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Mpeaucnosue

1 MOAIOTOBJIEH Hekommep4yeckoi opraHu3aumein «Accoumaums npoussoautenei u notpedutenei
MacroXupoBOi MPoayKUMU» Ha OCHOBE COBCTBEHHOrO MEpeBoAa Ha PYCCKWIA A3bIK aHIMOSA3LIMHON BEPCUM
CTaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM NO ctaHaaptusauum TK 238 «Macna pactuTenbHble M NPOaYKThbI
ux nepepaboTkny

3 YTBEP)XOEH M BBEOEH B AEWNCTBWE Mpukasom degepannHOro areHTCTBa MO TEXHUHECKOMY
perynupoBaHuto n metponorum ot 18 aekabps 2019 r. Ne 1409-ct

4 Hacroswmit ctaHgapt WAeHTUYEH MexayHapoaHoMmy craHpgapty MCO 18363-2:2018 «XKusoT-
Hble U pacTUTENbHbIE XMPbl U Macna. OnpeaeneHne CoaepXKaHus CROXHbLIX 3MUPOB KUPHBIX KUCNOT MO-
HoxnopnponaHauonos (MXMMO) v rmuuupgona ¢ npumeHeHnem MX/MC. Yacts 2. MeTtoa ¢ MCnonb3oBaHUEM
MEANEHHON LUEeNoYHON nepeatepudukauum n usMmepeHusa cogepxanus 2-MXrif, 3-MXrfj v rmugyugona»
[ISO 18363-2:2018 «Animal and vegetable fats and oils — Determination of fatty-acid-bound chloropropane-
diols (MCPDs) and glycidol by GC/MS — Part 2: Method using slow alkaline transesterification and measure-
ment for 2-MCPD, 3-MCPD and glycidol», IDT].

Mpu NpUMEHeHNN HaCTOoALLEro cTaHgapTa PeKOMEHAYETCA UCMONb30BaTb BMECTO CChINOYHOTO Mexay-
HapOAHOro CTaHAapTa COOTBETCTBYIOLUMIA €My HaLUOHamMbHbIA CTaHAapT, CBEAEHUSI O KOTOPOM NPUBEAEHLI B
AOMNOMHUTENBHOM MPUMoXeHun OA

5 BBEJEH BIEPBbIE

[paesuna npumeHeHuUs1 HacMosAWea0 cmaHdapma ycmaHoeseHb! 8 cmamee 26 PedeparnbHO20 3aKoHa
om 29 uioHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu e Poceulickoli ®edepayuu». IHchopmayus 06 usmeHe-
HUSIX K HacmoswieMy cmaHdapmy rybnukyemcs 8 exe200HOM (Mo coCMosHUI0 Ha 1 siHeaps mekyuweeo 2oda)
UHGhOPMaUUOHHOM yKazamerne «HavuuoHansHbie cmaHdapmbly, a oguyuansHbill mekem usmeHeHull u nonpa-
80K — 8 EXXEMECSHYHOM UH(hOPMALLUOHHOM yKa3amerne « HayuoHanbHble cmaHlapmsi». B criydae nepecmom-
pa (3aMeHbl) unu omMeHbl Hacmosweao cmaHlapma coomeememeyrowiee yeedomneHue 6ydem onybnuko-
8aHO 8 briuxxalilueM ebilycKe exXeMecsi4H020 UHhoPMaUUOHHO20 ykasamens «HayuoHabHbie cmaH0apmbiy.
Coomeemcmeyrouias uHghopMmayus, yeedoMieHUe U MeKcMb! pasMewalomcess makxe 6 UHGOPMayuoOHHOU
cucmeme obwez0 Nonb3oeaHuss — Ha oguyuanbHoM catime ®edepanbHo20 azeHmemea o MEexXHUYeCKoOMy
peaynuposaHuio u Memposnozuu e cemu ViumepHem (www.gost.ru)
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BBeaeHue

MCO 18363 npeacraBnsier coboin cepuo MeXayHapoAHbIX CTAHAAPTOB, KOTOPbIE MOTYT ObiTb NCNOMb-
30BaHbl 4N onpeaeneHns cesa3aHHbiX 9upos moHoxnopnponaguona (MXMa) v rmuuuaona. B HacTodAwee
BPEMS UMEIOTCH TPU MEXAYHAPOAHbIX CTAHAAPTA, U AaHHOE BBEAEHUE SABNAETCA ONMMCaHWeM 3TUX METOAOB,
KOTOpbl€ MOTYT ObITb MCNOMbL30BAHbI CNEUMANMCTamMu Ans onpeaeneHus Toro, Kakne MeTOAbl ABNAIOTCA Hau-
6onee noaxoasawmmMu. MoagpobHoe onncaHne NPUMEHEHUsT KaXXaoro MeToa COAEPXMTCS B pasgene obnacrtu
NpUMEHEHUs1 COOTBETCTBYIOLLErO CTaHaapTa.

MexayHapoaHbili ctangapt MCO 18363 cocrtouT u3 crneaylolmx 4vacreii nog obwmM Ha3BaHuem
«KMBOTHbIE W pacTUTENbHbIE XUPbl U Macna. OnpeaeneHne CoaepXKaHUs CROXHbIX 3MUPOB XKUPHbIX KUCMOT
MoHoxnopnponadguonos (MXMO) v rmuumagona ¢ npumeHeHnem MX/MCx»:

- yactb 1. MeToa ¢ ucnonb3oBaHnem BbICTPON LLENOYHON NepesTepudukaumum u M3MepeHus cogepxa-
Hna 3-MXMNA n auhpepeHumanbHOE n3amepeHne cogepxaHns rmuunaona;

- yacTb 2. MeToa ¢ MCnonb3oBaHUEM MEANEHHON LLENOYHON nepeatepudukauum n namMepeHume cogep-
xaHua 2-MXrif, 3-MXrn4d v rmuumuagona;

- yactb 3. Metoa ¢ mucnonb3oBaHMEM KWUCIIOTHOW nepeatepudukaumm U M3MepeHue coaepkaHus
2-MXnga, 3-MXn4 v rmuumaona.

MepBas yacTb mexayHapoaHoro ctaHaapta MICO 18363 [1] npeacrasnseT codon audhepeHumanbHbIi
METOA, 9KBMBANEHTHbINM cTangapty DGF C-VI 18 (10) [2] n naeHTnYHbIN oduuymansHomy metogy AOCS Cd
29¢-13 [3]. KpaTko, B OCHOBE MeTOAAa NEeXUT ObICTpoe LUernovHoe Katanutuyeckoe sblgeneHue 3-MXMA un
rMuumuaona n3 NPOM3BOAHbIX CROXHbIX 3hupoB. 3aTem rnuumaon npeobpasyerca B 3-MXMA. Metog coctout
13 AByx vacten. Mepsas yacTtb (A) N03BOMSET ONPEAENUTL CYMMY CBA3aHHOrO achupa 3-MXIM n cBA3aHHOro
adhmpa rmmumaona, Toraa kak Bropas vyactb (B) onpegenser TonbKko cBA3aHHbIv acpup 3-MXMM. Oba onpeae-
NeHus OCHOBAHbI Ha BblAeNeHUn aHanuanpyembix coeguHeHnn 3-MXTO v rmuyugona n3 hopmbl CBA3AHHOTO
3hupa ¢ npuMeHeHneM ankoronu3aa ¢ LWenoYHbIM Katanm3aTtopom, NPpoBOAMMbIM NPU KOMHATHON Temnepary-
pe. B yactn A NOAKWCMNEHHbIN pacTBOP XNOPUAA HaTPUA UCMONL3YETCH ANA NpeKkpaLleHns peakumm u nocne-
ayioulero npeobpasosanus rmuumaona B 3-MXMMO. Takum o6pasom, B Yactn A 3-MXTM I v rmuumaon CTaHoBAT-
€ HepasnuuuMbiMu. B yactu B peakumsa npekpawyaerca no6aBneHnem CBOGOAHOTO OT Xnopa NOAKUCIEHHOTO
COMSIHOTO pacTBOpa, KOTOPbIN Takke npeaoTepalLaeT npeobpasosarHue rmuumuaona B MXMA. Takum o6pasom,
yacTb B nossonser onpeaenuts gencteutensHoe cogepxxadue 3-MXI. HakoHeu, cogepxaHue rmuymaona B
o6pasue nponopunoHansHO pasHOCTU 06oux onpeaenexui (A, B), n MOXeT ObITb BLIMUCIIEHO NOCHE onpeae-
nexnsa koadduumeHtTa npeobpasosanusa rmuumuaona B 3-MXMA. [JaHHaa yacTb MEXAYHAPOAHOro cTaHaapTa
MCO 18363 npumeHuma ansi bbICTPOro onpeaeneHunsi cBsisaHHoro acpupa 3-MXMN4 u rmuyuaona B padmHupo-
BaHHbIX U HEpa(PUHMPOBAHHLIX PacTUTENbHBLIX Macnax u xmpax. lNepeas yacTb MeXIYHAPOAHOrO cTaHaapTa
MNCO 18363 MOXET NPUMEHATLCA K XKMBOTHBIM XXMPaM, a TakkKe K Macnam W Xupam nocre xapku, HoO nepeg
aHanM3oM AaHHbIX 06pasLoB HEOOX0AMMO NPOBECTU BanMaauMoHHOe uccnegosanue. Jiobbie cBo60aHbIE CO-
eInHeHus, cogepxalumecs B obpasue, OyayT BKMIOYEHbI B PE3ynbTaTthl, Tak Kak 9TanoH HE NO3BONsAeT pa3nu-
yaTb cBOBOAHbIE U CBA3AHHbIE onpeaensemMble coeanHeHusi. OfHaKo Mo COCTOSHUIO HA MOMEHT nybnukauum
nccrneaoBaHus He nokasanu Kakux-nubo gokasarenbCTB coAepkaHus cBoOOOAHOroO onpeaensaemoro coeguHe-
HUS CTOMb XK€ BbICOKOTO, KaK cCoAemKaHme arepudmuupoBaHHOro onpeaenseMoro CoOeaquHeHns B pacTUTEnNb-
HbIX Macnax u xupax. [JaHHas yactb mexayHapoaHoro ctaHgapra MCO 18363 moxeT ObITb MU3BMEHEHA TAKUM
o6pasom, 4yTobbl onpeaeneHue 2-MXI1[, ctano BO3MOXHbIM [4], 0AHAKO nepea aHanu3oM AaHHOT0 CoeanHe-
HMSA HEOOX0AMMO NPOBECTW BaNWAALMOHHOE NCCNEA0BaHME.

[aHHag YacTb MeXayHapoAHOro cTaHaapTa AN onpeaeneHns cesasanHbix acpupos MXIMO v rmuymaona
npeacraensiet cobou oduumansHeini metog AOCS Cd 29b-13 [5], [6]. KpaTko, OH OCHOBaH Ha MeANEHHOM
LLeNnoYHoM BbicBOOOXaeHUM MXIML v riuymuaona M3 CrnoxHbiX achupoB. 3atem rnmuuaon npeobpasyercs B
3-MBINA. JaHHas 4YacTb MexayHapoaHOro craHgapta nogpasyMmeBaeT nogrotoBky AByx npob obpasua, ko-
TOpble OTNMYAIOTCA NO UCMOMb30BaHHLIM BHYTPEHHUM cTaHgapraMm. Ofe 4acTu MOryT UCMONbL30BaTLCH AN
onpegeneHusa ceasaHHbix acpupos 2-MXIMMO n 3-MXMM. B yactn A onpeaensieTca npeaBapuUTenbHbIA pe3ynb-
TaT Ans ceAsaHHoro achupa rnuumaona. Mockonbky 3-MXM4, npucytcreytowmii B o6pasue, 6yaet B KAKON-TO
cTeneHun npeobpasoBaH B MUUMAON MPU NPUTOTOBMNEHUM 06pasua, Yyacte B cnyuT Ans KONMYECTBEHHOTO
onpeeneHna 3HayeHusa rmuumaona, KoTopoe 3aTtemM BblYUTAETCS U3 NpeaBapuUTENbHOro KonmyecTsa rmuuu-
aona, nony4yeHHoro B yactu A. cnonb3ys MeveHHble usotonamu cBoboaHble nsomepbl-MXIL B npobe A un
MEYeHHbIe u3oTonamm ceasaHHble acupsl 2-MXMA u 3-MXM 4 B yactu B, MOXXHO KOHTPONUpoOBaThb 3PeKTMB-
HOCTb pacLuenneHus cnoxHoro acupa. Oba onpeaenenms A u B 0CHOBaHbI Ha BblAENeHUn onpeaensemMbix
coegmHenun 2-MXng, 3-MXr4 v rnmumaona m3 cBasaHHoOW (3TepudnUMPOBaHHON) YOPMbI MEATIEHHbIM ar-

