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Abstract

Introduction. The aim of this work is to identify equilibrium state of hydroxyl
proton of ethanol and water in various samples of vodkas and flavored vodkas
produced in Ukraine, using 'H NMR spectroscopy.

Materials and methods. Volumetric pipette were used to set up a required
volume (0,3 ml) of vodka or flavored vodka. External standard separated from testing
substance which is required for LOCK’s system operation deuterium solvent (acetone-
d¢) of NMR’s deuterium stabilization spectrometer is added into an ampoule in a
special form capillary. "H NMR spectra records and data processing were performed
according to the instruction of FT-NMR Bruker Avance II spectrometer (400 MHz).

Results and discussion. Experimentally determined elements thermodynamic
equilibrium of hydroxyl proton of ethanol and water in vodkas and flavored vodka,
using 'H NMR spectroscopy. In this work, we set three groups of samples with
equilibrium of hydroxyl protons of water and ethanol: unsteady; transitional; steady
equilibrium.

Steady equilibrium is characterized by a presence in hydroxyl group combined
unitary signal of EtOH+H,0 (8gion+m20=4,75...4,80 ppm). Unsteady and transitional
equilibrium characterized by a presence of hydroxyl groups two separate signals of
EtOH (dgon=5,34 ppm) and H,O (0m0=4,72...4,75 ppm). Unsteady equilibrium is
characterized by the presence of hydroxyl proton of ethanol (EtOH), which is
obvious. Transitional equilibrium is characterized by the presence of hydroxyl
proton, which is barely noticeable, which characterizes the transition from steady
equilibrium to unsteady equilibrium.

Conclusion. The conducted researches set a fundamental difference of behavior
of hydroxyl proton of ethanol and water in vodkas and flavored vodkas, using 'H
NMR spectroscopy. Equilibrium systems allow to improve the technological process
of vodka on distillery enterprises, to stabilize quality of finished product.
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'H NMR spectroscopy
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Beryn. MeToro cTaTTi € BUSIBICHHS PIBHOBAXKHOTO CTaHy TIIPOKCHUIIBHUX
MIPOTOHIB €TAHOJY 1 BOAU Yy FOpUIKax 1 ropuikax ocoOIUBHUX, BUPOOJIEHUX B YKpaiHi,
3a gormomororo 'H SIMP criekrpockorii.

Martepiaau i MmeToam. 3a JOMOMOIOI0 MIPHOI MIMETKH 3aaBajii HEOOX1THUM
00'em (0,3 mu1) ropuiku abo ropiiku ocodnauBoi. HeoOximauit ayst podoTH cHUCTEMH
LOCK'a - pneiitepieBiit crabunizamii SAIMP cnektpomeTpa anetoH-d6 - 30BHILIHIMA
CTaHJAPT, SIKUWA BIIOKPEMJICHUN Bl OCIIIKYBAHOI PEUOBUHU, BHOCUIIU J0 aMITyJd
y Kanuisipl cherniaibHoi (opmH; 3amuc CHEKTPIB 'H SIMP T1a 00poOKy JTaHHMX
MPOBOJIWIIA BIAMOBIAHO J0 1HCTPYKIIii, 1m0 Aonaerbes 10 Oyp’e AMP cnekrpomeTpa
Bruker Avance II (400 MHz).

PesyabraTn. EkcnepuMmeHTanbHO  BHU3HAYEHI  €JIEMEHTH  BCTAHOBJICHHS
TEPMOJMHAMIYHOI PIBHOBAru T'iAPOKCHUIBHUX IPOTOHIB €TAHOJIY Ta BOAM Y TOPLIKaX 1
ropikax ocoGmmBHX 3a goromoron 'H SIMP crekrpockomii. B po6oTi BugineHo 3
Ipynu 3pa3KiB BUXOMASIYM 3 PIBHOBArd TIAPOKCUIBHUX TPYN MPOTOHIB BOJIU Ta
€TaHOJIY: HECTAJIO; MePEeXiIHOT; CTaJ01 PIBHOBATH.

