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*Charapitsa S., et al. Direct Determination of Volatile Compounds in Spirit Drinks by Gas Chromatography.
Journal of Agricultural and Food Chemistry, 2013, 61, 2950-2956. doi.org/10.1021/jf3044956
Charapitsa S., et al. The establishment of metrological characteristics of the method “Ethanol as Internal Standard” for the direct determination of volatile compounds in alcoholic products .
Journal of Chemical Metrology, 2018, 12, 59-69. doi.org/10.25135/jcm.14.18.02.063
Charapitsa S., et al Single-Laboratory Validation of a Gas Chromatographic Method of Direct Determination of VVolatile Compounds in Spirit Drinks:
Need for an Improved Interlaboratory Study, Journal of AOAC International, 2019, 102, 2, 669-672. doi.org/10.5740/jaocacint.18-0258
Charapitsa S., et al. Interlaboratory study of ethanol usage as an internal standard in direct determination of volatile compounds in alcoholic products,
42nd World Congress of Vine and Wine, 2019, doi.org/10.1051/bioconf/20191502030

Charapitsa S., et al. . The Perspectives of Ethanol Usage as an Internal Standard for the Quantification of Volatile Compounds in Alcoholic Products by GC-MS.
Journal of Mass Spectrometry, 2019, doi.org/10.1002/jms.4493
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CpaBHHTeJIbeIﬁ AHAJIHU3 TCOPECTUHICCKHUX OCHOB IBYX MCTO/10B

EC 2870/2000 Ethanol is Internal Standard
RRFi3-pentanoI — CiSt (mgt/ kg) / C3s-tpentan:| (mg / kgﬂ < > RRFiEthanol — CiSt(mg ftl- AA) / pEthanoI (Tg / L AA) (1)
As ASS-pentanoI J Ai AEthanoI
Ci (mg / kg) - RRI:i3-pemanoI 'L'C&pentanol (mg / kg) A
Ay prtno <> | C(mg/LAA)=RRE®™ . .5 (mg/LAA) | (2
C, (mg /L AA)=C, (mg/kg)- p.q(mg/L)/strength(% v/v) i

| e ) > [P

1 2 3 4 5 6 1 2 3

The presence of these three additional terms (4, 5, 6) indicates a higher uncertainty during the
determination of concentrations of volatile compounds by the traditional method than “Ethanol is
Internal Standard” method.

These additional terms are responsible for the uncertainty in the determination of concentration
of internal standard, density and ABV value of a test sample.




Mpo6aembl U BOSMOXHOCTU NPU BHEAPEHUN MeToAa
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Tpaaduliu IIPONU3BOACTBA, KCECTKasd KOHKYPCHIWA U I‘OCY,Z[apCTBeHHHﬁ KOHTPOJIb.

BxoskieHre Ha peIHOK TOJIBKO TOCIIe coBMecTHOM pekomenaaiuu Codex Alimentarius, FAO, OIV, WHO.

Bo3smoxkHOCTH:

Buenpenue metosia He TpedyeT MpuoOpeTeHUs KaKoro-11u0o0 JOMOIHUTEIBHOTO 000pyI0BaHUS U PEaKTHUBOB.

3apauu Npu BHegpPeHUU meToaa
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PYKOBOACTBA ITOJIB30BATCIIA 110 BaJIMJJall METO/1a U BBITTOJIHCHUIO HCHBITaHI/Iﬁ,

Oecrarayto 24/7 on-line TeXHAYECKYTO MTOIICPKKY,

cnernuann3upoBanHbiid YouTube kanan “Ethanol - 1S”
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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 wvolatile
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 cwrent 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:

