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. relates to a drink that can effectively supplenment mnerals and a net hod
for producing the sanme. Background Art In a diversified contenporary
soeciety, consuners' need for foods and drinks has resulted in a great
variety of selections. Wth trspRtIFIONRICN heal th consci ousness and
orientation to taste as a background, various ideas and inprovenents have
been i npl enent Prinkdsing §eawaten ethjod oy Broduciag fegyamensuners are on
the market. As to drinks, carbonated drinks, coffee drinks, and juices have
been widely used Z5 20 for a long tinme. Saccharide and caffeine, which are
mai N TedaRd] Eields of those drinks, however, are considered to have rather a
harnful effect on health. Consuners are shying_away fromthose, dri nks.

| "5t ead, hekhe PRPsEit dayenion relaigs 49,8 driak dhatGan dfestiyely spprjementamsTaly ity
thesearﬁﬁé’ﬁaethbh fé’ﬁsﬁrgmé&g sﬁﬂlét trends towards taste orientation and health

conscl ousness w contTnue to be strong and will be of greater inportance
in the future. Demand for healthy drinks satisfying consuners' taste
orientation gnd heal th consciousness is expected to grow in the drink

t rade? y drinks, drinks containing essential mnerals such as
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take sufficiently, are starting to dttract consuners' attention for their

exeel tesultedeinf @ great ovariietyabf kelectioms.c Withotremdsytowardsy héadth| comiscionsmesst and i f i ed
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Ther ejRpiBmERed atds Bfeal ﬂﬁﬁﬁéiioﬁrae\v;pm@{s fopédtisumaisrOfetheinfarkéte pat ent
journal” including Japanese Patent Laid-open No.1997-164390 and Japanese
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15  however, are considered to have rather a harmful effect on health. Consumers are shying
away from those drinks. Instead, healthy green tea and sports drinks are gaining in
popularity these days. It is expected that trends towards taste orientation and health
consciousness will continue to be strong and will be of greater importance in the future.
Demand for healthy drinks satisfying consumers’ taste orientation and health consciousness
20 is expected to grow in the drink trade.
Of healthy drinks, drinks containing essential minerals such as magnesium,
calcium, iron and vitamins, which the Japanese are said not to take sufficiently, are starting
to attract consumers’ attention for their excellent effects on health.
Conventionally, a typical mineral-fortified drink is called mineral water. Mineral
25  water is produced by adding mineral components obtained from ore to drinking water such
as tap water. There are many cases regarding mineral water laid open in the patent journal
including Japanese Patent Laid-open No0.1997-164390 and Japanese Patent Laid-open
No.1997-187777.
These drinks, however, are produced by only adding mineral components. Of the

30 minerals essential for the human body, only one or a few types of target components are
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= Q1 APR 2003 included. Although essential mneral conponents such as
magnesi um and cal cium are added, other essential mnor mneral [QmRPREFUS
. such as iodine and copper are not included. Some products are produced as
drinks by adjusting the taste by addi ng sugar and sour flavors. In either
case, no drinks satisfying as healthy drinks with well-balanced 5 m neral
conpongfthded) SN RhdUR NesSetiial Miflerall QomPonihitst BRhPAO MaghesiiiA tand OIS il Sreal

m neral water does not contain sufficient essential mineral conponents and
essentadded,nother essentdalamingg mpineealt eompanenisdsichos ipdiney asd ppppesr argsnedn
epoch-.naki.ng ,and ne 1 neral, source.were proposed., Teehni.ques | ai d.open
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a solution obtalned By acCidiTying seawater, adding an alkalli - ortrti ed
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an amount of” seawater to be added to suppress the salty taste, only a very
smal | candensingofa eobiioni abtairiedoby miacidifyping c seayatarntasiding ianc lalkaliefortifiedei t her

case, no so-called "delicious: drink S, bhe real i.zed taking ad t age of
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for refreshing drinks. The conposition of these products is not uniformin
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which are inportant as future drinks to neet the needs of health ’
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sewat er as a mneral source. VI ng rnestly exam ned t probl ens to be
sol vectontposition of thepe produts ds adtaindform fid ald casts becausethiep agd natirahjodadisl t o ai m
to develQp a_mperal drink contajning well balapnced nminerals, the inventors
of t heAGamy, 1 A% BFRES Y i dilute dhe,pendnels avhep ‘H?‘gtfcﬁ‘gead&wﬂ@&/ﬂl@ prigeflal drink
usi ng g&aNificuftSASa MRsURT @Aly 29It nubitRr QPc?cﬁa@uﬂmér,staB@ep?fﬂogé odfictgll Iiving
creatures on earth and a treasure trove of all mneral elehents and m neral
resources. |Afterchaving sxdminedrdbe use b€ seaveterufor alrinks inavarious Beaoaersethef its
alt content, ing seawater. for drinki er .has .been, avoi ded...
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with extremely low 20 rainfall by treating it to produce fresh water at a
high cost. Mneral conponents in seayater




have never been used before except for extracting salt from seawater. Ehﬁ
present invention relates to a new drink effectively using m nefal APR 2003
conponent s of seawater, which have never been used before. Using water

produced by desalting seawater as a raw ingredient, a drink is produced by
addi ng wat er-sol uble m neral 25 conponents to it. As seawater used by the

