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Al coholic beverage enriched with 1H2 160 Techni ca
Field The present invention relates to alcoholic
wheowesiyes4 producti on. More specifically, this PO/BORI0GA00044
rel ates to production of al coholic beverage enriched
with 1H2 160 by wei ght of water of al coholic beverage
conposition, in other words al coholic beverage with
i ncreased 1H2 160 content in conparison with typica
al cohol i ¢ beverage conposition Background of the
I nvention The quality and purity of water as a
conponent in the conposition of alcoholic beverages
are one of determ native factors for life quality and

Core o U Ot e aRath FILHERER IR, FR%Eh ™"

absol utely pure natural ter.1 ny nat ural water
al ways contai ns a quants rent suspension

parti cl hen cal _a i.0]l 0gj ' S :
BV st eBopn Relgfiink” HETIpIRE e S pryafirion. More
o : )

spoi A, RN RntBhciel % o EhEdEn GIARNINIYEPEEe coriched
witheGgsqtyy tweizht JeieterofidlEslaslio bevetdiedsofgrpitiornin other

subsequent us€e of water and can be different, "such as
wotdd ttauthiodie, bevatigk! withoimcresseer $H,'66nosntenanid somparison with

The traditional water purification nethods are able to
typactal mleohiodicdntweragercemposgiidn.om wat er and have no

effect on water as a_chem cal agent. |.e. they do not

change the ratio betB@dﬁﬂW@&%@Jm’ﬁmlaﬁ of water

nol gcul es.. The .nol ecul e of water H20 consists 0O
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he nmeans a chemi cal elenent as a total of stable
nonradi oactive hydrogen isotope varieties; the term
" OXWEEY ad h tHelicADagllt 1R RALSaABE FohsistifbedERMat@Sndlecules.

total of stable nonr%di oactive oxygen i sotope
Howaveeth@®: is no absolutely pure natural water. The natural water always

contains a quantity of different suspension particles, chemical and biological
admixtures. Le. any natural water (including any drinking water) is a
composition of water as a chemical ‘agent and some other substances.

The purification of water is a vital necessity today. Water purification
methods depend on subsequent use of water and can be different, such as
filtration, distillation, reverse osmosis and so on. The traditional water
purification methods are able to eliminate only admixtures from water and have
no effect on water as a chemical agent. I.e. they do not change the ratio between
isotope varieties of water molecules.

The molecule of water H,O consists of two chemical elements — hydrogen

H and oxygen O. Either of two elements also consists of several isotopes.
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t he natural hydrogen consists of stable nonradi oactive
i sotopes: - protium (lettering 1H); - deuterium
W@ b@bneI8ng 2H, historical synbol D, further cBCI/BE2005/000044

used lettering 2H or equivalent lettering D). the
natural oxygen consists of three stable nonradi oactive
i sotopes: - oxygen- 16 (lettering 160, - oxygen- 17
(lettering 170, - oxygen- 18 (lettering 1805 (the
present invention concerns the said stable
nonr adi oactive isotopes only); Any water as a chem cal
adéateinafter: conposition of 9 isotope varieties of water
nol ecul e such as: 1 2 1606 2 1701 2 180 1 2H160
1Hheteas dpxiiogen» £lettersigs fi)rmemea chemicalelemant @staytotal of
st abl e .| sot.opes of hydrogen -, 1H5 2H5 and stable

stableqimgadipastiveulagen !LS@@PGN‘E%@ 180 The ot her name for

RSP S LREEe? QUBShr T BSHG s 4 tol of
oo B SR PR o, ool

the natural hydrogen consists of stable nonradioactive isotopes:

- protium (lettering "H);

- deuterium (lettering 2H, historical symbol D, further can be used
lettering 2H or equivalent lettering D).

the natural oxygen consists of three stable nonradioactive isotopes:

- oxygen-16 (lettering '°O),

- oxygen-17 (lettering '"0),

- oxygen-18 (lettering '°0),

(the present invention concerns the said stable nonradioactive isotopes
only);

Any water as a chemical agent is a composition of 9 isotope varieties of
water molecule such as: 'H,'°0, 'H,""0, 'H,"*0, 'H’H"°0, 'H*H""0, 'H’H"0,
21,90, *H,"0, *H,'®0 formed by stable isotopes of hydrogen - 'H, *H, and
stable isotopes of oxygen - '°0, 70, 0. The other name for these isotope
varieties of water molecule is isotopologues.

The term «isotopologue» is defined in accordance with IUPAC
Compendium of Chemical Terminology 2nd Edition (1997) and refers to a
molecular entity that differs only in isotopic composition (number of isotopic
substitutions), e.g. 'H,'°0, 'H?H'°0, 'H,"®0. Herein and after the terms «isotope

varieties of water molecule» and «isotopologue» are used as convertible terms.
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nol ecul ar entity that differs only in isotopic
conposition (nunber of isotopic substitutions), e.g.

wa ke g084 1H2HI60 , 1H2 180, Herein and aft erP@iBU2005/000044
terns "isotore varieties of water nolecul e" and
"1 sotopol ogue" are used as convertible terns. The
content of water isotopol ogues in Ccean Water is
stated as the internationally accepted water standard
VSMOW | n Ccean Water the |ewel of 1H2 160 nol ecul es
conprising light isotopes 1H and 160 is 99.731%
( Vi B ecasttemtd af d wiikem isatepologaesein %bﬁm) V\Batandsahtatﬂd as the
0. 2683% of the COcean Water is_forned

mtmmlawuaﬂy acoepteds wageh stangaids MSd\d&Wzrlin @vw Yéaer the level of

iedat A minbebob s o "CoR 5 1% (ien
s el s VIR M3 o 588 et e ocar
i N el BB o 0,70

(0. gm‘% ' r15*"06100'1 JFORI'EB1%0) (ﬁ@@l%d‘ an(%etc.) (Rothman

eviatioh, d, relative to the VS st an ard’

et AR Hlf@uah@t Spedtrbdt. Radint! Measfeen 1998, 609!665WRGthman et al., J.
i sot opol ogue 1H2 160 was found i h Antarctica (St andard

QuianghSpéctrascct Radiat edirpngfat,i 2003,582Pp.9). vilike edburslande of water
d-val ues of residual heavy isotopes are_d2H =

isotepiclogues inl ratural -water 96wiesadependdg on Earthoeegions and climate
corresponds to the 99.757 %l evel of lig

conditionporaduis 1ypically erpressed Tas ghe dﬁgatloaaeéi Aglativey to the
véa&pe\ié PRaEU g B RAtAGH! Meler Bl DEHABNTEY GRRgE ol light water
isofghaiPlp: 1D ais i o Aﬁmréﬁé% of SHBARP i Antarctic

Pr@nagﬁx @1 AT hetdin’ $AHLE-FaRds oMU };B'étvﬁrlﬁotdﬁ%s are 8°H

fhe resi dual concentration o
= Jl‘lB?S%J,@@“LQYIES!I%o‘,W%nd §'%0 = -53.9%o that corresponds to the 99.757

% level of light water isotopologue 'H,'*0 (R. van Trigt, Laser Spectrometry

for Stable Isotope Analysis of Water Biomedical and Paleoclimatological
Applications, 2002, Groningen: University Library Groningen, p. 50).

Thus, natural water with the abundance of light water isotopologue
'H,'®*0 more than 99.757% is not found in nature.

In natural water the residual concentration of the molecules, comprising
21, 70, 8O heavy isotopes, such as 'H,'’0, 'H,'*0, 'H*H'°0, 'H’H'O,
'H2H'®0, 2H,'%0, *H,"70, *H,'*0 can amount to 2.97 g/l.