Crana piBHOBara XapakTepHU3YEThCA HASBHICTIO B TUIPOKCWIBHIA TpyIi
o0'eqnanoro ynitapaoro curnany EtOH+H,0 (0gwoprm20=4,75...4,80 ppm). Hectana 1
nepexijiHa piBHOBara XapakTepU3YIOThCS HASBHICTIO B TIPOKCHIIBHIN Tpymi JBOX
posninpHuX curHamiB EtOH (0giop=5,34 ppm) 1 H,O (dppo=4,72...4,75 ppm).
BinmiTHOIO iX OCOONUBICTIO € T€, 110 HEeCTaja PIBHOBAara XapakTEPU3YETHCS SBHOIO
MPUCYTHICTIO TiIpoKkcuibHOro npotoHa eranony (EtOH), a mepexinHa piBHOBara -
HasABHICTIO JeABe nomiTtHoro curHany EtOH, mo xapaktepusye mepexin BiJl cTanoi
710 HECTasI01 pIBHOBArH.

BucnoBku. Ha mijgcraBi mpoBeAEHOTO JOCTII)KEHHSI BCTAHOBJICHA MPUHIIUIIOBA
BIIMIHHICTh MOBEAIHKHM T1IPOKCHJIBHUX MPOTOHIB €TaHOJNYy Ta BOJAU y TOpUIKax 1
ropinkax ocobmmBux 3a momomororo 'H SIMP cmekrpockomii. Otpumani B po6ori
pPIBHOBaXHI ~ CHUCTEMHU  JO3BOJSIOTH  YAOCKOHAJIUTU  TEXHOJOTIYHUM  IpOLEC
BUPOOHUIITBA TOPLIOK Ha JIIKEPO-TOPUTUAHUX MIANPUEMCTBAX ISl CTaOUII3aIii SIKOCTI
rOTOBO1 MPOAYKIIII.

Kiio4oBi cioBa: ropinka, piBHOBara, rigpokcwi, mpoton, 'H SIMP
CIIEKTPOCKOITISI.
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BBenenue. llenbro cTaTbu SBISIETCS BBISBJICHUE PABHOBECHOTO COCTOSHUS
TUAPOKCWIBHBIX TIPOTOHOB JTaHOJIa M BOJABI B BOJKAX U BOJKAX OCOOBIX,
MPOU3BEACHHBIX B Y KPauHE, C TOMOLIBIO 'H IMP CIIEKTPOCKOIIHH.

Marepuanbl 4 MeToAbl. C IOMOIIBI0O MEPHOU MUIIETKHU 33]1aBAJId HEOOXOUMBII
o6bem (0,3 MJ1) BOAKM WM BOAKH 0co00i. HeoOXxomumblii mjis paOOThI CHCTEMBI
LOCK'a - neitrepueBoii ctabmimmzanuu AMP cnekrpomerpa anetoH-dg - BHEUIHUMN
CTaHJapPT, KOTOPBIM OTHEIEH OT MCCIEAYEMOr0 BELIECTBA, BHOCWJIM B aMmImyly B
KanuuIsipe CHelnualbHOM (POPMBI, 3alUCh CIEKTPOB 'H SIMP u 00paboTKy JTaHHBIX
MPOBOAWIN B COOTBETCTBUM C HMHCTPYKLMEH, KOoTOpas mpunaraercsi Kk @ypee SAMP
cnekrpomeTpy Bruker Avance II (400 MHz).

PesyabTrarbl. OKCHEPUMEHTAIBHO OMNPEACIEHbl 3JIEMEHTHl  YCTAHOBJIICHHUS
TEPMOJUHAMUYECKOTO PAaBHOBECHUSI THAPOKCUIIBHBIX MPOTOHOB 3TAaHOJA W BOJABI B
BOJIKAX M BOJKAX 0COOBIX ¢ romombio 'H SIMP cnekTpockonuu. B pabote BbiIeneHbI
3 rpynmbl 00pa3ioB UCXO/I U3 PAaBHOBECHS TMAPOKCUIBHBIX TPYII MPOTOHOB BOJBI U
ATaHOJIA: HEYCTAaHOBUBIIET OCS; IEPEXOIHOI0; YCTAHOBUBIIETOCS PABHOBECHSL.