Y
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KOTONMU30M C LLENOYHbIM KaTanu3aTtopoM B XONOAHbLIX yCroBusix. Mpu noarotoske o6oux o6pasLoB peakuuio
ocTaHaBnueaT gobaBneHnem NOAKMCNEHHOrO KOHLEHTPMPOBAHHOMO pacteopa 6poMuaa HaTpusi, 4ns npe-
o6pasoBaHusa HecTabunbHOro u neryyero rmuuyuaona B 3-MBIMM, KOTOPbIN AEMOHCTPUPYET CBOMCTBA, COMO-
ctaBumble ¢ 3-MXI[ B OTHOLIEHMM ero cTabunbHOCTU U XpoMaTorpadmnyeckux xapakrepuctuk. Kpome Toro,
OCHOBHOW U30bLITOK MOHOB BpomMuaa npeaoTBpallaeT HexenarensHoe obpasosanue 3-MXMQ n3 rnuuyuagona
B cny4yae ¢ o6pasuamu, KOTOpble CoaepXaT onpeaeneHHoe NpUupoaHoe KonMyecTBo xnopuaa. Bropas yactb
MEXIYHapPOAHOro craHaapra npuMeHuMa ana onpeaeneHus ceasaHHbix acoupos 3-MXMN A, 2-MXMA v rmuuym-
Aona B paPMHUPOBAHHbIX U HepadUMHMPOBAHHbLIX PACTUTENbHBLIX Macnax u xupax. [laHHasa yacTb cTaHgapra
MOXET TaKKe NPUMEHATLCA AN XXUBOTHBIX XXUPOB U UCMONb30BAHHbIX MACEN U XXUPOB NOCHE XapKku, HO nepeq
aHanu3om aTux o6pas3uyoB HeobxoaAMMO NPOBECTM BanuaaLunMoHHOe uccneaosaHue. Nliobslie cBoboaHbIe onpe-
Jensiemble COeauHeEHNs, coaepxaiumecs B obpasue, 6yayT BKNIOYMEHbl B pe3ynbraThl, HO CTaHAAapPT He No3BO-
nseT pasnunyaTtb CBOGOAHbIE U CBAA3AHHbIE onpeaensemble coeanHeHns. OQHAKO MO COCTOSAHMIO HA MOMEHT
nybrnmkaumn mccneaoBaHMs He nokasanu Kakux-nmbo aokasarenbCTB coAepkaHms cBOOOAHOTO onpeaensie-
MOTO COEAUHEHUS CTOSb e BbICOKOTO, Kak cogepkaHue aTepuduLmMpoBaHHOrO OnpeaensieMoro COeiuHeHus
B PacTUTENbHbIX Macnax u >upax.

TpeTbs yacTb [7] MeXayHapoAHOro ctaHaapta Ans onpeaeneHus ceazaHHoro acpmpa MXMA v rmuum-
aona npeactaenser cobon odpuumansHbii metogq AOCS Cd 29a-13 [8], [9]. KpaTko, OH OCHOBaH Ha npeob-
pa3oBaHWUUN CMOXHbLIX FMUUAKNIOBLIX a¢pupos B acpupel 3-MBIMA 1 MEANEHHOM KMCIIOTHOM KaTanuTU4eCKOM
BbicBOOOXaeHUM MXTMA n MBIMA 13 cnoxHbix 9upoBs. TpeTbsl YaCTb MEXAYHapPOAHOro CTaHAapTa OCHOBaHa
Ha noAroToBke ogHOro obpasua, B KOTOPOM CMOXHbIE TMMUMAUNOBLIE a(huPbl NPeBpaLLaloTCsa B MOHO(UPDI
MBINA, a 3atem cBobogHble onpeaensiemble coeguHenusa 2-MXMNA, 3-MXMNQ v 3-MBIMNA suicBoboxKAaIOTCA
MeANeHHbIM ankoronMaoM ¢ KUCMOTHbIM katanu3aropoM. 3-MBIM[ npeacraensier cobon peanbHOe coaep-
XaHue CBA3AHHOTO rmuumaona. TpeTbs YacTb CTaHAAPTa MOXET NPUMEHSITLCA AN onpeaeneHust CBSI3aHHbIX
achupos 3-MXMNM, 2-MXM 4, a Takke rmuyugona B padMHUPOBaHHbLIX U HEPA(PUHUPOBAHHBIX PaCTUTENbHbIX
mMacnax u xupax. TpeTbsl YacTb MEXAYHAPOAHOro CTaHJapTa MOXET NPUMEHATLCH K XMBOTHBLIM XUpaMm, a
TaKKe K Macnam 1 xupam nocre Xapku, Ho Nnepes aHanmaom aTux o6pasLioB He0BX0AUMO NPOBECTU Banuaa-
LUMOHHOE nccnegosaHue. faHHbIi METOA NOAXOAUT AN aHanusa cBsi3aHHbIX (3TepuuuMpoBaHHbIX) onpeae-
nAeMbIX COEAUHEHMI, HO NPU HEOBXOAMMOCTU TPETbA YaCTb MEXAYHAPOAHOIO CTaHAAPTA MOXET ObITh TaKKe
BbiNonHeHa 6e3 nepBoHa4ansHOro Npeobpa3oBaHusa rMUuMAKUNOoBbLIX acupos. B Takom cnyyae pesynsrarhbl
OyayT BKNovaTb Kak cBoboaHble, Tak M cBs3aHHble hopmbl 2-MXIML n 3-MXML4, a konMyecTtBO CBOGOAHBIX
CcoeauHEeHNI MOXeET BbITb paccuuTaHo Kak pasHuua Mexay AByMsi pesynbratamu, 0GHapy>XeHHbIMU B 06enx
onpeaeneHusx. OaHaKo Mo COCTOSAHWIO HA MOMEHT NybnukaLun MccneaoBaHUsA He nokasanu kakux-nubo ao-
KasaTenbCTB COAepaHusi CBOBOAHOIO OnNpeaensiemMoro COeAMHEHUs1 CTOSb e BbICOKOrO, Kak coaep)KaHue
3aTepuULUPOBAHHOIO ONPEAENSEMOro COEAUHEHUS B PACTUTENbHLIX Macnax U >kupax.
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HAUWOHANBbHBIAN CTAHOAPT POCCUNCKON GEQEPALUUMN

XWPbl U MACINA XXMBOTHbBIE N PACTUTEJIbHbIE

OnpegeneHune cogepaHusa CNOXHbIX 3(PMPOB KUPHbIX KACIIOT MOHOXNopnponanauonos (MXMNA)
U rmuyuaona ¢ npumeHeHuem NX/MC

YacTtb 2

MeToa ¢ ucnonb3oBaHUeM MeONIeHHON WeSIoYHON nepe3aTtepudukaumumn
n namepeHue cogepxanua 2-MXna, 3-MxXng v rmuunagona

Animal and vegetable fats and oils. Determination of fatty-acid-bound chloropropanediols (MCPDs) and glycidol
by GC/MS. Part 2. Method using slow alkaline transesterification and measurement for 2-MCPD, 3-MCPD and glycidol

Hara BBegeHnsa — 2020—02—01

1 ObnacTb NpUMeHeHus

B HacTosiLem cTaHgapTe OnuCbIBAeTCa npoueaypa onpeaeneHus rmuuuaona ogHOBPEMEHHO CO CBS-
3aHHOI U cBoboaHoi hopmamm 2-MXMQ n 3-MXMI, npucyTcTBYIOLMMKM B Macnax u xupax. Merog ocHoBaH
Ha KaTtanusmpyemoM LLEnNoYbIo pacLLenneHmn CrnoXHoro agmpa, npeobpasosaHnm BbICBOOOXAEHHOTO MMULM-
aona B MoHobpomnponadguon (MBI), a Takke nony4eHnM NPOU3BOAHbLIX NPY B3auMOAENCTBUN CBODOAHBIX
auvonos (MXMNA4 n MBMNA) ¢ dpeHunbopHon kucnoton (PBK). Xota npegnonaraerca, 4to ceobogHblie MXI[ un
rMULMA0N NPUCYTCTBYIOT B XXMPaxX M Macnax UCKITIOYUTENBHO B MasbIX UMM HE3HAYUTENbHbIX KONMUYecTBax, B
cnyyae Hanuuusi CBODOAHbIX COEAMHEHMUI OHW NMPOMOPLMOHANIBHO YBENMYAT MONyvyaemMble pesynbraThl. Pe-
3ynbTaThbl BCEraa sIBAAKOTCA CyMMON CBOBOAHON M CBA3aHHOW (hOPM aHaNM3MpPyeMOoro BELLECTBA.

Hacroawmin ctaHgapT npUMEHUM Kak ANa TBEPAbIX, Tak U ANS XUAKUMX XXUPOB M Macen. Hactoawmim
CTaHAapT MOXET NPUMEHATLCA AN XXUBOTHbLIX XXMPOB, a TaKkXke Macern U XXMPOB NOCNe UX UCMONb30BaHUA ANA
XapKu, HO Nepes aHanu3oMm Takux NPOAYKTOB HEOOGXOAMMO BbINOMHUTL BanuAaLMOHHOE UCCNe0BaHUE.

Monoko n MOmoYHbIe NPOAYKTLI (MW XWPbI, MONYYEHHbIE U3 MOJOKa U MOSOYHBIX MPOAYKTOB) UCKITIOYe-
Hbl U3 0O6NAacTU NPUMEHEHMA HACTOSALLIETO CTaHAapTa.

2 HopmatuBHbI€ CCbISIKU

B HacTosLem cTaHgapTe MCnonb3oBaHbl HOPMATUBHbLIE CCINIKU Ha cneaylowme ctaHaaptel. Ana agatu-
POBAHHbIX CCINOK MPUMEHSIIOT TONBKO YKa3aHHOE M3[1aHUE CCbINIOYHOrO cTaHaapTa. Ansa HepaTtupoBaHHbIX —
nocnegHee nsgaHue (BknN4Yaa BCe UBMEHEHUSA K HEMY):

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga ansa natoparop-
HOro aHanusa. TexHuyeckue TpeboBaHUS U METOAbI UCMbITAHWIA)

3 TepmuHbI 1 onpeaeneHns

B HacToALem cTaHaapTe NPUMEHEHbI TEPMUHbI C COOTBETCTBYIOLLIMMU ONPEAENEHUSAMM.

MexagyHapogHasa opraHu3sayusa no craHgaptusauum (MCO) n MexxayHapoaHas anekTpoTexHuyeckas Ko-
muccusa (MOK) BeayT TepmmuHonoruveckne 6asbl AaHHbIX AN UCMONb30BaHUS B 06nactu ctaHaapTusauuu,
[OCTYN K KOTOPbIM MOXHO MONy4YuUThb NO CreayloLwum aapecam:

- nnatdopma uHtepHet-noncka NCO: goctynHa no agpecy https://www.iso.org/obp.

- MOK 3nektponegusa: goctynHa no agpecy http://www.electropedia.org/.

M3paHue ocpuuymanbHoe
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3.1 cBasanHbin 2-MXNA (bound 2-MCPD): Cymma Bcex nponssoaHbix 2-MXI[, pacLenneHHbix anko-
ronu3oM C LLENOYHbIM KaTanu3aTopoM.

MpumeuvaHue — CopepxaHue ceAsaHHoro 2-MXI/ BbipaxaeTca B MUNNUrpaMMax Ha Kunorpamm (Mr/kr).

3.2 ceasanHbii 3-MXNA (bound 3-MCPD): Cymma Bcex npon3soaHbix 3-MXIML, pacLienneHHbiX anko-
ronu3oMm C LLENOYHbIM Katanu3aTtopom.

MpumeyvyaHue — CopepxaHue ceszaHHoro 3-MXI[ BelpaxaeTca B MUNAUIrpamMmax Ha Kunorpamm (Mr/xr).

3.3 cBaAsaHHbI muumaon (bound glycidol): CymMa Bcex Npou3BOAHLIX rAMUMAONA, paclennsembix B
npoLiecce ankoronu3a C LWenoYHbIM Katanu3aTopom.

MpumeuvaHune — CopepXaHne cBS3AHHOIO MULMAONA BLIPAXKAETCA B MUANUrPaMMaX Ha KUNOrpamMm (Mr/kr).

