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HenocpencrBenno TOKOBBIN CUTHAJ oT JIETEKTOpa
Jorapu(MUPYIOT U TOCIIE YCUIICHUS TTOTEHIIUPYIOT.

XHUMHUKAM-AHAJIUTHKAM

EsxerogHo myONUKYIOT AECSATKU CTaTei,
MOCBAILLEHHBIX H3YYEHHIO COCTaBa JIETyYHX
KOMIIOHEHTOB  QJIKOTOJIbHOM  MPOAYKLUH,
«OyKeT» HalHWTKa, ¥ HU B OJHOM HX HHUX HET
Kakoe-Tub0 YIMOMHHAHUA, XOTs Obl HA YPOBHE
BBICKA3bIBaHUsl MJEH, MCIOJIB30BaTh Ha
U3MEPEHHOM XpOMAarorpaMme MUK O3TaHOJIA,
BCET/A MIPUCYTCTBYIOILMI B
CIIUPTOCOZEPIKALLEH MPONYKIMU, B KauyeCTBE
IMKa BHYTPEHHEro craHpapra. Hu Ha omHoM
u3 XpoMarorpamm MHOTOUYHUCIIEHHBIX
myOnuKanun OCHOBHOM UK,
COOTBETCTBYIOIIUM 3TAHOJY, HE NPUHUMAETCS
B pacyer.

Omo  wu3 HauOonee  pa3syMHBIX
00BSCHEHHH 3TOMY ()EHOMEHY 3aKIII04aeTCs B
TOM, YTO B NOAOOHBIX HCCJIEJOBAHUSIX HE
y4acTBOBAJIU (PU3UKU U MAaTEMaTUKH.

HenocpencrseHHbMu Y4aCTHUKaMU
TAaKOW CUTyallUd HaM NPUILIOCH OBITH IPH
IIOCTAHOBKE METOJIUK IIPELU3UOHHOIO

ONpeeeHUs] KOJIMYECTBEHHOIO COJEP KAHUS
npuMecel B skcnoptHoi mnpoaykuuu OAO
«I'ponno A30T», nanee mnpu BHEIPEHUU
MmeToma B OAO «Hepunnombicckuii A30T»,
OAO «JIncnuanckOprCunres», OAO
«Opecckuit HII3», OAO «<HAD®TAH», OAO
«Mo3bIpcKui HII3», OAO
«MOruneBXuMBOJOKHO» H B «MHHCKOM
BUHHO-BOJIOYHOM 3aBojie «Kpucramm.




Unest... ¢ 00Jb1I10# BBIIEPKKOH

CeroHsi: TpaauuMOHHbINH METOA BHYTPEHHEro CTaHAAPTA.
Kwuraii, Unaus, EC, CILIA, Mekcuka u ap.

5

B coorBercTBUM ¢ TpajAMIMOHHBIM METOJOM BHYTPEHHETO
CTaHJapTa KOHIICHTpALHUs I-T0 KOMIIOHEHTAa B Pa3MEPHOCTH MI/KT
OTIpeIeIIIeTCs 10 CcIenytoei Gpopmye:

s A
C; (mr/kr) = RRF, -AI—-Cls (mr/KT)

s

3HaYeHUs] OTHOCHTENILHBIX KOI(P(PHUIIMEHTOB OTKJIMKA JIETEKTOpa

Ha MCCIICYEeMBIH JIETYYHi KOMIIOHEHT OTHOCHTEIIFHO OTKIIMKAa Ha

BBIOpaHHBI BHYTPEHHHH CTaHAAPT BBIYMCISIOT IO CIEAYIOIIEH
bopmyre:

(Mr/Kr)_ cSaIibr

C::Sallibr (Mr/Kr) Aicalibr

calibr
Ci

RRF,"® =

JIist BBIYMICIICHUS] KOHIIEHTPAIMA KOMITOHCHTA, BBIPAKCHHOW B
Mr/a  0e3BOJAHOIO CHUPTA, HEOOXOAMMO W3MEPHUTH IUIOTHOCTH
oOpasmia U OMNpEeNeNuTh €ro KpemnocTtb (00beMHOE COAep)KaHUe
3TaHOJIA):

G (MI/KT) * 0,545, (KT/31) - 100 %0

"kpenocmsv" (%, 00.)

C, (mr/ n 6e3BoaHOTO CcIIMpTa) =

3aBTQaZ NHHOBanIMOHHBIN MOIX0/

JTaHOJI B Ka4ecTBe BHYTPEHHEro CTaHapTa

(& s

2 5

B coorBercTBHM ¢ METOAOM “ITaHON B KAa4eCTBE BHYTPEHHETO
cTaHaapTa” KOHIIEHTPAIIHS I-r0 KOMIIOHEHTA B Pa3MEPHOCTH
MI/71 GE€3BOIHOTO CIIMPTA OMPEACIISIETCS 1O CICSTYIOIIeH (hopmyrie

A

Eth
C, (mr/n 6e3BozmHOTO crmpTa) = RRE ™" - ——- p, (Mr/m)
th
3Ha4YeHUS  OTHOCUTEIBHBIX  KOA(PQHIMEHTOB  OTKJIHMKA

JACTCKTOpa Ha I/ICCJ'ICI[yeMHﬁ J'ICTy‘lI/Iﬁ KOMITIOHCHT
OTHOCHUTCJIBHO OTKJIMKA HA 3TAaHOJI BBIYUCIIAIOT I10 cnenonmeﬁ

bopmyre:
RRE®" =

C™™" (mr/n 6e3Boanoro crimpra) A%

pEm (MF/H) Acal ibr

KaKoM-TMO0 BHYTPEHHUIA

1. Her neoOxommmocTH 100ABJIATH
CTaHapT B 0OpaseLl.

2. DTaHOMI BCErAa MPHUCYTCTBYET B AJIKOTOJIBHOM MPOAYKIUH U
ero KOHICHTpalysi B MI/J 0e3BOIHOI0 CHUPTa BCeria
u3zBectHa co 100 % rapantueil u paBHa IUIOTHOCTH 3TaHOJA

Petn = 189300 mr/n.
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IpeanpusATHIM C HeMPepPbIBHBIM
NMPOU3BOACTBOM

A Yoo o o 56

AKT
TEHEMEH B MEOMBUEHHYIO HH cding b
SHCTIEPTHEDD CHOTEM P u o
R GOpMRLIEH KOHHXPOM” (1“
naboprropHax nexon IHKnorerceHoH- In'l.boawmc:mm -2 TTIC Asor

Cenoparne: TomHecke 3agaa Ha 2 T00-38/96,
Konatcoda B coctine npeperasntensi TTIG “Asor™

1. KOpma LA - SERLITLHHEHEDS 110 HoBoll TexRe,
2 Eowmeg I - ke TIOTK,
3. Cwtapon BA - FHESHEE MeTPOROT,
4 HB.  -sam CACY,
5. Mocxesns AM - mazcrep KHITRA,
&, BeBall AH, - neyamank mabopatopan LOTK,
7. Top Pr. - Goparoprn LIOTE
H IIf rened HEGE agep pib,
1. Hepermmua C.B. - 588 a6 AHWTHTH Y ECKHX HoTNEHosaHsH,
2. Taumxs C.B = CTH.,
® nepHon ¢ 14 mesaps no 16 despamt 1998 roga mposena npumm; u wcnnyamli-m HEYE "'Kmmreww
MHOFOKAHAILHLE SKCMEPTHRDE CHOTEM  PErHCTRalMH, xpadenma ® ofp teckofl
TOHMXPOM" (12 -1aHarkiile BEPHANTLY, YOTHHOBIEHNHLE B TABOPATORHAX liexos llumorew -1 1 lumrumm -2
TTIO "Asor™.
Ha pace H npens c ¥ H

. Daccur:l‘cu-r IO}HI}CPOM 12-KAHARbIE BApHEHTLL
. Texommyueckan NOKYMERTEIHA He chcteny EOHMXF OM (‘Ie;m.wtem:n nacnopt, Texnu4eckoe NHCRHAE H mcme
, O cTB0 off ot A W FIOWEpIH),
3 Cmmeremmn (}& 156 ot 261197 1) o m:rpunom:recmﬁ an'er:ramm "CHETEMBE pemcmmjm H ospﬁm
xpmr‘pudm yeckof un@upmnﬂ FOHHXPOM 97, o ITT "Lentp ",
4. pOnNOTH cHcTentt KOHIDFOM (1 2-waramiedl nn;um'l)ar]dmsw IQDEr
3 nmmu nporpmnm ofiecnedena kcnepTHol OGpEAlOTKE HIMEP CHHBIG XPOMATOTRAMM Mo 20 MeTulikicam

BLETOMMEHHA HﬂMI.‘peﬂ.iln
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KYPHAN AHATHTHYECKOH XHMHH, 2003, mou 58, M 4, ¢. 416420

OPHITHHA/IBHBIE CTATBH
YK 543.544:343 8

HCITOJb30BAHHE OCHOBHOTO KOMIIOHEHTA
(PACTBOPMTE/IA) B KAYECTBE BHYTPEHHEI'O CTAHJIAPTA
ITPA TA30XPOMATOIPA®HYECKOM OIIPENEJEHHH IIPUMECEH

©2003r. C.B.Yepenana®, C. M. Borukor®, A. H. Kopanenko*, A. JI. Masanuk®,
H.M. Ca.rlem“ 0. B. Cepemunckan™**

220050 Beaapycs, Munck, ya.Botpyiickas, 11
** Munckuil aunno-aodounbil sasod * Kpucmana”

220030 Berapycs, Munex, ya, Oxmatpoexan, 15
HEEOmpbimoe nmpnoc obiecneo “Hesunnomvicoruid Asom™
357030 Heaunmomvicek=7, va. Huanesa,l
TMocrymana s peganmio 0509.2001 r., nocne nopatoTes 19.02.2002 r.

