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Mpeaucnoeue

EBpasviickuii COBET No cTaHAapTVU3aUuuMK, meTponorun U ceptudukaynmn (EACC) npeactaendaet coboit
perMoHanbHoe 06beAHEHWE HALWMOHANBHBLIX OpraHoB NO CTaHAapTW3aUuKn rocyaapcTs, Bxoaawmx B Cogpy-
wecteo HesaBucumbx [ocyaapcTe. B ganpHelwem BosmoxHO BeTynneHne B EACC HayvoHanbeHbIX opraHoB
no craHgapTvsayun Apyrvx rocyapcrs.

Lienu, ocHOBHbIE NPUHLUWNBI M OCHOBHOMK NOPSACK NPOBEAEHWA paboT no MexkrocyAapcTBEHHOW cTanAap-
TMsayun yctaHoeneHol NOCT 1.0—2015 «MexrocygapcTBeHHaa cucTema ctaHAapMzayun. OcHoBHBIE NoOno-
weHua» u FOCT 1.2—2015 «MexrocyaapcTBeHHan cucTemMa cTaHAapTMaayun. CTaHaapTel MeXrocyaapeT-
BEHHble, NpPaBUia U PEKOMEHAAUMM NO MEKrocyAapcTBEHHOW cTaHgapmszauyuun. Mpaeuna paspabotkw,
NPUHATUA, OBHOBNEHNSA N OTMEHBI»

CBeaeHunA o cTaHAapTe

1 NOArOTOBINEH HayyHO-NpOWMSBOACTBEHHLIM pecnybnUKaHCKUM YHUTapHLIM npeanpuatem «beno-
pYCCKWIA rocyAapCcTBEHHBIA MHCTUTYT cTaHAapTusauun u ceptuchnkayuun» (benMCC)

2 BHECEH lNocctaHgapTom Pecnybnukn benapycb

3MPUHAT EspasuiickiM coBeTOM NO cTaHAapTU3ayui, MeTponomn v cepmdukaymn (npotokon
Ne 88-I ot 25 mana 2016T.)

3a NPUHATWUE CTaHAapPTa NporonocoBann:

KpaTI{OE HalumMeHOBaHWe CTpaHbl Koga, CTPaHbl COI{paI.I.|9HH09 HauMeHOoBaHWe HalloHanbHOro
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no cTaHgapTusayun

ApmeHus AM MuHakoHoMuKkM PecnyGnukn Apmennn
Benapycb BY lNoccraHpaapT Pecnybnukn benapych
KasaxcTtaH KZ lNoccranaapT Pecnybnukn KasaxcraH
KblprelacTaH KG KblprelzcTangapT
Poccuiickana deaepayuna RU Poccranpapt
TagxkncTaH TJ TagKuKkcTaHaapT

4 HacToAwmMiA cTaHAapT MAEHTAYEH MeXXAYHapoAHOMY cTaHaapTy ISO 10130:2009 Cosmetics — Analy-
tical methods — Nitrosamines. Detection and determination of N-nitrosodiethanolamine (NDELA) in cosmetics
by HPLC, post-column photolysis and derivatization (Kocmetnueckne cpegetea. AHaNMTUUECKUTE METOALI.
HutposamuHbl. OBHapy:keHne 1 onpeaeneHue N-HuTposoanaTaHonamumHa (NDELA) B KocMeTUKe MeToA0M
KMAKOCTHOW XpomaTorpachum Beicokoro paspeweHna (HPLC), nocT-koNnoHOUHbIM (POTONM30M W NONyJeHWEM
NpoV3BOAHLIX).

MexkayHapoaHbld cTaHAapT paspaboTaH TeXHWJeCKMM KOMWUTETOM No cTaHAapTuzayun I1SOMC 217
«Kocmetnka» MexkayHapoaHod opraHvMsayuin no ctaHgaptuzayun (1S0).

B ctaHaapT BHeceHO cnefyolee peAakyMoOHHOE U3MEHEHWE. HAMMEHOBaHWE HACTOSALWEND cTaHaapTa
M3MEHEHO OTHOCUTENBHO HaWM EHOBaHWA MEKAYHapoOAHOro cTaHAapTa ¢ Lenbio npuMeHeHns obobwarowe-
ro NOHATUA B HAUM eHOBaHUK cTaHAapTa B cooteeTeTBun ¢ TOCT 1.5-2001.

OdymranbHble 3K3EMNNAPbl MEXAYHAPOAHOMO CTaHAapTa, HAa OCHOBE KOTOPOro MOArOTOBNEH HACTOSLLWIA
rocyAapCTBeHHbIA CTaHAAPT, U MEKA yHapPOAHLIX CTAaHAAPTOB, HA KOTOpLIE AaHbl CCLUTKKM, UMetTea B Haywo-
HanbHoM choHge THIA.

