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WHHOBALUMOHHbIA METOA ONPEAENEHNA KONUYECTBEHHOMO
COAEP)XAHUA NETYYMX KOMNOHEHTOB B ANKOronbHom
nPOAYKUMUU

AHHoTamusaA. B cTaTthe mpencTaBieHBI pe3yIbTaThl COBMECTHOM pa3pabOTKM METOIa ra30XpoMaTo-
rpadUUecKOro OIpeAeieHUs JeTYyYnX KOMIIOHEHTOB (alleTalbaernaa, MeTaHoja, MeTuialeTaTa,
aTujalerara, 2-rpornaHoia, 1-mporaHosa, u3o0yraHoaa, 1-0yraHoja U M30aMuiIo0ja B CIIUPTOCO-
Jep>Kalmx MPoayKTaxX ¢ 00beMHBIM COIepsKaHNeM dTaHoJa B auamnaszoHe oT 9,9 mo 96,0 % (BuHO,
cake, JIMKep, TeKWIa, BOAKa, Iparmrma, OypOOH, CKOTY, KajJbBagoC, paKusi, poM, OpeHOAu, BUCKMU,
JUKUH Y CIIUPT 9TWIOBBINA PeKTU(MUKOBAHHBIIN). B ocHOBe MeToaa JIEXKUT UCTOJb30BaHUE ITAHOJIA,
coziepKaIerocs B aJIKOTOTLHBIX HAITUTKAX, B KAYECTBE BHYTPEHHETO CTaHAAPTA 1T KOJTMYISCTBEH-
HOTO OmpeaeaeHNUs] YKa3aHHBIX KOMITOHEHTOB. OlieHKa TPUEeMJIEMOCTH TOJIYYEHHBIX Pe3yJIbTaTOB
B YCJIOBUSIX MOBTOPSIEMOCTH U MPOMEXKYTOUHOM MPELIM3MOHHOCTH BBIMOJHSIACh B COOTBETCTBUM
¢ CTb UCO 5725-6. MaccoBble KOHLIEHTPAIINN JIETYYMX KOMITOHEHTOB B MCCJIETOBAHHBIX aJTKO-
FOJIbHBIX M CIIMPTOCOAEPKAIIMX IIPOAYKTAaX BapbUPOBAIUCh B Ipeaenax oT 1,84 no 677 mr/n 6e3-
BOJHOTIO CIMpTA I aleTanbaeruna, ot 3,25 no 12394 Mr/a 6e3B0AHOrO CIMpTa Al MeTaHoJIa U OT
1,49 no 4243 mr/n 6e3BOAHOIO CIUPTA JJIsI OCTAIbHBIX JIETYYUX KOMIIOHEHTOB. Bbicokast apdek-
TUBHOCTD U IIIMPOKAash MEeXAyHapomHasl armpobalins MeToa ¢ UCITOIb30BaHEeM dTaHOJIa B KaUyeCTBe
BHYTPEHHEIO CTaHAapTa MOTYT CJIYXMTb OCHOBaHUEM I MHULUMMPOBAHUS B YCTAHOBJICHHOM
MTOPSIIKE MEXIIA00PATOPHBIX UCITBITAHUI ¢ MEXXIYHAPOIHBIM YYaCTHEM TOJ TTaTPOHAXeM aBTOPH-
TeTHOI MeXIyHapOIHOM MEXITPaBUTEIbCTBEHHON OpraHM3alluy 110 BUHOTPAIapCTBY U BUHOIAETUIO
(O1V) c uenblo ero mocjiaenyoIero yreepxkaeHus Kak CTaHAapTU30BaHHOTO peepeHTHOro MeToaa
JUIST KOHTPOJIST KayecTBa M 0OE30TMAaCHOCTU aJIKOTOJIBHOM TPOAYKLIMU Ha MEXTOCYdapCTBEHHOM
1 MEXIyHapOIHOM YpOBHE.

KiioueBbie cjioBa: aqKorojibHasi MPOAYKIMS; KOHTPOJb KaueCcTBa U O€30MaCHOCTH; JIETYUUe KOM-
TTOHEHTHI; TIPSIMOE OTIpeNIeIICHIE.
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INNOVATIVE METHOD FOR DETERMINING THE QUANTITATIVE
CONTENT OF VOLATILE COMPOUNDS IN ALCOHOL PRODUCTS

Abstract. The article presents the results of collaborative study of the method for gas chromatographic
determination of alcoholic fermentation volatile by-products (acetaldehyde, methanol, methyl
acetate, ethyl acetate, propan-2-ol, propan-1-ol, 2-methylpropan-1-ol, butan-1-ol and 3-methylbutan-
1-ol) in alcoholic beverages with volume ethanol content in range from 9.9 to 96.0 % (wine, sake,
liquor, tequila, vodka, grappa, bourbon, scotch, calvados, rakia, rum, brandy, whiskey, gin and
rectified ethyl alcohol). The zest of the method is the use of ethanol, present in beverages, as
a reference substance for quantitative determination of mentioned components. Checking of precision
data, obtained under repeatability conditions and under both repeatability and intermediate precision
conditions, and trueness of test results, was carried out according to the ISO 5725-6. Contents of
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acetaldehyde, methanol and volatiles in 15 commercial alcoholic beverages analyzed by the developed
method varied in the from 1.84 to 677 mg/L of absolute ethanol, from 3.25 to 12394 mg/L of absolute
ethanol, from 1.49 to 4243 mg/L of absolute ethanol intervals, correspondingly. The high efficiency
and wide international approbation of the method using ethanol as an internal standard can serve as
the basis for initiating, in the prescribed manner, interlaboratory tests on the basis of specialized
international organizations, for example, the Codex Alimentarius Commission and the International
Intergovernmental Organization for Viticulture and Winemaking (OIV) for the purpose of its
subsequent approval as a standardized reference method for quality control and safety of alcoholic
beverages.

Key words: alcohol products; quality and safety control; volatile compounds; direct determination.

Beenenne. B ctpanax TamoxeHHoro corsa EBpasuiickoro skoHomuueckoro corosa (EADC)
B HacTosllee BpeMs aeicTByeT 0osee 20 ctaHAapTOB, NpeAHa3HAYEHHBIX JUIs1 OMpeiesIieHus Macco-
BBIX KOHLIEHTPALMK JIETYYUX KOMIIOHEHTOB B IIMILEBOM (aJKOrOJbHOM) M CIUPTOCOACPKAIICH
npoaykuuu [1—21]. B tabna. 1 mpencrasieH MepeueHb AEHCTBYIOIIMX B cTpaHax TaMOXXEHHOro
coto3a EADC cTaHIapToB Ha aJIKOTOJIbHYIO M CIIMPTOCOAEPKAIILYIO MPOIYKIIUIO.