YcTaHOBUBIIEECS PABHOBECUE XAPAKTEPU3YETCS HAIMYHMEM B THUJIPOKCUIBHOU
rpymmne o0beauHeHHoro yHurtapHoro curdana EtOH+H,O (Sgon+mo=4,75...4,80
ppm). HeycranoBuBIIeecs U nepexoIHOE PABHOBECUE XapaKTEPU3YIOTCSI HATUYUEM B
TUAPOKCWIBHON rpynne AByX pasneibHbix curHanoB EtOH (dgop=5,34 ppm) u H,O
(Oy20=4,72...4,75 ppm). OTAUYUTEIBHON HX OCOOCHHOCTBHIO SBISETCS TO, YTO
HCYCTAHOBHUBIIEECS] ~ PABHOBECUE  XApPAKTEPU3YETCA  SBHBIM  MPUCYTCTBUEM
ruApokcwibHOro nporoHa stanona (EtOH), a mepexonHoe paBHOBecHE - HaTUYUEM
enBa 3ametHoro curHanma EtOH, koropelii Xxapakrepu3zyeTr Mepexoa  OT
YCTaHOBUBILIETOCS] K HEYCTAHOBUBILIEMYCSI PABHOBECHIO.

BouiBoabl. Ha OCHOBaHMM TPOBEICHHOTO  HUCCIEJOBAHMS  YCTAHOBIIEHO
MPUHLUIIUAIBHOE OTINYMUE MOBEICHUS TMAPOKCUIBHBIX TPOTOHOB ATAHOJIA U BOJBI B
BOJKAX M BOAKAX OCOOBIX ¢ momompio 'H SMP crekrpockonuu. Ilomydennele B
paboTe PaBHOBECHBIE CHUCTEMbl MO3BOJIIIOT YCOBEPIIEHCTBOBATH TEXHOJIOTHYECKUN
MpOLECC TMPOU3BOACTBA BOJKHA HAa JIMKEPO-BOJAOYHBIX MNPEANPUATHSIX TS
CTaOMIM3aIMU KaueCTBa TOTOBOM MPOTYKIIUH.

KinoueBble cioBa: BOAKa, pPaBHOBECHUE, THUIPOKCHUJ, IPOTOH, 'H saMmPp
CIIEKTPOCKOMMUSI.

Introduction

NMR spectroscopy is widely used in physics research, industry, agriculture and



other industries [1]. NMR plays a particularly important role in food chemistry where it
used in the study of both simple organic molecules and complex macromolecular
structures and their complexes. A large number of articles discuss the use of NMR for
research of food products; meat, fish, dairy products, vegetables, fruits, juices, pastry,
cheese and alcohol products. This method provides comprehensive information with
relatively simple obtaining spectra, thus greatly facilitating and accelerating chemical
research.

NMR spectroscopy is most commonly applied to the nuclei of lightest isotope of
hydrogen 'H (protium, 'H isotope) proton [2-4]. The spectra measured using such nuclei
are called proton magnetic resonance (PMR) spectra. PMR accounts for about 90% of
all research on NMR spectra. Most of them operate in the Fourier transform mode.

The principle of NMR spectroscopy is based on the magnetic properties of
certain atomic nuclei that resonate in the radio frequency range of the
electromagnetic spectrum when placed in a strong magnetic field at a certain
magnetic field [1, 3-7]. This allows for the identification of nuclei in different
chemical environments. This property is explained by the existence of nuclei with
non-zero spin (intrinsic mechanical torque), that is determined by the sum of the
spins of its constituent protons and neutrons [4-7]. The spin of the isotopes’ nuclei
with an even number of protons and an even number of neutrons is always equal to
zero (zero moment). NMR is not observed in these nuclei [1, 7].

The first «low resolution» "H NMR spectra of H,O were obtained in 1946. The
first «high resolution» '"H NMR spectra of C,HsOH were developed in 1951. At first
glance, it may seem that this are fairly simple organic molecules, as many scientists
[1, 4, 8-22] continue to conduct NMR spectroscopy of ethanol due its relative
simplicity.

At the same time NMR spectroscopy exhibits variations in characteristics of
ethanol such as chemical shift, spin-spin interactions and the effect of chemical
exchange [1, 11-14].

In accordance to the requirements of normative documents of Ukraine vodka - is
an alcoholic drink with a strength of 37,5% to 56,0%, made of aqueous-alcoholic
mixtures (AAM) processed by a special sorbents with or without volatile ingredients.
Flavored vodka is an alcoholic drink with a strength of 37,5% to 56,0%, with a
marked flavor and taste, prepared by processing AAM with a special sorbents with
addition of non-volatile and volatile ingredients.