4 CymHOCTb MeToaa

[na onpeaenexus cesisaHHbix 2-MXM[, 3-MXIMA u cBsizaHHOro rmuuuaona B suae ceo6ogHbix 2-MXMNA,
3-MXNA4 n 3-MBINA (3-moHobpomnponavauona) Ase HaBecku (A u B), otob6paHHble u3 o6pasua, ¢ BHECEHHbI-
MM BHYTPEHHUMK cTanaapTamu B Buae dg-2-MXM[, ds-3-MXM[, adupa ds-rnuumaona e aHanuse A u 1,3-au-
achmp dg-2-MXNQ, 1,2-auacbup ds_3-MXIM[ B aHanuse B, pacteopsioT 8 AM3TUNOBOM achupe. Ucnbitanusa 06o-
ux npo6 npoBoasaT napannensHo. [lobaBneHue pa3baBneHHOro pacTeopa ruapokcuaa HaTpusa Unu MetTunara
HaTpusi B METAHOMNE U BblAEpXMUBaAHUE HA xornoae B TedyeHue 8—12 4 BbicBOGOXaaeT ceobogHblie 2-MXMNA
3-MXMNA v cBoBGogHbIN rMMumuaon. [lJaHHylo peakumio ocTaHaBnuBaioT Ao6aBneHnem u3bbITOMHOrO KONUYeCTBa
kucrnoro pactsopa 6pommuaa Hatpus. B kucnon cpeae CBoGOAHBIN rMUUMAON pearupyet ¢ HEOPraHMYECKUM
6pomugom ¢ o6paszosannem 3-MBIM[, n HeGonboro konuuyectsa 2-MBIMJ. HexenarenbHble HEnonsipHble
coeanHeHns u3 obpasua yaansior nyreM ABOMHON IKCTpaKuum BoAHOW ha3bl usorekcaHoM. Onpeaensemblie
COEAMHEHNSA BMECTE C BHYTPEHHUM CTaHAAPTOM NEPEBOASAT B OpraHM4eckylo asy nmyteM MHOrOKpaTHOM
3KCTPaKuuy BOAHON hasbl ANSTUNOBLIM 3PUPOM, STUNALETATOM UITM CMECHIO 3TUX pacTBoputenei. Obpaso-
BaHWe NPOU3BOAHbLIX BELLECTB NPOUCXOAMT B OopraHudeckon dase B npouecce peakuyuu ¢ K. Ytobbl yaa-
NUTb U3NuWHee konuyectso ®BK, onpeaensiembie BELLECTBA KOHLIEHTPUPYIOT U NEPEHOCAT B MHEPTHLIM Op-
raHU4ecKuii pacTBOpUTESb, 3aTeM 9KCTPaKT NOMELLAIOT Haj HEOONbLUMM KONUYeCcTBOM 6e3BOAHOrO cCynbdara
HaTpusi U BbiNapuBaioT JOCyxa B MOTOKE a30Ta, NOCe Yero npody pacTBOPSIOT B U30OKTAHE, Nepea Havanom
N3MepEeHUs C NPUMEHEHNEM ra3oBoi xpomarorpacpumn/macc-cnekrpometpun (GC/MS).

MpoeeaeHune nepearepudmkaumm, KaTanu3mpyemon B LLIENOYHON cpeae Npu HU3KOW TeMneparype, Mu-
HUMU3UPYET HexenaTtenbHoe npeobpasoeaHue 3-MXMIO B rmuumaon, B CpaBHEHWU C peakumen, NpoBOAM-
MOW NpW KOMHaTHOI Temneparype. OgHako B cny4vae npucyTcTeus B Npobe GonbLioro konudectea 3-MXNQ
Jaxe He3HaunTenbHoe Npeobpa3oBaHne B rMMLMAOS MOXET UCKYCCTBEHHO 3aBbILIATL Pe3ynsrathl ruumuaona
B aHanu3e A. [ins nonyyYeHusi JOCTOBEPHLIX PE3YNLTATOB COAEPXKAHUA FMULUMAONA B NPUCYTCTBUU BbICOKUX
KOHUeHTpaumin 3-MXT1[ ucnone3yerca aHanus B, B xozie KOTOPOro onNpeaenserca Konu4ecTso ds-rmuunaona,
oGpasyemoro u3 asyxsamelleHHoro agmpa ds-3-MXI[ B npouecce npurotosnexns npodol. YposeHb rnu-
uuzona, rnornydeHHblit B aHanuse A, KOPPEKTUPYETCS COOTBETCTBYIOWMM KodchduumeHTom npeobpasosa-
Hus. Kpome Toro, crieayet yuutbiBarb, 4to 3-MXMNM npeobpasyerca B 3-MBIMNA yepes rmuumuaon npumepHo B
1,2 pasa GeicTpee, yem 3-MXM[-d; 8 3-MBMNA-d5 vepes muumaon-ds. Moaromy Ans KONMYECTBEHHOTO onpe-
Aenenus rnuumaona, obpasyiouierocs u3 HemedeHoro 3-MCPD npu weno4yHol o6paboTtke B aHanu3e A, aon-
XXEH UCMONb30BaTLCS U30TONHbLIN dhakTop | = 1,2,

KonuyecTBeHHas OLEHKa ONpeAenseMoro BEeLIEeCTBa BbINOSIHAETCA NYTEM BHYTPEHHENH OLHOTOYEYHON
KanubpoBKM C UCMONb3OBAHMEM COOTBETCTBYIOWMX d5-9(PUpOB B Ka4eCTBE BHYTPEHHUX CTaHAAPTOB. Takum
06pasom, HET HEOBX0AUMOCTU BO BHELLUHEN KanuGpoBke. AHANOTMYHLIM 0GPa3oM MOXET HE NMPUHUMATBLCA BO
BHUMaHWE CTeNeHb U3BIIEYEHUsI ONpeAensAemMoro Bewecrsa. TeM He MeHee CKOpPOCTU pacLuensieHus 0aHO-
U [ByX3aMELLEHHbIX CrOXHbIX acbmpoB MXIM MOryT pasnmyarbca U, NOCKOMbKY, TONMbKO [BYX3aMeLLeHHbIE
crnoxHslie apupsbl ds-MXI[ crnyxat BHYTPEHHUMK CTaHAAPTaMU, CTENEHb PacLienneHns achupa MOXeT npo-
ncxoautb B 6onbLumx macwrabax. MoaroMy ypoBeHb pasnuuuii B CTENEHU pacLuenneHns CroXHoro adupa
MOXeET ObiTb YMCNEHHO onpeAeneH NyTem pacyeTa pasHuubl 3HavYeHun, nonydeHHbix ana 3-MXML mexay
aHanu3amu A u B. UHdopmaLmio 0 nony4eHUn KONMUYECTBEHHbIX AAHHbLIX MO COOTBETCTBYIOLLMM XPOMATO-
rpammam cMm. B pasgene 9 u npunoxeHun A.

3-MXT1[ MOXXeT BO3HMKaTb B HEKOTOPLIX NONUMeEpax, NPUMEHAEMbIX NMPU MOKPOM OTBEPXKAEHUMU 3MOK-
CUAHBIX CMON U ANsi APYruX Lienen, U No3TOMy OH MOXET nonagarb B Npoby 3 pacxoaHbIX Matepuanos (Buan
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C BUHTOBbIMM KpbILLKAMU, PUALTPOB), UCMOML3YEMbIX Npu Npo6onoaroToske. MpokanueaHue CTEKNAHHOM NO-
cyabl npu Temneparype ot 400 °C 10 500 °C MOXET yMeHbLUMTb 3Ty NPoGnemy. Jlyylumm peleHmem sBnserTcs
MCMONb30BaHWE He3arpsA3HEHHbIX Marepuanos.

5 PeakTuBbl

5.1 O6wume nonoxeHun

MpeaynpexaeHue — Crnieayer o6paTuTb BHUMaHME HA NMPaBUNa, pernaMeHTupylowue odpaue-
Hue ¢ onacHbiMM BeuwlecTBamu. Heobxoaumo co6nogaTe TexHUYECKUe, OpraHu3aLUoHHbIe U JIUYHbIEe
Mepbl 6e30nacHOCTM.

Ecnu He ykasaHO MHOE, TO UCMOSb3YIOTCS peakTUBLI YNCTbIE ANA aHanu3a; BoAa AOMKHA COOTBETCT-
BOBaTb knaccy 3 crangapra UCO 3696.

5.2 PacTtBoputenu u peakTusbl

5.2.1 Tonyon.

5.2.2 Tpet-Bytunmerunossbiii acup (MTBEI), (2-MeTOKCH-2-METUNNPONaH).
5.2.3 MertaHon.

5.2.4 N3orekcaH (2-MmeTUnnNeHTaH).

5.2.5 3tunauerar.

5.2.6 Anatunosblit achup.

5.2.7 N3ookTaH.

5.2.8 Cynbdat HaTpua 6e3BOAHbIN, KPUCTANNIUMYECKUNA.
5.3 CtaHpgapTHbIe U 3TaNIOHHbIE COeANHEeHUA

5.3.1 2-MXNA.

5.3.2 2-MXNA-ds.

5.3.3 2-MXNAd-1,3-6uc-creaponnosbliii achup*.

5.3.4 2-MXN[J-ds-1,3-6uc-cTeapounossiii achup*.
5.3.5 3-MXnAa.

5.3.6 3-MXMA-ds.

5.3.7 3-MXMNA-1,2-6uc-nansM1TOMIOBbLINW 3hup*.
5.3.8 3-MXMNA-ds-1,2-6uc-nanbMUTOUNOBbLINA 3CPUp*.
5.3.9 Muumaun onear*.

5.3.10 Muumnann-ds onear™.

5.4 Pab6ouue pactBopbI**

5.4.1 2-MXNA4: 10,0 mkr/mMmn B meTaHone.

5.4.2 2-MXMJ-ds: 10,0 mkr/mn B MeTaHone.

5.4.3 3-MXMNAa: 10,0 mkr/mMmn B meTaHone.

5.4.4 3-MXMNA-ds: 10,0 mkr/mn B MeTaHone.

5.4.5 2-MXAa-1,3-6uc-creaponnosbi acpup: 29,1 mkr/mn, skeuaneHT 5,0 mkr/mn ceobogHoro 2-MXIMA
B TONyone.

5.4.6 2-MXMN[O-ds-1,3-6uc-creaponnosblii acup: 29,3 MKr/mn B Tonyone, akeusaneHt 5,0 Mkr/mn
csobogHoro 2-MXMAa.

5.4.7 3-MXNA-1,2-6uc-nansM1MTOMnOBLIN 3achup: 26,6 Mkr/mn B TOMyome, AKBMBANEHT 5,0 Mkr/mn
csobogHoro 2-MXI14.

5.4.8 3-MXMN[A-ds-1,2-6uc-nanbmuTonnosblii 3dup: 26,8 mkr/mMn B Tonyone, akBusBaneHt 5,0 mkr/mn
csobogHoro 2-MXI4.

5.4.9 MMuumaun onear: 22,8 Mkr/mMmn B TONyone, 9KBMBaNeHTHO 5,0 mkr/mn ceo6oaHOIo ruuuaona.

5.4.10 Mnuunaun-ds onear: 23,2 MKr/MN B TONyorne, 3KBUBANEHTHO 5,0 Mkr/mn cBo60AHOrO rauuuaona.

* BO3MOXHa 3aMeHa ApYrMMU KOMMEepYecKU JOCTYMHLIMUA CITOXHBIMU 3hMpamiu XUPHBLIX KUCNOT onpeaensieMblX
BELUECTB.

** Bo3MOXHO Ucronb3oBaHWe pabounx pacTBOPOB € APYTUMM KOHLIEHTPaLMSIMU.
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5.5 [lpyrue pacTBOpbI

5.5.1 PacrBop rmgpokcuaa Hatpus. Basewmusaiotr 0,25 r cBeXeU3MENbYEHHOTO MAPOKCHAA HATPUA U
NEepeHOCAT ero B NnacTukoBylo konby Bmectumoctbio 100 mn. flo6aensaior 100 mn MeTaHona 1 nroTHO 3a-
KpbIBAIOT KONOY. DHEPIMYHO NepeMeLLMBaloT (HA BUXPEBON MeLuarke), Nnoka ruapoKCUz HaTpus He pacTeo-
pUTCA NONHOCTBLIO. PacTBOp cneayeTt XpaHuTb B MOPO3UNBHOM Kamepe Npu Temneparype ot MuHyc 22 °C ao
MUHyc 25 °C (cm. pasaen 10, nyHkTr 10.1).

