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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna

N pekomeHAauum no MexrocyaapcTBeHHOW cTaHgapTusauuun. Mpasuna paspaboTku, NPUHATUS, 06HOBIEHUSN
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NOArOTOBJ/IEH ®epepanbHbiM rocyfapCTBeHHbIM GHOAXETHbIM Hay4yHbIM yuypexzaeHnem «Bcepoc-
CUNCKNIA Hay4yHO-UccenoBaTeibCkUii MHCTUTYT XupoB» (BHWWXXupoB) Ha ocHOBe COGCTBEHHOrO nepesoja
Ha PYCCKUIA A3bIK aHIN0A3bIYHON BEpCUM CTaHAapTa, ykasaHHOro B nyHkTe 5

2 BHECEH MexrocygapCTBeHHbIM TEXHUYECKMM KOMUTETOM Mo ctaHgapTusaumnm MTK 238 «Macna
pacTtuTenbHble ¥ NPOAYKTbI UX NepepaboTkn»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTusauum, meTponorum u ceptudukaumm (npo-
TOKo/ OT 16 pgekabpsa 2024 r. Ne 66-2024)

3a NpuHATUE nporosiocoBasu:

KpaTKoe HanMeHOoBaHWe CTpaHbl KO,EI, CTpaHbl COKpaLLI,eHHoe HanMeHOoBaHMe HalyMOHa/IbHOro opraHa
no MK(MCO 3166) 004—97 no MK(WCO 3166) 004—97 no craHgapTusauun
ApmeHus AM 3A0 «HaumoHanbHbIA OpraH MO CTaHgapTusayMmn u
MeTposiorun» Pecnybnvkn ApMeHns
Benapycb BY locctaHgapt Pecny6nvkn Benapycb
KasaxctaH KZ lFocctaHgapt Pecnybnunku KasaxcraH
Kunprusnsa KG KblpreisctaHgapT
Poccus RU PocctaHgapt
TapxukicTaH TJ TamxukeTaHgapr
Y36ekuctaH uz Y36ekckoe areHTCTBO M0 TEXHUYECKOMY perysimpoBaHuio

4 Tpukaszom PefepasibHOro areHTCTBa No TEXHUYECKOMY perysmpoBaHuio u metponorum ot 13 dpespa-
na 2025 r. Ne 63-CT MexrocygapcTBeHHblil ctaHgapT TOCT ISO 18363-4—2024 BBef€eH B AelicTBME B Kaye-
CTBe HaluMoHanbHOro ctraHgapta Poccuiickoin ®egepauumn ¢ 1 anpens 2025 r.

5 HacTtosuwuii ctaHAapT MAEHTUYEH MexXAyHapoaHoMy cTaHgapTy ISO 18363-4:2021 «>XKupbl u macna
XWUBOTHblE U pacTuTesnibHble. OnpeAeneHne cofepXxaHnsa CNoXHbIX ahnpoB MoHoxopnponaHanonos (MXA)
u rangugona ¢ npumeHeHuem MX/MC. YacTtb 4. MeToA C MCNosib30BaHUEM ObICTPON LWE0YHOM nepeaTepu-
ukauum n namepeHune cogepxaHua 2-MXng, 3-MXng v rnuungona c npumeHeHnem FX/MC/MC» [«Animal
and vegetable fats and oils — Determination of fatty-acid-bound chloropropanediols (MCPDs) and glycidol
by GC/MS. Part 4: Method using fast alkaline transesterification and measurement for 2-MCPD, 3-MCPD and
glycidol by GC-MS/MS», IDT],

MexayHapogHblii cTaHgapT pa3pa6oTaH nogakomutetomM SC 11 «)KMBOTHbIE U pacTUTEsNbHbIE XUPbl K
Macna» TexHunuyeckoro komuteTa ISO/TC 34 «MuweBble NpoAyKTbi» MexayHapo4HOW opraHu3aunm Mo cTaH-
paptusayumn (1ISO).

Mpy npuMeHeHWN HacTosALWero ctaHgapta pPeKkoMeHAyeTCsa MCNo/ib30BaTb BMECTO CCbIJIOYHbIX MeXAay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXTOCyAapCTBEHHbIE CTaHA4apThl, CBEAEHUA O KOTOPbIX MpU-
BefleHbl B flONONHUTENbHOM MpunoxexHun JA

6 BBEJAEH BIEPBbIE



FOCT ISO 18363-4—2024

7 HekoTopble 3N1€MeHTbl HaCTOsILEro craHgapTa MoryT 6biTb 06BEKTOM MaTeHTHbIX NpaB. MexayHa-
poAHasa opraHusaumsa no ctaHgaptusauum (ISO) He HeceT OTBETCTBEHHOCTU 3a UAEHTUPUKALMNIO KaKUX-TNGO
UM BCeX NaTeHTHbIX NpaB

WHopMauma o BBeAeHUN B AeiicTBMe (NpekpaweHun aelicTBrUs) HaCTOSIWEro cTaHgapTa 1 ume-
HEHUI K HEMY HAa TEeppUTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B ykazaTensax HaunoHas bHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
IOLLMX HaUMOHaNbHbIX OPraHoB Mo cTaHgapTusauuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbI HACTOALWEro cTaHgapTa cooTBeTCTByHLWasa UH-
dopmaymsa 6ygeT onybsmMKoBaHa Ha opuuUMabHOM UHTEPHeT-caiiTe MexrocygapcTBEHHOIO coBeTa Mo
cTaHjapTu3auum, MeTposornn n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHbIe CTaHAap Thi»

© IS0, 2021
© OdopmnenHmne. ®rbY «MHCTUTYT cTaHgapTulaymmn», 2025

B Poccuiickoii ®efepalun HacTOSIWMIA CTaHAAPT HE MOXET 6biTb MOSIHOCTLIO WK
YaCTMYHO BOCMPOU3BEMEH, TUPAXMWPOBAH M pacnpocTpaHeH B KauyecTBe oduumanbHOro
nsgaHua 6e3 paspeweHns deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PErympoBaHuto
1 MeTposioruu
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BBepgeHune

ISO 18363 npepactaBnsieT coboii cepuio MexayHapoAHbIX CTaHA4apToB, KOTOpble MOryT 6biTb UCMO/Ib-
30BaHbl O/19 onpefeneHns cofepXaHua C/IOXHbIX 3adhupoB MOHoxnopnponaHguona (MXMA) v ravuymaona.
Bo BBefeHUN NpuBeeHO onucaHue MeToA0B, YKa3aHHbIX B pPa3/IMYHbIX 4acTsaAX cepun, 4Tobbl aHa/IMTUK MOr
pewnTb, Kakue MeToAbl NOAXOAAT AN npuMeHeHus. MogpobHoe onucaHne Kaxgoro meTofa COLEpXUTca B
o6nactv NpMMeHeHNa COOTBETCTBYIOLLEro meToja.

ISO 18363-1 npepacTaBnsier coboil gnddepeHumanbHblii MeTof, 3KBMBaNEHTHbIM cTaHpgapTy DGF
standard C-VI 18 (10) [9] n nageHTuYHbIh ohuymnanbHomy metogy Official Method Cd 29¢-13 [6]. MeTog OCHO-
BaH Ha ObICTPOM LE/IOYHOM KaTanuTuyeckom BbigeneHun 3-MXMAO v ravumnpona ns npons3BofHbIX CMNOXHbIX
achmpos. 3atem rauunaon npeobpasyercsa B MHAYLUMPOBAHHbIA 3-MXT[. 3TOT MeToA COCTOUT M3 ABYX YacTel.
MepBas yacTb (A) NO3BONAET ONpeAennTb CYMMY CNOXHbIX achupos 3-MXTM A u ravumpona, sTopas yactb (B)
onpepfenseTt TONbKO CNnoXHble adoupbl 3-MXMA. Ob6a onpefesieHUss OCHOBaHbl Ha BblAeNeHUun ueneBbiX aHa-
nuTtoB — 3-MXTMA n ranumngona — un3 @OpMbl CAOXHbLIX 3(hUPOB C NPUMEHEHMEM askorosvMsa B LLEeN0YHON
cpefe, NPOBOAUMOrO MpU KOMHATHO TemnepaType. B yactu A gns npekpawieHus peakuum u nocnepyowero
npeo6pasoBaHnA rAUUMAONa B MHAYLMPOBaHHbIA 3-MXIJ ncnonb3yetca NOAKUCAEHHbIA pacTBop xaopuaa
HaTpua. Takum ob6pasom, 3-MXM[ v rAMungon CTaHoBATCA Hepas/nyMmbiMKU B Yyactu A. B yactu B npu go-
6aBfeHUN MOAKWC/IEHHOTO pacTBOpa CO/M, He codepxalieil xJopuaoB, AOCTUraeTcsa He TOJSIbKO OCTaHOBKa
peakuuu, HO 1 nNpefoTBpaleHne npeobpasoBaHusa rMuuaona B UHAyUMpoBaHHbIli MXIMA. Takum obpasom,
yacTb B nosBonseT onpegenutb geinctButenbHoe cogepxaHue 3-MXMA. HakoHel, cogepxaHue rauymaona
B 06pasue nponopunoHanbHO pasHocTu oboux onpepenennii (A—B) n MoXeT 6biTb BbIYMC/EHO NOC/e onpe-
peneHusa koadpguumeHTa npeobpasoBaHua rauuympona B 3-MXMA. ISO 18363-1 npumeHum g/s GbICTpOro
onpegeneHns cnoxHolx adupos 3-MXMA4 u ravumnpona B padMHUPOBAHHbLIX U HEpPaAUHUPOBAHHBIX pacTu-
TeNbHbIX Macnax nxupax. 1ISO 18363-1 MOXET NPUMEHATLCA K XMBOTHbIM XMpaMm, a TakKke K oTpaboTaHHbIM
Macnam uxupam A/ XapKku, HO nepej aHa/In3oM AaHHbIX 06pa3uo0B HEO6XO0AMMO NPOBECTU Ba/faLnoHHOe
nccneposaHve. Nllobble cBO6OAHbLIE aHaNUTLIl, cogepxalunecsa B obpasue, 6yayT BKNOYEHbI B pe3ynbTathl, Tak
Kak AaHHblli cTaH4apT He NO3BOJSieT pas3/iMyaTb CBOOGOAHbIE U CBSi3aHHble coeAuHeHus. OAHako Ha MOMEHT
ny6nvkaumm 3Toro ctaHgapra MccrefoBaHns He nokasanu Kakux-nnbo gokasatenbCTB cofepxaHus csobos-
HOro aHa/nuTa B TOM Xe KO/IMYecTBe, YTO U cofepXkaHue acTepupuynpoBaHHOro aHanmta B paMHMPOBaHHbIX
pacTuTenbHbIX Macnax unxupax. B npuHumne, 1SO 18363-1 mMoxeT ObiTb M3MEHEH Takmm 06pa3om, 4ToObI
cTano BO3MOXHbIM onpefeneHne 2-MXI/[, HO nepef aHanM30M faHHOIO coefMHEeHUss He06Xo4MMO MPOBECTU
Ba/MfaLUnoHHOe nccnefoBaHue.

ISO 18363-2 npeactaBnsaeTt coboit opuynansHblii metog AOCS Official Method Cd 29b-13 [5]. MeTop
OCHOBaH Ha MeAJ/IEHHOM LWe/I0O4HOM BbiCcBOGOXAEHMM MXMA v rnavumnpona M3 nNpPousBOAHbLIX CMOXHbIX 3adn-
poB. 3atem rnvumMaon npeobpasyetrca B 3-moHobpomnponaHauon (3-MbMA4). ISO 18363-2 nogpasymeBaeT
NoAroTOBKY ABYX 06pasLoB, KOTOpble OT/IMYAOTCA UCMOMIb30BaHMEM BHYTPEHHUX cTaHgapToB. Ob6a ob6pasua
NCNOMb3YITCA AN OnpefeneHna croxHbix agoupos 2-MXMA4 n 3-MXM[4. B yactu A onpegensetcsa npejsa-
pUTEnbHbIA pesynbTaT ANs CNOXHOro agupa ravumngona. MNockonbky 3-MXMA, npucyTcTByOWMA B obpasye,
npu NOAroToBKe o6pa3la B He3HAUYUTENbHON cTeneHn npeobpasyeTcs B MHAYLMPOBAHHbIM rANUNAO0N, YacTb B
CNYXWUT ANA KONMYECTBEHHOIO OnpejeneHns 40NN WHAYLMPOBAHHOIO rNUMA0aa, KOTOPbIA 3aTeM BblUMTaloT
13 npeABapuTesIbHOrNO KosMyecTsa rnuunaona, nosiyd4eHHoro B yactu A. Mcnonb3ys MedeHHble nsoTonamu
cBo6oaHble MXMA-n3omepbl B Npob6e A U MeyeHHble U30Tonamu CNoXHble adupbl 2-MXMA4 n 3-MXTM [ B va-
CTU B, MOXHO KOHTpOMpoBaTb 3 EKTUBHOCTL pacluensieHns croxHoro acupa. Oba onpegeneHusn, A u B,
OCHOBaHbl Ha BblfesieHUn LeneBbiX aHanntoB 2-MXMA4, 3-MXMA4 v ravuugona M3 opmbl CNOXHOro adupa
nocpefcTBOM Mef/IEHHOMO LLe/I0YHOro asikoronmsa Ha xonoge. Mpu nogrotoske oboux o6pasLoB peakuyuto
ocTaHaBnuBalwT gobaBneHMeM MOAKAC/IEHHOTO KOHLEHTPUMPOBAHHOrO pacTtBopa bpomupa Hatpusa Anas npe-
o6pa3oBaHNsA HeCcTabuibHOro 1 ieTyyero ravyngona B 3-moHobpomnponaHgnon (3-MBMA), KoTopbld AEMOH-
cTpupyeT conocTaBuMble ¢ 3-MXIM[J cTabunbHOCTL U XpomaTtorpaguyeckme xapakrepuctumku. Kpome Toro,
60nbLIOK N36LITOK MOHOB GpoMuaa npefoTBpallaeT HexenatenbHoe obpasoBaHue 3-MXM[ v3 ravmyugona B
cnyyae o6pasuos, cogepxalimx onpefesieHHoe npupogHoe kosmnyecTso xnopuga. ISO 18363-2 npuMeHUM
Ana onpejeneHns CNoxHboix adupos 3-MXMNA, 2-MXMA4 v ravymngona B paddMHUPOBAHHBIX U HepaduHUpo-
BaHHbLIX pacTUTesIbHbIX Macnax u xupax. 1SO 18363-2 MOXeET NPUMEHATLCHA K XWUBOTHLIM XUpam, a Takxe
K OTpaboTaHHbIM Macsiam W Xupam ANA Xapku, HO nepej aHaaM3oM 3TUX 06pasuoB HEOO6XOAMMO NPOBECTU
BannpaunoHHoe nccneposaHve. fliobble cBO6OAHbIE aHaNUThl, coaepxalineca B obpasue, 6yayT BKIOYEHbI
B pe3y/ibTaTtbl, HO AaHHbI cTaH4apT He NO3BONAET pas/inyatb CBOOGOAHbIE U CBA3aHHble coefuHeHns. OfHako
Ha MOMeHT ny6nukauum aToro cTaHgapTa UcciefoBaHUA He rnokasanu Kakux-nubo fokasaTenbCTB cofepxa-
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HMA CBOBGOAHOIO aHanuTa B TOM Xe KO/IM4YecTBe, YTOo U cofepxaHue acTepuuUnMpoBaHHOro coefnHeHus B
pacTuTesibHbIX Macnax uxupax.