&t
Concn;),, 0
re a.ﬂ ?
i leth

Response Factor, =

L1

wrhara Manon ic tha nannantration nf i_th wwnlatila Ar athanal
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ConpoBoKIeHUE ITPOCKTa Ha aHIIIHICKOM s13bike http://www.inp.bsu.by/ethanol/en/index.html
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ConpoBoKIeHHE TPOEKTa Ha pyccKoM s3bike http://www.inp.bsu.by/ethanol/ru/index.html



http://www.inp.bsu.by/ethanol/ru/index.html

CaenaHo

< 2 C O @ Heszawmuwero [ inp.bsu.by/ethanol/ru/Calculator.html

MeToa "ITAaHOJI - BHYTPEHHUHU CTAHAAPT

OHJIalH-KaJIBKY/JIATOP
Kanu6poeka no PB-1 HcneITyeMblii 06paser, BpeHan
Ne KoMmoHeHT Macnoprras MacnoprHan Otemek 1, oTH. OTKAHK 2, oTH. OTKIHK 3, 0TH. Otrauk 1, oTH. OTKAHK 2, oTH. OTKIHK 3, 0oTH. KoHueHTpanus,
KOHIEHTPAUHA, KOHIEeHTPALHA, ex ex en RF RRF en ex en s AR
Mr/n mr/m AA

1 AugeTanbgerug 9.580 24.50 2.7639 2.7444 0 8.90 2.139 19.2962 0 0 172.02
2 MeTHaaneTaT 9.20 23.00 2.7939 2.8248 0 8.19 1.969 3.8688 0 0 3191
3 3Immmauerar 9.00 22.50 45542 44945 0 4.97 1.195 56.7694 0 0 282.74

MeTaHo.1, Mr/1 80.78 201.96 30.6524 304877 0 6.61 1.589 52.0961 0 0 345.01
* MeTaHo.1, (06. %) 0.0102 0.0436 (06. % AA)
5 Z-npomanon 8.70 21.75 43737 43422 0 4.99 1.200 0 0 0 —
6 3ITaHO] 789300 190243 189210 0 4.16 1.000 189384 0 0 789300
7 1-npomaHon 8.00 20.00 5.8342 5.8404 0 343 0.825 79.0383 0 0 271.76
8 HsoGyTaHoa 8.00 20.00 7.0155 6.9469 0 2.86 0.688 422.6014 0 0 1211.76
9 1-6yTaHon 8.10 20.15 6.9032 6.5646 0 2.93 0.704 1.1144 0 0 327
10 Hzoamuson 8.10 20.15 7.5100 7.4182 0 2.70 0.649 1213.5535 0 0 3282.48

O4HCTHTE ECé Meuars

OnaitH-KaabKyISTOP B CBOOOTHOM JOCTYIIE.