present: | ' G ] er
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pr ocessi according to the_present. inventi r es sodium .30 chloride
cont amgg%&%épg@‘gdmm ggtephi?@é&%f‘e ."'lgg?'l?’gﬂgé/’ré’ﬁul’rsze%‘flﬁgg’é’nare used
for t Mfng impfves MRPrélO iRWédieag. for which a reverse osnpsis nembrane

met hod and a distill'ati on concentrati on nethod are desirable. By

desal i ni zati on, water and concentrate are separated. The water obtained is
used zraé g raw tggr edient for a drink. By renoving sodiumchloride fromthe
concerit: sing a heating concentration nmethod, etc., a mneral
concentrat e Basédl on the tptobIbMe [felnd aVReMEMtiSnA UethniGuel P Pridldridwiih @l ci um
whi ch are essential for hunman beings to live, is obtalned. By processing

thi s rireseninveminncintends éo selye ayg: e amprpveiminerah drigks which ggpmpertarttas. can be
obt ai . e, c o] [ L] A S or the
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particularly preferably at the depth of 200 to 500m however, is suitable.
I n ot HEmkpysingscawater 35a38meral SoREHt  on is characterized in that a drink is

produced by sl Giah§ xRl ki FoBRhiho SAURRERES s IPirhliEy iSR! ai ned

by desalting se asic eup o I nventi on conprises (1) to
(15) imerntioaed acbhventional drinks Andrtondimptoodenebap bymimeril dyinkacntaisimguitle i ner al
conponents to water, 15 obtai ned by desal ti.ng seawat er, 2) The drink

descr iq’ég’&c? alg,$he Bvenige it eP%_ée‘\’\é‘EV&PU%‘gF@g?EWFﬂQWQP PESISBAGEYs are
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wherein the water-soluble mneral conponents obtained fromseawater are
added t o watThe asbamisrtbe obigindefsall living créaturesine eath gndiadteasure(trovealldr i nk

descr |8l Didpis Srd, HindROWGou TP MLohRE A R R RABGDLS o e 1 om
Because of its salt content, using seawater for drinking water has been avoided.
Exceptionally, seawater is usec} as drinking water merely in dry regions with extremely low
20 rainfall by treating it to produce fresh water at a high cost. Mineral components in seawater
have never been used before except for extracting salt from seawater.

The present invention relates to a new drink effectively using mineral components
of seawater, which have never been used before. Using water produced by desalting
seawater as a raw ingredient, a drink is produced by adding water-soluble mineral

25  components to it.

As seawater used by the present invention, surface water and deep water can be
used. Seawater obtained from any depth or in any sea area can be used, but it should be
clean seawater without floating objects and toxic substances.

Desalination processing according to the present invention removes sodium

30 chloride contained in large quantities in seawater. Various regular methods are used for this



* (5) The drink described in. (1) to (4) above, wherein a weight ratio of

magnesi umto calciumis adjusted to “four to one' to "one to thyqeaPR220036)
The drink described in (1) to (5) above, wherein a weight ratio of
magnesiumto calciumis adjusted to "three to one'. (7) The drink described
in (1) to (6) above, wherein hardness neasured by the EDTA nethod is from

100 t ?)ugydgg,ofor (which RGeftréd KsrAGSC ileR®thrie méthdd taRd (a7 disBINGR coMa&iteiion har dness
nmeasured by the 30 EDTA nethod is from 250 or 1,000. 4 0 1 APR 2003 (9)

The dmethodiemcddsiyatle. By (desalinizatios) watbnard comcentrate arasecparhied. The watedj ust ed

sin ar, or sour flavors... 0 h I nk descrihed i.n a on f 1
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water. (12) The drink described in (11) above, which is characterized in
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wat er and concentrate, and then adding_ either of the concentrate or
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t he -] S SR ( ;;’r&t C{dtnt he drink
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Carrying Qut the Invention The present .invention relates to an
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suppl ement a daily 1 ntake of 'mnerals essential for hea as well

essentbasit mmkeuy ofthe srvehtion ¢camprises () da (i) és the following: f or produci ng a new
m neral dri Qh .y idplﬂk S}%%H\{%eﬁrb)g Sadﬁ‘inrgi V%Qtexs-(s)o{l e %Ene%lnggrg]l)grients to water
15  obtained by desalting seawater.
(2) The drink described in (1) above, wherein the water-soluble mineral
components are obtained from seawater.
(3) The drink described in (1) or (2) above, wherein the water-soluble mineral
components obtained from seawater are added to water obtained by desalting the same
20 seawater.
(4) The drink described in (1) to (3) above, wherein the mineral components
obtained from seawater are magnesium and calcium.
(5) The drink described in (1) to (4) above, wherein a weight ratio of magnesium
to calcium is adjusted to ‘four to one’ to ‘one to three’.
25 (6) The drink described in (1) to (5) above, wherein a weight ratio of magnesium
to calcium is adjusted to ‘three to one’.
(7) The drink described in (1) to (6) above, wherein hardness measured by the
EDTA method is from 100 to 3,000.
(8) The drink described in (1) to (7) above, wherein hardness measured by the
30 EDTA method is from 250 or 1,000.