ISO 18363-3 npeacTaBnseTt cobon odpuymanbHblni metogq AOCS Official Method Cd 29a-13 [4]. MeTog
OCHOBaH Ha npeo6pasoBaHUN C/IOXHbIX MULUUANNOBLIX 3OUPOB B C/I0XHbIE adpupbl 3-MBIM[ n measieHHOM
KaTanm3npyemom KuUcnoli cpegoi BbicBoboxaeHun MXMA n MBI 13 npon3BOAHbIX CNOXHbLIX 3chupos. MeTtop
ISO 18363-3 ocHOBaH Ha NOArOTOBKE OA4HOro o6pasua, B KOTOPOM C/I0XHbIe FNnuMgnnoBbie aghupbl npeobpa-
3yloTca B MOHO3(upbl MBI, a 3atem cBo6oaHble aHanuTel 2-MXMN A4, 3-MXM 4 n 3-MBIM A BbicBo60XAa0TCA
MeAIeHHbIM ankorosim3om B kucron cpege. 3-MBIM/[, npeactaBnser co6oli UICTUHHOE codepXaHue CBSA3aHHO-
ro ramympona. ISO 18363-3 MOXET NPMMEHATbLCA ANA onpefeneHnsa CnoXHbix admpos 3-MXMA, 2-MXM4 n
rnuymaona B paMHUPOBaHHbIX U HepaMHUPOBAHHbIX pacTUTeNbHbIX Macnax uxupax. 1ISO 18363-3 moxeT
NPUMEHATLCA K XUBOTHbLIM XUpam, a Takke K oTpaboTaHHbIM Macnam W xupam A5 Xapku, HO nepeg aHanu-
30M Takmx 06pa3LoB HeO6XoAMMO MPOBECTM BanujaunoHHOe uccregoBaHve. [aHHbIA MeToh noaxoauT And
aHanmsa cBfA3aHHbIX (3CTEpPUdULMPOBAHHbLIX) aHA/INTOB, HO NpPUW HEOGXOAMMOCTU 3TOT METOA MOXET ObiTb
Takke BbINOMIHEH 6e3 NnepBOHAYanbLHOro NnpeobpasoBaHns MULMANIOBLIX 3MPOB. B Takom cnyyae pesynbra-
Tbl 6YAyT BKAOYATb Kak CBOOGOAHbIE, TaK U CBA3aHHble hopmbl 2-MXM O 1 3-MXM A, a Konn4yecTBo CBO6OAHbIX
aHaNMTOB MOXET 6biTb paccUMTaHO Kak pa3HOCTb MexAy ABYMS pesy/ibTatamu, noslyYeHHbIMU B 060ux onpe-
peneHunax. OgHako Ha MOMeHT nybnukauum aToro ctaHgapTa uccnefoBaHUA He nokasanu Kakux-nmbo goka-
3aTenbLCTB TOrO, 4YTO coAepXaHne CBOOGOAHOIO aHannTa B pacTUTEsIbHbIX Macnax W Xupax CTOJb Xe BbICOKO,
Kak u coepxaHue onpefenssemMoro actepuuunpoBaHHOro aHanura.

HacToswmnii ctTaHgapT ycTaHaBMBaeT YCKOPEHHbIA MeTO4, OCHOBAaHHbIM Ha GbICTPOM LLE/IOYHOM pacuie-
NJIEHUN CMOXHbIX apnpoB MXMA v rAMumannoBbixX 3hMpoB. Beigenmewmnincsa ranymaon sateM npeobpasyeTcsa
B 3-MBMA. pH 6bICTPOro Weno4yHoro pacwensieHns o6bI4HO CNOCO6CTBYET YaCcTUUHOMY Npeobpas3oBaHuio Bbl-
pgenuewerocsa MXMA B rAnumpon B npouecce pacwenaeHns CAoXHbIX 3dMPOB, YTO NPUBOAUT K 3aBblLLEHUIO
cofepXxaHusa CNoXHOro agpupa ravungona B npobe. MNocpenctsom fobaBneHnsa ABYX pasHbiX MeYeHHbIX MU30-
TONamu BHYTPEHHUX CTaH4apTOB CNOXHbIX agpupoB 3-MXIMA v ravungona, MOXHO onpefesinTb KONMYeCTBO
MEYEHOro rNuuMaona, NOSYYEHHOro B pe3ysbTaTe pas3/ioXeHus BbICBOOOXAEHHOro BHYTPEHHEro crtaHgapTa.
OTy MHOpMaLUI MOXHO MCMNOJ/b30BaTb A1 KOPPEKTUPOBKM pesynbTata onpejeneHns ravuumaona, MHoyuu-
pPOBaHHOIO rNUUMAMNOBLIM 3(YUPOM, 3aBbIWEHHOrO 3a cyeT rAuuupona, nHayumposaHHoro 3-MXTM[A. Te xe
[Ba BHYTPEHHMX cTaHfapTa MCNONb3ylT A/ KO/IMYECTBEHHOro onpefeneHna cBasaHHbiX MXTL v ravum-
pona, 4yto TpebyeT NpuUroToBaeHMsa ogHOro obpasua ANA KOMIMYECTBEHHOrO onpefesieHns CNOXHbIX 3hMpoB
2-MXnA4, 3-MXnag v rnmgmngona. Mo adanorum ¢ I1ISO 18363-1, ISO 18363-2 u ISO 18363-3 BblaesieHHble
MXM4 v 3-MBMNA nepen aHanusom metogom FX-MC/MC gepuBatusnpytoT ¢ peHMNB60pPHON KncnoTtoii. B oT-
nnune ot gpyrux yacten ISO 18363, gaHHbIin cTaHgapT TpebyeT ob6opygoBaHusa MX-MC/MC gna ogHO3HAYHOTO
o6GHapyXeHUsa Kaxaoro u3 (MevyeHHblx ndotonamu) MBI, HEO6XO04UMBIX O/ MPaBU/IBHOTO KOJTMYECTBEHHO-
ro onpegeneHvs rnuuugona, UHAYLMPOBAHHOIO rNnUnAanNoBbIM aUpoM. [aHHblli cTaHAapT NpUMMEHUM ANns
onpeaeneHns CroxHbix acoupos 3-MXMM, 2-MXMA4 v rnymaona B paHMPOBAHHbIX U HeEpaMHMPOBAHHbIX
pacTuTenbHbIX Macnax uxupax. OH Takke NMPUMEeHUM KXWBOTHbIM Xupam 1 oTpaboTaHHbIM XUpam 1 Macnam
07151 )Kapku, HO nepeg aHanM3oMm 3TMX 06pasLoB TpebyeTca BanupaLMoHHoe uccnegoBaHue. Jliobblie cBo604-
Hble aHanuTbl B 06pasue BKIYATCA B pe3ynbTarthl, HO CTaHA4apT He MO3BONAET NPOBOANTbL pasnimume mexay
CBOOOAHBLIMY U CBA3AHHbIMY aHannTaMn. OgHaKo Ha MOMEHT Ny6aMKauum AaHHOro cTaHgapTa uccnefoBaHus
He BbIABU/IN HUKaKNX AoKasaTesibCTB TOr0, YTO cofepxaHne cBOOOAHbIX aHaNIMTOB B pacTUTE/IbHbIX Macnax u
Xupax CTO/lb Xe BbICOKO, KaK cofepxaHne 3cTepndunLmpoBaHHbIX aHaInToB.

Vi
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M E X T OCVYAAPG CTUBETHH HBDB 1 CTAHOAPT

XNPbl N MACJTA XVBOTHBIE U PACTUTEJIbHBIE

OnpegeneHve cogepXxaHns CNoXHbIX 3dhnpoB MoHoxopnponadauonos (MXMA4) v ramymgona
C npuMeHeHnem FX/IMC

YacTtb 4

MeTop, ¢ ncnonb3oBaHMEM ObICTPON LLEN0YHOM nepeaTepudunkaLmn n nsmepeHne cogepxaHms
2-MXnAa, 3-MXnA v rnugmagona ¢ npumeHeHvuem MX/MC/MC

Animal and vegetable fats and oils. Determination of fatty-acid-bound chloropropanediols (MCPDs) and glycidol
by GCI/MS. Part 4. Method using fast alkaline transesterification and measurement for 2-MCPD, 3-MCPD
and glycidol by GC-MS/MS

[ata BBegeHuna — 2025—04—01

1 O6nactb NpUMeHeHus

HacToAwwnii ctaHgapT ycTaHaBivMBaeT ObICTPbIi MeToh 0AHOBPEMEHHOIO ONpeAeneHns CNOXHbIX adun-
poB 2-MXT[ (cBA3aHHbIX 2-MXI1[), cnoxHbix agpupos 3-MXM[ (cBaA3aHHbIX 3-MXIMA) U rAnumnannoBbix au-
poB (CBfI3aHHOroO rNuuuaona) B O4HOM aHasin3e, OCHOBAHHOM Ha paclUuensieHn CMOXHbIX 3hupos, Katanu-
3MpyeMOM LLEeNOYHOW cpefoii, U gepuBaTusauuyu pacuiensieHHbiX (CBOGOAHLIX) aHanu3MpyembiX BellecTB
(panee — aHanutbl) theHnnbopHoi kncnotonn (PEK) nepen nposegeHnem aHanmsa MeTo4OM ra3oBOW Xpoma-
Torpaum — macc-cnekrpomeTtpuu/macc-cnekrpometTpun (FCX-MC/MC). 3aBblleHHas oueHKa rMuunannoBbiX
3(hMpoB KOoppekTMpyeTca fobaBneHneM M30TOMHO-MEYEHOTO CNOXHOro apupa 3-MXIMA, 4To NO3BOMAET KOMU-
YeCTBEHHO onpeaennTb rMuunaon, uHayunposanHblin 3-MXIMA, B npouecce aHanusa.

HacTtoAawmin ctTaHgapT NPUMEHUM K TBEPAbIM U XUAKAM Xupam n macnam. OH Takke NPUMEHUM K XUBOT-
HbIM XMpPamM M NUCMOMb30BAHHLIM (PPUTIOPHBLIM XUpaM U Macniam AN Xapku, HO 3TU MaTpulbl He OblIN BK/IHO-
YyeHbl B Banupauuio. [nsa Bcex Tpex aHanuToB npefesn KonunyectBeHHoro onpegeneHus (LOQ) coctasBnseT
0,1 wmr/kr, a npegen obHapyxeHus (LOD) coctaBnsaeT 0,03 mr/kr.

MO/IOKO U MOJIOYHbIE MPOAYKTHI (MW XUPbI U3 MOJIOKA M MOJIOYHbIX MPOAYKTOB), AETCKOEe nuTaHue,
9My/ibratopbl, CBO60OAHbIE XWPHbIE KUCNOTbl W ApPYrue maTpulibl HA OCHOBE XWPOB W Macen WCKIYEHbl U3
o61acTn NpMMeHeHUsa HacTosWero ctaHgapra.

2 HopmaTuBHbIE CCbI/IKM

B HacTosillem cTaHgapTe Mcno/sib3oBaHa HOPMAaTWBHAS CCbl/IKa Ha cnefywLlmnii cTaHgapTt [40s8 gatupo-
BAHHOW CCbINIKU NPUMEHSAIT TO/IbKO YKa3aHHOEe M3JaHune CCbIJIOYHOro cTaHaapTa, AN HefaTupoBaHHON — no-
cnefiHee n3faHue (BKI4Yas BCe U3MEHEHUA K Hemy)l:

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga ans na6opatop-
HOro aHanmsa. TexHuyeckme TpeboBaHNA N METOAbl UCTbITAHWIA)

3 TepmuHbI 1 onpepeneHns

B HacTosAWwem cTaHgapTe NpUMeHeHbl cneaywmne TEPMUHLI C COOTBETCTBYOLWMMNU OnpeseneHnsMu.

M3gaHne opuuynanbHoe
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ISO u IEC nogaepxuBaroT TepMUHOOrnyeckme 6asbl faHHbIX ANS UCMNO/b30BaHUA B cTaHgapTusauuu
no cnepywwum agpecam:

- nnatdopma oHnalH-npocmoTpa ISO: gocTynHa no agpecy https://www.iso.org/obp;

- AnexTponegua IEC: poctynHa no agpecy http://www.electropedia.org/.

3.1 cBs3aHHbIN 2-MXM[4 (bound 2-MCPD): KonuuectBo 2-MXT/[, nonyyeHHoe nocne paclienneHus
ero actepuurumpoBaHHbIX (CBsI3aHHbIX) hopM NyTeM nepeaTtepudmkaynmn, KkKataan3npyemoi Wenoybto, B CO-
OTBETCTBUW C 3TASIOHHbIM METOOM.

MpunmevaHne — CogepxaHne 2-MXI[ BbIMUCNAOT N BbipaKatoT KaK MacCOBYKO OO/ B MU/IMrpaMmax Ha
kunorpamm (Mr/kr).

3.2 cBs3aHHbIN 3-MXMNA4 (bound 3-MCPD): KonuuecTtBo 3-MXIM[, nonydyeHHoe nocne pacliensieHus
ero actepuunumpoBaHHbIX (CBA3aHHbIX) hopM NyTem nepeatepuukaymn, Kataananpyemoi wenodsto B CO-
OTBETCTBMW C 3TASIOHHLIM METOLOM.

MpumeyvaHne — CogepxaHne 3-MXI[ BbIMUCIAIOT U BbipaXKatoT Kak MacCoBYK A0/ B MUMrpaMmax Ha
Kunorpamm (Mr/kr).