In the opinion Hu N. and others [23] vodka is a fairly simple physicochemical
system: a mixture of alcohol and water. However, each brand has its own distinctive
taste and features on the molecular level. Research conducted by Hu N. and others
[23] confirm that these differences are significant both during the stage of creating
AAM, and in the final product - the commercial vodka. The major differences are
associated with hydrogen bonds, in particular their strength, as confirmed by various
research methods such as 'H NMR spectroscopy, FTIR spectroscopy, Raman
spectroscopy. 'H NMR and FTIR spectroscopy demonstrates the presence of water in
the hydrate structure EtOH*(5,34+0,1)H,0. Water can also be observed in AAM as
well as in vodka. The authors [23] attribute this value with the perception of
organoleptic characteristics of vodka.



Lots of attention in the work of Hu N. and others [23] has been given to 'H
NMR spectra of hydroxyl proton of OH water and ethanol. Water protons are
represented as narrow singlets with dypo=5 ppm. The spectra of some samples are
represented by the appearance of a second broadened OH signal of ethanol at a level
of drion=3,5 ppm. The presence in the samples of a single signal of OH ethanol is
attributed to the weak hydrogen bonds of ethanol.

The effect of impurities (such as salts, acids, phenols) strengthening the
hydrogen bonds in AAM as well as in the finished product such as sake, has been
studied by Nose et al. [24]. Hu N. and others [23] have identified that the impurity of
compounds has an effect on the molecular dynamics in ethanol’s hydration process.

Previously, "H NMR research of AAM has been conducted and described in the
work of Kuzmin O. et al [25-27]. The obtained results of this work have proved a
fundamental difference in AAM behavior prepared from ethyl rectified spirit (ERS)
and water that has been passed through a various processing. It is indicated by the
presence of such features as divided signals of OH-protons of H,O and EtOH,
abnormal waveforms of CH; and CH,. Presence of these features characterize product
with a lower tasting properties. In the contrary presence of combined signal of
EtOH+H,0 and rational form of CH; and CH, signals (triplet - for CH3, quartet - for
CH,) - characterizes AAM with the best tasting properties. In this regard, we have
established systems with a steady and unsteady equilibrium depending on
transformation of hydroxyl protons of ethanol and water. Unsteady balance is typical
for AAM used with ERS «Lux» and drinking water, with a tasting score — 9,43
points. This also include the AAM made from ERS «Lux» and demineralized water
by reverse osmosis, with a tasting score — 9,30 points. The systems with a steady
equilibrium are typical for AAM made of ERS «Lux» and water softened by Na-
cationization, with a tasting score of 9,49 points.

Thus, in the work of Kuzmin O. et al [25-27] experimental evidence of
steady/unsteady thermodynamic equilibrium of AAM were established. The
established equilibriums affect organoleptic characteristics of AAM depending on
water treatment method and time of system’s functioning. However, the questions
related to internal mechanism and speed of unsteady thermodynamic equilibrium of
finished product - vodka or flavored vodka were not yet clarified.

Therefore, additional studies were required to be conducted for a more detailed
study of the internal mechanism of unsteady thermodynamic equilibrium to insure
provision of a high quality characteristics of finished products (vodka, flavored
vodka).

The aim of this work is to identify equilibrium state of hydroxyl proton of
ethanol and water in various samples of vodkas and flavored vodkas produced in
Ukraine, using '"H NMR spectroscopy.

Materials and methods
'H NMR analysis of AAM was conducted with the usage of:

- FT-NMR Bruker Avance II spectrometer (400 MHz); measurement error of the
chemical shifts for "H + 0,0005 ppm; 5-mm broadband inverse probe with Z-gradient;



thermostatic system (+25°C ... +100°C);

- Specially shaped capillary with acetone-d¢ (CD3),CO (atomic fraction of
deuterium — 99,88%; moisture content — 0,018%; bp=+56,3 °C, mp=-94 °C; chemical
shift of the residual proton 'H & = 2,75 ppm;

- High accuracy ampoules Ne507-HP for high resolution NMR’s spectroscopy
(400 MHz) standard length - 178 mm; outside diameter - 4,97+0,006 mm; internal
diameter - 4,20+0,012 mm; curvature £ 0 0006 mm;

- Volumetric pipette;

- Dispenser;

- The 31 sample of vodkas, flavored vodkas and moonshine, produced in
Ukraine (Table 1) were used as experimental material for 'H NMR spectroscopy.

Experimental studies of "H NMR were carried out in the following order:

- Preparation of samples to research;

- Recording of "H NMR spectrum;

- Conclusion and interpretation of work results.

