateandsugarﬁereaddaitothis
coffee extracted liquid. This mixture was further mixed with
milk (containing an emu]..s‘i'f‘}rifi‘g_égent) subjected té a .curre,nt
passage treatment (at 10 A fof 0.02 second); followed by
adjusting the £inal volume of the product to 500 L.
Subsequently, the resulting product was filled in cans, and
pasteurized in a retort (F, = 40 or more) tc 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,sodiumbicarbonateandsugarwereaddaitothis

~ coffee extracted liquid. This mixture was further mixed with -
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el ectrolysis treatnment, followed by adjusting the final volume of the
product to 500 L. Subsequently, the resulting product J InR=Ccans,
and pasteurized in a retort (FO = 40 or nore) to obtaiﬁgzDég%b%%gﬁpgining
coffee drink. Incidentally, the electrolysis treatnment was conducted by
using -an electrolytic device of ARV Conpany (using an ion exchange
menbrane), passing the liquid (mlk)at a flowrate of 4 |liters per mnute
whil e passing a DC current of 5 AL Exanple B3 10 kg of coffee beans was
extract edmiikh 186nhtaDhih@t anvabenisorpbhgl fmof f egpextragt ad | iagui d

(so-called regular coffee). Then, sodium bicarbonate and sugar were added
to this %QEE@%O§§%&_§CEL%EI{1&W,dfoIh]b\§?a1}39 HESuNRSnEWHAE n ] Xpd uiet h M 1 K

(containing an enul sifying agent), followed by adjusting the final volune

of L he P 84uthe (0 300 oS S0LCRLL ol 162SUhET 0 PTONE bR SfUDI ect ed

to an electro Is treatnment, filled i'n can pasteuri a retort
el octr ol yAPS Tr APl B Aehe nE ks  FOEFHENat rriteth B ™ Bestor e w2
L eatmont "OERS. CBVBPRRL ™I Rql B ROThEr Bat POTJEP IR K vas col | et od, and
Si'de mmy be col TBEL RGN BN Hecthag FEqGIReaLS) hEORFECES RS BROEHESF 2005

by using an electrolytic device of ARV Company {(using an ion
exchange membrane), passing the liquid (milk)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,sodiumbicarbonateandsugarwereadd@dtothis
coffee extracted liquid. This mixture was further mixed with
milk (containing an emulsifying agent), followedkﬁradjusting
the final volume of the product to 500 L. Subseguently, the
resulting product was subjected to an electrolysis treatment,
filled in cans, and pasteurized in a retort (Eﬁ = 40 or more)
to obtain a milk-containing 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 liquid 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
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case, a product better in stability, taste and nouth feel is obtained,

t hough yield and a. production efficiency are decreased 10 kg
of coffee beans was extracted with 100 L of hot water t%Pg%ggﬁﬁggﬁggffee
extracted liquid (so-called regular coffee), Then, sodium bicarbonate and
sugar were added to this coffee extracted liquid. This m xture was further
mxed with mlk (containing an enul sifying agent) subjected to an

el ectrolysis treatnment, followed by adjusting the final volunme of the

product 1@a3@0) b.poeyEgeaUSHEtyr D@ @3ulildy)g tBERAUShd MEStISURiectigd to UHT
pasteuri zation (FB = 60 or nore) , and fill'ed in PET bottles to obtain a

i | k- cont Qjghia6ieeof f efodlsh ks T dRAT Al | YorolierebaCcteplys sty eafent was

conducted by using an efectrolytic devicé having an electrolytic cell
with no neydrane ranufactured by ARV Conpany), passing the [liquid (mlk)
at a flowrate of 4 liters per mnute while passing a DC current of 10 A

(Cowparat@ggmgégn%he Bl ) Sodi um bi carbonate and sugar were added to an

extracted ained by extracting 10 kg of coffee beans with 100 L
of 1ot eter, 2ug \oel it e yriber JLSL MU Pl an
to 500 L Then  the,rxed, Ligud Jves LLled: b SO N8/ fuq 30,3y ouri zed

coffee). Then, sodiumbicarbonate and sugar were added to this

coffee extracted liquid. This mixture was further mixed with

milk (containing an emulsifying agent) subjected. to an

electrolysis treatment, followed by adjusting the final volume

of the product to 500 L. Subsequently, the resulting product

was subjected to UHT pasteurization (Fy=60 ormore}, and filled

in PET bottles.to obtain a milk-containing coffee drink.

Incidentally, the electrolysis treatment was conducted

by using an electrolytic device having an electrélytic cell

with no membrane (manufactured by ARV Company), passing the

liquid (milk) at a flow rate of 4 1iters per minute while passing

a DC current of 10 A.