[pennoxes METON rA30XPOMATOIPAGEYECKOTO ONPEAENSHHA NPUMecel ¢ HCNONEIOBARNEN OCHOBHOTD
KOMIIOHEHTA B KAMECTBE BHYTPEHHEro cranfiapra. [Tokasano, 4To Taxoll METO] HOIBOIMET NOMYIHTE KO-
CTATOYHO BEICOKHE METPONOTHYECKHE XAPAKTEPHCTHKA,

ot 1 OGOpYTOBHIA, TeXHITeckol NCRYMEHTEUHH W
P mr:lsm c Biiu 1997 rogs KUMHCCHS ROCTAHOBINE;
1. To caotm KAPACTER IOHFDIPOM ypoanersopret tpeSonanuan OIML (OIML R 83

Edition 1990) , pagm prm—

2. o ypoBHI» BOCTHIHYTEI 1mqgau1~x napaumpun, B YECTHOCTH, TH CRHOHE H BECTH
of HPMET! OTHOCHTEMBHBI

mnuqapqmm VOMIIOHEHT BemjecTsa B mMenasoe ot 100% Ao nDDDOl%a MPCEOGHT smcpmyuo obpaboTicy

{EHHLD DAHHBEE H Mep B AMBEOTERHYED CETh CHCTEME] 58
pyﬁeamun B cpaHex CHI ReT.
3. = sopiet TeSosanman [TIC “Asor”,
eperminza C.B . % l
Taumxa C.B. ‘v._/.é_

B xpomarorpadii IOBOMEHO 9ACTO NPHXONHTCR
HMETE [0 ¢ AHANHIOM cMecell, npefcTanIsHIHX
co00il OCHOBHOE BELLECTBO (PACTBOPHTE!L) H CONYT-
CTEYIOIIHE eMy pHMecH. 3afada xpoMaTorpadue-
CKOI'D AHAJNH3E FAKNMIOYAETCH B YCTAHORNEHHH KOH-
HEHTPAIHHE OCHOBHOTO BEILECTBA H KOHUECHTPALM
pernaMeHTHpYeMElX npaMeced, Konngarpaiun npu-
Mecell ONpefeNsioT N0-BOIMOKHOCTH, METOIOM [0-
Baska pRyTpeARero cranpapta (BC) [1]. Kak npasn-
1o, npouenypa eeeferns BC conpsxena ¢ onpefe-
NeHHBIME TPYAHOCTAME, Bo-nepsblx, HeoGxomumo
ORITE 3apaHee YBEPEHHBIM, UTO BEIECTEO, BEOJHMOE
B Kavectse BC, He NPHCYTCTRYET HIHAYANLHO B aHA-
nusupyeMollt cMecd, Bo-BropbiX, perfmaMeRTHpYRo-
IIHE JOKYMEHTEL HPEIYCMATPHEAIOT, YTO0R KONHYE-
CTBO BBOHMO f00ABKH GbU10 00 HOPAIKY BEIHYHHbI
CPABHAMO C RCROMEIME npamMecsa. Ho Bo vuorsx cry-
YAAX KOHLIEHTPALIH ONpelienseMBlX NpHMeced cocTan-
NRIOT THICTYHBIE H MEHEE OMH MPOLEHTA,

FOCT 5363-93 [2] na sopey w TOCT 5964-93 [3] ua
CIHPT ITHNOBLIH peraMeRTHPYET COllEpAaHNe aAkjle-
THOB, BBICTIIHX CTIHPTOR B HDHPOB HA YPOBHE HECKOMb-
KMX MEJLTHTpaMM Ha NATp Ge3pofHOro CIHpTa, a 310
COCTARMACT NOPANK: NECATHTRICHYHBIX nponetTa, O-
HOCHTEIEHAR CNOMHOCTS BLIOIHEHES 3T0M0 TpeGosa-
HHA B PAJIE CITYYAER BEIHYKTAET HOCIefoBaTenel oTka-
3aThes O MeTolla BC H NPHMEHSTH METON BHELIHETD
CTAHJAPTA KIH METOR AGCONFOTHOM MPayHpOBKY, pe-
ayesotpetmniit TOCT P 51698-2000 [4].

Henone3opanie OCHOBHOI'O KOMIOOHEHTA (PacTBOPH-
TeJ1s) B KadecTee BC MO3BONAET OTKAZATECA OT JI0-
BOMIBHO coxHOR npouenyps! Beofa BC B eenepye-
Muli ofpasen, kak sTo TpebGyercs, Hanpusep, no TY
6-11-0209955-1-88 [6].

C NeMbo MONyYeHAs KONHIECTBEHHBIX XapaKTe:
PHCTHK NPENArAEMOro MeTolla GBUTH BHINOTHEHB!
[IBE CEPHH 3KCHEPHMERTABHLIX HCCNENOBARKH ¢ AT-
TECTOBAHHBIMH cMeciMu. Haseprenius Obuin BLINOT-
werkl B [JOTK OAQO “HesunnoMsiccknii Azor" H B
KoHTponEHOH nabopaToprs MEHCROTO EHHHO-BO-
nousoro sasofa “Kpacrana”, [JauHbie maGopaTopin

B CHCTEME HCIBITATCILHBIX H OOBE-
pounbx naboparopuii ['occTasnapTa. ATTECTOBIHHbIC
CMECH PETOTARNTHBATHCE BECOBLIM METOOM C HCIIONE-
3IOBAHNEM XPOMATOrpadhiHeckH THCTHIX BEIIECTS B CO-
oTBeTCTRHH ¢ Tpefopanmamu MH 2334-95 (7], Ilepeas
ATTECTOBAHHAA CMECh MO CBOEMY KOMIOHCHTHOMY
cocTapy GbLnH GH3IKA K TOBApPHON NPOIYKIJHH, BRIITY-
ckaemoit no TY 6-11-0209955-1-88. Bropaa atTec-
TOBAHHAN CMECE COOTBETCTBOBA/IA ITHIOBOMY CIHD-
TY, MPHMEHAEMOMY B MPOHIBONCTBE BOROK Ha Mim-
CKOM BHHHO-BOIOIHOM 3apofie “Kprcrann”, B oGomx
CAYYARX NOTPENIHOCTD COIEPIKAHAA KOMIIOHEHTOB
HCCTIEMYeMLIX TpHMeceil B NPHTOTOBMEHHRIX ATTEC-
TOBAHHBIX CMECHX He NpeBbImana 1%.

3KCITEPHMEHTAITBHAS YACTb




PdOuzukn-MareMaTuKHu ...

XHUMHUKAM-AHAJIUTHKAM

Method “Ethanol as Internal Standard™ for determination of volatile

compounds in alcohol products by gas chromatography in daily practice

*Siarhei V. Charapitsa, "Svetlana N. Sytova,
"Andrey A. Makhomet, "Tatiana L Guguchkina,

PAfikhail G. M arkovsky, ®Y urii F. Yakuba, ‘Yurii N. Kotov

“Research Institute for Nuelear Problems of Belarusian State University

POB 220030, Bobryiskaya Str., 11, Minsk Belarus

*Federal State Budgetary Scientific Institution North Caucasian Regional Research Institute

of Horticulture and Viticulture, 40 Let Pobedy Str., 39, Krasnodar 350901, Russia

“Branch of Joint Stock Company “ Rosspirtprom ™ Wine and Distillery Plant *Cheboksary ™,

POB 428018, K. Ivanov Str., 63, Cheboksary, Russia
Corresponding author: Dr. Siarhei V. Charapitsa; e-mail: chere@inp.bsu.by;

svcharapitsa@tut by ; Research Institute for Nuclear Problems of Belarusian State University,

POB 220030, Bobryiskaya Str., 11, Minsk, Belarus

Recently proposed new method “Ethanol as Internal Standard” for determination of
volatile compounds in aleohol products by gas chromatography (GC) is investigated from
different sides including method testing on prepared standard solutions like cognac and
brandy, different ethanol-water solutions and certified reference material CRM LGC5100
Whisky-Congeners. Analysis of obtained results of experimental study from four different
laboratories shows that relative bias between the experimentally measured concentrations
calculated in accordance with proposed method and the values of concentrations assigned
during the preparation by gravimetric method for all analyzed compounds does not exceed 10
%. It is shown that relative response factors (RRF) between analyzed volatile compounds and
ethanol do not depend on time of analysis and are constant for every model of GC. It is shown
the possibility to use predetermined RRF in daily practice of testing laboratories and to

implement this new method in the international standards of measurement procedure.

INTERNATIONAL ISO
STANDARD 10315

Fourth edition
2021-06

Cigarettes — Determination of
nicotine in total particulate matter
from the mainstream smoke — Gas-
chromatographic method

https://arxiv.org/abs/1601.05587

Onpenenexye KONNYECTBEHHOIO COAEPKaHUs HUKOTHHA B KOH/IEHCATE
CUTapEeTHOTrO AbIMA. TpaguIIMOHHBIN METOJ BHYTPEHHETO cTaHAapTa. B skcTpakt
KOJIMYECTBEHHO JOOABIISAIOT TeNTaIeKaH.

Du3KMKK IIPEIIOKIINA B KAUECTBE BHYTPEHHETO CTAHAAPTa UCIIONb30BATh
OCHOBHOM KOMITIOHEHT pacTBOpHTEs — n3o-mporanoin (IPA).
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dapMakoneHbie CTATHH
0 onpeaeIeHHI0 JeTYYHX KoMIoHeHToB B dTHJI0BoM cnupte (EC, CLHIA, Pb, P®)

European Pharmacopoeia The United States Pharmacopeial Convention Tocynapcrsennas dapmakones Pb  Tocynapersennas dapmakores PO

EUROPEAN PHARMACOPOEIA 70

Absorbance (2.2.23): maximum 040 at 240 nni, 0.30 between
250 nm and 260 nm and 0,10 between 270 nm and 340 nm,
The absorption curee is smooth.

Examine between 235 nin and 340 am, m a 5 am cell using
water K as the compensation ligud.

Volatile impurities. Gjs chromatography (2225,

Tiest sofution (@), The substance to be examined.

Test solution (B, Add 150 L of faethplpenton-2of B ip
500.0 mL of the substance to be cXammed.

Reference solution fa). Dilute 100 uL. of arehydrous methanol §
10 50.0 mL with the substance to be examined, Dilute 5.0 mL of
the salution to 50.0 mL with the substance to be examined.

Reference salusion (3 Dilute 50 uL of anhgdrous methanol 8
and 50 uL. of acedoldehyde R to 50.0 mL with the substance to
be examined. Dilute 100 pl of the solution to 10.0 mL with
the substance to be examined.

Reference solugion (c). Dilute 150 gl of aceral R to 50.0 ml
with the substance to be examined. Dilute 100 pL of the
solution to 10.0 mL with the substance to be examined.

Reference solutron jar. Drlute 100 ul of benzene B to 100.0 mL
with the substance to be cxamined. Dilute 100 pL of the
spiation ta 5000 mL with the substance 1o be examined,

Mlcohol

Add the following:

symbals (*,) to specify this fact.es wsan

IC:H0

Ethanol;

Ethyl alcohol [64-17-5].

DEFINITION

Change to read:
welght, corresponding to MNLT 94.9% and NMT 96.0%;
by volume, at 15.56%, of CiH:OH Segs juon

[IDENTIFICATION

m A It meets the requirements of the test for Specific
Grawry (841
. INFRARED ABSORPTION (197F) or {1975): Meat
[IMPURITIES

® LIt OF NONVOLATILE RESIDUE

Sample: 100 mL of Alcohol

Analysis: Evaporate the Sampie in a tared dish on
water bath, and dry at 100°-105° for 1 h.

Acceptance criterla: The weight of the residue is
2.5mg.

Change to read:

]

piesin

cohol

Sta

solution A

Standard solution B:
of acetaldehyde in Somple solution A

Standard solution C: pL/L of acetal in Sample

(.hromamgla hic ¥
( ee Chromaltogray
Maode: GC

stem
y (621}, System Suitability.)