I.n the present invention, a drink can be obtained by adding and m xin
wat er sol ubl e m ner al corrponents to raw i ngredi ent water obtai neﬂﬂb&Pg 2003
desalting seawater. Water 25 sol uble mneral conponents can be obtai ned
fromore, but those nentioned above, which are obtained by concentration of
seawater, are preferable. Water-sol uble mneral conponents used in the
present inv j LORLE § t al ci um
nd i Ton exarlineaaheGeckBay MY ) el i T R e ik et <
such amgarodtisoer flepper and zinc. 3o Furthernore in detail, |n the pr esent
invention, a_drink_ is obtajned by dis n APR 2003 t he

above- nent i dh @d%%‘ﬂhg"rs&’f‘éedo‘ﬂ aé’é‘éW&tozg dﬁ? Wﬂvéhwg'ﬁ'iﬂrhf'ﬁaymeﬁl"?%‘shas been
rem)vesqrf ovghi ntered bittern, or bittern gypsum for exanple, in raw

mat eri al water obtai ned by desaltl ng seawater. During this process,

essenti al ni(hby The drinkadescobguomemy ons wf ({1 )ate (Phdbave, wherepeseamater nisextis whi ch
are co tal %d in seawater, incidentally dissolve in 5 the drink. Magnesium
and c %re the nost |nportant m nerals for the human body. Until now,

al nost no hgat)t e dﬁhﬁl@scﬂbedml(m ABRYBEWhieH ik ThiasRfzed MVBME keawtitdte been
-avai |l abl e. I'ciumis also essenti'al in Iarge quantities for formng and

mai nt alsndrﬁgieﬁbmtﬂrah@meé@!hdeﬂth@%ﬂﬁsm G0myention is to add these two
mnerals as (T?’i T‘Pg Q@iﬁgddeg bed 1In e&éi(agqli)t %ﬂog%j cfh {sh&sa?aci&ﬁegllﬂetﬁﬁl S can

be optional a nmagnhesi umto-cal ci um
(Mo t%eﬁhiteﬂ\@deﬂhédéeptwavertdbtaxﬁawt atdépﬂmﬂ"ZOO‘tbS@(Hﬁ to thr ee'. This is because
if a magnesi umxto-cal ci umweight rati o becones higher than four, the drink
becones di f f(l@uAtmethod forproduding @ dsink by, spparating 183%"%!@1 ehtaiped {90 Walgnesi um
wei ght_ na I r t e a jor hard.
A s T e T e T e e
aver agentpdnents bbltaﬁieé fdom 4 bepadapeoressirats to thp ofatee dbtamddeby&ﬂé) a@ara@mnc onpar ed
to a recomen gne3| um i nt

a f 300Q orted current
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M B' StJthaQ{en\é\écl fﬂﬁ@seaxiﬁeﬁéﬁ%ﬁh@d‘ﬁ%cﬁ Watep BQtraHeélat a dépth 'g?eai@ﬁﬁarpf(ﬂr? rable to
a nagnesiumto-cal ciumweight ratio to three t6 20 one' from
st andp0| nts of supplenenting cal ciumand nmagnesi um and satisfying the sense
of ta g i aﬁiln ssgfwater is also inportant and it affects
the ta > eSS AU he drink hardness of the pr esent
i nvention lSI'lﬁrpﬂewﬂEXn\feﬁﬁoﬁ Aélatesitd BE uhbenvenidRlhewSdrik amdAafethHsd ifens and
calciumions in water and it is expressed by converting it into a, cal CI um
car borapducing the samg. Itwealpteéeermnerat\ﬂmhcentamme“E«Bﬂb@ %@%&nm@, which
sur et t r dr| nk
ncor ding BB Shperh i K B8Ry BheakP e rkrdts dejeRull Rrhab s, QN5
cont enrdssential mpmrtrmneram healselrsalizes b mhcﬁbfonpgpdasmgm rEwdmdedrali drmkarsmg
essential m nor ner al s becopes very low. If it is above 6 0 1 APR 2003
3, 000, Sepwates a3 Helpsourcepfimiresslsc omes hard and it becones difficult to drink.
To make the 1frhdlpr&emyinyentibn, AdiiikdcdObé Bﬁfaﬁiéa%yaﬂddlﬂg a8 hixingWafeh-ant
m neral s such as magnesi um and cal ci um drink hardness of 500 to 1,500 is
pr ef ersabibde mmhcanmpaﬂUpm raw ingredient water pbliaivied by alessiting seasiaas] Watent i ng
m per al ardness o 0 ast r ' d onal |y,
1 fqb(l) é’éeﬁ%r é)'mp»ongﬁn(t gn e é)%t ne% o o?e B HosB n? Sloggd gb?\A gj&ﬁdh

i f-used as cookKing rr1ce, Haf
pref eradl ebthidedUbe tdncedtfatin WTCedwater/Tusé proedfitilg. Watei-salublée niifieal ast e
and drinkability of a drink, in the present i nvention, the taste_can of
cours ecomoaqqlta ypeddin{he prgsentdavention sigaifies impoant mipgrajsisush 48 MAgNeRNR,

del i cat vl d. lo
Fur t hef™ %D aa}ﬁﬁ r‘fz’“ #gfs}(el ﬁ%ﬁ%&lm{lh éﬂﬁ gggr%fe;t\}v c g’%’%%t";eérr?ls %:h%mgg‘?re hod for
produqmnghhﬂaogpﬁwgdzﬁmt|oned drink. A fundanental of the production nethod
is, as nentioned above, to desalt seawater to separate it _intQ water and