(Comparative Example B1l)

Sodium bicarbonate and sugar were added to an extracted

liquid obtained by extracting 10 kg of coffee beans with 100

L of hot water, and the mixture was further mixed with.milk

containing ah 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 (Fo = _
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30 Decenber 2005 40 or nore) to obtain a m | k-containing coffee dri nk.
(Conpar ative Exanpl e B2) Sodi um bi carbonate and sugar (ﬁ ?EO€
extracted |iquid obtained by extracting 10 kg of coffee beans w 00 L
of hot water, and the m xture was further mxed with mlk "containing an
emul sifying agent, foll owed by adjusting the final volune of the product
to 500 L. Then, the mxed |iquid. was subjected to UHT pasteurization (FO
= 60 or nore) and filled in containers to obtain a mlk-containing coffee
drink. (Test results: Evaluation 1) The drinks obtained i n Exanpl e Bl and

Comar aljoV BeP4BTR o oBhENR d HOkDXCRTaatBecBEREL! dhangli st 1 ncl uding

5 coffee  exper esters nsequent | It hat the drink in
Exanple 1 was ron and intrinsic taste of mlk and good in

sweet ned °Eﬁar8 ﬂV@egfggpi iégérrpared with the drink obtained in

Co t Ex Bl d had t || - bal t d fl Tabl
1) (Tabl & BFPABRIAAEICHIER AN FHOREHETS BCHFR DR ARl (1O ¢

Sweet ness3.63.3 Coffee feel 3.12. 5. Rich taste3.93.5 AﬁtertasteS 53 1 Tot al
eva|uatﬂ@ﬂglggobtalned by extracting 10 kg of coffee beans with 1

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 subjected to UHT pasteurization (¥, = 60 or more) and filled
in containers to ebtain a milk-containing coffee drink.

(Test resulits: Evaluatton 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 sweetness and coffee feel as cotnpared with the drink
obtained in Comparative Example Bl, and had the well-balanced

taste and flavor (Table Bl}).

(Table B1)
Example B1 ComparatlveExampleBl
AT T T T e
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 o 2.7

6 (good) <> (bad} 0
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6 (good) -> (bad) O 34 30 Decenber 2005 In the table, seven scores, "very
good" = 6, "good" 5, "slightly good" = 4, "common" = 3,34 Bké da* =
2, "bad®" =1, and "very bad" = 0, were enployed in the g%%%ﬁgﬁ%%%OBg
standard. (Test results: Evaluation 2) Wth respect to the drinks obtained
in Exanples Bl, B2 - and B3 and Conparative Exanple Bl, the cans of those
just after the production and the cans of those preserved under
acceleration conditions with time (at 60C for 2 weeks) were opened, and an

anount of preci phtghe ¥aBS1EPasHHEN HoLeneraldng gddeCi-pid,atedayr =

centrifugation (3,000 rpm 10 mnutes).. As a result, it was found that in

Exanpl es BI, v-%m;ﬁ%fot&% LT 8CbRinbak e I3e,8639§§ﬁ£§§%d-n=tﬂe nphgeuct i on

than in Conparative anpl e Bl, an excel I'ént effect’was brought forth in

suppressing 10§ "ng@g’;k?éélr'og OOf%@Eeeéﬂaﬁiangé& 5 UEﬂé‘SVQiﬁlég%xﬁtsit%d%%.t he

m | k-contaifing co i nk$ ‘havin tabl e emnul si state were

provi ded (Table B2 | Exanpl e B2Exanpl e B3Conparati ve
Exanpl e Bl Just (‘g%%iérggggb%?ﬁfis vEX3HPL6n®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 under
acceleration conditions with time (at 60°C for 2 weeks) were
opened,andanampuntofprecipitatewasnmasuredbygenerating
precipitate by centrifugation (3,000 rpm, 10 minutes). As
a result, it was found that in Examples B1l, B2 and B3, the
precipitate less generatedinthe productionthan inComparative
Example Bl, anexcellent effect was brought forth in suppressing
the generation of precipitate dﬁring preservation and the
milk~containingcoffeedrinkshavingeastableemuléifiedstate

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
60°C, 2 weeks 1.8% 1.0% 0.7% 4.3%

(Test results: Evaluation 3)

The bottles of the drinks obtained in Example B4 and
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0.20 0.8% production 1.801. 0%). 704. 3% 60C, 2 weeks (Test results:

Eval uation 3) The bottles of the drinks obtained in Exa 30
Decenber 2005 Conparative Exanple B2 were opened, and ar@aﬁ%ﬁ%@%ogg

preci pitate was neasured by generating precipitate by centrifugation
(3,000 rpm 10 minutes) As a result, it was found that in Exanple B4, an
excellent effect was exhibited in suppressing the formation of precipitate
as conpared with Conparative Exanple B2 and the m | k-contai ning coffee
drink hagbRgazattiakl eE_QHMFi'e“@ﬁ sl WRenRQVi d8d. M GLhewsanmeostine,.
scorching of the plate in the UHT pasteurization was tested. The anount of

scorched pealkepivagSMhkernd s Exagrls, %e&%t@.nﬁ?’greezg@t%t%?’) pkxanpl e
B4 Conparative Exanple B2 Amount of precipitate 0.20 6.50 Exanple B5 M Ik
tea was prafdyeed 3¢ Ne, bBot ASmf ol d QWG JBCI PRs 4 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, scorchingof theplate inthe UHT pasteurizationwas tested.

