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Bce nepeuncieHHabie roCyqapCTBEHHBIE CTAHIAPTHI B rocynapctBax EBpA39C neiicTByer
rapmonusupoBansl ¢ Permamentom (EC) 2870/2000 u OJTHOBPEMEHHO OoJiee 25 cTaHIapTOB,
UCIIOIB3YIOT TPAAUIIMOHHBIN METOJT BHYTPEHHETO CTaH1apTa UCIIOJB3YIOINX METOJ BHEIIHETO CTaHAapTa




Npes... ¢ 00ab1I0H BbIIEPKKOM

Ceronnsi: TpaaMuMOHHBIH METO BHYTPEHHET 0 3aBrTpa: NHHOBAUMOHHBIN MOIX0/
cranaapra. Kuraii, Unausa, EC, CLIIA u ap. ITaHOJI B Ka4ueCTBe BHYTPEHHEr0 CTAHIapTa

q 1l

: 5

o

3 3|

p 2|
e

I, {I

ATHN] ST .

B coorBeTrcTBMM ¢ TpPagMLIMOHHBIM METOAOM BHYTPEHHETO B coorBerctBUM ¢ METOIOM ‘“OTaHON B Ka4eCTBE BHYTPEHHEIO
CTaHJapTa KOHIIEHTPAIMS I-TO KOMIIOHEHTA B Pa3MEPHOCTH MI/KT CTaHJapTa” KOHLIEHTPAIWs I-TO KOMIIOHEHTa B Pa3MEPHOCTH MI/KT
onpeJensiercs mno ciaeyroueit hopmyie: OIpeJIEIIAETCs 110 CIeyIoIel Gpopmyie

C. (wr/xr) = RRES Y. (ar/ C. (mr/ (AA))—RRFE“’-A- (mr/ 1)
i (Mr/kr) = i~ ——C,g (Mr/ xr) i (Mr/ o = : Pey, (MI/ 11
AIS th

Jlns BBIUMCIIEHMS KOHLEHTPALMU KOMIIOHEHTA, BHIPAKCHHOW B 1. Her neoOxomumocTH H00aBIATH — KAaKOM-TMOO BHYTPEHHUI
me/n (AA), cnepyer U3MEpUTh IJIOTHOCTh 00paslia U ONpPEAEIUTh CTaHJapT B 0Opasell.
€ro Kpenocrs (00bEMHOE COIEPKAHUE ITAHOJIA) 2. DraHon Bcerja MPUCYTCTBYET B aJKOTOJIbHONM NPOAYKLIUH U

ero koHmenrpamus B meln (AA) Bcerma m3BectHa co 100 %

C; (Mr/ ) - Py (17 1) -100% rapaHTuei U paBHa MIOTHOCTH 3TaHona Cyyono=789300 mr/u.

"kpenocmsv" (%, 00.)

C, (mr/ 1 (AA)) =

=
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Bucku Bbpenan Pom Jxun Boaka | I'panmna | Texnaa | KaasBagoc Caxke Byp6on | Pakusa | Ckotu | 3THIOBBIH
96% 00.
KommnoHneHT OTHocHUTeIBbHOE PAa3JIu4Ynue B BCIHYHMHAX H3MEPCHHBIX KOHHeHTpaHHﬁ, %
areTaIbIeT U -1.7 0.2 1.2 1.1 0.1 -1.7 1.8 0.1 -1.8 -1.2 -0.6 1.4 -1.6
STHUNALETaT -1.8 0.1 11 1.0 - -1.7 1.8 0.1 -1.8 -1.3 -0.7 13 -
METaHOI -1.7 0.2 1.2 11 0.1 -1.7 19 0.1 -1.8 -1.2 -0.6 1.4 -1.6
2-TIpONaHoN -1.7 0.1 1.2 11 0.1 -1.7 1.8 0.1 - -1.3 -0.6 1.3 -1.6
1-nponanon -1.7 0.2 1.2 - - -1.7 1.8 - -1.8 -1.2 -0.6 - -
n300yTaHOI -1.7 0.1 1.2 - - -1.7 1.8 0.1 -1.8 -1.3 -0.6 1.4 -
1-Gyranon -1.7 0.2 1.2 11 - -1.7 1.9 0.1 -1.8 -1.3 -0.7 13 -
HN30aMUJION -1.7 0.2 1.2 11 - -1.7 1.8 0.1 -1.8 -1.2 -0.6 1.3 -

