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WO 2006/085784 PCT/RU2005/000044 Alcoholic beverage enriched with
12160 Technical Field s The present invention relates to alcoholic
beverage production. More specifically, this invention relates to
prwduatiassadialcoholic beverage enriched with 1H2160 by weightafsmeess
water of alcoholic beverage composition, in other words alcoholic
beverage with increased 1H2160 content in comparison with typical
alcoholic beverage composition. 10 Background of the Invention The
quality and purity of water as a component in the composition of alcoholic
beverages are one of determinative factors for life quality and human
health. Water as a chemical agent is a substance consisting of water
molecules. is However there is no absolutely pure natural water. The

natural watepdiplroientsever agen v el el pus Paytiparticles,

chemical and biological admixtures. l.e. any natural water (including any
drinicing water) is a compositioheshwatgrRield chemical *agent and some

other sybstances. The purification of water is a,vital necessity today,
Watersg%?if EShont é%vr%)% gdgegaet%sé#é O%C%'&a;’écq??gﬁﬂﬁ%e o?WﬁE—%’Qﬁd More
%]adﬁﬁcdﬂserﬁilis fam&nﬁanfﬁmamm%@gmmﬂ%e&ﬁ%génm' S@ifched
The tradifional water _purification methods are able to eliminate only
é‘éﬁﬁﬁx‘?gfg@fﬁ%mfa?% Wai grLb teRPYA REYSFaRe CoRMRHPEgdRt other
lwordhexlcdhnsiot dhangedbayaEioRebyesn ‘ﬂ?‘@%&ﬁfﬁﬂeﬁl‘%&ﬁﬁ%ﬁson with

molecules. 25 The molecule of water H20 consists of two chemica
a@*%h%cﬂmhﬁ&a@wmg&m@%m& Either of two elements also

consists of several isotopes.éé/& 5888@§?&§e415\%£ﬁ%%2005/000044 2

Hereinafter:
The quality and purity of water as a component in the composition of

alcoholic beverages are one of determinative factors for life quality and human
health,

Water as a chemical agent is a substancé consisting of water molecules.
However there is no absolutely pure natural water. The natural water always
contains 2 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. Le. they do not change the ratio between
isotope varieties of water molecules.

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

H and oxygen O, Either of two elements also consists of several isotapes.



10

5

20

25

the term <<hydrogen>> (lettering: 1-I) means a chemical elementas a
total of stable nonradioactive hydrogen isotope varieties; the term
<<oxygen (lettering: 0) means a chemical element as a total of s stable
N1 2mo@stBse oxygen isotope varieties; the natural hydrogega-£e0sistaéih.s
stable nonradioactive isotopes: - protium (lettering 1H); - deuterium
(lettering 2H, historical symbol D, further can be used lettering 2H or
equivalent lettering D). 10 the natural oxygen consists of three stable
nonradioactive isotopes: - oxygen-16_(lettering 160} - oxygen-17 (lettering
170), - oxygen-18 (lettering 180), (thé present invention concerns the said
stablélammmnaBizractive isotopes Is only); Any water as a chemical agent is

a composition of 9,isotope,varieties pf. water molecule such as: 1112160
o1 T ABYESR Ty ARistT) L DIBEAES 2 SHPRER Siemah B of
sfebleetbhyadiohieiisoboaespeh iysitpgararidtibs?H, and stable isotopes of

oxygen - 160, 170, 1s0. The other name for these isotope 20 varieties of

wate RN SRR ¥EsI SlekieraRe il Reans i shspoioy dsmestagincetel of
SBAOIIGE AR RAGE & ouBRRAIRLAEC hemical Terminology 2nd

Edition (1997) and reférs to a molecular entity that differs only in isotopic

compbsitistaiiseasnisorspits olsieblativmupdiopctiva 16610p221160

'H21§% Herel gn%%e!}%]e terms <<isotope 25 varieties of water
molec Fe>> ar?ldggﬂs opdiogue>> are used as convertible terms. WO

2006/085784iRAT(RU2665 1EHN0Geto S i essontont D Wateidsotarolbguesd
i [ %{}%ﬁffﬁ{f‘%‘?&r Eélgf rg!{%}g%?%@% p|§;[(ernat|onally accepted water standard

the natural oxygen consists of three stable nonradioactive isotopes:

- oxygen-16 (lettering '°0),

- oxygen-17 (lettering '0),

- oxygen-18 (leftering *0),

(the present invention concerns the said stable nonradicactive 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, 'BAHC0, 'H2H0, BPHYO,
“H,"°0, 1,0, *H,"0 formed by stable isotopes of hydrogen - 'H, *H, and
stable isotopes of oxygen - 0, "0, '30. 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 2
molecular entity that differs only in isotopic composition (mumber of isotopic
substitutions), e.g. 'H,'°0, '"HH'®0, 'H,"0. Herein and after the terms «isotope

varieties of water molecule» and «isotopologue» are used as convertible terms.
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'H2160 molecules comprising light isotopes 1H and 160 is 99.731%

(Vienna Standard Mean Ocean Water, VSMOW), and about 0.2683% of

the Ocean s Water is formed by water molecules comprising heavy
isotopes/@khat/0, 180 (0.0372% 1H2170, 0.199983% 1H2180+/Ru2005/000044
0.031069%'H2H 160, and etc.) (Rothman et al., J. Quant. Spectrosc.

Radiat. Transfer, 1998, 60, 665. Rothman et al., J. Quant. Spectrosc.

Radiat. Transfer, 2003, 82, p.9). The abundance of water isotopologues

in natural water varies depending on E%rth regions and climate io

conditions and is typically expressed as the deviation, 8, relative to the
VSMOUhstamdéent Hﬁewaanrasmpetagmbsmawmmowmofshwtwtﬁ the

topol 1H2160 found Light Antarcti
SRR PRSP T SR oo Wb e et s arel of
8BL°0 -Alkeb@RE, &hffrizingd 140, 180S0 2H5 RIS 0ol resPRNdSienna

" to the 99.757 1s % level of light water isotopologue H2160éﬁ% an Trigt,
e

L3aadayde Miemctisetsr Hake IYSdWharad abovalls cﬁéaﬂh@n gPcean
li 7
Ggraoﬁngelgglign%gpm%%%%huasaim%v%%gr%w%ﬁq GE ey SIEAY [0, 0

i€BOBBISG U 102 DOORRSEY N T U078 001 QGRS St I aancbetzo (Roﬂunan

g e e e R BB S ot
1BIn1 SORTHDES. ZRME’D 'Ea‘aﬂﬂi%ﬂ, @EHAMBRNEE Y. The/aiSindenaiabl water

Ievels 0 deuterlum prlsmg |soto$:o ogues.in water |s rather more 0. %
B%S‘B%} vipie OREGHE e PRsad climate