The amount of scorched scales was smaller in Example B4 (Table

B3).
(Table B3)
Example B4 Comparative Example B2
prount of
Example B5

Milk tea was produced according to the following recipe,
and the effect of preventing the deterioration of stability,
taste and 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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and the effect of preventing the deterioration of stability, taste and
quality by a current passage treatnent was tested. C? Eé% anple
B3 below, a m|k-containing tea was - produced accordlng ot sane reC|pe
30. Decenber 2005 (Recipe used for production of milk tea) kg/ 1,000 L Bl ack
tea | eaves8. 0 Sodi um bi carbonate0. 2 Sugar64.0 M| k260.0 Enul sifying
agentl1l.5 (sucrose fatty acid ester) A pH adjustor and sugar were added to
tea extracted liquid obtained by extracting 8 kg of black tea | eaves with
120 L of hot water, and t he nixture was further mxed with mlk
cont ai ni ng an emmy3ld Mgk A4AN AL UYL ik 2Ly rent  passage
treatnent (at 10 A“for O. 02 second), followed by adjustlng the final
vol une of the product. The resulting produEg {led in containers, and
pasteurized in a retort (FO = 40 or nore) t obtaln mlk tea (a
nilk-containin ) ¢ rative Exanpl e B3) pH adj ust or and sugar
were added to %éegxtrac?ggggqu|d obt ai ned bységtractlng 8 kg of bl ack
tea |l eaves W t Bod20mlp9tarkenatat er, and the m gtgre was further. m xed
with mlk containing an enul sifying agent foll owed by adjusting the
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 current
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
(¥, = 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
1totr tva:ttar; anct the. mixture Waé. further mi.xe(.i wit:h .milk.
containing an emulsifying agent, followed by adjusting the
final volume of the product. The resulting product was filled
in containers, and pasteurizred in a retort (FAD“='4O or more)

to obtain milk tea (a milk-containing tea).
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final volune of the productf The resulting pfoduct;mas fille

d in

containers, and pasteurized in aretort (FO = 40 or nDreéODF@gﬂQ%%b 5m'Ik

tea (a mlk-containing tea). 37 30 Decenber 2005 (Test resu
4) The drinks obtained in Exanple B5 and Conparative Exanple
by 15 tea expert panelists. Consequently, it was found that
Exanpl e B5 was. strong in flavor. and rich in taste of mlk
quality as conpared with the drink obtained in Conparative
taste and flavor. (Table B4) Exanple B3 and had the Exanple
Exanpl e B3 FI?vor . 93. 2 LkE%%ﬁl4t13'2 weet ness3. 52. 8 Tea
taste3. 93. 0 AMTEPEaSEENISH 5 TSI AR a0 Gdti ons. 23. 2 6 (good)

(Eval uation standard is as shown previ ously. Q) Foods .havi
anti oxi dat i onTBBi4¥iRks E%’&r?ﬁ“@déf{) ixampl e BS dnd C)c’mpara'stl

val uati on
B3 were drunk
the drink in
and good in
wel | - bal anced
B5Conpar ati ve
feel 3.93.6 Rich
- (bad) O

veEégkﬁyglnproved

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 B 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 C1

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 |

- aDC current of 5 A was passed, wherein the anode and the cathode
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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: coff t ent
Brix 3.0). Subsequently, the coffee extracted liquid mﬂ%fgggiégﬁgﬁggugh 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 cat hode 38 30
Decenber 2005 were partitioned with an ion exchange nenbrane, and the
coffee liquid was passed through both the el ectrode sides. Then, the
l'iquid of  the cathode side was collected, and 43 g of sodium bicarbonate

was added t hereto, .foll owe adj ustin the final vol of e product
Lo 143 BermEaFbabiPRRG YIghrd Fel SHdH ZAe. AR Ehe CREeRen

pasteurized in a retort (FO W4 or nmore) to obtaln a coffee drink. For
conpar i Jdriui Hap@dHTed Ghropgh Joh &M%&le%ﬁﬁgﬁeﬁlr% Ex&RpPe 1 was
perfornmed at the sanme tinme. (Conparative Exanple C) 43 g of sodium
bi car boddatifh e Tadded ceshadeocs ide W@ rerltlected q@ng ¢3ogcaf| 2ediamul ar
cof fee: coffee solid content Brix 3.0) obtained by extracting 10 kg of
cof f ee Bdmagrhenate gasladddd hberevat efoliovediwdadjusiding thegfihel f i nal
volume of the product to 143 L. Then,  the resulting liquid was filled in
cans, seallathe afidipaptednctad 143 & .r eThetrgsfd =g diquibd @pstHilbddai n a
coffee drink. (Test results: Evaluation 1)
in cans, sealed, and then pasteurized in a retort (F, = 4 or
more) to obtain a coffee drink.
For comparison with Example €1, the following
Comparative Example Cl was performed at the same time.
(Comparative Example Cl)
43 g of 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 het 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 C1 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 pl of a sample was taken, and

ad]usted to 800 Ml by addltlon of dlstllled water Further,

3.2 ml of 0.1 M Tris buffer (pH 7. 4) was added thereto, and
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Wth respect to the drinks obtained in Exanple C and Conparative Exanple
C, an antioxidation ability (radical- scavenging activi db &Qﬁeﬁ%@?ﬁred by
a method using DPPH to test an antioxidation ability. asuring nmethod: 15
1,1 of a sanple was taken, and adjusted to 800 gl by addition of distilled
water. Further, 3.2 mM of 0.1 MTris buffer (pH 7.4) was added thereto,
and 39 30 Decenber 2005 4 m of 500 pM DPPH

(1, 1-di phenyl --2-picryl hydrazyl) was, further, added thereto. 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
measur ed fRbPEhS Ut M oPPRA adsok 1 HRlIepEkie '(chW%atW]ah ¥dSor bance
det ect or (at 517 a_nobi |l e phase _of water: nethanol 3:7, an Cctyl

col um they foﬁdgﬁdet&erefom | BhR. MRERFR A §164°"‘4?€a§9r Fhghdnén

ant i oxi datlon ability are -shown on condition that the result of

Conpar atd VBRI dAGe T 24 SlLEtanoRidaikiegyed (tragiRL& ) Exanpl e Cl

Conpar ative Exanple Cl Antioxidation ability of coffee 137% drink 100%
With respect to the HPLC condltlons, 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:methancl = 3:7, an Octyl column and a flow rate of
1 ml/min.