Datoctor:  Flame innization

mPortions of this monograph that are national USP text, and
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Onpenenenne aneraabaerujaoB, 3PUPoB, BLICIINX CIIMPTOB M METAHOJIA
B 27 aJIKOTOJIbHBIX HAITUTKAX

& | f i I d A . 4
] & A $ =
Result for ' % O H
g 40 % 0% £ 43% ;.,g 40 % 40 % § 0% E 40 % } 47% "\ 45 %
7 ABV ABV | = ABV ABV ABV = ABV | & ABV | — ABV | *=2 ABV
Rum Whiskey Bourbon Grain spirit Brandy Grappa Calvados Gin Slivovice
Official method, | 48.1/145/1043 | 162/589/6693 | 150/ 645/ 5546 44.0/84.71 143/396/4801 | 191/289/2113 | 182/583/3690 | 1.70/0/1.54/ | 210/907/6255/
mg/L AA 122.2 /132 188.4 46627110 1297 /414 /910 4.16 10546
Developed method, | 48.4/146/1051 | 160/584 /6635 | 151/649/5580 44.4185.4] 1421396 /4794 | 190/288/2100 | 182/585/3702 | 1.72/0/1.55/ | 211/912/6288/
mg/L AA /22.3 /130 /88.9 47037111 /297 1412 /913 4.19 10603
0.7/0.7/07/ |-09/-09/-09/| 06/06/06/ 0.9/09/09/ |-02/-02/-02/]-06/-06/-06/] 03/0.3/0.3/
0, -
A, % 0.7 0.9 06 0.9 02 06 03 0.8/-/09/09]05/05/05/05
3 f 1 §
= T (2 a
Result for . 38% 145%| & 338% | T 15% 18 % 8.5% 70 % 275% 40 %
. ABV ABV ABV [ & ABV ABV ABV ABV s ABV = aABv
< = & — L
Tsikoudia Sake Tequila Vermouth Nalewka Mulled wine | Rectified spirit Cocktail Vodka
Official method, 356/2661/2297 37.6147.0/ 34.8/126/2895 | 30.5/0/594/ | 47417447103 | 22.7/55.9/871 | 4.83/25.2/0/ | 61.9/84.0/728 0.504/0/0/
mg/L AA /755 1367/18.2 /1456 17.5 /168 /25.3 6.05 /773 21.8
Developed method, | 359/268/2316 37.2146.5/ 34.9/127/2904 | 30.6/0/598/ |47.8/75.1/10.4 | 225/55.6/866 | 4.81/25.1/0/ | 61.1/83.0/719 0.50/0/0/21.7
mg/L AA /761 1352/18.1 /1460 17.6 /169 /25.1 6.03 176.3 ) )
0.9/0.8/09/ |-11/-11/-1.1/| 04/0.3/0.3/ 09/09/09/ | -06/-05/-06/| -04/-04/-/-|-13/-1.2/-1.2]
0, - - - Y
A, % 00 1 03 0.6/-106/06 00 Yy 04 0 0.71-1-1-07
- 4 H‘ |
38 % 1T % ‘ 9 A
i 8] 35% 25% | o) 169 9 35 %
Result for 6 ABV = ABV ABV 16.5% - 40%
L | = ABV | & ABV ABV ABV | = gy
Liqueurs Rakia Baijiu
Sambuca Egg Herbal Limon Cherry Raspberry Sloe gin )
Official method, 420/0/2.441 | 6.89/0/125/ |38.1/13.5/9.39 18.4/266/0/ | 36.6/31.8/0/ 02.2/1334 /6165 63.9/1072/
mg/L AA 2.32 9.75 /19.5 25.11070729.1 9.77 127 11210107205 11862 21147115
Developed method, | 4.24/0/2.46/ | 6.94/0/125/ |38.2/135/9.43 18.5/267/0/ | 36.2/31.5/0/ 91.6/1325/6217 64.3/1079/
mg/L AA 234 9.81 /196 25310101294 9.82 126 L13/070720.7 11791 21281116
4104104 -1.0/-117 -/- . . .
A, % 0.8/-108/08|08/-/07/07 04/0044/0 / 08/-1-/08 [05/06/-1/05 10/1111/ ! 0.6/-1/-/06 ]0.6/0.7/0.6/0.6 06/0066/06/

OtHocuTeNbHAs Pa3HULA MEXy OJTY4eHHBIMH 3HAaUEHUSIMUA KOHLIEHTpauui (A, %), namepenssimMu B coorsercteuu ¢ EC 2870/2000 o
o(uIHaNIEHOMY METOly BHYTPEHHETO CTaHJapTa U B COOTBETCTBUH C MPeAIaraéMbIM MOAN(UIIMPOBAHHBIM METOJOM BHYTPEHHETO CTaH/apTa,
He mpesbimaet 1.5 %.
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Improved document OIV-MA-AS315-27 https://elab.bsu.by/download.php?id=316

Improved document Indian Standard 3572-2005, https://elab.bsu.by/download.php?id=315

Improved document Norma Mexicana NMX-V-005-NORMEX-2013 https://elab.bsu.by/download.php?id=311

N o ok~ wbdPE

Improved document National standards of People’s Republic of China GB/T 15038

https://elab.bsu.by/download.php?id=309

8. Improved document National standards of People’s Republic of China GB/T 11858
https://elab.bsu.by/download.php?id=307

9. Improved document AOAC Official Method 972.10 (USA), https://elab.bsu.by/download.php?id=306

10. Improved document AOAC Official Method 972.11 (USA), https://elab.bsu.by/download.php?id=305

11. Improved document TOCT 30536-2013 https://elab.bsu.by/download.php?id=314

12. Improved document CTb 'OCT P 51698-2001 https://elab.bsu.by/download.php?id=313
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Customs Laboratories
European Network
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Determination of Isopropyl Alcohol and Methyl Ethyl Ketone
in Alcoholic Products by GC-FID

Version 2 February 2021

This table shows the most important changes that have been made compared with the latest former version

Date of the latest former version: 14 October 2019
Section Changes
8. Precision Precision data units corrected.

Expression of the precision data as repeatability and reproducibility (limit
of rand limit of R) instead of their standard deviations and relative standard

deviations.

Determination of Isopropyl Alcohol and Methyl Ethyl Ketone in Alcoholic
Products by GC-FID (Gas Chromatography - Flame Ionisation Detection)

1. Scope

The purpose of this method is verification of fulfilment of the legislative requirements on
denatured alcohol, particularly the Regulation (EC) 3199/93 of 22 November 1993, and its
amendments, concerning the mutual recognition procedures for the complete denaturing of
alcohol {CDA) for the purpose of exemption from excise duty, The common denaturing
procedure for completely denatured alcohol defines the amount of denaturing agents in litre
{or gram) per hectolitre of absolute ethanol. According to Commission Implementing
Regulation (EU) 2017/2236 the amount of IPA and MEK added to 100 L (1 hL) of absolute
ethanolis 1L

This method is suitable for the determination of isopropyl alcohol {IPA) and methyl ethyl
ketone (MEK) in denatured alcohol and alcohol containing solutions or drinks with analyte
content ranging from 0.1 to 5 L per hL absclute ethanol using gas chromatography-flame
ionization detection.

The same analytical procedure can be used for other formulations of volatile denaturants,
i.e. methanol, acetone, tert-butyl alcohol, ethyl acetate, methyl isopropyl ketone, methyl
isobutyl ketone, toluene or ethyl sec-amyl ketone.

2. Principle

The concentration of the denaturants is determined by capillary gas chromatography with
FID detection. Ethyl alcohol itself is used as internal standard and all data for the
coneentration of denaturants are calculated in relation to the content of ethanol. There is no
need for any further internal standard compound.

3. Reagents and materials

The following reagents of recognized analytical grade and demineralized or distilled water
are used:

3.1 Methyl ethyl ketone (MEK), min. 39.5 %

3.2 I1soprapyl alcohol (IPA), min. 99.8 %

3.3 Deionized water

3.4  Absolute Ethanol > 99.8 %

6. Calculations
For creating calibration curve calculate the exact volume of ethanol, IPA and MEK using its
weight (Ses Section 5.1), its density and its purity according to the following equation:

Exact volume (Ve) = (Weight (g) x Purity) / Density (ka/l)
(Density: ethanol: 0.7892 kg/l; IPA: 0.7855 kg/l; MEK: 0.8050 kg/l)

Calculate the factors for the calibration of MEK and IPA as follows:
Calibration solution CSy: Feaaa = (Exact volume of IPA) x 100 / (Exact volume of ethanol)
Calibration solution CSy: Feamer = (Exact volume of MEK) x 100 / (Exact volume of ethanal)

Do the same for calibration solutions CS,, CSs, CSe, and CSs.

7. Expression of results

The analytical results obtained from calibration curve are in L/ hi absolute ethanol.
Results are expressed with maximum 3 significant figures and maximum 2 decimal places
{example 1.04 L / hL absolute ethanal).

8. Precision

Precision data obtained from the 1" CLEN proficiency test on completely denatured alcohol,
performed in 2019 (final report issued 4 September 2019) by 41 laboratories on 3 samples.

Isopropyl alcohol Matrices
(1pa) Completely
denatured Burning alcohol Screen wash
alcohol (CDA)
IPA [robust mean), L/hL EtOH 0.99 0.97 0.96
Repeatability, /1L ErOH 0.01 0.01 0.02
Reproducibility L/hl EtOH 0.06 0.06 012
Methyl ethyl ketone Matrices
(MEK) Completely
denatured Burning alcohol Screen wash
alcohol (CDA)
MEK [robust mean), L/hL E1OH 1.00 114 0.93
Repeatability, L/hL ErOH 0.01 0.02 0.02
Reproducibility, L/hL Et1OH 0.06 0.14 012

Metoa npvMHAT B Ka4ecTBe 0(PpUIHATBHOIO

B TaMOKeHHBIX Jadoparopusx EBpocoio3a Ha

OCHOBE Me:KJIA00paTOpHbIX McnbITaHui B 41 akkpenuToBaHHol JaGoparopun EBpocoroza
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Abstract. A collaborative interlaboratory study on the method of direct quantitation of volatile compounds

An interlaboratory study of a gas chromatographic
(GC) method for the determination of volatile conge-
ners in spirit drinks was conducted; 31 laboratories
from 8 countries took part in the study. The method
uses GC with flame ionization detection and incorpo-
rates several quality control measures which permit
the choice of chromatographic system and conditions
to be selected by the user. Spirit drink samples were
prepared and sent to participants as 10 blind duplicate
or split-level test materials for the determination of
1,1-diethoxyethane (acetal), 2-methylbutan-1-ol (active
amyl aleohol), 3-methylbutan-1-ol (iscamyl aleohol),
methanel (methyl alcohel), ethyl ethanoate (ethyl ace-
tate), butan-1-ol (n-butanol), butan-2-ol (sec-butanol),
2-methylpropan-1-ol (isobutyl alcohol), propan-1-ol
(n-propanel), and ethanal (acetaldehyde). The preci-

(2) that will prescribe methods of analysis fo be used to moni-
tor compliance with 1576/89.

Congeners are volatile substances formed along with etha-
nol during fermentation and maturation of spirit drinks and
can be used to provide both qualitative and quantitative infor-
mation for labelling purposes. In addition proposed European
legislation specifically defines the volatile congener compo-
nent of volatile substances as comprising the sum of: ethanal
(acetaldehyde) and the ethanal fraction contained in
1.1-diethoxyethane (acetal) expressed as ethanal. and the sum
of propan-1-ol (n-propanol), 2-methylpropan-1-ol (isobutyl
alcohol), butan-1-ol (n-butanol), butan-2-ol (sec-butanol).
2-methylbutan-1-0l  (active  amyl  alcohol) and
3-methylbutan-1-ol (isoamyl alcohol). Regulation 1576/89

in spirit drinks and alcoholic products was conducted. The discussed method applies ethanol, the major
volatile component of an alcoholic product, as an internal standard. In this study 9 laboratories from
4 different countries were supplied with standard solutions for gas chromatographic measurements. Five
aqueous ethanol 40% (v/v) standard solutions containing target compounds in concentrations ranging from
10mg/L. to 400 mg/L. of absolute alcohol were prepared and sent to the participants for quantification
of acetaldehyde, methyl acetate, ethyl acetate, methanol, 2-propanol, 1-propanol, 2-methyl-1-propanol,
I-butanol and 3-methyl-1-butanol. The interlaboratory study was evaluated according to the IS0 5725
standards and the Eurachem guide. The within-laboratory precision varied between 0.4% and 7.5% for all
samples and compounds, showing a sufficiently high repeatability of the method. The between-laboratory
precision was found to vary within a satisfactory range of 0.3% < 10.0%. Precision of the method was well
within the range predicted by the Horwitz equation for all analytes. The analysis of trueness showed that the
bias of the method is insignificant at the significance level & = 5%. The determined concentrations of the
analytes compared well to the gravimetrical values thus showing very satisfactory accuracy of the method.
The results of the interlaboratory study confirmed that “Ethanol as Internal Standard” method is robust and
reliable and can be used as a standard reference method for analysing volatile compounds in water-ethanol
samples. The possibilities of method validation according to the previously obtained experimental data were
shown.