Ta6auma 1. Ilepeuens meiicTeyromux B ctpaHax TamoskenHoro corosa EAIC cranmapros
Ha AJIKOTOJbHYIO M CIIMPTOCOAEPIKAILLYI0 IPOIYKINEO
Table 1. List of standards for alcoholic and alcohol-containing products in force
in the countries of Eurasian Economic Cooperation Organization (EECO)

Ne Howmep cTanmapra OonacTh aeicTBust OnpenensieMbie KOMIIOHEHTBI
1 |TOCT 10749.3-80 | TeXHWYECKUI1 STUIIOBBII CITUPT AJTbIETUIBI
2 |T'OCT 10749.6-80 STUJIALETAT
3 |T'OCT 10749.12-80 dbypdypon
4 |T'OCT 10749.13-80 n300yTaHOJI, N30aMUJION
5 [TOCT 10749.14-80 MEeTaHOJI
6 |TOCT 12280-75 BUHOTPAJHbBIE, TJIOAOBBIE, IIIAMIIAHCKUE, UTPUCTHIE | abAETUIbI
BUHA U BUHOMATEpHUasbl; KOHbSYHbIE, BAHHbIE,
BUHOIpagHbIe U DOPYKTOBbIE (ILIOAOBBIC) AUCTUI-
JISITHI; KOHBSIKU; KaJIbBaZOChl; (DPYKTOBBIE (ITJI0I0-
BbI€) BOAKU C OOBEMHOU H0JIell 3TUJIOBOTO CIIUPTA
He MeHee 40%
7 |T'OCT 13194-74 KOHbSIYHbIE, BUHHBIE, BUHOTPAaJHbIE U (DPYKTOBBIE | METaHOJ

(T1010BbIE) NTUCTULISITHI, KOHbSIKM, KaJbBaJdOCHhI,
TJIOMOBBIE BOJIKU

KOHBbSIUHBIE, BUHHBIC, BUHOTPAIHbIE U (DPYKTOBBIE
(TUTOTOBBIC) AUCTWILIATHI; KOHBSIKW;, KaJIbBaIOChI;
(pykTOBBIE (IJ10J0BBIE) BOAKU C OOBEMHON f0Jeit
STUJIOBOTO criupra He meHee 40%

8 |T'OCT 14138-76 BBICIIINE CITUPTHI

9 |TOCT 14139-76 KOHBSTYHbIE, BUHHBIE, BUHOTPAAHbIE U (DPYKTOBBIE |CcpeaHue dbupbl
10 |TOCT 14352-73 (M10M0BBIE) AMCTUILIATBI cpenHue 3Upsl
11 |TOCT 30536-97 BOJIKA M 9TUJIOBBIM CIIMPT, OTTOHbI, MTOJYYEHHbIE areTaJabIeT I, MeTHIale-
M3 OKpPAILIEHHBIX JIMKEePO-BOAOYHBIX M3MEIUN U U3- | TaT, ITUIALIETAaT, METaHO,
eI ¢ apoMaTUIeCKMMU Jo0aBKaMU 1-TiporiaHoJt, 300yTaHOI,
1-6yTaHo, N30aMUIION
12 |TOCT 31684-2012 |3TUIOBBINM CIIMPT-CHIPEL] U3 MUIIEBOTO CHIPbS aleTaabAeTnI, MeTUIale-

Tar, 3TUJALIETaT, METaHOJI,
2-mpornaHoJ, 1-nmpomnaHoi,
n3o00yTaHoi, 1-0yraHosn,
M30aMUJION, STHI(HOPMU-
ar, U300yTHIaleTaT, u30a-
MWIAleTaT, STULIAKTAT,
STUJIOKTAHOAT, 3TUJIIeKa-
HoaT, 3TWuiaypart, 2-0yra-
HoJI, 2-(beHWI3TaHOII, alle-
TOH, KPOTOHOBBII aJiblIe-
UL
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13

I'OCT 31811-2012

STUJIOBBIN CITUPT, MOJYIEHHBII U3 MTUIICBOTO WU
HEMUIIIEBOTO ChIPbs, IeHATYPUPOBAHHBINM KPOTOHO-
BBIM QJIBICTUIOM, U CTIMPTOCOMCPKAIIYIO TTHIIIC-
BYIO TIPONYKITUIO (32 UCKITIOUCHUEM JIIOOBIX pac-
TBOPOB, OMYJIbCHIA, CYCITIEH3MI1), CITUPTHBIE HAITUT-
KU1

KDOTOHOBBIVI aJIbACTU A

14

TI'OCT 33833-2016

CMUPTHBIE HATIUTKU OOBEMHON J0JIel 3TUIOBOTO
cripra ot 7,0 1o 60,0%: anepuTUBBI, KOKTEIHIN,
Oasb3aMbl, KUHbI, IMyHILIHW, HAJTUBKM, HACTOMKU
(ropbkue, Mojyciaakue, ciaakue), 1eCepTHbIe Ha-
MMUTKU, CIIMPTHBIC Fa3UPOBAHHbBIC W HETa3MPOBAH-
Hble HATIUTKU, JIUKEPHI (KPETKUEe, TeCePTHHIE,
9MYJILCUOHHBIE), KPEMbl, POM, BUCKU, TEKUIY,
CMUPTHBIE 3€PHOBBIC NUCTUUIMPOBAHHBIC HATIUTKHU

MCTaHOJI

15

I'OCT 33834-2016

BUHOJEJIbYECKasi MPOAYKIINS [BUHA, CIUPTHBIC Ha-
MUTKU U3 BUHHOTO (B TOM YMCJI€ KOHBSIYHOTO),
BUHOTPaTHOTO, (DPYKTOBOTO (TUIOAOBOTO) U KaJlb-
BaJIOCHOTO AUCTUJUISITOB, BUHHOTO, BUHOTPAJIHOTO
" (GpyKTOBOTO (IJIOOBOTO) CIUPTOB C OOBEMHOI
JIOJIel STUJIOBOTO criiupTa He MeHee 35,0%] u chI-
pbe 1151 €€ TTPOU3BOJICTBA

aleTaabIeTua, MeTuIale-
TaT, STUJALIETAT, alleTOH,
MEeTaHOJI, 2-TPOIaHOII,
1-miporiaHosi, ©300yTaHOII,
1-6yTaHoJ, M30aMuUJION,
stusihopmuar, n3o0yTuIa-
1eTar, u3oaMuialleTar,
STWIJIAKTAT, 3TUJIOKTAHO-
aT, ATUJIeKaHoaT, TulIa-
ypar, 2-0yTaHos

16

I'OCT P 51999-2002

PeKTU(hUKOBAHHBIN U AEHATYPUPOBAHHbBIN CUHTE-
TUYECKUIN TEXHUYECKUI STUJIOBBINA CIIMPT, OpeaHa-
3HAYEHHBIN [IJIS1 U3TOTOBJICHUST PA3TUYHON XUMU-
YeCcKOi MpoayKIuu, naphroMepHO-KOCMETUYECKUX
W3ISINN, IS MeIUIIMHCKON 1 (papMalieBTUIECKOMN
MPOAYKIMU MPU MPOU3BOJCTBE CPEACTB HAPYKHOTO
MPUMEHEHUS, a TaKKe JUIS1 TTOCTAaBKU Ha 9KCTOPT.

alleTaNbICTUI, dTUJIALIETAT,
METaHOoJI, 2-TIPOITaHOJ,
2-0yTaHOJ, KPOTOHOBBII
anpaerun, 1-0yraHon, mu3o-
aMuJIon, 1-TpormaHos