OTHOCHUTENIPHOE pa3Muie B BEJIMYMHAX KOHIICHTpAlMi, M3MEPEHHBIX B COOTBETCTBUH ¢ permiamentom EC 2870/2000 and B
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C IpCaJI0KCHHBIM MCTOAOM

doi.org/10.1016/j.foodcont.2020.107528
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DEJIEPAJIBHOE ATEHTCTBO
MO TEXHHYECKOMY PEI'YJIHPOBAHHWIO U METPOJIOTUH
(Poceranaapr)
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«YpaabCKHil HAYUHO-HCCAN0BATEILCKHIE HHCTHTYT METPOJIOIHI»
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Cnesiano

MaccoBas KOHIOCHTpAIHWA aJIbACTUA0B, CJI0OKHBIX 3(1)I/Ip0B, MCTHUJIOBOTI'O

CIIUPTA Y BBICHIUX CIIUPTOB B MPOAYKIIUU CITUPTOCOACPIKAIIICH.

Metoauka u3MepeHui METOI0M ra30BoM XpomaTorpahuu

. . OTHoOCHUTEILHOE OTHoOCHUTEILHOE OTtHocuTeILHAS
. Junana3oH u3MepeHuil MaccoBoii LOD/LOQ,
Jleryunii CTaHJAPTHOE CTAHJAPTHOE OTKJIOHEHHUE pacuiupeHHast
KOHIEHTPALUM, MI/J1 0e3BOAHOTO . Mr/ia 6e3BOHOr0
KOMIIOHEHT cnupra OTKJIOHEHHE MPOMEKY TOYHO# HeomnpeaeIeHHOCTh, U P——
NIOBTOPSIEMOCTH, Sy, %0 | MPEUH3HOHHOCTH, S0, Y0 (P=95%,k=2),%

5,20 no 13,4 . 3,4 3,4 7,6

ameTaabIeru =i A0 Bt 0,042 /0,140
ot 13,4 o 4968 BKIOUY. 2,2 2,2 4,7
2,10 no 10,5 . 51 51 10,3

MeTHJIaleTaT o A0 promot 0,016/ 0,053
ot 10,5 o 5071 BxmrouY. 2,3 2,3 4.7
ot 2,10 o 10,4 Bxirou. 5,0 5,0 10,2

ITHJIALETAT 0,016/ 0,054
ot 10,4 5049 Bxirou. 2,3 2,3 4.7
1 24,7 . 1 1 7

MeTaHo or 16,30 2o 24,7 srmox 9 S 3 0,120/ 0,399
ot 24,7 o 5073 BKiIIOY. 15 1,6 4,2
4,20 mo 12,5 . 3,5 3,5 75

2-1ponaHoJI o A0 LU 0,043/0,144
ot 12,5 o 5068 BKIrOU. 2,0 2,1 4.6
ot 2,10 1o 10,6 BKIIOU. 51 51 10,4

1- 0,017 /0,058
HPOTAHOT 1 10,6 10 5162 sion. 23 23 48
2,10 no 10,5 . 47 47 9,6

R e 0,023/0,077
ot 10,5 1o 5058 BKIMIOU. 2,1 2,1 45
2,10 no 10,5 . 47 4,7 9,7

1-6yranou o A0 LU 0,012/0,041
ot 10,5 o 5063 BKIIOUY. 2,1 2,1 4.4
2,10 mo 10,7 . 4,7 47 9,5

mioammaon  |————t0 ' BUDY 0,018 /0,059
ot 10,7 o 5203 BKIIOY. 2,1 2,1 45




MaccoBas KOHIOCHTpAIHWA aJIbACTUA0B, CJI0OKHBIX 3(1)I/Ip0B, MCTHUIIOBOTI'O
CIIMPTAa U BBICIIHX CIIMPTOB B BOAKC U CIIMPTC 3TUJIOBOM U3 ITMIIICBOT'O ChIPbAI.