]&ﬁ@ﬁ@nﬁ%@%hwgld@ exdplosaidt. ﬁo%‘éoﬂ%v%?@ﬁt 3TaRsieRve to the
200&%2 p.9) a com epletlon of natural water of

- é@@féﬂﬁ SO0/ 0¥ TB ARG TR 200810000t oF light water
'S% REIRES IS t‘”;?g éﬁ/fa"éfﬁﬁ e loval.aLHeRt VR dBRIORYBA Antarctic
Precipitation, SLAP), wherein said 5-values of residual heavy isotopes are §°H
= 415.5%0, 870 = -28.1%s, and 50 = -53.9%s that corresponds to the 99.757
% level of light water isotopologue 'FL,'°0 (R. van Trigt, Laser Spectrometry
for Stable Isotope Analysis of Water Biomedical and Paleociimatological
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
4, "0, 0O heavy isotopes, such as 'H,Y0, 1,'0, 'HAS0, 'BAHO,
'HPH0, 21,0, 5,0, *H,'°0 can amount to 2.97 g/1.

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

2003, 82, p.9) a complete depletion of natural water of deuterium-comprising
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Thus, water with abundance of light water isotopologue 1H2160 more

than 99.76% is unknown from the art. 5 Method and apparatus for
production of the water with abundance of 'H2160 light water
ispbapedegiesmore than 99.76% are also unknown from the pftsiSoes/006044
mentioned above, in typical natural water the residual concentration of
molecules, comprising 2H, 170, t80 heavy isotopes can amount to 2.97 g/t
by 1o weight. In nature the less concentration of molecules, comprising 29
'70,'80 heavy isotopes, was found in Antarctica and corresponds to the
99.757 % level of light water isotopologue 'H2160 Heavy

isetpplegerrppesidesmatauRthinmderaaobliahisvatarisotapiague 'Hy' 0

%gg%etgél@g?%@iochemical processes and to a decrease of functional
Jai . a. . . . .
resources of the organism. There is the barest necessity to increase

the cBhtepvaktighithatbuniniec s ghimaxsBidpolane gh ionmandhan
rease the content pf'H2170, IH2180 1H2HI601H2H170, 1H2H'8
ggiﬁg&is Emgﬁ’ﬂé%erﬁﬁtecules, that lead to improving ofhuman

wellnersiaaddife aualibad fhemoataniaf sotanre ¥arstionef Walshance of

Jnolecule such as:'H2160, 'H2170, "H2'80, 1H2H'60, IH2H170, 1H2H180,
S Gih AteT HeruET QR HATS S Gifeany alspevrian e ron the

afontent of said isotope varieties of water molecule in drinking water and
beverages, including alcoholic beverages, used by human. An alcoholic

bevefsmeitivnddiatiavesinfiipitalsabrisowgotdies dsitR b G @5candration of

than 99.76% unknown-from-theart. 5 Mareover, alcoholic liver di e
R o P R S P Rh (O chea & by
wHIgh Of heavy diekets sheweavigéncedbialyciver, abaipridinto 3590, B0

develop alcoholic %%g%l#is, and S to 20% _develop cirrhosis. Lelbach WK.

|

B SRHOBEy BRSIEORBRC VAR Btieeaaf. aospserrAstiarthedty drdgradevel
of bt water isotopologue 'H,'°0.

Heavy isotopes-comprising molecules in mammal organism can lead to a
changs 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 ‘1,770,
H,'*0, 'HH"0, 'H*HT0, 'H'H"™0, 11,0, 1,0, *H,"*0 molecules, that
lead to improving of human weliness and life guality.

The content of isotope varieties of water molecule such as: 'H,'°0, 'H,"0,
'H,"0, 'HH°0, 'H'H"0, 'H'H"0, *H,'0, *1,"0, *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.



disease, vol.5, NY: Grune and Statton, 1976: 494-515. Thus, there is a
great need for a safe, effective ingredient for lowering ethanol toxicity in
alcoholic beverages with little or no effect on consumer properties of the
beverages. Unexpectedly, we discoyer that alcohol in alcoholic

composition comprising water with abundance of light water isotopologue
'H2160 more than 99.76% has considerably reduced toxic effect. It is an
objeabafdhe, presestidnventidissapiovidedth glodieticibalieraged. It has been

esucoaft%%;ﬁ g@ﬁa@gwﬂh bun 9?}9&% o Aigy Vﬁ%% Qﬂ&%ﬂ@é‘)&%ﬂ%ﬁe@ MeLe 10

n one aspect, there IS provi ded an-alcoholic

to hEersyel @m&@@w.themreoanw feir e darekm rbestsolislprrlesdK .
13%1&89?6%/9 hwyveightinbwatesof said algghelis beverage, canweising: liver

is%;%gl t%ag’&%ﬁ%ﬁ r;’er in aq@%%@i f.rpgn about 20% to about 95%

everage Wherein the highly pure light water is
a cdinposition isongrsingddornrabeife 9oy toiediedic0 19nde wirmg rsenol

rox@ e residual ampats HZ 1 02 180, BREH &R, HR D, JlgdiBO of the
2H2160, 2EI2'70, 2HZ180 up to 100% correspondingly; B) a

beysERASSlogically acceptable additive in an amount from 0% to about 75%
by vigighpaistid ateolilioveeveragerand @) aielodeptableeigoholiomprising

Wange& lx[;'d gr%?up&ﬂp&%t%pqg@tgyo\%%@“ @{ E@dlﬁ[ﬁgh@ﬁ 99.76% has

evera rief Description of the Drawings FIG. [is a schematic side

CORfiislRF 8t éﬁeébif‘érﬁiﬁ’§ fofHe production of the water comprising from

m?rft%% %_ii@ﬁ@@b@ﬂt tr;ﬂ\?:nﬁtli’ésﬁﬁHﬁl?zﬁﬁilbly weightvidisclosal@iflic beverage
S AR R D

weight of water of said alcoholi€ BMM¢agE comprising: A) a highly pure

lightiwaigr inaaamRunt irom abeut:d0%k tacikout Qbiedbynmeightwiisaid, O,
W e TG RS S AR ER A WRHRY JF .M 0P ORI B ohol
beverage, comprismg: 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,'°0O and residual
amounts of 'H.70, 'H.1%0, 'HIBS0, 'R0, 'HPH0, *H,"°0, TH,'70, *H,"*0 up 1o
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.

Brief Descrintion of the Drawings

FIG. 1 is a schematic side view of an apparatus for the production of the water
comptising from about 99.76% to about 99.99% of "H,'°0 by weight.