CMHXpPOHM3ALMA OTYETOB NO ABYM MeToaam

Data File C:ZCHEM324\1\DATANALCOHOL\BRANDY.D Data File C:\CHEM3241\DATANALCOHOL \BRANDY.D
Sample Name: RVE-K-1 Sample Mame: RVE-K-1
Acq. Operator : shest Seq. Line : 21 Acq. Operator : shest Seq. Lire : 21
Acg. Instrument : Instrument 1 Location : Vial 186 Acg- Instrument : Instrumept 1 Lecation : vial 106
Injection Date : 15.92.291%9 0:26:17 Inj : 1 Injection Date : 15.02.2019 @:26:17 Inj 1
Inj velume : 1 pl Inj volume : 1 ul
Acq. Mathad © C:\HPCHEMY1\METHODSIVSPIRT_RY .M Acq. Method 1 CU\HPCHEM\1YMETHODS1\SPIRT_RV.M
Last changed : 14.82.2@19 21:85:08 by shest Last changed 1 14.82.2019 21:85:@8 by shest
Analysis Method : C:\CHEM3241\METHODSY\EXTERNAL_STANDARD_RV.M Analysis Method : C:\CHEM32\1\METHODS\ETHANOL_AS INTERNAL_STANDARD.M
Last changed 1 13.985.2019 13:53:13 Last changed T 13.05.2019 14:28:42
{modifled after loading) (modified after loading)
Additional Info : Peak(s) manually integrated Additional Infao : Peak(s) manually integrated
External Standard Report Internal Standard Report
Sorted By H Signal Sorted By H Signal
Calib. Data Modified : 13.85.2619 13:52:1@ Calib. Data Medified 13 May 2619 r. 14:28:42
Multiplier H 1.9008 Multiplier : 1.6680
Dilution H 1.0008 Dilution : 1.€6688
Use Multiplier & Dilution Facter with ISTDs Use Multiplier & Dilution Factor with ISTDs
Sample ISTD Information:
signal 1: FID1 A, ISTD ISTD Amount  Name
#  [mesL AA]
RetTime Type Area Ant /Area amount  forp  Hame O, [P
[min] [pa=s] [mg/L] 1 7.893@@e5  Ethanol
——————— e e
3.146 BB 19.3e616 3.54875 68.53204 Acetaldehyde
3.833 VB 3.89859 3.26799 12.71441 Methyl acetate Signal 1: FID1 A,
4.991 BY 56.77414 1.98393 112.63583 Ethyl acetats
4.651 VE 52.18571 3.33%15e-4 1.7398%e-2 Methanol, % RetTime Type ISTD Area Ant fArea Amount | Grp Name
5.884 - - - 2-propanol [min] used [pA*s] ratio [mp/L AA]
5.297 BE 5 1.83385e5 2.89573e-4  39.68984 Ethanol, % 1 eeeeeae [ |oomn]mmmmmmanas [EETTEErE I T T E LT T
7.770 BB 79.@4855 1.36267 1@7.71724 1-propanol 3.146 BB 1 19.29619 2.13828 171.96268 Acetaldehyde
9.153 BB 422.61612 1.14154 482.68232 2-methyl-1-propancl 3.839 VB 1 3.88879 1.96794  31.89511 Methyl acetate
10.43% BB 1.11518 1.16797 1.30250 1-butanel 4.491 BY 1 56.76944 1.18541 282.83414 Ethyl acetate
11.792 BE 1213.55713 1.98646 1311.19524 3-methyl -1-butanol 4.651 VB 1 52.09607 1.58959 345.13520 Methanol
5.885 1 - - - 2-propanal
Totals : 2136.46682 5.257 ¥E 5 I 1 1.85334e5 1.0ee@e 7.893epes Ethanol
7.770 BB 1 79.83934 8.2356de-1 271.29342 1-propanol
9.153 BB 1 422.68141 6.88630e-1 1212, 88444 2-methyl-1l-propancl
2 Warnings or Errors 16.43% EB 1 1.11444 7.87@%3e-1 3.28421 1-buranol
11.792 BB 1 1213.55347 6.52135e-1 3298.33836 3-methyl-1-butanol
darning : Calibration warnings {see calibration table listing)
Warning : Calibrated compound(s) not found Totals without ISTD(s) : 5617.62759
**% End of Report *** 2 Warnings or Errors
Warning : Calibration warnings (see calibration table listing)
Warning : Calibrated compeund{s) not found
==+ End of Report *+*
[nstrument 1 13.85.291% 14:@3:45 g Lae - Trstrument 1 13.85.201% 14:38:12