* colfcent r at e, Fuithgrmrere dn dletaile it Hiscrmterh iy eBliehandnkots qhitiard by AsPRNE ner al
conponents obtained fromthe concentrate to the water obtained. ~ 5 Because
m neral conponents such as nagneslunband cal cium which are added to the
water separated fromseawater, are a seawater concentrate, minor elenents

i ncluded in seawater can be added sufficiently to a drink obtained
according to the present invention. Both water and concentrate obtained
from seawater contain essential mnor mnerals, mnor elenents and various
substances in very small quantities. These conponents are considered 20 to
add delicate flavors and give marvel ous effects on health. Because sodi um
chloride is nostly renoved, drinks do not taste salty and do not have a bad
effect by sodium chloride on health. Because noderate seasoning is
possible, a drlnk mnth characterlstlcs |nclud|ng easy drlnkablllty,
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30 Modes for carrying out the present invention are specifically described
bel ow 7 0 ~ APR 2003 based on enbodi nents. The present invenFLﬁB PR 2003
however, is not limted to these enbodi nents descri bed bel ow. %dinent 1
] Processing of seawater: 5 Seawater was separated into water and
concentrate using a reverse osnosis nenbrane nethod. Using a conpact tester
manuf @td YbG-RikntidHedYcdnlEPhd T Sseatatts [ BURT WRicASSHNRIA SRGIMARSs HRERM at or,
seawat er was separated under the follow ng operation conditions: Operating
condi rémeved] joyeivdnteradpbittarn, raz bitterhSgypsB@E forl exariples suray Bakfal Whtsw on t he

t jde: 1. in. Fl .t he. trat ed. wat ide: 16 L/ni
Tr s RPLEEIER 1 dsle Repun 8L L, Bis R o Sis0L AREsH POIER SBRPHETDn vis as
f ol | owch dsTialine, adpg‘e‘ﬁazwm&,vmﬁh&awﬁiasd Bi LdatvaterPincidentdfty QRQdI9d id 5 By

addi ng overw ntere ittern to bittern adjusted by an el ectrodial ysis
devi céhe dink er n gypsum was obtained. The bittern gypsum content and the

Cal ol um ool MagEREn AR GAGICKE dF S0P MhobBarf ScErds B - miglibsal] | o
t he nmintiénowirakalst no diehldnt drinksirig whichumgrbiuns 3| mixednhowévep tiave heeh by

desal i nati on by heating the concentrate_ and separating calciumsalt and
sodi uYalebls: Calciunris alsa gascatialindargs quaatites for forming) apd maintainmgbapes t he

m nor aﬁgfkém. THE BlesGRHvehliodF 16 288 thbse to mifdrils 40 B Hgflidds. Wofbbng P! oW

[ Tabl e
10 ratio of these two minerals can be optional. It is, however, preferable to adjust a

=

magnesium-to-calcium (Mg to Ca) weight ratio to ‘four to one’ to ‘one to three’. This is
because if a magnesium-to-calcium weight ratio becomes higher than four, the drink
becomes difficult to drink due to bitterness. If a calcium -to- magnesium weight ratio
becomes larger than three, the taste becomes metallic or hard.

15 As compared to a recommended daily calcium intake of 600mg, the current
average daily intake by the Japanese is reported to be 570mg. As compared to a
recommended daily magnesium intake of 300mg, the reported current average daily intake
of calcium by the Japanese is 200mg (Source: the Ministry of Welfare). To supplement the
shortfall, It is most preferable to adjust a magnesium-to-calcium weight ratio to ‘three to

20 one’ from standpoints of supplementing calcium and magnesium and satisfying the sense of
taste.

For drinks, hardness of water is also important and it affects the taste and easiness
to drink.
The drink hardness of the present invention is an index for indicating the content

25  of magnesium ions and calcium ions in water and it is expressed by converting it into a
calcium carbonate value.

In the present invention, the EDTA method was used to measure the hardness.
Hardness of 100 to 3,000 is preferable for a drink according to the present
invention. If the hardness is below 100, the content of important minerals such as

30 magnesium and calcium and essential minor minerals becomes very low. If it is above



CalciumsaltM (% 5. 18Fe (ppm 0. 34Cu (ppm 0. 74Mn

(ppm 0. 25Zn1. 48C00. 01M0. 28 Taste test results 5 Using the aboge}rm:q"tlzgmad
raw i ngredients, a taste test was conducted. The test results are shown
Tabl e 4 bel ow. The drink hardness and magnesi umt o-cal ci um wei ght rati os
used for the test are as follows: <Wight ratio of magnesi umto cal ciunp

A=6t 0
101 000 Bichane T H gl Belcfhek Hardnfd il Becohi®h byl 46 ok Wdhakddne
f ol | oudrink eesyl toelsink=fid td GfdreaROBn irbake, of]:ﬁﬁ)ﬁl,'taﬁt Iﬁﬂ&,alszsﬁlﬁh) as fogoesaml add 00