Disclosure of Invention

The present invention provides an alcoholic beverage enriched with ‘H.'°0,
wherein the content of 'Ho'®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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comprising from about 99.76% to about 99.99% of 'H,'60 and WO
2006/085784 PCT/RU2005/000044 6 residual amounts of H2170,
'H2180, 'H2H160, 'H2H '70, 1H2H'80, 2H2160, 2H2170, 2H2180 up to

19%esrirespendingly; B) a physiologically acceptable addith& i8R smon.4
amount from 0 % to about 75 % by weight of said alcoholic beverage;and
5 C) an acceptable alcoholic component in an amount up to 100 % by
weight of said alcoholic beverage. Preferably, the present invention
provides an alcoholic beverage enriched with 'H2160, wherein the content
of'H2160 is no less than 99.80% by weight of water of said alcoholic

beverage, comprising: ighlypuee li rij yameunisfrom, 17
O B g O B ok o it B et O
“HgSakiyteuoDlig bbwealestidia gbpmposition comprising from about

99.80% to about 99,99% of 'H2"0Q and . residual amounts of 'H217(g)
'H2180)A AL BRIogealy 13t FRBn et Bt 8 2paport Bpy 80 pargbout

0% e sReFinahAldcBl e Mbvsialegisally acceptable additive in an

amount from 0 % to about 75 % by weight of said alcoholic beverage; and

C) anGkedpassrpibbnhalrobehip SEMMAEN dmatntmeatlop wbld0 % by
v%?. toqﬁi]@aﬁlsﬁgﬁg%g‘g%?g%ge. Herein and after the definitions,
ith abu ight

<<water w ndance o water 20 isotopologue'H2160 more than
99.7 aPteterablyaisr pritheirtcmrasetbogmevitids2t6eltdndie beraterge enriched

T T T T LT
W63 daiahtudRISOBY ahihe coagitigikisotope variety of water

O gy Dure T1ah water in an Atnount o Abott 2096 o 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, 'HH0, '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.

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,'%0 » 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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7 Herein and after the term atypical water" means any water with content

of 'H2160 within the limits of VSMOW-SLAP standards, i.e. from about
99.731% to about 99.757 % by weight of water. Further, the present
inyeiighReaMides said alcoholic beverage enriched 5 with $24@0s000044
wherein highly pure light water is selected from the group comprising

drinking water, distilled water, deionized water, reverse osmosis water.
Further, the present invention provides said alcoholic beverage enriched

with 'H2160, wherein an acceptable alcoholic component is alcohol or
agueous- io alcoholic composition. Further, the present invention provides
said alggholic beyerage enriched, with ;H2160, wherein a physiologicall
ccepaH LA 4 e S SR SRS e of
ingLgDiovitaln misdialitn of ITISHGRMIL AVeptededd a0 dring, #dad9.731%
essence ISc?;gloranat ood acid, bracer, is technological additive, food

cfﬂﬁﬁ%‘é ERftie ,Xﬁ’éelﬁf}é%% Witi¥Ention provides said alcoholic

beverage,ensichag préledHRY R esRIN R ARPIRNMBRYS8E g enriched
selected from the group consisting of vodka, whisky, brandy, nastoyka,

beith, lidlel?, eiereitubighisniblenlight, yipsheise selRetofin&oChitgezrouwp

' it wing: wine, oly; il A2l e hev. :
e B e regoo osmosis
aleatieolic beverage enriched with 'H2160, wherein said alcoholic

b is th iti ith reduced. .eth | toxicity, .
et e e P RSy e d Bt Haduole ByRiaas gmiched
(Aieh fligy ‘Compaeent whigkdptatglblyipulelie ionaienicly @ 206851 8¢ueous-

PCT/RU2005/000044
alcoholic composition.

Further, the present invention provides said alcoholic beverage enriched
with 'H,'°0, wherein a physiclogically 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,'°0, 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 'H,'°0, 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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8 (B) a second component, which is a physiologically acceptable additive;
and (C) a third component, which is an acceptable alcoholic component.
First component (A) - highly pure light water 5 According to the present

INY 9Lz possible to produce water enriched with 'H216@-jkabhos/000044
amount more than 99.76 % and up to about 99.99% by weight of water.
Water can be purified not only of typical chemicals and admixtures, but

also of molecules, such as: 'H2170, 'H2180, 'H2Ht60, 'H2H170, 'FI2H180,
2H2160, 2H2170, 2H2180, which can amount up to 2.97 g/l and are a to

kind of admixtures concerning main component of water, which is'"H2160.

As a re€Bit atsecoadecdyaponsat l@btm@mnht)@mbgwsubsawﬂmable additive;
consisting pf'H2160 in an amount up to 99.99 %, in other words, light

water. This light water is a pure water to a greater extent than any other
purified {@Gte ki ¢¢nn@@lr1a®t1;qpbxchqmmaﬁmptﬁb&mmmwedtgpbmr
Thus, ong can reach a q and higher level of the water
purity. THESLFRS gl LS #Bn comprising from

about 98 & a@‘ﬂﬁ@%?&%@lpf‘ﬂ%ﬁﬁ&ﬁﬁg [esiblipmeyntzffuce water
'H2170, 'H2180, H2H160 'H2H170,'H2H'80, 2H2160, 2H2170, 2H2180
@B%hf@o%tbo%s&ﬁauﬁa@ﬂm@}ﬂbpa@wcmgnh%%éefﬁlm dabgut 99.99%

thachand ARRREASIRL, 20, ﬁﬁ%@f&i@m}{ usg Tc‘!ﬁaéﬁ L9 and

pure I|g t water comprising moret an 99. 76 % o ht | opo ogue
HiptBuceHrbphadeobyldisnléstibes.cfughias WhteOwitH1 e aHIghent H'H' "0,

g us aapp of A, It |s repared b
gg\%%l%vi?l u@t 2![ti(fufs%‘)gieﬁfrg;l‘oﬁﬁ frony (Em yplca at%?{ |sor?eg2 %ile %sam a

khﬁﬁoﬁaﬁ&mmmmmmcammﬂneamtﬁ@mpef %eﬂ@zh&ﬂﬂﬁéﬁ;ﬁ@ms a
270 11 180,'H2H160 'H2HNO IH2H'80 2H2160 2H2170 2H2180Q, .
eg,%rﬁpe@%@g/ gBIeEnoUS substance consisting of 'H, O in

an amount up to 99.99 %, in other words, light water. This light water is a pure

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 'H,"’0, 'H,"*0,
'"WPH0, '"PHT0, 'HH ™0, *H,'°0, *H,"0, "H,"30 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 9976 % of light
isotopologue 'H,'®0 is prepared by distillation of typical water with typical
content 'H,'°0 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, 70, and 0O such as: 'H,'"0,
1H2!80, I:HZHMO:‘ iH2H17O, iHZHESO, 2H2!605 2H2]70, 2H2§80!
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9 The process of the distillation includes: - evaporating natural water
comprising [C1] of light isotopologue'H2160 in boiling (see FIG 1,1) to
produce water vapor; - supplying the water vapor to the bottom (2) of
digillafigpsealumn (3); 5 - carrying out vapor-liquid contact befWeeR.as uo0044
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
the main flow direction which is the diretion of the 1o column axis; -