dopmrpoBaHHE HTOTOBBIX OTYETOB IO ABYM MeTodaMm s komiuiekcoB Agilent (Hewlett-Packard).
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Martpuna 2 “Eﬂm
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P b r Cake
Bpenan oM PRHH Bonka pamma Texkuiaa «OUGYOKU Bypéon Pakus Cxotu Cnupr
Bucku . «Captain «Beefeater insk «Grappa KaasBanoc . S .
Grant’s «Courvoisier Morgan Whites R «Finsky» No.1» «Olmeca «Coquerely THE CHERRY |«Jim Beamy| «Slivovice» | «Passport ITHJIOBBII
» Blanco» GEM» Scotchy 96%
KomMmmoneHnT OTtHocuTeIbHOE pasan4ue MeKI1y U3MEPCHHBIMUA KOHIICHTPalluAMMU, %
aneTanbAeru -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
MeTHJIaleTaT - - - - - - - - - - - - -
STWiIALEeTaT -1.8 0.1 1.1 1.0 - -1.7 1.8 0.1 -1.8 -1.3 -0.7 1.3 -
METaHOJI -1.7 0.2 1.2 1.1 0.1 -1.7 1.9 0.1 -1.8 -1.2 -0.6 14 -1.6
2-TIpOTaHON -1.7 0.1 1.2 1.1 0.1 -1.7 1.8 0.1 - -1.3 -0.6 1.3 -1.6
1-npomnanoin -1.7 0.2 1.2 - - -1.7 1.8 - -1.8 -1.2 -0.6 - -
H300yTaHOI -1.7 0.1 1.2 - - -1.7 1.8 0.1 -1.8 -1.3 -0.6 1.4 -
1-O6yranon -1.7 0.2 1.2 1.1 - -1.7 1.9 0.1 -1.8 -1.3 -0.7 1.3 -
HM30aMUJIION -1.7 0.2 1.2 1.1 - -1.7 1.8 0.1 -1.8 -1.2 -0.6 1.3 -

OTHOCUTEBHAS PA3HOCTH MEKIY Pe3yIbTATAMM UCIBITAHUM, IOJYYEeHHBIMU
no Permamenty EBpoxomuccun 2870/2000 n mo metony u3 benapycu He npeBbimaet 2%

B
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Interlaboratory study of ethanol usage as an internal
standard in direct determination of volatile compounds
in alcoholic products

S. Charapitsa', S. Sytova', A. Korban'-2, L. Sobolenko'2, V. Egorov?, S. Leschev?, M. Zakharov®, R. Cabala®,
R. Busarova®, I. Shestakovich®, A. Tolstouhova®, S. Ondroudek’. J. Vavra’. M. Yilmaztekin®, and T. Cabaroglu®

! Institute for Nuclear Problems of Belarusian State University, 220030, Bobruyskaya Str., 11, Minsk, Belarus

* Chemistry Faculty, Department of Analytical Chemistry, Belarusian State University, Leningradskaya Str., 14, 220030, Minsk, Belarus

* All-Russian Scientific Research Institute of the Brewing, Non-Alcoholic and Wine Industry — Branch of the V.M. Gorbatov Federal
Scientific Center of Food Systems of RAS, 119021, Rossolimo Str.. 17, Moscow, Russia

* Charles University, Faculty of Science, Department of Analytical Chemistry, Hlavova Str., 2030/8. 128 40, Prague 2. Czech Republic

* J§ “Mosazervinzavod”, 115088, Yuzhnoportovaya Str., 30, Moscow, Russia

© Republican Centre for Hygiene, Epidemiology and Public Health, 220099, Kazintsa Str., 50, Minsk, Belarus

7 General Directorate of Customs, Customs Technical Laboratory, Budgjovicka Str., 7, 140 96, Prague 4, Czech Republic

# Inonu Unive: Faculty of Engineering, Department of Food Engineering, 44280, Malatya, Turkey

? Cukurova University, Faculty of Agriculture, Department of Food Engineering, 01330, Adana, Turkey

Abstract. A collaborative interlaboratory study on the method of direct quantitation of volatile compounds
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
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 400mg/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-propanal,
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
samples and compounds, showing a sufficiently high repeatability of the method. The between-laboratory
precision was found to vary within a satisfactory range of 0.5% = 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 o = 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.