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

rated as 100% (Table C1).

{(Table C1)
Example C1 Comparative ExampleCl
Antioxidation e
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 C1 than in Comparative Example Cl. The results
revealed that the antioxidation ability of the drink was
inCreasedbytheelectrolysistreatmentandthereforethedrink
treated is healthier for consumers.

{Test results: Evaluation 2)

ThedrlnksobtalnedlnfmampleCIandComparatlveExample

Cl were compared with respect to the content of chlorogenic
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From Tabl e 1C, it was found that the radical -scavenging activity, nanely,
the antioxidation ability to DPPH was higher in Exanplesfhet roBos
Conparative Exanple C. The results revealed that the antioxi.dation
ability of the drink was increased by the electrolysis treatnent and
therefore the drink treated is healthier for consuners. (Test results:
Eval uation 2) The drinks obtained in Exanple Cl and Conparative Exanple C
were conpared with respect to the content of chlorogenic 40 30 Decenber
2005 acid which is a main antioxidation conponent of coffee and the

content of. guinic acid which is one of it 0Sict L . The
neasureﬁ%ﬁfgwg%cﬁdﬁg5%?8&“5%“ﬁﬁf%}§%§%%ﬁC%glS%%%Rigkfhgﬂﬁﬁﬁagggﬁﬁltions,
t he cont.ent_ of ch)l orogeni c aci was_neasured fromthe area of, an :
absor ot 1G58k 0 LHOSALY. HICbCHLTCR abe 290 o 6 naBrPEeRRAsER 0
~acetic acid; nethanol = 85:15, an CDS col um, and %IOM/rate of.1 m /mn.
The contRIHRIUGHS qui hRE RGP U GRESHRE qultﬂﬂcttr?éi hBY gitELGT a WetRcti on
peak wi‘th a conductivity detector, a nobile phase of. 5 nmM perchloric
acid, a ERSRARH o ddiHBLEAqush ehkaiban §B e 1P s P rAdHO L SRS~ BEhzene
copolyner) colum and a flowrate of 0.8 M /mn (Table C2). (Table C2)
Chl or ogerdsc mesishreguifiran dﬂl@i axemyt (Pprgbsorption 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 mi1/min. The content

of quinic acid was measured from the height of a detection peak

with a conductivity detector, amobile phase of 5 mM perchloric

acid, a strongly acidic cation exchange resin (styrene-

divinylbenzene copolymer) column and a flow rate of 0.8 m1/min

(Table C2).
(Table C2)
Chlorogenic acid Quinic acid
(ppm) | (ppm)
Example Comparative Example Comparative
Cl1 Example Cl1 C1 Example Cl
content in 655.2 673.4 946.0 944.0

coffee drink

~ As is apparent from ‘I'able cz, 11: was .ghown. that J_n Exa.mplle.
C1l, the content of the main antioxidation component of coffee
was slightly lower than that in Comparative Example Cl.
From the results of Evaluation 1 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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Exanpl e Conparative Exanple Conparative C Exanple C1 O Exanple d :
Content in 655.2 673.4 946.0 944.0 coffee drink As is @ﬁpﬁéﬁﬂﬁbéﬂéé Tabl e
C2, it was shown that in Exanple C, the content of the marn antioxidation
conponent of coffee was slightly |ower than that in Conparative Exanple

C _ Fromthe results of Evaluation 1 and Evaluation 2, it 1is said that

al t hough the anobunt of the main antioxidation conponent was not increased,
the antioxidation ability can be increased by conducting the electrolysis
treatnment. 30 Decenber 2005 Exanple C2 14 kg of red grapefruit (grown in

Fl ori da)g sdyeezed with an in-line squeezing nachi ne (manufactured by
FMC Conpany), and subjected to enzyne deactivation by heating at 93C for,

S seconds, and i B8BTS USR] oL b ohTes Bl kBeat by

squeezed quuﬁé s sSu 0 an ectrolysis tnen

el ectrol ytic_device having an ion exchange rape. at . The Liquid on
The' cat A" 2 gi-iane B deflhg M8cRiRE I San RERI 205 p0 watc Ponfafiy).
pasteurization at 93C for 5 seconds- The resulting |iquid was hot-packed
in cans aml sprisrted grafEagia JaRCEVARRIAH HF3E10D athd eFetPFol ysi s,
the anode and the cathode were partitioned with an i on exchange nenbrane,

and the SRRAAR] INGEERIEREN 2 dGdd thBUREHOt ISR et Lodd 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 juice.