condendihg pratesy apdhsdidigonkentratian:of light isotopologue'H2160
[C2] on condenser (5) installed on the top of the distillation column; -

coIIectlngeﬁaBQFPHflgo‘Fﬂé‘ﬁ@a‘f@ﬁ’é conmainaga Highgtoiehtiiatensiogue 'H,'°0
CONRSising (e IPeay Cgftsa{i&éf&%rt{? 3069976 %) of light

|sotopologue 15 1H2160[C-+2 > C1] After respective treatment one can
get h|ghl§W1ﬁkﬁqﬂWé’H@ﬁﬁnﬁmr§0dﬁmbn§m(&) distiladl avate olumn (3);

deionize rever, ure water, et
types o %v%*i%’%ﬁfé B L e B g R en an
ah BNRIsES ‘&-,ytbartmsﬁﬁﬂdnefolfghblsomaodmém}@l@%mcmred
exclusive e les. of drj nklng water enriched with
R TR oA e Liquid
deinginge waterilosvtain ratiemlthe éﬁi@:l@iﬁe&%ﬁgaa@érdtﬁa"gﬁrmg@%f the

pure light water with mineral natural water with ascertained mineral
ﬂ%%ltféﬁﬁ“ﬂ?eaé@%&hﬁ)%%l&ﬂb@ddﬁ@@ﬂwpu@ﬁ@htlﬂ@@ dissontigf the
rr@@gﬁgho‘gﬁboonents such as inorganic salts and minerals, up to
necessary level. WO 2006/085784 PCT/RU2 0 0 5 /11000 9 4
- condensing water vapor with concentration of light isotopologue 'H,'°0

[C2] on condenser (5) installed on the top of the distitlation 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, > ¢y

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
11,160,

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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10 Nonexclusive examples of manufacturing of deionized drinking water
enriched with 'H2160 include the deionization of distilled highly pure light
water at 18 MOm. There is a molecular spectroscopic method for direct
deferminadion of s'H2160 content in samples. (Rothman et gl Jy Qhankiou
Spectrosc. Radiat. Transfer, 1998, 60, 665. Rothman et al., J. Quant.
Spectrosc. Radiat. Transfer, 2003, 82, p.). Any types of highly pure light
water with increased content of light isotopologue IH2160 are used for
manufacturing of light alcoholic bever? e io enriched with 'H2160' in an
amount no less than 99.76% by weight of water of alcoholic beverage. In
the priseaekuivevidonbigiplcpwe tighinfatarcan afindeiohived dhaking0%ater
to ahout 95 % ight of alcqholic beverage composition.. Second )
TR CHI ) i ol BECFIORIE Mt b LBy egy pure ligh
Rhysialogicaltyacceptable additive include, but are not limited to,

inorganic salt, mineral, nutrient, vitamin, sweetener, flavouring, extract,

essenteSEoldrant rdeanka docreontorigicartinkifer bisertkisomination of

gy iR teraletexRyalie eXeMles of RBANRAIRoWN Hthdiat
can be used in the 20 beverages of the present invention, include sodium
Triosige, $89Rurh0bETbHettenvaleinh, dhithivet nfimetsisen Batfste, Btansfer,
%qﬁiﬁ?r‘g hereof. Nonexclusive examples of minerals, which can be used
in the bévérages of the present invention, include boron, calcium,

chromiuy, typlaltoLdriphly fuoeidégigewatsmivwithodioesdsed, Gtitem; of light
R TR 2o e e, RhesP o Pl e
MRUEADVABSTBABCTH R 480RIAPA014ss than 99.76% by weight of water of
alcoholic beverage.

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

Second component (B) - physiologically acceptable additive

Bxamples 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, zine, etc. or mixture thereof,
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11 Nonexclusive examples of nutrients, which can be used in the
beverages of the present invention, include carbohydrates, protein, lipid,
essential fatty acid, vitamin, amino acid and its derivation, etc. or mixture

theeeahsbRegompositions of the present invention can contay@itznes/ 000044
effective s amount of one or more sweeteners, including carbohydrate

sweeteners and natural and/or artificial no/low calorie sweeteners.
Nonexclusive examples of sweetener include natural sweeteners, such as
sucrose, fructose-glucose - liquid sugar Purified honey, glycyrrhizin,
stevioside, the protein sweetener thaumatin, the juice of Luo Han Guo; or

to artificldbnexrcbhadvriceswrpleserbnsutings adpahiamebsagaiiiinthe beverages
cyq%%lates, acesulfame K, e{f.éor mixtuye thereof. Any natural or .

SRS PHENSAY ADEFRA RqlLde FRE SR, ihveiiBn g SrssApid, faty
omeidy vitargiboiafitakafbioniiidiavatomatd o tilizedbergioAs used
herein, such flavors may be synthetic or natural flavors. 15 Nonexclusive

exampldof SAMPRSIRh g ifhr J esple ixmitionrean seatalape effective
flanasufRSPP Y flﬁfvﬁﬁoféag@géﬂéﬂ@gprinﬁﬂﬁﬁﬁgléc‘é%o%ﬁ?%”%&@ﬂ%&rs and

peach flavors, apricot flavors, tea, peppermint, cCardimom, cinnamon,

johin, angiittaardtesel medooy paboieesthentenicTypically the flavoring

agents jonal ailable as concentrates oy extracts or in the
e L B R e AT el Such as
tenpeoes, dostuieiglacese and theuike. dgagxclusificéxdmples offieshahizin,
eéiracts hich can be used in the everages of the present invention,

in

RS iTFar s BIRIEERY SRS RN EE SRiPSCE rRANPTRSGHY: O
ExFERE £0a6H-DANHES 0RERBAES NOBRXEUSIYSRATBPIeS RheRFENSFelamates,

which can be used in the beverages of the present invention, includé

orsRE Bt Kedte) SE RRLFRAFR Bstepke, lemon WO 20061085784
PCTI R%ﬂ%gﬁg%fl synthetic flavor agent can be used in the present invention.