8 crpan 31 n1a6oparopust

42 coaBTOpa

4 cTpaHbl 9 1aboparopuii 15 coaBTOpOB

Pe3ysbTaThl MeKIa00PATOPHBIX C MEXKIYHAPOIHBIM YIaCTHEM HCIIBITAHUI METO/1a OBUTH MPEICTABICHBI B BH/E YCTHOTO JOKJIaa M OMyOINKOBAHbI
(doi.orag/10.1051/bioconf/20191502030) B Tpymax 42-ro MexayHapOIHOrO KOHTpecca MEXKIYHApPOAHOH MEKIPABUTEIbCTBCHHON OpraHu3alii
BuHOIenust U BuHOrpagapctea (MOBB - O1V), 15-19 uronst 2019 r., XKenesa, Iseiiapus (Www.O1V2019.ch).
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IIo pesyabTaram nposeaeHHbIXx MJIN moaroroBjieH NnpoeKT MMIOPTO3aMeLlaloIIero
NMPOU3BOACTBA 0TEYECTBEHHBIX CTAHAAPTHBIX 00pa3LoB

CTaH,HapTHBIe O6paSI_IBI BOOHO-3TAHOJIBHBIX paCTBOpOB J'IeTyT-II/IX KOMITIOHCHTOB HJIs1 HpSIMOI‘O OnpeneneHI/m KOJIMYCCTBCHHOI'O
COI[Cp)KaHI/ISI nequHx KOMIIOHCHTOB B I_HI/IpOKOM CHCKTpe ManI/H_[ aJ’IKOI‘OJ’IBHOf/’I nu 3TaHOHCOIIep)KaH_[ef/'I HpOIIYKLII/II/I HpeIICTaBJISIeT
co00l OECIIBETHYIO BOJIHO-3TAHOJBHYIO CMECh, IPUTOTOBJICHHYI) W3 JUCTH/UIMPOBAHHOHW BOABI M CIHPTA 3TUIOBOTO
peKTI/I(i)I/IKOBaHHOFO U3 IIHUIIIECBOIO CBIpBSI C BHCCCHHBIMU I[OGaBKaMI/I HeTy‘-II/IX KOMIIOHCHTOB (aueTanbz[erHI[a, MCTHJIALICTaTa,
JTHIIAlIeTaTa, METaHOIA, MPOIIaH-2-0J1a, IporaH-1-oma, 2-MeTwimpornan-1-omna, 6yran-1-ona u 3-metunOyran-1-oma). O0beMHas

JIOJIS1 3TUIIOBOTO CIIUpTa B 0Opasmax cocrapisieT 40 %.

. HurepBajib 10MycKaeMbIX ATTECTOBAHHBIX
Arrectyemasn xapaktepuctuka CO, Obo3nadenne eHHUILI P —
of03HaYeHNE eHHHILI H3MEPeHHIT (u3nuecKkoii BeIHUHHBI PBI3 PBY2 PEO-1
MaccoBasi KOHLEHTPALHMSE YKCYCHOTO Mr/i (AA) 1,20-2,00 8,7-13,0 20,0-30,0
anbjierna (aleTaibaerna) Mmr/n 0,50-0,80 3,5-5.0 8,0-12,0
MaccoBasi KOHLEHTPALHSE METHIIOBOTO M/ (AA) 1,20-2,00 8,7-13,0 20,0-30,0
2()Hpa yKCYCHOMH KHCIOTHI (METHIALeTaTa) mr/n 0,50-0,80 3,5-5,0 8,0-12,0
MaccoBasi KOHLCHTPALHS ITHIOBOTO 3(pHpa Mr/n (AA) 1,20-2,00 8,7-13.0 20,0-30,0
YKCYCHOIT KHCIIOTBI (THIIalleTaTa) M/ 0,50-0,80 3,5-5.0 8,0-12,0
mr/n (AA) 5,00-15,00 15,0-20,0 20.0-30.0
MaccoBas koHLeHTpaLis 1 00beMHast 10 Mr/n 2,00-6,00 6,0-8,0 8,0-12,0
METHJIOBOTO CITHpTa (MeTaHona) % (AA) 0,00063-0,00190 0,0019-0,0025 0,0025-0,0038
% 0,00025-0.00075 | 0.00075-0.0010 | 0.001-0,0015
MaccoBasi KOHLCHTPALMS H30IPOIHIOBOIO M/ (AA) 1,20-2,00 8,7-13,0 20,0-30,0
cimpta (2-npornanona) mr/n 0,50-0,80 3,5-5.0 8,0-12,0
MaccoBasi KOHLEHTpALHs TIPOITHIOBOIO Mr/in(AA) 1,20-2,00 8,7-13,0 20,0-30,0
cnupra (1-nponanona) Mr/n 0.50-0,80 3,5-5.0 8,0-12,0
MaccoBast KOHICHTpALIL H300YTHIOBOTO Mr/i (AA) 1,20-2,00 8,7-13,0 20,0-30,0
cnupra (2-metui-1-nponaxona) Mr/n 0,50-0,80 3,5-5,0 8,0-12,0
MaccoBas KOHLEHTpaLs OYTHIOBOrO M/ (AA) 1,20-2,00 8.7-13,0 20,0-30,0
compra (1-6yraHona) Mr/n 0,50-0,80 3,5-5,0 8,0-12,0
MaccoBasi KOHLIEHTpALHs H30aMHIIOBOTO M/ (AA) 1,20-2,00 8,7-13,0 20,0-30,0
cnupra (3-meruin-1-6yranona) Mr/n 0,50-0,80 3,5-5,0 8,0-12,0

OTedecTBEHHBIC CTAaHAAapTHBIC 06133311]51 BIICPBBIC MOTYT OBITh
HCITIOJIB30BAaHbI AJI KOHTPOJIA ITPAaBUJIIbHOCTHU I/ISMCpCHI/II\/'I.

DKOHOMUYECKas 3P PEeKTUBHOCTD HMMIIOPTO3aMEIAOILEr0
IMPOU3BOACTBA OTCHCCTBCHHBLIX CTAHAAPTHBLIX 06pa3u03 COCTaBJIACT B
ykBHBaJieHTe 650 ThICsY GesiopyccKHX pyOJieid esKeroaHo.

PB3-B (
PBI-C |
PBI-D
PBI-1
PBI-2
PBD-3

Crannmaptaeie 00pa3mbl pachacoBaHbl B 2 M
MHUKPOBHUAIBI ¢ TE(PIOHOBOH KPBIIIKOH MO KpUMIIEP
U TOTOBBI K TPSIMOMY  HCIIOJIb30BaHUIO B
aBTOMAaTWYeCKUX  J03aTopax O KUAKOCTHBIX  JJIs
ra3oBbIX XpoMarorpagos.

[Tonuenii Habop CO cocTtouT U3 7 3K3EMILIIPOB
(PB3-A, PBD-B, PB3-C, PBD-D, PB3-1, PB3-2,
PB3-3). Kowneunsiii kommiekT mnoctaBku CO
dbopMupyercst ucxons u3 TpeOOBaHHWM 3aKa3zuMka U
IIOMeIIaeTcs B IJIACTUKOBBII KOHTEHHEP,
oOecreunBaoOmuil  Oe30MacHOE  XpaHEHHE U
TPaHCIIOPTUPOBKY




Omnpenenenue 00beMHOI0 COEPKAHUA ITHI0BOTO CIUPTA (KPENoCTH) PYTHHHBIN J1a00PATOPHBIN aHAJIU3

P European
Commission
o

@@ ) International Organisation
o0 of Vine and Wine

) ntergovernmental Organisation

Commission Regulation (EC) No 2870/2000 of 19
December 2000 laying down Community reference
methods for the analysis of spirit drinks (2000)

OIV-MA-BS-01 Reference method for the
determination of alcoholic strength by volume of spirit
drinks of viti-vinicultural origin: General remarks
OIV-MA-BS-03 Reference method for the
determination of real alcoholic strength by volume of
spirit drinks of viti-vinicultural origin: measurement
by pycnometry

OIV-MA-BS-04 Reference method for the
determination of real alcoholic strength by volume of
spirit drinks of viti-vinicultural origin: measurement
by electronic densimetry (based on the resonant
frequency oscillation of a sample in an oscillating
cell)

OIV-MA-BS-05 Reference method for the
determination of real alcoholic strength by volume of
spirit drinks of viti-vinicultural origin: Measurement
by densimetry using hydrostatic balance
OIV-MA-AS312-01 Alcoholic strength by volume

I'OCT 3639-79 PacTBOpBI BOIHO-CIIUPTOBEIC.
MeTo/1pl OTIpeIe/iCHHs] KOHIICHTPAIIMU YTUIIOBOTO
cnmpra

3anenennan nozpeumtHocms onpeoenenus
cocmagnaem 0.1 %.

Jluctrmsanuyst

N3mepenue mioTHoCTH

Pacuer 3HaueHMs KPENOCTH C UCIOJIb30BAHUEM
— MeXIyHapOIHBIX ATKOTOJEMETPHICCKUX TaOIHIL

(International Alcoholometric Tables)

INTERNATIONAL ORGANISATION
OF LEGAL METROLOGY

InTernaTIONAL BuReau oF LegaL METROLOGY

1, RUE TURGOT — 7008 PARIS = FRANCE

TEL Bbize an 25210

INTERNATIONAL ALCOHOLOMETRIC TABLES
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KoppekTHoe onpe/iejieHHe KPemOCTH 3TAHOJI COAEPKAIIHX MPOTYKTOB

MareMmaTnueckass MoJaeJb

[TnoTHOCTH pacTBOpa Mociie CMEIIEHHsSI BO/ILI U 0€3BOIHOI YacTH pacTBOPa MOXKET ObITh

MPEJCTABJICHA B CICAYIOIIEM BHJIC ~ ~ V3MepHTeIb ILI0THOCTH
C = (CIJ/(Z CI] 5 unaugepeHTeH K cocTaBy pactsopa !!!
. eff * ' Pi 0 Pi (2)
ps =Cy-p +1-Cy)- > p-Cl, (1) )
O] X _ Al
e pg — IUIOTHOCTh PacTBOpa, Mr/I; C =RRF, A Petn» 3)

,qfvﬂ =p,F (CW) — 3¢ deKTUBHAS TUIOTHOCTB BO/ILI B PaCTBOpPE, MI/J;

pw — IWIOTHOCTB uncToi Boibl ipu 20 °C, py, = 998230 wmr/n;

F (Cw) — (hakTop, yuuThIBarommii 3GeKT «yBeandeHus 3pHEeKTUBHON TUIOTHOCTH BO/ILI»;
p; — TUIOTHOCTB i-TO , MI/1;
C' — oObemHas 1071 i-To B 0e3BOJHOI YaCcTH PacTBOpA;

Cyy — 00BeMHas 107151 BO/IbI B PacTBOPE.