Cnesiano

Metoauka u3MepeHui METOI0M ra30BoM XpomaTorpahuu

. . OTHOCHUTEIBHOE OTHoOCHTEJIbHOE OTHocHUTEIbHAN
. Jnana3oH u3MepeHnii MaccoBoii LOD/LOQ,
Jleryunii CTaHJapTHOE CTAHJAPTHOE OTKJIOHEHHE pacuiupeHHast
KOHIeHTPaluM, MI/J1 0e3BOAHOTO . Mr/ia 6e3BOHOr0
KOMITOHEHT CHHDTA OTKJIOHEHH e MPOMEKY TOYHO HeomnpeaeJeHHoCTh, U P——
P NOBTOPSIEMOCTH, Sy, %0 | NPEHHM3HOHHOCTH, S;1o), %0 | (P =95%, k=2), %
ot 2,00 1o 10,8 Bxirou. 2,0 2,0 91 0.016 / 0.054
ANETATRACIA I 1 10,8 10 25,6 Bimow. 15 16 6,9 ’ '
ot 1,20 no 10,0 Bxirou. 15 2,2 9,2 0,012/ 0.040
veTwanerar ot 10,0 mo 25,0 BKJItOU. 1,4 1,7 7,0 ' '
ot 1,20 g0 10,0 BxiIrOU. 1,4 2,2 9,2 0.012 / 0.041
STWIARETAT I 1710,0 10 25,0 Bioion. 13 2.1 7.4 ’ ’
4 1 .
ot 4,90 mo 13,7 BKIIOY 14 19 91
ot 0,0002 % 1o 0,0007 % 06. BKIIrOY.
METaHOJI 0,043/0,144
ot 13,7 mo 28,7 BKIIOY.
1,2 1,2 6,6
ot 0,0007 % 1o 0,0014 % 06. BKIIrOY.
) ot 1,95 o 10,6 BxirOU. 1,8 2,1 9,2 0.018 / 0.060
MPOMAHON 1 10,6 10 25,3 Bicmion. 16 1,9 72 ’ ’
1 ot 1,20 1o 10,0 Bxrou. 1,8 1,9 91 0.009 / 0.030
MPOMAROT I 10,0 210 25,0 Bimion. 15 1,8 71 ’ ’

6 ot 1,20 mo 10,0 Bxirou. 1,8 2,2 91 0.011/0.037
H30byTanoa ot 10,0 1o 25,0 BKJItOU. 15 2,1 7.4 ' '
16 ot 1,20 g0 10,0 BxirOU. 1,9 2,0 9,1 0.010/ 0.033

yranoi ot 10,0 710 25,0 BKITION. 15 1,6 7.0 ’ ’

ot 1,20 1o 10,0 Bxrou. 1,9 2,1 91 0,011/ 0.036
MBOAMHAOT 17 7710,0 710 25,0 Brcion, 1,7 1,8 71 ' '
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SHORT COMMUNICATION

Single-Laboratory Validation of a Gas Chromatographic
Method of Direct Determination of Volatile Compounds in

Spirit Drinks: Need for an Improved Interlaboratory Study

SIARHEI V. CHARAPITSA and SVETLANA N. SYTOVA

Belarusian State University, Institute for Nuclear Problems, Bobruyskaya St, 11, Minsk, Belarus

ANTON L. KORBAN and LIDIA N. SOBOLENKO

Belarusian State University. Institute for Nuclear Problems, Bobruyskaya St, 11, Minsk, Belarus; Belarusian State University,

Nezavisimosti Ave, 4, Minsk. Belarus

Background: The quality and safety control of

an alcoholic drink is mainly the establishment of

its chemical content, particularly the quantity of
volatile compounds. Objective: A single-laboratory
validation of a gas chromatographic method of
direct determination of volatile compounds in spirit
drinks was conducted. The discussed method
applies ethanol, the major volatile component of

an alcoholic beverage, as an internal standard.
Possible algorithms of method validation based on
interlaboratory study were proposed and described.
Methods: Seven standard solutions of the following
volatile compounds were prepared gravimetrically
in 40% (v/v) water—ethanol solution: acetaldehyde,
methyl acetate, ethyl acetate, methanol, 2-propanol,
1-propanol, isobutanol, 1-butanol, and isoamylol.
Each sample was measured with the proposed

method 30 times in repeatability conditions. Results:

Flame ionization detector response was linearly

in micrograms per gram units (1). It is important to note that
legislative documents establish final presentation of volatile
compound concentrations in milligrams per liter absolute
alcohol (AA; or grams/hectoliter AA) units (2—4). To present
concentrations in these quantity dimensions, one should
perform an additional procedure of measuring the aleohol by
volume content in the test sample.