For example, one or more botanical and/or fruit flavors may be utilized herein.
As used hérein, 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 exfract, 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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12 essence, lime essence, cherry essence, cranberry essence, etc. or
mixture thereof. Nonexclusive examples of synthetic or natural coloring
agent, which can be used in the beverages of the present invention,
insladenantificial food dyes s and conventional food or food gelesaniss/oov0.44
such as caramel colorant, black currant extract, aroma extract, hibiscus
extract, etc. or mixture thereof Nonexclusive examples of food acid, which
can be used in the beverages of the present invention, include siccine
acid, malic acid, tartaric acid, gluconicizacid, citric acid, lactic acid, maleic

ST BT e L0 AP G, ER EE micre

tagaefpod, etc. or mixture thereof. Nonexclusive examples of
technological additives, which ¢an be used in the beverages of the

presenIRGETHSHY S feite lseedeivatvel e puhenl roldigaEcReiiich can
BORLAIRICHEE HeRIRNINZAIF Bhe PrREUIR IhRISR! FORd COmRRRANdREAyes

of the present invention as physiologically acceptable additive in alcoholi¢

el epayermpoliingdromieadscalyy astid sesmporersaml ralpassdiack currant

inar | le, li I , Which are
B S o R B Ferage of he
presednuechisiveampripiog ddddebampdnehislincinde:liggeelin thiebeoticages
cocktail, etc, Nonexclusive examples of food component, which can b .
G R e DAL PGS AP Rl AHTREIE i Bt
dowt;fattridliscidliRd ailicidraniiciehnial dien 40 eRE0RINBR 886d Qshosphoric
mixture thereof. 25 All physiologically acceptable additives are used in

36idn Sty RTCAILHNTS 832884y for production one or another alcoholic
beverageRt1cki¢eBRANE M HY2.LA0R(ORRILA RS /RY 2003/880% a0 pod,

etc. or mixture thereof,

Nonexclusive examples of technological additives, which can be used in
the beverages of the present invention, include preservative, emulsifier,
acidulant, gelling agent, thickener, stabilizer, etc. or mixture thereof.

Food component used of the present invention as physiologically
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



15

20

13 may be dispersed, solubilized, or otherwise mixed into the present
alcoholic beverage compositions. Several ingredients may be dissolved in
highly pure light water or alcohol, or alcohol-water mixtures. The solid
ingredienissmMay be dissolved in highly pure light water or inhet kg oaoe.
pure light water if required s prior to addition to the other components. In
the present invention physiologically acceptable additive can amount from
0 % to about 75 % by weight of alcoholic beverage composition. Third
component (C) - an acceptable alcoholic component The alcoholic
beverage enriched with 1H2160 in an athount no less than io 99.76% by

weightef spersetialsohbliti kel esagelei tiecpragent inentienpeesapriskeholic
hjghly pure light water and an agceptahle alcoholic component, - which are

RO SRRSO Rt rﬁ‘b%@%%ﬂfﬂﬁnr‘fﬁé’ preiiienivestisnitighly pure
alggholialeeverageii iRt biHe-Hai80:a0:&MPHRR0 LRSIkt may be

99.76% by weight of water of alcoholic beverage can be is defined as

aftistinedbivbiably pwieslighvaieg Buimbelimigihtawediehivmsey if required
bﬁ?{&?%@ﬁﬁﬁ%ﬁ&ﬂ%ﬂj&g%&gﬁ%@g@ﬁ&rum, samogon, gin, Japanese
e, a

sake wine, Chinese wine, fruit wi cohol cocktail, alcoholic beverage
for refresHmangsent boentaw. Poselogisaldesecapletde vastikit endeheanount

ith 'H2160 is.a C gsition 20 compyises.the highly pure light.water up
B T A R e B R e
of bran@yed dohesbweétit (42160:iscaanabpesiitonotioroprifiogdhe highly
pure Iigé]éwgater up.to.80% by weight in the aquequs- alcoholic base. WO
2006/08554 0Bk h5HERER 6845D NibRetdush dleauApiewtt no less than

nastpyia BPrigBRGWET WaAE00F aRPRIRi®verage of the present invention

comprises highly pure light water and an acceptable alcoholic component,

which are alcohol or aqueous- alcoholic composition.

In the present invention the alcoholic beverage enriched with 'H,'°0 in an
amount no less than 99.76% by weight of water of alcoholic beverage can be
defined as alcoholic beverage forms, including but not 1imitéd to, vodka,
whisky, brandy, nastoyka, balm, liqueur, tequila, rum, samogon, gin, Japanese
sake wine, Chinese wine, fruit wine, alcohol cocktail, alcoholic beverage for
refreshment, and beer, etc.

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,'®0 is a composition
comprising the highly pure light water up to 80% by weight in the aqueous-
alcoholic base.
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comprising the highly pure light water up to 80% by weight in the
agueous- alcoholic base. Nonexclusive example of balm enriched with
IH2160 is a composition 5 comprising the highly pure light water up to

806 hyoweight in the aqueous- alcoholic base. Nonexclusive examle koL
liqueur enriched with 'H2160 is a composition comprising the highly pure

light water up to 80% by weight in the agueous- alcoholic base. to
Nonexclusive example of alcohol cocktail enriched with 1H2760 is a
composition comprising the highly purg, light water up to 90% by weight in
the aqueous-alcoholic base. Nonexclusive example of be«;ﬁr enriched with

'H2I50nexslssiip oataspleond priesiy e g pliep urathy dwatbit S 98 D8Ron
ot i { 1 . i ; : ]

SRR ARl 1S 1S e e dR

sechMctyaseeight of water of alcoholic beverage can be prepared by

di ixing highl ight wat ith. t adcoholi .

comPBTERE UhEn AT BU RO O TR A0r SeNpeittor of e arageiton

esisiatogisalipREceniableohdditve. NonexdYsivy exaiphteiate varliaus-

lemon vodka, etc. Also, an alcoholic beverage enriched with 'H2160 in an
$€ss than 99.76% by weight of water of alcoholic beverage in

the preseRlinaRIieR 1A OB PIRRRIGMRY RO eabhIghIY O Ue JiainRigtion

directly at any stage of 25 alcoholic beverage production. WO
CODPIOBEY ShePCIIRURD0S dgiuowatasum dRefEiisiie weishsdndireagupous-

Eti %ﬁgﬁé'ﬁg‘}ewater can be added at the stage of wort production.

Nonexclusive example of alcohol cocktail enriched with 'H,’%0 is a
composition comprising the highly pure light water up to 90% by weight in the
aqueous-alcoholic base.

Nonexclusive example of beer enriched with "H,'°0 is a composition
comprising the highly pure light water up to 95% by weight in the aqueous-
alcoholic base.

In the present invention an alcoholic beverage enriched with 'H,'%0 in an
amount no less than 99.76% by weight of water of alcoholic beverage can be
prepared by direct mixing highly pure light water with an acceptable alcoholic
component, which can be alcohol (ethanol) or compasition of alcohol and
physiologically acceptable additive. -

Nonexclusive examples are vodka, lemon vodka, etc.