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 C2, 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. Sqﬁeézing méchiﬁé l(Iﬁa.nﬁfactur.e.c‘l by. FMC Compény) ' |
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 1liquid 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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sides. For conparison with Exanple C2, the follow ng Conparative Exanple
C2 was performed at the same tine. (Conparative Exanpl e3dB) 14 k9of red
grapefruit (grown in Florida) was squeezed w th an in-line squeezing
machi ne (manufactured by FMC Conpany), and subjected to enzyne
deactivation by heating at 93C for 5 seconds and treatnment with a pul per
finisher. 8 L of the resulting squeezed |iquid was subjected to a flash
pasteurization at 93C for 5 seconds, hot--packed in cans to obtain a
grapefruit juice. 42 30 Decenber 2005 Exanple C3 14 kg of red grapefruit

(grown iﬁdﬁ{%l‘éd@) was squeezed wth an in-line squeezing machine

(manuf acture y FMC Conpany), and subjected to enzyne deactivation by
heati ng at 933G ,f ' tr t ;i I inj . 8L of
tho  resul ting shdesbayy BRaPaRe s HE v Lt aoeade RS ShReEPEL. O o
t r eat menf. W .an el ec j C | havi | rane at 7
o e ke B Rt R e B Pt AL R OB REEN o ed 0
Brix 33 by a vacuum _ concentration. The resulting concentrated fruit juice
was re@iteFERETFad 1 PRZVTC €8T IHARATh PIoycadding GF oF wat®F, then

subl ect o0 o, T poh posteuricali Qn gt SICIOL SRS, o9l oggd in cans

resulting squeezed liguid (Brix 11) was subjected to an
electrolysis treatment with an electrolytic device having an
ion exchange membrane at 7 A.- The liguid 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 sgueezed liquid was passed through both the electrode
sides.
For comparison with Example €3, the following
Comparati\}e Example C3 was performed at the same time.
”(éompéfétive Exémple C3) | : - |
14 kg of red grapefruit (grown in Florida) was squeezed
with an in-line squeezingmachine {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

resultlng squeezed llquld (Brlx .11.) Was_concentratedtoBrlx
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Incidentally, in the electrolysis, the anode and-the cathode were
partitioned with the ion exchange nenbrane, and the sq I HYheE Was
passed t hrough both the el ectrode sides. For conpari sométg%rﬁ&egg% e C3,
the follow ng Conparative Exanple C3 was perforned at the sane tine.
(Conparative Exanple C3) 14 kg of red grapefruit (grown in Florida) was
squeezed wth an in-1ine squeezing machi ne (manufactured by FMC Conpany),
and subjected.to enzyne deactivation by heating at 93C for 5 seconds and
treatnment with a pul per finisher. 8 L of the resulting squeezed |iquid

(Brix 1) "ap ggﬂgsa&a%%ﬂcfewqe&o%é 3%3@6&%m?ft1%995c§§c@r¥tfa1¥@c?““m

concentr at e resulting concentrate frurt juice was reduced again to

51X L1330 §0ueeqno i, adlidan, 9 aler 11t 1N aulkeeLedn 9,9 f1ash

past eurizatio sec hot - pa i n-cans.

resul ts:_ Eval.uati 3) Wth.respect. to the jui btaiped_in anple C2,
Conpar a AT Ao vake s, AHSFG B0 IS b nBat ot 98 NERARpFAT e i ghe
antioxidation ability was measured using DPPH to test an antioxidation

abi | i tyatvessGr £a5 Refreandseo aRd dotgreskste IRa§aBken, and adjusted to
400 | by addition of distilled water., Further, 1.b m of 0.1 MTris buffer
(pH 7. 4) was dd68F ©R6Mdits: dnpluation 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 nl 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 puM 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

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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2 m of 500 MDPPH (1, 1-di phenyl -2-pi cryl hydrazyl) was then added.- The

m xture was allowed to stand in a dark place for 20 m ngg 9§¢en%5?2§9‘]?1 ected
to HPLC. Wth respect: to the RPLC conditions, the antioxidation bility
was neasured fromthe area of an absorption peak of DPPH with an

absor bance detector (at 517 nnm), a nobile phase of water:nethanol = 3:7,
an Cctyl colum and a flowrate of | m/mn. The results of neasuring the
antioxidation ability are shown on the condition that the result of
Conparative Exanple is rated as 100% (Table C3). 44 30 Decenber 2005

(Tabl e C3) Cog‘gg&,q@ ¥8) Exanpl e Conparative Exanple Exanple C2 C2 Exanple
C3 C3 Antioxidation ab| ity of grapefruit juice 100%.111%100% 153% The
radi cal - scavengi ng activ, 20t 1 Q3 Al 1 0 DPPH was
hi gher in Exanples C2 an%‘gi{}&P égg r&Jgﬁnn%ar at % C3. The
results reveal ed that tHe I&%%I oxTdation abili he 1i qui d was
i ncreaseg gx thg %I.ect rolysis treatnent and therefore t he drink
nNTi1oX1dation

abllity 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 liquid was
increased by the electrolysis treatment and therefore the drink
treated is healthier for consumers. |

(Test results: Evalﬁation 4)

The drinks cbtained 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
.wé.s.m.ea.su:fed f.rem the Iarlee of a de.i.:eet.i.ori peak wit.h. a.ﬁif detecto':'r
(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