Since total levels of deuferium—comprising isotopologues in water is
rather more 0.3 g/1 (0.031%) (Rothman et al,, J. Quant. Spectrosc. Radiat.
Transfer, 1998, 60, 665. Rothman et al., J. Quant. Spectrosc. Radiat. Transfer,

2003, 82, p.9) a complete depletion of natural water of deuterium-comprising
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2H, 170, 180 heavy isotopes, such as 1H2 1706 1H2 180,
1H2H16C6 1H2H17C6 1 2H18(0ps 2H2 1606 2H2 170 , 2H2 180
w@aveasosnt to 2.97 g/ 1. Since total |evels of PCT/RU2005/000044

deut eri um conprising isotopologues in water is rather

nore 0.3 g/1 (0.031% (Rothman et al., J. Quant.
Spectrosc. Radiat. Transfer, 1998, 60, 665. Rothman et
al., J. Quant. Spectrosc. Radiat. Transfer, 2003, 82,
p.9) a conplete depletion o# natural water of

. deuterium conprl singis provi des water wth
isotopedogesseprayides Wermmgx% i@ﬂ@ﬁ@?é@b& waigr isiopelogice Ha O

t han, 99. é(g%%/Thus wat er with abundance of |ight water
no m%rstth%ﬁ °%9H2 160 nore than 99.76%is unknown from

Met h and Rt 186
it yrath S a%m%ar%?aofﬁééh‘ite{s%’er Bifolge TG nore than
's 99. 76% are al so unknown from
99. 7? e%mnen ioned'above in typical natural water
fifd dHal a AR Fed g%ﬂﬁtlcﬁ@ log Cillee rat&O R Sdbilﬁldance of

2H 170 180 eavy 1 sotopes can anount to 2.97 g/

', @1t whier ns@wf@mgm fess than OS16%t arenalsd mdhﬁmhefsom the
conprising 2H, 170, 180 heavy isotopes, was found in

art. Antarctica and corresponds to the 99.757 % | evel of

Ilgght wat er |sotopol ogue 1H2 160 Heavy
s opssionedahiasiendn heniselnatural aigrihg residudli epncentration of

| ead t . .
molecules, comprising 2H, 70, ®0 heavy isotopes can amount to 2.97 g/l by

weight. In nature the less concentration of molecules, comprising *H, "0, '*0
heavy isotopes, was found in Antarctica and corresponds to the 99.757 % level
of light water isotopologue 'H,'%0.

Heavy isotopes-comprising molecules in mammal organism can lead to a
change of normal biochemical processes and to a decrease of functional
resources of the organism.

There is the barest necessity to increase the content of light water
molecules of 'H,'®0 in human organism, and to decrease the content of 'H,"0,
'H,'%0, 'H*H'0, 'H’H""0, 'H*H'®0, *H,"°0, *H,""0, *H,"*0 molecules, that
lead to improving of human wellness and life quality.

The content of isotope varieties of water molecule such as: 1H216O, 1H2”O,
'g,'%0, 'HAH0, 'H?H0, 'H*H'®0, %H,'°0, *H,"70, *H,"®0 in human organism
directly depend on the content of said isotope varieties of water molecule in
drinking water and beverages, including alcoholic beverages, used by human.

An alcoholic beverage with abundance of light water isotopologue 'H,'%0
more than 99.76% unknown from the art.
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change of normal biocheni cal processes and to a

decrease of functional resources of the organism
wW(ah@eesi784 t he barest necessity to increase thePCDRUZN5/000044

of light water nolecules of 1H2 160 in human organi sm

and to decrease the content of 1H2 170 1H2 180Q

1H2H16O, 1H2H170, 1H2H18O 2H2 160 2H2 170, 2H2 180

nol ecul es, that lead to inproving of human wel | ness

and life qual ity. The content of isotope varieties of

wat er nol ecul e such as: 1H2 360 , 1H2 170, 1 2 180

RN ChraaRte AL dserstl alth PIEDIGAin fiEybiid. It has

beeﬁ%’sﬁpﬁa? %ﬂgﬁ AL YO &‘)919@ R HealFy 'cﬁ‘frﬂ%&s isRor &vidienfe of fatty

ver ages, udi ng alcoho I ¢ beverages,

llvelr'S ﬁBoﬁV 10ufR35 %6 develdiylal cotudice hapatitis,t indBind 2 &b odevelop
i ght water isotopol ogue 1H2 160 nore than 99. 76%

cirrhokisoivelfachnMilg Epideiiiotopyeof akdohohinl livet disenseli ked¥pper H
is a health problemin the world. It has been

et abs tedsaProgressin diveutdiseaseo vobb, %Y1 Giune andr Staktons 1976: 494-
show evidence of fatty liver, about 10 to 35 % devel op

515a| coholic hepatitis, and 8 to 20 % devel op cirrhosis.

ol 5 L S A e oo
ethanol ?dchy i HEndRd I’?é\%rtag@s with Qitt1e%8¢ i ffect on consumer
properties of the beverages.

Unexpectedly, we discovered that alcohol in alcoholic composition
comprising water with abundance of light water isotopologue 'H,'°0 more than
99.76% has considerably reduced toxic effect.

It is an object of the present invention to provide an alcoholic beverage
comprising water with abundance of light water isotopologue '"H,'°0 more than
99.76%.

Brief Description of the Drawings

FIG.1 is a schematic side view of an apparatus for the production of the
water comprising from about 99.76% to about 99.99% of 'H,'°O by weight.

Disclosure of Invention

The present invention provides an alcoholic beverage enriched with
'H,'50, wherein the content of 'H,'°0 is no less than 99.76% by weight of water
of said alcoholic beverage, comprising:

A) a highly pure light water in an amount from about 20% to about 95 %
by weight of said alcoholic beverage, wherein the highly pure light water is a
composition comprising from about 99.76% to about 99.99% of 'H,'%0 and
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Thus, there is a great need for a safe, effective

ingredient for Iowering ethanol toxicity in alcoholic
whewenstges with little or no effect on consunePCT/RU2005/000044

properties of the beverages. Unexpectedly, we

di scovered that al cohol in al coholic conposition

conprising water wi th abundance of |ight water

i sot opol ogue 1H2 160 nore than 99. 76% has consi derably

reduced toxic effect. It is_an object of the present

i nvention to provide an al cBholic beverage conpri sing

. | ndance 184 ks 1750t 1spguer BHR 2¢1.17
rsiclf SagHoh{ B HOSE0 35, 0, RO OHEL o0 I R, O,
2¢y 18 i b, j emati c side view of an

H ?p }2??84??“%&%%@8%&&, on of the water conprising
f M ?h%fol@ 'cﬁﬁ%dc@feﬁtﬁ@l@ a88itBRY%modin Aot @rom 0 % to about

wei'gh Di scTosure of I nvention The present invention
75 Yobpwelght efisaideaibotidlec beveraggmndnri ched with 1H2 160,
wherein the content of 1H2 160 is no less than 99.76%,
b meh gaeceptablatalcobolic aomporaitoin enpameuagap to 100 % by
. conpri si ng: ) highly pure light water in an anount
Welght@ﬁsalsb%lmhé%@g@vmt 95 % by wei ght of said

chesholig heverage abcioln ANta0 ALt Buie Lol cohec
it B0 33488 e MRS 4 T 0 8 8 e o
watet 6Psafd KcORBE BelLrabl0 b apiisispondi ngl y:

A) a highly pure light water in an amount from about 20% to about 95 %
by weight of said alcoholic beverage, wherein the highly pure light water is a
composition comprising from about 99.80% to about 99.99% of 'H,'%0 and
residual amounts of 'H,"’0, "H,"*0, "H?H'°0, 'H’H 70, 'H’H"°0, *H,'°0, *H,"0,
’H,"80 up to 100% correspondingly;

B) a physiologically acceptable additive in an amount from 0 % to about
75 % by weight of said alcoholic beverage; and

C) an acceptable alcoholic component in an amount up to 100 % by
weight of said alcoholic beverage.

Herein and after the definitions, «water with abundance of light water
isotopologue 'H,'°0 more than 99.76%», «water with increased content 'H,'"°O»
and «water enriched with 'H,'°O » are used as convertible terms.