Work methodology:

- 0,3 ml of vodka or flavored vodka prepared with a volumetric pipette with a
predetermined strength (40,0 £ 0,2)% vol. External standard separated from the
testing substance which is required for LOCK’s system operation (deuterium solvent
(acetone-d¢) of NMR’s deuterium stabilization spectrometer) is added in a special
form of a capillary into an ampoule. The obvious advantage of using the external
standard is the fact that standard substance’s molecules and test’s solution do not
interact with each other;

- "H NMR spectra records and data processing were performed according to the
instruction of FT-NMR Bruker Avance II spectrometer (400 MHz).

Results and discussions

The 31 sample of vodkas and flavored vodkas, produced in Ukraine were used
as experimental material for '"H NMR spectroscopy. These samples were divided into
3 groups with unsteady equilibrium, transitional and steady equilibrium of protons
hydroxyl group (Fig. 1-3).

We will study first group of vodkas and flavored vodkas with unsteady
equilibrium. This group has included 8 samples of vodkas of a different
manufacturers, brands, names and formulations (Fig. 1).

The selected samples of vodkas and flavored vodkas with unsteady equilibrium
characterized by the absence of single signal (EtOH+H,0), therefor hydroxyl group
of protons is represented by two separate peaks of ethanol (EtOH) and water (H,O).

The component of multiplet of hydroxyl protons of ethanol (EtOH) in each
sample is represented as a single broad singlet (s) with a rounded shape, located in a
«weak field» with a chemical shift 6g,op=5,34 ppm.

The component of proton of water (H,O) in each sample presented as singlet (s)
with a chemical shift dyy0=4,72 ppm. Waveform of H,O protons - is distorted
Gaussian curve, with a broadened base and a slight asymmetry of apex, which is
offset from the centerline.



Table 1

List of samples, used as an experimental material

Ne Name of product Name of enterprise
sample

1. | «Poliana Chysta»' LLC «First Ukrainian Vodka Standard»
2. | «Sprava maistra Spravzhniay' LLC «Distillery Altera»
3. | «Medoff Classic»' LLC «Crimean Vodka Company»
4. | «Xhlibna sloza»’ LLC «Distillery «Karat»
5. | «Istynna Sribna»' LLC «Distillery «Prime»

) CJSC «Crimean Wine and Cognac
6. | «Vdala Zhytnia» Factory «Bakhchysarai» c
7. | «Bilenka Pshenychna nyva»' LLC «Distillery «Prime»
8. | «Status Klasychnyi»' LLC «Zolotonosha Distillery «Zlatogor»
9 «Nemiroff Ukrainska berezova | SC «Ukrainian Vodka Company

" | osoblyvay® «Nemiroff
10. | «Green Day»1 LLC «Atlantisy
11. | «Perepilka Klasy(:hna»1 LLC «National Vodka Company»
12. | «Zlatohor Chysta sloza M’iaka»” | LLC «Zolotonosha Distillery «Zlatogor»
13. | «Khutorok Eksportna»' LLC «Crimean Vodka Company»
14 «Nemyrivska Pshen2ytsia SC «Ukrainian Vodka Company
" | ukrainska vidbirnay «Nemiroffh
15. | «Morosha Karpatska»' LLC RPE «Hetmany»
16. | «Luga-Nova Rosiiska»' PJSC «Lugansk distillery Luga-Novay
17. | «Na berezovykh brunkakhy»’ LLC «Crimean Vodka Company»
18. | «Luga-Nova Bila koroleva»’ PJSC «Lugansk distillery Luga-Novay
19. | «Ukrainka Dzherelna»' LLC «Atlantis»
20. | «Berezovyi tsvity” LLC «Beveridge group»
. 1 SE «Image Holding» JSC «Image
21. | «Khortytsa Absoliutna» Holding AnC»
22. | «Malynivka Lahidna»” LLC «Distillery «Prime»
23. | «Zolotyi Lviv Panska»' JSC «Lviv distillery»
24. | «Prime World class»' LLC «Distillery «Prime»
25. | «Pulse active»' LLC «Artemovsk Distillery-Plusy
26. «Ba1}<.a Lluksovza yakist LLC «National Vodka Company»
Pom’iakshenay
27. | «Nova Rublovka Klasychna»® LLC «Latona-Invest»
28. | Moonshine’ smt. Novgorodskoe
29. | «Poltavska bytvay’ CJSC «Poltava Distillery»
: ! SE «Image Holding» JSC «Image

30. | «Khortytsa Platinum» Holding AnC»
31. | «Artemivska Klasychnay' LLC «Distillery Altera»

Note. 1 — vodka, 2 - flavored vodka; 3 — moonshine
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Fig. 1. '"H NMR spectra of hydroxyl group protons of ethanol (EtOH) and water
(H,O) with unsteady equilibrium:
1...8 - number of the sample (Table 1)

The difference between the chemical shifts of hydroxyl protons of ethanol
(EtOH) and water (H,O) in each sample is Ad=0,62 ppm. This may indicate that
conditions for the formation of water structure with hydroxyl proton of alcohol were
not yet set, therefor we can state that thermodynamic equilibrium didn’t appear in any
of the samples.