3.3 cBs3aHHbIN ranuymagon (bound glycidol): KonuuecTsBo rauumaona, nosydyeHHoe nocne pacuenne-
HMSA ero acTepuduLMpoBaHHbIX (CBA3aHHbLIX) hOpPM MyTeM nepeaTepudukaumm, Katanm3mpyemMmoi Lenoyvbto B
COOTBETCTBMU C 3TANOHHBIM METOLOM.

MpumeyaHne — CofepxaHue raMumMaoNa BbIYUCAIOT U BbIP&XAKOT Kak MaccoByto 00 B MUAIUTpaMMax Ha
Kunorpamm (Mr/kr).

4 CyuwHoCTb MeToda

Mpoby mMacna wuau xupa pacTBOPAOT B TOJlyosie U TPeT-6yTUN-MeTU10BoOM adupe 1 06aBNAOT BHY-
TpeHHue ctaHgapTtbl (anadump 3-MXMA4-13C3 1 neHTagenTepMpoBaHHbIA rINLMAaNNoBLIA 3acdup). 3atem npoby
oxnaxgaT A0 10 °C 1 NnpoBOAAT WENOYHYI0 nepeaTepudukaLmio nocpeacTsom gobasneHus pactsopa Me-
TOoKCuaa Hatpusa B meTaHosne. locne 12 MuH BbiaepxuBaHua npu 10 °C cMmecb NOAKUCNAKT KUC/bIM pPacTBoO-
pom 6pomuga HaTpus ANs npeBpaleHns BbiICBO60XAEHHOro rnvungona B 3-MbBIMJ. MeTunosbie adupbl Xup-
HbIX KMC/MOT, o6pa3oBaBluMecs B xoAe nepeatepudukaynn, yaanaoT ABONHONA 3KCTpakuuelh opraHMyeckoro
cnos. HakoHel, ouyuweHHy0 npoby, cogepxallyt pacliensieHHble (CBO60OAHbIE) aHaNNTbl, AepuBaTUIMPYIOT
deHnn6opHoli KucnoTol nepeg nposegeHnem MX-MC/MC aHanusa.

KonnuectBeHHOe onpefeneHne CcraoxHbix agupoB 2-MXM4 n 3-MXM[ OCHOBaHO Ha COOTHOLIEHUU
curHanos 2-MXNA/3-MXMA-13C3 n 3-MXMNA/3-MXMA-13C3, cooTBeTCTBEHHO. KonnyecTBeHHOe onpepgene-
HMEe C/I0XHOro adgumMpa rauumaona OCHOBaAHO Ha COOTHOWweHun curHanos 3-MBMA/3-MBMA-65. Konnyectso
3-MBM/A-13C3, o6pa3oBaBlieecs Nocae peakyun nepeatepudukaynm, ykasbiBaeT Ha KOIMYECTBO BbICBOOOX-
AeHHoro 3-MXTMA-13C3, KoTopblii pasnoxuncsa Ao rnuunaosia B yCI0BUSX LWEOYHOM nepeaTepudukayumn. Mo-
CKOMbKY pasHuubl B CKOPOCTAX pasnoxeHus mexagy 3-MXMNA4 n 3-MXMA-13C3 He HabntgaeTtcsa, nocregHui
ncnonb3yeTcsa AN KOPPEKUUU 3aBbllWEHHON OUEHKM rAuuuaunoBoro adupa, BbI3BaAHHOW rAMUMA0MN0M, UHAY-
uMpoBaHHbIM pasnoxeHvem 3-MXMA. B ycnosuax aHanusa 2-MXM[ cuutaeTcs ctabunbHbIM 1 Takum obpa-
30M He OKa3blBaeT 3aMeTHOro BAMAHUSA Ha BO3MOXHYK 3aBbllEHHYK OueHKy raumyungona [7], [8].

[aHHbI MeToqd NO3BOSET OAHOBPEMEHHO KO/IMYECTBEHHO ONpeAennTb BCce TPU aHanuTa B OHOM aHa-
nuse.

5 PeaktyBblI

5.1 O6uwme nonoxeHus

MPEAYMNPEXAEHWNE — CneayeT o6paTuTb BHMMaHWe Ha npaBwuia, pernameHTupyrowme nops-
[OK obpalieHns ¢ onacHbIMU BellecTBaMu. Heobxoaumo cobntogartb TEXHUYECKME, OpraHn3aumoH-
Hble U INYHble Mepbl 6e30NacHOCTM.

Mpu npoBegeHUn aHanusa cnefyeT UCNOMNb30BaTb PEaKTUBbl aHa/IMTUYECKON CTeMeHW YMCTOTbl, ecnv
He yka3aHO uHoe. Boga gomkHa cooTBeTCcTBOBaTh TpeboBaHuAM kniacca 3 1ISO 3696.


https://www.mosexp.ru# 
https://files.stroyinf.ru#  
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5.2 CrtaHfapTHble U KOHTPOJ/IbHbIE BelecTBa
5.2.1 1,2-Annanbmutoun-3-xnopnponaHguon (PP-3-MXMA4), uuctota > 95 %.

MpunmevyaHne — 1,2-AnnasibMUTONN-3-X10PMPONAHANON MOXHO 3aMeHUTb 1,2-anonenn-3-x10pnponaHamnosiom
W ApyrumMun guadompamm XnpHbix kucnot n 3-MXTM/, ¢ aHanoruyHoli ganHoi uenu (npegnoytutensHo ot C16 o C18, no-
CKOJIbKY OHW Hambosiee 4acTo BCTpeyatoTcs B 60/bLUNMHCTBE XMPOB UM mMacen).

5.2.2 1,3-AuncTteaponn-2-xnopnponaHgnon (SS-2-MXMNmA), umctota >95 %.

MpunmevyaHne — To aHanormm c pekoMmeHgaunsamu, npvsegeHHbiMu ansa PP-3-MXMA4, 1,3-gucrteapounn-2-
X/TIOPNPONAHAMOS MOXHO 3aMEHUTb APYTMMU Anahupamm XUPHbIX KUCIOT 1 2-MXT[, ¢ aHas10rMyHon ganHol Lenu (npea-
noututesibHo ot C16 go C18, NockosibKy OHM Hambosiee 4acTo BCTPeYaloTcs B 60/bLUMHCTBE XMPOB UK Macen).

5.2.3 MeueHHbIh yrnepogom C-13 (PP-3-MXM/A-13C3), unctoTta >95 %.

MpumeyaHne — PekomeHaaumn, npUMeHsieMble K 1,2-annanbMUTOW-3-X/10PNPONaHANO0NY, Takke AencTBu-
Te/bHbl B OTHOLLEHWUW ero MEeYEHHOro yrnepoaom-13 aHasiora, cM. npumedaHue K 5.2.1.

5.2.4 Tnuunguncteapart (Gly-S), uuctota >98 %.

MpumevyaHne — FuumMauncTeapaT MOXHO 3aMEHWUTb TMLMAWIONEATOM WA APYTMMU CNOXHBIMU 3chripamu
XUPHBIX KUCOT U IULMAONA C aHasorvuHoli AnvHoli uenu (MpeanoututenisHo oT C16 go C18, nockosibky oHU Haubosee
4acTo BCTPEYaloTCsi B GOJbLUVHCTBE XUPOB UM Maces).

5.2.5 TMNeHTagenTepupoBaHHblini rnunguncteapart (Gly-S-d5), ynctota >98 %.

MpumeyaHne — PekomeHAauuu, NpUMEHSIEMbIE K FMumanncTeapary, cnpasei/MBbl U ANs1 €ro neHTagente-
pUpoBaHHOro aHanora, CM. nNpumevaHune K 5.2.4.

5.3 CraHpapTHble pacTBopbl

5.3.1 O6Lwune NosioxeHus

Bce cTaHfapTHble pacTBOpbl MPUrOTOBMEHbI C NpuMeHeHuem Tonyona (5.4.4). Bce ctaHgapTbl npuro-
TOBJ/IEHbI C UCNO/Ib30BAHNEM C/IOXHbIX 3IMPOB KOHTPO/IbHbIX BewecTB (5.2). KoHUeHTpauun npusefeHsl Kak
3KBMBAaJ/IEHTHble KOHUEeHTpauunm CBOOGOAHOro KOMMOHEHTa W [OJ/DKHbI OblTb CKOPPEKTMPOBAHbLI C y4eTOM 4u-
CTOTbl KOHTPOJIbHbIX BewecTs (5.2). MNMpumep nepecyeta KOHUEHTpaLUW CNOXHOIO arpa Ha KOHUEHTpauuio
3KBMBAJ/IEHTHOro cBO60OAHOrO BewecTtea cm. B 10.2.

5.3.2 NcxogHble pacTBopbl

MprmeuyaHne — KcxoaHble pacTBOpbl CTAGW/IbHLI B TEUEHME MUHUMYM 12 MecsueB Npu XpaHeHuu npu
Temnepatype MuHyc 18 °C. Vicrnonb3oBaHve ynbTPa3ByKOBOW BaHHbI MOMOXET 06eCneynTb MoSIHoe PacTBOPEHWE BCEX
CTaHAapToB.

5.3.2.1 TpafyvpoBOYHbI UCcXoaHbI pacteop (3-MXMA: 52,7 mkr/mn, ravyngon: 52,2 mkr/mn, 2-MXMN4:
48,1 wmkr/mn). BagewwusatwT 14,0 mr PP-3-MXMNA4 (5.2.1), 12,0 mr Gly-S (5.2.4) n 14,0 mr SS-2-MXMNA (5.2.2) B
MepHoi konbe BMecTMMOCTbi0O 50 m. [loBOAAT A0 MeTku, yb6eAuBIINCL, YTO CTaHAapTbl MOMHOCTbIO pPacTBO-
punuce B pacteopuTene.

5.3.2.2 [lo6aBouHbIi mncxogHbli pacteop (3-MXMA: 52,7 mkr/mn, ravuugon: 52,2 mkr/mn, 2-MXMNA4:
34,4 mkr/mn). BepyTt HaBecky 14,0 mr PP-3-MXNA4 (5.2.1), 12,0 mr Gly-S (5.2.4) n 10,0 mr SS-2-MXMNA (5.2.2)
B MEPHYIO KON6y BMecTUMOCTbio 50 mn. JoBoAAT 40 MeTku, y6eauBLUNCH, YTO CTaH4apThl NO/IHOCTbLIO pPacTBoO-
punuce B pacteopuTene.

5.3.2.3 WcxoaHbiini pactBop PP-3-MXMA-13C3 (3-MXMA4-13C3: 38,5 mkr/mn). BepyT HaBecky 20 mr PP-3-
MXM/A-13C3 (5.2.3) B MepHYy Konby BmecTumocTbio 100 mn. JoBOAAT A0 MeTKMU, ybeaAnBLWINCE, YTO cTaHAapT
MOJIHOCTLIO PacTBOPEH B pacTBopuTesne.

5.3.2.4 WcxopHbiini pactBop Gly-S-d5 (rnuumnpgon-dS: 45,8 mkr/mn). BepyT HaBecky 10 mr Gly-S-d5 (5.2.5)
B MEpHYI0 KONby BMecTUMOCTbO 50 M. [loBOAAT A0 MeTKW, y6eamMBLWIMNCh, YTO CTaHA4apT MOJIHOCTLIO PacTBo-
peH B pacTBopuTerne.

5.3.3 Pabouune pacTBOpbI

PekomeHayeTcsa rotoBUTbL CBEXUE TpagynpoBOYHbIE pa6oq|/|e pacTBOpPbLI B AEHb NpOBEeAEHNA aHan3a.
KOoHUeHTpaumm BCcex MCXOAHbIX U CTaHO4apTHbLIX PacTBOPOB HeO6XO,CI,VIMO KOppekTnpoBatb C y4eToM 4un-
CTOTbl NCNO/b3YyEMbIX CTaHAAPTOB.
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MpumeyaHne — [lo6aBouHblii pacTeop (5.3.3.4) 1 pacTBop BHYTpeHHero ctaHaapTta (5.3.3.5) MOXHO XpaHnUTb
B XONOAWSIbHVKE HE MeHee Tpex MecCsLEeB.

5.3.3.1 IpagyunpoBOYHbIA paboumnii pactsop | (3-MXMA: 7,9 mkr/mn, ranumngon: 7,8 mkr/mn, 2-MXMA:
7,2 wmkr/mn). MuneTtkoit nepeHocat 300 Mk ucxogHoro pacteopa (5.3.2.1) B Buany gnsa MNX BMeCcTUMOCTbIO
2.5 mn, cogepxawyto 1700 mkn tonyona (5.4.4) n roMOreHU3NPYHOT C NOMOLLbIO BUXPEBOW MeLLANKU.

5.3.3.2 T'pagyvpoBouHbIli pabounii pactesop Il (3-MXMA: 3,2 mkr/mn, ravwgugon: 3,1 mkr/mn, 2-MXMA:
2,9 mkr/mn). MNuneTkoit nepeHocAT 120 mkn ucxogHoro pacteopa (5.3.2.1) B Buany ansa 'X BMeCTUMOCTbIO
2.5 mn, cogepxawyto 1880 mkn tonyona (5.4.4) 1 roMOreHU3NpPyT C MOMOLLbI BUXPEBOIN MeLLasiku.

5.3.3.3 pagynpoBoYHbIii pabounin pacteop Il (3-MXMNA4: 0,16 mkr/mna, ranymgon: 0,16 mkr/mn, 2-MXMNA4:
0,14 mkr/mn). MuneTkoil nepeHocaT 40 MkN rpagyvpoBoYHoro pa6ouero pacteopa | (5.3.3.1) B Buany gna rx
BMeCTMMOCTbIO 2,5 M, cogepxawyto 1960 mkn tonyona (5.4.4) 1 roMOreHU3NPYOT C MOMOLLbI BUXPEBOWA
MeLlasnku.

5.3.3.4 J[o6aBouHblin pacTBop (3-MXMA: 1,05 mkr/mn, ramympon: 1,04 mkr/mn, 2-MXMNA4: 0,69 mkr/mn).
MuneTtkon nepeHocaT 5,0 mn gob6aBoyHOro mcxogHoro pacteopa (5.3.2.2) B MepPHYI KONGY BMECTUMOCTbHO
250 M1 1 AOBOAAT 4O METKM pacTBOpuUTENEM.