17

I'OCT P 52363-2005

rojioBHas1 Opakiysi, KOHIIEHTPAT FOJOBHBIX MPH-
Mecel, TIPOMeXyTouHasi (hpaKIvsl STUIOBOTO
CIMPTa U3 TTUIIEBOTO CHIPbsI, KOTOPBIE SIBIISIOTCS
OTXOJIaMU CITUPTOBOTO MPOM3BOACTBA, 00pa3yro-
IIMMMCS TIPU BBIPAOOTKE CIIMPTA STUJIIOBOTO PEK-
TU(GUKOBAHHOTO U3 THILEBOTO ChIPbS, U CIIUPTO-
conepKalllie OTXOIbl TUKePOBOJOUYHOTO TTPOU3BOI-
cTBa

alleTaNbICTU]I, alleTOH;
sTrdopMuUaT, dTUale-
TaT, METaHOJ, 2-OyTaHOH,
2-IpomaHo, STUINPOIINO-
HaT, IUALEeTUI, U300yTH-
Jlauerar, 1-mporaHod,
STUIOYTUpAT, U300yTaHOI,
n3oamMuiaanerar, 1-0yra-
HOJI, M30aMUJIOJ

18

I'OCT P 57893-2017

MPOIYKTBI OPOKEHMSI M ChIPbE JJIST UX MPOU3BOI-
CTBa, NIMBO, KBAChl, MEJOBYXH1, KOHIICHTPUPOBAH-
HbIe COPOXXEHHBIE OCHOBBI

alleTaNbIeTU I, alleTOH,
ATUJIAIeTaT, METaHOJ,
2-mpomnaHo, 2-0yTaHoa
1-mpomanoi, n300yTaHoI,
n3oamuiaanerar, 1-0yra-
HOJ, U30aMuJjion, 1-rekca-
HOJI, 9TUJUIAKTAT

19

I'OCT P 55878-2013

peKTU(PUKOBAaHHBIN TMAPOIU3HBIN TEXHUYSCKUIA
STUJIOBBI CIUPT, BhIpaOaTbIBa€MbIid U3 HEIMIIE-
BOTO PACTUTEIBHOTO ChIPhSI

20

CTb I'OCT
P 51698-2001

BOJIKA W OTUJIOBBII CIMPT, OTTOHBI, TTOJyYeHHbIE
M3 OKPAILIEHHBIX JIMKEPO-BOAOYHBIX U3AETUN U U3-
NIV ¢ apoMaTHYeCcKUMU Jo0aBKaMu

21

I'OCT 33408-2015

KOHBbSKHN, KOHbAYHBIC TUCTUJLIATHI U 6pel-m1/1

alleTaIbACTU A, MEeTUIale-
TaT, ATUJALETAT, METAHOJI,
2-mpormnaHo, l-mpomnaHoi,
n3obytaHoa, 1-6yraHou,
M30aMUJION

AHanu3 coJepXaHusl yKa3aHHBIX CTaHIAPTOB IOKa3ajl, 4TO JJISI OMpeaesieHUs] MacCOBBIX KOH-
LIEHTpaLIMiA JIETYYMX KOMIIOHEHTOB B 12 U3 21 cTaHAapTOB UCIOJIB3YETCS ra30XpoMaTorpacuuecKui
(manee — I'X) MeTon aHanM3a, B OCTAIbHbBIX CTAHAAPTAX — TUTPUMETPUUECKUN U (POTOMETPUUECKUI

&
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MeToabl aHaiu3a. Haubosiee pacnpocTpaHeHHbIMU aHAIUM3MPYEMbIMM BELIECTBAMM, COAEPXKAIIIM-
MMCS B aJIKOTOJIbHOM U CIIMPTOCOAEPKAILEH MPOAYKIIUU, SBISIOTCS NEBATD JIETYUYNX KOMIIOHEHTOB:
alleTajabAerya, MeTWiIaleTaT, STUaleTat, MeTaHos, 1-mponaHoi, u300yTaHoa, 1-0yTaHoa U u3oa-
MWJIOJ.

B nopapnsioniemM OOJIBIIMHCTBE CTpaH AajbHEro 3apyoexbsi, B Tom uucie CIIA, EBpocoro3sa,
Kuras, Uuauu, Mekcuku st obecriedeHUs] KOHTPOJIsI KayecTBa M 0e30MacHOCTU alKOToJbHOMN
MPOJYKIIMU YKa3aH OJUH METO/ ONpeaeeHUs] KOTUYECTBEHHOTO COAepKaHUS JIETYUMX KOMITOHEH -
TOB B QJIKOTOJIbHOI MPOAYKLIMM [22], IPUHSTBIA B Ka4eCTBE MEXIyHApOAHOIO Ha OCHOBE IIPOBE-
NIEeHHbIX noa arunoir EBpokomMuccrn MexiiabopatopHbIX ucnbiTaHuit [23]. Merton peaniunsyercs Ha
ra30BBIX XpoMaTorpadax ¢ IIaMeHHO-MOHMU3aIIMOHHBIM JIeTEKTOPOM, OCHAIIICHHBIX KaITMJLIIPHOMN
KOJIOHKOM ¢ moJisipHOU pazoii. KonmmuyecTBeHHBIN pacyeT BBIIOJHSETCS ¢ MPUMEHEHUEM MeTonaa
BHYTPEHHEro cTaHaaprta. B kayecTBe BHYTpeHHEro CTaHAapTa MCMOJb3YIOT BElleCTBa, 3aBEIOMO
OTCYTCTBYIOIIIME B aJTKOTOJIBHOM MPOMYKIIMH, TTOTydaeMoil Ipu (hepMEHTATUBHOM OPOKEHUU.

AHalIM3 aTKOroJbHOM MPOAYKIIMU SIBJISIETCSI KOHCEPBATUBHOM 00JIACThIO, TIOCKOIBKY €ro pe3yiib-
TaThl TECHO COINPSDKEHBbI HE TOJBKO ¢ 9KOHOMUYECKMMU PUCKAMM IJIs TPOM3BOJAMTENSI, HO U Ha-
TIPSIMYIO CO 3IOPOBBEM HaceJIeHUSI, TIOTPEOIIIONIETO JaHHBIN TTPOAYKT muTaHus. [1o 3Toil mpran-
HE MeTO/, MPUMEHSIEeMbI IS aHajau3a aJKoToJbHON MPOAYKIIMM, JOKEH 00JamaTh BBICOKOM
TOYHOCTbIO, BOCITPOU3BOAMMOCTbIO, ObITh IKCMPECCHBIM, B BUIY BbICOKOI 3arpy>KEHHOCTU Mpe.-
MPUATUIA-TTIPOUZBOAUTENEI, U MPOCTbIM B MpuMeHeHUU. B pabortax [24, 25] ObuT NpeIOXeH WH-
HOBALIMOHHBIN METOJ, YAOBIETBOPSIONINIA BIIIETIEPEUMCICHHBIM TPEOOBAHUSIM M OCHOBAHHBIM Ha
MPUMEHEHUU 3TAHOJA, COAEPXKALLErocsl B aJKOroJbHbIX HAMUTKAaX, B KAYECTBE BHYTPEHHETO CTaH-
JlapTta Mpu razoxpomarorpauyeckoM aHajau3ze.