ShOWIl onm,t.he c'ondition .th.at the resul't “Of Compa:r:ative Example S
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treated is healthier for consunmers. (Test results: Eval uation 4) The dri nks
obtained in Exanple C2, Conparative Exanple C2, Exanpl e HB rative
Exanple C3 were corrpared with respect to the content of VI am n

reduced type which is a main antioxidation component of grapefrwt. The
measur enent was conducted by HPLC. Wth respect to the HPLC conditi ons,
the content of vitamn C of reduced type was neasured fromthe area of a
detection peak with a Wdetector (at 250 nn), a nobile phase of
acetonitrile:50 mM amoni um di hydrogenphosphate = 75:25, a Pol yam ne ||
col um asdratklhows neve @frabie c@iyn. The results of neasuring vi tamn C of
reduced type are shown on the condltlon that the result of Conparative
Exanpl e 45 30 @ggggb@ﬁ)ZOOS is rated as 100% (Table C4). (Table C4)

Conpar ative Exarrpl e Cofmparative Exanple Exanple G2 C2 Exanple C3 C3

Cont ent f t 8%, 10 Tabl
G it vas Cdontif F@C%%ﬁ‘r f"%xoﬁ/%?@i%‘z“@%‘%& WP LoREARP IS i fam n

of reduced type was Epp }cheome than th aratlve Exanples C2
and 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 lowexr than that in Comparative Examples C2 and
c3.

From Evaluation 3 and Evaluation 4, it was found that
although the content of the main antioxidation component was
low, the antioxidafion ability Waé effectively increased by
conducting the electrolysis treéfﬁent. |
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 subjec\ted to a current passage treatment under.f e

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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C3. From Eval uation 3 and Evaluation 4, it was found that although the

content of the main antioxidation conponent was | ow, thﬁ)gg{:émr%bson
ability was effectively increased by conducting the electrolysis
treatment. Exanple 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

m xture was adjusted to 100 L with water to obtain a mxed |liquid. This
m xed |iquid was subjected to acurrent passage treatnentunder the
condition of 10 A, then subjected to a flash pasteurization at 95C, and

hot - packgds bR jaafeq toaapl € werlwdrks t%foﬂtaﬁma%&e& Vg Pl ghykic acid
(anhydrlde) and 3.0 kg of sugar were added to 30 L of waterand the m xture

o Jhl S rlj_%glq_? Wﬁ% ggb\;‘%&%@dt eoj.glq(éﬂfég‘:%%blﬁct ro yt| c%'&e ha H] s

l'i quid. 1 qui S subjecteée vice with an

i on exc @?ﬁﬁ?ﬂéﬁgﬂn‘% c?(g%dh%ogogélg}? fnflotﬁe aﬂé d obt ai ned

fromthe caf% e Was co pasteUrlzat n was

duct 5 d t hot d
i dont YA [P EEtE of ) S hadd te Yot SeiHGre tnd R anode

wer e partltloned and the mxed |iqui-d was passed through both the
el ect r ode fdpgipasteurization was conducted at 95°C, and the resulting

liquid was hot-packed in 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 I, 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 CS .a.nd” Cblﬁpafative ..E.ﬁ(am];:ale. C4,7 .the anti‘oxic.latior.l.
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,

iy 5 ml o 0. 1 u Trls buffer (PH = 4) was dded. thereto, and

47



For conpari-son with Exanples C4 and C5, the follow ng Conparative Exanple
C4 was perfornmed at the sanme tipe. (Conparative Exanpl %(Fﬁ%cé?nti’er'ﬁ%@f
vitamin- 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 liquid was subjected to a flash’
pasteurization at 95C, and hot-packed in cans. (Evaluation test:

Eval uation 5) Wth respect to the drinks obtained in Exanple C4, Exanple
C5 and Conparative Exanple C4, the antioxidation ability was neasured

usi ng DBRH tgr L) yNoBBll 0¥ 8341 ORen DL LE Yor VRASATARGL TRINOERSIDO | of a

sanpl e was t adjusfed to 400 | by addition distilled water.

Further g9qdq> Mn fm%éu%ﬂéss AR ERHstaf WaSaageled ghasetmr and 47 30
Decenber 2005 2 of . 500 RM DPPH (1, 1-di phenyl - 2-pi cryl hydrazyl) was then

added. Egegggé%%gep%%a %?Fﬁ@%@ehotétﬁ@ﬂCLn a dark place for 20 m nutes,

and subjec H respect to the HPLC conditions, the

DPPH i 11 an BheBrbareetorecty TERe EPuEToREs T le AR REIA AN pesk o
vater: mep 0ol Fad’ feallrSH ¥rofOlHEMaP0d e L84AE S0 on Lk WA
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)
o ‘ Comparative
Example C4 Example C5 Example CA
Antioxidation 1025 110% 100%

ability of drink

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 results of neasuring the antioxidation ability are shown on condition
that ‘the result of Conparative Exanple is rated as 100/3i<d nSbdr2bos ( Tabl e
C5) Exanple C4 Exanple C5 Antioxidation ability of drin 102% 110%
Conparative Exanple C4 100% The radi cal -scavengi ng activity, nanely, the
antioxidation ability to DPPH was hi gher in Exanples C4 and C5 than in
Conparative Exanple C4. The results revealed that.... the antioxidation
ability of the liquid was increased by the electrolysis treatnment or the
current passage treatnent and the liquid treated is healthier for

consurregﬁfeQQSSQ,fD%@l%n‘qgg,e%Q%nF f-fects of the Invention The deterioration
of qualirty can be preéevente conducting the electrolysis treatnent
and/ or the cu:_rnpgnt e@@f 995:{(51‘?6‘% {guah'lt f%%grogegg§evéhtba sible to

control the ra UCtIOI’lWI Ime o c acid which is a

‘conponent - in. coffes o eggcgggﬁghst NSO S 2haloF Mede a&ﬁffex?‘tg'd’

passadge treatment.