CTeNleHb COOTBETCTENA — MAeHTUYHaA (IDT)

5 BBEJJEH B JENCTBUWE noctaHoBneHvem MoccraHaapTa Pecny6nuku Benapych ot 19 aBrycta 2016 T.
Ne 66 HenocpeacTBEHHO B KauecTBe rocygapcTeeHHoro cTaHaapTa Pecnybnukn benapyck ¢ 1 anpena 2017 .

6 BBEJIEH BIEPBbLIE

Wnchopuauug o seedenul e delicmeue (nNpexkpaiwieHuu delicmeug) Hacmosweao cmaHdapma U usme-
HEeHUII K HemMy Ha meppuimopul YKka3aHHbiX ebilie aocyOapcme nybnuKyemcs e yka3amerax HayloHanbHbIX
{(socydapcmeeHHbix) cmaHOapmos, usdaeaemMbix e amux socydapecmeax, a makke e cemu MHmepHem
Ha cailmax coomeemcmeyiowLX HauUoHarmbHbIX (20CyOapcmeeHHbIX) opaaHos o cmaHlapmu3auuil.

© lNoccTanaapt, 2016

Hacroawwii ctaHaapT He MOXeT bbb BOoCnNpov3BefeH, TUPaKUPOBaH W pacnpoCcTpaHeH B KayecTBe
ochvymaneHoro nzgaHua 6es paspewelun NocctanaapTa Pecnybnukn benapyck
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BeeneHue

OxpyKawlan cpefa, NPOAYKTbl NMTAHWA, CPEACTBA JIMYHOA MMMMEeHbl MOTYT BLICTYNaTb B KauyecTBe
MCTOYHMKOB N-HATPO3aMWHOB, C KOTOPbIMW HEMOCPEACTBEHHO B3aMMOAecTBYeT YenoBek. B xoge nccnego-
BaHWii 6biNo BbIABNEHO, YTo N-HATPO3AaMWHLI NPOSBNAIOT NOTEHUWANBHYIO KaHLUEPOreHHYo aKTMBHOCTb
B OTHOLEHAM HEKOTOPLIX BUAOB KVMBOTHBIX, B CBA3W C YEM MWHMMW3aUua BosgeictBuA N-HUTpozaMuHOB
Ha OpraHusM YenoBeKka NpW3HaHa OAHOW W3 BaKHEWWMX Ueneil coxpaHeHws 3fopoBba nogei. Cpeau
N-HUTposaMuHOB N-HUTpo3oanasTaHonamuH (NDELA) npusHaH B KauyecTBe NOTEHUWANLHOMO 3arpA3HATENS
KOCMETUYECKOH NPOAYKLMK.

B cBa3n ¢ 3TMm Bbino paspaboTaHo HeCKONBKD aHaNMTUYECKUX MeToA0B obBHapyKeHUA 1 onpeaeneHus
npucytcTBua NDELA B kocMeTnueckod npoaykyun. MNMpumepaMy TakMx MeTOA0B ABNAIOTCA METO[ rasoBoi
XpomaTtorpachMn/TeEpMOIHEPreTUYECKUA aHanu3, XWAKOCTHAs XpomaTorpadvs  BbICOKOrO paspelleHus
B COYETaHMM NUB0 ¢ Macc-CNekTpoMEeTPUUECKMIM onpeaeneder, nnbo ¢ hoToNM3oM 1 KONOPUM ETPUYECKUM
KONMWYECTBEHHLIM onpefAeneHveM. B nocnegHem metoge npMMeHAIOTCA HoBellLWe TexHonoruv, obecneun-
BalLWMe MaKCMManbHylo TouyHocTb onpeaeneHus NDELA, nossonswowme MWHAMWIMPOBAaTb PUCK WMCKYC-
cTBeHHoro obpazoaHna NDELA B aHanuaupyeMoil npoaykyuM 1 NPpoBECcTU TOYHOE KONMUYECTBEHHOE onpe-
AeneHve.

MeTog, npuBeAeHHbIl B ;aHHOM CTaHAApTe, BKOYAET B cebA pasgeneHye v onpefeneHnsl cCoaepKaHus
cneaoBblX konuuecte N-HUTpozoanaTaHonamuHa (NDELA) B MHpeAWeHTaxX KoCMeTAYecKolW npoaykuyum u
MaTpULaxX KOoCMEeTWJeckoil npoayKuMM npyu NoMoWy BblcokoadekTMBHOA ