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Interstate and international standards
for the determination of volatile components, including methyl alcohol, in alcoholic products

GB/T 11858-2009
GB/T 15038-2008
GB 5009.266-2016
GB/T 10781-2021

BIS IS 3752:2005(R2009)

All listed national standards are harmonized
Commission Regulation (EC) No. 2870/2000 with Regulation (EC) 2870/2000 and use the
traditional internal standard method

AOAC Official Methods 972.10/11, 2005

-@ Norma Mexicana NMX-V-005-NORMEX-2018




An idea...

Today: Traditional internal standard method.
China, India, EU, USA, Mexico, etc.
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In accordance with the traditional method of internal standard, the

concentration of the ith component in terms of mg/kg is determined
by the following formula:

A .
C;(mg/kg) = RRF/* 'A_,; - C;s(mg/kg)

The values of the relative response coefficients of the detector to the
investigated volatile component relative to the response to the
selected internal standard are calculated using the following
formula:

Cicalibr (mg/kg) .Alcglibr

IS _
RRF; = Clcsalibr(mg/kg) Algalibr

To calculate the concentration of the component, expressed in mg/L
AA, it is necessary to measure the density of the sample and
determine its strength (volume content of ethanol):

Psample (kg/L) -100 %
"Strength" (%, ABV)

A .
C;(mg/L AA) = RRF/® A—L Cs(mg/kg) -

LS

Tomorrow:

with long exposure

Innovative approach
China, India, EU, USA, Mexico, etc.
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In accordance with the method “Ethanol as an internal standard”,
the concentration of the ith component in the dimension
mg/L of anhydrous alcohol (AA) is determined by the following
omn = RRFE . AL (mg/L)
Agen
The values of the relative coefficients of the detector response
to the investigated volatile component relative to the response

to ethanol are calculated using the following formula:

Ci(mg/L AA)

CEAPT (mg/L AA) AGRP"

RRFFth = . :
' peen(mg/L)  Agalibr

1. There is no need to add any internal standard to the sample.

2. Ethanol is always present in alcoholic products and its
concentration in mg/L AA is always known with a 100% guarantee
and is equal to the density of ethanol

Petn = 189270 mg/L.




Today: Method of Internal Standard. Traditional way

It is possible to make the method easier, cheaper, trust and robust

Tomorrow: Innovative approach

China, India, EC, USA, Mexico et al. ; . .
I ! X China, India, EU, USA, Mexico, etc.

As an internal standard, ethanol is used directly in the test
sample. So, there is no need for a manual procedure for the
quantitative addition of the internal standard substance into
the test sample.

The coefficients RRFF" are highly reproducible and for
modern gas chromatographs they can be tabulated.

Refinement of values RRFF™" can be performed no more
than once a year.
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Chinese GB/T 11858-2008 Improvements

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and
financial costs. Analysis of volatile compounds in spirit drinks has never been so easy. Here you can read modified text of official
method, which allows to carry out analysis of alcoholic beverages using the developed method.
The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are _

GBT 11858-2008 Vodka

GBNMIOMI Standards of People’s Republic of China

GB/T 11858-2008

National Food Safety Standards
Vodka

Issued on: 2008-10-19 Implemented on: 2009-06-01

Issued by the General Administration of Supervision, Inspections and Quarnnlina of the
People’s of China and

p

Copyright @ 2015 The Sovereign Group All Rights Reserved

538 Procision
Cotem Tompurare (T ot npusive s TV, Mortan Wmgwsare for 3 e and un
e resuts e o 10 min.
‘average value of he test resuts shoud na exceed e 2% rarge.
The fow rae of caer gas, hydrogen and s moy difer scconing % dfferert chIOMACGrAphL: Condions
5.4 Totat Aidetyce C wr
Ihe end gosl of complete sepauton of inena andid paak and il pasks of each camponent
541 Gas Chromstography Method presant i the alcohol sample achieved a4 e basis
5414 Principle 5415 Anaiysis Procedure
Channet v akong weh the carrer cokunva and ten perform 54151 Detarmination of Catibration Factor ( valus)

g
sparsion f sl compoeeis b e meart e masurd by e poces ofeveagngcn the

Exract 1000

<mmuc"~m eroonces beeen th mgraton mets o et the
e i o ot of B espaty o 1 s e i

ine reertin v of e pooks o i componerts MLskales on he fesutrt romaioyh
quarely by intamal iansard method wih the of poak arwa (oo ponh barr ) ENMBEIUMERESN
eturral tandaed.