[ Table 4 rd nesi Ci i ght Rati o( EDTA
rret ho&?ﬁ%ﬁp&ﬁﬁﬁw ga 200 DDODDDDODD500000DDDDo 00

, 000000DDDDERN a%%ﬁﬁ&m%kgmmng' thké f3r & menting minerals, hardness of
2 000xxO000OODD3, 000X Xx O0OOOOD4, O0OXXXXXXXX te: An eval uafion nethod used

i s5as {060l xsw:aste@nsm insostvpreferablst ddiditjorially, Sewssd fof generak cotbkmg sachmasi t or s,

adul t n_and at.i.sfactor l.sf act or D Slightly
poor . Rornggcs. 18rdagss o2l aRprsr R bERLEH bty R SR Redings ¢ 1 o bel
100 were ta%)impf‘dﬁw&u@fasteteﬁiﬂ)drﬁﬁﬁmﬁty% @inke in thePrédentlih@Biitidny theftasi®gnesi um
cal ciumand mnor mnerals, which was not desirable from a_standpoint of
suppl &aeaf congsehenedinsted using snear pad sove Slavosst By shis adigstment glelipate Havors

magne t.o- ding four had a bitter taste of
nagneg’{llédlmnasav%vfe%Lﬁﬁ%?a“mgég%&ﬁgJ&%e %@g&l Drinks hardness with an above 100

and a cal ci Fathémivagnthei preseneiigientioAthas £xewedhdrgetémstieeilnadmathdadrdrt ast e,
whi ch was not desirable. When dri nk hardness was h&%her than 3,000 and a

cal ci mﬁdpemsa@ﬁeﬂaownm@ilgm denk-oAcfimdamental of the production sethodsispped
di ssolyi RgnedUtoh, tlﬁ"%ﬁs §‘t§+ {oas%ﬁé e%ﬂ{bb\{vﬁér %@' c%;nﬁéﬁx é‘%ﬁ@ ffladh 4100, 2

dri nk was not tast was no esira It was found
t hat aonhenﬂktewbtmﬂadsirywa&trmluhie;nﬂmﬂrwmonaﬂs obtained GOt ﬂle@pﬂﬂﬁtranedo a

magnesj umt o- cal c&um wei ght ratio was four to one' to "one to three'.
the water obta1
15 Because mineral components such as magnesium and calcium, which are added to

the water separated from seawater, are a seawater concentrate, minor elements included in
seawater can be added sufficiently to a drink obtained according to the present invention.
Both water and concentrate obtained from seawater contain essential minor minerals, minor
elements and various substances in very small quantities. These components are considered
20 to add delicate flavors and give marvelous effects on health.
Because sodium chloride is mostly removed, drinks do not taste salty and do not
have a bad effect by sodium chloride on health. Because moderate seasoning is possible, a
drink with characteristics including easy drinkability, improving health and refreshing,
which sufficiently satisfy consumers, can be obtained. Furthermore, fruit juices, vitamins,
25 etc. can be added if necessary. The drink can fulfill its function as a nutritious drink
enriched with nutritious ingredients. By adding ingredients with medical effects, it further
can fulfill its excellent function for improving health. Additionally, by specially adding
sodium and potassium obtained from seawater, it can be produced as a drink for quenching
thirst from perspiration after workouts or sports.

30 Modes for carrying out the present invention are specifically described below
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- Using the above-nentioned raw i ngredients, the results of the | CP-M5
analysis of a drink prepared with a nmagnesi umto-cal ci um wei ght @4d}t iAPRo2003
_ three to one and hardness of -1000 are as follows: 20 [Table 5] Hardness

| 0OONa74 ppnivg200 ppntCa7l ppnK69 ppnFe7.4 ppbzn34.5 ppb 10 0 1 APR 2D03
Cu24. 4 ppbl 8.8 ppbP2.8 ppbSel. 9 ppbWn0.1 ppb [ Enbodi nent 2] Processing of
seaval G SGEVGRIMERsS THR" Bleehs! Bhenfbd UhGwiRChs A HAAEANIS Sheselsi N9 an
i on- excﬁange el'ectrodial'ySis device. An |on-exc?1ange el ectrodialysis
devi ceembilihertts desedbed/belewhi G ass Conpany was used. Operation conditions
wer e f,ol lov&: Qperating condition: Effective nenbrane area: 1.72

cnk/ sh b‘\dfﬂe Heets of cati on- exchange nenbranes and 10 sheets of

ani on-%gé@ﬁg%fgm@,pes were used.) 1o Constant current: 8 A Fl ow speed:
200 L/H Fluid tenperature: 14C (57.2F) Transmssibility of water separated
by & he aboveSeamnater owesd seypated iinte watsr sands peneantraie MBingalsl reverspedsovesis| Tabl e
6) Seawat erDi | ut erTransm ssibilit ~CS/cm.155 02,.800 Cal ci um and
magne P EPtEaR Ao Hilet AR Jeter i tsTTEh BE O AU ERY By S TP
separ agspbsisO nfeAfbrati® 86pacdibO deiRaten %&ahﬁiawm&mﬂdéfﬁﬂfbe&”blmiﬁg épeeationt i on.
The content of cal cium and magnesium salt solution was as shown in Table 7

bel ow. comidionsid t o t he above, Ii kewi se the enbodi ment 1, mnor mnerals such
as copper  ang, ARAdANGARioAT Gl Rt 85t ddor)
10 Pressure: 56MPa

Flow on the water side: 1.9 L/min.
Flow on the concentrated water side: 16 L/min.