Also, an alcoholic beverage enriched with 'H,'®0 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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Water with typical content 'H2160 (from about 99.73 1% to about 99.757
% by weight of water) can be substituted for highly pure light water
enriched 5 with 'H2160 in an amount no less than 99.76% in any alcoholic

beuenagrisExept water, other components remain the same gecidig Moy
typical composition for conventional methods of the production of one or
another alcoholic beverage. Preferably, the alcoholic beverage of the
invention is bottled, packed or canned and still or saturated with carbon
dioxide of necessity. 10 Preservatives may or may not be needed in
alcoholic compositions of the present inVention. Techniques such as

aseptic aldorcbisave ik prosesiingnay dauiiizegho wxeif GeIRy wadvdsat the
Water isi_the ssential component of all biological systems. The functions
S BIRANEES T the role of the medium where the biochemical

processWatdbwitH dfucioreithe stabolitesdaln plageyMatetdaliRsit 99.757

digfct part jn chemical reactions, structurization and stabilization of the
mo?

eI 8Pl BNy PP asabsEer forahispdepvsarig i ovadersenriched
theifg SRR aHoRAl MR 0 3B USR: %Ff?’@m%ﬁgﬂ@hoﬁiéﬁ%%?age. Exept

transport of nutrients. As mentioned above, light and heavy water
isteisslciiisceaveosietiscezeipripesdexin diotdgigalosygpéral Eomposition for

: i | .d th f.bi ical
R S e Ao MOpeeree
(Cherverizkeptlaly, Jhe 3] Adicl beverd)e 1068 ibRB%iol akhasatlee phcked or
al,, Natyre gtrUﬁlt. Biol., 1995, 2 (10): 852-855. Connelly et al., PNAS,
1§@ﬂ?§%?‘ﬁ 41 8BS BIRle & b HArhiL Al o Resssid0, 8 25 (18):

4283-43033ehvaischonyy | SOOBRARIREI IR IS ES1B %?gﬂm{ions of the

organism decrease of functional resources of the organism. W

2GR IPENsen Rigduuisrsonrd: 16 sentierasHabdeanthidl qonaassiol may

isg%&gﬂqg%%gf‘d\?@&gﬁ e such as:'l_12160, 'H2170 'H2180,
'H2H160'H2H1701H2H1802H21602H217(r) 2H2180 in

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 mdbﬂity, 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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human organism directly depends on the content of said isotope varieties
of water molecule in drinking water and beverages, including alcoholic
beverages, s used by human. Thus, it is more preferably the taking of an

algahalichewarages enriched with 'H2160 prepared on the Basg, 0534
pure light water in accordance with present invention. Furthermore,

unexpectedly, we discovered that water enriched with 1112160 in an
amount no less than 99.76% is effective and safe ingredient for to
lowering ethanol toxicity in alcohol compositions. These conclusions are
confirmed our experiments performed 6h mice (example Ns 2). Thus, in

the presgrhénvrRilighalcaholoheyetRRpHERadiMItR H2/469 $ORBHR S 1ch

high| li t it t of' 60 f bout 99.76% b
55108 Gt O AReIN T GhcHEHE s i Bl iy ST in

aleanelio ﬁﬁ%iﬂ%&wtﬁeﬂéﬂﬁ%ﬁﬁﬁ&w}ﬁé}?@%%@&%@b‘?&é@é\/‘\}ﬁﬁ{gﬁés of

of alcoholic beverages. Moreover, alcoholic beverages enrich

‘Moo lgaulsnio dninkonle seathaarebizevsagesy éighudihg alepbd hicbatiages,

' lity, hey offer all..
R e M B AR SRRt Bt e
amocintdoniths tHalle @A ai6ds by wieighieé weterighBlcpneliclpgterager in

which are obtained by the present invention, are a new product which has
ﬁ&PBE%? ?Sﬁ%}éé’aﬁfﬁé’&%@t{ﬂﬂe. The following examples are presented

to demenshi@iadhe, inveatienedle Sdrapes@RdlusiativaLPNANERE with
not iptended to limit the scope of the 25 invention in any way. WO

2bb6/d87 82 FEIYRIDO0SIIChERS L Fokbdimmpiieativhisukantpléngredient for
IsMansy atasHn MEHIaH, 9h PHRLMEHII gY SHER IR WAL i ions are

invention. -
confirmed our experiments performed on mice (example Ne 2).

Thus, in the present invention alcoholic beverage enriched with 'H,¢0
comprises highly pure light water with content of 'H,'%0 from about 99.76% to
about 99.99%, which is the effective ingredient for lowering ethanol toxicity of
alcoholic compositions without decrease of the main consumer properties of
alcoholic beverages. Moreover, alcoholic beverages enriched with 'H,'%0 in an
amount no less 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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Light water comprising 99.99% of light isotopologue 'H2160 is prepared 5
by distillation of natural water comprising 99.70% of light isotopologue 'H2
160 with using the apparatus in FIG. 1 under temperature 60C and

presSwEesZshars. The process of the distillation includes: -peyagokatRgh o4
natural water comprising 99.70% [CI] of light isotopologue 'H2160 in

boiling (see Fig 1,1) to produce water vapor; 10 - 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.d’ structured or random packing)
wiBusrtéedistillation column, simultaneously the liquid and the vapor flow
in mutually, opposite directions over the surface of the 15 contact device

along a MiHSWBlfcdaBPMNalistAfo M aretaoRrefsing diighly axme light

Copgiensing, WalesMaRer with concentration of light isotopologue IH2160
99.99% [C2] on condenser (5) installed on upper bound of the distillation

column;12ght areteonentpiist p 29 8P bormddightd sasopmhoigrs HAGhiy prepared
p | r tisy .99% of lghtq polo, 'H2160 [C2 > G

o e S IR ST 08 Gt om0
Exathplei@gTthis aprmapte deRiohstraids teeperating 6Manald pressure 0.2 bars.

hepatotoxicity. Materjals. Water enriched with 1H2160 with content
'H%%BIQ%%}EW;?%@EW jater with content IH2160 = 99.74%
was useckagpdieohaia] A0RRIAHHEA Fit ol 48 80P PR 411 Ssotopologue

Procedure. Ethanol-induced heg?atotoxmity was assayed in vitro test as

deBeribe i Rlinsfsrrd & hil) BIGERENEBIGHRY¥2RES. Commun. 1993.
éfggic-g%?gﬂgh@iﬁ%mBFR?%H%‘&SHP(%%HE%%%&%%SW&& 3);