Opranu3anys 3KCepuMeHTAIBHBIX HCCIeA0BAHMI. DKCIIEPUMEHT MPOBOAMIICA B 1Ba 3Tarna. Ha mep-
BOM 3Tarie ObLIM YCTAHOBJIEHbI METPOJOTMUYECKUE XapaKTePUCTUKW METOAA, a Ha BTOPOM JTalle
ObUIM BBIMOJIHEHBI 9KCIIEPUMEHTAJIbHbIE MCCAEA0BAaHUS IO OIPEeAeICHUI0 YCTOMYMBOCTU MeEToAa
Ha 15 MaTpulax ajJKOToJbHOM M COUPTOCOAepXKAle MPOIYKIIMU.

7151 BBIMOJHEHWSI UCCIEIOBaHUI MOKa3aTeseil TOUHOCTH, MPaBUJIBHOCTU U HEOIPEAEJeHHOCTH
MeTojJia ObL MPOBEIeH BHYTpUIaOOpaTOPHBIN 3KCriepuMeHT. B KauecTBe 0Opas3LoB sl UCCeno-
BaHUS MCMOJb30BAIUCh 7 TIPUTOTOBICHHBIX TPAIyMPOBOUYHBIX PACTBOPOB C KOHIEHTPALIMSIMU Jie-
Ty4MX KOMIIOHEHTOB B nuara3oHe 2,0 — 5000 Mr/n 6e3BoAHOro crupra.

[Ipu npoBeneHUN BHYTPUIAOOPATOPHBIX UCCICAOBAHMUIA /1T KAXKIOrO YPOBHS (g = 6) B yCJIOBUSIX
MPOMEKYTOUHOM MPEeM3MOHHOCTU ¢ U3MEHSIIOIIMMMUCS (DaKTopaMM «BpeMsI-OMepaTop» B TEUeHUE
OJTHOTO Mecsilia TpeMsl olepaTopaMu ObLIO MpOaHAJM3UPOBAHO p = 15 cepuit rpaayupOBOYHBIX
pacTBOPOB, Kaxkmasd M3 KOTOPHIX BKIIIOYaja B ce0s # = 2 TIOBTOPHBIX M3MEPEHMI, BBITIOJTHEHHBIX
B YCJIOBUSIX TTOBTOpsieMocTr. O011iee KOTMIECTBO M3MEPEHUI B YCIOBUSX MTPOMEXKYTOUHOM MpeLn-
3MOHHOCTU JUISI BCEX OTOOpPAHHBIX MACCOBBIX KOHILIEHTpALMi IpalyupOBOYHBIX PACTBOPOB COCTa-
BUJIO np = 2x15 = 30 pe3ysbTaTOB U3MEPEHU.

s 9KCrepuMeHTaIbHOTO MOATBEPXKISHUS YCTOMUMBOCTU METOJa IJIsl IIMPOKOTO CIIEKTpa Ma-
TPUII AJIKOTOJIBHBIX M CITUPTOCOAEPXKAIIMX TTPOTYKTOB OBLT TAaKXKe TIPOBEIEeH BHYTPHIIA00PaTOPHBIIA
9KcIepuMeHT. B kauecTBe 00pa31ioB [J1 UCCIeT0BAHUS UCTTOIb30BAUCh 15 aJKOTOJbHBIX U CIUP-
TOCoIepXKalIuX MPOIYKTOB, MPUOOPETEHHBIX B TOPTrOBbIX CETSIX: BOIKA, JKMH, CIUPT STUJIOBBIN
peKTU(UKOBAHHBIN, BUCKHU, OpeHAn, OypOOH, Tparia, pakus, TeKWIa, poM, CKOTY, KaJbBamoc,
cake, BUHO U JIUKep.

[Tpu npoBeneHMU BHYTPUIA00PATOPHBIX UCCIEIOBAHUI T KaxKA0TO CIIUPTOCOAECPKAILEro Mpo-
nykra (kK = 1...15) B yCIIOBUSIX TIPOMEXKYTOYHOM MPELIM3NOHHOCTH C M3MEHSIOIINMUCS (paKTOpaMm
«BpEMsI-0TIepaTop-00beM BBOIMMOI MPOOBI» B TEUEHHUE IIECTU HEAeNb ABYMs OrepaTopaMu ObLIO
MPOAHAIM3UPOBAHO p = 6 CepUil UBMEPEHUI CIIMPTOCOAEPKAIIMX IIPOAYKTOB, Kaxaast M3 KOTOPBIX
BKJTIOUAJia B cebs 7 = 2 TIOBTOPHBIX M3MEPEHMI, BBITIOJIHEHHBIX B YCIOBUSIX TTOBTOPSICMOCTH.

TTonyyeHHbIE DKCMIEPMMEHTAJIbHBIE TaHHbIE ObLIM 00pabOTaHbl B COOTBETCTBUM C TPEOOBAHUSIMU
cepuu crangaproB CTh MCO 5725 [26-29] u pykoBoactBoM Espaxum [30].

Marepuajbsl 1 MeTOIbl UCCaeI0BaHUIA. MeTposiornueckue XapakTepucTUKM MeToAa ObLIv ycTa-
HOBJICHBI B XOZI¢ 9KCIIEPUMEHTAIBHBIX UCCIEIOBAHUI ABYX CEPUIA U3 7 TPagyMPOBOYHBIX pACTBOPOB
C KOHIEHTPALUSIMU JIETYYUX KOMIOHEHTOB B auanazoHe 2 — 5000 mr/a 6e3BOJHOTO CIIMpPTA.

IIpueomosaenue epadyupoeounvix pacmeopog. Jjisi MPUTOTOBJICHUSI TPAAYUPOBOUYHBIX PACTBOPOB
KCIIOJb30BaJICS BOAHbIN pacTBOp aTUiioBoro cnupra (BOC) ¢ 06beMHbBIM coepkaHWeM 3TaHoIa —
(40 = 0,1) %. MpurorosieHue BOC ocyllecTBISUIOCH IyTEM CMEIICHUST 3TUI0OBOIO PEeKTU(HUKO-
BaHHOTO CITMPTa M3 MHUIIEBOTO CHIPbS W TUCTIIINPpOoBaHHOI Bombl. [IpuroroBiaeHHblii BOC Tep-
MocTtaTtupoBajicd npu temnepatype (20 = 1) °C B reuenue 30 MuHyT. OOBEMHYIO JOJIO STUIOBOTO
criupra B BOC onpenensuin mo IT'OCT 3639 [31], muiotHocth BOC ompenensuin ¢ IMOMOIIBIO
BOJHO-CIIUPTOBBIX TadmmIr [32].
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s mpuroTOBICHNST Hanboiee KOHIEHTPUPOBAHHOTO TPAIyMPOBOYHOTO PacTBOpa «A» ¢ KOH-
LIEHTpalMel JIETy4YuX KOMIOHeHTOB nopsaka 5000 mr/n 6e3BoAHOrO CupTa BCe MHAUMBUIYATbHbIC
JIeTy4re KOMITOHEHTBI (aleTaJbIeTHa, MeTUJIAlleTaT, STUIAleTaT, MeTaHoJI, 2-TIIPOIaHoI, 1-Tipora-
HOJI, 1300yTaHoj, 1-0yTaHoJ, NU30aMUJION) C COAEePKaHMEM OCHOBHOTO BelllecTBa He MeHee 99,5%
BHOocwiuch B BOC. JIist IpUroToBieHUsT TPagyUPOBOUHBIX pacTBOPOB «B», «C», «D», «1», «2», «3»
¢ koHueHTpauusamu 500; 250; 200; 25; 10; 2,0 Mr/a 6e3BOIHOrO CIMPTa, COOTBETCTBEHHO, Tpay-
HUPOBOYHBIN PACTBOP «A» ¢ KOHILIEHTpalueu JeTydnx koMnoHeHToB 5000 Mr/n 6e3BOIHOTO CIIUpTa
pa30aBiIsUICsT HEOOXOIMMBIM KoJnuecTBoM BOC.