In coffee drinks, it is pdssible 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 gquality.

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
gquality 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.
“Becauge of .the“ stabilization, the use. of apH adju.stbr,. 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 p_ré,cipitatlidn of milk) T
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formc acid and acetic acid which decrease quality. Consequently, it is
possible to prevent the quality deterioration of drinksyjBedsiistrP805

machi nes installed not only indoors but also outdoors, can warners and the
like, to extend the tine in hot vending and to extend the period within
which drinks can safely be drunk whereby the shelf life is prol onged:

Furt her, when the production steps of the process are perforned in the
deoxi dated condition, it is possible to further control quality"
deterioration or inprove stability. In the mlk-containing drinks, the

el ectro} ysi &diﬁfﬁﬁtﬁd&ﬂd/&h LGS ela PRSSRORe | rMestemdndi@les to

I ncrease the qua I'mprove the stability of ml k. Because of the

tabilizat] t of .ad] Lisi £ Vi O o
Stabi |1 CEPe oty TS 4R Ng, RaRi AN B eolBep Y Bl A AIRoNE

an SO

resultantly it i ossi bl 0 epr t e . of . ]gﬂgg ' As a
resul t ,‘%%X?s&‘b]o@g$ﬁla@ Fg(%s#gvlé%t&%ﬁrgﬁmﬁﬁerge g?lﬂ%r [ oinlj')%%%c?ri nks
(prevention of precjipitation of m lk“)t 49 30 cenber 2q:05 i.n vtendi ng '
machi neBT S¥ERt Wi Qh &Y FEEL1ES, O PRt R BFRE-TH A Bhdi ng
machi nes_and to extend the period within which drinks can safely be drunk.
Furt herWith @ PIpjainsadary sHChy a5t VHRePREFRRT Mt LN s HPERD g'rf’aéyspl ate in
pasteurization wth a plate heater, such as UHT pasteurization, which

| eads t® the iwproveneht in a prodyctiion SLLicLency -

Moreover, 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 orxr -current passage
treatment, the antioxidation ability (radical-scavenging
activity) is improved.

When a liguid 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 .

| .élec.troiysis .treatm.ent or the cﬁrr.ent.passage tr.e.étxﬁen.t., ahci
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)

mai‘iginally .preéent in the l'iquid', amounts of a material(s) used
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Moreover, it has been found for the first time by the present inventors

t hat when a conponent(s) having an .antioxidation abili E%H't?é
radi cal -scavenging activity is(are) subjected to the el {}é(%:(?(reo y5|r)sé08?

current passage treatment, the antioxidation ability (radical-scavenging
activity) is inproved. Wen a liquid food containing a- conponent (s)-

havi ng an antioxidation ability is subjected to the electrolysis

treatment and/or the current passage treatnent according to the invention,
the antioxidation ability is thereby inproved. Wen consuners eat or drink

the liquid food treated, the , antioxi dati.on gonponen i epf qcts(act)
in vi voIfdr &NCEEREINGy &Ry %W%%%&H%#ﬁf@ﬁ d n%?epe%%héi Sé({:l ]t?oot he.
el ectrolysis treatnent or the current passage treatment, and is(are) -
expect e@ddd tdFR(Elbucan Hend@duredsince the electrolysis treatnent and/ or
the current passage treatnent is effective for paking. an antioxjdation
abi lity hi gheStdAdn fugikdierpr AR 3y Il AFARTIOR Rt &hY i 931 d8Fi on
conponent (s) originally present in the liquid, anounts-of a material (s)
used 50 ifpaleeehber RBE0Srfielsi mor ebeodyy HATENE obkGTfat ABRIABLAREYON.
especially a food additive(s), can be reduced. Still further, since an
ant i oxi éatiildreygbéevéen Forats bbaktnpanveduns rtrespaurchps gt wfenads | ess
antioxidation ability, even foods that do not function so nuch as health
foods can exhibit functionality for health.
Moreover, since +the foregoing prominent effects
provided by the invention are brought forth without using a
food additive(s), the invention can meet the consumers' needs
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 1iquid foods such as coffee

drinks, milk-containing drinks and foods good for health is

improved.
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can exhibit functionality for health. Mreover, since the foregoing

prom nent effects provided by the invention are broughtasd petdmirtdagst
using a food additive (s) , the invention can neet the consunmers' needs
for either dispensing with, or controlling, various additives such as
chem cal substances. In this respect as well, the invention is '
outstanding. In this manner, the quality of liquid foods such as coffee
drinks, mlk-containing drinks and foods good for health is inproved. 51
30 Decenber 2005 CLAIMS 1. A process for producing a liquid food,
characterized by subjecting a mai nCI&I&S al for the liquid food and/or a
mxed liquid containing the main material for the desired liquid food to
at | east one of an electrolysis treatnment and a current passage treatnent.
2. The process as clainmed in claim1l, characterized in that a main

mat eri al prepared prEndis] Yobypsedhelthd Ry1igual fedeLivhelrasite tizeat ment
and/or a current passage treatnent is wused as the main material. 3. The

process apyCdabesk ity 6l 1A haPbr2al Gy BRLENHIERGH £684 Rt/ dra i&ed
electrolysis treatnent, the main nmaterial and/or the mxed liquid. treated

i's col I ectedufi laBAHe LA 0HE il idPmatte r THE RIOERSUAT P BT 4 ERRY one of
clainms 1 to 3,
toatleastoneofanelegtrolysistreatmentandacurrentpassage
treatment.