Methods

The current study is a further exploration of our previously
published “Ethanol as Internal Standard” method (5-6). It
consists of the determination of Relative Response Factor
(RRF) for ethanol. First, response factor for i-th volatile and
ethanol are determined according to the following formula:

Concn;;

Response Factor, = W‘“m (1)

il eth

whers Canen®™ ic the concantration of juth walatile ce sthanal

10
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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

USE! 1 daine 1oNEZIUon o

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 spiitdevel test materials for the determination of
1,1-diethoxyethane (acetal), 2-methylbutan-1-ol (active
amyl alcohol), 3-methylbutan-1-ol (isoamyl alcohol),
methanol (methyl alcohol), ethyl ethanoate (ethyl ace-
tate), butan-1-ol (n<butanol), butan-2-ol (sec-butanol),
2-methylpropan-1-ol (isobutyl alcohol), propan-1-ol
(npropanol), and ethanal (acetaldehyde). The preci-
sion of the method for 9 of the 10 analvtes was well

(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
(acetaldehvde) and the ethanal fraction contained in
1.1-diethoxyethane (acetal) expressed as ethanal, and the sum
of propan-1-ol (n-propancl), 2-methylpropan-1-ol (isobutyl
alcohol). butan-1-ol (n-butanol), butan-2-0l (sec-butanol).
2-methylbutan-1-0l ~ (active  amyl  alcohol) and
3-methyltutan-1-ol (isoamyl alcohol). Regulation 1576/89

11




Cneaano

BIO Web of Conferences 15. 02030 (2010 https:/fdoi.org/10. 1051 /bioconfl20191502030
I-FZ"" World Congress of Vine and Wine I TPOTOKOJI
20.09.2018
r.Munck

COBCLUAHHNA Y 3aMCCTHTC/IA an:lCCJﬂTC.‘lX

4 chaHbl T'ocyaapcTBEHHOrO KOMHTETa 110 HAYKe i

TexHonorusm PecnyGnuku Berapycs
9 ﬂaﬁopaTOpHH Ipucyrersosamu: C.C .1 epSakos, B.I".Cadonos, I0.A.®eaotosa, B.B.Eropos, C.M.Jleutes,
C.C.Beroxun, H.M.3aa1, A.B.Toacroyxora, M.B.I11aGaxos, B.P.Mognasnos, 10.1.XKnanos,
15 coaBTOPOB C.H.Curroa, C.B.Yepenuua, J1.H.CoGonenko.

Caymamm: seictynaenne  C.B.Uepenuuni «MeTon npaMoro onpeneneHus KOJIHYECTBEHHOTO

Interlaboratory Study Of ethanol usage as an internal CONCPKAHHUS JICTYYHX KOMIIOHCHTOB B AIKOTrOTBHOM MPOAYKIHH. ”pﬂlhBOJCTBO CTaHJApPTHBIX

o0pasuosy.

standard in direct determination of volatile compounds S T Y e e cam.
in alcoholic products

(%

Meron obecneunpaer Gosiee HHIKYIO ceGecToMMOCTh ananna, Goee HHIKHE TPYI03ATPATE! U
XapakTepusyeTcs §onee BHICOKOIl TOYHOCTBIO.

TTpeiokeHHbIT  METOL He  MpeycMaTpHBACT HCMONBIORAHNE  KAKHX-THOO HMMOPTHBIX
cranjapribix oGpasuos (CO).

5. Charapilsa'. 5. Sylm'a'. A. Korban'2, L. Sobolenko'2, V. Egorovz, S. Leschev?, M. Zakharov?, R. Cabala®, 4. B peryaupylomie JOKYMEHTHI 10 KOHTPOMIO KauecTBa M Ge30MacHOCTH AIKOroabHOH H

5 -avich® ’ il o PR . i -8 a9 cnupToconep Kalieii NPOAYKIHIM METO MOKET ObiTh BBE/ICH B KayecTRe ped)epeHcHOro.
R. Busarova”, L. Shestakovich®, A. Tolstouhova®, 5. Ondroudek’. J. Vivra', M. Yilmaztekin®, and T. Cabaroglu BT Caorios (06pants akmesime i Tor GRET, 410 pacSUTORBASUIE METOR PaSpABOTAE