5.5.2 MoaxucneHHbili pacTBop Opomuaa HaTpus. Baselwumsatot 600 r 6poMuaa HaTpus B MEPHYI0 Konby
C BMHTOBOW KPbILLKOW BMECTUMOCTbIO 1 N U A0BOAAT A0 MeTkU 1 N AemoHu3mpoBaHHon Boaon. Moakucnsaior
pactsop agobasneHnem 3 mn optTodocdopHON KMCNOTHI (85 %), NNOTHO 3aKpbIBaOT KONGY U NEpeMeLLIMBaIOT
(Ha BuUXpeBON MeLuasnke), NoKa pacTBOp He CTaHeT Npo3paqHbiM. 600 MkN AaHHOIO pacTBopa AOMKHO HEW-
Tpanusosatbca 350 Mkn pacrsopa ruapokcuaa Hatpua (5.5.1). 3Hauenne pH QOMKHO HAXOAUTCA B KUCIIOM
Aunanasoxe (o1 pH 3 o pH 1). PacTBop cneayer xpaHuTb B MOPO3MILHON KaMepe Npu TeMNepaType oT MUHYC
22 °C po muHyc 25 °C (cm. pasgen 10, nyHkt 10.1).

5.5.3 HacbiweHnHbiii pactsop heHunbdopHom kucnotbl (PBK) B auatunosom acupe. BHOCAT npumepHo
200 mr ®BK B BUany ¢ BUHTOBOW KPbILLKON W A06aBnsioT 10 Mn AWSTUOBOIO 3chupa. XopoLuo nepemeLmBa-
10T, XKAYT, MOKa HepacTBOpeHHas yacTb $BK Bbinager B ocagok. [nsi nonyvyeHust Npou3BoAHbIX UCNONb3YIOT
TOMNbKO MPO3PaYHYI0 HAA0CAA0UHYIO HMUAKOCTb.

6 ObopypoBaHue

6.1 MNMunetkn Snnengopda (Hanpumep, ot 10 go 100 mkn, ot 10 go 200 mkn, ot 100 go 1000 mkn).

6.2 lNopLHeBble U rpagyupoBaHHbIE NUNETKM PasHbIX pa3MepoB.

6.3 MepHble konObl pasHbIX pa3mepos.

6.4 AHanuTtudyeckue Bechl, ¢ LieHon genexnusa 0,0001 r, TouHOCTb B3BewwmBaHus 0,001 r.

6.5 Buanbl ¢ BUHTOBBLIMM KpbILLKAMKN (BMECTUMOCTbLIO NPUMEPHO 2 M) U BUHTOBBIE KPbILLKU C NPOKNaa-
kamu n3 nonutetpadropatunexa (PTFE).

6.6 MNunetkun MNacrepa n pe3sMHOBbIE TPyLUN.

6.7 MukpoBCTaBku (BMECTUMOCTLIO MpubnuantensHo 200 MKM) AN BUaAn C BUHTOBLIMU KpbILLKAMU
(BMECTUMOCTLIO MPUBIU3UTENBHO 2 MIT).

6.8 O6opyaoBaHue Ansa NpoayBky a3oToMm.

6.9 MX/MC-cuctema ¢ TemnepaTypHO-NporpaMmMupyemMbiM MHKEKTOPOM.

6.10 NX-konoHKa 13 KBapLUeBoro crekna, HenoasuxHasa dasa 50 % gupeHunnonucunokcana/s50 % au-
MeTunnonucunokcaHa, anuHa 30 M, BHyTpeHHuii auametp 0,25 mm, TonwmHa nneHku 0,25 MKM, HeneTy4vas
xuakaa asa ans npumeHenus ¢ MC, cucrtema ¢ npeaKonoHKONA.

MpenkonoHky cneayer NEPUOANYECKU 3aMEHATh, TAK KAk OHA CIYXUT A5 3a4EPKKU HENETY4MX KOMMO-
HEHTOB U TEM CaMbIM NPOANEBAET CPOK CIy>KObl OCHOBHOI KOJNOHKMU.

7 Obpasey,

7.1 OT60p Npo6

OT60p NPoO He ABMAETCH YaCTbiO AAHHOTO MeToAa. PekomeHayemblii MeTog oToopa npod npuBeaeH B
NCO 5555 [10].

7.2 NoaroToBka NpoObl ANA aHanu3a

Hagecky xuakoro o6pasua 6epyT HanpsAMyto, 6e3 noaroToBku. TBEPAbIE UNU NONYTBEPAbLIE XUPbI pac-
nNaensaoT Npu Temneparype npumepHo 80 °C B CyLunnbHOM LLKady Unm Ha BoAsAHON BaHe. [ins >kupoB ¢ Bbl-
COKOW TeMnepaTypomn nnaeneHus Temneparypa AomkHa ysenumuusarbes ¢ warom 10 °C o Havana npouecca
nnasnexus. HaBecku TBepabIx 06pa3sLIOB C BLICOKMM COAEpKaHUEM BOAbI cneayeT oTouparb 6e3 pacnnasne-
HWA BO usbexaHune pasaenenus ¢as.
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8 Mpouenypa

MpumevyaHune —Cm. 10.2.

8.1 BHeceHMe BHYTpPEeHHEro ctaHgapTa u roMmoreHu3aums

BasewumBaioT ABe HaBecku Maccon (100 + 0,5) mr o6pasua B BManax ¢ BUHTOBOW KPbILLKOW BMECTM-
MOCTbIO 2 MIT U BbIMOSHAKT KanubpoBKy BECOB AMS NPaBMIbHON KONMMYECTBEHHOI oueHku. K npobe A go-
BaensoT no 50 MK kaxxgoro ns paboyero pacteopa craHaapTos 2- u 3-MXMO-ds (5.4.2 u 5.4.4). K npoGe A
nunetkoi BHOCAT 100 MK paGoyero pacteopa craHaapra acupa rmuuuaona-dg (5.4.10). K ananusy B ao6as-
nsot 100 mkn paGodero pacteopa cranaapTa 2-MXMA-ds-6uc-scoupa (5.4.6) 1 100 mkn pabodero pactsopa
crangapra 3-MXMO-ds-6uc-acomp (5.4.8). K kaxgomy o6pasuy aobasnsator 600 mMkn AuaTUNOBOrO achupa u
TLWATeNbHO NepeMEeLLIMBaloT (Ha BUXPEBOI MeLLanKe) cMecb A0 NOMHOro pacTBopeHus. B cnyyae paGoTbl ¢
maTtepuanomMm obpasua, MMEIOLLEro BbICOKYIO TEMNEpaTypy NnaBneHus, MOXET noTpeboBaTLCA HarpeB peak-
LIMOHHOIO cocyaa.

8.2 PacuwenneHue crnoxHoro adpupa u npeodpaszoBaHue rmmuuaona

Momewator 06a aHanm3a MMHUMYM Ha 15 MUH B MOPO3UIIbHYIO KaMepy C TEMNepaTypoii oT MUHYC 22 °C
40 MuHyc 25 °C (Ha AaHHOM STane BbinageHue ocagaka He sBnsiercs npobnemoit). K kaxxaon aHanuanpyemon
npobe pobasnsitor 350 Mkn pactBopa rugpokcuaa Hatpusi B meTaHone (5.5.1). [ins 3aBeplueHus pacluie-
NNEeHUs CNoXHbIX 3MUPOB 3aKPLIBAKOT BUATLI, MEPEMELLMBAIOT COAEMKMMOE (HAa BUXPEBOW Mewanke) u Bbl-
AepXunBaloT cMecb He MeHee 16 4 npu TemnepaTtype oT MUHYC 22 °C 40 MUHYC 25 °C. Peakuuu npekpaLuator
no6aeneHmem 600 MKN NOAKMCNEHHOTO pacTBopa 6pomuga Hatpus (5.5.2), BbiAepKaHHOTO NpU Temneparype
OT MUHYC 22 °C g0 MUHYC 25 °C. BbICTPO NeEpemeLLnBaloT cogepxmmoe (Ha BUXPEBON MeLanke) u nomeLLaiioT
npobbl B NOTOK a30Ta ANS ynapuBaHusa opraHu4eckon dasbl 40 o6beMa 100 mkn. Jo6aenaior k obeum aHa-
nuanpyembiMm npobam 600 MKn M3orekcaHa, 3akpbiBalOT Buarsbl U TLLATENBHO NepeMeLunBaloT (Ha BUXPEBON
mewuanke). OCTaBnsitOT CMECU NPKU KOMHATHOW TeMnepaTtype Ha 5—10 MUH ANA 3aBepLUeHUS peakuumn npeot-
pasoBaHua rnuymaona B MBI (cm. 10.3).

MpnmeyvyaHne — KMcnonb3oBaHue ApPYrux TeMnepaTypHLIX PEXMMOB ANSA Npoueaypbl pacllenneHnus agupos
TpebyeT BLINONHEHWS AOMNONHUTENBHON BanuaaLmn. BaxHo yunTbiBaTh, Y4TO NpU paboTe ¢ TeMnepaTypaMu CBLILLIE MUHYC
22 °C npoucxoanT yBenu4eHne ckopocTu npeobpasosanus 3-MXIMA B muuugon. B pesynsrate MOXeT yBeNnUUUTLCA He-
TOYHOCTL OMpegenexHus muyugona.

8.3 BblaeneHue onpegensieMblX coeaUHEHUN

Yaansaiot opraHuyeckyo dasy npu nomowm nunetku Nacrepa. NpombiBalOT BOAHYIO (da3y KaKaon aHa-
nmaupyemoii npoObl 600 MKN u3orekcaHa.

8.4 MonyyeHue NPoOoU3BOAHbLIX

Kaxkgyto aHanusmpyemyto npoly skCcTparupytor Tpuxkabl npy nomoLuy 600 MK CMecu AU3TUIoOBOro adu-
pa/atunauetara (06beMHOe cooTHOLLEeHMe 3:2), Kaxabli pa3 Ucnonb3ysi HoBylo nunetky Macrepa. Heobxoau-
MO crneauTb, YTobObl NUMNETKA He Kacanacb BOAHON (ha3bl. OpraHMYECKUin IKCTPAKT KaXKAOW aHanu3upyeMmon
npoObbl A n B nepenueatoT B HOBYIO BUany C BUHTOBOW KPbILLKON, coepalilyto HebonbLioe KonuyecTBo 6e3-
BOAHOIO cynbdara HaTpus. Ecnu nopowok cynbarta HaTpusa Habyx M cTan BSI3KMM, NEPEHOCAT pacTBop B
HOBYIO BMUary C BUHTOBOWM KPbILLKOW M CBEXWUM NOPOLUKOM cynbdara Hatpus. [lo6aensior 20 Mkn peareHTa
AN Nony4YeHus nNpou3BOAHbLIX coeauHeHuin (5.5.3) B 06a opraHMYeCcKUX IKCTpakTa AnsA NOfyyYeHUst Npous-
BOJHbLIX COEAMHEHUI B npobax. Ecnu B pe3ynbrate peakuum nony4yeHusi NPOU3BOAHbLIX BELLECTB OTKIMK CUT-
Hana aHanu3uMpyeMmoro BellecTBa Man, TO He0OX0AMMO YBENMUMBATL KOMMYECTBO peareHTa Ans nonyyeHus
MPOU3BOAHbLIX A0 TEX MOP, MOKA HE YBENUUYUTCH COOTHOLUEHUE CUrHAnN—LLYyM Ha COOTBETCTBYIOLLEW XPOMaro-
rpamme. MakcuManbHOEe KONMYECTBO peareHTa Kotopoe MOXET ObiTb UCMOMNb30BAHO AN NONyYEHUs1 MPOU3-
BOAHbIX COEANHEHUIA, OTPAHUYMBAETCS] CNOCOBHOCTLIO KOHKPETHOW CUCTEMbI FA30BOr0 Xpomarorpada/macc-
CMeKTpoMeTpa He gonyckartb u3bbiTka PBK. [Insa 3aBepLueHuUst peakumm nonyyYeHus NPou3BOAHbIX COEAUHEHUI
U yaaneHus n3dbITOYHOIO KONMMYECTBa PEAaKTMBOB HEOOXOAMMO A0CYyXa BbinapuTh 06e aHanu3upyeMblie npo-
Obl B NOTOKE asoTa. Cnegyer NOBTOPHO PacTBOPUTL (PpakLmio, paCTBOPUMYIO B OPraHMYECKOM pacTBopUTene,
no6aeue o1 300 g0 500 MKN M300KTaHA, M BHEPrMYHO NEpPEMELLAaTb CMECh (HA BUXPEBON MELLIANKE) B TEYEHUE
HECKOSbKMX CekyHA. [na noarotoBku K aHanudy Ha MX/MC nepeHoCcAT nopuuio Kaxaoro pacrsopa B MUKPO-
BCTaBKy 06bemMom 200 mkn.
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8.5 YcnoBusa npoBeneHusa aHanusa MeTOAOM ra3oBoi XxpomMartorpadguu/macc-cnekTpomeTpumn

8.5.1 MasoBas xpomarorpadusa: o6bem BBeAEHHOW NPoBbI; OT 1 40 2 MKN.

8.5.2 las-HocuTenb: renuin 4,6 (99,996 %) unu renuii 5,0 (99,999 %), NOCTOAHHLIN pacxod oT 1 #o
1,5 Ma/MuH.