IIpobonodeomoska 06pasyoé arkoeoavroll u chupmocodepricauwjeii npodykyuu. OnpenesieHUe Mac-
COBOI KOHIIEHTPALIMU JETYyYUX KOMIIOHEHTOB B 15 ciupTocoaep:Kallyux MpoayKTax: BOAKe, IKUHE,
CITUPTE 3TUIOBOM PeKTU(PUKOBAHHOM, BUCKM, OpeHIM, OypOOHe, Tparie, pakKnu, TeKWJIe, POMe,
CKOTYe, KaJIbBaloCe U cake MPOBOAMUIOCH MPSMbIM BBOJOM MPOOBI MPOAYKTa B UCTIAPUTEIb XpOMa-
torpada. OmpeaeneHne MacCOBOI KOHIICHTPAIIUH JIETYYNX KOMIIOHEHTOB B BUHE U JIUKEPE TTPOBO-
JUJIOCh BBOJAOM IUCTWILISATA, MOJYYEHHOTO TMOCe MpeABapUTEIbHON MePEeroHK aHaJIu3UPyeMOro
npoaykra 1o 1. 7.1 TOCT 32095 [33].

Tadbauma 2. O0beMHBIE JOJHM 3TAHOJA B AJKOTOJBHBIX HAIMUTKAX
Table 2. The ethanol volume concentration in the alcoholic beverages

O6pasen O0bemMHas 10J151 TaHOJIA, O0bemMHas 10/ ITAHOJIA,
3asBJIeHHAs mpou3BoauTeNieM, % ycranosiennas no 'OCT 3639, %
Buno 9,0-13,0 9,92 + 0,06
Cake 14,5 14,52 £ 0,06
Jlukep 18,0 18,01 £ 0,06
Texuna 38,0 38,04 + 0,06
Bonxka 40,0 40,00 £ 0,06
I'panma 40,0 40,02 £ 0,06
bypbon 40,0 39,98 + 0,06
CkoT4 40,0 39,97 £ 0,06
KansBagoc 40,0 39,98 £ 0,06
Pakus 40,0 40,03 £ 0,06
Pom 40,0 40,04 £ 0,06
bpennu 40,0 39,98 £ 0,06
Bucku 43,0 42,99 £+ 0,06
JIxuH 47,0 47,00 £ 0,06

Yenosus eazoxpomamoepaguueckoeo anasuza. smepeHus: rpaiyupoBOYHBIX pacCTBOPOB U 00-
pasloB aJIKOTOJbHON M CIIMPTOCOAepKallleil MPOoayKIIMU MTPOBOAMIN Ha ra30BOM XpoMaTorpade
XpomaTak-Kpucrann 5000.1 ¢ naaMeHHO-MOHU3AIMOHHBIM I€TEKTOPOM M KanWJIISIPHON KOJIOH-
Kol minHoi 60 M, BHYTpeHHUM auameTpoM 0,53 MM M TOJIIMHOM IJICHKM HEIOABMXXHOM IT0-
nsipHOi ¢aswl 1,0 MmxM. Pexkxum ananm3sa: nzorepma npu 75°C B TeueHHe 9 MUHYT, Jajiee HarpeB
g0 130°C co ckopoctbio 5 rpaa/mMuH, nanee usorepma no 180°C co ckopoctbhio 10 rpaa/mMuH,
temrieparypa ucnaputens 190°C, temmeparypa merekropa 280°C, ra3-HocuTelb a30T 0c000
YUCTBIN, peXUM KOHTPOJS TOCTOSHHOro maBieHus 26 kIla, copoc 1:12. O6beM mO3UpPyeMBIX
mpo6 coctaui 1,0 M. M3MepeHHBIE XpOMaTOTPpaMMBI TPaIyHPOBOYHBIX PACTBOPOB MPUBEICHEI
Ha puc 1.

BoimosHenne rpaxynpoBKH. ['pamyrpoBoUHas XapaKTepUCTHKa, BBIpaXkarollas 3aBUCHUMOCTD OT-
HOILIEHUs TIJIOIAAeH MMKOB i-TO JeTyJyero KOMIOHEHTa U 3TaHOJa Ha XpoMaTorpaMMe OT OTHOIIIe-
HUI KOHUEHTpauuit (Mr/ja 6€3BOJHOI0 CIIUPTA) i-TO JIETy4ero KOMIIOHEHTa U 3TaHoJia yCTaHaBIU-
Bajlach MO TpaayupoBOYHOMY pacTBOpy «C». BbIOpaHHBIN TpaayMpOBOUYHBI PACTBOP U3MEPSLIU
razoxpomaTorpauieck He MEHee IBYX pa3 B YCIOBUSIX ITOBTOPSIEMOCTH. PacdeT rpamynpoBOYHBIX
KO2(POULKMEHTOB BLIMOJHSLIM IO cleaylolieil hopmye:

Eth C'C) 1 & Eth i
RRF = ——=2. %" (A7(C) / 4/(C)), (1)
M - J 4
p.[:'{fr J=l
e RRF, Eh - — OTHOCHUTEIBHBINA (DAKTOP OTKIMKA (IpamydpOBOYHAs XapaKTEPUCTHKA) i-I'O JIETYYEro KOMIIO-
HEeHTa K 3TaHoiy; C'(C) — KOHILIEHTPAIMS i-T0 JIETy4ero KOMIIOHEHTa B TPayHPOBOUYHOM pacTBope «C», MT/1
0e3BOIHOTO CIUPTA; Py, — MJIOTHOCTH OE3BOAHOIO 3TaHOMA, P, = 789300 mr/i; A(C) — BeJMYMHA OTKIIM-
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Ka JETeKTOpa Ha I-blil JIETYYUl KOMITOHEHT, MOJIydYeHHasd B Pe3yJbTaTe j-r0 U3MEPEHUs IPajiylupOBOYHOIO
pacTtBopa «C», eqMHMLBI IUIOLIAAN NHUKa; A f""(C ) — BEJMYMHA OTKJIMKA JETEKTOpPa Ha 3TAaHOJI, MOJyYEHHbIE
B pe3yJbTaTe jT0 U3MEpPEHUs TPaayupoBOYHOro pactBopa «C», eMMHUILIBI TUIOIAAU TUKa; M — KOJIMYeCTBO
U3MepeHuli TpagynpoOBOYHOTO pacTBopa (M = 2).

