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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

e AOAC Official Methods 972.10/11, 2005

D, Norma Mexicana NMX-V-005-NORMEX-2018




An idea... with long exposure

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_,s 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:

Ccalibr(mg/kg) Acalibr

Ccallbr(mg/kg) Acallbr

RRFIS =

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!S A—‘ Cis(mg/kg) -

Ls

Tomorrow: 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
fornr een A
Ci(mg/L AA) = RRF;"™ - ——— ppen(mg/L)

Agtn

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:

CMMPT (mg/L AA) AGHT
PEtn(mg/L) Afallbr

RRFiE[h —

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
Pem= 789270 mg/L.
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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

wANational Standards of People’s Republic of China

GB/T 11858-2008

National Food Safety Standards
Vodka

|ssued on: 2008-10-19 Implemented on: 2008-06-01

Issued by the General Administration of Supervision, Inspsctlnns and Quarannna of the
People’s lic of China and Nati

536 Procision

Column Temperature (Tc): Infial femperature at 70°C. Maintan temperature for 3 mins and then

resuts of

5.4 Total Aldohydo
5.4.1 Gas Chromatography Method
5411 Principle

‘Ghannel vaporized sample along with the carrier gas into the chromatography columis and then perform
separaton of ndivdual components that are meant o be measured by the process of everaging on the

100°C. Maintain 10 mins.

e fow o o ga. ycogn nd e may ifer accardg 0 iflen vcmatorahic conions

ino end o of comptsseparaon fnmal slndard sk and e pesksofsach posteboet
present nthe alcohol sample achieved s the basis.

5415 Analysis Procedure
541,51 Datormination of Callbration Factor (fvalue)

Extract 1.00 mi 1:3.2) and ransfe nto 100 mL voumetc lask.

liquid) and the consequential discrepancies between the migration spoeds of each
v, Separtod componentswi fow o1t of e Crcmessgaphy. cob b3 spochc ot it

Solution o full. bo 0.02%.

the retention values of the peaks of indidual components ilusiated on the resultant chromatograph
quanify by intomal standard method with the use of peak area (or peak height). EMAROIIENSEAIEEEN
ntemalstandard.

5412 Apparatus

54121

54122 Chvomatography Columns: PEG20M cross-inked quartz capillry chromatography column
o

effect of anaiyss.
54123 Micro Injector: 10 L.
54113 Roagents and Solutions

54131

54132 Acetaldehyde Soluton (2%): Use as standard sample. Extract 2 mL acetal
0

5.4.1.4 Chromatographic Conditions

Carter -
up gas flow ra al about 20 mUmin-30 mLmin.

Hydrogen Gas: Flow ate at 33 mmin
A Flow at 400 mLimin
Temperature of Detector (To): 220°C.

Temperature of Sample e (T:): 220°C.

then inoct the sample wih a micro nector, whero the
 of sample njecied wil be dependent on the sensiiviy of the apparatus. Make rocords of he.
retention time of acetadehyde and the intemal standard peak (EIRGRGHSUSSBESIIBBISEAGAIS) 25 wel

[

value) o acetaldehyde.

The relatve calbration factor ( value) of acetaldehycde o M-utanol GGG is according to experience
value, at about 1801

541152 Dotermination of Sample Solution

‘sohton {prepared-as-i 54,1331 s vendy. Infect samples n under the same conditons as the f value
{es anc hen cterine th postion of acsaidtyde and el I scoeg o e it
. Dotemin h peak aen {aaschalh) of e csaiydo o4 uana nd s iandart
peak comp peak the proportion

5.4.1.6 Result Calculation

st ©
7

x= /12, ]

a8
fomula (3
X=X X 0037 ©

Inthe formua

£~ Relativ calbrationfactor of acetaldehyde (o sceta);

sampie fvale;

P

e e S S

41— Relabve-sence

s Peakarea fospask seght)of acetaldonyce (or aceal) in sample;

A
o inernal L
780270 molL;
o ther
(mgL)
£ Actust acohat soniantat e sampa;
o er
(mgL)
o y
tter (mo)

0.7 - Conversion coefient of acetal t acetakdehyde.

5417 Procision

‘average value o the est resuts should not exceed the 10% range.
542 lodimetry
5421 Principlo

e formula

X, Total acetaldenyde content uit s mligram per et (molL)

per )
2. Motar mass value of odine, unt s mol pr gram (gimal) [M(12) = 221
V= Valume ofsample absorbed, it s milier (mL)

Xe- )

£~ Actul lconol content of sample detsrmined.
Rosult should be prosented n one decimal place fomat

5427 Procision

average vaiue of the test resut shouid not exceed the 10% range.
5.5 Total Ester

5.5.1 Gas Chromatography Mothod

5544 Principle

Same a8 5.4.1.1.