5.3.3.5 PacTBop BHyTpeHHero ctaHgapTta (3-MXMA-13C3: 1,54 mkr/mn, ranympon-65: 0,92 mkr/mn). Mu-
neTtkoii nepeHocat 5,0 mn Gly-S-d5 (5.3.2.4) un 10,0 mn PP-3-MXM/A4-13C3 (5.3.2.3) B MepHY KONby BMeCTu-
MOCTbiO0 250 M 1 AOBOLAT 4O METKA pacTBOpPUTENEM.

5.4 [pyrvue peakTuBbl

5.4.1 MeTaHON, aHaNTUYECKOl CTEMNEHN YNCTOThI.

5.4.2 N300KTaH, aHa/IMTUYECKON CTEMEHN YNCTOTbI.

5.4.3 AUETOH, aHaNIMTUYECKOWN CTEMEHMN YMUCTOTHI.

5.4.4 Tonyon, aHa/IMTUYECKON CTEMNEHWN YNCTOTHI.

5.4.5 Tpem-6yTun-MeTUN0BbIN 3hup, aHATUTUUYECKOW CTEMEHN YUCTOTHI.

5.4.6 Bopa, ynbTtpayucras.

5.4.7 CepHasa kucnota (uncrtota >95 %).

5.4.8 ®eHnnbopHas kucnoTa (umuctota >97 %).

5.4.9 bpomug Hatpusa (4mucTtoTta >99,5 %).

5.4.10 PactBOp mMeToKcuAa HaTpua B MeTaHone (maccosas fonsa 25 %).

5.4.11 PacTuTenbHOe Mac/io XO0/J04HOr0 OTXkumMa 6e3 TepMmuyeckoin 06paboTkum (KOHTPOSbLHOE Macro,
cM. 9.4).

5.5 PacTBOpbl peakTnBoB

5.5.1 BopgHbIi pacTBOp CepHO knucnoTbl (25 %). MepeHocaT 25 mna cepHoii kucnoTbl (5.4.7) B MEpHyto
Konb6y BmectumocTbto 100 mn, cogepxawyto 50 mn Bogbl (5.4.6). oBoaaTt o meTtkn sBogoii (5.4.6) n romore-
HU3MPYIOT.

5.5.2 Kucnblii BoAHbIW pacTBop 6poMuga Hatpusa (6pomug Hatpusa 600 mr/mi, o6bemMHas [ONs CepHoii
kncnotel 0,9 %). PacTtBopstoT 600 r 6pomuaa Hatpusa (5.4.9) B 700 mn Bogbl (5.4.6). MepeHoCAT pacTBop
6pomuaa HaTpus B MeEpPHYK konby BmecTumocTbio 1000 mn, cogepxalyo 36 M1 pacTBopa CEpPHOW KUCMOThI
(5.5.1). JoBogAaT oo meTkn Bodon (5.4.6) N rOMOreHU3npytoT.

5.5.3 PactBop meTtokcuga HaTtpusa (0,35M). MepeHocAT 20 Ma meTokcmaa Hatpusa (maccoBas gons 25 %)
(5.4.10) B mepHyt0 KON6Yy BMEeCTMMOCTbIO 250 MmN, 4OBOAAT A0 MeTkn MeTaHosioM (5.4.1) 1 roMOreHunsnpytoT.

MpumevyaHne — PactBop meTokcmga HaTpus (0,35M) MOXHO XpaHUTb B XO/I0AU/IbHUKE B TEYEHNE He MeHee
Tpex Mecsues.

5.5.4 PacTtBop heHnn6opHOi KMCNOTbl (HacbllWweHHbI). BepyT HaBecky 12,0 1 dheHNN6OPHOWK KUCOThI
(5.4.8) ngobasnsawT 100 mn cmecn Bogbl (5.4.6) ¢ aueToHoMm (5.4.3) c 06bemMHOW goneli Bogbl 5 %. SHEPruyHo
BCTPAXMBAIOT.

MpumedyaHne — deHUNGOPHAs KWC/OTa MOSIHOCTLIO HE PacTBOPSIETCA B CMEcWU pacTBopuTeneil. Ha atane
JepuBaTtumsaumum UCronb3ytoT TOMbKO HaoCcafouHblid cnoli (cm. 8.1.11). 3TOT pacTBOP MOXHO XpPaHUTb MPU KOMHATHOWA
TemrnepaType B TEYEHNE HE MEHEE TPEX MECSLEB.

4



FOCT ISO 18363-4—2024

6 O6opypaoBaHue

6.1 Buxpesas Mellaska.

6.2 OxnaxpaeMblil NOTOK Ana npob, ¢ nogaepxusaemoii Temnepatypoi (10 + 0,5) °C.

6.3 lMopgorpeBaemblil NOTOK 415 NPo6, C BO3MOXHOCTbIO NepemMellnBaHusa, ¢ No44epPXMBaeMoin Temne-
paTypoii (80 * 4,0) °C.

6.4 YnbTpasBykoBas BaHHa.

6.5 Cuctema N'X-MC/MC, c MHXEKTOpOM C geneHnem/6e3 geneHus notoka u onuymein obpaTHON npo-
OYBKMN.

6.6 'X-K0NnoHKa M3 NnaBfeHoro keapua, HenoasmxHas asa: 5 % audpeHuna — 95 % gumeTnanonucu-
JloKCcaHa UAn aHasnormyHon NONSAPHOCTU, ANINHON 20 M, BHYTPEHHUM guameTpom 0,18 MM, TONWMHON MEHKU
0,18 mkm. MpeakonoHka: HenogBMXHaA dasa: 5 % gudeHnna — 95 % gumeTunnonucuaokcaHa UamM aHano-
TMYHOM MONSPHOCTWU, ASINHON 2 M, BHYTPEHHUM gnameTpoM 0,53 MM, TOAWMHON nieHkn 0,10 MKm.

MpenkonoHKYy Nepnoanyeckn 3aMeHsaI0T 419 COXpaHeHua xopolwei opMbl NUKa U YYBCTBUTETBHOCTW.

6.7 Mukpogo3aTop, No3BOAAKLWMIA fo3mpoBaTb 06bem oT 1,0 go 1000 M.

Mcnonb3oBaHne Mukpogo3aTopa pekomeHAyeTcs A/ nocrefoBaTefibHOro fo6aB/ieHUs TOYHbIX KO-
YecTB pPacTBOPOB BHYTPEHHUX CTaHAAPTOB WAN pa3BefeHns CTaH4apToB AN rpagynpoBKu.

7 Mpoba n xpaHeHne

7.1 OT60p nNpob

OT60p Npob6 He siBAsieTCs NpeaMEeTOM [aHHOro metofa. PekomeHayemblii MeTos oT60pa nNpo6 npuseeH
B ISO 5555.

7.2 MoprotoBka Npo6bl As1 UCMbITAHUS

Xungkne npob6bl Mcnosb3ywT 6€3 A0N0SHUTENbLHOW 06paboTku. TBepAble WM HENnpo3payHble XUpbl
OCTOPOXHO pacnaaBfslT nNpu Temnepatype npubnmsantensHo 60 °C B CyWNNbHOM WKady WM Ha BOASHON
6aHe. [1na BbICOKOM/JIABKMX XUPOB TEMNepaTypy YBeMYNBAKOT NOCTENEHHO, ¢ warom 10 °C, noka He HayHeTcs
npouecc nnasneHus. Mpobbl ¢ 60bWMM coaepXaHMeM BoAbl nepen 0T60poM Npo6 HEOOGXOAMMO BbICYLIUTb
(Hanpumep, 6e3BogHbIM Na2S 04).

XXvpbl 1 Macna ¢ TemnepatypamMu nnasneHus cebiwe 60 °C yacTo 3aTBepAeBalT B Mpouecce Bbigep-
XuaHus npu Temnepartype 10 °C B npucyTCTBMU peakymoHHOl cpegbl (cm. 8.1.4). DTO BAWUSAET Ha MOSHOTY
pacLiensieHns C/I0XHOro agympa, NoCKO/bKy CKOPOCTb peakuunn CylecTBEHHO CHuxaeTca. Ana nogaepxaHuns
peakunn BaxHO, 4TOObl BbICOKOMABKME XMUPbl 06pa3oBbiBa/i IMY/IbCUIO B BUAE MOJSIOYHOro pacteopa. lMon-
HOCTblO 3aTBepeBLlUve NPobbl 06bIYHO MOKA3bIBAKT HU3KYKD MHTEHCMBHOCTbL CUITHaAa U HEBOCMPOU3BOAUMbIE
pe3ynbTaTbl. CurHanbl BHYTPEHHEro ctaHgaprta SABnAlTca 3QeKTMBHbIMKU Mapkepamu Ans obHapyxeHus
npo6, KoTopble C TPYAOM NOABepralTCcsa peakuun pacwenneHns. Ecnm curHansl BHyTPEHHEro cTaHgapTa npo-
6bl cocTaBAT MeHee 50 % OT cpefHUX CUTHA/IOB BHYTPEHHEro cTaHAapTa npob Ans onpeaesieHus CTeneHu
n3BMeYeHnsi, Heo6X0AUMO 3aHOBO FOTOBUThL MPOOLI C MEHbLLUMM COAEPXAHWEM Xupa nan Macna.

7.3 YcnoBusa xpaHeHus

Ha KoHUeHTpauuu rnMunannoBbiX 3(UPOB BAUSAIOT YCNOBUSA XPaHeEHWs, TOorga Kak Ha KOHUeHTpauuu
apupoB MXMAO — He BauatoT. NMoATBEPXAEHO, YTO KOMHaTHaa Temnepartypa (22 °C) obecneumBaeT Hauayu-
Wy CTabUNbHOCTb Kak A4NA rMMUnAnNoBbIX 3UPOB, TakK U ANA CNOXHbIX adpmpoB MXMA u, Takum obpasom,
npoo6bl cnefyeTt XpaHUTb UMEHHO B TakMX ycroBuAX. Mpobbl HENb3A XPaHUTb B XO/104UIbHUKE (NpU Temnepa-
Type 4 °C), NOCKO/IbKy TaM CO BPEMEHEM MOXEeT NPOU30ATU pasfioXeHne rnLMAnI0oBbIX 3(hpOoB.

8 lMpoBegeHVe ncnblTaHUA

8.1 MoaroToBKa Npo6Gbl ANsl UCMbITaHUS

MpumeuyaHne — lMpoueaypa npuBedeHa oS 0AHON Npobbl. padk NOATrOTOBKM NapasinenibHbIX Npod cepumn
13 20 npob ans atanos 8.1.5 1 8.1.6 npuBeaeH B Tabnue A.2.
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8.1.1 BbepyT HaBecky oT 100 go 120 mr npo6bl Macna wam xupa (c TouHocTelo o 0,01 mr) B Buane ang
X BMecTUMOCTbIO 2,5 M. ANa XUPOB M Macesn c Temnepatypamu nsassieHus cBbiwe 60 °C 6epyT HaBecky
He 6onee 100 MPkupa, 4TOObl NPeaoTBPaTUTL 3acTbiBaHWE peakuMOHHON cmecu B xode nepeaTepudmkaluu
(cm. 10.1).

8.1.2 Ko BceMm npobam gob6asnsot 100 mkn tonyona (5.4.4) n 200 Mkn TpeT-6yTUA-METUNOBOTO adhu-
pa (5.4.5), a 3atem 100 mkn pa6oyero pactBopa BHyTpeHHero ctaHgapTta (5.3.3.5).

OTanbl 8.1.3—8.1.9 A0/MKHbI BbINONMHATLCA 6€3 nepepbiBOB, UTOObI 06ecneynTb NpaBu/ibHOE Ko/nye-
CTBEHHOE ornpejesieHune.

8.1.3 lNepemewnBaT BCe NPOobbLI C NOMOLW b HarpeBaemoin mewankn (80 °C, 250 06/MUH) B TeueHue
120 ¢ wan noka BECb XUP He pacniaBUTCA W He pacTBOPUTCA.

8.1.4 TomoreHusmpywT B TedyeHne 10 ¢ C NOMOLLbK BUXPEBOW Mewanky 1 NOMeLwarT Buanbl B OX1ax-
Aaewmblii NoTok ans npo6 (10 °C). OcTaBNAT UX OX/lax[aTbCa B TeyeHne ToyHo 240 c.

8.1.5 HaumHawT nepeatepudukauunto, gobasnasa 200 mkn pactsopa metokcuga Hatpusa (5.5.3). Tomo-
reHnsnpyloT B TedeHne 10 c nocne gobasreHna pactsopa metokcuga Hatpua (5.5.3), ucnonb3sys BUXpeBYyto
Mellasnky, n noMmewatwT npoby o6paTHO Ha oxnaxaaemblii TO0TOK.

8.1.6 CnycTs To4HO 12 MWMH OoCTaHaBNMBalT peakuuio, gobaenas 700 MK KMCOro BOAHOIO pPacTBO-
pa 6pomuga Hatpusa (5.5.2). FT'omoreHn3npyT B TeyeHne 10 ¢ ¢ NOMOLLbI0O BUXPEBON Mellasniku u OCTaBAAT
cTabunmsnposBaTbCA NP KOMHaTHOW TemnepaType B TeYeHWe He MeHee 5 MUH /15 NOJIHOro npeo6pasoBaHus
Bcero rnuymngona 8 3-Mbra.

8.1.7 [o6aBnstT Bo Bce npobbl no 300 mkn n3ooktaHa (5.4.2) n rOoMOreHn3MpyT C MOMOLLbI BUXpe-
BO Mewasikm B TeyeHue 10 c.

8.1.8 Bce npobbl nepemelinBalT ¢ NOMOLb0 HarpeBaemoli mewanku (80 °C, 400 06/MWH) B TeueHune
(270 = 10) ¢ unn [0 MOSIHOTO pPacTBOPEHUA W romMoreHusauun (4acTU4HO) 3aTBEPAEBLUErO UM XenaTUHUPO-
BaHHOIo BepxHero csos (cMm. 7.2).

8.1.9 [fatT npobam OCTbITb B TeyeHne 3 MUH nepepj oTAesIeHNeM OpraHMyecKoro cfos, cnefs 3a Tem,
4yT06bl HEe yAannTb YacTb BOAHOTO CM0SA, M OTOPachIBAIOT IKCTPAKT.

8.1.10 fo6aBnsAwT 600 mMkn cBexero nsooktaHa (5.4.2) 1 TOMOreHU3MpyT ¢ NOMOLLbID BUXPEBON Me-
wasskn B TeyeHne 10 ¢ ¢ nocnefyowWwnm OTAE/IEHNEM OPraHny4yecKkoro c/os, cnegsa 3a Tem, YTobbl He yaanuTb
YyacTb BOJHOrO C/105. DKCTpaKT oTbpackiBatoT.