5412 Apparstus
4121

54122 Crramatogaphy Cokanns: PEGIOM ossdnkad uart caply Ghomiogichy <oha,
efloct of anaiysa - -

54123 Mo gt 104

5413 Resgues s Soktons

sarstaon

54132 Acetaldenyce Scuton (2%): Use 25 standard sample Exact 2 mL acelst
100

5414 Chromatographic Conditions

C: K <371 make
P g2 fow rae 3t about 20 mL =30 mLimin.

Hycrogen Gas: Flow rate at 33 mLmin
A Fiow st 400 mUm,

Tomperature of Detnctor (T} Z20°C.

Temperaturs of Sampte et (T} 220°C.

The retatve catbeanon tacor (1 vaue] of acetadehyde 1o M-ixsasel NI s accordng 1o axperence
valve. ot sboue RN

84152 Ostormination of Sample Solution

Ay~ Paak s fo pask gt of aceiabdeye for acetl) n samcle:

- Pk s o pask gt of el stansars aaded i i sicohed sample

5.4.1.6 Resut Calcuistion

ok ipmaparec-aa-or--4-43 3} i ooy, I under the same condborm se e | vakie o— R ot =
ne a0 P GmterTine e pontons u...-.:m s Wt MR o430 % o reterson Ta0270 mgt
tme. Detarmine he peak aea fs-pas-Sakgh of o acotaklerye fe-S-umdan and nlom andaed
2+ (etanct) - o e
of scatakienyde fos-bukamel 2 the samsse respeciively, weh acetaefyde 3 he basis of messiwment L
o tctust e costant ok sl
a) Calbation Factor ( vakuo) ca be caiclates weh the folking formuls (5) o ) e i, e 5 e per
o
0.
st ® et ol
i)
R Aot ot i S O 100% SENSACH I 1 A, LS8 ARG, et Bt T

) Acatakdohyn (ox Acata] cortaet 1t sarmcte can e e wih the olowes formusts (1)

.
X 2oy, m
.

e
et e s
ke
sa2 toamatry
oy
et Sa21 Prmipis

inthe tomuss
X, Total scetidehyde contor, unt s mlgram per e imesLx

V= Volime of 0dne stadard eagent used o0 he sample et e (1L

Vi~ Votume of e standard reagent used o0 he contel experment, unk s mlite (L
-~ Conoeniratn ofthe e standaed taonreogent, it 5 mok per e (AL

22 Molar mass value of ki, 1 ot e gram (gimcl] W) = 22}

-

€ Actun kool content of sampie Sutarmined
Rt showkd be sresertd n one decmat pace format
5427 Preciuion

average vakoe o e est resuts shouk 1ot exceed e 10% range
55 Totst Ester

55.1 Gas Chromatography Method

5511 Principle

Sameassatt

5512 Apparatus

Same as5412

5513 Resgents and Solutions.

5133

55132 Emp AcstmteSoufon (%) Use s Mantwd sep Exiac 2 mL eyl acetsie
00 mL vire

5514 Chvomatographic Conditoms
Same an5414
5515 Anaiysis Procedure

Entrety of the anayss operason rocodure 5 the same as st s descrbed n secton 5.4.1.5, wih the

5523 7 Byt Acatate Sevien Standarg Reogent: Use  micr buretie 1o exkact vokames o 00 mL 075
LS 223 30 L .51 oo schus Wandad shage oet (peared e n852.36) o
Saclochidual 100

151 and mix avery. These newl farmuated siandard agents shOUK Contain ey acetae o 0.0 L.
2 50mgL. 500 mot, 750 mON. 1000 mt w1500 MOk

8524 Anatysis Procedure
55241 Preparation of Samle Solution

"
1 1he s bedcrs ey Lt et

88242 Standard Curve usirabon

57 4igh Quainy Akcohols
7.1 Principle

Same 25411

572 Apparatas

Same w5412

57.3 Roagents and Sowtions

57.31 40% Eanc Sokiar M otancs (chomatogysehealy o) wih water

5732 mcbutwel Sckson (%) 2 ottt Eawt 2 ni_ ot
vy apca ). o e AT et st s 100

7.4 Chromatographic Conditicns.
Same 814




EC 2870/2000 Improvements

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and
financial costs. Analysis of volatile compounds in spirit drinks has never been so easy. Here you can read modified text of official
method, which allows to carry out analysis of alcoholic beverages using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are _




BIS IS 3752:2005(R2009) Improvements

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and
financial costs. Analysis of volatile compounds in spirit drinks has never been so easy. Here you can read modified text of official
method, which allows to carry out analysis of alcoholic beverages using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are _
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Norma Mexicana NMX-V-005-NORMEX-2018 Improvements

The use of the proposed method ensures high reliability of the data obtained, significantly reduces time, labor, material and
financial costs. Analysis of volatile compounds in spirit drinks has never been so easy. Here you can read modified text of official
method, which allows to carry out analysis of alcoholic beverages using the developed method.