OneHka MeTpOJIOTHYEeCKUX XapaKTepucTuK Metoaa. [1oBTOpsieMOCTh OlieHUBAJIaCh B COOTBETCTBUU
cn. 7 CTb UCO 5725-2 [26]. [IpomexxyTouHast MpeLM3MOHHOCTh OLIEHMBAIACh B COOTBETCTBUM C
B cootBercTBUM C 1. 7 CTb MUCO 5725-2 [26] nu n. 7 CTb MCO 5725-3 [27]. I1paBuiabHOCTE OlLie-
HuBajgack B cootBeTcTBUHU C 1. 5 CTh MCO 5725-4 [28]. HeonpeneaeHHOCTh OLICHMBAJIACch B CO-
otBeTcTBUM C [34, 35]. JIMHEITHOCTh OTKIIMKA ACTEKTOpa OoleHMBanach mapamerpom R? (koaddu-
LIMEHT NeTepMUHALIMM) C MCMOJb30BaHWEM mporpaMMmHoro obecrneyeHusi MS Excel. Ilpenenn
00HAPYKEHHS W KOJIMIECTBEHHOTO OTIPEIEICHNST YCTAaHABIMBAINCH B COOTBETCTBUH C M. 6.2 PyKO-
BoacTBa EBpaxum [30].

HccnenoBanne ajakorobHbIX M CIIMPTOCOAEPKAIMMUX MPOAYKTOB € UCMOIb30BAHHEM Pa3PaOOTAHHOTO
Merona. KoHieHTpalusi i-ro JeTydyero KOMIOHEHTa B TPaayMpOBOUHBIX pacTBOpax M oOpaslax
AJIKOTOJIBHBIX 1 CIIMPTOCOAEPXKAIIMX ITPOAYKTOB B Pa3MEPHOCTU MT/JI 0€3BOMHOTO CITUPTA PacCUM-
ThIBajach No dopmye:

l M

—_— Eth i Eth
= RRF, -pf,,,-—MZ(AJ,. / A7), ()
j=
Trae /“lf — BCJIMUMHA OTKJIMKa JETEKTOPA Ha I-BINA J'IETy‘{I/II/I KOMITIOHEHT, ITOJYY€CHHAaA B PE3YyJIbTAaTC jTO N3Me-
peﬁym rpagiyupoOBOYHOIO pacTBOpa Wix obOpaslia, eIMHULIbI TJIOLIAAN TTUKa; A“" — BE€JIMYMHA OTKJIMKA Jie-

TEKTOpa Ha 3TaHOJI, ITOJYYC€HHasd B PE3YJIbTAaTC j TO M3MEPCHUA Fpa}:[yV[pOBO‘-IHOFO pacTBOpa WU oGpasua
COVMHUIBI TUIOLIAAN ITUKaA.

IIpoBepka npuemyieMoCTH pe3yabTaToB u3MepeHmii. [IpoBepka MpruemMiIeMOCTH Pe3yabTaTOB U3Me-
PEHUIL B YCJIOBUSIX IIOBTOPSIEMOCTH BBIIIOIHSIIACH B cooTBeTcTBMM C I1. 4.2.1 CTB UCO 5727-6 [35]
no dopmyiie:

2-|Ci (k) - C3(k)|
C (k) + Cy(k)
e 2 — YuciIo mapauieibHbIx onpeaenenuii; C)(k), Cy(k) — pe3yiabTarThl NapaulebHbIX ONpPENeIeH A Mac-

COBOIl KOHIIEHTPALIMK [-TO JIETY4ero KOMIIOHEHTA B k-OM aHaJIM3UpyeMOM 00Opasiie, MI/J1 6e3BOIHOrO CIUPTa;
G, — TpeJes TIOBTOPSIEMOCTH ISl i-TO JIETYYEro KOMIIOHEHTa, %.

100 % <28, 3)

IIposepka npuemaemocmu pe3yabmamos UsmMeperull 6 YCA08USX NPOMENCYMOUHOU NPeyUu3UOHHOCU
BbIIOJIHSUIACh B cooTBeTcTBUMU € I1. 4.2.2 CTB MCO 5727-6 [29] MeTOIOM CpaBHEHMSI PACXOXIECHUS
JIBYX pe3yJbTaTOB M3MEpPEeHUI C' (k)ym C' (k) , MOTyYEHHBIX B YCIOBUSX MPOMEXYTOUHOU MpeLu-
3MOHHOCTH (pa3Hbie VCIIOJTHUTEIH, BpeMH U3MEpEHUIT) TIPY aHaJIM3e OTHOM M TOM e TPOOEHI, C
KPUTHUUYECKOW PA3HOCTHIO CD0,95 no gopmyJie:

m 100 % < CD, s, 4)
C" 0,95

CDyy5 = (18'0’}[;-0;)2 -(2=3'Gi]g- = ———, 5)

re C' — cpeaHee apudMeTUYECKOe 3HAYEHWE MACCOBOi KOHIEHTPALUK i-TO JIETY4ero KOMIOHEHTA aHATU3HU-
pyeMoM o0pa3iie, MOJyJYeHHOE B YCIOBUSIX MPOMEXKYTOYHOM MPEIM3NMOHHOCTH, MI/J1 6€3BOIHOTO CITUPTa; 1 —
KOJIMYECTBO PE3YJILTATOB MapajuleIbHBIX U3MEPEHUIA, MONYYEHHBIX B yCIOBUAX MOBTOPAEMOCTH, (1,= n, = 2);
' 70,— OTHOCUTEIIBHOE CpEIHEe KBAaIPaTHMYHOE CTAHIAPTHOE OTKJIOHEHHE MPOMEKYTOUHON MPELM3HOHHOCTH
i-TO JIETy4ero KOMIIOHeHTa, %;

KoHTpoJb MpaBHILHOCTH Pe3yJbTATOB M3MepPEeHHii BBIMOIHSICS B cooTBeTcTBMU ¢ 11. 4.2.3 CTh
HMCO 5727-6 [29]. B kauecTBe 00pa31oB AIsI KOHTPOJIST MPaBUILHOCTH (0Opasell ¢ 3apaHee N3BecT-
HBIM 3HaY€HWEM MAacCOBOI KOHIIEHTPAIIUM JIETYYMX KOMITOHEHTOB) MCIOJB30BAINCh BCE TPamyH-
pOBOUHBIE pacTBOPHI, KpoMe «C». KOHTpOJIb MpaBUIBHOCTU BBITTOJIHSJICS TTOCE U3MEPEHMI BCEeX
00pa3loB aJKOTOJbHBIX U CIIMPTOCOAEPKALLIMX MTPOAYKTOB.