IMPOTOKOJT

20.09.2018
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COBCLUAHNA ¥ 3aMCCTHTC/IA [lp\.‘,’ltL‘;lﬂTC.'lﬂ
T'ocyapCTBEHHONO KOMHTETA 110 HAYKe 1
TEXHONIOrHsM PCCH_\ (TN Bt'ldp} Ch

Ilpucyrersoanu: C.C.1lep6akos, B.I.Cadonos, 10.A.®enotosa, B.B.Eropos, C.M.Jleues.
C.C.Beroxun, H.M.3as1, A.B.Toncroyxosa, M.B.I11aGanos, B.P.Mognanios, [0.1.Xnaxnos,
C.H.Cuirosa, C.B.Yepenuna, J1.H.Cobonenxo.

Caymamn: seictynaenne C.B.Yepemuunt «Merton npsMoro onpenenenus KoJIHYECTBEHHOTO
COJICPKAHMS  JIETYHHX KOMIOHCHTOR B QIKOTOMbHONH mpoaykiuu. [IpoM3BOACTBO CTAHIAPTHBIX
oGpasiosy.
Jloknanuuk oGpaTHII BHHMAHHKE Ha C/IEAYIOLIHE NPEHMYLIECTBA IIPEUIAraeMoro MeTo1a:
MeT0:1 pacnpocTpaHseTcs Ha BCe BiJlbl ATKOTOAbHON ¥ CIHPTOCO/ e 1e# MPOYKIHK
Meron obecneunnaer Gosee HUIKYIO ceGecTONMOCTH anannsa, 6onee IU3KHE TPYJA03ATPaThl U
XapakTepisyeTcs 5o/ee BLICOKOIl TOYHOCTBIO.
Tpeiokennblif  METOA He MNPEyCMAaTPHBACT  HCMONBIORANME  KAKHX-THOO  HMTIOPTHBIX
craugapribix oGpasuos (CO).

4. B peryampyloue JOKYMEHTbI 1O KOHTPOMIO KayecTBa M 0e30MacHOCTH AIKOroJAbHON M

cnuproconepKalielt NPOAYKIHH METO MOKET ObITh BBE/ICH B KauecTRe pediepeHcHoro.

B.I'.Cadonon oGpatun Buumanue Ha TOT (AaKT, 4TO paccMarpuBaemsblii Meroa paspaboran
COBMECTHO  YUCHLIMH  BCAYNIMX YHHBEPCHTCTOB Hamieii  CTPaiibl, pPe3y/ibTaThi  BHINOIHEHHBIX
TCOPCTHHCCKHX H  IKCINCPHMCHTAILHBIX neeaeaoBaHnit HCOJHOKPATHO Obum HPEJICTABJICHBl  JUIA
obeyxaenns npoduIbHON ayIMTOPHI HA BEAYIIMX MEKIYHAPOIHLIX KOHDEpeHUMsX, OnyGIHKOBAHE! B
TIPOQHUIALHBIX BEAYUIHX HAYUHBIX H3/aHHAX. 3aMeuannii OTHOCHTEILHO OTCYTCTBHA HAYYHOI HOBH3HbI,
sbdexTurocTH 1 GecnepCneKTHBHOCTH BHE/JPCHHS METO/Ia B OBCCIHEBHYIO NPAKTHKY HeT. B cBasn ¢
TeM, YTO METO] IUIAHMpYeTCH NPHMEHSTh JUIS KOHTPOTS KauecTBa H Ge30MacHOCTH NPOAYKIOB
MHTaHKA, HEOOXOIMMO NOAYHHTH €O CTOPOHBI [OCYZApCTBEHHOTO KOMHTETa MO CTAHAPTH3ALMH
PeenyGmmkn Benapych oGbekTHBiyIO onenky ero sddekmpHocTi, Gasupyloutyiocs Ha pe3yibTarax
MJIH. Bueupenue B 1POM3BOACTBO NOZOGHHIX WHHOBAIHOHHKIX HAYYHKIX Pa3paboTOK MOTHOCTHIO
cooTBeTCTBYeT jeiicTByiomeit cTpaterun  rocyaapersa. CoorpercTyiomme uenbitanus  Gyayt
onnavenst HUU SITTBIY.