8.1.11 JAo6aBnsaT 100 mkn pactBopa eHuNn6opHOn kucnotbl (5.5.4) U TOMOreHM3npyT C NOMOLbIO
BUXpeBOi Melwasikn B TeyeHne 10 c.

8.1.12 [fo6asnswT 600 Mka cBexero nsooktaHa (5.4.2) n roMOreHn3MpyT C NOMOLLbI0O BUXPEBOI Me-
wasnkn B TeueHne 10 ¢, 4To6bI M3BNEYb NPOU3BOAHLIE U NpoaHann3npoBaTb metogom MX-MC/MC, nytem BBe-
peHnsa 2,0 Mk opraHM4Yeckoi gassbl.

8.2 lMocTpoeHue rpaaynpoBOYHOIL KpuBOI

8.2.1 B 10 Buanax gna X smectumocTtbio 2,5 mn B3gewnsatroT no 100— 120 Mr KOHTPOJIBHOIO mMacna
(5.4.11). Ao6aBnsatwT Tonyon (5.4.4), mpem-6yTun-meTunnoBsiin acpup (5.4.5), pacTBop BHYTPEHHETO cCTaHdapTa
(5.3.3.5) n cooTBeTCTBYOWMNIA rpagympoBoYHblii pacTtBop (5.3.3.1—5.3.3.3), kak nokasaHo B Tabnuue A.l.

8.2.2 OO6pabaTbiBalOT rpagynpoBoYHbie MPoObl COracHO npoueaype, UCNOAb30BaHHOW ANA UCNbITye-
MbIX NP0O6, HaYMHasA ¢ pacTBOpeHMs nNpobbl (cm. 8.1.3).

Bce cooTHOWeEHNA pacTBOPUTENSA U PEAKTUBOB AO/MKHbI ObiTb OANHAKOBLIMMW A8 BCEX rPagynpoBOYHbIX
npo6 1 HEM3BECTHbIX Npo6, Kak onncaHo B 8.1.

8.3 lNapameTpbl ra3oBoW xpomaTtorpacpum n macc-CnekTpomMeTpum

8.3.1 BBogumbini 06beEM: 2,0 MK/

8.3.2 Pexum BBOga: 6e3 gesieHnsi NOTOKa, BpeMs 6e3 geneHunss paBHo 2,0 MuH.

8.3.3 TemnepaTtypa npu BBoge npobbl: 350 °C.

8.3.4 las3-HoCuUTenb: Trenuin, ckKopocTb noToka: 1,7 MA/MWH, NOCTOSIHHbLIA MOTOK NPOAYBKN CENThbl:
5,0 MA/MuH, pasgeneHHblit NoTok paseH 100 MA/MUH.

8.3.5 Bpems Hauyana obpaTHoii npoayBku: 6,0 MuH. MapameTpbl Havyana obpaTHOW NpoayBKM cnepyeTt
onpefensATb 3aHOBO NOC/IE KaXAOro M3MEHEHWS, KacalLwerocs aHaInTU4Yeckon KOMIOHKN UAN NpeaKoNOHKN.

8.3.6 TemnepaTypHas nporpamma TepmocTata 'X: 70 °C (M30TEpMUYECKUI PEXMM B TeyeHne 1 MUuH),
oT 70 °C go 120 °C co ckopocTbto 15 °C/MuH (M30TepmMuyeckuin pexumm B TeyeHume 0,5 muH), oT 120 °C po
350 °C co ckopocTbio 40 °C/MUH (M30TEPMMUUYECKUIA PEXMM B TeyeHune 2,5 MUuH).

6
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8.3.7 TaHAeMHbIli Macc-CNeKTPOMETPUYECKUii 4eTEKTOP C MOoHM3auuel 3nekTpoHHbIM yaapom (El), mo-
HUTOPUHT BblGpaHHbLIX peakuyunin (SRM), Temnepatypa AuHum nepegaun: 315 °C, Temnepatypa WMOHHOIO uc-
ToYyHuKa: 290 °C.

8.3.8 lMpumep BpemMeHN yaepxusaHus = nonpaska: 3-MXMA4 (6,70 £ 0,3) muH, 2-MXMA4 (6,80 + 0,3) MuH
n 3-MBMNA (7,00 + 0,3) MuH. ®aKkTU4YecKkne 3HaYEeHUS BPEMEHUN yAEpPXMBAHUA MOTYT OT/IMYATLCA AN PasHbIX
KO/TOHOK.

MapameTpbl Ansa maccoBbix nepexogos MC/MC npuBegeHbl B Tabnuuye 1. MNpumepbl xpomatorpamm
npegcTassieHbl B npunoxeHun C.

Ta6nuuya 1— O630p HACTPOEK TaHAEMHOr0 Macc-CrneKTPOMETPUYECKOTO AeTeKTopa A/ MacCOBbIX NEepPexoaoB Kax-
[0 napbl NOHOB

Has3saHue PopyTensCkuii Aueiika [loyepHunit noH Q3
KOMMOHEHTA (ucxopHbIn) noH Q1, coyaapeHuii Q2, Maccg/3apﬂ,q (m/z)’ Llenb maccoBoro nepexoga
macca/zapsg (m/z) ev3
3-MXnA 196 8 147 KonnyectseHHoe onpenenexHve
3-MXnf,
3-MXnA 198 8 147 KonnyecteeHHOe onpepgenexHve
3-MXnj,
3-MXna-1x 3 199 8 149 KonuuecTeBeHHoe onpefeneHue.
BHyTpeHHWIA cTaHgapT 3-MXM4/2-
MXr4,
3-MXn4-1x 3 201 8 149 KonuuecTeBeHHoe onpepenexHue.
BHyTpeHHWiA cTaHgapT 3-MXM4/2-
MXA,
2-MXnA, 196 14 104 KonunuyectseHHoe onpepgerieHne
2-MXnp,
2-MXnA, 198 14 104 KonunuyectBeHHoe onpepgerieHne
2-MXnf,
3-MBMnA 240 8 147 KonunyectseHHoe onpegesiexHne
ravumaona
3-MbMn4 242 8 147 KonunyectseHHoe onpepnenexHve
ravumaona
3-MBra-13C3b 243 8 149 KonunyectseHHoe onpegeneHue.
3aBbllleHHasn oueHka ravupgona us
3-MXnj,
3-MBrAa-65 245 8 150 KonunyectseHHoe onpegeneHue.
BHYTpeHHW1 cTaHgapT ravumgona
3-MBrAa-65 247 8 150 KonunyectseHHoe onpegeneHue.

BHYTPEHHWI1 cTaHaapT rMuuaona

a MapameTpbl €V B Auelike coyfapeHuii MOryT OT/MyaTbCa 419 pasHbiX TUNOB TaHAEMHbIX Macc-CreKTPOMETPOB,
CUCTEM OT pasHbIX MPOU3BOAMTENEN, UM ANS TOTO U APYroro BMeCTe, Y TPebyoT ONTMMM3aLmn AN Kakaoin OTAeNbHON
CUCTEMBI.

b KBasimcpukaumoHHbIli maccoBblii nepexopg ans 3-MBIM4-13C3 HeBO3MOXEH 3a cuyeT adhdhekTa nHTepdepeHuun npu-
pogHoro nzotona 13C 3-MBIMJ, (m/z 242), KOTOpbIin N3BNEKAETCS COBMECTHO C HUM B OMMCAHHbIX YCOBUSIX.

9 O6paboTKka pe3y/ibTaToB

9.1 OO6Lwune NoIoXeHUS

O6paboTka pe3ynbTaTtoB A0/KHA MPOUCXOAUTbL B ONpeAesleHHOM nopsgke, Tak 4To6bl MOXHO OblfI0 KO-
NINYECTBEHHO ONpPeaennTb U CKOPPEKTUPOBaTb 3aBbllleHWe pesynbTaTta onpeaeneHua raumuyugona. 3-MXMn

7
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ABNSAETCA UCTOYHUKOM o6pasoBaHuA rnumumngona in vitro B npouecce peakuuu nepeatepudukaumm (cm. 8.1.5),
npuyem KonM4yecTBo obpasoBaBLUerocs ruumaoaa npsamMo nponopumoHasibHO KOHLEHTpauuy CloXHOro adu-
pa [8] 3-MXMNA. MosTomMy cHayana onpeaenstoT KOSIMYECTBEHHO CMOXHble adupbl 2-MXM L n 3-MXM4 no
opmynam, npueBefeHHbIM B 9.2.

B 9.3 npegcTasieHbl pacyeTbl 4NA MNMLUAUIOBBIX 3MPOB. BHavyane onpefensannT obujee KO/IMYeCTBO
rnuyngona. Nnockonbky 3-MXMA-13C3 npucyTcTByeT B U3BECTHOM KOIMYECTBE, OH C/IYXXUT MOAeNIbHbIM coefun-
HEHMEM ANs umuTauum pasnoxeHus 3-MXM[J B npouecce nepeatepudukaymmn. NMoCKONbKY Kak MeuveHblid, Tak
N HemeuyeHblih 3-MXM A npeobpa3yoTcsa B CBOM MMUUNAOMAOBLIA aHaNor ¢ 04MHAaKOBOI CKOPOCTbIO M He3aBuCU-
MO OT KOHUeHTpauyun 3-MXMJM, konnyectso rnmympon-13C3 (cm. 9.3.3) CAYXNUT OAHOTOYEYUHONW rpaaynpoBKOM
01 BblUMC/IEHUA KONMYecTBa rnuuuaona, nHayuuposaHHoro agoupamu 3-MXMA4 (cm. 9.3.4) [8]. NMpeobpaso-
BaHMe 3-MXMA B rAMumagon He 3aBUCUT OT MaTpuubl. CnegoBaTenbHO, BCce (QOPMY/bl, OnNucaHHble B 9.2 n
9.3, crepgyeT NpUMEHSATb KO BCeM npobGam 6e3 MCKAUYeHUs, BkI4Yas npobbl ¢ gobaBKoOn a8 onpegeneHus
CTEMNEHN N3BNeYeHus.

9.2 KosimyecTBeHHOe onpegesieHne CNoxHbIx adoupos 2-MXMNA4 v 3-MXM4,

9.2.1 CTpoAT rpagynpoBOYHYI0 KPWUBYH, OTKNaAbiBas MO OCM X OTHOWIEHWE KonuyecTBa ctaHgapTta (B
nepecyeTe Ha CBOOGOAHbLIN akBMBaneHT Xx-MXI/[) K KONn4yecTBy BHYTPEHHEro ctaHgapTa (B mepecyeTe Ha CBO-
604HbI akBMBaneHT 3-MXIMA-13C3), a no ocn y — OTHOLWEHME naouiageli COOTBETCTBYHLIMX MUKOB. [N Ko-
NINYECTBEHHOIO onpejesieHUs UCNOb3YITCA MOHbI C OTHOWeHNneM m/z 104 (2-MXNA4) van m/z 147 (3-MXMA4)
n 149 (3-MXMNA-13C3). iuHnio perpeccun paccymTbiBaoT no popmyne

y=ax + b, (1)

roe y — u3MepeHHoe oTHoweHue curHanos 2-/3-MXMA4 v 3-MXMA4-13C3;
X — TeopeTnyeckoe oTHoweHue 2-/3-MXMA, wmkr, Kk 3-MXMA-13C3, Mkr, B rpagympoBOYHON Npobe;
a — HakNOoH rpajympoBOYHON KPUBOWA;
b— oTpe3ok, oTcekaeMblii rpajynpoBOYHON KPUBOI Ha OCU Y.

Cnepyet ybegnTbCcs, 4TO NMHEWHOCTb Xopowasa (R2 > 0,99) u oTpe3ok Ha ocM y nNpeanoyvYTUTEeNbLHO
< [0,011, ans gOCTMXEHNA HEOHXOAUMOWN TOYHOCTY ANA NPO6 NpY 0YEHb HU3KOWN KOHLLEHTPaLUM CMOXHbIX 3u-
pos 2-/3-MXMNA4. Cm. 10.4.

9.2.2 KoHueHTpauyuto admpoB 2-MXM4 n 3-MXM/[ B ucnbityemoin npoée, Mr/kr, paccunTteiBatoT no ¢op-
Myne

“analyte
45 y 1000 )
~uncorrected = m IS’
Asample
e Wuncorrected HEeCKOpPEeKTUpPOBaHHasA KOHLEHTpaLuusa CMOXHbIX 3npoB 2-/3-MXT1[ B ucnbiTyemoin npo-

6e B nepecyeTe Ha cBob6oAHbIA 2-/3-MXIM M, mr/kr macna;
'thalyte — nfaowajb nNuka HemeyeHoro aHanuta (2-MXMNA, m/z 104 vnn 3-MXMNA4, m/z 147);
mMacca 3-MXMM/A4-13C3, no6aBNeHHOro B UCMbITYEMYO NPOBY, MKT;
nnowaab nvka npoussogHoro 3-MXTMA-13C3 (m/z 149);
a — HaK/IOH rpagyupoBOYHOWN KPUBOIA;
b — oTpe3ok, oTcekaeMblil TpafyMpoOBOYHOI KPUBOW Ha ocu y;

rsample mMacca npob6bl, Mr.

9.2.3 CTeneHb M3BEYEHUSA CMOXHbIX 3chnpoB 2-/3-MXI[J, B KOHTPO/IbHLIX Npo6ax macna ¢ fob6aBKol,
%, paccunTbiBalOT No popmyne

jaji _ wsplked blank oil .q4qq
(3)

~ theoretical

roe R — cTeneHb M3B/ieYEHUS ONSA C/IOXKHbIX 3upoB 2-/3-MXT [, B cepun McnbiTyeMbiX Npob, %;
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Aspiked blank ol — ycpeAHeHHasA HeCKOpPPEeKTUpOoBaHHasA KOHLEeHTpauus CNoXHbiX agupoB 2-/3-MXMM4, nony-
YeHHas no 9.2.2 AnsA KOHTPO/bHbIX NPo6 Macna c fo06aBKoiA;

witheoreticai — pacueTHas TeopeTMYecKkas KOHLEHTpauus CroXHbIX 3pupoB 2-/3-MXT B KOHTPOJIbHbIX
npobax macna ¢ fo6aBKOi, MI/Kr, BbIYMC/IEHHAA MCXOAA M3 MaccChl NMPO6bl K KOHULEeHTpaLuuu
pobaBouyHoro pacteopa (5.3.3.4).