We will study second group of vodkas and flavored vodkas with transitional
equilibrium. This group has included 11 samples of vodkas of a different
manufacturers, brands, names and formulations (Fig. 2).

The samples of vodkas and flavored vodkas with the transitional equilibrium as
well as samples with unsteady equilibrium are characterized by the absence of unitary
signal (EtOH+H,0) therefor hydroxyl group of protons is presented by two separate
picks of H,O and EtOH.

Component of multiplet of hydroxyl protons of ethanol (EtOH) in each sample
is represented as a separate subtle signal of a rounded shape located in a «weak field»
with a chemical shift dg,op=5,34 ppm.

Component of proton of water (H,0O) in each sample is represented as a singlet
with a chemical shift dyp0=4,75 ppm. Waveform of H,O signals is distorted Gaussian
curve, with a broadened base and a slight asymmetry of apex, which is offset from
the centerline.

The difference between the chemical shifts of hydroxyl protons of ethanol
(EtOH) and proton of water (H,O) in each sample is Ad=0,59 ppm. This may indicate
that certain prerequisites are created to establish equilibrium structure
(unsteady/steady equilibrium).

We will consider the third group of vodkas and flavored vodkas with steady



equilibrium. This group has included 12 samples of vodkas of a different
manufacturers, brands, names and formulations (Fig. 3).

P PR PR
(\ | f‘
I

| | |
| | |

vy

l\n

-
|

<t <t

mp l\‘\ mr l\n

o< o
|

1 i | i | |
| A | ‘\

| R | | | |
A /| /| /) A

)\ / \ J /“/ \ ‘ )\
e N N N U N

9(s) 10 (s) o 11(s) 12 (s) 13 (s) 14(s)

| i A |

/“ |
,/ \ \ ,5‘ / \ / :‘\
// \_ J \ T J/ N A / N 77/// \

15 (s) 16 (s) 17 (s) 18 (s) 19 (s)

Fig. 2. '"H NMR spectra of hydroxyl group protons of EtOH+H,0 with
transitional equilibrium:
9...19 - number of the sample (Table 1)

The selected samples of vodkas and flavored vodkas with a steady equilibrium
characterized by a unitary signal of hydroxyl group (EtOH+H,0). The component of
protons of EtOH+H,O in each sample presented as singlet (s), located in a «weak
field» with a chemical shift, which is in a range Sgon+mo0=4,75...4,80 ppm.
Waveform of EtOH+H,0 protons — is distorted Gaussian curve, with a broadened
base and a slight asymmetry of apex, which is offset from the centerline.

Conclusions



We will draw conclusions on establishing of equilibrium hydroxyl proton of
ethanol and water in vodka and flavored vodka by 'H NMR spectroscopy. We
identified three groups of samples based on the equilibrium of the hydroxyl groups of
protons of ethanol (EtOH) and water(H,O): unsteady; transitional; steady.
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Fig. 3. '"H NMR spectra of hydroxyl group protons of EtOH+H,0 with a steady
equilibrium:
20...31 - number of the sample (Table 1)

Steady equilibrium is characterized by a presence in hydroxyl group combined
unitary signal of EtOH+H,0. Unsteady and transitional equilibrium characterized by
a presence of hydroxyl groups two separate signals of EtOH and H,0O. Unsteady
equilibrium is characterized by the presence of hydroxyl proton of ethanol (EtOH),
which is obvious. Transitional equilibrium is characterized by the presence of
hydroxyl proton, which is barely noticeable, which characterizes the transition from
steady equilibrium to unsteady equilibrium.



The conducted researches set a fundamental difference of behavior of hydroxyl
proton of ethanol and water in vodkas and flavored vodkas, using 'H NMR
spectroscopy. Equilibrium systems allow to improve the technological process of
vodka on distillery enterprises, to stabilize quality of finished product.
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