COBMECTIIO  YHCHLIMH  BCAYUIMX YHHBCPCHTCTOR nameit CTPaubl, PeIVILTATHl  BHINOJIHEHHBIX

w

! Institute for Nuclear Problems of Belarusian State University, 220030, Bobruyskaya Str., 11, Minsk, Belarus TEOPETHYECKHX M IKCICPHMEHTATHHBIX MCCACAOBAHNA HCOAHOKPATHO ObLIM NPEACTABICHB! U1
* Chemistry Faculty, Department of Analytical Chemistry, Belarusian State University, Leningradskaya Str., 14, 220050, Minsk, Belarus obcykaeHns NPOdHILHOIN ayAHTOPHI HA BEAYIIMX MEKAYHAPOIHBIX KOH(EPEHIUHSX, OnyOIHKOBaNb! B
3 All-Russian Scientific Research Institute of the Brewing, Non-Alcoholic and Wine Industry — Branch of the V.M. Gorbatov Federal NPOGHIALHLIX BEIYIIHX HAYUHBIX H37anmisX. 3avMeyanii OTHOCHTENbHO OTCYTCTBHA HAYYHOI HOBH3HEL,
Scientific Center of Food Systems of RAS, 119021, Ru;mlimo Str., 17, Moscow, Russia . SpOCETIBIOCTR 1 OeCr ERCNSKNIBHOCI BHOADGHII NEI0ZR S TADSSIRERRYI0 HPMXTHRY PeT. 3R e
N . . . . . TEM, HTO METOA IUIAHHPYETCHA NPHMEHSTH JUIS KOHTPOIA KaueCcTRa H OC30MacHOCTH MNPOAYKTOB
:Charlcs Umvc.rsuy, Faculty of Science, Department of Analytical Chcm1sl.ry, Hlavova Str., 2030/8, 128 40, Prague 2. Czech Republic IMTRRRS: BEOGKOMING ::;v:r)-um.pco cTopors I‘oc,\':iz(;ycmcunorn T cmn.‘msru;uunu
15 “Mosazervinzavod”, 115088, Yuzhnoportovaya Str., 30, Moscow, Russia PeenyGrmkn Benapych oGbeKTHBHYIO OLEHKY ero sdpexmiBHocTH, Gasupyiomyiocs Ha pesyiabrarax
] Republican Centre for Hygiene, Epidemiology and Public Health, 220099, Karintsa Str., 50, Minsk, Belarus MJIN. Bueupenue B 1POM3BOACTBO NMOZOGHBIX WHHOBAIMOHHKLIX HAYYHKIX Pa3paboTOK MOTHOCTHIO
T General Directorate of Customs, Customs Technical Laboratory, Bud&jovickd Str., 7, 140 96, Prague 4, Czech Republic Ci‘lo""“”'c" “};;’1’” ;T‘;‘i?{i“‘“wﬁ crpaterin  rocyaapersa.  CooTsercTByionme Membrtanus  Gyayt
8 L - . . . ) onaauenst HH bI'Y.
o Inonu University, Faculty of Engineering, Department of Food Engineering, 44280, Malatya, Turkey B oGcyxnermn npunsm ysactie: C.C.llepGaxos, B.I.Cadonos, M.B.llaGanos, 10.B.Kaanos,
Cukurova University, Faculty of Agriculture, Department of Food Engineering, 01330, Adana, Turkey A.B.Torctoyxosa, C.B Uepenia.
Ilo 3asey paboTh ¢ C.C.II1ep6 noGrarofapua yHacTHHKOB 38 aKTHBHYIO H

MI0NOTBOPHYIO AMCKYCCHIO, BBICKa3aHHBIC KPHTHYUCCKHE 3aMCHaHHA M TNPELIOKHIT YTBEPAHTH

Abstract. A collaborative interlaboratory study on the method of direct quantitation of volatile compounds
cIleayiolee PEICHHE COBeNaHs.

in spint 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 MoctTanosuan: Ha ocHOBaHMH 3aCAYIIAHHOTO JOKIAJA H MPOBEJACHHOTO OOCYKACHHA, IPHHHMAS BO