B oGeyanenmn npunamn ywactie: C.C.IllepGaxos, B.ICapounos, M.B.1aGanos, 10.B.Kaanos,
A.B.Toacroyxona, C.B.Yepenuia.

llo T paboTh ¢ C.C.IepGa no6aroapi1 yHacTHHKOB 32 AKTHBHYIO H
T7I00TBOPHYIO AMCKYCCHIO, BBICK3aHHbIE KDHTHUCCKHE 3aMCUaHNA H MPELIOAKHI YTBEPAHTH
clenyiomee pemeHne CoBelais

(8]

w

Mocranosuan: Ha octobanMi 3acylmIanioro J0K1aja i NPOBEJACHHOTO OOCYKICHHSA, IPHHHMAS BO
BHHMAHHC BBICOKYIO CONMHAIBHYIO 3HAYMMOCTb KOHTPOJIS Ka4yecTsa H Ge30MacHOCTH ATKOTOIBHBIX
NPOJIYKTOR  NMHTAHHA, BO3IMOKHOCTH  MCMOIL30BAHMS  NPEVIOKEHHOr0 METOZa B KauecTse
pedepencHoro, pekoMenIoBarh MpoBecTH Mexnabopatopinie uenbitanus B coortsercrsun ¢ TKII
8.006-2011 «Cucrema obecnevenns emnncrsa nsmepennii PecnyGamnxu Beapycs. Merponornueckoe
TNOATBEPAICHHE NPUTOIHOCTH METPONOIHYECKHX XAPAKTCPHCTHK BBINOMHEHMS H3mepenuil. [Ipasuia
nposeienus paboT» ¢ yuacTHeM npoQHIABHBIX MCHBITATeLHBIX Mabopatopuii  MummcTepetna
3apasooxpanenna Pecnydaukn  beaapycs, kommepra «bearocmmmenpom» n [ocyaapersennoro
KOMHTCTA 10 Craiiapisai PecuyGaukn Benapych juisi onpesencHus nokalaterell TOYHOCTH W

addekTuBHOCTH METONA. Pekomeuyembiii cpox nposesenna MJIM B Teuenne 1-ro kpapraza 2019
rona. s h :

Ipencenarenn C.C.Illep6akon

Cexperaph 3 10.A.®enotoBa

Pe3ynbTaThl MEXIa00PaTOPHBIX ¢ MEKIYHAPOIHBIM yIaCTHEM HCIBITAHMN METO/a ObLIM MPEICTaBICHBI B BHIEC YCTHOTO JOKJIaIa M OMyOJINKOBAHBI
(doi.org/10.1051/bioconf/20191502030) B Tpymax 42-ro MexKayHApPOIHOTO KOHIpecca MEXIyHApOIHOW MEXIPABUTEIbCTBEHHOW OpraHu3aiuu
BuHOenus U BuHorpagapcrea (MOBB - O1V), 15-19 urons 2019 r., XKenesa, IBeiinapus (Www.O1V2019.ch).

IToaroToBIEHO TMPETOKEHUE MPOBECTH MEXKIyHAPOIAHbIE MexIaboparopHble MCHbITaHus moja nmarpoHakeM MOBB u @AO/BO3 u monyueH

PEKOMEHAAIMX UCIIOJIB30BaTh METOA IJISA PETYINPYIOINUX ueﬂeﬁ B KaQ4CCTBEC pe(bepeHTHoro.
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Hoixna au PecnyOauka benapych oTka3arbesi OT TOrO,
YTO0bI KOHTPOJIb KAYeCTBA U 0€30MACHOCTH COTEH MUJIJIMOHOB
JUTPOB  AJIKOIOJbHOM W CHUPTOCOAEp:KAlIedl NPOAYKLUM,
€/KeTHEBHO IMPOM3BOAMMOM II0 BCEMY MHPY, BBIINOJHIJICH IO
OestopycckoMy MeToay ?