F(C,)=aC; +bC, +cCy +dCy, +eCp + fC, +g  (4) - KouTpaKuuK

ITaHoJ

1’30 Jlery4ne 6ei‘;‘;ﬁiaﬂ
1,25 KOMIIOHEHTBI

1,20
l_|_1,15

1,10

1,05

1,00

0,95
0,00 0,25 8,50 0,75 1,00

w

Bona
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KoppekTHoe onpe/ejieHHe KPenoCTH ITAHOJICOAEPKAIMUX MPOTYKTOB
AJITOPUTM pelieHusl — MeTO/I MOBTOPHBIX MOICTAHOBOK

ps =Cy-py +-Cy)- 2.2 -C, A =p,F(C,) @

. (€ ¢ x A
== ' C, =RRF, - pey, (4
i [P]/(%‘P.j 3) A, Ethr (4)

F(C,)=aG, +bC, +cCy, +dC;, +eCyy + fC,, + g (5)

C =
ps'zpl_. [
Cw: (i) Fi él) : (6) CI:(l_CW)CI* (7)
puF(C) 2L -2 G
WA
F(CW:1)=1 (8)
C -
ps'Z*'—ZCi c*
cO = M P 0 ) C(O) (1 CWO)) i (10)
—-=> C,
AT 3
- a3%eye
CV(VJ) _ (i) Pi (l) (11) C(J) (1 CWJ)) (12)
F (e -3e
M P

OcranoBuiiuche Ha 16 wrepanmusax
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Determination of Volatile Compounds in Alcohol Products - DVCAP

A B c D E F G H 1 J K L M N 0 P a R 5 T u v w X ¥ z :
1
2 Standard Solution for determination of RRF O Analyzed Sample [l
= . . density, | Come, | Area, RRF, | REF, oo | Cone, |Come, mum| Comew, [ comeqwy | Come, | cone®, | comcw, | Conc®, | conc®), | Conctn, | Conc® | Concw, | concam, | comcany, | concqz,
. » Compound Kononenr mgl |mgld) | nA*min RE RfRfe | average |37 2A™min( o7y WL mliml ((sf.n mlml ((sc)il) mlml ((sf.n mlml ((sc)il) mlml éﬂu mliml ({s?;l) mlml ((fc).l) mliml ((s:?nl) mliml ((sf.n mliml ((sc)il) ml.’ml((su)l) mUml((m)l) mUml((so)l)
5 ANETATBAETHA 788000 1014 6.39 158.6 1924 1941 0.01 0.152 0.0000002 0.0000000463 0.000000 0.000000 0.000000 0.000000076 0.0000000771 0.0000000771  0.000000077
6 IsoSyTHpATEReTHT 793800 1.109 001 0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 © ) )
7 smungopynar 916800 1.321 0.0l 0000 00000000 | 00000000000  0.000000 0.000000 0000000 0 0 0 0 0 04 0
8 aueTeH 789900 1027 10.38 97.1 1.178 1.300 0.01 0.093 0.0000001 0.0000000283 0.000000 0.000000 0.000000 0.000000047 0.000000047 0.000000047  0.000000047 0.000000047 0.000000047 0.000000047|
9 5 sTunepaET 917000 1196  7.02 1704 2067 1166 001 0.163 0.0000002 | 0.0000000427  0.000000 0.000000 0.000000  0.000000070 0.000000071 0.000000071 | 0.000000071 0.000000071 0.000000071 0.000000071
10 6 methylacstate MeTANATETAT 932000 1.541 001 0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 © ) ) ) ) o )
11 7 sthylacetate sTunanerar 902000 3511 37.40 93.9 1139 1.085 001 0.090 0.0000001 | 0.0000000239  0.000000 0.000000 0.000000  0.000000039 0.000000040 0.000000040 | 0.000000040 0.000000040 0.000000040  0.000000040
12 $  2-butanonme 2-5yTancn 205000 1053 13.28 703 0962  0.900 0.01 0.076 0.0000001 | 0.0000000226  0.000000 0.000000 0.000000  0.0000000 0 0 0 0 0.000000038 0
13 9 ‘methanol METAHOI 792800 6185 44.38 1394 1.691 1.347 0.01 0.133 0.0000002 0.0000000404 0.000000 0.000000 0.000000 0.000000067 0.000000067 0.000000067  0.000000067 0.000000067 0.000000067 0.000000067|
14 10 2-propanol 2-nponamon 785000 1027 1080 951 1153 0861 001 0091 0.0000001 | 0.0000000278  0.000000 0.000000 0.000000  0.000000046 0.000000046 0.000000046 | 0.000000046 0000000046 0.000000046  0.000000046 |
15 11 ethanol 3TaHON 789270 789300 05759 824 1.000 1.000 100000.00 789300 0.995398 0.2401231998 0.329586 0.370542 0.388048 0.395; 0.399234466 0.399869041  0.399940401 0.399968666 0.399979861 0.399984294
16 12 discetyl THATIETIUT 990000 2.019 0.01 0.000 0.0000000 0.0000000000 0.000000 0.000000 0.000000 ] 0 0 0 0 0 0
17 13 2-butencl 2-6yTamon 806300 0.853 0.01  0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 0 0 0 0 0 0. 0
13 14 l-propancl l-npenanen 204000 1040 13.27 78.4 0951 0717 0.01 0075 0.0000001 | 0.0000000224  0.000000 0.000000 0.000000  0.000000037 0.000000037 0.000000037 | 0.000000037 0.000000037 0.000000037  0.000000037
19 15 isobutanol imsobyTaRon 800000 1287 1217 1057 1283 0604 001 0101 0.0000001 | 0.0000000273  0.000000 0.000000 0.000000  0.000000045 0.000000045 0.000000045 | 0.000000046 0.000000046 0.000000046  0.000000046
20 16 isoamylacetate  msoamamerat 930000 1274 285 4476 5430 0.707 001 0429 0.0000004 | 00000001050  0.000000 0.000000 0.000000  0.000000173 0.000000175 0.000000175 | 0.000000175 0.000000175 0.000000175  0.000000175
2| | 17 1outene \-6yramcn 70000 1131 14.50 78.0 0946  0.840 0.0l 0075 00000001 00000000206  0.000000 0.000000 0000000  0.000000034 0 0 0 0 0.000000034  0.000000034
22 18 iscamylol HsomLIon $80000 1144 14.03 81.5 0989  0.607 0.01 0078 0.0000001 | 0.0000000213  0.000000 0.000000 0.000000  0.000000035 0.000000035 0.000000035 | 0.000000035 0.000000035 0.000000035  0.000000035
23 19 ethyleaproate sTHanponaT $76000 1131 14.93 757 0919  0.800 001 0073 0.0000001 | 0.0000000198  0.000000 0.000000 0.000000  0.0000000: 0 0 0 0 0000000033 0
24 20 hexanol TeKCARON 802000 1040 15.88 655 0.795 0.600 0.01 0.063 0.0000001 0.0000000188 0.000000 0.000000 0.000000 0.000000031 0.000000031 0.000000031  0.000000031 0.000000031 0.000000031 0.000000031
25 21  ethyllactate STHIUTAETAT 810000 1053 14.95 704 0835 1.908 0.01 0.067 0.0000001 0.0000000200 0.000000 0.000000 0.000000 0.000000033 0 0 0 0 0.000000033 0.000000033
26 22 ethyleaprylate STHEnpaT 268000 0.700 001  0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 0 0 0 0 0 0. 0
27 23 2-phem 2-perwTanen 1020000 0.850 001  0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 0 0 0 0 0 o 0
28 24 Em)'lhmm"“: STHITEKCAHOAT 903000 0679 0.01 0.000 0.0000000 0.0000000000 0.000000 0.000000 0.000000 ] 0 0 0 0 ) 0
29 25 clohexanol IHEITOTSECAHON 962400 0333 0.01 0.000 0.0000000 0.0000000000 0.000000 0.000000 0.000000 ] 0 0 0 0 0 0
30 26  ethyl octanoate STHITOKTAHOAT 867000 0.627 0.01 0.000 0.0000000 0.0000000000 0.000000 0.000000 0.000000 ] 0 0 0 0 0 0
31 27  ethyl decancate STHIIEEaH0AT 862000 0.618 0.01 0.000 0.0000000 0.0000000000 0.000000 0.000000 0.000000 [ 0. 0. 0. 0. 0. 0.
32 28 benzylalechol GEHSHIOBEL CIHPT 1041900 0.715 0.01 0.000 0.0000000 | 0.0000000000  0.000000 0.000000 0.000000 © 0 0 0 0 04 0
32| | 20 phenylethanol  gemwmzamon 14000 1053 16.00 65.8 0790 0.559 0.0l 0063 00000001 | 00000000186  0.000000 0.000000 0000000  0.000000031 0000000031 0000000031  0.000000031 0000000031 0.000000031  0.000000031
34 30  water BOMa 908230 0.000000 0.7598763 0.670413 0.629458 0.611951 0.604TBS61 T iy 0.600764693 0.600130117 0.600058756 0.600030491 0.600019296  0.600014863
35 ethanel, % (v) (mo Tabmmms soame-cmproeend) 400 4000
26 | Sample density __ momnocts oSpasia I ossos0 [ o001 | -
4 4 » M| WS Tables 1% 9% /10% 11% /15% /20% /25% . 30% ,35% | 40% /45% 50% /55% /60% 65% 70% /75% /80% /85% /90% 96% 99% . Slivovice Pal(m vl » m

KommbroTepHas nmporpaMma pa3meliieHa B HHTEpHeTe B cBoOomHoM goctyne https://elab.inpnet.net/article/747
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Determination of Volatile Compounds in Alcohol Products - DVCAP