- carying 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 coliecting a part of condensate as condensed highly pure light water
comprising 99.99% of light isotopologue 'H,'%0 [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,'%0O with content 'H,'%0 = 99.78% was

used. Typical water with content 'H,'°0 = 99.74% was used as a control.
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mM ethanol for 24 hours in medium prepared on water enriched with
11-12160 or 5 control water. The cell viability was assayed in the MTT

test. Data are presented in Table 1 as cell viability mean SD (n=6) in fold
ingieanerkeqntrol. Table 1. Effect of water enriched with'H at60:@R005/060044
ethanol hepatotoxicity. Treatment Cell viability, in fold increase of control
Control water 1.00 1.76 High pure light water (99.78% of light 1.24 9.68*
isotopologue 1H2160) *Differs significantly of control (p<0.001) Water
enriched with 'H2160 up to 99.78% increases cell viability and lows io
ethanol toxicity as compared with contf8l water. Example 3 This example

demorptiieiite Fiathed-fedpied ueipavostkaignticiedssnitbdl 2 ¥6h test as
Ingredients: %, Weight_ Highly pure light drinking water enriched with HZ

ST IR rOPRER DAtE At 8 1PAEPETisIOIEE 56 BySweietvatets. 197():
Fippngl, B%f onbifih MRsRohAD HGSINBLIRNRILALbA Oplasehaass 75

of the light alcoholic beverage is amounts no less than 99.845 % under

conieasolifar fibaniaiemedivmaweedosi0ssrs snriched with 'H,'°0 or
Pc&ﬂ-ﬁ%ﬁgt(%?/ 490041 %t?aﬁm ﬁ%@tﬂ}{%%ééﬁﬁ%%%’ggégegé%%]@ﬁ%sented

about 4 % in total quantity ater in
enrcidd ithcel ¥60b day presing-tRB Kigidly ipLfiel d ghe reate oificibretrol.

S B e S TS S NS e B icity.

Treatment Cell wviability, in fold mcrease of
control
Control water 1.00 £ 1.76

Fligh pure light water (99.78% of light | 1.04 & 9.68%
isotopologue "H,'°0)

*Differs significantly of control (p<0.001)
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,'°0.

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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5 has better consumer properties. Example 4. Alcoholic cocktail enriched
with IH2160. Ingredients Content, Weight, kg Sweetener 65 - 105 Citric
acid 2.35-3.5 Concentrated juice 8.7-10.8 Fruit flavouring 0.4-0.8 EXxotic
flauowiingse:01-0.015 Red colorant 0.015 - 0.025 Sodium henzeeaissaonos
0.14-0.20 Ethyl rectificate alcohol 52.6-90.62 Carbon dioxide 2.9-3.6
Highly pure light drinking water enriched with H2 0, Balance wherein the
content of'H2160 is 99.85 % by weight of water Total 1000 dm The final
content of H2 0 in the water of light alcoholic cocktail amounts no less
than 99.826 % under the most exactmg@equwement that io quantity of

tyieal svatenvith' g Ieash o eNaeloLHR 140099 734 Hh aspaupiadiRyte2Rater

% by \gé? 8 E of total beverage water. WO 2006/085784 PCT

AFV5528Re light alcoholic cocktail enriched with 'H2160 is

prepareadm SONVYESNIQTL ARG ¢ @?ﬁgw hght

has savoury taste, aroma and all addi

RIGANRNIG ARVEERGEN the

onal advantages of light'water.

Enanssis slsohgliecamprsiian drsuraducast eflesthol troripitodeihg drsequently

s CRHEReHN tBnsumer properties.

Example 4,
Alcoholic cocktail enriched with 'H,'%0.

Ingredients Content,
Weight, kg
Sweetener 65-105
Citric acid 23535
Concentrated juice 8.7-10.8
Fruit flavouring 04038
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 29-36
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 ne less than 99.826 % under the most exacting requirement, that
quantity of typical water with the least content of 'H,'°0 99.731 % amounts up
to 20 % by weight of total beverage water.



15

20

25

'H21GO0. The beer enriched with 'H2160 is prepared by conventional

manner including the steps of. (1) preparing a composition including a

malt, molasses and light water with io content 'H2d60 = 99.88% in an
amounéanatiess than 90 % by weight of the composition; (2pdeilingsaidoss
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; 15 (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 nil; (7) fermenting the pitched wort at a temperature

of 3 toTlge déghtealColmlie4 tockaioursi@®®)wahoViidhe keaseard by

the fermented wort; () filtering the resulti rew; and (10) final
O e Bt G Y HEP LT R F YR ke tast
‘BhentinahdaiitedtinfobiZ L6 e taialighantiyesf water into light beer 25

mposition amounts no less than 99.82 % under the most exacting
%)&}%Biﬁé%t, that the total quantity of water of said beverage comprises up

PHH WRn81e6 /RId2 0 ic t | :
least content of%ﬁ%gg 7%%%9%%%%1 ?séfeéﬁej.f\/agjéxf{r%r? es\égﬁd%ﬂl%mu i%‘lllth

: r@gredien?s, and suitable quantity (no less than BQ %) of light water
L e RR T
deugtens-eficoholic composition has reduced
(1) preparing a composition including a malt, molasses and light water with
content 'H,'%0 = 99.88% in an amount not less than 90 % 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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ethanol toxicity and consequently has better consumer properties.

Example 6 This example demonstrates the method for producing sour
cocoa ligueur enriched with 11-J2160. Content, Ingredients dm'or kg 1
Creamd2%7milk fat) 59.8 dm 2 Milk 85.9 dm 3 Cocoabuttepd2kpéhs/ooo044
Highly pure light distilled water enriched 2.5 dm with 'H2160, wherein the
content of 1112160 is 99.85 % by weight of water 5 96 % ethanol 83.3 dm
6 Propylene glycol alginate 61cg 7 Sugar 250 kg 8 Concentrated orange
juice 65.degree. Brix) 62 dm 9 Low-fat cocoa powder dissolved in highly
pure 23kg/200 dm light distilled water élriched with 'H2160, wherein the

coptensiehil h2koR it 98 3¥e by omeiahsOf Mates 0b7B degreehidh Highlyeived
pure light distilled water enriched with 320 dm 1112160, wherein the

ccfm@h'é@lﬂdlm Bawidgocss mersinaigrnst shitableiavariitidoe i therd0 %)
\%%@%W%f&?ﬂ%@g@g|lng}g_8t§%followmg procedure was

E SHEET RULE126}
The obtained beer enriched with H,

O comprising the light water and no
less than 5-7 % of alcohol in the aqueous-alcoholic composition has reduced
ethanol toxicity and consequently has better consumer properties.

Example 6

This example demonstrates the method for producing sour cocoa liqueur

enriched with 'H,'°0.