4 different countries were supplied with standard solutions for gas chromatographic measurements. Five BIHMAHHC BBICOKYIO COMHATHHYIO 3HAYMMOCTh KOHTPO/S KauecTsa # GEI0MACHOCTH &IKOTOIBHAIX
aqueous ethanol 40% (v/v) standard solutions containing target compounds in concentrations ranging from NIPOJIYKTOB  MHTAHUA,  BO3IMOKHOCTh  MCMOJIBL30BAHHS  TIPEUIOKEHHOrO  METOZa B KavecTse
10mg/L to 400 mg/L of absolute alcohol were prepared and sent to the participants for quantification pedepericHOro, peKOMeNIoBaTh MPOBECTH Mexnabopatopiibie HenbiTamus B cootserersnn ¢ TKII

8.006-2011 «Cucrema obecnevenns eanncrsa msmepennii PecnyGanxu Beapycs. Metponornueckoe
TNOATBEPAJICHHE NPUTOIHOCTH METPONOIHYECKHX XAPAKTEPHCTHK BHINOIHeHUs uimepenuil. [Ipasuia
npoBejenns padoT» ¢ yuactueM npoQHIABHBIX HCHBITATENBHBIX abopatopuii  MummcrepcTna

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 ISO 5725

standards and the Eurachem guide. The within-laboratory precision varied between 0.4% and 7.5% for all anpasooxpanerns PeenySaukn Beaapycs, kommnepa «BGearocnmmenpom» u [ocyaapersenmoro
samples and compounds, showing a sufficiently high repeatability of the method. The between-laboratory KOMMTCTa no cramdapiysain PecuyGaukn Benapycs juis onpezenerus nokalaresneli TouHOCTH W
precision was found to vary within a satisfactory range of 0.5% <+ 10.0%. Precision of the method was well adexrusrocTh MeTona. PeKonewyembiii cpox nposesienina MJIM B Tevenne 1-ro ksapraza 2019
within the range predicted by the Horwitz equation for all analytes. The analysis of trueness showed that the POJA: [

- P IR T e . L
bias of the method is insignificant at the significance level @ = 5%. The determined concentrations of the Mpexcenarem C.C.Il{epBaos

analytes compared well to the gravimetrical values thus showing very satisfactory accuracy of the method. T X
The results of the interlaboratory study confirmed that “Ethanol as Internal Standard” method is robust and Cexperapn e 10.A.®enotoBa
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.

Pe3ynbTaThl MEXIa00PaTOPHBIX C MEKIYHAPOJAHBIM YUaCTHEM HMCIBITAHHNA METO/Ia ObLIH MPEICTABICHBI B BHIC YCTHOTO JOKJIAAA M OIyOIHKOBAHBI
(doi.org/10.1051/bioconf/20191502030) B Tpyaax 42-ro MexayHapOIHOrO KOHTpecca MEXKIYHApOJHOH MEKIPABUTEIbCTBCHHON OpraHu3aluu
BuHOenus U BuHorpagapcrea (MOBB - O1V), 15-19 urons 2019 r., Kenena, Isetinapus (Www.O1V2019.ch).

[onywyen Espasmiickuii mareHtr Ne 036994 “Crioco® ompezaeneHus razoxpoMaTorpaguyeckuM MeETOAOM KOHIIEHTpAlWU JIETYYHX NpuMeced B

sTaHoNICOAepKaei sxuakocTi” https://www.eapo.org/ru/patents/reestr/patent.php?id=36994 12
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1400 M

1 400 muH 450 mun 333 Mman

Hpuuuio BpeMs HHULMHUPOBATH opuuHMaIbHbIC
MeKJIA00pATOPHBbIE MCNBITAHUS MO0 TMPU3HAHMIO MeTOAa HAa
MEKIOCYIapPCTBEHHOM U MEKIYHAPOAHOM YPOBHe.

PecnyOiuka besapych He J0/IKHA OTKa3aTbCsl OT TOrO,

YTO0bI KOHTPOJIb KA4eCTBA W 0€30IaCHOCTH MWIJIMOHOB JINTPOB
AJIKOTOJIbHOM NPOAYKI MU, €KEJHECBHO IMPOM3BOAUMOM IO BCEMY
MHUPY, BBIIIOJHSAJICS MO0 0€JIOPYCCKOMY METOAY.
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