9.2.4 KoHeuHbIn pe3dynbTaT AN CNOXHbIX achupoB 2-/3-MXM[J B ncnbiTyemoit npobe, Mr/kr, paccuuTbl-
BaloT no popmyne

100
AMirral = ~uncorrected ~ > (4)

roe wfinal — KoHeyHas CKOpPpeKTUpPOBaHHAas KOHLUEHTpauus CroXHbIX auposB 2-/3-MXT[ B ucnbiTyemoi
npo6e B nepecyeTte Ha cBO6OAHbIN 2-/3-MXIM A, mr/kr macna;

%jncorrected — HECKOPPEKTMPOBAHHAsA KOHUEHTPauus C/0XHbIX 3adupoB 2-/3-MXIM A B ucnbityemonn npobe,
nosyyeHHas no 9.2.2, B nepecyeTe Ha cBO6oAHbIA 2-/3-MXM M4, mr/kr macna;

R — paccuuTaHHaa cteneHb M3BfieYyeHns, noayyeHHasa no 9.2.3, %.

9.3 KonnuyecTBeHHOe onpegeneHne rMuuuMannoBbiX aMpoB

9.3.1 CTpoAT rpajyvupoBOYHYH KPUBYHD, OTKIaAbiBasi Mo OCM X OTHOLWEHWE KosmMyecTBa cTaHgapTa (B
nepecuyeTe Ha 3KBMBAMEHT rNUUMAONA) K KONUYECTBY BHYTPEHHEro ctaHgapta (B nepecyeTe Ha 3KBUBANEHT
[eliTepupoBaHHOIO rNuuMaona), a no ocu y — OTHOLWEHMe nnowaneli cooTBETCTBYHLWMUX NUKOB. ANs Konu-
YECTBEHHOro onpeAeneHna MCcnosb3ytTcs MOHbI C OTHOWeHMeM m/z 147 (3-MBMA) n m/z 150 (3-MBMNA-65).
PaccunTbiBalOT IMHUIO perpeccumn no gopmyne

y = ax + b, (5)

rae y — W3MepeHHoe oTHoweHue curHanos 3-MBMA n 3-MBMA-65;
X — TeopeTuyeckoe oTHoweHue 3-MBMA, mkr, u 3-MBIMA-65, MKr, B rpagynpoBOYHOl npobe;
a — HakKJ/IOH rpagynpoBOYHON KPUBOIA;
b — oTpe3ok, oTcekaemblii rpafyMpoOBOYHON KPUBOW Ha ocu .

CnepyeT y6eauTbCcs, 4YTO IMHERHOCTb xopowas (R2 > 0,99) n oTpe30ok Ha ocu Yy NpefnovYTUTESNbHO
<]0,011, gnsA gocTUXEHNA HEOOXOAMMON TOYHOCTM ANA NPO6 NPy OYEeHb HW3KOW KOHLEeHTpaLuuu ranunannoBbix
agpupos. Cm. 10.4.

9.3.2 O6uWy0 KOHUEeHTpauu rnuugona B UCnbITyeMoin npobe, mr/kr, paccunTbiBaloT No dpopmyne

-b

s 1000 6
Auncoirected ~
Asample
roe wuncOrrected — o6wasa KOHUEeHTpauus ramymnaona B UCNbITyeMOM Npobe B nepecyeTe Ha CBOOGOAHLIN Tn-

unaon, Mr/kr macna,
['analyte — nnowagb nuka npoussogHoro 3-MBMA4 (m/z 147);
A7lg — macca rmnuumaona-65, fo6aBneHHOro B UCMbITyeMylo Npoby, MKr;
A\s — nnowapab nuka npoussogHoro 3-MBMA-65 (m/z 150);
a — HakK/NOH rpagyMpoBOYHON KPUBOW;
b — 0OTpes30k, oTCekaeMmblil rpagyMpoOBOYHON KPUBOWN Ha OCK Y.

m sample ~ macca nP°6b|. mr
9.3.3 KonunyectBo rnuumpona-13C3, o6pa3oBaBLIErocsi B pesynbTaTe LWe/IovHol nepeaTepudukaymu,
Mr/kr, paccuutbiBaloT no opmyne (7), cm. 10.3:

¢ 000
analyte m.s

" ™

S Asample
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roe wglyl3c — KOHueHTpauusa rnmumpona-13C3 B ucneiTyemoi npobe B nepecyete Ha CBOGOAHbIA FANLMAOI-
13C3, mr/kr macna;

ranalyte — naowagb nuka npounssogHoro 3-MBIMA-13C3 (m/z 149);
[T7]3 — macca ravumgona-c!5, no6aBneHHOro K ucnbiTyemoi npobe, MKr;
A\s — nnowapgb nuka npoussogHoro 3-MBMA-c!5 (m/z 150);

m sampie — Macca npobbl, M.

9.3.4 KoHueHTpayuio ravuugona, nHayumposaHHoro 3-MXM/M4 B pesynbTaTe LWENOYHON nepeatepudm-
Kauumn, Mr/kr, paccymTbiBaloT no popmyne
/ \
. %-MCFDe
w glyMCPD giylx3’ (8)
"WB-MCPD-13C3 J
roe HglyMCPD KOHLEeHTpauusa ravuymaona, nigyuymposaHHoro 3-MXMJA, B ucneityemoli npobe B nepecue-
Te Ha cBOOGOAHbLIA rAvumMaon, Mr/kr macna;
A3-MCPDe KOHLEeHTpaunsa cnoxHblx acupos 3-MXI[ B ucneityemoli npobe (cm. 9.2.4);
A3MCPP"C3 KoHueHTpauua 3-MXMA-13C3, gob6aBeHHOro B UCMbITYEMYH Npoby, MI/KF macna;

WOly13C3 KOHUeHTpauua rnuympona-13C3 B npobe, mr/kr macna, (cm. 9.3.3).

9.3.5 KoHueHTpauuio rmuymuaona, MHAyLMpoBaHHOro rnumMannoBLIMKU ahupamu, B UCNbITyeMOW npobe,
Mr/Kr, paccuuTbiBaloT No opmyne

WGE  “uncorrected ~glyMCPD' (@)

roe WGE — KoHueHTpauus rauumaona, UHAYLMPOBAHHOMO MAULUAMMAOBLIMU 3hupamu, B UCNbITYEMON
npobe B nepecuyeTe Ha CBOGOAHbIA rMMUMAON, MI/KT Macna;
Auncorrected — HECKOPPEKTUPOBAHHAA KOHLEHTpauus rauumngona B ucnoityemoii npo6e (cm. 9.3.2);

W | mcpd — KOHUEHTpauus ravuugona, uHayumposaHHoro 3-MXM[4, B ucnbiTyeMoi npo6e, mr/kr macna
(cm. 9.3.4).

9.3.6 BbluncnaoT cTeneHb M3BeYeHUs rnunaona, MHAYLMPOBAHHOIO rnuMannossiMm adupamu, %,
no cpopmyne

_ "spiked blankoil .-jgq
(10)

N theoretical
rae R — cTteneHb U3BfeYeHnUs rMUUMANA0BbLIX 3MPOB B CEPUN UCTMbITYEMbIX NPO6, %;
"spiked blank ol — ycpegHeHHbIn pe3ynbTaT no 9.3.5 A5 KOHTPONbHLIX NPO6 Macna ¢ 4o6aBKoi;

“theoretical — pacueTHasi TeopeTuyeckas KOHLEHTpauus rMuunannoBbiXx 3ouposB B KOHTPOJIbHbLIX Mpo6ax
mMacna c go6aBKoli, BblYMCNEHHAA B 3aBMCUMOCTM OT Maccbl Npobbl U KOHUEHTpauun f4o-
6aBoyHoro pacteopa (5.3.3.4), mr/kr.

9.3.7 OnpepensitoT KOHEYHbI pe3ynbTaT gns rnuyuanaoBbiXx 3hMpoB B UCNbITyemMoi npobe, mr/kr, no
opmyne
100 1y
R

roe wfina] — KoHeuyHasi CKOpPEeKTMPOBaHHasi KOHLEHTpaLus C/I0XHOro adupa ravuuaona B UCTbITyeMOW npo-
6e B nepecyeTe Ha CBOGOAHBIA rAULMA0N, MI/KI Macna;

W — KOHUEeHTpauusa ramumannoBoro adpmpa B UCnbiTyemol npobe B nepecyete Ha CBOGOAHbLIA rAnum-
[on, mMr/kr macna, nosyyeHHas no 9.3.5;
R — paccuutaHHaa cteneHb nisnevyeHus, %, nosnyyeHHaa no 9.3.6.

10
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9.4 KoHTpO/Ib KayecTBa

Banugauua metoda foskHa ObiTb NMpoBefeHa B COOTBETCTBUMM C MeXAYHapOoAHbIMU MeTOAUYECKMMM
pekoMeHAauMAMKW MO Banngaunun aHaUTUYECKUX METOLOB.

dakTopbl cTeneHun ussnedyeHnsa (cm. 9.2.3 n 9.3.6) onpelenfAOT He pexe OAHOINO pasa B CYTKW, ABYMSA
napannenbHbiMyY onpeaeneHnssMun, ¢ NOMOLLbI KOHTPOJIbHON NpPo6bl TepMuyeckn HeobpaboTaHHOIO pacTu-
TeslbHOro macna ¢ go6aBoyHbIM pacTtBopoM (5.3.3.4).

[ns onpefgeneHnsa cteneHn nssnedyeHus sameHsaoT 100 mkn Tosyona Ha 3aTane 8.1.2 fo6aBOYHbIM pac-
TBopom (5.3.3.4) B 06beme 100 mkn. OcTanbHas npouegypa MAEHTUYHA Npoueaype C MUCMbITYEMbIMU MNpPO-
6amu.

Mpumepbl NOAXOAAWMX TEPMUYECKM HeobpaboTaHHbIX pacTUTENbHbIX Maces BK/IYalT O/IMBKOBOE
MacJsio NepBoro OTKKWMa U Cbipoe pancosoe Macso. Macna nepsoro OTXUMa W Cbipble pacTuTesibHble macna
He cofepXxart coeAuHeHun rnuungona wam 2-/3-MXMNJMA B o6HapyXuBaembix KO/M4YecTBax.

Cnepyet n3beraTb BBeAeHUA f06aBOK B 60/blIME KOMMYECTBA KOHTPO/IbHbIX NPO6 XWPOB WAM Macern,
KoTopble mnpegnofnaraetca UCMNonbL30BaTb B TeYeHUe A/INTESIbHOTo nepuoga BpeMeHn. HekoTopble KOHTPOJIb-
Hble Macna cofepxarT c/iefjoBble KONmyecTBa HEWU3BECTHbIX KOMMOHEHTOB, KOTOpble MOryT BCTYNUTb B pe-
akuuio ¢ ranmuuannoBbiMu admMpammu, NPUBOASA K CO34AHUID HECTabU/bHbIX WU CHMXKAKLWMUXCA CO BPEMEHEM
KOHUeHTpauuii. NMo3ToOMy HaCcTOSATE/IbHO PEKOMEHAYETCHA rOTOBUTbL CBEXMWE pacTBOpbl C fobaBKkaMy Henocpep-
CTBEHHO nepef aHann3oM, Kak onucaHo B 8.1.

Ona KoHTpona cneundunyHOCT M NPaBWMbHOCTM MeToda eXefHEBHO aHa/n3npPYKT KOHTPO/bHbIN 06-
paseL, 1 3ano/IHAIT KapTy KOHTPO/A KayecTBa A4 BCEX aHa/IMTOB M0 COOTBETCTBYIOWMUM AaHHbIM.

10 lMpwumeyaHnsA

10.1 [na HeKoTOpbIX MaTpul, CbIPOro Macna Wau Xupa OpraHMyeckuin crioii MOXeT 4acTUYHO 3aTBep-
JeBaTtb WK xenatuHnuposaTbCa [7]. TO He NMOBAUSET HA KOIMYECTBEHHOE onpejesieHne KOMMOHEHTOB, eciun
aTan 8.1.8 BbINOJIHEH KOPPEKTHO. Ecnu npobbl ¢ TemnepaTtypamu njassieHUs csbiwe 60 °C nposaBNAT Npu-
3HaKM 3aTBepfeBaHUs BO Bpemsa nepeatepudukaumn wam Ha atane 8.1.8 v nnowafb MUKOB BHYTPEHHUX
cTaHgapToB cocTasnseT meHee 50 % OT TUNUYHBLIX Naowageii NUKOB BHYTPEHHUX CTaHAapToB AN npob ¢
[06aBKON, NCNONMb3yeMbIX ANA onpefefnieHns cTeneHn ussnedeHns (cm. 7.2), To NnoaroTosky npob TpebyeTtcs
NOBTOPUTbL C MeHblleli maccoit npo6 (meHee 100 wmr). MaTpuubl € TakuM O0COGbIM NOBEAEHNEM HE WCMOMb30-
BanuCb ANA BaNAngauumn gaHHoro mertoga.

10.2 Bce wncnonb3yemble pacTBOpPbl BHYTPEHHUX CTaHAAPTOB FOTOBAT C NMOMOLLbIO CMOXHBIX 3¢hMPOB
KOHTPOJIbHbLIX coeguHeHnii. Ana Bcex pacyeToB B 9.2 1 9.3 NCNOMb3YIOT 3KBMBAJIEHTHYIO KOHLUEHTpauui CBO-
604HOro coefMHeHns. KOHLEHTpaUUKN, nepeynciieHHble 4158 CTaHAapTHBIX pacTBOPOB B 5.3, Takxe BbipaxaloT
KaK 3KBMBa/IeHTHble KOHLEHTpauun cBO60OAHOIo coeiMHeHNA. DTN KOHLUEeHTpaLuy cBOOOAHbIX 3KBUBA/IEHTOB
2-/3-MXMN A4 v rvungona B MKI/MN OCHOBaHbl Ha Macce C/OXHbIX 3(WMPOB KOMMOHEHTOB, NepeyncneHHbIX
B 5.2. B KayecTBe CTaHA4apTOB MOXHO MCMNO/Ib30BaTb C/IOXHble 3(PUPbI APYTMX KOMMOHEHTOB, HO NPV 3TOM
COOTBETCTBYIOLWNM 06pa3oM CKOPPEKTMPOBATb MAaCCy C/I0XHOro ajpupa coegumHeHus, 4tobbl NosyyYnuTb aHa-
NOTrNYHble KOHLEeHTpauun ceobogHoro akempaneHta. ®opmyna (12) moxet ObITb UCNONb30BaHa 419 pacyeTa
Tpebyemoi mMacchbl CI0XHOro adhmpa ctaHgapTa, 4Tob6bl NOAYYNTb PACTBOP XesaeMol KOHUeHTpayumn csobos-
HOro 3KBUBAJIEHTA B MKI/M.