5512 Apparatus

Same as5.4.12

5513 Reagents and Solutions.

5131

55132 Ety Acetae Souton (2%): Use as standard sample. Extact 2 ml ethyl acetate
100 mLvolume.

5514 Chromatographic Conditions
Same as5.4.1.4
555 Analysis Procedure

Entrety of the analysis operation procedure is the same as wha is described in secton 5.4.15, wih the

L 1S 225 50 45m

5523 7ty Ao Sees Siandard Reagars. Use o mico et b extact vhmas of 00 i 075
m agen

zsemgl. 5.00mgiL. 750M1uonmmmd1swwl stoomst.
5524 Anaiysis rocedure
55241 Proparsionof Sampla Solution

Obecuse

it ho sample bofore any furter est.
55242 Standard Curve lustration

Extract 20 mL of ach of the ety aceta series of standard reagents and pace them indvidually in 2 25
mL colorimetric tube with stopper. Add 20 mL. hydroxytamine hydrocriorde soluton (prepared as in

ext 10 mins. Thereafer, add 2.0 mL hycrochiric 30 soluton (prepared 23 in 5.5.2.3.3), mix evenly. Then
204 20 miL_ feric chlorde sokion (pepared 25 in 5.5.23.4), mx ovenly agai. Use a 1 cm cuvette,
each under a wavalength

o1 525 v Plot he standard curve,

55243 Dotormination of Samplo Solution
Extract 20 mL. sample scon (prepared as n 5.5 2.4.1) into a 25 L colorimatic ubo wih stopper and
then operate in the same manner as in secton 5.5.24.2. Determine the ethy acetate content on the
standard curve and that wil be the toll ester content. Atemativel, use Inear regression to calcuate the
tota eter contnt

5525 Precision

average vlue ofthe et resuts shuld nt excocd the 10% range.
56 Mothanol

561 Princio

Same as54.1.1

562 Apparatus

Sameas5412

563 Reagents and Soluton

5631

56.4 Chromatographic Contions
Same as5.414

565 Analysis Procodure

Entrety of the anayss operation procedure s the same as wht s descrbed in secion 5.4.1.5, wih the
speciic excapton tha the sandard sampie used wi be repaced by methandl oo (prepared 25 i
5632)insiead

56 RosultCalculation

Same 255415

567 pracision

Same 285417

527 High Qualy Alcohols

52,1 Principle

Same as541.1

572 Apparatus

Same 255412

573 Reagents and Solutions

5731

5732 lsobuanol Souton (%) Use as standard sample Extact 2 ml lsobutanol
100 mLvolume.

7.4 Chromatographic Conditions.
Same as5.4.1.4,

5.7.5 Ansiysis Procedure

Entety of the analysis operation procodure s tho same as what s described in socton 5.4.15, wih the
specific excapton that the standard samyie used wil be repiaced by isabutandl solufon (prepared a8 in

57:3.2) and intomal standard used wil be replaced by soamyl ethanol soluton (prepared a3 in 5.7.3.3)
nsteac,

s632 & "
hen tiate it wih 40% ethanal solution bl  reaches 100 mL volume.

irot- 40 thane-sonton i eschas 00 i vlume.

‘Same a6 5.4.1,6, detormine ota contat o isabutancl and isoamyl ethanl




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 _

1. DETERMINATION




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

NMX-V-005-NORMEX 2013 A
AAAAA MV NORMEX 2015 PECILA DE INICIO DE VIGENCIAS 3 DE MARZO DE 2014 aassas
LalhhL FRCIA DEINICIO D VIGENCIA, 20D \ARZO DY 2014
scetaldehido (por s natusleza voltil y 1a toxicidad de cste compuesto se ecomicnda wsar una ) Medir con una eringa de preferencia gastype, o
v s
5 Madir con una pipeta 0 micropipeta previamente refrigerads, o
542 Aceul
B
543 Motanl. como misimo a 279 K (6°C).
544 Sec-butanol (2-butano). Tapar el matraz y determinar su masa muevament, anotar el valor de la masa, agregar solucién de ctanol al

40/% viv cercano a Ia linea de aforo. mantener em matraz volumen rico en smbicnte controlado (por 1o
‘menos durante 30 minutos), llevar al aforo homogeneizar. S la solucién ¢ va a utlizar poseriommente se
limacena en refeigeracion.

545 apropanol (1-propanol).
546 n-butanol (butanl).

Not: i d del fbricante.

AAAAA NVX-V-005-NORMEX-2013

PAAAA FECHA DEINICIO DE VIGENCIA: 24DE MARZO DE2014 e
548 isoamlico (i o). ! .