8.5.3 MporpammuposaHue Temneparypel ucnaputens (PTV): 85 °C, HarpeB co ckopocTbio 300 °C/MuH
10 165 °C, usorepma 10 mun, HarpeB a0 320 °C co ckopocTbio 300 °C/MuH, nsotepma 8 MUH.

8.5.4 NnxekTop: 6e3 aeneHusa notoka npobel, NPoAYBOYHbIN NOTOK 50 Mn/MuUH, oT 0,5 0 1 MUH NpoayB-
Ka pe3uHOBOW NPOKNAAKU MHXEKTOpa 3 MI/MUH.

8.5.5 lNporpamma Temnepatypbl TepMocTaTta KonoHkn MX: 85 °C, usorepma 0,5 muH, Harpes 6 °C/MuH
[0 150 °C, 3atem HarpeB 12 °C/mun ao 180 °C, 3atem Harpes 25 °C/mMuH ao 280 °C, usotrepma 8 MuH.

8.5.6 Macc-cnekTpoMeTpusi: MOHM3aumus 3NeKTPOHHbIM yaapom (El), ckaHupoBaHMEe MO CENeKTUBHO
BbIOpaHHbLIM MoHaMm (SIM).

8.5.7 O6Hapy>eHHble parMeHTapHble UOHbI HEHUNOOPHBIX NPOU3BOAHLIX ONpeAenseMbIX CoeanHe-
HUIA onpejeneHHbIM OTHOLLEHMEM MacChl MOHA K ero 3apsay (m/z), npeacTasneHbl B Tabnuue 1.

Tabnuya 1 — CBofHble AaHHble OGHapYXeHHbIX parMeHTapHbIX UOHOB heHUNBOPHLIX NPOU3BOAHLIX ornpeaense-
MbIX CO€fJUHEHUIA onpeAeneHHbIM OTHOLLEHMEM Macchl UOHa K ero 3apagy (m/z)

m/z m/z m/z m/z
3-MXMNA-dg 149 150 201 203
3-MXna 146 147 196 198
2-MXNAO-dg 201 203
2-mXna 196 198
3-MBMMA-ds (npogykT npeobpasosarus rmuyuaona-dg) 245 247
3-MBIMA (npoayKT npeobpasosaHus rmuuugona) 240 242

OnA KONMUYECTBEHHOW OLEHKM WCKOMbIE WMOHblI MapKUMPOBAHHBIX U HEMAPKUPOBAHHBLIX aHanusupye-
MbIX COEANHEHNA AOSDKHBI HAXOAUTCA B COOTHOLLEHWH, Hanpumep, m/z =150 k 147 (3-MXNO-dg k 3-MXMM),
m/z = 201 k 196 (2-MXM[A-d5 k 2-MXML), m/z = 245 k 240 (3-MBINA-ds k 3-MBIMAa).

8.5.8 [1nAa konn4ecTBEHHOro onpeaeneHns pekoMeH40BaHOo UCMOMbL30BaTb NPOrpaMmMHoe obecneyeHue
C aBTOMaTUYECKMM aHanu3oM AaHHbIX.

9 MNpepncraBneHue pe3ynbLTaTtoB
MpumevyaHne —Cm.10.4.

9.1 OnpeaeneHue CBA3aHHOrO rNuuuaona

9.1.1 B cnyuae ecnu cogepxaHue 3-MXIO MeHblue B CPABHEHUU C rMULMAONOM, TO CBA3AHHbIW FNK-
ungon B aHanmae A paccuutbiBaeTcsl no 9.1.2 6e3 koppekuun. MNpu Hanuyuum Gonbluero konudectsa 3-MXIM4
npeobpasosanue 3-MXI[, B rmMumuaon MoxeT ObiTb HEMNOMHLIM W MPUBOAUTL K 3aBbILLEHUIO COAEPXaHUS TNK-
uuaona. Ans yctpaHeHusi AaHHOW OLMOKM HeoOX0AMMO onpeaenuTb KoaduumeHT npeobpa3oBaHus AByX-
3amMelLLieHHOro cnoxHoro acupa 3-MXMa-ds B 3-MBIMA-ds B aHanuse B n npuMeHuTb 3TOT KOIMPULIMEHT npK
KONMMYECTBEHHOI oLeHke npeobpasosanus 3-MXM[I 8 3-MBIMN[ B aHanuse A. JJaHHas npoueaypa onucaHa
B 9.1.3—9.1.5.

9.1.2 [nsA KONMYeCTBEHHOIO ONPEAENEeHNs CBA3AHHOIO rMuuMaona HeobxoauMo NoLaab nuka eHun-
6opHoii npoussogHow 3-MBIN B aHanuse A yMHOXMTb Ha KONUYeCTBO A06aBNEHHOMO B KAYECTBE BHYTPEH-
Hero ctaHgapta rnuumgona-ds (BBOAUTCS B (DOPME CIIOXKHOTO adpupa rmmuuaona-ds) OTHOCUTENLHO €ro KOH-
LieHTpaummu B 06pasue n AenaTt Ha niowaab nuka MeHuncopHon npoussogHoi 3-MBIMI-ds, kak npuseaeHo
B hopmyne (1):

SA3.MBPD(®) * Wylycidol-dg (A) )

Wylycidol ted(A) =
glycidol uncorrected(A) SA3-MBPD-d5(A)
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TA€ Wyiycidol uncorrected (A) — HECKOPPEKTUPOBAHHAs MaccoBasi IONA MMUUMAONA B aHanuse A, mr/r;
Wylycidol-ds (A) — MacCoBas aons Anob6aeneHHoro rnuuuaona-ds B aHanuse A, Mr/kr,
SA3 mBPD(A) — NNOLLAAL MK cheHnnGopHoit npou3soaHoit 3-MBMA B aHanuse A;
SA3.MBPD-dg(a) — MN1OLLAAL NUKA ¢hennnbopHoii nponssoaHoi 3-MBIMA-ds B aHanuse A.

Ecnu o6pasen coaepxut s3HauuTenbHoe konuyectso 3-MXIMJ, HecKOppeKTUPOBaHHOE KONMYECTBO FNu-
uuaona MoXeT ObiTb CKOPPEKTUPOBAHO KOI(PMPULIMEHTOM, KaK 3TO MPUBEAEHO HUXKE.

9.1.3 [Ina onpeaeneHus HexxenartenbHoro npeobpasosanus 3-MXMM yepes rmuuyuaon 8 3-MBIMA npu
noarotoske o6pasLia paccUMTLIBAETCA COOTBETCTBYIOLLMIA koadduumeHT npeoGpasosanus 3-MXMA-d; —
3-MBMNA-dg B aHanuse B nyTem aenexns nnowaan nuka denunGopron npoussogHon 3-MXMA-dg Ha nno-
waae nuka cheHunbopHoii npoussoaHon 3-MBIMA-ds; B aHanuse B, kak nokasaHo B hopmyne (2):

SA3.MBPD-d5 (B) @

ts = ,
3-MCPD SA3.McPD-d5®)

rae 3 ymcpp — K03dduumeHT npeobpasosanna 3-MXIMA-dg — 3-MBIMA-ds;
SA3_MBPD_d5(B) — nnowaab nuka chennnbopHoi npoussoaHoii 3-MBMA-ds; B ananuse B;
SA3_MCPD_d5(B) — nnowaae nuka dpernndopHoi nponssoaHoi 3-MXMNA-ds B aHanuse B.

9.1.4 Nocne noarotoBkn obpasya u MNX/MC aHanu3a B COOTBETCTBMM C pasgenamu 6, 8 oTHOLWEHHE
onpeaensaembix 3-MBMNA n 3-MBMNA-dg koppenupyeTca ¢ M30TONHLIM ¢hakTopom (cm. 10.5), kak npuseaeHo B
dopmyne (3):

SA
| = _SR3mBPD
SA3 MBPD-d5 @)
rae | — n3oTonHbIn dhakTop;
SA; vgpp — MOW@AL nuka cheHnnbopHon npomssoaHoi 3-MBMNA;
SAS—MBPD-d5 — nnowaae nuka cheHnnGopHoi npoussoaHoi 3-MBNA-ds.

9.1.5 CKOppeKkTUpOBaAHHOE KOMMUYECTBO FMMUMAONA MOXET ObiTb OnpeaeneHo, kak npuseaeHo B cop-

myne (4):

_ [SAsmePD(A) — (t3mcPD - SAzMcPDA) - Wglycidol-ds (A) @)
ngycidolcorrected(A) = SA '
3-MBPD-d5 (A)

[€ Wyiycidol corrected (A) — CKOPPEKTUPOBAHHAs MaccoBas AOMs IMMUMAONA B aHanmse A, Mr/kr,
t3 mcpp — KoadhdbuumenT npeobpasosanusa 3-MXM4 — 3-MBMNA (9.1.3);
| — n3oTtonHbii daktop (9.1.4);
Walycidol-dg(a) — MacCOBast Aons rauunaona-dg B aHanuse A, MI/KT,
As.vBpD(A) — NNOLWaAL Nuka eHunGopHoit nponssoaHoit 3-MBML B ananuse A;
SA3.McPD(a) — NOWaAL Mika heHMnGopHoit nponssoaHoi 3-MXTA B aHanmse A;

A3_MBPD_d5(A) — nnowaae nuka eHnnbopHoli npoussogHon 3-MBIMM-ds B aHanuse A.

9.2 OnpepeneHue cBasaHHoro 2-MXIMA,

Ons onpesenenuss konudyecTBa cBAsaHHoro 2-MXMQJ nnowaab nuka ¢eHunbopHON NPOW3BOAHOM
2-MXMA, nony4eHHol B aHanuse B, Heo6XoaANMO YMHOXUTb Ha KONMYeCcTBO A0OaBNEHHOr0 B KA4E€CTBE BHY-
TpeHHero ctanaapra 2-MXTM-ds (sBoautcsa B opme crioxHoro acmpa 2-MXMA-ds), OTHOCUTENBHO €ro KOH-
LeHTpauuu B obpasLie U pa3aenuTb Ha Nnowaab nuka ernnbopHoit nponssoaHon 2-MXra-ds, kak npuse-
AeHo B dopmyne (5):

SA2McPDE®) * W2-MCPD-d5 B) ®)
SA2 MCPD-d5 B) ’

Wo.MCPD(B) =

TA€ Wy \cpp(s) — Maccosas aonsa 2-MXr1/ s aHanuse B, mrikr;
Wo_MCPD-de(B) — MaccoBas gons 2-MXri-ds B aHanuse B, mr/kr;
5(B) 55 " _
Az.McPD() — MN1oLaaL nuka cbeHmn6opH01f MPON3BOAHO 2-MXn[J s aHanuse B;
SA2_MCPD_d5(B) — nnowaae nuka enunbopHoi npoussoaHon 2-MXra-ds B aHanuse B.
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9.3 OnpegeneHue caasaHHoro 3-MXMNAQ

[ns konu4yecTBeHHOro onpeaeneHusa ceasanHoro 3-MXMA nnowaab nuka peHnnbopHo NPOM3BOAHON
3-MXnM[4, nonyyeHHoli B aHanu3e B, HE06X0AMMO YMHOXUTb Ha KONMYecTBO A00ABNEHHOIO B KayecTBe BHY-
TpeHHero craHaapra 3-MXIMO-dg (BBoauTCS B dhopme crioxkHoro adpmpa 3-MXr4-ds), OTHOCUTENBHO €ro KOH-
LieHTpaumm B 06pasLie 1 pasaenuThb Ha nnowaaks nuka eHunbopHoii npounssogHoi 3-MXMA-ds, kak nokaszaHo

B chopmyne (6):

SA;3, W, -
WS-MCPD(B) _ 3 Mg::)(B) 3-MCPD-d5 (B) , (6)
3-MCPD-d5 (B)
rA€ W3 \icpp() — Maccosas aons 3-MXT1[ B ananu3se B, mr/kr;
W3.McPD-dg(B) — MaccoBast A0Mst 3-MXMNQA-dg B ananuse B, mr/kr;
AS—MCPD(B) — nnowaab nuka eHnnbopHon nponssoaHon 3-MXMJA s aHanuse B;
SA3_MCPD_d5(B) — nnowaak nuka heHunGopHon npoussoaHon 3-MXMa-ds e aHanuse B.