The places in the text document to be deleted are highlighted in yellow. Embedded parts of the test are _
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50 DETERMINACION DE ALDEHIDOS, ESTERES, METANOL 1" ALCOHOLES SUPFRIORES.
METODO POR CROMATOGRAFIA DE GASES

51 Fundamento
Este método se basa en los principios de la cromatografia de gases y consiste en la iny
pequeiia cantidad de la muestra (que contiene una mezcla de sustancias voldtiles) en el inyect
cromatografo de gases cn ¢l que son vaporizadas y transportadas por un gas inerte a través de una columna
empacads o capilar con un liquido de particion que presenta solubilidad selectiva con los componentes de
la muestra, ocasionando su separacion.

Los componentes que eluyen de Ia columna pasan uno a uno por ¢l “detector”, ¢l cual genera una scial
eléctrica 1a que e por el registrador, integrador o sistema de
mancjo de datos en una grifica llamada cromatograma.

La identificacion de cada componente registrado como un pico en el cromalograma, se realiza por
inyeceidn del o de los componentes en forma pura y con las mismas caracteristicas y entidades que s
sospecha contiene la muestra, midiendo el tiempo de retencidn en esas condiciones. Tambicn se puede
comprobar por adicion del componentc a la mucstra ¢ inyectindola nucvamente para apreciar ¢l

alturs o drea ded Exten sodsonss debes guanars bica tapadi ca efigeracain

La fi sc pucde efectuar por cual de estos tres métodos: » .
¥ estandarizacion interna, siendo este bltimo el nico que se describe a continuacion:

La cuantificacion poe estandarizacion interna consiste en obiener ¢l cromatograma de la mucstra
estandarizada, adicionada de una Sustancia llamads estindar interno que debe aparccer en un sitio del
cromatograma, libre de traslapes y desde luego no debe ser componente de la muestra, aunque ex
recomendable que sca de la misma naturaleza quimica y del mismo intervalo de concentracion que ¢l
componente de la muesta por cuantificar. Deben oblencrse cromatogramas paralelos con soluciones de
concentracién conocida de cada componente por cuantificar y del estindar intermo que sea adecuad
muestra y trazar una curva de calibracion que tenga por ordensda la relacin de concentraciones
correspondientes al componente por cuantificar y al esténdar interno y en las abscisas la relacidn de drcas
cortespondientes al compuesto por cuantificar y a las dreas del estindar intemo.

y el estindar intemo del cromatograma de la muestra estandarizada y asi ubicar la relacion correspondiente eyt o e s L o e e e 1 41
de concentraciones.

366 Preparaciin delamursira
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52 Alcance
Este método determina la concentracion de aldchidos, ésteres, alcoholes superiores y metanol n bebidas
alcohblicas poe cromatograma de gases

53 Equipos  instrumentos £

Todon los cquipos ¢ instrumentos de medicidn deberin ser calibradon y/o verificados *
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Determination of methanol in alcoholic beverages

] £
A L . U 1 A L s
f.140% 40 % A 43% i 40% 40 % i 40 % 2 40 % K@m‘ 47 % . 45%
Result for #® ABV ABV | "8 ABV | %~ ABV ABV | #® BV ABV ? av || ABV
&) - o = 3 o -
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Official method, mg/L AA 22.2+0.5 13242 88.4+1.2 110+1.6 29742 41445 910+5 4.16+0.09 10546+97
Developed method, mg/L AA| 22.3+0.6 130+1 88.9+0.5 111+0.7 297+1 41242 913+2 4.19+0.16 10603+18
A, % -0.9 0.6 0.9 -0.2 -0.6 0.3 0.8 0.5
- 1 &
ﬂ 15 % 18 % 8.5 % 70 % "___. 27.5% @ 40 %
Result for = ABV ABV ABV ABV | | o ABV
|=
Tsikoudia Sake Tequila Vermouth Nalewka Mulled wine |Rectified spirit| Cocktail Vodka
Official method, mg/L AA 755450 18.2+1.3 1456+35 17.5+0.1 168+5 25.3+3.0 6.05+0.39 77.3+0.7 21.8+0.2
Developed method, mg/L AA 761+20 18.1+1.4 1460+10 17.6+0.2 169+4 25.1+2.7 6.03+0.40 76.3+1.5 21.7+0.2
A, % 0.8 -1.0 0.3 0.6 0.9 -0.6 -1.2
Tal 38%| » 17% 25%| M 16% 40 %
| ABV [ © ABV ABV | A= ABV ABV
| | = :
Result for { = . =
Liqueurs .
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin Rakia Baijiu
Official method, mg/L AA 2.32+0.04 9.75+0.28 19.5+0.1 29.1+0.9 9.77+1.34 127+5 20.5+0.7 118623 11545
Developed method, mg/L AA| 2.34+0.05 9.81+0.14 19.6+0.1 29.4+1.0 9.82+1.27 126+4 20.7+0.4 11791 116+4
A, % 0.8 0.7 0.4 0.8 0.5 -1.1 0.5 0.6 0.6