Herein and after, the term “highly pure light water” refers to water
comprising from about 99.76% to about 99.99% of the most light isotope

variety of water molecules, lettering 'H,'°0.
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B) a physiologically acceptable additive in an anmount

fromO %to about 75 % by wei ght of said al coholic
whewensges and C) an accept abl e al cohol i ¢ conmpoPERRU2005/000044

an anmount up to 100 % by wei ght of said al coholic

beverage. Preferably, the present invention provides

an al coholic beverage enriched with 1H2 160, wherein

the content of 1H2 160 is no |less than 99. 80% by

wei ght of water of said al cohol i c beverage,

conprl sing: A a hi ghly pure Ilght water in an anount

815%1661? Eigzgfg%lla%gat% Lt 104? Watﬁﬁi ﬁf&mpur g%}zﬂeﬁ with content of

t t
ARy SR VS OMBSLAP JeARa g S .71

to éﬂ&lt991737%ngé HAOwvated. 2H 170 , 1H2H180 , 2H2 160
, 2H2 170 2 to 100% correspondingly; B) a

phyEBithey lthalprxasmtqmbnhbn proidesvsaid ralechelio bevefapenenriched
O’A)tOGabout 75 %y wei ght of said alcoholic beverage;

withn dHg)°Qyn wehwereit dhgbbalmnsh olight cwatsonisniselastedh faemurthe group
up to 100. %.by wei ght_. of id al cghol i c peverage.

comprising ARIIERE cwatdte digilis taiee, deigrizad wyater, reverse osmosis
bundance of |ight water isotopol ogue 1H2 160 nore

Walflan 99.76%, "water with increased content 1H2 160))

andFﬁf@ﬁéf "th& rBljegékﬁdin‘%hﬂoﬁ 'i'ﬁ'ovides said alcoholic beverage enriched

with "H,'%0, wherein an acceptable alcoholic component is alcohol or aqueous-
alcoholic composition.

Further, the present invention provides said alcoholic beverage enriched
with 'H,'°0, wherein a physiologically acceptable additive .is at least one
selected from the group comprising inorganic salt, mineral, nutrient, vitamin,
sweetener, flavouring, extract, essence, colorant, food acid, bracer,
technological additive, food component.

Further, the present invention provides said alcoholic beverage enriched
with 'H,'°O, wherein said alcoholic beverage is selected from the group
consisting of vodka, whisky, brandy, nastoyka, balm, liqueur, tequila, rum,
samogon, gin, Japanese sake wine, Chinese wine, fruit wine, wine, alcohol
cocktail, alcoholic beverage for refreshment, and beer.

Further, the present invention provides said alcoholic beverage enriched
with lH2160, wherein said alcoholic beverage is the composition with reduced
ethanol toxicity.

The present invention is directed to alcoholic beverage compositions
comprising:

(A) a first component, which is highly pure light water;
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160 " are used as convertible terns. Herein and after,
the term"highly pure light water" refers to water
W@ vpsE8ng from about 99. 76% t o about 99. 99% PET/REZ005/000044
nost |ight isotope variety of water nol ecul es,
lettering 1H2 160 Herein and after the term"typical
wat er" means any water with content of 1H2 160 within
the limts of VSMOW SLAP standards, i.e. from about
99.731% to about 99. 757 % byswei ght of water. Further,
t he esent |nvent|onp vides sai d. |COh|IC beverage...
enr (B @csefond COIPaRRL, WIKFIRITE R ya@o ymcgﬁpt Additive;
is sel.ected fromthe group conprising drinking water,
di stalnfil ed water, deionized water, reverse 0sSnosis

S e SRR A EFC DI HEP sPfigpent.

aCC%fs@%ﬁl ARYANG 1HOHRCHE 1IN wafephol of

S , the present
'nVded?ﬂlr%fo &:/\,ﬁﬁﬁ piressihtairﬁz@hﬁbncltbm/?r 03§H1€ N0 6éuce water
er el y

wth 1H2 1 n a physi ol ogi cal accepta

enrieted twive 'Hs'°8 in eastmowmst mere tiar99/76n% hrd glpowoabout 99.99%
conprising inorganic salt, mneral, nutrient, vitamn,

by wetghteoewater. abater ngp lmpuaﬁted mstsenbepf dypmaiuﬂhemlcals and
food acid, bracer hnol o i cal, &qtlv ogl Ly <2vel?
admigisen it alsgrqfw@ple@ﬁ%wué 5t Hory Ot o (B,r He , HH'O,
rrghe O REVEIEAS FCERSE bt Sl e
kind B3R Afet foHGet Ry MR opmtAgitor JABT MR I R 0. As e

6
resu! d?ﬁ? wﬂ?éﬁﬁ?@orﬁ%%‘ ?sot%lgver ag gpg‘”ggﬁ%tggké egﬁélstm% of 'H,'°0 in
an RESEnt {H'ké 99199 VHSnsthEe Wortlé“’l?%ﬁﬂ WateR! THiglHght Watler is a pure

al coholi ¢ beverage enriched wit
water to a greater extent than any other purified water with typical isotope

..-

composition, it is highly pure light water. Thus, one can reach a qualitatively
new and higher level of the water purity.

Thus, highly pure light water is a composition comprising from about
99.76 % to about 99.99% of 'H,'°O and residual amounts of 1H217O, lelgO,
'H*H'®0, 'H*H"0, 'H*H"®0, *H,'°0, *H,""0, *H,'*0 up to 100% correspondingly.

For practicing the invention we offer a method and apparatus for
production of highly pure light water.

Highly pure light water comprising more than 99.76 % of light
isotopologue 'H,'®0 is prepared by distillation of typical water with typical
content 'H,'°0O with using the apparatus of FIG.1. It is prepared by methods
providing simultaneous depletion from typical water of 8 isotope varieties of
water molecules comprising heavy isotopes *H, "0, and "0 such as: 'H,""O,
1H2180, IHZHIGO, 1H2H17O, IHZHISO’ 2H2160, 2H217O, 2H2180.
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160 wherein said al coholic beverage is the
conposition with reduced ethanol toxicity. The present
w0 pwensi7en i s directed to al coholic beverage PCT/RU2005/000044

conmpositions conprising: (A) a first conponent, which

is highly pure light water;(B) a second conponent,

which is a physiologically acceptable additive; and

(C© a third conponent, which is an acceptable

al cohol i c conponent. First ‘cogponent (A) - highly pure

light water According to the present invention it is

posdihelprocespodthedistiation encludegd with 1H2 160 i n an

anmount nore than 99.76 % and up to about 99.99% b

vei gEVaperatig naturak watereoTBpIISNG E(Cddof]hghbrﬂojopcblogue 'H,'°0
but al so of

mﬁ%ﬁl Cak%%gai)z@a&%ﬂ%g%@ gﬁ%&’qrsos 1H2H160, 1
amou vy PR st wil daig 46 e bARer Do GRillRtiopeotinm (3)
o Sallyie B VAMIRAGR ofatPbElyed b deicinhite HiMid and an
asc%iﬁﬁﬁé%@o? RPNy ORAN gfsu%ﬁ%e](ﬁ(?h'erbo?ﬁ Wf)e S@ E;%gt structured

99.997% "in other wor I ght wat er
orirandopu packaigdrwithi® the ediselatsh Qf@luﬁﬂlarhlﬁﬂl\lta%ﬁﬁ&lly the liquid

purified water with typical isotope cofposition,

andi thiel yaporr dlowgint mwtuelly dppesiteodérections eswdt the surface of the
qual i tati vel y new and hi gher |evel of the water

coptglpt tcgev1qeh ongi tel maparidowi direction ewhich as chepdattiion of the
counqg“ SI ng from about 99.76 % to about 99.99% of 1H2

- condensing water vapor with concentration of light isotopologue 'H,'°0
[C,] on condenser (5) installed on the top of the distillation column;

- collecting a part of condensate as condensed highly pure light water
comprising the increased content (more than 99.76 %) of light isotopologue
'H,°0 [C, > C].

After respective treatment one can get highly pure light water which is
drinking water, distilled water, deionized water, reverse osmosis water, ultra-
pure water, etc. These types of water differ by concentration of chemical
substances, but it always comprises more than 99.76% of light isotopologue
]HZIGO.