Ingredients g;?éﬁi’g
1 | Cream (42% milk fat) 59.8 dmr’
2 | Milk 85.9 dm’
3 { Cocoa butter 12 kg
4 | Highly pure light distilled water enriched 2.5 dm’
with "H,'°0O, wherein the content of "H,'°0
15 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 dm’
9 | Low-fat cocoa powder dissolved in highly pure | 23ke/200 du’
light distilled water enriched with 'H,'O,
wherein the content of 'H,*0 is 99.85 % by
weight of water of 70.degree
10 H1ghly pure light distilled water enriched with | 320 dm’
PR, 10 O, wherein the content of 11,0 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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WO 2006/085784 PCT/R132005/000044 22 59.8 dm3of cream (42% milk
fat) were mixed with 85.9 dm3 milk, 12 kg cocoa butter and 2.5 dm3

highly pure light distilled water (99.85 % of light isotopologue 'H2160)This
mwur@avasfiomogenized in a two-stage homogenizer (Alfad-ewabietiooonss
150/20 bar. Added to this dairy mix were, in 5 succession, 83.3 dm3 96 %
ethanol, 6 kg propylene glycol alginate and 250 kg sugar, whereupon,

after vigorous stirring with a fast-running mixing device, a stabilized
alcohol-cream base was obtained. Addgd to this base was 62 dm3

cggvt‘%e trated orangﬁégice (65.degree. Brix) and 23 kg Iow-3fat cocoa

pOw SRS W 260k M HIGTB reNsghvdtbtfied Waremidls, 62 deatocoa
lighte}o dsatopalogye 'Hi )8%{1 . eg.: Cafina Oggg highly - .
pure light distilled I\@/ategg}gg. _ fggpoqui |g%t?§§g§£ogﬁa§{|£ 5We}f;e of  light
Aiencipgie sudberididhiwashisiee toveo.ddyrme genamd homogenired-stage

iGe, In.A: e ' 50/2 r,Between and after the .
o S s L A AR 8 R B e
fine¢¢rsmog8Aidadion 36et tikarid belaragopyisaseptichtydieitiedia 250 kg
9 7-li e} %'%té%sbghu& all water which.was used for production of this
AR aY rage  Was teeirgHt M@glm&%% dURrasi mes g slsyice, a

prairiiciny pratedscatasifierenverodislinnstanagedns gl 60teWR1 62 dm’
'H2160 in the water qf the ligueur enriched with. 20 1142(60 amounts no

[EEECHIERGS AEOBEHHS A ealiiy randifsrendanafatypreervpasider
widhofvedeast 200 mHOTHEAO0SAS i AmeUTI yo8 dptle i
quantity of wafer jpto alco oﬁc gqélverégg Th%?gﬁﬁgm%ﬁgu@%faﬁgm
5 pivafta§ls of lighdeogas:, (hclitindyed2fedathanghlyxisitseiright
; hglic he g ition. WO 2006/08 .

Egiggg% 293%%%5% Zfé? MROFIRL Iso%pcﬂogue 5@%4"0) were added. This
suspension was heated to 70.degree. C and homogenized twice in a two-stage
homogenizer at 150/20 bar. Between and after the homo genization steps, the
product was 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 $9.79 % 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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WE CLAIM: 1. An alcoholic beverage enriched with IH2160, wherein the
content of 'H2160 is no less than 99.76% by weight of water of said
alcoholic beverage, 5 comprising: A) a highly pure light water in an
awursfreaTsabout 20% to about 95 % by weight of said aleaiaticzeosnooo4s
beverage, wherein the highly pure light water is a composition comprising
from about 99.76% to about 99.99% of 'H2160 and residual amounts of
1H2170, IH218(r) 1H2H160, 1H2H 1709 1H2H'50 2H216WH2170, i0
2112180 up to 100% correspondingly; ?3) 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

TR Yomox ineight of said alcoholic beverage 1s 2. The alcoholic beverage
of claim 1, wherein the content of' H2t60 s no qu 0%
fa g‘H

of wate- ohBafdCaRBHE REBEPERGRIEBRHTEHY: Eﬁ}?e%}érﬁo it of
V@eﬁdﬁ RN8MeUntEaaHgyl 32%&@@&%‘? Imfs BY wiedohiceheB beverage,

alchalic beverage, wherein the highly pure light water is a composition
cwmprsiefrom about 99.80% to about 99.99% of 'H2160 and 20 residual

¥/ )
S o MDD R B P 80 o
emaghe aﬂdmdeaﬁwfohmbmagwn WhereimitbethighBo hgrevBRiit whier is a

id alcqholic b dC I h lj t
RO SO Lo B Tb DR e BB S g 0 and
%@ﬁﬁ%&@@s@?H@Q@@Qﬁﬂ%‘ﬂ@sﬁhéﬁﬁdhllé}ﬁeﬂé@éﬂ&o 1,0,

i 1-2, wherein highly pure light water is selected from the group

éﬁapﬁ%ﬁi@t@rm%@ e RSINEY water, deionized
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 o
less than 99.80% by weight of water of said alcoholic beverage, comprising:

A} a highly pure light water m an amount from about 20% to about 85 %
by weight of said alcoholic beverageg wherein the highly pure light water is 2
composition cempzismg from about 99.80% to about 99.99% of 'H,'®0 and
residual amounts of 'H,"'0, 'H,"*0, 'H*H'0, 'HH "0, 'HAH0, *1,"°0, "0,
21,20 up to 100% correspondingly;

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

C) an acceptabie alcoholic component in an amount up to 100 % by

weight of said alcoholic beverage.



10

15

water, reverse osmosis water. 4. The alcoholic beverage of claims 1-2,
wherein a physiologically s acceptable additive is at least one selected
from the group comprising inorganic salt, mineral, nutrient, vitamin,
swectenets ffavouring, extract, essence, colorant, food acid pbtiagefessno0644
technological additive, food component, 5. The alcoholic beverage of
claims 1-2, wherein an acceptable alcoholic component is alcohol or
agueous- alcoholic composition. 10 6. The alcoholic beverage of claims
1-2, wherein said alcoholic beverage i§4selected from the group

consisting of vodka, whisky, brandy, nastoyka, balm, liqueur, tequila, rum,

samogbn/ inalabalie srevategaviries ininebe?viresrtisithipinle, pinrelight water
BB el ot G, e i
tatenmpasisorsmitbisedateed ethanol toxicity. '

4. The alcoholic beverage of claims 1-2, wherein a physiologically
acceptable additive is at least one selected from the group comprising inorganic
salt, mineral, nutrient, vitamin, swestener, flavouring, extract, essence, colorant,
food acid, bracer, technological additive, food component,

5. The alcoholic beverage of claims 1-2, wherein an acceptable alcoholic
component is alcohol or aqueous- alcoholic composition.

6. The alcoholic beverage 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 compeosition with reduced ethanol toxicity.