The relative difference between obtained values of concentrations (A, %) measured in accordance with the EC 2870/2000 according to the
official internal standard method and in accordance with the proposed modified internal standard method does not exceed 1.5 %.
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Determination sums of aldehydes, esters and highs alcohols in alcoholic beverages

& . 3
‘Y a0% 40 % & 8% U 40 % I 40 % H 40 % o AT% ® s
z ABV ABV ABV _ ABV ABV 4 ABV = ABV
Result for § ABV e k3 E L] !
R s El = S
&) - - : = =
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Off'rf]';/ILm:X‘Od' 48.1/145/1043 | 162/589/6693 | 150/645/5546 | 44.0/84.774662 | 143739674801 | 191/289/2113 | 182758373600 | 170707154 | 210790776255
Deve:}?gff;\“;tmd' 484114671051 | 160758476635 | 151/649/5580 | 44.47854714703 | 142739674794 | 190728872100 | 182758573702 | 172707155 | 211791276288
A, % 0.7/0.7/0.7 -0.9/-0.9/-0.9 0.6/0.6/0.6 0.9/0.9/0.9 02/-02/-02 | -06/-06/-06 0.3/0.3/0.3 0.8/ - /0.9 0.5/0.5/0.5
i 1 -
1:‘:5 38 % C; 1 15% 8.5 % 70 % T, 275% @ 40 %
Result for ' ABV % ABV ABV ABV ABV | = ABV
| |
]""" J - ] b
Tsikoudia Sake Tequila Vermouth Nalewka Mulled wine | Rectified spirit Cocktail Vodka
Oﬁ'n‘;';/'LmAeimd' 356/266/2297 | 37.6/47.0/1367 | 34.8/126/2895 | 30.5/0/594 | 47.4174.4/103 | 22.7/55.9/871 4.83/25.2/0 61.9/84.0/728 0.504/0/0
Deve:\?gffxtmd' 359/268/2316 | 37.2/46.5/1352 | 34.9/127/2904 | 30.6/0/598 | 47.8/75.1/104 | 22.5/55.6/866 4.81/25.1/0 61.1/83.0/719 0.50/0/0
A, % 0.9/0.8/0.9 -1.1/-1.1/-1.1 0.4/0.3/0.3 0.6/ -/06 0.9/0.9/0.9 -0.6/-0.5/-0.6 -04/-04/ - -1.3/-1.2/-1.2 07/ -1/ -
] | i
Tal 38% T 17% 25% & 16 % 40%
Al -~ 3
Result for i ABV z | ABV ABV I ABV i ABV
) (S5 L -]
Liqueurs Rakia Baijiu
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin )
Official method,
ma/L AA 4.20101/2.44 6.89/0/125 38.1/13.5/9.39 25.1/0/0 18.4/266/0 36.6/31.8/0 1.12/0/0 92.2/1334/6165 | 63.9/1072/2114
Deve:}?gff;npe\tmd' 4.24101/2.46 6.94/0/125 38.2/13.5/9.43 25.3/0/0 185126710 36.2/31.5/0 1.13/0/0 91.6/1325/6217 | 64.3/1079/2128
A, % 0.8/ - /0.8 0.8/ -/07 0.4/0.4/0.4 0.8/ -/ - 05/06/ - -1.0/-1.1/ - 06/ -/ - 0.6/0.7/0.6 0.6/ 0.6 /06

Aldehydes = acetaldehyde + acetal / Esters = ethyl acetate / Highs alcohols = butan-2-ol + propan-1-ol + 2-methylpropan-1-ol + butan-1-ol + 3-methylbutan-1-ol

The relative difference between obtained values of concentrations (A, %) measured in accordance with the EC 2870/2000 according

to the official internal standard method and in accordance with the proposed modified internal standard method does not exceed 1.5 %.
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You can ask any questions and for collaboration you are interested in at these email addresses:
siarhei.charapitsa@gmail.com, lidia.sobolenko@gmail.com, yushkevitchdv@gmail.com



mailto:siarhei.charapitsa@gmail.com
mailto:lidia.sobolenko@gmail.com
mailto:yushkevitchdv@gmail.com
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