Nonexclusive examples of manufacturing of drinking water enriched with
'H,"°0 include the mixing distilled highly pure light water with typical drinking
water in certain ratios; the mixing in certain ratios distilled highly pure light
water with mineral natural water with ascertained mineral composition; the
addition to distilled highly pure light water of essential mineral components,

such as inorganic salts and minerals, up to necessary level.
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160 and residual ampbunts of 1H2 170, 1 2 180, 1 2H160

1 2H170 , 1 2H180 , 2H2 160 , 2H2 170 , 2H2 18CQup to

wa ke84 espondi ngly. For practicing the i nvePCT/RI2008/000044

of fer a nmethod and apparatus for production of highly
pure light water. Hi ghly pure |ight water conprising
nore than 99.76 % of |ight isotopologue 1H2 160 is
prepared by distillation of typical water with typical
content 1H2 160 with using the apparatus of FIGI. It

I's prepared by methods providing, sinultaneous C o
deNbaexensiveooxapplesalof iagsuiagtumng sof detoniged edrimlsings water

_wat er .nol s. C i Si .h L 2H,. 170, d,.
enriglyd Stidh Y Grinoly the AeigaZAtionooh dasalladighy) pue light

Zhgqgml—a 1606 2H2 170 , 2H2 180. The process of the
wateg;al ¢ ™on includes: - evaporating natural water

COTRE <198 ol oA BB b defrmination o
H, g(?g?%)?i*e?ﬁ i esa‘f@&lﬁ% X%Bﬂ‘imhﬂ the1bogt S?E%rgt)bogé?ctroscd Radiat.

ation co ;- carrylig o I qui

Trarfséit A998 G0NVEHS. Rethasendi 4k, J.i Quadt. Sseciroses Reiddath T ransfer,
vapor mainly on the surface of the contact device (4)

2003,e82y.p.xt ruct ured
Any types of highly pure light water with increased content of light

isotopologue 'H,'°0 are used for manufacturing of light alcoholic beverage
enriched with 'H,'°O' in an amount no less than 99.76% by weight of water of
alcoholic beverage.

In the present invention highly pure light water can amount from about
20% to about 95 % by weight of alcoholic beverage composition.

Second component (B) - physiologically acceptable additive

Examples of physiologically acceptable additive include, but are not
limited to, inorganic salt, mineral, nutrient, vitamin, sweetener, flavouring,
extract, essence, colorant, food acids, technological additive, food component,
etc. or mixture thereof.

Nonexclusive examples of inorganic salts, which can be used in the
beverages of the present invention, include sodium chloride, sodium
bicarbonate, calcium chloride, magnesium sulfate, etc. or mixture thereof.

Nonexclusive examples of minerals, which can be used in the beverages
of the present invention, include boron, calcium, chromium, cobalt, copper,
fluoride, germanium, iodine, iron, lithium, magnesium, manganese,
molybdenum, phosphorus, potassium, selenium, silicon, sodium, sulfur,

vanadium, zinc, etc. or mixture thereof.
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or random packing) within the distillation colum,
simul taneously the liquid and the vapor flow in
wWOoroeasd7g4 opposi te directi ons over the surfacePOGf/RUN®5/000044
contact device along the main flow direction which is
the direction of the colum axis; - condensing water
vapor with concentration of |ight isotopol ogue 1H2 160
[C2] on condenser (5) installed on the top of the
distillation colum; - collectting a part of condensate
as condensed highly pure i ght water conprising the
i ncMerexrlusivesmanipiss oftndricnts, wdich cen bé ghed in the beverages

of Fig; o%éﬁtgﬁ?‘éelrgﬁqnl,ﬁo u?fegﬁmfmﬁmy At%é%r&%iﬁiﬁfam essential fatty
acfll 3R, 4R é%das“ its ifor A Ge eftd pEmigie Hepeat
supdhe ﬁé%*ﬁ’hgﬁ% "o B SRSART bR Yot BOMLER, ap, effective
I
anfiutt; 6flonesoF o?k ki %ﬁ%&@?ﬂgﬁ% LShE FHARE! Siedpers and
natuitl a8&/ot Aetifitaal ﬁ@/l@'v@éalbh%cb%@éﬁéfspur e light water

with typical drinking water in certain ratios; the

m xNoaexoluserd exampiés of swestenkt daclhde aguial rs@véet@iérs, such as
water with mneral natural water with ascertai ned

sugrosey afru@tnspo@ucow - hkiquiﬂbli sugar, t putified | hedeyy gglygyrrhizin,
pure i wat er of essent m.neral conponents, such
S eé(éOSl%r gmmogee\nt SWeplgnaT ﬁha@mgtmuﬂ he juaee cfshup Han Guo; or
ES B DX NG TS, SHPR CHOdSRFATE SR BTG | isdamates,
I S 0 . pre O
o A RS R 642358 A0 s vction.
For example, one or more botanical and/or fruit flavors may be utilized herein.
As used herein, such flavors may be synthetic or natural flavors.

Nonexclusive examples of fruit flavourings include apple flavor, citrus
flavor, grape flavor, raspberry flavor, cranberry flavor, cherry flavor, grapefruit
flavor, peach flavors, apricot flavors, tea, peppermint, cardimom, cinnamon,
jasmine, vanilla, coffee, etc. or mixture thereof. Typically the flavoring agents
are conventionally available as concentrates or extracts or in the form of
synthetically produced flavoring esters, alcohols, aldehydes, terpenes,
sesquiterpenes, and the like.

Nonexclusive examples of herbal extracts, which can be used in the
beverages of the present invention, include guarana extract, aloe vera extract,
ginkgo extract, korean ginseng extract, etc. or mixture thereof.

Nonexclusive examples of essence, which can be used in the beverages of

the present invention, include orange essence, blackcurrant essence, lemon
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Transfer, 1998, 60, 665. Rothnan et al., J . Quant.
Spectrosc. Radiat. Transfer, 2003, 82, p.). Any types
wW@Rookiog1BYy pure |ight water with increased conP@MRUZI05/000044
i ght isotopol ogue 1H2 160 are used for manufacturing
of |light alcoholic beverage enriched with 1H2 1601 in
an anount no | ess than 99. 76% by wei ght of water of
al coholic beverage. In the present invention highly
pure |ight water can amount '4rom about 20%to about 95

%. by ' al [ er L1i.an. .Sec :
essefibchy il Eipefie,” chOBS isctiBly | GATRERTT Hirdled TV ixture
ther&s@np! es of physiol ogically acceptable additive

include, but are not limited to, inorganic salt,

M Nehekclusive' dxeibpleyicfavinthetiveehangtl cblauoy aigest, which can
extract, essence, colorant, food acids, technologi cal

be wddiini the, béverdge of the presertt anvention xincled¢ laetifiofal food dyes
Nonexcl usi ve exar}pl es of inorganic salts, which can _be

and aerventionahopd wrrfagd colerants spel essaramekeelosent, black currant
i ncl ude sodi um ¢chl ori de, sodi um bi carbopate,_ cal ci um

extragl) ahonde exragh Sabisays eXiragle olce OF Migfune tj&@{ﬁ@ t her eof .

AP BB oA LB B R verges
o RED AR, SNBTLRRE BE m RCHEL, AE e, huconic
scid ERAERER 1 EAE A SRR oL SSERHE i phosphorc

acidete: oPmittutbYherddfer eof . Nonexcl usi ve exanpl es of
hutrients, which can be used in the beverages of the

pri¥egaiclusiverdiadmplei ofcbrader daolbdé wdfizee sea, dealh eiud, cacao pod,
lipid, essential fatty acid, vitam n, amno acid and

etc. or miggnevherieof, etc. or mixture thereof. The
conpositions of the present jnyention.can contain an .
efNepexalusiygoernmples sfcteshngipgacal \askshidvies, swhichceany %ﬁgised in

weet ener s. and .nat ur a nd/ or ar gtj fici

the RoVPEWkSaI: (55 SHESEBh oIS THERexCE ERaRiative, opulsifier,
st 0 L iRl B SHE PR st oo

LA Bt SHfP e B AegE SHRGBIRR B physiologcal
acceptable additive in alcoholic beverage composition means any food
component usually used in ordinary alcoholic beverages (for example, liqueur)
in forms, which are necessary for this. Nonexclusive examples of alcoholic
beverage of the present invention comprising food components include liqueur,
alcoholic cocktail, etc.

Nonexclusive examples of food component, which can be used in the

beverages of the present invention, include milk, concentrated low-fat milk,
dried milk, cream, chocolate, egg, cocoa, juice, etc. or mixture thereof.