A B C D E F G H | J K L AD

1
2 Determination of RRF O Analized Sample
. N Compound Konmomesr density, Cone, Peak area, RF cu::fn]i,iz.e REF, Peak area, Cone, Conc, mlml
a mg/l mg/l(AA) A d tabulated . mg/l(AA) (sol), %
5 1 acetaldshyde AMETATEISTHT 788000 33463 249 134 4 1.921 1.941 97.00 114300 0.0064044
& 2 isobutyraldehyde  msoSympanszernz 793800 1.100 0.000 0.0000000
7 3 ethyl formate STHGOpMHAT 916800 1.321 0.000 00000000
8 4 aceton aneToH 789900 1.300 0.000 0 D000
9 5 diethylformal STHIGOPMEAT 917000 1.166 0.000 0.0000000
10 6 methyl acstats METHITAOSTAT 032000 491.68 5.21 04 4 1.348 1.541 11.16 971.000 0.0460006
11 7 ethyl acetate STHIANETAT 002000 47579 69.6 0.995 1.085 89.02 911.800 0.0446327
12 8 2-butanone 2-GyTaHoH 805000 0.900 0.000 0.0000000
13 9 methanol METEHOI 792800 53727 6.16 872 1.243 1.347 93.57 106027 0.5504805
14 10 2-propanol 2-npona”on 785000 32446 0.46 354 0.792 0.861 0.000 0.0000000
15 11  ethanol TR0 789270 789300 11276.0 70.0 1.000 1.000 8652.5 789300 44.1547070
16 12 diacetyl MMATETHT 290000 2.019 0.000 0.0000000
17 13 2-butanol 2-6yTaRon 806300 0.853 0.000 0.0000000
13 14 1-propanocl 1-mponamon 804000 34591 11.58 472 0.674 0.717 62.88 4028.7 0.2212429
19 15 isobutanol H300YVTaHON 800000 346.19 13.91 303 0.5361 0.604 27.55 443000 0.0219773
20 16 2-pentancl HS0aMHTAETAT 080000 63.79 1.70 375 0.535 0.707 8414 0.000 0.0000000
21 17 1-butanol 1-GyTason 870000 53135 12 44 427 0.610 0.840 6912 39.000 0.0019793
22 18  izoamylol H30ENILTON 880000 343.77 13.81 394 0.563 0.607 232.03 1600.0 0.0802782
23 19 ethylcaproate STHIRANPOHAT 876000 0.890 0.000 0.0000000
24 20 hewanol TERCAROT 802000 0.600 0.000 0.0000000
25 21  ethyllactate STHIUTAKTAT 810000 1.908 0.000 0.0000000
26 22 ethyleaprylate STHITEANPHITAT 868000 0.700 0.000 0.0000000
27 23 2-phenylethanol 2 -GheHWTTAHON 1020000 0.850 0.000 0.0000000
28 24 ethyl hexanoate STHITTEKCAROAT 203000 0.679 0.000 0.0000000
29 25 cyclohexanel HEOTEECAHON 062400 0.553 0.000 0.0000000
30 26 ethyl octanoate STHNOKTZHOET 867000 0.627 0.000 0.0000000
31 27  ethyl decanoate STHIISKAHOAT 862000 0.618 0.000 0.0000000
22 28 benzylalcohol GeHSMNOBHLE CIIHPT 1041900 0.715 0.000 0.0000000
33 20 phenylethanol GEHIUTSTARON 814000 0.559 0.000 0.0000000
34 30  water BOOA 098230 24 83 54.83220
35 ethanol, % (v/v) (mo Tafminam ECIHO-CIRPTOERN) 45.0 4415

El sample density. mg mWIOTHOCTs 00pasma " 030560 I 0.85 I
M 4 » M| "5% 9% ~10% 11% 15% . 20% . 25% . 30% 35% 40% 45% . 50% . 55%

CroupTHoit HanuToK «Slivovice». Omiudne OT HCTHHHOU KpernocTu coctaiser 0.85 % aOCoMOTHBIX.
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Determination of Volatile Compounds in Alcohol Products - DVCAP

D E F G H | 1 K L AD

1

2 Determination of RRF O Analized Sample

3 Kosmomesr density, Conc, Peak area, RF ru::fi,ize REF, Peak area, Conc, Conc, mLiml
a mg/l mg/l (AA) a.. d tabulated am. mg/l (AA) (zol), %
5 | aNETANBOETHI 788000 334.63 2.49 134 4 1.921 1.941 581.50 111.0 0.0055168
6 |H3OGYTHpPANEIETHL 793800 1.109 0.000 0.0000000
7 smndopymar 916800 1.321 0.000 0.0000000
8 | ameToH 789900 1.300 0.000 0.0000000
9 | stundopuuar 917000 1.166 0.000 0.0000000
10 wmeTHmamsTar 032000 491.68 5.21 04 4 1.348 1.541 345.50 46.30 0.0019453
11 sTmanerar 002000 47579 6.83 69.6 0.995 1.085 11805.00 1167 0.0506656
12 2-gyramen 805000 0.900 0.000 0.0000000
13 meranon 792800 53727 6.16 8§72 1.245 1.347 0898900 12252 0.6052440
14 |2-nponaron 783000 32446 Q.46 354 0.792 0.861 140.00 11.022 0.0005459
15 sramon 789270 789300 11276.0 70.0 1.000 1.000 FRerRRRer 189300 39.1656655
16 | mmamermm 990000 2.019 0.000 0.0000000
17 |2-GyTamon 806300 0.853 0.000 0.0000000
18 |1-mponaron 804000 54591 11.58 472 0.674 0.717 62963.15 4216.0 02033684
19 |usofyTanon 890000 546.19 13.91 393 0.5361 0.604 8140.67 454.00 00155781
20 | Hz0aMHIATETAT 980000 63.79 1.70 375 0.535 0.707 0.000 0.0000000
21 |1-6yranon 870000 531.35 12.44 427 0.610 0.840 692.64 42.000 0.0018207
22 | WE0aMHIONn 880000 354377 13.81 30 4 0.563 0607 2325015 13000 0.0578562
23  sTHiEanpoRAT 876000 0.890 0.000 00000000
24 remcanon 302000 0_600 0.000 0.0000000
25 | STHITEKTAT 810000 1.908 0.000 0.0000000
26 | sTHIEATpHIAT 863000 0.700 0.000 0.0000000
27 | 2-feHmTsTaHOR 1020000 0.850 0.000 00000000
28 | 3THAreRCcAH0AT 903000 0.679 0.000 0.0000000
29 | UMENOrEKCAHON 962400 0.553 0.000 0.0000000
30  stanorTEEROAT 867000 0.627 0.000 00000000
31 |sTmngexaHCaT 862000 0.618 0.000 0.0000000
32 | GeHIWIOELLT COHPT 1041900 0.715 0.000 0.0000000
33 |demunsTanen 814000 0.539 0.000 0.0000000
34 Eoma 008230 3980 £0.88532
35 (me TaGMHOau BOIHC-CIRPTOEEDL) 40.0 3017
736 | motsoes obpasia F o4s060 [ 083 |

M4 » M| 5% 9% ~10% 11% 15% 20% 25% ,30% 35% 40% . 45%

CrupTtHoi HanuTOK «Pakusy. Ominuue ot uCTUHHON KpernocTtu coctaBiseT 0.83 % alOCcoMOTHBIX.




Determination of Volatile Compounds in Alcohol Products - DVCAP

A B C D E F G H | ] K L AD J4]

1

2 Determination of RRF O Analized Sample

: N Compound Kosmomesr density, Cone, Peak area, RF cu.ﬁﬂ,ize ERF, Peak area, Conc, Cone, ml'ml
a mg/l mg/l (AA) a.. d tabulated a. mg/l (AA) (zol), %
5 1 acstaldehyds AMETAMBIETHT T8E000 33463 249 134 4 1.921 1.941 156535 2097.900 0.2232188
& 2 isobutyraldehyde  smoSymmpansmermn 793800 1.109 10.76 38.600 0.0040771
7 3 ethyl formate STHIGOPMHAT 916800 1.321 2894 70400 0.0064383
8 4 aceton SMETOH 789900 1.300 86.10 180.300 0.0131380
3 5 diethylformal STHGOpMIAT 917000 1.166 17.900 00016367
10 6  methyl acetate METHITAMETAT 932000 49168 521 04 4 1.348 1.541 0.77 14500 0.0013044
11 7 ethylacstats STHITAIETAT 002000 475.79 6.83 69.6 0.995 1.085 200523 7785.900 0.7237265
12 §  2-butanone 2-GYTaHOH 805000 0.900 2.80 60400 0.0062905
13 0 methanol METZHOT 792800 33727 6.16 872 1.245 1.347 0.0000000
14 10 2-propancl 2-nponason 785000 52446 046 554 0.792 0.861 0.0000000
15 11  ethanol STEHOIT 789270 789300  11276.0 70.0 1.000 1.000 | 2924073 789300 §3.8472290
16 12 diacetyl AATETHT 290000 2.019 0 0000000
17 13 2-butancl 2-6yTanon 806300 0.853 3.63 78.300 0.0081421
18 14 I-propanel l-nponarcn 804000 34591 11.58 47.2 0.674 0.717 155.92 2735800 0.2852992
19 15 isobutanol 305V TaHOT 890000 3546.19 13.91 303 0.361 0.604 1200.89 17828700 16793346
20 16 2-pentanol H30ANHIATETAT 980000 63.79 1.70 375 0.535 0.707 20.73 447 600 0.0382945
21 17  1-butanol 1-GyTaron §70000 53135 12 44 427 0.610 0.840 131 23.000 0.0022166
22 18 iscamvlol HI0ENIICT 880000 3543.77 13.81 304 0.563 0.607 06995 14400100 13720028
23 19 ethyleaproate STHIEANPOHAT 876000 0.890 8.81 261.700 0.0250479
24 20 hexanol TEKCAHON £02000 0.600 0.000 00000000
25 21  ethyllactate STHITAKTAT 810000 1.908 0.000 0.0000000
26 22 ethyleaprylate STHIRALPHIAT 868000 0.700 0.000 0.0000000
27 23 l-phenylethanol 2-eHRTSTAHON 1020000 0.830 0.000 0.0000000
28 24  ethyl hexanoate STHITEKCAR0AT 903000 0.679 0.000 0.0000000
29 25  cyclohexanol OHEOTSKCAHON 062400 0.553 0.000 0.0000000
30 26  ethyl octanoate STHIOKTAHOAT 867000 0.627 0.000 0.0000000
31 27  ethyl decancate STHNARKAROAT 862000 0.618 0.000 0.0000000
32 28  benzylalcohel GeHSHIOBHIH CIRPT 1041900 0.715 0.000 0.0000000
33 20 phenylethanol eHmTTaRL 814000 0.559 0.36 7.700 0.0007931
34 30  water BOmda 098230 11.76 11.75556
35 ethanol, % (v/%) (mo TaGmunan EOmHC-CIHPTOERDNL) 870 83.85
EI sample density, mg] mwrotHOCTE 0fpasua " 838870 I -3.13 '_I

M 4 » M| 5% 9% 10% ,11% . 15% 20% . 25% ,30% 35% . 40% 45% ' 50% . 55% , 60

[TpoaykT nepepabotku 6poaunbHOro npousBoactsa — «KIulllly. Otnnymne oT ucTUHHOM KpenocTu coctaBiseT 3.15 % aOGCoTOTHBIX.
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T'ocynapcTBeHHbIE U MEKIYHAPOAHbIE CTAHAAPTHI
110 ONPeENeJICHUIO JIETYYMX KOMIIOHEHTOB B AJIKOT0JIbHOM NMPOAYKIIUHU

OV OIV-MA-AS312-03A : R2015
o .« OIV-MA-BS-14 : R2009 I'OCT 30536
) OIV-MA-AS315-27 : 2016 TOCT 31684
I'OCT 33833
I'OCT 33834
I'OCT 33408
I'oCT 31811
I'OCT 14138
TOCT 32039
I'OCT 12280
I'OCT 13194
TOCT 32070
TOCT 32036
TOCT 10749.3
TOCT 10749.6
TOCT 10749.13
I'OCT 10749.14

BIS IS 3752:2005(R2009)

Commission Regulation (EC) No. 2870/2000

TOCT P 57893
s TOCT P 52363
T AOAC Official Methods 972.10/11, 2005 TOCT P 51999

I'OCT P 55878
I'OCT P 57893
CTBTOCT P 51698

. -@ I Noorma Mexicana NMX-V-005-NORMEX-2018
Bce nepeunciennsie rocyapcTBEHHbIE CTaH1apThI B rocynapctBax EAJC neiictByeT
rapMoHu3upoBansl ¢ Permamentom (EC) 2870/2000 u oJTHOBpeMeHHO Oosee 20 cTaHIapTOB,

HCIIOJIB3YIOT TpaI[HHHOHHBIfI MCTOA BHYTPCHHCTO CTaHapTa HCIIOJIB3YIOIIUX MCTO/J BHCIIHCTO CTaHAApTa




oV Cuenano

....@7» OIV-MA-AS312-03A - simplification
) Methanol

Hcnonb30BaHKuEe TMPEATIOKEHHOTO METOa 00ECIeUMBAET BBICOKYIO JOCTOBEPHOCTD IMONYYECHHBIX JaHHBIX, CYIIECTBEHHO COKpAIaeT
BPEMEHHbIC, TPYIOBbIC, MaTepUANIbHbIC 1 (DMHAHCOBBIC 3aTPAThl. AHAIM3 JIETYYUX COCAMHCHUI B CHMPTHBIX HAIUTKAX CII¢ HUKOT/A
HE ObLT TAKKM IPOCTHIM. 3/1€Ch BbI MOKETE 03HAKOMUTHCS ¢ MOTU(DUIIMPOBAHHBIM TEKCTOM O(PHIIHATHLHON METOIUKH.