Enestocnosesemplifin repasciin dei--penancl.

547 isobutanol (il -1-propanl)

i Aoz ol ot s b que I ool b sparin de s ;
reacivo). Ver 5. -

50  DETERMINACION DE ALDEHIDOS, ESTERES, METANOL V ALCOHOLES SUPERIORES.
METODO POR CROMATOGRAFIA DE GASES

a-amino (1-pentanol)

51 Fundamento 5411 Actatode il

Este método se basa en los principios de la cromatografia de gases y consiste en la inye

ion de una S22 Lacatode.
pequeiia cantidad de la muestra (que contiene una mezcla de sustancias voldtiles) en el inyector de un

cromatografo de gases en el qub son vaporizadas y transportadas por un gas inerte a través de una columna
icabonto de sodio o idsxido de sado. SRR ———
empacada o capilar con un liquido de particién que presenta solubilidad selectiva con los componentes de 8414 Bicabonato de sodio 0 Hidréxido de s 2 ¥

mmcu'm 5415 ool e grd it i lie de s conpesios o cuifar veifnto o

cromatografa de sases anics de warlo

Los componentes que eluyen de la columna pasan uno a uno por el “detector”, ¢l cual genera una sedal R
o ompe e e e . & 5416 Solucion de akcol tlicoa 40% v

eléctrica proporcional a su concentracion, la que es transformada por el registrador, integrador o sistema de Ml elpHde 82285 con
anejo de datos en una grfica llamada cromatograma.

al volumen de 1000,

564 Preparacion de las diluciones de calibraci

e Pas prpuny as soiones do unmm m..mm | s sl d 100 1 b i
La identificacion de cada componente registrado como un pico en el cromatograma, se realiza por de 1s soucion concetada » tempersira conrolada el lbor cbtencr s
inyeccion del o de los componentes en forma pura y con las mismas caracteristicas y entidades que se Cncnrions =|f;'"" 100 i comedsis o il .3 it sl e dusoaion
sospecha contiene la muestra, midiendo el tiempo de retencin en esas condiciones. También se puede e o Lol et el o b slin b . The basel conained n e
comprobar por adicion del componente a la muestra ¢ inyectindola nuevamente para apreciar el

de altura o drea del Estas sluciones deben guardars b tapadasen efigeracion
La cuantificacién se puede efectuar por cualquiera de estos tres métodos: normalizacién, estandarizacion externa s
¥ estandarizacién interna, siendo este tltimo el dnico que se describe a continuacion:
La cuantificacién por estandarizacion interna consiste en obtener el cromatograma de la muestra
estandarizada, adicionada de una Sustancia llamada estindar interno que debe aparccer en un sitio del
cromatograma, libre de traslapes y desde luego no debe ser componente de la muestra, aunque es
recomendable que sea de la misma naturaleza quimica y del mismo intervalo de concentracion que el
componente de la muestra por cuantificar. Deben obtenerse cromatogramas paralelos con soluciones de O Pt 2D, S ORME 201
concentracion conocida de cada componente por cuantificar y del cstindar interno que sea adecuad P ——— ananas aanaan LA DE IO DG 5508 MRS D 00
muestra y trazar una curva de calibracion que tenga por ordenada la relacion de concentraciones
correspondientes al componente por cuantificar y al estindar interno y en las abscisas la relacién de dreas Conel abjstode . .
correspondientes al compuesto por cuantificar y a las dreas del esténdar interno. © otiommicns de s comn
 poomdcinmin el e, i pendictlFacto d espucsta elativo)
- o dei fi © Deteceion de fuges del sisema b= e cn el orgen e orderada”y
¥ elestindar interno del cromatograma de la muestra estandarizada y asi ubicar la relacién correspondiente
de concentraciones. esaral cmmatte N 2 Sustado s
566 Preparacin d "

52 Alcance A - de alcohol < (Ge)=miz) e

contenido lcohdlicaen % Al. Vol 29K (20°C) de acuerdo sl NMX.V-013-NORMEX vigente.
Este método determina la concentracion de aldehidos,

alcohdlicas por cromatograma de gases.

teres, alcoholes superiores y metanol en bebidas Despejando pars obtene 1 concetracin del

compuesio Ceenm 100 ml:

e —
347 Comadcatrcn
i i o s 1+ chbcin s s de ¢ ¢ st i o
ol <o el e Sher 10 oot et 3 o coo et 1o e 1 S et 0L

calibrscion e 1 uipo.