[TpaBUIBLHOCTH PE3yABTATOB U3MEPEHUI MPU3HABAIACH YIOBIECTBOPUTEILHOM, €CITN BHITIONHSIOCH
yCJIOBUE:
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GL.. = Ei{uw ; 2 G:I_ 2
Eiif-lﬂ{)%gl\/(c’mm] —%, (6)

paci

e E;,'m__ — M3BecTHOe (ITacIOpTHOE) 3HAUEHME MACCOBOUM KOHIIEHTPAILIUM i-TO JIETy4eT0 KOMITOHEHTa B KOH-

TPOJTBLHOM 00pasiie, Mr/J1 6e3BomHOrO cnupTa; C' ~— PaccYMTaHHOE 1Mo (opMyse Ha OCHOBE KCIEPHMEH-

TaJIbHBIX JaHHBIX 3HAYEHWE MAcCCOBOM KOHLIEHTPALIMM i-TO JIETY4ero KOMIIOHEHTA B KOHTPOJbHOM OOpasLe,
Mr/J1 6€3BOHOrO CIUpTA.

Pe3ynbTaThl MCCIeAOBaHMA M UX 00CYXKIeHHe. Pe3yrbTaThl BHITTOJHEHMS TPALyUPOBKHU, OICHKHN
JIMTHEMHOCTU OTKJIMKA AeTeKTOopa XxpoMarorpada M pacyeToB MPEAeJIOB OOHAPYXKEHMUS U KOJUYe-
CTBEHHOT'O ONpeneseHUs MpeacTaBieHbl B Tad. 3.

Taonauma 3. Pe3yapTaThl OLleHKH METPOJOTHYECKMX XapPaKTEePUCTHK pPa3paGoTaAaHHOTO MeToJa
Table 3. Results of estimation of the metrological characteristics of the developed method

I'paxynpoBouHbIit Koadduuuent | I[Ipenen oonapyxenus, | Ilpemen KoJmyecTBEHHOTO
JleTyunii KOMIOHEHT K03 dunment, JleTepMUHALIAH, Mr/J 0€3BOJHOro omnpeneenHus,
RRFP™ R? cnupTa Mr/J 0€3BOHOrO CIUpTa
AleTaabaerun 1,312 0,9994 0,042 0,140
Mertunanerar 1,445 0,9997 0,016 0,053
DTunanerar 1,074 0,9994 0,016 0,054
MeTaHoma 1,304 0,9995 0,120 0,399
IIpomnan-2-on 0,765 0,9994 0,043 0,144
ITponaH-1-on 0,665 0,9992 0,017 0,058
2-MeTUJIIpOonaH-1-0J1 0,536 0,9993 0,023 0,077
byran-1-o1 0,615 0,9991 0,012 0,041
3-MeTunoyTaH-1-oi 0,560 0,9996 0,018 0,059

[MapameTp, XapaKTepu3yIOIINHI JMHEHHOCTb OTKJIMKA I€TEKTOpA JJISI BCEX JIETYYUX KOMIIOHEHTOB
umena 3HayeHus R? > 0,999.

PesynbTaThl, MoJydeHHbIE B pe3yjibTaTe SKCHEPUMEHTAIbHBIX UCCIEI0BAHUN METPOJOTMYECKUX
XapaKTepUCTUK MeTOoja, IpeacTaBlieHbl B Ta0JI. 4.

Tabnuma 4. Pe3yapTaTsl OIleHKU METPOJOTHYECKUX XapPAaKTEePHCTUK Pa3pad0TaAaHHOTO METOIa
Table 4. Results of estimation of the metrological characteristics of the developed method

OtHocutenabnoe | OTHOCHTENBHOE OT- OtHocuTebHAS
Jlnana3on u3MepeHuii Mac- CTaHAAPTHOE KJIOHEHHE pacmmpenHas
JleTyunii KOMIOHEHT COBOIi KOHIIEHTPALMH, MT/J]I OTKJIOHEHHe NPOMEXKYTOUHOI Heomnpe/e/IeHHOCTb,
0e3BOIHOTO CIIMPTA MOBTOPSIEMOCTH, NPenr3uOHHOCTH, U, %
. % S rop % (P=10,95k=12)

AleTaabIernI ot 5,2 no 13,4 Bxitiou. 3,4 3,7 8,1
ot 13,4 mo 5000 BKJIIOY. 2,2 2,5 5,4

Mertunaiierat ot 2,1 no 10,5 BKJItOY. 5,1 5,2 10,7
ot 10,5 mo 5071 BkIOY. 2,3 2,4 4,9

DTunanerar or 2,1 no 10,4 Bxutoy. 5,0 5,2 10,6
ot 10,4 no 5049 BKiIOY. 2,3 2,4 5,0

MertaHon ot 16,3 1o 24,7 BKIIOY. 1,9 2,3 6,3
ot 24,7 no 5073 BKiIOY. 1,5 1,8 4.6

IMponaHn-2-on ot 4,2 no 12,5 BKJIIOY. 3,5 3,9 8,4
or 12,5 no 5068 BKIIOY. 2,0 2,5 5,4

Ipomnan-1-on or 2,1 no 10,6 BxiIouY. 5,1 5,3 10,8
ot 10,6 1o 5162 BKITIOY. 2,3 2,5 5,2

2-METHUJITIPO- ot 2,1 no 10,5 BxITIOU. 4.7 5,1 10,5
nas-1-on ot 10,5 no 5058 BKITIOY. 2,1 2.3 4,9
byran-1-on ot 2,1 no 10,5 BKJIIOY. 4,7 4,8 9.9
ot 10,5 mo 5063 BKiIIOY. 2,1 2,2 4,5

3-metundyraH-1-on |ot 2,1 no 10,7 BKItOY. 4.7 4.9 10,0
ot 10,7 no 5203 BKJIOY. 2,1 2,4 5,1
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PesynbraThl oieHku cMmelneHus Metoaa B coorBercTBuu ¢ 1. 5 CTh UCO 5725-4 [28] moaTBep-
JIWIYM HE3HAYMMOCTh CMELLIEeHUS TIpU YpoBHE 3HaUYnMMoCTH o = 0,05 m1s1 Bcex BUAOB UCCIeI0BaHHOMN
MPOAYKILIMA B UCCICIOBAHHOM AMANa30HE MACCOBBIX KOHLICHTpALMi JIETYyYUX KOMIIOHEHTOB (Ta-

onuua 3).

MeTposoruyeckue XxapakTepucTUKI pa3paboTaHHOTO MeToAa (ITOBTOPSIEMOCTD, IIPOMEKYTOUHAs
MPELM3UOHHOCTb U pacIIMPeHHAas HEOMpPeaeIeHHOCTb) UMEIOT JIyUlliMe 3HAYeHUS 10 CPABHEHUIO
C METPOJIOTUUECKMMU XapaKTepUCTUKAMU O(PUIIMATIbHBIX METOAOB OMNpeae/ieHNsl UCCAeq0BaHHbIX
JIETYYMX KOMIIOHEHTOB B aJIKOTOJIbHOIM MPOAYKLIMMU U CIIMPTE 3TUJIOBOM peKTUdUKoBaHHOM [11,

14, 15, 20, 21]

ITpoBepka npremyIeMOCTH Pe3yIbTATOB U3MEPEHMI B YCIIOBUSIX TIOBTOPSIEMOCTH 1 TTPOMEXKYTOUHOM
MPELU3MOHHOCTH, a TAKXKE Pe3yIbTaThl KOHTPOJIS MTPABUIBHOCTH JIJIs1 MCCIICAOBAHHBIX IIECTH CEPUI
U3MEPEHUI CIIMPTOCOAEPKALIMX MPOAYKTOB B YCIOBUSX MOBTOPSIEMOCTH U TTPOMEKYTOUHOM MpeLm-
3MOHHOCTH MOKAa3aJI1, YTO MOJyYEeHHbIe 3HAUEHUSI KOHLIEHTpALIUI JIETYYUX KOMITIOHEHTOB IMOJTHOCTBIO
VIOBJETBOPSIIOT TPEOOBAHUSIM K BhILLIEYKa3aHHBIM XapaKTepruCcTUKaM. Pe3ybTaTbl pacueTOB MaCcCOBBIX

KOHIIEHTPALIMI JIETYYUX KOMIIOHEHTOB B MCCJIENOBAHHBIX 06pa3uax npeacTaBjJCHbI B TabI. 3.