All physiologically acceptable additives are used in forms, which are

necessary for production one or another alcoholic beverage. Such components
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artificial non-caloric sweeteners, such as aspartane,
saccharin, cyclamates, acesulfane K, etc. or mxture
w0 b@regf784 Any natural or synthetic flavor agenPCDRO2(08000044
used in the present invention. For exanple, one or
nore botanical and/or fruit flavors nmay be utilized
herein. As used herein, such flavors may be synthetic
or natural flavors. Nonexclusive exanples of fruit
flavourings include apple flayor, citrus flavor, grape
flavor, raspberry flavor, cranberry flavor, cherry
mafyl be aispeysepetsolnbilizédyvar otlpraase hixedr mtoathel prasent alcoholic
flavors, tea, pepperm nt, cardi nom cjnnanmon, jasnine,
bexexage IcomMpesitions. severabringredients mayr bofdisslyedain fighly pure

lightoatsr o oteh XaiaIcaBo G vHen RILHESS. obie Splid ingradiants may be
disé&%ﬁ% gﬁgﬂﬁpﬁ%ﬁ?géﬁg g"’@iﬁlﬁ%‘?{&; E&ﬁ%ﬁﬁ{g%&lrg h]%% %@r if required
priﬁf;{ébgé(;f(%iﬁtﬁh\lts tﬁéméleéoﬁi)oﬁﬁﬁ@.a' extracts, which can be

. e beverages o e present invention,
in "
exiroge BIEACALIAHIE phyToRTANE dekLhable aBNERS can amount

froth@108 26 abbanFEHoUsy weightasfidleshelic besemnge cothpeditioan

be used in the beverages of the present 1nvention,

i ncTuide conmporrend $€8 A am, adeeptabde alcahbliesenpenent

| enonessence, |ine essence, cherry essence, cranberry

esskir alcobiodic beverage angsichedreih. ‘ﬁbr@n@l ajayeount no less than

99755 By’ qecgh] 10k Neiteio s aG080HF ReNETAZS SEhilTe FERIoVention
comBgEE o e PuFe Sight oY EhE AR SRHEIRbLe" BliaheT oBmponent,
whigh Mol G TR b R e QibAE o e of ' o0

acifg, thirEEbrt 3AVERLH S ﬁ[‘l’e RohBRc %V@f%%e&ﬁnél?c%d“%ith 1&12160 in an

present "1 nvention, 1 nclude sSiccCine a d, C acl

ambant Abiles@thgh 99.16%by Wikt ofiwitee dftAldohbBE HeSerage can be
acid, maleic acid, fumaric acid, ascorbic acid,

defiiesk @soalcohadicd bestrageo fomst incudings doft. ndbrianitedstojevodka,
exanpl e of bracer include coffee, tea, kola nut, cacao

whisky, beandy, crastoylkarlealon digusur, tsnidles lrusi, asmeagom,) gin, Japanese

t echnol Qgj cal additjves, .which can be used.in the
sal@ewmﬁagéﬁlr&setwmepr%génwm%\ﬁéﬁ@h@npoclﬁaﬂu adcoholic beverage for
reseryvatiy. enul sif er, acidulant, gelling agent,
Ie ﬁ%’»@@ﬁ&l}dg?qb&"zer, etc. or mixture thereof.

Nonexclusive example of vodka enriched with 'H,0 is a composition

comprises the highly pure light water up to 80% by weight in the aqueous-
alcoholic base.

Nonexclusive example of brandy enriched with 'H,'°O is a composition
comprising the highly pure light water up to 80% by weight in the aqueous-

alcoholic base.
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Food conponent used of the present invention as

physi ol ogi cally acceptable additive in al coholic
wheoestJe4 conposi ti on means any food conponent PCERERI0F/000044

used in ordinary al coholic beverages (for exanple,

liqueur) in fornms, which are necessary for this.

Nonexcl usi ve exanpl es of al coholic beverage of the

present invention conprising food conponents include

l'i queur, al coholic cocktail14etc. Nonexcl usive

exanpl es .of food conponent . which can . gg~i.n the ..
DNQRFXCYH VEf CXatap 5@&?@&%9@1&@? i"ﬂ%ﬁdﬁz €9| i§ composition

concent.r at ed .l ow-f at. mj ' ho K; . _
compgeg bRy st ligh iteibe. S0 o WEih: in, he gaucous
. iologically acceptable additives are used in
alcoﬁ\!&b(ﬁslg,ggémi ch are necessary for production one or

g@@ﬁa@lugbeoéﬂxg@%few%-e@mcl_cwmpdmﬂm Becomposition
i spersed, solubflized, or otherwise mxed into the
comprieinthehighilg! pardHght awster appiesBOVoby. weight ai the aqueous-
I ngredi ents nay be dissolved in highly pure |ight
alcohaliebase. al cohol, or al cohol -water mixtures. The solid
i ngredi ents may be di ssolved in hid?\,glfé} purg | i ght ..
whliomexolusive esamplgrafyligeeus entaehedtity Hp [ dgiiar e@mposition

prior to addition to the other co nts. .ln th
comprigign thg %@HM Bﬁrepf!ﬁist SYEE; BRI 1y 80% Bt Misight, it agueous-

gaﬁ %m)unt fromO %to about 75 % by wei ght of
alcopligRaF%-c beverage conposition. Third component C - an

C 2 _al I C n -al lC € ;
JSORBI AN Tet B cof BT ca g SRPICey wf GERR0), s 2
T ' holioht REMEF 8P&00% By weight in the
comgpglsen%nﬁgéﬁ%ﬁdec%{gpr g’gls@hllgghl y pur Ioi ghton\%y/at ergh
aquétis-ABoR6KEPas®! e al coholic conponent, which are
al cohol or aqueous- al coholic conposition . In the .
Nesexlusiveeeximple hef beeolenrichetewsthadELE i ishadcoinphsition
1H2 160 in an amount no | ess than 99.76% by weight of
compeising the higllyopive bight veafer vpntcn85%e fiynsegight in the aqueous-
al cohol i c beverage forns, including but not linmted
alcobelichadka, whi sky, brandy, nastoyka, balm Iiqueur,

s PrrseRl iy eAROn oy BoOh R REP S Ge e i 0O in an
amoﬁﬁﬁ?pba %gitﬁé%gﬁaﬁé%g?%gigﬁwgﬁr St S1coDBNE EVERAYE can be

prepared by direct mixing highly pure light water with an acceptable alcoholic

component, which can be alcohol (ethanol) or composition of alcohol and
physiologically acceptable additive. |

Nonexclusive examples are vodka, lemon vodka, etc.

Also, an alcoholic beverage enriched with 'H,'°O in an amount no less
than 99.76% by weight of water of alcoholic beverage in the present invention
can be prepared by usage of highly pure light water directly at any stage of

alcoholic beverage production.
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160 is a conposition conprises the highly pure Iight

water up to 80% by wei ght in the aqueousal coholic
whawe/0sIhexcl usi ve exanpl e of brandy enri chedP@i/RIO2aD5RA00044

160 is a conposition conprising the highly pure Iight

water up to 80% by wei ght in the aqueousal coholic

base. Nonexcl usi ve exanpl e of nastoyka enriched wth

1H2 160 is conposition conprising the highly pure

l'ight water up to 80% by weigfgg in the

aqueousal cohol i c base. Nonexcl usive exanpl e of balm

enr Ngrexk chisivie BRANMPAO s beer,dnrthastitd hght omper sambetddeed at the

h| ghly pure |Iq%ht water up to 80% by weight in the

WoR RIsbIcliONhase. Nonexcl usi ve exanpl e of |iqueur

L s e, T Sl P SR 377
U STAEF 5P 0 B, TG HBBERTRAR R 9 o
AT A R e e
Wﬁéﬁfﬂ%@r eb engd Eetﬁﬁﬁﬂﬂi’é fzﬁn% 'ﬁ%oéﬁﬂlgato%?%%%@bé?ﬁtlon for

conprising the highly pure t water
coneeghidnalmetiio dopfibegaodabivdbn @)f BA8 ®r ahbilidinlBOBERE beverage

i nvention an al coholic beverage enriched with 1H2
i n Breferably; the allm‘rmltd]hevéiﬁgé ah the mwiegtibnak bvﬁ’tled pﬁcked or
al cohol i c_beverage can be epared by direct m Xxing
canngd;ap stitleon sagurated math e Dai‘ioal maessmycohm ic
onent, .whi ch can be al cohol (efhanol
E:B’g,e,qe(yfghveﬁ may hay4et be needed 1n alco ohc compositions of the

present invention. Techniques such as aseptic and/or clean-fill processing may
be utilized to avoid preservatives.

Water is the essential component of all biological systems. The functions of
water are not limited to the role of the medium where the biochemical processes
and diffusion of the metabolites take place. Water takes direct part in chemical
reactions, structurization and stabilization of the molecules of the biopolymers
and permolecular systems that provides their conformational mobility, and also
in the osmoregulation and the transport of nutrients.