5.3 Equipos e instrumentos
Todos los equipos ¢ instrumentos de medicién deberdn ser calibrados y/o verificados.

ldess

dela mucstra

e s comespondicrte xprosad-on me/ - - e o b siguient£oramak
o
conconsracion om0 __ cC L ED L 1008 MeVoh
ST Calllosy resultados TOowAA
Fndonds

71 Expresion deresultados
Los resultados se deben expresa en e de ldehidos, cstres, sloho 3 metanol referidos 3.

cfts decimal. En caso  sr necesaro

22 i . R ———
c basindosccnel madel
it d egresion lneal
Repebildad y reproducibilidad
y=mrsh
En donde: 581 Repeabiidad

Relcitn e rende compassto s cantifica snr i e stindarinero () S50 Laeptiidad defos et e s o con s método




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

15375222008 &) Methanol stock soluton — Dilte . .
o s 95 poene o 10100l ik 0 1537522008

xS ANNEXA

whee &) Methanol sock solution — Dilute 10 ml of Clawse)

ESTIMATION OF ESTERS HIGHER ALCOIOLS, ALDEIVDES, FURFURAL AND
GAS CHROMATO

absorbance or sample sandard solution

€= concentration of methano standard solutin,
e

= ion e sl sl

19 By capriae
A1 DETAILED GAS CHROMATOGRAPHIC e
op. Rt

sl A st and_operang
5l ooint e sl T rintis - G g ST W 53 ettt

e fonizaion dtctor s syt st o
an i Carbora

162 Gas Chromatoraphic method 1623 Procedure “

ose 27) Byl caprosie

M orcqiin i e o 135 25) kit
1621 dpparanss Transfer § ml of sample o a 10-m! soppered fonth, 032 mm D' 030 i s The 26) bovaleric acid
festtube, add | ml ofn-pentanol nteral standard i mmllhcwvlnm\mc\vll()w(hm - 7
¥ el 35
. et

G chromaograph aperaing soltion and mix wel. Inject 241 of methanol he low ae ofabout 0t e
paraneers — Gas graph cquipped  standard soluton ino chromatograph and record

with flame ionization deecor and splitthe chromstopram.  Adjstthe _opersting

injection por and fixed with . capilary

having the dimensions of 25 m lengih, 0.32

1D an hicknes. The split i

oo Wil b spposimily 140 wih i sl o chenstogph and o tormi o,

witrogen o helium a3 @ camir gas ot the e chromatogram (ot attnuation, i i ok \,,_,,.m. i opim

o e o shou .7 i The dclctr separai N leve saniard, 8. A-LL4 Preparation of Sandard Mixure

and. injc mperaures may be o o

i o ot mmc Ko e oven nown quaniy of dbout

emperatre at 45°C for Calelae methanol content in gams. per 100 A S 10, Hmion G No 0L, S8 of e bt o AL
et e bt e Sl v ALLIES) in 1o diflrent 100 volumeiric
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Determination of methanol in alcoholic beverages

- " " i f I A A =
- ; = = E o = i
f.140% 40 % % 43 % i 40 % 40 % - 40 % 40 % w47 % = 45 %
Result for ABV ABV 8" ABV ZE~ ABV | 488 ABV & ABV ABV 4 ABV || ABV
¥ - oy ¥ = Nt
&l k2 N = ; -] -
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Official method, mg/L AA 22.2+0.5 132+2 88.4+1.2 110£1.6 29742 41445 910+5 4.16+0.09 10546+97
Developed method, mg/LL. AA|  22.3+0.6 130+1 88.9+0.5 111+0.7 297+1 412+2 913+2 4.19+0.16 10603+18
A, % 0.7 -0.9 0.6 0.9 -0.2 -0.6 0.3 0.8 0.5
% - o i
£l 38% = 38 % () 15% L 18 % 8.5 % 70 % 40 %
Result for ©e) ABY 5 ABV = ABV ABV ABV ABV ABV
s L =
Tsikoudia Sake Tequila Vermouth Nalewka Mulled wine |Rectified spirit| Cocktail Vodka
Official method, mg/L. AA 755£50 18.2+1.3 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 76120 18.1+1.4 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 0.6 0.9 -0.6 -0.4 -1.2 -0.7
" : ol F
Tl 38% | 5 17% 25% & 16 %
& ABV | v ABV ABV | \=4 ABV
Result for = I
Liqueurs
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin
Official method, mg/L. AA 2.32+0.04 9.75+0.28 19.540.1 29.1+0.9 9.77+1.34 127+5 20.5+0.7
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
A, % 0.8 0.7 0.4 0.8 0.5 -1.1 0.5

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 %.




You can ask any questions and for collaboration you are interested in at these email addresses:
siarhei.charapitsa@gmail.com, lidia.sobolenko@gmail.com, vushkevitchdv@gemail.com
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