2. The process as claimed in claim 1, characterized in
that a main material prepared previously 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.

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, amilk
compositionanda foodmaterial containingat least one component

~having an antioxidation 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 liguid, an extract,

a concentrated liguid, a dilute liquid and a component fraction
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whi ch process is conducted in a deoxidated condition. ‘5. The process as
claimed in any one of clains 1 to 4, <characterized in tipabedmbep@8ds one
selected fromcoffee,-a mlk conposition-and a foodmaterial containing at

| east one conponent having an antioxidation ability is used as the main
material. 6. The process as clainmed in claimb5, characteri.zed in that at

| east one selected froman extracted liquid, an extract, a concentrated
liquid, a dilute liquid and a conmponent fraction 52 30 Decenber 2005 liquid
of coffee and a solution of instant coffee is used as the coffee. 7. The
process asighadnmed ¢wfidaiand a sbhdnadber bZetnsmant hatf &te [isasiseghessel ect ed
frommlk, processed mlk, aliquid containing at |east one thereof, a

| i qui d obtakenedflige.di ssolving at | east one thereof, each concentrated
liquid of those liquids and each dilute liquid of these liquids is wused
as the mlk conposTii¢ @rocsk ak eldbisketyingagents ,othagasttaiildezetini S
further used as required. 8. The process as clainmed in claim?7,

char act er taad 4t 1ehRatohdeJIIRARSE Edofiin K1k S pgekeetsed hii DR ski iyak bk, skim
ml|lk powder, whole m |k powder and concentrated mlk. 9. The process as

clained iBogkaiiMing cdiar agkert zZ6fel hd W&l r f he COMPENENtoHaMIH t BO _
antioxidation ability is at |east one selected fromvitamns, f |avonoids

and pol yphenabsvile- oA hicqwird frRod nbi e | So o ducede DY r L P8GR 96838 as

of those liquids and each dilute liquid of these liquids is
used as the milk composition, and an emulsifying agent or
a stabilizer is further used as required.

8. The process as claimed in claim 7, characterized in
that the processed milk is selected from skimmilk, skimmilk
powder, whole milk powder and concentrated milk.

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

10. A liguid food which is produced by the process as
claimed in any of claims 1 to 9.

11. Theliquid foodasclaimedinclaim 10, characterized
in that the liquid food is one selected from coffee drinks,
“"milk-containing drinks, tea drinks, fruit juice drinks, soups

and sports drinks.

12, The liquid foodasclaimedinclaim1l, characterized
in that fhe milk-containing drink 1s one selected from

milk-containing coffees, milk-containing tea drinks,
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claimed in any of clains 1 to 9. 11. The liquid food as clained in claim
10, characterized in that the liquid food is one sel ect gglpktanp&oobse
drinks, mlk-containing drinks, tea drinks, fruit juice drinks, soups and
sports drinks. 12. The liquid food as clainmed in claim1l, characterized

in that the mlk-containing drink is one selected from m|lk-containing
coffees, mlk-containing tea drinks, 53 30 Decenber 2005 m | k- cont ai ni ng
fruit juices, mlk shake, m | k-containing cocoa and acidic m |k drinks. 54
30 Decenber 2005 ABSTRACT The invention is to provide a process for '
pr oduci ngma Uki—pging-a froigey  Thaktaci et ¢eed mylkubhekei ngidk—fcoase iodegof
coffee, a mlk conposition, a food material (liquid) containing a .
conmponent cegpa kand rrgriahiamibkidatnba.ability (radical - scavengi ng
activity) and mxed |liquids containing one (s) of themto an electrolysis
treatnment and/or a current passage treatnent. Since the invention can
prevent quality deterioration of coffee or mlk conposition over a |ong
period of time w thout using additives and also inprove stability, it is
appropriate for producing canned coffee, mlk-containing coffee or

m | k-containing tea drink to be sold:in vending machines or can warners.
Furt her,
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since the invention can i rrprbv_e the antioxidation ability of foods, the
resul ting foods can suppress the in-vivo increase of acippac@xysenognd
free radicals, it greatly contributes to health. 55

ABSTRACT

The inventionis toprovide aprocess forproducingaliquid
food, characterized by subjecting at least one of coffee, amilk
compdsition,eafoodnmterial(liquid)containingéacomponent(s)
having an antioxidation ability (radical-scavenging activity)
and mixed liquids containing one(s) of them to an electrolysis
treatment and/or a current passage treatment. Since the
invention can prevent quality deterioration of coffee or milk
composition over a long period of time without using additives
and also improve stability, it is appropriate for producing
canned coffee, milk-containing coffee or milk-containing tea
drink to be sold in vending machines or can warmers. Further,
since the invention can improve the antioxidation ability of
foods, the resulting foods can suppress the in-vivo increase
of active oxygen and free radicals, it greatly contributes to

health.
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