MecTta B TEKCTOBOM JTOKYMEHTE, KOTOPbIe HEOOXOIMMO YIaIUuTh, BBIICICHBI JKEITHIM IBETOM. TEKCT, KOTOPBIH HEOOXOMIHUMO 100aBUTH
BBIJICIICH .

[MonHyro cTaThiO 00 YIYYIICHUSX MOXHO ITPOYUTATh, PO 10 cchiike:Nttps://elab.inpnet.net/article/360

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-OIV
Methanol

Type 11l method HiROVEd

Methanol
(Resolution Oeno 377/2009, Revised by OIV-OENO 480:2014,
Revised by OIV-OENO 480/2014)

1. Scape of application
This method is applicable to the determination of methanol in wine for

concentrations between 50 and 500 mg/L

2. Principle
Methanol is determined in the distillalc. tm—svhieh—sminternai—stendard—r-added:
using gas chromatography with a fleme jonisation detector (FID). [TREREINSO

3. Reagents and materials

3.1. Type Il water, according to 1SO standard 3696

3.2. Ethanol: purity > 96 % (CAS no. 64-17-5)

3.3. Hydrogen: minimum specifications: 99.999% purity (CAS no. 1333-74-0)
3.4. Helium: minimum specifications: 99.999% purity (CAS no. 7440-59-7)
3.5. Methanol: purity > 99 % (CAS no. 67-56-1)

e sty -

OIV-MA-AS312-03A : R204523 1

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-OIV
Methanol

3.7, Reference materials: these may be, for example, wines from laboratory

4.1, Approximately 10% v aqueous-acohol

e should be as clase s possible o the alcabol conteat of the wine to

Pour 100 mL_ af ethanol (3.2) into o 1 L calibrated flask (4.2), make
up 1o volume with demincealised water (3.1 and mix.

PP —— —
" " . . ioh

wtely 500 mg of methanol (3.5)
ot 60 mL of 10% cthanol

solution (35.1), ration af the methanol. Make up to volume

with the cthanol solution (3.8.1) and mis.

4.5, Warking calibration solutians

By way of example, a method for ploting a calibration curve is ouilined below

OIV-MA-AS312-03A: R20£523

COMPENDIUM OF INTERNATIONAL METHODS OF ANALYSIS-OIV

3.7. Reference materials; these may be, for example, wines from laboratory

proficiency tests.

ohol conient of the win to
be analysed. Pour 100 mL of ethanal (3.2) into a 1 L calibroted flask (4.2), make
up 1o volums with demincralised water (3.1 and mix.

S Ll dmsamina-siundasid-siliiin
b Mmoo et okt aiharrol

e
3184
Using

flask (4.3) that contains about 60 mL of 10% ethancl
evaporation of the methanel. Make up to volume

into & 100 mL
solution (38.1),

with the cthanol solution (3.8.1) and mix,

38.5. Working calibration

By way of example, a method for ploting o calibration ¢ wlined below
'OIV-MA-AS312-03A: R2 H_i- 2

oF METHODS OF
nol

ion of methanol may be expressed in mgil. or in mg/100 ml

the latter case, the alcohol content by volume of the wine

should be determined

Note 2: meg/100 mL sheolunc alcohol = mg'L x 10alcohol eontent by vlume

the international interlsborstory test is outlined in Annex A,

shoald be prepared as for the samples (poin 5). Pasticipation in prof

is recommended

11, Report of the results

The resubs are expressed 1o the nearest whole number (in sccordance with the

v
12. Bibliography

Compendium of internationsl methods of wine and must analysis. Method OIV-
MA-AS312-01A (Alcoholic strength).

OIV-MA-AS312-03A : R204523 6

%
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o .0’ v Cnenano
o0 OIV-MA-BS-14 - simplification
@ Determination of the principal volatile substances of spirit drinks of viti-vinicultural origin

MecTa B TEKCTOBOM JIOKYMEHTE, KOTOPBIE HEOOXOAMMO YIadWTh, BBIICICHBI KEATHIM IIBETOM. TEKCT, KOTOPBIA HEOOXOIUMO 100aBUTH
BbiIe/TCH BEHCHBIM LBETOM.
ITosHyI0 CTaThIO 00 YIIYUIIEHUAX MOXHO IIPOYMTATh, IPoHst mo cebutke:https://elab.inpnet.net/article/360

COMPENPLA O FEIATICNAL WETO0S 0F ANALYSS 0F

COMPENGHLM OF MTESRATIONAL METHOOS OF ANALYSS OF COMPENGRIN OF INTTRNATIONAL MTHOGS0F ANALTSs OF SPISTLOUS BEVERAGES OF VTV TURAL OB
SIRTUOUS BEVERAGES 0 VTIVNECULTURAL RIS SPRITUCUS BEVERAGES OF FTIVIICULTURAL RGN ety
st e it e s Tt oty

[ OF ANALYSIS OF
SPIRITUOUS BEVERAGES OF VITIVINICULTURAL ORIGIN
Determination of the principal volatile substances
of spirit drinks of viti-vinicultural origin

OIV-MA-BS-14

Determination of the principal volatile substances
of spirit drinks of viti-vinicultural origin

Type Il method

1. Scope
This method is suitable for the determination of the following compounds by gas
chromatography in spirit drinks of viti-vinicultural origin: ethanal (acetaldehyde),
both free and total (obtained from the sum of ethanal and the fraction of ethanal
contained in 1,1-diéthoxyéthane), ethyl ethanoate (ethyl acetate), 1,1-
diethoxyethane (acetal), methanol (methyl alcohol), butan-2-0l (sec-butanol),
propan-1-ol (n-propanol), 2-methylpropan-1-ol (isobutyl alcohol), butan-1-ol {n-
butanol), 2-methylbutan-1-ol (active amyl alcohol), 3-methylbutan-1-ol (isoamyl
alcohol).

CEee

2. Normative References
150 3696:1987 Water for analytical laboratory use - Specifications and test
methods.

3. Definition
Congeners are volatile substances formed along with ethanol duringfermentation, COUPENGILAN OF BATIRUATIONAL MTHOSS OF ANAYSS OF e COMPENDIUM O TRATIORAL ETHO0S O ANALTS OF
distillation and maturation of spirit drinks. ST SEVEAARC]CF WU Ot e SPTLOUS EVERAGHS 08 VITINGATURA

4. Principle

Congeners in spirit drinks are determined by direct injection of the spirit drink, or
appropriately diluted spirit drink, or its distillate, into a gas chromatography (GC)
system. - - - -

The congeners are separated by temperature programming on a suitable column

OIV-MA-BS-14 : R2009 1

P 0 ey
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MecTta B TEKCTOBOM JOKYMCHTC, KOTOPBIC HeO6XO,Z[I/IMO YAaJIUuTh, BBIACIICHBI KCJIITHIM LIBETOM. TGKCT, KOTOpI:IfI HCO6XO,[[I/IMO }106aBI/ITL

BBIACIICH

Cnesiano

OIV-MA-AS315-27 — simplification

Analysis of volatile compounds in wines by gas chromatography

TomHy 0 cTaThIO 00 YIAYUIICHUAX MOXKHO MPOYHTATH, PO s mo cebiike:https://elab.inpnet.net/article/360

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV
Analysis of volatile in wines by gas chromatog

Méthode OIV-MA-AS315-27 Méthode Type IV

Analysis of volatile compounds in wines by gas
chromatography
(Resolution OIV-OENO 553

/2016)

1 - Object

This method is applicable to the analysis of volatile compounds in wines

containing less than 20 g/L sugar.

For wines with a sugar content higher than 20 g/L and for mistelles, prior

distillation (identical to that practised to obtain the ABV) is necessary: however
removes a significant part of the

2 - Scope of application
The present method may be used for the quantification of the following
compounds (non-exhaustive list):

- ethanal,

cthyl acetate,
methanol,

2-methylpropan-1-ol,
isoamyl acetate,
butan-1-ol,
2-methylbutan-1-ol,
3-methylbutan-1-ol,
pentan-1-ol,
acetoin,

cthyl lactate,
hexan-1-ol,
3-cthoxypropanol,
ethyl octanoate,

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV

RECUETL INTERNATIONAL DES METHODES D'ANALYSES - OIV.

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OIV

- Qe
Trenbde IR —

GIV-NA-ASI15-37 3016

RECUEIL INTERMATIONAL DES METHODES D'AMALYSES - DIV
Anaiyain of welatile oenponds in wines by gt chromatography

wgrams.

Figare 1 chmamategram af & ssadand shaion o aluile sompaunds

GOV A ASI1837 1 3018 a

RECUEIL INTERNATIONAL DES METHODES D'ANALYSES - OTV
Analysis of volatile compounds in wines by gas chromatography

Figore 3 chruatinrm of obsile composal i i wise (ugar < 15
o

OIV-HA-ASII-27 § 2016 o
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Cnesiano

EC 2870/2000 — simplification
Determination of Volatile Substances and Methanol of Spirit

MecTta B TEKCTOBOM JIOKYMEHTE, KOTOPbIC HEOOXOAMMO yIAIUTh, BIJCICHBI JKEITHIM IIBETOM. TEKCT, KOTOPBIH HEOOXOIUMO
J00ABUTH BBIICICH :
[MonHyto cTaThio 00 YIYUIICHUSIX MOXHO MPOYUTATh, MPOUIs MO ccbuike: hitps://elab.inpnet.net/article/355

L DETERMINATION OF VOLATILE AND
M

THANOL OF SPIR

L. GENERAL REMARKS

I Definitions

Regulation (EEC) No 157689 scts minimum levels of volaile
compounds other than cthonol and methanol for a series of spirit
drinks (rum, spirits of viticultural origin, fruit spirits, ctc.). For this
serics of drinks only, these levels are conventionally considercd 1
be equivalent to the sum of the concemirations of:

volatile acids expressed as acetic acid;

. aldehydes expressed as ethamal by the sum of ethanal (acetalde-
hyde) and the ethanal fraction contained in 1,1-dicthoxycthanc
(acetal

the following higher slcohols: propan-[-ol, butan-1-ol. butan-2-ol
Zemcthylpropuar-ol asayed by indivical slcchol and 2.ty
botan-i-0l, and 3-methy buan-1-ol assayed as individual aloohol
or the sum of the two:

4. ethyl acetate.