As mentioned above, light and heavy water isotopologues have distinct
properties in biological system. For example, heavy water isotopologues
decrease the rate of biochemical reactions, disturb conformational mobility of
the molecules of biopolymers (Chervenak et al. JACS, 1994, 116 (23): 10533-
10539. Makhatadze et al., Nature Struct. Biol., 1995, 2 (10): 852-855. Connelly
et al., PNAS, 1994, 91: 1964-1968. Cupane et al., Nucleic Acids Res. 1980, 8
(18): 4283-4303). Thus, heavy isotopes-comprising molecules in mammal

organism decrease of functional resources of the organism.
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physi ol ogi cal | y acceptabl e additive. Nonexcl usive
exanpl es are vodka, |enon vodka, etc. Al so, an

wW@bwolkgd78L£ beverage enriched with 1H2 160 i n aPCEHRURNO5/000044
no |l ess than 99.76% by wei ght of water of alcoholic
beverage in the present invention can be prepared by
usage of highly pure light water directly at any stage
of al coholic beverage production. Nonexcl usive exanpl e
is beer, in that the light wgter can be added at the
stage of wort production. Water with typical content
1HAdIfen(ioneboviey tite OOntealof isotapouari®es 67 wateymolecule such

i.ght of water) can be substituted for highly pure
as: Tt U 10, ' 1@ BP0 TOFE CoORC R0, Salt) “Fog O86,°0 in
than 99.76%j.n any al coholic_ beverage. Exept, water, .
humamargémsgbﬁiéﬁﬁc?ly‘\r/éem s A8 theneontenb o ssd tisotopsi varieties of

g TR R G S o AR S o s b Srages,
use 5T RS ROE P S B S g s

enritheQCGARS ' HY, %0 S5RPYRL AP (BYLE %?yh{ggﬂggﬁufbeq?gqﬂ Water in

al'coholic c&npo trons o present 15v I on.

accORIHMNAE GViEls preseht dvaRRyH.i ¢ and/or clean-fill

processing may be utilized to avoid preservatives.
Waterthesmobe, esegptcted]ygompordistovared! thahi el c@iriched with
.. pystems. The functions of water are not limted to the
H,r'@ én cin ameoumd dioubesaithan 9hé6% o leffectiakt andsafes apraditnt for
di ffusion of the netabolifes take place. Water takes,
lowgringc ethpnal  foxiekE i aalcpbek tqomarositionsic tlhasgacpoelusions are

tabilization of the | ecul es .of  the b],eoﬂ"' ;Smsrs and
con QU FXRCILYERts ReTIRIe Brge {exaaple Ne 2).

ot 486 ety invittiof HpHhoite PoxtiaceRrEched with 'H,'0
confes e R ghL Waler N SRR B O BRPABgH 0 7% o
abog¥<9g|@9%, Wimeeéffea%@gggtegfré@% feﬁgﬁa%ﬁgtéﬁﬁ?ﬁ(ﬁtt%mty of

ochem cal reactions, conf or mat Tona

alcohiolid tompekitidis wmitrmuil dscredsedbO Ak YRS cohb@meée Rvpefties of
al . JACSS5 1994, 116 (23): 10533- 10539. Makhat adze et

alcadiolic bearagesstiviortoveRj alcoholio devepagesOnricife?t ®4th 'H,'°0 in an
amo%.}lr%ng(l) I13éss than 99.76% by weight of water of alcoholic beverage are
beverages with best quality, because they offer all advantages of light water.

Alcoholic beverages enriched with 'H,'®0 in an amount no less than
99.76% by weight of water of alcoholic beverage, which are obtained by the
present invention, are a new product which has not been produced up to this
time.

The following examples are presented to demonstrate the invention. The
examples are illustrative only and are not intended to limit the scope of the

invention in any way.
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et al., PNAS5 1994, 91: 1964-1968. Cupane et al .,

Nucl ei ¢ Acids Res. 1980, 8 (18): 4283-4303). Thus,
whem@eysi’gpt opes- conpri si ng nol ecul es i n manmal POT/BEAG0SA00044

decrease of functional resources of the organi sm As

mention above, the content of isotope varieties of

wat er nol ecul e such as: 1H2 1603 2 1706 1H2 1805 1H2

160 , 1H2 170 1H2H18O 2H2 160C5 2H2 170 , 2 2 180 in

human organismdirectly depengs on the content of said

I sotope varieties of water nolecule in drinking water

ExadpleeVer ages, including al coholic beverages, used by
human. Thus, it is nore preferably the taking of, an

al ccoHub iexapapler demonsinaies be muethrod for peaipcingahietly pure light
the§gase, of highly pure light water in accordance with
Wales Ae M¥EWOMen.  Fur t her nor e, unexpectedly, we

T S eSS IAL a0 s e
o BB B ik LA FOBRRe P08 ol 1.0
TR G R ENOR (N CRSETRLE 0% sl 02 ars
THe Brokess 6 My dReid abioahylulese |ight water with content

of " 1H2 160 from about 99. 76% to about 99.99% whi .ch. i's
t he -ﬁvﬁﬁotaititg nagralivatdr doenptisingr 9913028 PErdf Iight f8otdpologue
e main

. 0f¢ al coholic conpositions wthout decrease of t
Hoo13 imboilmgp(seethigsl ,b) to produce water vapor;

- supplying the water vapor to the bottom (2) of distillation column (3);

- carrying out vapor-liquid contact between a descending liquid and an
ascending vapor mainly on the surface of the contact device (4) (e.g. structured
or random packing) within the distillation column, simultaneously the liquid
and the vapor flow in mutually opposite directions over the surface of the
contact device along a main flow direction which is along a direction of the
column axis;

- condensing water vapor with concentration of light isotopologue 'H,'°0
99.99% [C,] on condenser (5) installed on upper bound of the distillation
column;

- and collecting a part of condensate as condensed highly pure light water
comprising 99.99% of light isotopologue 'H,'°O [C, > C,] appropriate for
producing alcoholic beverages enriched with 'H,'0.

Example 2
This example demonstrates the lowering ethanol hepatotoxicity.

Materials. Water enriched with 'H,'%0 with content 'H,'0 = 99.78% was

used. Typical water with content 'H,'°0O = 99.74% was used as a control.
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al cohol i c beverages. Moreover, alcoholic beverages

enriched wwth 1H2 160 in an anount no | ess than 99. 76%
whoosesght of water of al coholic beverage are PEVBUAYSS00044

with best quality, because they offer all advantages

of light water. Alcoholic beverages enriched with 1H2

160 in an anount no |l ess than 99. 76% by wei ght of

wat er of al coholic beverage, which are obtained by the

present invention, are a newgroduct which has not

been produced up to this tinme. The foll owm ng exanpl es

ar Procedwret dithtnobanhreedr hepatotoxiciy emas assaydte in vitro test as

examples are jllustrative only and are not intended to

describved. NevmasoMGait alh Bioakent | ﬂphys ah6s. iegmexampl W3 197(2):

933“'1' o %ﬁﬁm&gﬁ?ﬁé@&gﬁfeg ig%férg:gr%ry&g?mglmg@e&ce of 75
999%.0f t 0RO 1H2. 16

mﬁ@@iﬁ@ﬂiﬁﬁﬁiﬂ%ﬁsuﬁﬁ r%p'rés’P?ﬁré’ 00" Wi, rkrbqiaaa thg 'H,1%0 or

co@ﬁ%@éﬁeﬁ ';Tfll% EEJ{II élét%'h% g‘%a%?ié%{x%@lg lg'élgfgt r ess presented
in Pale M ScelTRHATIRF of Sﬂqgﬁﬁlﬁh' foﬂ@%rg&%%%‘f bk?x?&?l

evaporating natural water c I SI ng

TabledhEffsatomehies varith@d 1a FH715©I on Bthah®tBebha@tdxitltyt O

produce water vapor: - supplying the water vapor to

Treabaetpt t om (2) of distillatip@eHolwiabil{ty): in €oldr Yinogease of
out vapor-liquid contact betjween a descending liquid
and an ascendi ng vapor mai nl ycantrohe surface of t he

contact devigce (A\ (n g- strictured -or r

COmil‘t)hWﬁtQI‘he d| stillati on col ufrh-00sk thil@ aneousl y t he

| aind. and v/ anor ARt Hallv Annnci

High pto BNCw B DBt Heht bl e DR oot sevi e
a i~ L1 ow direction which is along a direction
ISOQS’POE(?%J g& nqsam s; - condensing water vapor witji

*DITFers S pificarly Of dontdi (pSG 0By ovve 12
Water enriched with 'H,'°0 up to 99.78% increases cell viability and lows
ethanol toxicity as compared with control water.
Example 3

This example demonstrates the method for producing vodka enriched
with 'H,'"°O.