Tadonauma 5. Pe3yapTaThl OLleHKM METPOJOTHYECKMX XapPaKTEePUCTHK Pa3paGoTaAaHHOTO MeToJaa
Table 5. Results of estimation of the metrological characteristics of the developed method

JleTyunii KOMIOHEHT

KoHIeHTpauws 1 HeolpeneIeHHOCTb KOHIEeHTpauun B oGpasue C + U(C),

Mr/J 0€3BOHOr0 CHUpPTA

peKT“d)"K?BaHHHﬁ BOJIKA JKHH BHCKH openau

ITUJIOBbIA CIIUPT
ALeTalbIern 2,54+0,3 1,8540,2 2,33+0,3 64,0+4,8 159+12
MeTunauerar 0+0 0+0 0+0 0+0 0+0
Drunauerar 0+0 0+0 1,6740,2 310424 355427
Metaton 3,29+0,3 9,63£1,0 4,38+0,4 69,0+4,8 343424
2-nponaHon 2,53+0,3 1,5440,2 3,67+0.,4 2,80+0,3 5,04+0,6
1-niporaton 0+0 0+0 0+0 578+44 263420
W306yTaton 0+0 0+0 0+0 571442 115585
1-6yTaHon 0+0 0+0 0+0 3,45+0,5 3,29+0.,4
W30amuion 0+0 0+0 10,740,8 728+54 32414240

JleTyunii KOMIOHEHT

KOHIeHTpaLws 1 HeolpeNeIeHHOCTb KOHIeHTpauun B oGpasue C + U/(C),

Mr/J 0€3BOHOrO CHUpPTA

Gypoon rpanmna pakust TeKnJIa KaJIbBaJ10C
AueTtanbaerus 101£7.,6 223+17 111+8,3 29,3122 87,8+6,6
MeTunaueraT 0£0 0£0 46,3£3,5 0£0 0£0
Drunauerar 612+47 443+34 1167189 123+9.4 616+47
MeTtaHoun 113+7, 8 439130 12252+845 1727119 971167
2-TIpOITaHoOJ 1,761+0,2 2,60+0,3 11,240,8 6,161+0,7 5,31+0,6
1-nipornaHout 181+14 209116 42161320 36027 337425,6
M3o0yTaHon 729154 324424 454134 519+38 542440
1-GytaHon 8,39+1,1 5,50%0,7 42,3131 9,90+1,3 166+12
M3oamunion 32571241 1101£81 1309197 1696+126 22334165

JleTyunii KOMIOHEHT

KOHIEHTpalust 1 HeoNpeNeIeHHOCTb KOHIEHTPALHHA B 06pasue C + U/(C). M

r/n 0e3BOHOro

cnupTa

pom CKOTY cake BHHO JIMKep
Auetanbaeru 35,6127 37,1+2.8 44,913 4 668+50 23,5+1,8
Mertunauerar 0+0 0+0 0+0 0+0 0+0
Drunauerar 258+20 21616 136+10 557+42 2,98+0,4
MertaHou 13£0,9 48+3,3 24+1,7 406128 6,84+0,7
2-TIpOIaHoJI 7,5410,9 2,25+0,3 0+0 11,9£0,9 0+0
1-nipornaHou 324425 574+44 628148 155+12 1,5310,2
M3o0yTaHon 49+3,6 561+42 194+14 335+25 0+0
1-GytaHon 4,51%0,6 2,9410,4 19,2+1.,4 11,4+0,8 0+0
M3oamunion 225+17 528+39 718+53 1804+134 51,0+3,8

&
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3akimouenne. AHaJIN3 pe3yIbTaTOB BLITTOJTHEHHBIX 9KCIIEPUMEHTAJIbHBIX MCCIeIoBaHuil 15 criup-
TOCOAEPXKAIIUX MPOAYKTOB, BKJIIOUasl BOAKY, JKUH, CIIUPT STUIOBBINA PEeKTU(GUKOBAHHbIN, BUCKU,
OpeHau, OypOOH, Iparily, paku, TeKUIy, pOM, CKOTY, KaJbBaJoC, cake, BUHO U JIUKep, MOATBEp-
JIIWJIM, 4TO pa3pabOTaHHbBII METOI IMIPUMEHUM AJISl aHAJIM3a MATPULL BOAKH, JXKUHA, CIIMPTA TUIO-
BOI0 peKTU(UKOBAHHOrO, BUCKU, OpeHAu, OypOOHa, Ipalllbl, paKuu, TEKWJIbl, poMa, CKOT4a,
KaJibBajzoca, cake, BUHA UM JIMKepa.

OTCYTCTBUE PYYHOI TIPOLIEIYPHI KOJMUECTBEHHOIO BBEICHUS B MUCIIBITYEMbIi 0Opa3ell BellecTBa
BHYTPEHHETO CTaHIapTa 00eCNeYnMBAET BHICOKYIO JOCTOBEPHOCTD OIPEAEsIeMbIX BEIMYMH KOHIIEH-
Tpaluii JETYYMX KOMIOHEHTOB, YMEHbIIAET TPYA03aTpaThl U YIPOILLAET IMPOLIEIAYPY BbIMOJIHEHUS
aHaju3a B LIeJIOM.

Heob6xonuM OTMETUTh, UTO paHee Pe3ylbTaThl MEXJIa00PATOPHBIX C MEXKIAYHAPOIHBIM Y4aCTUEM
WUCIIBITAHWI MeTo/a ObLIM TIpeJACTaBIeHbl B BUJIE YCTHOTO J0KJIaaa U OnyobJruKoBaHbl B Tpynax 42-
ro MexaIyHapoaHOro KOHrpecca MeXKIYHAPOIHOM MEXITPaBUTEIbCTBEHHOM OpPraHU3alii BUHOIE-
mmust 1 BuHorpamapctBa (OIV) [36]. 3ameuaHUii OTHOCUTEIHLHO OTCYTCTBUS HAyYHON HOBU3HBHI,
3 (HEKTUBHOCTU U OECIepCIEKTUBHOCTU BHEAPEHUSI METOA B MOBCEAHEBHYIO MPAKTUKY HeT. BHe-
JIpeHre MeToJa He TPeOyeT KaKuX-I1M00 JOIMOJHUTEIbHBIX MaTepUallbHbIX, (PMHAHCOBBIX WIU TPY-
JIOBBIX 3aTpar.
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