TT0 ~std sol 12
mstd = ‘w std sol * 1000 - (Lg)
mfineeeq
roe mstd Macca B3BELLUEHHOro cTaHfapTa, Mr;
m mol MoOJIipHas macca UCMnofb3oBaHHOro craHgapta MXMA vav ravunannosoro adupa, r/mosns;
mfree eq MOJiIipHas Macca CBO6OJHOro 3KBUMBA/IEHTHOr0 KOMMoOHeHTa; MXMJ (110,539 r/monb) nau ram-
umaona (74,079 r/monb);
rstd sol Xenaemas KOHUeHTpauusa cBo60OAHOro akBMBaneHTa B CTaHAApPTHOM pacTBope, mr/n;
"std sol Xenaemblii 06bEM CTaHAapTHOro pacteopa.
10.3 MpumeHsaa ycnosus nepeaTepudurkaunm, onnucaHHble B pasjesie 8 gaHHOro metoga, npeobpaso-

BaHune 3-MXT14 B rnuuympon oxunpgaetca oT 5 % go 10 % gna TMNUYHOTO KOHTPOJILHOTO Macna. Takas CKOpOoCTb
KOHBEpCUWN ABNSIETCSA CTabu/bHOW B BOCMNPOM3BOAMMBIX YC/IOBUAX, HO B 3HAYUTE/IbHON CTEMEHW 3aBUCUT OT

n
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KoHueHTpaunun NaOCH3, TemnepaTtypbl U BpeMeHu peakuuu. Takum obpa3omMm, CKOPOCTb KOHBEPCUUN A1 NPo6
ANa onpefeneHns CTeneHyn M3BJIeYEHUS MOXET CAYXUTb AOMOSIHUTENbHOW MPOBEPKON CTabUIbHOCTU MEeTOo-
[a U KOHTpPO/IeM BO3MOXHOTO pasfioXeHUs peakTuBOB WAW MOrpelHocTeld NnoarotoBkn. OTKNOHEHME OT 3TOW
CKOpPOCTW KOHBEpPCUU ABNAETCA TUMWUYHLIM pe3ynbTaToOM OTK/IOHEeHUA TeMnepaTtypbl nepeatepudukaumm (He-
ahpeKTUBHOE oxnaxaeHne) nnn koHueHtpaumum NaOCH3 B cooTBETCTBUMU C NMpoueaypoli, onnucaHHoli B 8.1,
nnn owmbKkaMmn pacyeToB KOHLLEHTpauuii BHYTPEHHero crtaHgapTa.

Mpumep — ANns onpefeneHns cTeneHn n3BnedeHnsi, Npu KoHueHTpauun 3-MXMA-13C3, paBHoi 1,5 Mr/kr
B Npo6e, oxungaemMmasi KOHUeHTpauus rnumaona-13C3 cocrasnT oT 0,08 oo 0,15 mr/kr, no pacyeTam B 9.3.4.

Kpome TOro, B onucaHHbIX ycnosuax npeobpasosaHue 2-MXMA B ravungon éynetr meHee 1 %. Takum
obpasomM, nompaBka He yyuTbiBaeT MNUMA0A, MHAYLUMPOBaHHbLIA 2-MXI[, NOCKOAbKY 3TUM MOXHO MNpeHe-
6peyb B OTHOLWEHUN 3aBblLEHUA COAEPXKAHUA TNMLUNANN0BOrO admpa.

10.4 3HauyeHusa Hak/MoOHa rpafyumpoBOYHOWN KPMBOW cregyeT oxupaTtb B npegenax ot 0,80 go 1,00 m ot
0,95 o 1,05 gna 2-MXMNA4 v 3-MXT1/[, cooTBeTCTBEHHO. MOXHO oXugatb, 4to ansa 3-MBI[ HaknoH rpagy-
MPOBOYHOI KpuBOI ByaeT HaxoauTbes mexay 1,00 n 1,25. FpagyvpoBOYHbIE KPUBLIE HE TpebyeTcs CTPOUTb
eXefHEBHO N UX MOXHO MPUMEHATb B TEYEHWE HECKOJIbKMX Hefenb, Mpu UCNOIb30BaHUU CneumnanbHbIX WH-
CTPYMEHTOB, A0 TEX NOpP, NOKa CTaHAAPTbl CTENEHN M3B/IEYEHUS 1 NPOObI KOHTPO/A KavyecTBa UCMONb3YOT A/
NPOBEPKN AOCTOBEPHOCTN FpajyMpoOBOYHON KPUBOIA.

Ana nonyyeHus npeactaBUTENbHLIX TPAAYMPOBOYHbLIX KPUBLIX KpaliHe BaXHO, YTO6bl rpafyMpoBOYHbIE
npo6bl N Hen3BecTHble NPobbl o6pabaTbiBanMcb 04MHAKOBO. Jllob6ble OTKIOHEHUA yCNoBUi nepeatepuduka-
LUK, Takne Kak COOTHOWEHNe Npobbl U pacTBOPUTENSA U TUNBLI pacTBOpUTENs 6yaAyT AaBaTb pas3Hble HaK/IOHbI.
HaknoHbl, TakuMm 06pa3om, MOXHO MCMOb30BaTb Kak elle OfHY TOUKY KOHTpPONA KayecTBa mMeToAa, A4/19 MOHMU-
TOpUHra ero apekTMBHOCTH.

[pyrniMn BO3MOXHbIMW MPUYMHAMW OTK/IOHEHWI Hak/oHa ABMAAKTCA NPOo6/ieMbl NPUTOTOBNEHUA UCXO4-
HbIX FPafyMpOBOYHbIX PACTBOPOB WM OLIMGOYHbLIA pacyeT TEOPEeTUUYECKNX COOTHOLIEHUA MexXAay LeneBbiM
aHa/IMTOM W BHYTPEHHUM CTaHAapTOM.

10.5 O6cnyxuBaHue uHxekTopa (6.5) okasanocb KPUTUYECKU BaXHbIM AJ1 rapaHTUM TOYHOCTU MeTo-
Aa, 0COBEHHO ANA KONMYECTBEHHOrO onpefeneHus rmuuuanunoBbix 3UpoB. ECnv MHXEKTOpP perynspHo He
ouunullaTh M30MPONAHONOM W He MEHATb BKNaAblll, pe3ynbTaTbl N0 rMULUMAMAOBbLIM adhupam OyayT BKAYaTb
BO3pacTalLyo MONOXUTENIbHYID CUCTEMaTUYeCcKylo norpewHocTb. PekomeHayemblit nHTepsan ans ob6ceny-
XUBAHUA MHXeKTopa — OAWH WAWM ABa pasa B HeAento, B 3aBUCMMOCTM OT KOIMYecTBa aHan3mpyembix npoo.
Bonee TOro, HacToATE/IbHO PEKOMEHAYETCHA KOPNyC WHXeKTopa TwaTeflbHO o4ulaTb He pexe O4HOro pasa B
nonroga MeTaHosno0M, U30MPONaHosIOM U rekcaHom [7].

10.6 B 00blUHbIX YCNIOBUAX MOXHO OXWAaTb 3HA4YeHUs cTeneHu uissneyveHus ot 80 % o 120 %. 3Ha-
YeHus, BbIXOAALME 3a rpaHulbl 3TOr0 AMana3oHa, 4acTo ykasbiBalT Ha yXyjlleHue kayecTtBa 4006aBOYHOr0
pactBopa (5.3.3.4) unu pacTteopa BHyTpeHHero ctaHgapTta (5.3.3.5). Apyrve npuynHbl 3a4acTyl0 BO3HUKAKOT
n3-3a Henocsie4oBaTeNbHOCTM B X04€e NOATOTOBKU MPO6, HanpuMep pas/inyiunii B yCN0BUAX nepeaTepudukaLmm
rpasyMpoBOYHON U UCNBLITYEMON cepuil.

11 TouyHOCTb

11.1 O6uwme NonoxeHus

310T MeToA 6bl1 OUEHEH B MeXAyHapoAHOM COBMECTHOM WcC/llefoBaHWM, OpraHM3oBaHHOM ISO wu
AOCS, npoBegeHHOM c ¢eBpana no main 2020 r. B cooTBeTcTBMK C ISO 5725-5. AHanu3 BbIGPOCOB 6biN
npoBefeH B COOTBETCTBUMU C KpuTepuem KoxpaHa (BHyTpmnabopaTopHas gucnepcusi) u kputepuem pabbca
(mexna6opatopHas gucnepcus). WccnegosaHue BKAKOYNIO BOCEMb Pa3/IMUHbIX Macen U XUPOB pacTuTesnb-
HOro npoucxoxgeHusa (cm. Taénuubl B.1—B.3).

11.2 loBTOpPAEMOCTb

PacxoxaeHne mexay ABYMS HE3aBUCUMbIMW €A4WHWYHbIMW pe3ynbTaTaMu WCMAbITAHWA, MONYYEHHbIMU
OA4HUM 1 TEM Xe MeTOAO0M Ha MAEHTUYHOM UCMbITYEMOM maTepuase B OAHOW W TOW e nabopaTopumn, OgHUM U
TEeM Xe onepaTopoM, UCMNO/b3YOWNUM OLHO U TO Xe 060pyAoBaHMe B O4WH M TOT Xe AeHb, He npeBbicuT 12 %
RSD (2-MXNA4), 9 % (3-MXNA4) wan 11 % (rnuymgon).

12
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11.3 BoCNpou3BOAUMOCTb B MHTEpPBasie HECKOSIbKUX AHel

PacxoxaeHne mexay OABYMS He3aBUCUMbIMU €A4WHWYHbIMW pe3ynbTaTaMu UCMbITaHWI, MOYyYEHHbIMM
OfHVM 1 TEM X€e MeTOAOM Ha MAEHTUYHOM UCMbITYEMOM MaTepuane B OAHOW W Toil e naGopaTtopun, ogHUM
N TEM Xe onepaTopoM, MCMOb3YLWMUM 0AHO U TO Xe 060pyfoBaHNE B TEYEHWE KOPOTKOIO NpoMexyTka Bpe-
MeHW (Hanpumep, NATb AHel), He A0/IKHO npeBbiwaTb 27 % (2-MXMN4), 15 % (3-MXMN4) wnn 38 % (ranymgon).

13
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MpunoxeHue A
(o6sa3aTenibHOeE)

BcnomoraTtenbHble Ta6I'II/ILI|bI

Tab6numya Al — Cxema NOCTPOEHMS rpagyMpoBOYHON KpmBoW anst SS-2-MXMf, PP-3-MXM4 n Gly-S

o PacTtBop
pafyvpoBOYHbIN

Tonyon tBME 2-Mxng, 3-mMxng, BHyTpeHHero  3-MxnA-1X 3,  Gly-d5,
6 paagTiiPS(gZ)a (5.4.4) (5.4.5) MKF MKF Gly, mkr cTaHgapTa MKF MKF
T R (5.3.3.5)

NP1 — 100 mkn 200 mKn 0,000 0,000 0,000 100 mkn 0,154 0,092

e 2 P Il (5.3.3.3) 80 mKn 200 mkn 0,003 0,003 0,003 100 mkn 0,154 0,092
20 MKn

NP3 Pl (5.3.3.3) 50 mKn 200 mKn 0,007 0,008 0,008 100 mkn 0,154 0,092
50 mKn

P4 Pl (5.3.3.3) — 200 mKn 0,014 0,016 0,016 100 mkn 0,154 0,092
100 mkn

NP5 P (5.33.2) 80 mKn 200 mkn 0,057 0,063 0,063 100 mkn 0,154 0,092
20 MKn

P 6 P (5.33.2) 30 mKn 200 mkn 0,202 0,221 0,219 100 mkn 0,154 0,092
70 MKN

e 7 P (5.33.2) — 200 mKn 0,289 0,316 0,313 100 mkn 0,154 0,092
100 mkn

P8 MP1(5.3.3.1) 40 mkn 200 mKn 0,433 0,474 0,470 100 mkn 0,154 0,092
60 MKn

P9 P 1(5.3.3.1) 25 mKn 200 mKn 0,541 0,593 0,587 100 mKn 0,154 0,092
75 MKN

P 10 P 1(5.3.3.1) — 200 mkn 0,722 0,790 0,783 100 mkn 0,154 0,092
100 mkn

MpumeyaHune 1— Bce npobbl NpUroToBieHbl ¢ ucnonb3oBaHnem ot 100 o 110 mr koHTponbHoro macna (5.4.11).

MpumedyaHune 2 — [na rpagynpoBOYHbIX NPO6 YMCTLIA ToNyon, fo6aBeHHbIN Ha aTane 8.1.2, 3aMeHs0T rpa-
AyvpoBoYHbIM pacteopom |, Il mam lll cornacHo aTtoii Tabnvue. Ecm KONMYecTBO rpagynpoBOYHOTO pacTBopa He paBHO
100 MK, pa3HMua AOMOSHAETCS YMCTbIM TOIyO/IOM B COOTBETCTBUM C 3TON TabNuLEe.