Ingredients: %, Weight

Highly pure light drinking water enriched with 'H,°O, | 65
wherein the content of 'H,'°0 is 99.85 % by weight of water

Ethanol, 96 % 35

Light vodka 100

The final content of 'H, °O in the water of the light alcoholic beverage

amounts no less than 99.845 % under conditions, that typical water with the
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160 99.99% [ C2] on condenser (5)
bound of the distillation colum; -

install ed on upper
and collecting a

w@aoob/0gf’8condensat e as condensed hi ghly pure |P@iTRU2005/000044

i ght isotopol ogue
produci ng al coholic

wat er conprising 99. 99% of
[C2 > Cl1] appropriate for

1H2 160

beverages enriched with 1H2 160 Exanple 2 This

exanpl e denonstrates the | owering et hanol
hepatotoxicity. Materials. -

er enriched with 1H2 160
with content 1H2 160 = 99. 78% was used. Typi cal

wat er

least tdontantt &tHL PR 9803199 Anieititsvabous @d%ssn dotal quantity of water

_control . Procedure .
intasalagkali¢ heverags. t est as descri bed. Neurman MG

Bi ochem Bigphys. Res.,.Commun. 1993. 197(2):
ar Vo ¢ Watat e }

Et hanol -i nduced hepatotoxicity was

et al.,

932-41.

meOHqrEprising thovkighly powe light water in the

. 75 mM eth | f
AP GRS eh Ol oy S BPOSHIATL A8 ooy

24 h [ di
lgpébl tgxlnq?‘gy}n 3{?@ consequently

ter |l _viability was assayed in the MIT test.
ha@?ﬁ%?@%@@ﬂ%ﬁerﬁﬁs-Tam e 1 as cell viability nean

) in fold increase of control. Table 1.
Exd leiﬁr enriched with 1H 160 on et hanol

Ef f ect

hepapeéshdlfd EdcktailRnr{@ed \ﬁitH“H&EQ{!nt ly of control

(p<0.001) Water enriched with 1

60 up to 99. 78%

increases cell viability and | ows ethanol toxi|qQUéNteaf
Ingredparted with control water. Exanple 3 This exanple

denonstrates the nethod for producing vodka enrweigst, kg

with 1H2 160 The final content of H2 Oin the water
Svefetenar | i ght al cohol i ¢ bever age 65 - 105
Citric acid 2.35-3.5
Concentrated juice 8.7-10.8
Fruit flavouring 0.4-0.8
Exotic flavouring 0.01 -0.015
Red colorant 0.015-0.025
Sodium benzoate 0.14-0.20
Ethyl rectificate alcohol ' 52.6 -90.62
Carbon dioxide 29-3.6
Highly pure light drinking water enriched with 'H,O, | Balance
wherein the content of 'H,'°0 is 99.85 % by weight of water
Total 1000 dm’

The final content of 'H,°0 in the water of light alcoholic cocktail

amounts no less than 99.826 % under the most exacting requirement, that
quantity of typical water with the least content of "H,'50 99.731 % amounts up
to 20 % by weight of total beverage water.



10

15

20

25

amounts no | ess than 99.845 % under conditions, that

typical water with thel east content of 1H2 160 99. 731%
w@rmensEsabout 4 %in total quantity of water PEI/BU2005/000044

al cohol i ¢ beverage. Vodka enriched with 1H2 160

conprising the highly pure light water in the

aqueous- al cohol i ¢ conposition has reduced ethanol

toxicity and consequently has better consumner

properties. Exanple 4. Al cohglic cocktail enriched

with 1H2 160, The final content of H2 Ojin the water

of ThegHightl edeahalic cendktail | earrobed swith | #4°Ohan prepared by

99. 826 % under tge nost exacting requirenment, that
conygaHenalmanney.pl baobizingd lightraleakolie bevemse bag savoury taste,

1H2 99..731 % anmounts up.to, K 20 %y wei ght of total
aro%l@\ﬁé’bggéaaéﬁg?m{ﬁﬁw SQE@@%&W%e%ockt ai | enriched

Ex ' 1 51H2 160 is prepared by conventional manner. The
tned | i ght al coholic beverage has savoury taste,

1§ Itbd ongl t age i ght_ wat er . :
Thill QS rhoRifits ME mRaT, RRCD-Huchl: ke idffiched with
1H2|c909duci ng beer enriched with 1H2 160 The beer

enriched with 1H2 160 is prepared by conventi onal

Thenbesreenticistdivitly 'ThEG iepsedred (B conepationgl manner including
conposition including a malt, nolasses and |ight water

the sfepb ofont ent 1H2 160 = 99.88%in an anount not |ess
than 90 % by wej ght of the conposition; (2) boiling

(1) peepgriagheeinpostiamineduding a/mgﬁ-, rr(cﬂ)asmaimfghght water with

confen? *F5 RO Y S8V axt ¥mdunt 20T 1653 than 80%2 By weight of the
composition,;
(2) boiling said composition to make a wort;
(3) adding a predetermined quantity of hops to said wort;
(4) adding a predetermined quantity of brewers' yeast to said wort;
(5) aerating said wort to secure yeast growth;
(6) pitching said wort with a yeast slurry to provide a cell count of about 80 to
about 180 million yeast cells per mi;
(7) fermenting the pitched wort at a temperature of 3 to 10.degree. C. for 24 to
72 hours;
(8) removing the yeast from the fermented wort;
(9) filtering the resulting brew; and
(10) final fermenting the resulting brew in fermentation tank for at least 3
weeks.

The final content of 'H,'%0 in the total quantity of water into light beer
composition amounts no less than 99.82 % under the most exacting

requirement, that the total quantity of water of said beverage comprises up to 40
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(4) adding a predeterm ned quantity of brewers' yeast
to said wort; (5) aerating said wort to secure yeast
W@ e@e85784 6) pitching said wort with a yeast SPUF/RY2106/000044

provide a cell count of about 80 to about 180 mllion
yeast cells per m; (7) fernmenting the pitched wort at

a tenperature of 3 to | O degree. C. for 24 to 72

hours; (8) renpbving the yeast fromthe fernented wort;

(9) filtering the resulting Byew, and (10) final
fermenting the resulting brewin fernmentation tank for

% mic@mat%r Wegk StfheTl%stf codent ofit SR COATR] 3 Gvhich ke received
a

quantity of water into I|ight beer conposition
froRuliamblifeRsbesringoedieatsyand duitablequastityetraciess han 60 %)
requi renment, that thelt‘olgal quantity of water of said
of biele mager vattpcirstent af Hp @PR.8§%.cal water with the
| east content of 1H2 160 99. {31% which, is reCfi ved
f r ohs wibtaingddaer gurighed avith nde Ko eomprisingthe lighpwater and no
quantity (no |ess. than 60 % of |ight water wth
lesdomhaant “oPs 1baltsbob gt dhsadpeus IR B tstion hag reduced
with 1H2.160 conprising the.light I ess
et @k pig e Spmsnenty ten ot sl er BROh e
ESATHe ition has reduced ethanol toxicity and
——’@éﬂﬁggdaently has better consuner properties. Exanple 6
This ex | ¢ dempnstrates t hod fqr .producin .
Th, SxaBel5s orHRRTRLEh: TenaiF PR dr Progur it b pthea ligqueur

1000 ,dm ofi, s cocoa |iqueur, the follow ng procedure
ity o

Crlgae 8 dnBof cream (42%nilk fat) were
m ged W T 8579 dm8 i K, 12 Kg cocoa butter] @gfieht o
dnB hi|ghppedients |ight distilled water (99.85 %o I
l'i ght |i sotopol ogue 1H2 160 Thl S ni xture was m or <%
hombgeGearh (42% mulk-fat)age 59.8 dm3
2 | Milk 85.9 dm
3 | Cocoa butter 12 kg
4 | Highly pure light distilled water enriched 2.5 dm’

with 'H,'°0, wherein the content of "H,'®0
is 99.85 % by weight of water

5 |96 % ethanol 83.3 dm’