9.4 OnpepgerneHue CTeNeHU paciiensieHua AByX3aMeLeHHOro CroXHoro ajgupa

Mpumevyanune —Cm. 10.6.

[nsi konNM4eCTBEHHOTO onpeaeneHna pacLEeneHns CNOXHOro achupa, ceasaHHbii 3-MXIMM B ananuse A
KONUYECTBEHHO onpeaensioT yepes csoboaHbin 3-MXT4-ds. Takum obpasom, nnowaas nuka dpeHnnbopHom
npoussoaHoi 3-MXI Heo6X0AMMO YMHOXMTL Ha Konu4ecTBo aoGasneHHoro 3-MXMAO-dg v pasaenuTs Ha
nnowaab nuka ceHnndopHon npounssoaHoi 3-MXra-ds, kak npuseaeHo B copmyne (7):

SA3-McPD(A) - W3-MCPD-d5 (A) @)

W- =
3-MCPD(A) S A3-MCPD-d5 @

TAe W3 mcpp(a) — Maccosas aons 3-MXIA B ananuse A, Mr/kr;
W3.MCPD-dg(a) — MACCOBas Aons 3-MXNA-ds 8 aHanuse A, Mr/kr SAz-MXMLO(A);
Az McpD(a) — Miowaak nuka (ennnbopHoii nponssoaHoi 3-MXMJ 8 aHanuse A;
A3—MCPD-d5(A) — nnowaae nuka dheHunGopHon npoussoaHon 3-MXr[-ds; B aHanuse A.
CreneHb paculenneHns AByx3ameLleHHoro cnoxioro acupa 3-MXIA-ds paccuuTteiBaeTcs, kak npuse-
AeHo B dopmyne (8) (cm. 10.7):

100 - w3 mcPp@)

€C3.MCPD-diester = W3.McPD(A)

®)
rAe Wz ycpp(a) — MaccoBas aona 3-MXM[ B ananuse A, Mr/kr;

W3.vcpp(e) — Maccosas aons 3-MXMQ s aHanuse B, mr/kr;
€C3 \cPD-diester — CTEMEHb pacLLenneHus 4ByX3amMeLLleHHOro crioxHoro agupa 3-MXrg, %.

9.5 KoHTponb kauecTBa

9.5.1 Banugauuio cnegyet NpOBOAUTbL B COOTBETCTBUMU C MEXAYHApPOAHbIMU PEKOMeHAauumn no sanu-
Jauuu.

9.5.2 ina KoHTpons cneumdU4HOCTU U AOCTOBEPHOCTM METoAAa, HEOOX0AUMO €XeaHEeBHO NPOBOAUTb
aHanu3 cTaHgapTHbIX 00pa3sLoB U CTPOUTL rPacPuK KOHTPONA TOYHOCTU ONpeaeneHns AnA BCex onpeaense-
MbIX BELLECTB.

9.5.3 [Ina KOHTpONA TOYHOCTW OnNpeaeneHuss PEKOMEHAYETCA €XEAHEBHO aHanM3upoBaTb XOMOCTYIO
npoOy macna (npeccoBoe HepauHMPOBAHHOE PaCTUTENLHOE UMK XXMBOTHOE Macno unu xwmp). MNpeccosoe
HepadMHNPOBAHHOE PaCTUTENbHOE MACIIO HE AOMKHO COAEPXKaTb CBSI3aHHbIN ramuymuaon unu 2- n 3-MXrg s
onpeaensaembix konudecteax (< 10 Mr/kr).

10 MpumeyaHus

BHUMAHWE — Hekotopkle pacxoAHble maTtepuarnbl, Takue Kak MeMOpaHHble PUNLTPbI UMK CTe-
KNfAAHHasA Nocyaa, MOryT CTaTb NPUYUHOWN 3arpA3HeHusA. Ecnn eCcTb NPU3HAKM KaKUX-NMGO 3arpsi3HeHUIA
pacxoaHbIMU MaTepuariaMm, CTeKNAHHAA NocyAa AoJKHA ObITb NporpeTta npu temneparype ot 400 °C
no 500 °C. Cnegyet 3aMeHUTL HETEPMOCTOMKME MaTepuaribl UM NPOMbITb UX 4OCTATOYHbLIM KOSUYe-
CTBOM OpPraHM4eCcKoro pacTBopuTens (aLueToH U rekcaH).

8
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10.1 Mpu anpoBauuu meToga MoXeT ObiTb Lienecoobpa3HO UCNONb30BaTb PACTBOP FMAPOKCUAA HATPUSA
B METaHONe KOHLEHTpauuen Boilwe B Aa unu Tpu pasa (0,5 /100 mn unu 0,75 r/100 mn). [loBeaeHue KucnoT-
HOCTM pacTBopa Gpomuaa HaTpusa (5.5.2) NpoBOASAT aHaNOMM4YHO.

10.2 Kaxkabit obpasey gendart Ha aBe HaBeckn (A u B). BHOCAT B HaBeCKYy A MapKMpOBaHHbLIA U30TOMNOM
rMMUMAUNOBBINA 3Up U MapKupoBaHHblE U30TOMOM CBOGOAHbIE 2- 1 3-MXT1[, B kKa4yecTBe craHgapra. BHocsAT
B HaBecKy B mMapkupoBaHHble n3otonom ceoboaHble 2- n 3-MXI[ B kauecTee ctaHaapra. Jo6aBnsalT AnaTu-
noBbIii 3chup B 06a aHanu3a, 3ateM Ha xonoge pa3baBneHHbIN PacTBOP rMAPOKCUAA HATPUA B METAHONE ANA
BblaeneHus ceoboaHoro MXMO v rmuuugona. B gaHHBIX KOHTPONMUPYEMbIX YCMOBUSX CBOAUTCA K MUHUMYMY
HexenaTensHoe npeobpasoBaHue ceoboaHoro 3-MXIMA B ruumaon, KOTOpoe ABnsieTcs 06LLEN3BECTHON Mo-
6ouHOl peakuuein npu wenodHow obpaboTtke 3-MXIMI npu kOMHaTHON TemnepaTtype. Peakums pacLlenneHus
OCTaHaBnuBaeTcs Ha xonoae aobasneHnemM U3bbITOYHOrO KONMMYECTBA XON0AHOro pacTeopa 6pomuaa HaTpus
B pa3baBneHHoi occopHOn kucnote. B kucnoii cpeage HeCcTabunbHbIA CBOOOAHBIN MMMLUKMAON BbICTPO B3au-
MOJENCTBYET C HeopraHu4eckum 6poMmaom u popmupyet ctabunsheii MBMNA (3-MBMA > 2-MBIMA). Onpeae-
nsiemble Bewlectsa MXMA v MBI asnsaioTca BOAOPACTBOPUMbIMU, MOSTOMY HexenaTenbHble NMNogunbHbIe
dhpakumm B HaBecke obpasua MoryT ObITb yaaneHbl ABOMHOM SKCTpaKuuen BOAHON dasbl usorekcaHom. Onpe-
JensieMble BELLECTBA BMECTE CO CTaHZapTamu NEePEBOAST B OPraHUYeCKuii pacTBOPUTESNb TPOWHOW 3KCTpaK-
uuen BogHow asbl AUITUNOBLIM 3PUPOM, STUNALETATOM MM CMECHIO ABYX pacteoputenein. CenekTusHoe
nony4YeHne npon3Bo4HbLIX AMOSIOB OCYLLECTBNAIOT B 3KCTpareHTe peakumei ¢ PbK npu komMHaTHON Temnepary-
pe. OTCyTCTBME BOAHON ha3kl U NPeaoTBPaLLEHWEe HarpeBa obOpasLia BO BPEMS peakuuu nony4eHus npounsso-
[HbIX BELLECTB MUHUMU3UPYET PUCK HEXenaTenbHbIX NOBOYHbIX peakumin. Onsa yaaneHnsa n3bbITO4HOrO KOnu-
yectBa PBK HE0OX0AMMO CKOHLEHTPUPOBATL aHANM3NpyeMmble BELLECTBA U NePEBECTU UX B 60nee MHePTHLIN
opraHu4eckuit pacTeoputenb. PeakuuMoHHYI0 CMeCb MOMELLaloT Hag HeGonbLIMM KONU4ecTBoM 6e3BOAHOIO
cynbdara HaTpUA U UCNapsiioT 4OCyxa B NOTOKE a30Ta nepes NOBTOPHbIM PACTBOPEHMEM B U30OKTaHE AnA
namepenusa NX/MC. Pasnuuusa B pesynesratax 4nsa 2- u 3-MXr mexay aHanuszamu A u B cnyxart ana konuye-
CTBEHHOr0 KOHTPOMSA MOSHOTEI PacLUenneHus CroXxHoro adpupa. [ina onpeaeneHua HexenaTensHoW peakumn
npeobpasosanus 3-MXIM[ B rnuuuaon 8o Bpemsi 06paboTkm LENOUYbIO, U3MEPSAIOT CTENEeHb Npeotpa3oBaHus,
MapKUpoBaHHOro usotronomM 3-MXMMO 8 mapkuposaHHbIi nsotonom 3-MBMA B aHanuse B u agantupyior K npu-
CYTCTBYIOLLMM «ECTECTBEHHbIM 0Opasomy onpegenseMblmM BewecTsam B aHanu3e A. 2-MXM[M Gonee croek,
yem 3-MXMQO, K Katanu3MpyeMomy LLUEeNoYblo npeobpasoBaHuio B MULMAON M HE y4acTBYET B peakuuu Kak
NPEeALUECTBEHHMK MMMUMAONA NPU YCNOBUAX MeToa.

10.3 BaxHO He gonyckaTb HarpeBa 06pasuLoB HM HA OAHOM M3 3TANOB LUENO4YHON 0bpaboTku. Takke
pPEeKOMEHAYETCS NepUOANYECKU MPOBEPSTb KUCMOTHOCTL BOAHOM ¢ha3bl cMecu nocrie gobaBneHusi pacTeopa
6pomuga Hatpus (5.5.2).

10.4 B aHanuse A onpeaensieTcs CBA3aHHLIA MULUMAON, B TO BpeMsi kak B aHanuse B onpegensierca
cBasaHHbln MXMA. MapannensHo npeo6pasoBaHne MapKUPOBAHHOTO U30TOMOM COXHOro acupa 3-MXM[ s
3-MBra-d5 onpeaensetcs B aHanuse B. MNpeanonaraerca, UTo HexenarensHoe npeobpasoBaHne CBA3aHHOIO
3-MXnA s rnuumgon (onpeagensiemblt kak 3-MBIMM) B xoae npoueaypbl NOAroTOBKM NPo0bI B aHanuse A npo-
MCXOANT NO CXOAHON KMHETUKE U MOXKET ObITb KONIMYECTBEHHO ONpEeAENeHo, ECNU CAMO OTHOLLIEHUE U3BECTHO.
B utore kombuHauus o6onx aHanm3os A u B cnyxut ans onpeaeneHusi NONHOTLI PacLUENEeHNsi CIIOXHOIo
admpa. Bee konnyecTBeHHbIE OnpeaeneHnsa OTHOCATCA K HaBeckaM 06pa3uoB ¢ 406aBNEHHLIMU MEYEHHbIMU
n3oTonaMmu BHYTPEHHUMMU cTaHgapTamu (8.1) ANA BHYTPEHHEN OAHOTOYEYHOW KanubpoBku. BHellHME kanu-
OpOoBKM NMpeAHa3sHa4YeHbl He ANA KONMYECTBEHHOTO ONpeAeneHusl onpeaensieMoro BeLecTsa, a aAnsa onpeae-
NEeHNsa NMHENHOCTU MeToaa.

