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fety Control of Alcohol Drinks.

day-and-night according to the Official Methods the
ratories should determine the following 9 (nine) volatile

tate, ethyl acetate, methanol, 2-propanol,
n-butanol, isoamyl alcohol.

jons of these comp
Ilcohol (AA).

re expressed in milligrams per liter -

of concentrations the internal standard (IS) method is used
ethods 972.10, Commission Regulation EC 2870-2000). These
to use pental-3-ol as IS.

- Some researchers (GOST R 51698, Russia) make calculation by means of
ther= method to avoid the introduction of another source of
error, such as the addition of an internal standard.



tive values of impurity concentrations per
required

vlv concentration) of the analyzed



per (Journal of Analytical Chemistry, 2003, v. 58,
use main component (solvent) for determination
lon was proposed.

ermination of volatile compounds
expressed in milligrams per liter
solute alcohol (AA) rding to the Official Methods
uring of alcohol strength of analyzed sample.

ide range of signal registration from flame ionization detector (FID).
linear range of modern FID is generally more than 10’. Signal
re‘{;‘istration from Impurities compounds and from main component
ethanol takes place without any distortions.
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Typical chromatogram of standard ethanol-water (40% and 60 %) solutions. To
show the dominant component ethanol and another compounds synchronously the
logarithm scale of response signal is chosen.



romatograph includes the measuring of response
nalyzed compound relative to ethanol. Numeric
ted from chromatographic data for certified
with known concentrations of analyzed
ed by the following equations:

CRM CC
Et

) RF F \ / - AEtRM 'CiCRM

| ACRM CiCRM - ACRM .CI(EZtRM @

C. =REX%XPH (2)

t



Ic conditions

, a split/splitless injector;

X 0.53 mm, phase thickness 1 ym;
Ised to 155 °C at rate 7 °C/min

erm of 155 °C (2.
as nitrogen;

2.44 mL/min;

0.5 uL and split ratio 1:20.

anol-water (96:4) solutions were prepared to measure
F relative to ethanol.



Correlation

coefficient

LOD*

(mg/L)

0.289

0.333

0.322

0.394

0.319

0.262

0.235

0.267

0.276

Table 1. Analytical characteristics of the obtained calibration graphs

compounds in standard ethanol-water (96:4) solutions.

of volatile



sults

y accuracy of the proposed methodical approach in
nges of volatile compounds concentrations 6 —
nol and 1 — 2000 mg/L for another 8 volatile
thanol-water solutions were prepared with
tile compounds.

n of this method wa 1 planed in accordance with I1SO

8 weight-method prepared reference solutions.

nce solution was injected 30 (15 x 2) times.



Compound  [Concentration according to certificate, (mg/L¥_oncentration measmred by I5 method, (mg/L)
CRM, mg/L experiment, mg/L
1152 1129
5137 5182
10.11 9921
anetaldehyde 99,64 5386
497 6 4311
1989 2057
1000 1005
.00 5121
10,00 2,905
metlyl acetate 100.0 56 .35
5000 434 9
2000 2047
1047 1072
5234 5374
1047 10.45
ethyl acetate 104 7 102.0
523 4 5122
2093 2115
5975 044
5307 53.51
105.2 102 57
methanc] 1005 538.1
5013 4987
20045 20118
PNET 2645
6698 6,754
5 ) 11.72 11.77
-propana 103.0 101.0
5080 5032
2053 2047
1047 0957
5254 5223
10.21 10.23
1-propannl 1032 100.2
5234 5136
2094 2125
1000 g971
5.000 5033
robutyl aleaha igﬂng g?ﬁg
5000 491
20010 2052
1000 0951
5.000 5.061
10,00 929
n-butanal 100.0 5710
5000 4910
2000 2056
1038 NIE]
5182 5169
. 1037 10.21
proamyl aleohol 104.0 1010
5120 5100
2073 2110

Experimental results

Resume:

The repeatability in the
worst case for lower
concentrations 1 mg/L did
not exceed