Transmissibility of water separated by the above-mentioned operation was as follows:

[Table 1]
Seawater Water
Transmissibility (pS/cm) |35,000 131
15
By adding overwintered bittern to bittern adjusted by an electrodialysis device,
bittern gypsum was obtained. The bittern gypsum content and the minor constituents
content were as shown in Table 2 below.
[Table 2]
Calcium salt
Ca (%) 24.2
Fe (ppm) 5.48
Cu (ppm) 0.66
Mn (ppm) 0.37
20

To measure the magnesium salt content, a magnesium salt solution was obtained
by desalination by heating the concentrate and separating calcium salt and sodium chloride.

The magnesium chloride content and a breakdown of the minor constituent content were as

8



Q@ 1 APR 2003 [Table 7J )
Uni t Cont ent Ca%®. 74My%2. 80Feppbl4Cuppbl5Wnppb0. 16Znppb742NMoppbl SoﬂpbrﬁfR% 2003
Using the water with the transmssibility of 131 (err)S/cm obtained from

t he above 5 nentioned reverse osnobsis nenbrane processing and the cal cium
and magnesi um sol uti on of Table 7, a taste test of drinks whose hardness
was a " bel ow was conducted. The test results are shown
in Taﬁ'ﬁh%g]‘%ﬁe?’% e dr| nk har dness vaI ues used for the test are as

f ol | o&able 3¥ SO b =100, ¢ = 200, d = 500, a = 1,000, f = 1,500, g = 2,000,
h = 3,000, | 0Q0. to [ Tabl e 8] Har dness( EDTAabcdaf ghl net hod) Test

Resul { 00000000 [GH@mMAANt e al uati on et hod used is as fol | ows: Drinks were
test edyg g)(y he—sgnge of taste of five nonitors, adult nmen and wonmen. O Most
satistactory, O Satisfactory, x : Poor 15 Evaluation of test results Wen
i ts hdtedpps) wa5)391el ow 100, a drink was tasty. However, it contained a very
smal | fguantity magnes;um cal ciumand m nor mnerals, which was not
desir ﬂ)‘}@Pf”r)om 5971‘2 1 ANK 1003 st andpoi nt of suppl enenting mnerals.
When MERS S olUD"\/e 4,000, a drink was not tasty, which was not
desir%ﬁéﬂ%@ result, it was found that a drink was tasty when its

har dnggs was frdm8100 to |5 3,000 and a magnesi umto-cal cium weight ratio
was four to one' to —onefto three'. Using the above-nentioned raw
ingre(ﬁ-’?‘énts, th®Hesul ts of the | CP-MS anal ysis of a drink prepared with a
nmagnegifgmrto-calgggomweight ratio of three to one and hardness of 250 are
as follows: [Tapl'e 9] Harfdness 250Nal9 ppmWgSO ppnCal8 ppnKl7 ppnFel. 9
ppbzn8. 6 ppbCu6.1 ppbl 2.2 ppbP0.7 ppbSe0.5 ppb to [Enmbodi ment 3] Refreshing
drinks with an unme (Japanese apricot) flavor were prepared using the sane
raw i igeledesbEsiltSs used in the enbodinent 1, and a taste test was

cogduct ed. {hgnd BRlabove-mentioned raw ingredients, a taste test was conducted. The test

results are shown in Table 4 below. The drink hardness and magnesium-to-calcium weight
ratios used for the test are as follows:
<Weight ratio of magnesium to calcium>
A=6t01,B=5t01,C=4t01,D=3t0],E=2t0o],F=1t01,G=1t02,H=1t03,
10 I=1to4andJ=1to5
Drink hardness (measured by the EDTA method) was set to the following values:
50, 100, 200, 500, 1000, 1500, 2000, 3000 and 4000
[Table 4]

Hardness [Magnesium-to-Calcium Weight Ratio

(BEDTA (A B |C |D [E |[F |G H [ J
method)

50 o oo mom@o@m o | oo
100 A A O O O @O @*™X™ O |A |A
200 A A O IO O @O @™ |O A |A
500 A A (O IO O[O (O |O A |A
1,000 A A O |O OO @ [O (A |A
1,500 x |A O |O (O O |O [O |A |A




results are shown below. 15 Drinks used for the test were adj usted to a
magnesi umto-cal ci um weight ratio of three to one and hardness W(%]Di
[ Tabl e 10] Raw I ngredientM xture 1M xture 2M xture 3Une (Japane e 1%

APR 2003 apricot) extract246Vitanin

C0: 050. 050. 0Sol i gosaccharl de555EvaI uat [ onO( err)d Note: An evaluation nethod

used t hessense—9f taste of five
m)nltazr‘s, aduf t n d n.- O spscpl sf%ct(ray, O Satisfactory, D
Sli ghglgoopoor|x X [x Po@ S Enigedi [@nt{CH} [8y having rats freely take

hi gh-ghol estef ol if eeds a aldrink adjustled tlo hardngss of 1,000 for four
weeks ,QQQe tot’&l chol lest drol [Pevd™ i % at| bT oo¢” pl gsma_and LDL- Ch were
nmeasu ks—agroup—of—etght) were used as test
subj eé‘f§° A’ﬁéﬁ%aéﬁ ﬂ%@?sﬁgls[%stfgp&g ol esterol |evel and LDL-Ch are shown

in Table 11 D}ﬁik@WeréLQst[eEm ltlee sehsd offtaéta bf fhemesiters ddullméhiMedriegh
chol esterol feedsl14438H gh chol esterol feeds +drink w hardness of