10.5 HesHauuTernbHble OTIUYUS (PUIMYECKUX U XMMUYECKUX CBOWCTB MAapKUPOBAHHOIO M3otona dg u
HemapkupoBaHHoro 3-MXM[ ykasbiBalot Ha 6onee GbiCTpoe npeobpa3oBaHME HEMAPKUMPOBAHHOIO onpese-
NSIEMOTO BELLECTBA MO CPABHEHUIO C MAPKUPOBaHHbIM 3-MXT[-ds. [JaHHbIi «M30TOMHbLIA 3heKT» Obin IKC-
nepuMeHTanLHO ONpeaerieH nNpu peakuun wenovyHon obpabortku (8.2). B gaHHbix ycnosuax 3-MXI[ npe-
BpaLyaetcs B 3-MBIM[ yepes rnuumaon npumepHo B 1,2 pasa Geictpee, yem 3-MXTN[-ds B 3-MBIN[-d5 yepes
rnmuugon-ds. CnenosatensHO, U30TOMHLIA (hakTop | = 1,2 cneayeT yunTbIBaTL NPU KONMYECTBEHHOM ONpese-
NeHWn rmuuuaona, KoTopsbli Obin cnyyanHo o6pa3oBaH U3 HemapkupoBaHHoro 3-MXIM/ nyTeM LenoyHoi 06-
paboTku B aHanuse A. ECnu ycrnoBus LLENOYHOro paclLenneHuns CroXHOro agmpa 6binm UameHeHbl, M30Ton-
HbIN haKTOP AOSMKEeH ObiTb ONpeaeneH 3aHoBO NyTeM 400aBNeHUs1 aHanNM3MpyeMbiX BELLECTB B YUCTOE Macro
(B AaHHOM crnyyae HeobOXx0AMM TOMbKO OAMH aHanM3) C TEM e KONIUYEeCTBOM MapKUPOBAHHOTO U HeMapKu-
posaHHoro usoronom 3-MXnA-1,2-6uc-nanbMMToMNOBOro achupa (B AOCTATOMHON KOHLIEHTPALUU, HE MEHEE
100 mr/kr kaxxgoro). Noka He M3BeCTHO, MOTYT Nk 3arpsa3HeHust ctTaHgapTHbIX BewecTs (3-MXM-6uc-achup n
3-MXNA-d5-6rc-acpup) nosnusATL Ha Habnoaaembli acbdext. B bonbLUMHCTBE CnyyaeB CKOpPeKTUPOBaHHOE

9
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3HayYyeHune cBsA3aHHoro rmuuyungona (9.1.5) He oTnUYyaeTcs CyLECTBEHHO OT HECKOPPEKTUPOBAHHOIO 3Ha4YEeHUA
(9.1.2), n0STOMY BNMAHMEM U3OTOMNHOTO (hakTopa MOXKHO NpeHebpeYsb.

10.6 OQHMM U3 OCHOBHbIX MOAX0A0B HACTOALLEN METOAUKMN ABMAETCA MATKOE U MEANIEHHOE pacLuenne-
HWe CMOXHbIX 3ChMPOB, KaTanmMampyemoe LLEenoYbio, KOTOPOe MUHUMU3MPYET HexenaTenbHoe npeobpasosa-
Hue 3-MXMQA B rmuyuaon. B Takux ycnoBusax pacLiennieHune CroxHOoro adupa B HEKOTOPbIX CIy4asx He MOXET
6bITb NOMHbLIM. [OCKOMNbKY KONMYECTBEHHAS OLIEHKa OnNpeaerisieMoro BeLLEeCTBa OCHOBaHA Ha UCMONb30BaHWUK
3TepudULMPOBAHHBIX MAPKUPOBAHHBIX M30TOMAMN BHYTPEHHUX CTAHAAPTOB, YaCTUYHOE PaCLLENneHne Crnox-
HOro 3ch1pa He OKa3bIBaeT CYLLUECTBEHHOIO BIIMSHWUS Ha pe3ynkTaThl 40 TEX MOP, NoKa pacLuensneHue BbiGpaH-
HbIX BHYTPEHHMUX CTAHAAPTOB SABMNAETCH PEnpe3eHTaTUBHbIM ANA OAHOrO M3 onpegenseMbix BewecTs. Ans
HEKOTOPbIX OCHOBHbIX BELLECTB 9TO NPABUIIO MOXET HE BLINOMHATLCSA, NOCKOMNbKY pacLUennAeMOCTb O4HO- U
AByx3ameLleHHbIX acmpoB 3-MXTM[1, BeposTHO, oTnuyaetca. [syx3ameLleHHsle acpupsl 3-MXIM4 npeanorno-
XUTENbHO BoMnee yCTONMUMBLI K KaTanM3anpyemMomy pacLienseHunio B LLernoYyHoi cpeae, YeM ofHO3aMeLLeHHbIe
achmpsl 3-MXMM, ogHo- 1 aByx3amelleHHble achupbl 2-MXMI, a Tawke adupbl muuyugona Takum obpasom,
onpeaeneHne NonHoTbl pacluenneHns apyx3amelleHHoro acmpa 3-MXIML moxeT ObiTb MOMNE3HbIM UHCTPY-
MEHTOM ANsl NPEOoAONEHUs AAHHOTO UCTOYHMKA NOTEeHUMarnbHoW owmbku. KonumyectBo BbICBOGOXAEHHOIO
3-MXMNA B aHanu3ax A n B cny>xut B ka4yecTBe 3TanoHa Ana onpeaeneHnsa CTeneHun pacluenneHus aByx3a-
meLLeHHoro achupa 3-MXM[. Jobasnenne ceoGoaHoro 3-MXMA-dg B ananua A He0GXxoAMMO 10 3aBepLUEHUS
rnaponusa; Toraa kak maobaska 3-MXMA-ds-6Guc-acmpa B aHanuse B ABNAETCA MOAENbHLIM BELLIECTBOM M
GyneT pacllennsaTbcs MeHbLUe Beero. Ecnm pacuennenne 3-MXIM0-ds-Guc-achmpa B aHanuse B npoucxoaut
MONHOCTbIO, TO Npeanonaraercs, Yto oba aHanusa nokasblBalOT oauHakoBoe 3HaveHue 3-MXI[ B npegenax
OTKMOHEHUIM N HEOMNPEAENEeHHOCTU MeToaa u3mepeHust. Ecnu pacwennenume 3-MXM[-ds-6uc-achmpa nporeka-
€T HENOJSHOCTLI0, ypoBeHb 3-MXI[ yBenuumBaeTca nponopLmMoHarnbHO.

10.7 Ecnu ec < 90 %, pekoMeHAYyeTCSA NOBTOPUTL aHanu3 ¢ 6onee BbICOKOW KOHLEHTpaUUen pacteopa
TMAPOKCUA A HATPUA UM MPOANUTL BPEMSA PEAKLMM LLEMOYHOTO rmaponu3aa. NoaTtoMy UCNonbL30BaHUe pacTeo-
pOB C ABOMHOW UMK TPOMHOM KOHUEHTpauuen ruapokcuaa Hatpusa (0,5 % unu 0,75 %) B MeTaHone B code-
TaHWUK C aHaNorM4HOI BLICOKOVW KOHLUEHTpaUmMen kucnoro pacteopa 6pomuaa Hatpus (5,4 mn/n unm 8,1 mn/n
OpTOChOCHOPHOM KUCOThI) TAKKE ABNAETCA NPUMEHUMbBIM.
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MpunoxeHve A
(cnpasouHoEe)

Mprumepbl COOTBETCTBYOLWMX XPOMATOrpaMM U OLEHKN AaHHbIX C UCNOJIb30BaHNEM
nasibMOBOro mMacsa c HU3KUM cofepxaHvmem MXM4

Al TMprMepbl XpomMmaTorpamMmm COOTBETCTBYHOLLMX CENEKTUBHO BblGpaHHbIM MoHam (SIM)
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PucyHok A.1 — SIM-xpomaTtorpamma 3-M XfIfl-d5 (5 mr/kr) B aHanuse A
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PucyHok A.4 — SIM-xpomaTtorpamma ravymgona (0,113 mr/kr) B aHanmse A
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PucyHok A.5 — SIM-xpomaTtorpamma 3-MXT4-c15 (5 mr/kr) B aHanuse B
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PucyHok A.8 — SIM-xpomaTtorpamma 2-MXMNA4 (0,036 mr/kr) B aHannse B
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PucyHok A.9 — SIM-xpomaTtorpamma ravuugona-cls (ana onpegeneHns nuka) B aHanunse B
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PucyHok A.10 — SIM-xpomartorpamma ravuugona (gnsa onpegeneHns nvika) B aHanmse B
A.2 Mpumep wabnoHa ANa OUEHKN AaHHbIX

Tabnuua Al — lMpumep wabnoHa AN OLEHKN AaHHbIX

A B C D

1 Mpoba
vt o6pasua

2 A B rvwpponus (%)
3 3-MXM A4, (mr/kr) W3-MCPD(A) W3-MCPD(B) = 100B3/C3
4 2-MXnA4, (mr/kr) W2-MCPD(B)
5 Fnuumpgon B nepecyete Ha 3-MBMA (Mr/kr) Aglycidol us(A) = B5-B11
7 3-MBMA (nnowape nuka) SA3-MCPD(A) SA3-MBPD(B)
8 dg-3-MBMNJ (nnowaab nuka) SA3-MBPD-d5(B) 3-MXMNA-dg (mr/kr)
9 W3-MCPD-dg(B)
10 MHayunpoBaHHbIi 3-MBIMA (nnowaab nuka) = B7C10/C7 =C3C8D11/D9 MN30TonHbIV chakTop
n NHayumpoBaHHbIin 3-MBIM 4, (mr/kr) = B10B5/B7 |

MpumMeuvaHune 1— 3aTeMHeHHble AYekM TabAULbl YKa3biBatOT, Kyfa NoMeLlaTb 3HAYEHUS NepeMeHHbIX, Nosy-
YeHHble 13 aHa/IM3a HeobpaboTaHHbIX AaHHbIX.

MpumMmeuvaHune 2— GopMynbl WM PUKCMPOBAHHbIE 3HAYEHUA CrefyeT noMeLlatb B ayelikn Tabnuubl A10, All,
B5, B10, D3, D9, D11.

MpumeuvyaHne 3— PUKCUPOBAHHbIE 3Ar0NOBKN Bble/EHbl XUPHbLIM LLUPUGITOM.
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Ta6nuya A.2 — MpuMep OLEHKM AaHHbIX AN peasibHoM

A
1 3-8-1 150484187 Hu3koe
2 3-MXNA4 B xupe
3 3-MXNA4 (mr/kr)
4 2-MXN4 (mr/kr)
5 Fnuuymaon B nepecyete Ha 3-MBMN A (mr/kr)

7 3-MBMNA (nnowanb curHana)
8 dg-3-MBMMA (nnowagb curHana)

10 WHayuupoBaHHbIn 3-MBIMA (naowasb curHana)
11 WVHayumpoBaHHbIR 3-MBMA4 (Mr/kr)

FOCT P NCO 18363-2—2019

BbIGOPKN («HU3KMIA 3-MXTM4» nasbMOBbIA XKp)

B

0,155

0,113

4628

86
0,002

Mpob6a

Cc

0,156
0,036
0111

6165
3051

114

maponuns (%)

100

3-MCPD-d5 (mr/xr)
5
M30TONHbIV chakTop

1,2

MpumeyvaHne 1— 3areMHeHHble A4elikn TaGI'II/ILI'bI YyKa3biBalOT, Kya nomMeliaroTca 3Ha4yeHna nepemMeHHbIX, no-

NIy4YeHHble 13 aHa/IM3a HeobpaboTaHHbIX AAHHbIX.

MpumeuyaHune 2— PaccunTaHHble UM UKCMPOBaHHbIE 3HAYEHUS NOMeLLaloTes B avelikm Tabnuupl A10, All,

B5, B10, D3, D9, D11.

MpumeyaHne 33— PUKCMPOBaAHHbIE 3ar0/IOBKN BblAE/IEHbI XUPHBLIM LUPUDTOM.

A.3 OkoHuyatenbHble pesynbrartbl:
- cBsi3aHHblin 3-MXMA4: 0,16 mr/kr;
- cBsi3aHHbIn 2-MXMA4: 0,04 mr/kr;
- CBsI3aHHbI ravumgon: 0,11 mr/kr.
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MpunoxeHne B
(cnpaBouHoe)

Pe3yn bTaTbl MeXn aﬁopaTopH biX uccnegoBaHum

Pesynetathl, NnpuBefeHHble B Tabnuuyax B.1—B.4, 6binu nonyveHbl B xoAe MeXAyHapoAHbIX MexrnabopaTopHbIX
ncecnefosaHuii No onpegenexunio muyuaona, 3-MXNA v 2-MXNA s cemu macnax, 10 nabopatopusiMu, opraHM30BaHHbIX
AOCS B 2012 r. MNoka3saTenu TOYHOCTW PacCUUTLIBAKOT B COOTBETCTBUM C corflacoBaHHbIM npoTokoriom AOAC/IUPAC ans

COBMECTHbIX UccnefoBaHUi.