Tabnnuya A.2 — BpemeHHas cxema napasiiesibHOro pacliensieHus agmpos gns cepum m3 20 npob ansa stanos 8.1.5
n8.1.6

Mpob6a [ob6aBneHne metokcmaa Hatpua (8.1.5), MuH [ob6asneHne nogkmcneHHoro pactsopa NaBr (8.1.6), MuH
1 00:00 12:00
2 00:30 12:30
3 01:00 13:00

14



OkoHuyaHue Tabnuubl A.2

Mpoba [lo6aBneHne meTtokcuaa HaTpusa (8.1.5), MuH
4 01:30
5 02:00
6 02:30
7 03:00
8 03:30
9 04:00
10 04:30
n 05:00
12 05:30
13 06:00
14 06:30
15 07:00
16 07:30
17 08:00
18 08:30
19 09:00
20 09:30

FOCT ISO 18363-4—2024

[lo6aBneHne nogkmucnenHoro pactsopa NaBr (8.1.6), MuH

13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00
18:30
19:00
19:30
20:00
20:30
21:00
21:30

BpeMeHHol MHTepBas Mexay npobamu SIBASETCS YMCTO OPUEHTUPOBOYHBIM M MOXET PErY/IMPOBaThCS Ha YCMO-
TpEHWe NoJib30BaTe s, MpY YC/I0BUM, YTO AJ18 KXKAOM OTAeNbHOl Npobbl AOMKHO CTPOro coboaaTbes obliee Bpems

peakumn 12:00 MUH.
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CtaTucTmnyeckme pesynbTaTbl COBMECTHOroO uccnegoBaHusa, nposegeHHoro 1SO

MpunoxeHve B
(cnpaBo4yHOE)

Tabnunya Bl — Cratuctnyeckme pesysnbTatbl Afsi CAOXKHOro agmpa 3-MXIM4 B Mr/kr (B nepecyeTe Ha CBOGOAHbLIN

3-MXT1/)

CnoxHblii acoup 3-MXMA4

0O603Ha-
Onucaxune

yeHune
Konnuectso nab6oparto- p
pwWiA, ocTaBLUMXCSA nocie
UCKHYEHNSA BbIGPOCOB
O6Lee cpenHee M
CraHpgapTHoe OTK/10He- sr
HVEe NOBTOPAEMOCTU
OTHocuTEeNIbHOE  CTaH- ;
[JapTHOe OTK/I0HeHue (sriM, %)
[Npepen nosTopsemocTun r
CraHfapTHoe OTK/I0He- SR
HVWEe  BOCMPOU3BOAMMO-
cTn
OTHOCWTENbHOE  CTaH- R
JapTHOe OTK/NOHeHue (SR/M, %)
Mpenen Bocnpoussoau- R

MOCTU

KoathdomumeHT XopsuT-
ua (HorRat)

O603HaueHne

Dfr = ABOIHOTO hpakLMOHNPOBaHNS

S4
Coesoe
macsno

17

0,458

0,013

3%

0,036

0,035

8%

0,098

0,4

S5
Manb-
MoBOe
mMacsno

17

1,376

0,075

5%

0,208

0,108

8%

0,300

0,5

S6
Panco-
BOE
macsno

17

0,271

0,013

5%

0,036

0,031

1%

0,086

0,6

S7
Koko-
coBoe
mMacsno

16

0,352

0,021

6%

0,059

0,033

9%

0,091

0,7

S8
MNans-
MOBbIi
cTeapuH,
Dfr

15

0,352

0,031

9%

0,085

0,044

13%

0,123

0,5

S9
Manb-
MOBbI
ONEVH,

Dfr

15

1,420

0,042

3%

0,117

0,137

10%

0,378

0,7

S10
KyKypy3-
HOe
mMacno

16

0,242

0,009

4 %

0,026

0,031

13 %

0,086

0,6

S11
PaduHu-
poBaHHOe
noAco/HeYHoe
macsno

17

0,137

0,010

7%

0,027

0,021

15%

0,058

0,7

Tabnunuya B.2 — Cratuctnyeckue pesynbtatbl A5 C/I0KHOro acdmpa 2-MXM4 B mr/kr (B nepecyeTe Ha CBOGOAHbIN

2-MXM[)

CnoxHbIA acup 2-MXM[,

O603Ha-

OnucaHve yeHe
KonnuectBo  naboparto- p
pvii, OCTaBLUMXCS Moc/e
WCK/TKOHYEHNS BbIGPOCOB
O6Luee cpegHee M
CraHgapTHoe  OTK/IOHe- sr
HVe NOBTOPSEMOCTU
OTHocuTe/lbHoe CTaH- Ccvr
[apTHOe OTKNOHEeHne (srIM, %)

16

A
CoeBoe
Macso

17

0,240

0,013

6%

Maib-
MOBO€E
Mac/io

16

0,711

0,029

4%

Panco-
BOE
Mac/io

17

0,135

0,009

6 %

S7
Koko-
coBoe
Macrio

16

0,149

0,015

10%

S8

MNanibmo-

BbliA
CTeapuH,
Dfr

15

0,255

0,031

12%

S9

Masbmo-

BbliA
OfIEVH,
Dir

15

0,765

0,024

3%

S10

Kykypys-

mMacsio

17

0,116
0,013

n %

sn
PadomHm-
poBaHHoe
NoACOMNHeY-
Hoe Mac/o

17

0,084

0,009

n %



OkoHuyaHue Tabnuubl B.2

CnoxHsblit achmp 2-MXNJ,

Onuncaxune

Mpefen NoBTOPSEMOCTY

CTaHJapTHOEe  OTK/IOHe-
HVie BOCMPOU3BOAMMOCTY

OTHOCUTE/IbHOE CTaH-
AapTHOE OTK/10HEHNE

Mpegen  BocnpousBoau-
MoCTU

KoadbdpuupmeHT Xopsutua
(HorRat)

O603HauveHune

Dfr = aBOIHOrO (hpakuMoHMpoBaHNs

Ta6nuuya B.3 — CraTucTuyeckue pesynbTatbl 4/ [MUUAWNIOBOMO admpa B MI/Kr (B

unaon)

O603Ha-
yeHne

SR

CV,R
(SRIM, %)

R

rnuumaunoseli aconp

OnucaHue

KonuuectBo  naGoparto-
pwiA, ocTaBLUMXCSA MOCne
MCK/TOUEHVISI BbIGPOCOB

O6uee cpenHee

CraHfapTHOe  OTK/I0He-
HViE NMOBTOPSEMOCTYU

OTHOCUTEIBbHOE CTaH-
[apTHOE OTK/IOHEeHVe

Mpepen nosTopsiemocTn

CraHgapTHoe  OTK/IOHe-
H/e BOCnponsBoanMoCcTin

OTHOcUTENIbHOE CTaH-
AapTHOE OTK/1I0HEHNE

Mpegen  BoOCMpoOW3BOAU-
MOCTU

KoathdmumeHT Xopsutua
(HorRat)

O603HayeHne

Dfr = gBOIiHOrO (hpakLMOHMPOBaHNS

O6o3Ha-
yeHune

sr

CV,r
(srim,

%)

SR

CV,R
(srim,

%)
R

sS4
CoeBoe
mMacsno

0,037
0,040

17%

0,110

0,8

S4
Coesoe
Macno

14

0,224

0,007

3%

0,018

0,046

20%

0,127

1,0

S5
MNanb-
MoBoe
mMacsno

0,081
0,052

7%

0,144

04

S5
Manb-
MOBO€e
macno

14

0,253

0,012

5%

0,032

0,065

26%

0,180

13

S6
Panco-
BOE
mMacsno

0,024
0,030

22 %

0,084

10

S6
Panco-
Boe
macsno

15

0,108

0,007

7%

0,020

0,056

52%

0,154

2,3

S7
Koko-
coBoe
Macno

0,042
0,035

23%

0,097

11

S7
Koko-
coBoe
macsno

16

0,133

0,009

7%

0,025

0,050

38%

0,138

1,7

S8
Manbmo-
BbliA
cTeapuH,

Dfr

0,086
0,051

20%

0,140

10

S8
Mank-
MOBbI
cTeapuH
Dfr

15

0,877

0,038

4%

0,104

0,170

19%

0,471

1,2

FOCT ISO 18363-4—2024

S9
Manbmo-
BbliA
ONeuH,

Dfr

0,067
0,073

10 %

0,202

0,6

S9
Mane-
MOBbIl
ONevH,

Dfr

14

0,365

0,040

11 %

0,110

0,086

24%

0,239

13

S10

Kykypys-

Hoe
macno

0,036
0,031

27%

0,086

1,2

S10
Kyky-
py3Hoe
mMacno

15

0,361

0,013

4%

0,037

0,068

19%

0,188

1,0

S11
PaduHm-
poBaHHoe

noacosiHeY-

HOe Macso

0,024
0,029

34%

0,080

15

S11
PadcvHmn-
poBaHHoOe
noacon-
HeuHoe
mMacno

16

0,214

0,013

6 %

0,035

0,035

16%

0,096

0,8

nepecyete Ha CBOGOAHbLIN n-
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MpunoxeHne C

(cnpaBo4YHOE)
XpomaTorpammbl
3MCPD_TSQ2_190214 102 3-mcpd 3MCPD TSQ2 180214 103 3-mcpd
F: +c El SRM ms2 196.000@cid8.00 [146.995-147.005] F: +c EISRM me2 196.600@cid8.0Q [146.995-147.005]
RT(min)
A B
O603HaveHne
Xpomartorpamma Bpewmsa ygepxvBaHus Cocras
A: rpagyvpoBoyHas npoba 1 KoHTponbHasi npoba
B: rpagyvpoBoyHasn npoba 2 7,04 SkBuBanieHTHO 30 mkr/kr 3-MXM/A B macne
PucyHok C.1 — [pagyvpoBoyHble XxpoMartorpammbl 3-MXI1/,
O603HaveHne
Xpomartorpamma Bpewmsa yaepxusaHuns CocraB
A: rpagyvpoBoyHas npoba 1 KoHTponbHas npoba
B: rpagyvpoBoyHas npoba 2 7,18 OksuBaneHTHo 30 mkr/kr 2-MXMA4 B macne

PucyHok C.2 — 'pagyvpoBoYHble XpoMaTtorpammbl 2-MXI1/,

18
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3MCPD TSQ2 190214 102 3-mbpd 3MCPD TSQ2 190214 103 3-m bpd
F: +c El SRM ms2 240.6b0@dd8.0Q [146.995-147.005] F +c EI SRM ms2 240.000@cid8.<30 [146.995-147.005]
ART: 743
AA: 120859.33
AH:0.43
70 71 72 73 74 75 716 171 18

O603Ha4yeHne

XpomaTorpamma Bpemsa ynepxusaHus
A: rpagyvpoBoyHas npoba 1

B: rpagyvpoBoyHasi npoba 2 7,43

RT{min)

B

CoctaB
KoHTponbHas npoba

OkBMBasIeHTHO 30 MKI/Kr ravupgona B macne

PucyHok C.3 — NpagynpoBoyHble xpomartorpammsl 3-MBIM4

MprBopbl 1 KOMOHKA, UCMOMb30BaHHbIE AJ151 NMPUBELEHHLIX B KAUECTBE NprMepa XpomartorpaMml);

[a3oBbIi XxpoMaTorpad: Thermo Scientific Trace 1310 + go3atop SSL-Backflush

Macc-cnekTpomeTp: Thermo Scientific TSQ 8000 Evo

MporpammHoe o6ecneuvenne pns Tracefinder CDS
Xpomartorpadgmu:

XpomaTtorpadumyeckast KO/IOHKa: Restek Rxi-5 Sil MS (g/ivHa 20 M * BHYTpeHHMI gnameTp 0,18 MM * TO/ILUMHA MIEHKN
0,18 MKM) C NpeaKosIoHKoM: (4/MHA 2 M * BHYTpeHHuiA guameTtp 0,53 MM * TonwmHa

nneHkn 0,10 MKwm)

OcTanbHble napameTpbl NpubopoB onucaHbl B 8.3.

1) MpuGopbI 1 KOMTOHKA ABMSIIOTCS MPUMEPaMU NOAXOAsALLEN VMetoLlelica B NpoAaXe NPOAyKUMM OT MOCTaBLLVKOB.
JTa uH(opmMaLys npusefeHa A1 yao6CTBa Nosb3oBaTe el HACTOSLLErO CTaHAapTa U He SIBSIETCS MOAAEPXKOW AaHHOM

NPOAYKUMN CO CTOPOHbLI I1SO.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefieHNA 0 COOTBETCTBUN CCbIJIOYHbIX MeXAYyHapo4HbIX CTaHOapToB
MeXrocygapCcrtBeHHbIM CTaHgapTam

Tab6nuya QA1

O603HaveHne CCbISIOUHOro CreneHb O603Ha4YeHne N HaMMmeHoBaHue COOTBETCTBYHOLLETO
MeXAyHapoAHOro ctaHgapTa COOTBETCTBUA MEeXrocyAapCTBEHHOro ctaHgapTa
ISO 3696 oT FOCT ISO 3696—2013 «Bopa ansa nabopaTopHOro aHanusa.

TexHu4eckme Tpe6oBaHWSI 1 METOAbI KOHTPOSIS»

MpumeyaHne — B HacToswen Tabnmuye UCMoMb30BaHO Creaylollee YC0BHOE 0603HAaYeHMEe CTEMNEeHN COOT-
BETCTBUSA CTaHAapTa:
FOT — naeHTUYHbIN cTaHdapT.
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Bubnnorpadus

ISO 5555  Animal and vegetable fats and oils — Sampling
(OKupbl 1 Mmacna XnBOTHbIE U pacTuTesibHble. OT60pP NPoo6)
ISO 5725-5 Accuracy (trueness and precision) of measurement methods and results — Part 5: Alternative methods
for the determination of the precision of a standard measurement method
[TouHOCTb (NPaBW/ILHOCTL Y MPELM3MOHHOCTL) METOAOB U pe3y/nbTaToB M3mMepeHuid. Yactb 5. Anbtep-
HaTVBHble MeTobl OnpeaeneHns NPeLn3noHHOCTY CTaHA4apTHOro MeTofa U3MepeHui)
ISO 18363 Animal and vegetable fats and oils — Determination of fatty-acid-bound chloropropanediols (MCPDs)
(Bce yactn) and glycidol by GC/MS
PKupbl 1 mMacna XuBOTHble W pacTuTesibHble. OnpeaeneHne CrI0KHbIX 3CMPOB X/10MPONaHAMOSI0B
(MXNA) v rnuumpona metogom MX/MC]
AOCS Official Method Cd 29a-13, 2- and 3-MCPD Fatty Acid Esters and Glycidol Fatty Acid Esters in Edible Oils and
Fats by Acid Transesterification and GC/MS
AOCS Official Method Cd 29b-13, 2- and 3-MCPD Fatty Acid Esters and Glycidol Fatty Acid Esters in Edible Oils and
Fats by Alkaline Transesterification and GC/MS
AOCS Official Method Cd 29c¢-13, 2- and 3-MCPD Fatty Acid Esters and Glycidol Fatty Acid Esters in Edible Oils and
Fats by GC/MS (Difference Method)
ZWAGERMAN R., OVERMAN P. Optimized Analysis of MCPD- and Glycidyl Esters in Edible Oils and Fats Using
Fast Alkaline Transesterification and 13C-Correction for Glycidol Overestimation: Validation Including Interlaboratory
Comparison, Eur. J. Lipid. Sci. Technol, 2019, 121, 1800395
ZWAGERMAN R., OVERMAN P. A Novel Method For The Automatic Sample Preparation And Analysis of 3-MCPD,
2-MCPD, and glycidylesters In Edible Oils And Fats. Eur. J. Lipid. Sci. Technol. 2016, 118, pp. 997— 1006
Deutsche Gesellschaft fur Fettwissenschaft (DGF). DGF Standard Method C-VI 18 (10) Fatty-acid bound 3-chlo-
ropropane-1,2-diol (3-MCPD) 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
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