Relative accuracy did not
exceed




C . Relative Measured Relative
oncentration Measured . . .
. . discrepancy, % | concentration after | discrepancy, %o
Compound a,ccm_"dmg to conc::entl_‘atlon dilution 1:3, (mg/L)
cerfificate, |after dilution 1:1, e
(mg/L) (mg/L)
10.11 10.34 2.2 10.50 3.8
acetaldehyde 99.64 97.28 -2.4 97.40 -7.3
497.6 483.3 -2.9 473.1 -4.9
10.00 10.25 2.5 9.78 -2.2
methyl acetate 100.0 92.76 -7.2 89.17
500.0 463.7 -7.3 452.4 -9.5
10.47 10.18 -2.8 10.63 1.6
ethyl acetate 104.7 100.0 -4.5 95.46 -8.8
5234 489.6 -6.5 477.3 -8.8
103.2 97.99 -5.0 95.18 -7.8
methanol 1005 921.9 -8.3 904.1 -10.0
5013 4654 -T2 4514 -9.9
11.80 11.63 -1.2 10.56 -10.4
2-propanol 103.2 97.86 -5.2 93.13 -9.7
509.4 479.5 -5.9 463.7 -9.0
10.21 10.36 1.5 10.01 -1.9
1-propanol 102.1 98.00 -4.0 96.23 -5.7
5234 482.9 -5.8 483.2 -7.7
10.00 1042 4.2 10.35 3.5
isobutyl alcohol 100.0 96.87 -3.1 94.32 -5.7
500.0 480.1 -4.0 471.5 -5.7
10.00 10.17 1.7 9.98 -0.2
n-butanol 100.0 97.02 -3.0 95.21 -1.8
500.0 482.9 -3.4 475.2 -5.0
10.37 11.28 8.8 10.35 -0.2
isoamyl alcohol 103.7 103.0 -0.6 99.52 -4.0
518.2 309.0 -1.8 500.6 -3.4

Table 3. Verification of method stability against dilution. Three reference
ethanol-water solutions were analyzed after dilution with water in ratio 1:1

and 1:3.
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1 acetaldehyds 253 003637 15378 [ 1100000 1135271 [NNEEEEEN 000000 000000 000000 1,00000 0,015 = = =
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Metrologic parameters presentation of graduation curves.




£) Ethanol as Internal Standard for Determination of Volatile Compounds in Alcohol Drinks by Gas Chromatography with UniChrom Datasystem - Mozilla Firefox
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4 Ethanol as Internal Standard for Det... | +

Ethanol as Internal Standard for Determination of Volatile Compounds in Alcohol Drinks by Gas
Chromatography

There are the following prepared templates TemplateVWork for VC in Alcohol Drinks Ethanol as IS eng.uwb and TemplateReport_for_YC_in
Alcohol_Drinks_Ethanol_as_|S_engxds for illustration how this method is working.
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Fig. 1. GC control panel. The carrier gas was hydrogen.

http: nichrom, comfvodka/TemplateReport_for_YC_in Alcohol_Drinks_Ethanol_as_IS_eng.xls
— B

e n ; - v ©)2F. -/ fm7n

Detailed method description is presented in the internet here:



E3 Microsoft Excel - ¥C_in Alcohol Drinks_ Ethanol_as_IS_eng-Template.xls
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methodological approach

one working way:.
customers more easy, attractive and effective

atory business.



Ing situation in the researches and control
er the world:

pgeneous park of analytical equipments.

Spectrometers
UV, IR, Vis, AES, AAS, MS


http://www.prochrom.ru/ru/img/prodimg/35_1b.jpg
http://nassite.intranet/ma02/ma02r.shtml

n was approximately 30 years ago.

t processor software packages in your

lon of text documents between
d the following situation:

ay be different but the text processor software
/IS the same In the most offices computers over

To unifty work with different analytical equipments
software package was proposed.



;_m e PC controls '|- ultaneously: Crystal-5000 (3), Crystall-2000M (3),
58 chimadzu-2010 (1). Tsvett-800 (2).
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aboratories over the world day-and-night carry out gas
olatile compounds in spirit drinks.

In their real practice. It is important to note
itional measurements.

ical approach could be tested while performing current
existing instrumentation and calculations could be done in
the following different methods:

rd (ES);
Standard with addition of pental-3-ol as IS;



ation with ready working templates are placed in the Internet
http://inp.bsu.by



ts

o thank Grisha Deitch from State of Israel and
lonal Physical Laboratory of Israel for their
sent results on this Conference.

the RUE “Minsk-Kris inery and Distillery Plant for
ethanol of high grade guality, the Institute of Physical
Istry of the National Academy of Sciences of Belarus for
agents and New Analytical Systems Ltd. for

n support.

We thanks Prof. Nataliya |I. Zayats from Belarus State Technology
versity for assistance in metrological treatment of experimental data.



e Yourn attention !