1, 00010126 EJaMestsatisfaetpry, £21 Satisfagtory 4\ SiglslyRroeri ¥ 7BeOt hat an i ncrease in
total cholesterol and LDL-Ch which is considered to cause arteriosclerosis
was suppressed by taking a drink rich in mnerals and 15 with hardness of

1, 600 .Evhhuwitien of tebt réqudtsi cability As is obvious fromthe description above, a

dri nk obtai ned,using surface te dee er acc rdln Io t he present

i nventi on c%%é}aé@%w@ P:é\ﬁ éP@ S % d &¥EYum and

essentshﬁh q‘i’fhﬁtﬁg o?‘rﬂh?h@én&mc%lﬁh”zﬁﬂ thifhoP ﬁﬂﬂ@&l@ rwhkith %E 'n‘é?hysn%ﬂﬂ f?d?n gnount of
and cal ci

magnesi um to be 1 ncluded can be changed optionally. 01
APR 2@@8dpoint of supplementing minerals. Drinks hardness with an above 100 and a

magnesium-to-calcium weight ratio exceeding four had a bitter taste of magnesium, which
10  was not desirable. Drinks hardness with an above 100 and a calcium-to-magnesium weight
ratio exceeding three had a hard taste, which was not desirable.

When drink hardness was higher than 3,000 and a calcium-to-magnesium weight
ratio exceeded four, calcium salt stopped dissolving, which was not desirable. When its
hardness reached 4,000, a drink was not tasty, which was not desirable.

15 As a result, it was found that a drink was tasty when its hardness was from 100 to
3,000 and a magnesium-to-calcium weight ratio was ‘four to one’ to ‘one to three’.

Using the above-mentioned raw ingredients, the results of the ICP-MS analysis of
a drink prepared with a magnesium-to-calcium weight ratio of three to one and hardness of
1000 are as follows:

20 [Table 5]}

Hardness 1000
Na |74 ppm
Mg [200 ppm
Ca |71 ppm
K 69 ppm
Fe 7.4 ppb
Zn | 34.5ppb

10



Because sodiumchloride is nostly renoved, the drink does not have a salty
taste and does not have a bad effect by sodium chloride on health.

Addi tional |y, because nmpderate flavoring of the drink is possib(el APR 2063
such as "healthy drinking water", "refreshing drinking water", or others,
whi ch are pleasant to drink and which sufficiently satisfy s consuners, can
be pr@ﬁi c:;_'r44“" Q3 APl~ 243 CLAIMS 1. A drink, which is characterized in
t hat vvater-s'oPB‘%I e mjneral conponents are added to water obtained by
desalfiind ssppfer. § 2. The drink as clained in daim1l, which is
characterlized in that] said water-soluble mneral conponents are obtai ned
from[Beawa&PP3. Theg drink as claimed in Claim1 or 2, which is

char ‘cr:ulrg’i gr—that] water sol uble mneral conponents obtained from

sea r faré %@ded tqQ water obtained by desalting the same seawater. 10 4.
The dMmK @sl gpeal med |i n any one of Clainms 1 to 3, which is characterized in
that Im ndral conponents obtained from seawater are magnesi um and cal ci um

5. The drink as claimed in any one of Clains 1 to 4, which is characteri zed
inth jght ratio of magnesiumto cal ci um /Ca) is adjusted to 4/1
to llﬁm%&&ﬁ%ﬁ{%ri nk as cl ai rreg in daimb5, for \M(w:vgh i)s charajcterized in
that Pheedsmgefisghwateti o of nmagnesiumto calcium (My/ Ca) is adjusted to

3/1. 7. The _drink as clained in_any one of Clains 1 to 6, which is
char act er i zSeAWater; Way separatrdopto dutGaratsr and congeatrals, e AEFPA SHERANEE i s from

109 t i . Nl Fn-Sachghgd TRAbBaffki?! dBvice WahGAchSeL BYr ACHEri zed in
thgt ﬁg%ﬁggzmgfde\ﬁ}?e?{dﬁasg&egﬁ%& t he EaD A net hcgd I's ?rcons 258 O%Ihl, 000. 20
9. Th&lass idoknpany sias usekd Operation comditiads v@raiasifollowso 8, which is characterized

in that the_tast.e has,.bee di.usted,using s r qr.sour flavors. 10. The
drink as cl PFRLng ﬁo%{;oxﬁ:#ﬁa{avedngmganf a?e@: g’%\ﬁﬂ\%@ﬁ‘e?ts characterized in
that said sepgh&is iof Sdtioh@xEha@E Ciembranesd MAdAI0 Nhed$ & ahioREextRangsy one of
Clainms 1 to 9, which is characterized 25 in that said seawater is deep

wat er membrarehaverg Wsedd as claimed in Claim 11, which is characterized in
tﬁgt said sgg\/\gt ar igtdgzﬁ wat er obtained at a depth greater than 100m 13.
The drink a UMt B y one of Clains 11 or 12, which is characteri zed
in that sai Hlowespsed:200iIyHdeep wat er obtained at a depth of 200 to 500m 30