6 | Propylene glycol alginate 6 kg

7 | Sugar 250 kg

8 | Concentrated orange juice (65.degree. Brix) 62 dnr’

9 | Low-fat cocoa powder dissolved in highly pure | 23kg/200 dm’

light distilled water enriched with 'H,"°O,
wherein the content of 'H,'°O is 99.85 % by
weight of water of 70.degree

10 | Highly pure light distilled water enriched with | 320 dm’
'H,'°0, wherein the content of 'H,'°0 is 99.85
% by weight of water

11| Total 1000 dm®

To prepare 1000 dm’of sour cocoa liqueur, the following procedure was

followed:

SUBSTITUTE SHEET (RULE 26)
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honogeni zer (Al fa Laval) at 150/20 bar. Added to this
dairy mx were, in succession, 83.3 dn8 96 % et hanol ,
W®200g/08378py| ene gl ycol al gi nate and 250 kg SugBCT/RU2005/000044

wher eupon, after vigorous stirring with a fast-running
m xi ng device, a stabilized al cohol -cream base was
obtai ned. Added to this base was 62 dn88 concentr at ed
orange juice (65.degree. Brix) and 23 kg |lowfat cocoa
powder dissolved in 200 dnB 22 ghly pure |ight

e 1H2

59568y o Sral Gt domis el ware Jitadovihe 0 gaiymille. 2 kg cocon
bl Sihq Sy, " SIS S B At el LGRS of vn
sorf Rl HO PP TRASTA Dbl Fobglalals *152%  owo-stage
honfyEeeY (ALEOLA9RB A 150BCP AN IHINRE 16 Wi e Ual) mix, were, in

egr ee. r the final honogen

suctss R B3 . 9atmi961%i ethbhdl, BkE BepyTend divicol 8lei :
Thus,mal | water V\A’?i ch was us%éﬁfdg?’ rglrgo%la'lgtbll g%glggfe{ l%‘?‘z 250 kg
sugatl, owheteupohg afieagagomaist stirringgwithwatfest-niiningsnadededdevice, a
three tines durin% produci ng process at different
ba

stabghizrd @leaholsarages basthavasi abiainedtht Addedf tol Heis sa3ei wash62 dm’
confuEited ioradge i Lhsaretaso Tkt Bdats i o et rinvent powder
sl P A Rt o i S b Es ot i
o5, 002 A BT 0 ARSI S e i
distilledl whiep (oRdgs of, TRk BKRIbIud MESOR S dfded. This

beverage conposition.

suspeasRmgaseydteded M. déordk! bhi t i
plieHZ 160 1S no | ess thé;agnr 99@%??}9)?%@%}%8&;#%% er'? aoﬁ{'o stage

homegerdizer cathb$ 0/20bbate 'Beteveeh @lﬂhmﬂe%ithgihéﬁmgeﬁiz&ﬁloﬁ steps, the

ure light water in an anount from about 20% to about
prodyst gyas cooled to 20.degree. C. After the final homogenization step, the
beverage was aseptically bottled in 0.7-liter bottles.

Thus, all water which was used for production of this alcoholic beverage
was the light water. It was added three times during producing process at
different production stages.

The final content of 'H,'%0 in the water of the liqueur enriched with
'H,'°0 amounts no less than 99.79 % under the most exacting requirement, that
typical water with the least content of 'H,'®0 9.731 % amounts no less 50 % in
total quantity of water into alcoholic beverage

The obtained light liqueur has all additional advantages of light water,

including reduced ethanol toxicity in the alcoholic beverage composition.
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by wei ght of said al coholic beverage, wherein the
hi ghly pure light water is a conposition conprising
w0 e@astieut 99. 76% t o about 99. 99% of 1H2 160 BCMRU2005/000044
resi dual amounts of 1H2 170 , 1 2 180, 1 2H1605 1 2H
170 , 1 2H180 , 2H2 1606 2H2 170, io 2H2 18Cup to 100%
correspondi ngly; B) a physiologically acceptable
additive in an anount from Gbto about 75 %y wei ght
of said al coholic beverage; agd C) an acceptable
al cohol i ¢ conmponent in an anmount up to 100 % by wei ght
of said al coholic beverage. is 2. The al coholic

I of claim1, wherein the content of 1H2 ‘160 i s
WESEAIE,

“than 99.80% by wei ght of water of said
al cohal g1 RMHABEveragBRirthed: with S5 Qhlwhayeire the gontent of

wat er 1 n an anount ??gn1about 20% to about 95 % by
Y001 neflesatitra Do oHE%bitsy besightof watkeofi said destiajid beverage,
pure light water is a conposition conprising from
coBipRising9. 80% t o about 99.99% of 1H2 160 and O resi dual
ggtl)ggtashi%jm}% ll_g%mé Il%ﬁ@%}%c?n %nazol_{lllgcofrc’)mlabzol_{lt]g()q% tolabout 95 %
by weight of said alcoholic beverage, wherein the highly pure light water is a
composition comprising from about 99.76% to about 99.99% of 'H,"°0 and
residual amounts of 'H,0, 'H,'*0, 'H?H'°0, 'H?H "0, 'H’H"*0, *H,'°0, °H,"'0,
?H,"30 up to 100% correspondingly;
B) a physiologically acceptable additive in an amount from 0 % to about
75 % by weight of said alcoholic beverage; and
C) an acceptable alcoholic component in an amount up to 100 % by
weight of said alcoholic beverage.
2. The alcoholic beverage of claim 1, wherein the content of 'H,'%0 is no
less than 99.80% by weight of water of said alcoholic beverage, comprising:
A) a highly pure light water in an amount from about 20% to about 95 %
by weight of said alcoholic beveraée, wherein the highly pure light water is a
composition comprising from about 99.80% to about 99.99% of 'H,'°0 and
residual amounts of 'H,"0, 'H,"0, 'H?H'°0, 'H*H "0, 'H*H"0, *H,'°0, °H, 0,
?H,"%0 up to 100% correspondingly;
B) a physiologically acceptable additive in an amount from 0 % to about
75 % by weight of said alcoholic beverage; and
C) an acceptable alcoholic component in an amount up to 100 % by

weight of said alcoholic beverage.



10

15

2H2 180 up to 100% correspondingly; B) a

physi ol ogi cally acceptable additive in an anount from
w@ub0sROUt 75 %y wei ght of said al coholic bRPUBREY®S/000044

and C) an acceptable al coholic conmponent in an anount

up to 100 % by 5 wei ght of said al coholic beverage. 3.

The al coholic beverage of clainms 1-2, wherein highly

pure light water is selected fromthe group conpri sing

drinking water, distilled wagger, deionized water,

reverse osnosis water. 4. The al coholic beverage of

cl &.rhel aohehiertmveraggpny slaihsgl -Qaiwherair hpgldyl pure light water
. additive is _at |east one . selected fromthe group o
is sgloebed giomg the @roupiconyyuIsing sdrinking water,rdistitled watgri dgionized

sweet ener, flavouring, extract, essence, colorant,

WalEEJE VEESEHOSTRPSE d¥atet.echnol ogi cal addi t |f vel, f ood
1.5. T | [ ' 1;2.. .
ST Ry R TRACEL B e—
accBhiA BRIVl 1Bas o OEHIECtEN P e SrOBpRIfiBASE inorganic

sbpentcyisanl ko Sasuie, TSy EAORAL tinc,coloant

footlegid | racen teclamiogionl additive) ArahesRpsaket, Wi ne,

Chi nese wine, fruit wine, wne, alcohol cocktail,
al dofldie alcohobcdpwefage of tlammisniedt wheneinbae accéptableealcoholic
al cohol i c_beverage of clains 1-2, wherein said

compeugislis elaobod0agqueeus-racellio somposition. h r educed

ot r%?n[%e atxl%)c(). 8iitc)i)'everage of claims 1-2, wherein said alcoholic beverage

is selected from the group consisting of vodka, whisky, brandy, nastoyka, balm,

liqueur, tequila, rum, samogon, gin, Japanese sake wine, Chinese wine, fruit
wine, wine, alcohol cocktail, alcoholic beverage for refreshment, and beer.

7. The alcoholic beverage of claims 1-2, wherein said alcoholic beverage

is the composition with reduced ethanol toxicity.