Tabnuuya B.1— Pe3ynsrathl MexnabopaTopHOro uccneaoBaHus

Obpaszey 1 Obpazsel 2
Ob6paszeL} (Macno KaHonbl ¢ go6aBrneHuem (macno kaHornbl ¢ fo6asneHuem
BHYTPEHHero ctaHaapTa) BHYTPEHHEro cTaHaapTa)

MapameTpbl Mmuyuaon 3-MxXna 2-MxXna Muuupgon | 3-MXNA 2-MxXna
Yueno yyacteoBaBLLUX nabopaTtopuit 9 10 9 9 8 10
CpeaHee, Mr/fkr 9,37 49,90 0,32 1,34 0,51 0,24
CraHfapTHOe OTKIIOHEHUE BOCMPOU3BOAUMO-
CTU S, MI/Kr 0,23 2,85 0,03 0,04 0,02 0,01
KoadpbuumeHt Bapuaymm nNOBTOPAEMOCTU
C,n% 2,46 5,72 9,14 2,85 3,08 5,64
MNpepen nosTopsiemocTu 1 (2,8s,), Mr/kr 0,65 7,99 0,08 0,11 0,04 0,04
CraHpapTHOe OTKIIOHEeHWe BOCNpOU3BOAUMO-
CTU Sg, Mr/kr 2,11 8,73 0,11 0,18 0,11 0,08
KoadhdpuLeHT Bapuaumm BOCMPOU3BOJUMO-
cu Cy g, % 22,51 17,50 35,68 13,50 22,16 32,87
Mpegen BocnponsBoguMocTn R (2,8:s,), M/Kr 591 24,46 0,32 0,51 0,31 0,22

Tabnuuya B.2 — Pesynsrartel MexnabopaTopHOro UCCreA0BaHMS
O6pasey 3 Ob6pazeL 4
O6paseL (mMacno kaHonbl ¢ go6asrneHnem (mMacrio kaHornel ¢ go6aBneHnemM
BHYTPEHHero ctaHAapTa) BHYTPEHHEro cTaHaapTa)
MapameTpbl Mmuumaon 3-MXn4g 2-MXnag muumaon 3-MxXng 2-MXna

Yuecno ydacTsoBaBLUUX NabopaTopuii 8 10 9 9 8 9
CpeaHee, mr/kr 0,18 5,93 0,24 5,34 18,89 0,27
CraHgapTHOe OTKIOHEeHWe BOCMPOU3BOANMO-
CTU s, Mr/kr 0,02 0,12 0,01 0,21 0,31 0,02
KoadhduumneHT Bapuauyum noBTOPAEMOCTU
Cyp % 10,67 2,05 3,79 3,86 1,63 6,38
Mpenen noBTopseMocT 1 (2,8-s,), Mr/kr 0,05 0,34 0,03 0,58 0,86 0,05
CTtaHpgapTHOe OTKIOHEHUE BOCMPOU3BOLUMO-
CTU Sg, MI/KM 0,14 0,72 0,06 2,12 1,43 0,09
KoacbduumneHT Bapuaumn BOCNpoU3BOgUMO-
cM C,r % 78,10 12,18 23,97 39,61 7,56 31,13
Mpeaen Bocnpoussogumoctn R (2,8-s,), Mr/kr 0,39 2,02 0,16 5,93 4,00 0,24
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Ta6nuya B.3 — PesynsraThl MexnabopaTopHoro uccnefoBaHus

O6pasey 5 O6paseL 6
O6pasey (macrno kaHonbl ¢ fo6aBneHneMm (macno kaHonbl ¢ Ao6aBneHneM
BHyTPEHHEro cTaHgapra) BHYTPEHHero cTaHaapTa)

MNapameTpbl Muunpgon | 3-MXNA 2-MxXna Mmuumnaon 3-MXna 2-mxXna
Uucro yyactBoBaBLUKMX NabopaTopuii 8 8 10 10 9 10
CpepHee, Mr/kr 0,17 0,50 0,24 11,34 1,93 0,95
CTaHgapTHOe OTKIOHEHUe BOCNPOU3BO4UMO-
CTU S,, MI/KT 0,01 0,05 0,01 0,40 0,09 0,09
KoaddpuuymeHt Bapuayum noBTOPAEMOCTH
Cyn% 5,57 10,83 3,85 3,54 4,86 9,94
Mpeaen nosTopsiemMocTu 1 (2,8:s,), Mr/kr 0,03 0,15 0,03 1,12 0,26 0,26
[MapameTpbl Muyugon | 3-MXNAQ | 2-MXN4 | Muyuaon | 3-MXNQ | 2-MXMA3
CTaHaapTHOe OTKNOHEHUe BOCNIPpOU3BOAUMO-
CTU Sg, MI/KT 0,12 0,13 0,07 2,32 0,19 0,27
KoatbbuumneHT Bapuaymn BOCNPOU3BOAUMO-
cm Cypr % 71,36 25,93 30,81 20,49 9,94 28,83
MpeAen BOCNPOU3BOAUMOCTH R (2,8s,), MI/kr 0,33 0,36 0,21 6,51 0,54 0,76

Tabnwunya B.4 — PesynsraTel MexnabopaTopHOro nccneaoBaHus

Obpasey (nanemoBoe Macno ¢ ,qo6(a)gjfl):$2h: BHYTPeHHero ctaHaapTa)
MNapameTpbl muumaon 3-Mxng 2-mxna

Yncno yvacTeoBaBLUKX NaGopaTopuii 9 10 9
CpegHee, Mr/kr 4,75 3,46 1,73
CTaHgapTHoe OTKIOHEHWe BOCMPOU3BOAUMOCTY S,, MI/KM 0,11 0,09 0,04
KoabduuueHT Bapuayum nostopsemoctu, % 2,31 2,741 2,21
lNpeAen NoBTOPsieMOCTH 1 (2,8-s,), MI/Kr 0,31 0,26 0,11
CranfapTHoe OTKIIOHEHWe BOCMPOU3BOAUMOCTY Sp, MI/KT 0,53 0,42 0,49
KoatbduuyueHT Baprayum socrponssogmumoctu, % 11,14 12,26 28,53
Mpeaen BocnpounssoguMocTi R (2,8:s,), Mr/kr 1,48 1,19 1,38
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Mpunoxexnue A
(cnpaBouHoe)

CeefieHusi O COOTBETCTBUM CChISIOYHOTO MEXAYHAPOAHOIO CTaHAapTa
HaUUOHANLHOMY CTaHOAAPTY

Tabnuya AOA1

O603HauYeHune CCbINovHoro CTteneHb O603HaYeHne N HaMMmeHoBaHWe COOTBETCTBYHOLLEro MeXrocyaapcTtBeHHOro
MeXxAyHapoaHoro craHaapTa COOTBETCTBUA cTaHpapTa
1ISO 3696:1987 MOD FMOCT P 52501—2005 (MCO 3696:1987) «Boga ana naGopatopHoro
aHanusa. TexHUudeckne ycrioBusi»*

MpumedaHu e — B HacTosiLel Tabnuue ncnonb3oBaHo criefytollee ycrnosBHoe 0603Ha4eHWe CTeNeHn cooTBeT-
CTBUSA CTaHAapTa:
- MOD — moauduuynpoBaHHbliA cTaHAapT.

* KayecTBo BOAbLI ANsA NabopaTopHOro aHanMaa co cTeneHbio YACTOTHl 3 No ctaHgapTy MCO cooTBETCTBYET Kade-
CTBY AMCTUNNMpoBaHHoK Bogbl no MOCT 6709—72 «Bopa gnctunnupoBaHHas. TEXHUYECKUE YCIIOBUSAY.
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ISO 18363-1, Animal and vegetable fats and oils — Determination of fatty-acid-bound chloropropanediols (MCPDs)
and glycidol by GC/MS — Part 1: Method using fast alkaline transesterification and measurement for 3-MCPD
and differential measurement for glycidol [XKupbl 1 Macna xuvBoTHble U pacTuTenbHele. OnpegeneHue cogepxaHuns
3MpPOB XKUPHLIX KUCNOT MoHoxnopnponanauona (MXMA) v rmuunaona ¢ npuMeHeHWeM rasoBoi xpomarorpaduu/
Macc-cnekTpoMeTpun. YacTe 1. MeTog ¢ npuMeHeHneM BLICTPOii LenovHoii NnepeaTepudmKkalmm 1 MsMepeHmne co-
depxaHus 3-MXIMAO v gudpdepeHLmnansHoe UsMepeHne cogepxaHusa rmuuyuaonal

Deutsche Gesellschaft flr Fettwissenschaft (DGF). DGF Standard Method C-VI 18 (10) Fatty-acid bound 3-chlo-
ropropane-1,2-diol (3-MXI) and 2,3-epoxipropane-1-ol (glycidol). Determination in oils and fats by GC/MS (Dif-
ferential measurement). Deutsche Einheitsmethoden zur Untersuchung von Fetten, Fettprodukten, Tensiden und
verwandten Stoffen, 2011b

AOCS Official Method Cd 29c-13, Approved 2013, Fatty-acid-bound 3-chloropropane-1,2,diol (3-MCPD) and
2,3-epoxi-propane-1-ol (glycidol), Determination in Oils and Fats by GC/MS (Differential Measurement) [Oduumnans-
Hell MeTog AOCS Cd 29¢-13, OpobpeHHbiin 2013, 3-moHoxnopnponaH-1,2-guon (3-MXMAQ) n 2,3-snokcu-nponax-
1-on (rMMUKUA0n), CBA3AHHLINA XUPHON KUCMOTOW, onpeaeneHune B Macnax v xupax no NX/MC (guddepeHumnansHoe
usmepeHue)]

Sato H., Kaze N., Yamamoto H., Watanabe Y. 2-Monochlorp-1,3-propanediol (2-MXA) Dynamics in DGF Standard
Methods and Quantification of 2-MXI4. J.Am. Oil Chem. Soc. 2013, 90, pp. 1121—1130

Kuhlmann J. Determination of bound 2,3-epoxy-1-propanol (glycidol) and bound monochloropropanediol (MXNA) in
refined oils. Eur. J. Lipid Sci. Technol. 2011, 113, pp. 335—344

AOCS Official Method Cd 29b-13, Approved 2013, Determination of Bound Monochloropropanediol (MCPD)
and Bound 2,3-epoxi-propane-1-ol (glycidol) by Gas Chromatography/Mass Spectrometry (GC/MS) [Oduumans-
Hbll MeTog AOCS Cd 29b-13, OpnobpeHnHbln 2013, OnpeaeneHune cBsA3aHHOro MoHoxnopnponaxguona (MXMa) u
CBA3aHHOro 2,3-snokcu-nponaH-1-ona (rMuumaona) ¢ NOMOLLbO ra3oBoil Xpomatorpadun/Macc-CnekTpoMeTpun
(GC/IMS)]

ISO 18363-3, Animal and vegetable fats and oils — Determination of fatty-acid-bound chloropropanediols (MCPDs)
and glycidol by GC/MS — Part 3: Method using acid transesterification and measurement for 2-MCPD, 3-MCPD and
glycidol PKupbl 1 Macna XuWBOTHble U pacTuTenbHble. OnpeaeneHne coaepXaHna 3pUpoB XUPHBIX KUCITOT MOHO-
xnopnponaxguona (MXIMQ) n rmuuupgona ¢ npUMeHeHneM rasoBoi xpomarorpadun/mMacc-cnekrpomeTpumn. Yactb 3.
MeTog ¢ npuMeHeHWeM KUCNOTHOW NepeaTepudukaLmn n nuamepeHune cogepxanusa 2-MXrfd, 3-MXrnza v rnuymaonal
Ermacora A., & Hrngifik K. A novel method for simultaneous monitoring of 2-MXIA, 3-MXIN4 and glycidyl esters in
oils and fats. J. Am. Oil Chem. Soc. 2013, 90, pp. 1—8

AOCS Official Method Cd 29a-13, Approved 2013, 2- And 3-MCPD Fatty Acid Esters and Glycidol Fatty Acid Esters
in Edible Oils and Fats by Acid Transesterification [OdunuunansHelit MeTog AOCS Cd 29a-13, OgobpeHHbiii 2013. 2-u
3-MXIMA xupHble 3cupbl XKUPHBIX KUCROT U 3hUPbI XKUPHBIX KUCAOT rAMLugona B NULLEBLIX Macnax 1 Xupax nytem
nepesTepudukaLm KUCNoThI]

ISO 5555, Animal and vegetable fats and oils — Sampling (XKupbl 1 Macna XWBOTHble U pacTuTenbHele. OT6op
npo6)
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