14. A nethod for producing a drink, which is characterized in that
col | ect ed 1Bluid temperature: 14°C (57.2°F)

Transmissibility of water separated by the above-mentioned operation was as shown in
15  Table 6 below:
[Table 6]

Seawater Dilute Water

Transmissibility (1S/cm) 155,000 2,800

Calcium and magnesium content:
The concentrate was condensed and desalted, and was separated to sodium
20 chloride and calcium and magnesium salt solution. The content of calcium and magnesium
salt solution was as shown in Table 7 below. |
(To add to the above, likewise the embodiment 1, minor minerals such as copper and

manganese were also included.)

1



0 1 APR 2003 seawater is desalted to be separated into water and a
concentrate,

conponent s obtained separately froma seawater concentrate are

and t hen

sai d separated water.
Claim14, which is 5 characterized in that the collected seawater is deep
wat er obtained at a depth greater than 100m 17

ACA@. AN A, 9. A% A@D. A@b A% A% A(S. AN. A& . A( @ A% A@ A5. AY?LN KAB9p

either the concentrate or water-sol uble m neral
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Hardness
(EDTA
method)

Test Result
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oo o | [0 O

15

Note: An evaluation method used is as follows:

Drinks were tested by the sense of taste of five monitors, adult men and women.

[J: Most satisfactory, O: Satisfactory, X : Poor

Evaluation of test results

When its hardness was below 100, a drink was tasty. However, it contained a very

small quantity of magnesium, calcium and minor minerals, which was not desirable from a
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dYNCf &310%& 10b 10b 10bL$;

10%& ()-&9- 10%& ()-" 7 10%& ()-4"10%& ()-510%& ()- m APK 200
v} A<YNC &310! | $10%& () - mO$10%& () -! HO$10%&' () -! #9$109%& () - $, 10%9' z) - éfg%
()-M' KzX9. C 10

7s109& ()-!y$10%& ()-z! ($100& ()-z!, $10%& ()-z! ($10%& () -z| $10%& ()-m) +Cn/
1(%/«; éﬁ@ﬁo%l&‘@uﬁ‘pl%é Xt%n%%‘%n & ()9 10% & ()-L"10% & ()-Y%0% & ()-Z 10

"10% s" 10% &Rer itd Abdrdiacts wak YA e 84,000,54 Qfink' (was S Uadty( Iwhichl &4s &adt) - PSAEMN
[ "10% %10% & ()-f#"10% & ()-!"10% & ()- @

"10% Sesiyablgy10% & ()-10% & () - LTAEMN

10% @ 10% & (2 res k0 Fad ouhid 10 % dfindohias 1A hich ks KAV SRR & O - Tad
7" 30%63800)and 2% eSinh) toGRIcHEM &efght TP EE (Ourlt® oA YD &o1{e) to_ theée UEYNC " 10%

, Z10%VE: () - F10%VE' () - S" 10%v&' () - & $10Q%VE () - 9" 109v& () - % 1Q%VE ()-. X
TII <-[{§E£g)\@evakg%-m(e1)1tloned raw mér)edlents, the resu(lt)s of the I@ﬁl\&g mglygs o a(d)rmk

@ L0t b B ohim SR Bdo)or FHOEMEA s MRS G 950 are” =1

as follows:
[Table 9]
Hardness 250

Na |19 ppm

Mg (50 ppm

Ca |[18ppm

K |17 ppm

Fe 1.9 ppb
Zn 8.6 ppb
Cu 6.1 ppb
2.2 ppb
P 0.7 ppb
Se 0.5 ppb

10

[Embodiment 3]
Refreshing drinks with an ume (Japanese apricot) flavor were prepared using the

same raw ingredients as used in the embodiment 1, and a taste test was conducted. The test
results are shown below.

15 Drinks used for the test were adjusted to a magnesium-to-calcium weight ratio of

three to one and hardness of 1,000.

[Table 10]

Raw Ingredient |Mixture 1 [Mixture 2 |Mixture 3

Ume (Japanese

13
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5 [Embodiment 4]

By having rats freely take high-cholesterol feeds and a drink adjusted to hardness

of 1,000 for four weeks, the total cholesterol level in rats’ blood plasma and LDL-Ch were
measured. Male Wister rats of 10 weeks (a group of eight) were used as test subjects. The
results of the total cholesterol level and LDL-Ch are shown in Table 11 below.

10 [Table 11}

Total Cholesterol(LDL-Ch
Level

High cholesterol feeds 144 38

High cholesterol feeds +

drink w/ hardness of 1,000 101 26

Evaluation of test results

It was confirmed that an increase in total cholesterol and LDL-Ch which is

considered to cause arteriosclerosis was suppressed by taking a drink rich in minerals and
15 with hardness of 1,000.

Industrial Applicability

As is obvious from the description above, a drink obtained using surface water or
deep water according to the present invention can use essential minerals such as
20 magnesium and calcium and essential minor minerals contained in seawater effectively and

an amount of magnesium and calcium to be included can be changed optionally.
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