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Quality and Safety Control of Alcohol Drinks.

Over the world day-and-night according to the Official Methods the

thouthands accredited laboratories should determine the following 9 (nine) volatile

compounds in spirit drinks:

acetaldehyde, methyl acetate, ethyl acetate, methanol, 2-propanol,

1-propanol, isobutyl alcohol, n-butanol, isoamyl alcohol.

Concentrations of these compounds are expressed in milligrams per liter -

mg/L of absolute alcohol (AA).

For calculation of concentrations the internal standard (IS) method is used

(AOAC Official Methods 972.10, Commission Regulation EC 2870-2000). These

documents propose to use pental-3-ol as IS.

Some researchers (GOST R 51698, Russia) make calculation by means of

the external standard (ES) method to avoid the introduction of another source of

error, such as the addition of an internal standard.



Finally, to get quantitative values of impurity concentrations per

liter of absolute alcohol it is also required

- to measure alcohol strength (v/v concentration) of the analyzed

sample.
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Introduction

Early in the paper (Journal of Analytical Chemistry, 2003, v. 58,

368 – 371) the idea to use main component (solvent) for determination

of impurities concentration was proposed.

This method provides determination of volatile compounds

concentrations in spirit drinks directly expressed in milligrams per liter

(mg/L) of absolute alcohol (AA) according to the Official Methods

without measuring of alcohol strength of analyzed sample.

It is possible at the present time to introduce this new approach

for routine practice of analytical laboratories due to modern GC with

wide range of signal registration from flame ionization detector (FID).

The linear range of modern FID is generally more than 107. Signal

registration 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.

1 - acetaldehyde

2 - methyl acetate

3 - ethyl acetate

4 - methanol

5 - 2-propanol

6 - ethanol

7 - 1-propanol

8 - isobutyl alcohol

9 - n-butanol

10 - isoamyl alcohol
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Calculations

Calibration of chromatograph includes the measuring of response

factors (RF) for every analyzed compound relative to ethanol. Numeric

values of RF are calculated from chromatographic data for certified

reference material (CRM) with known concentrations of analyzed

compounds and may be expressed by the following equations:
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Gas Chromatographic conditions

- GC equipped with FID, a split/splitless injector;

- liquid autosampler;

- Unichrom software;

- capillary column Rt-Wax, 60 m x 0.53 mm, phase thickness 1 μm;

- initial isotherm at 75 °C (9 min), raised to 155 °C at rate 7 °C/min

with final isotherm of 155 °C (2.6 min);

- carrier gas was nitrogen;

- gas flow was 2.44 mL/min;

- injector volume 0.5 μL and split ratio 1:20.

6 standard ethanol-water (96:4) solutions were prepared to measure

RF relative to ethanol.
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Table 1. Analytical characteristics of the obtained calibration graphs of volatile

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

Compound

Linear range

(mg/L)

Slope

(RF)

Correlation 

coefficient

LOD* 

(mg/L)

acetaldehyde 2.24 - 1990 1.559 0.9996 0.289

methyl acetate 2.09 - 2000 1.517 0.9997 0.333

ethyl acetate 2.20 - 2094 1.247 0.9998 0.322

methanol 1.9 - 20 045 1.377 0.9999 0.394

2-propanol 3.74 - 2033 0.914 0.9998 0.319

1-propanol 1.99 - 2094 0.809 0.9998 0.262

isobutyl alcohol 2.23 - 2000 0.674 0.9998 0.235

n-butanol 1.98 - 2000 0.737 0.9998 0.267

isoamyl alcohol 2.18 - 2073 0.681 0.9999 0.276

* limit of detection (LOD) 



Experimental results

In order to study accuracy of the proposed methodical approach in

the case of large ranges of volatile compounds concentrations 6 –

20000 mg/L for methanol and 1 – 2000 mg/L for another 8 volatile

compounds reference ethanol-water solutions were prepared with

known concentrations of volatile compounds.

Validation of this method was been planed in accordance with ISO

5725.

There were 8 weight-method prepared reference solutions.

Every reference solution was injected 30 (15 x 2) times.
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Experimental results

Resume:

The repeatability in the

worst case for lower

concentrations 1 mg/L did

not exceed 3.6 %.

Relative accuracy did not

exceed 11 %.

CRM, mg/L experiment, mg/L
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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.



Metrologic parameters presentation of graduation curves.



Detailed method description is presented in the internet here:
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Generation of final report of

any special official form with

help of OLE Automation

technology.



How introduce this new methodological approach

in the world market ?

There is only one working way. 

To propose for customers more easy, attractive and effective  

way for laboratory business.           



There is the following situation in the researches and control 

laboratories over the world:

- very heterogeneous park of analytical equipments.

Gas 

chromatographs

Liquid 

chromatographs

Spectrometers  

UV, IR, Vis, AES, AAS, MS

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


The analogue situation was approximately 30 years ago.

The were many text processor software packages in your 

laboratories.

Demand of free migration of text documents between 

different computers has generated the following situation:

- the PC may be different but the text processor software 

Microsoft Word is the same in the most offices computers over 

the world.

To unifiy work with different analytical equipments Unichrom

software package was proposed.



Control laboratory in the biggest petrochemical JS “Nevynnommuski Azot” . 

Unichrom from one PC controls simultaneously: Crystal-5000 (3), Crystall-2000M (3), 

HP6890 (1), Schimadzu-2010 (1), Tsvett-800 (2). 



Installation with local market language: English, France, German or ….Chinese.

( Real screenshot - no Photoshop ! )



Resume  1st

Thousands of testing laboratories over the world day-and-night carry out gas

chromatographic analysis of volatile compounds in spirit drinks.

They may test this new method in their real practice. It is important to note

that there is no need to perform any additional measurements.

This methodical approach could be tested while performing current

measurements with existing instrumentation and calculations could be done in

parallel according to the following different methods:

- External Standard (ES);

- traditional Internal Standard with addition of pental-3-ol as IS;

- using ethanol as IS.



Resume  2nd

1.) Analyzing of obtained data from many testing laboratories showed that

RF for different GC very close to each other and they may be

…..tabulated !

2.) Significant decrease requirements for graduation of GC - until the once in a
year !

3.) Detailed information with ready working templates are placed in the Internet
here: http://inp.bsu.by/labs/LAR_For_site/Ethanol_as_Internal_Standart.html
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Thanks You for Your attention !