The following I methods
compounds:

— the volatile acids by means of volatile aci

— thealdehydes ctharal and accal). thy| aceare and th cohols
by means of gas chromatagraphy (GPC).

. G ic analysis of volatile comp
Gas chromatographic assays of voltile compounds other than those
set ve particularly interesting as a means of deter-

in of the raw material used in the distillation and

e actua conditons of istlaion

Some spirits contain other volstile componcnts, such s aromatic

compounds, which are characteristic of the raw materials used to

abtain the alcohol. of the aroma of the spirit drink and ﬂﬁhc specal
features of the preparation of the spirit. These compounds arc impor-
tant for evaluating the requirements set out in Regulation lLL(’j No
1576/89.

12, GAS CHROMATOGRAPHIC DETERMINATION OF VOLA
CONGENERS: ~ ALDEHYDES, HIGHER  ALCOHOLS,
ACETATE AND METHANOL

I Scope

This method is suitable for use for the determination of 1.1-dicthox-
yethane (acetal). 2-methylbutan-l-ol f(active amyl elcohol), 3-
methylbutan-1-ol (isoamyl alcohol). methancl (methy! alcohol), cthyl
cthanoaic (cthyl acctaic), butan-1-ol (n-butancl), butan-2-ol (scc-
butanol). 2-methylpropan-1-ul (iscbutyl alcohol), propan-1-ol (-
propanol) and cthanal (acetaldehyde) in spirit drinks using gas chro-
matography. The method uses an intemal standard, for example
pentan-3-ol. The concentrations of the analytes are cxpressed as
rams per 100 liires of absolute aleohol; the aleoholic sirength of
the product must be determined prior to analysis. The spirit drinks
that can be analysed using this method include whisky, brandy, rum,
wine spirit, fruit spirit and grape marc spirit.

. Normative References

IS0 3696:1987: Water for analytical laboratory use — Specifications
and test methads.

N Definition

Congeners are volatile substances formed along with cthanol during.
fermentation, distillation and maturation of spirit drinks.

4. Principle s s el els
el fa 0]
Congeners in spirit drinks are determined by direct injection of the Alalala M
spirit drink, or appropriately diluted spirit drink, into a gas chromato- - - ..
o luw e |m e
o o (w|w |-
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00aBUTH BBIAEIEH

Cnesiano

National Standard of People’s Republic of China GB/T 11858-2008

simplification

MecTta B TEKCTOBOM TOKYMEHTE, KOTOpbIe HEOOXOIUMO YAaINTh, BBIJICICHBI JKEITBIM IIBETOM. TEKCT, KOTOPBIH HEOOXOAUMO

[MonHyt0 cTaThio 00 YIydIIEHHSIX MOXHO MPOYUTATh, PO 1o cchuike: https://elab.inpnet.net/article/356

GBT 11858-2008 Vodka

National Standards of People’s Republic of China

GBIT 11858-2008

National Food Safety Standards
Vodka

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

Issued by the General Administration of Supundslon Inspcctuons and Quaranlinn of the
People’s Republic of China and National [+

Copyright & 2015 The Sow
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Cnesiano

BIS IS 3752:2005(R2009) - simplification
& Alcoholic Drinks - Methods of Test

MecTa B TEKCTOBOM JOKYMEHTE, KOTOpbIE HEOOXOIUMO YIalIUTh, BBICICHBI XKEITHIM [[BETOM. TeKCT, KOTOPbIH HEOOXOAUMO
100aBUTH BBIIEIIEH
TToMHYIO CTAThIO 00 YIyUIICHHSX MOKHO IPOYHTATh, PO Mo cehuike: https://elab.inpnet.net/article/359 |
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Disclosure to Promote the Right To Information

‘Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest
to the public, i disadt d ities and those engaged in the pursuit of
education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.

Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
“The Right to Information, The Right to Live” “Step Out From the Old to the New”

IS 3752 (2005): Alcoholic drinks - Methods of test [FAD 14:
Drinks and Carbonated Beverages]
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162 Gas Chromatigraphic sethed
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ANNEXA

Clawse 1)

ALCOHOLS, ALDEHYDES, FURFURAL AND
OMATOGRAPHIC METHOD
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Cnes1ano

Norma Mexicana NMX-V-005-NORMEX-2013 — simplification
Determination de Aldehidos, Esters, Methanol y Alcoholes Superiores. Metodo por
cromatografia de Gases

Mecra B TEKCTOBOM JIOKYMEHTE, KOTOPbIe HEOOXOAWMO YAAIHUTh, BBIJICIICHBI KEITHIM IBETOM. TEKCT, KOTOPBIH HEOOXOJMMO

100aBUTH BBIIEJIEH

[MonHyt0 cTaThio 00 YJIyUIICHHSX MOXKHO MPOYMTATh, PO 10 cchuike: https://elab.inpnet.net/article/358

M NMX.-V.005-NORMEX-2013

e FECHA DEINICIO DE VIGENCIA: 24 DE MARZO DE2014

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

51 Fundamento

Este método se basa en los principios de la cromatografia de gases y consiste en la inyeccién de una
pequena cantidad de la muestra (que contiene una mezcla de sustancias volatiles) en el inyector de un
cromatégrafo de gases en el que son vaporizadas y transportadas por un gas inerte a través de una columna
empacada 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 la columna pasan uno a uno por el “detector”, el cual genera una sefial
eléctrica proporcional a su concentracion, la que es transformada por el registrador, integrador o sistema de
manejo de datos en una gréfica llamada cromatograma.

La identificacion de cada componente registrado como un pico en el cromatograma, se realiza por
inyeccion del o de los componentes en forma pura y con las mismas caracteristicas y entidades que se
sospecha contiene la muestra, midiendo el tiempo de retencion en esas condiciones. También se puede
comprobar por adicion del componente a la muestra ¢ inyectindola nuevamente para apreciar el
incremento de altura o drea del pico correspondiente.

La cuantificacion se puede efectuar por cualquiera de estos tres métodos: normalizacidn, estandarizacion externa
y estandarizacion interna, siendo este Gltimo el Gnico que se describe a continuacion:

La cuantificacion por estandarizacion interna consiste en obtener el cromatograma de la muestra
estandarizada, adicionada de una Sustancia llamada estandar interno que debe aparecer 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 muesira por cuantificar. Deben obtenerse cromatogramas paralelos con soluciones de
concentracion conocida de cada componente por cuantificar y del estandar interno que sea adecuad
muestra y trazar una curva de calibraciébn que tenga por ordenada la relacion de concentraciones
correspondientes al componente por cuantificar y al estandar interno y en las abscisas la relacion de dreas
correspondientes al compuesto por cuantificar v a las dreas del estindar interno.

Esta curvasirve parasituar ensus ordenadas larelacion de areas correspondi 1 ponente por
y elestandar interno del cromatograma de la muestra estandarizada y asi ubicar la relacion correspondiente
de concentraciones.

52 Alcance
Este método determina la concentraciéon de aldehidos, ésteres, alcoholes superiores y metanol en bebidas
alcohélicas por cromatograma de gases.

5.3 Equipos ¢ instrumentos
Todos los equipos e instrumentos de medicion deberén ser calibrados y/o verificados.
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Cnesiano

AOAC Official Method 972.11 - simplification

*
E— Methanol in Distilled Liquors. Gas Chromatographic Method
I
MecTa B TEKCTOBOM JOKYMCHTC, KOTOPBIC HeO6XOI[I/IMO YAaluTh, BBIJACICHBI KCJITHIM IBETOM. TeKCT, KOTOpBIﬁ HCO6XOI[I/IMO
I[06aBI/ITB BBIJACJICH
[MonHyto cTaThio 00 yIydIIEHHSIX MOXHO MPOYHUTATh, Mpoias 1o cchuike: https://elab.inpnet.net/article/355
26.1.36'
AOAC-Official-Method-972.111
Methanol-in-Distilled-LiquorsT
26.1.36 G. Determination Gas-Chromatographic-Method-
AOAC Official Method 972.11 Inject 10 pL mixture of standard solution. Adjust operating FF'"Stl.i‘\\%tlpn.-ZZ%%?’Sﬂ
Methanol in Distilled Liquors parameters and attenuation to obtain measurable peak height (ca A Apparatus] ina fon 1
Gas Chromatographic Method Y4, full scale deflection). Determine retention time of methanol
First Action 1972 and ﬂ-butaﬂe%-(ca 3 an(llmjn. respectively). Inject 10 uL.
See968.09A (5:26.1:30)1

Final Action 1973

test portion to estimate methanol, using attenuation if necessary,
and to check for absence of n-butanol. Osbasis—ef presence

A. Apparatus

See 968.09A (see 26.1.30).

B. Reagents
(a) Alcohol. —Methanol-free.

(b) Methanol stock solution. —Dilute 10 mL methanol. 99.9 mel
% (Fisher Scientific Co.. A-936, or equivalent) to 100 mL with 40%
alcohol.

(d) Methanol standard soluion. —0.050% methanol plus
0.030% ii-butanol internal standard. Fill 100 mL volumetric flask to
ca 99 mL with 40% alcohol and add, by syringe. 500 ML mixture
stock solution, (b). and 300 puL n-butanol stock solution, (c). Mix
and dilute to volume with 40% alcohol. Mix again.

Reference: J40AC 55, 564(1972).

CAS-67-56- I (methanol)

B.—+ Reagentsy
(a)—+ Alcohol.-—Methanol-free

(b)—=+Methanol-stock-solution.-—Dilute-10-mL methanol.-99.9-mol-%
(Fisher-Scientific-Co . -A-936, or-equivalent)to-100-mL with-40%-
alcohol.¥

F

(d)»Methanol-standard-solution. -—0.030%-methanol-plus-0.030%
ii-butanol-intemal -standard . -Fill-100-mL-volumetric-flask-to-ca-99-mL
with-40%-alcohol-and-add, -bv-syringe,-500-ML -mixture-stock-solution,
(b).-and-300pL n-butanol stock solution, (¢} -Mix-and-dilute to-volume
with-40%-alcohol.-Mix-again

G.-Determinationy
""" Inject- 10- pL- mixture- of- standard- solution.- Adjust- operating
parameters-and -attenuation to-obtain measurable peak height {ca-%o_-full
scale-deflection). Determine retention-time -of methanol-and -(ca.
3-and- 7- min. - respectively).- Inject- 10- pL- test- portion- to- estimate
methanol.-using-attenuation-if-necessary,-and-te-check-for-absence- of

n-butanol.-
L

------- Put-ethanol -solution into -2 -mL -chromatographic vial-for-analysis T

«

Reference: JAOC66,-553(2021)7

L

CAB-67-56-1-(methanol)-T
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1400 muan

1400 muH 450 mun 333 man

PecnyOninka besapych He J0JI’KHA OTKa3aTbCs OT TOTO,
YTO00bI KOHTPOJb Ka4yecTBa M 0€30MaCHOCTH MWIJIMOHOB JMTPOB
AJIKOTOJIbHOM NPOAYKIMH, €KeJHEBHO MPOU3BOAUMON IO BCEMY
MHUPY, BBIIOJHSJICH MO0 0€JIOPYCCKOMY METOLY.



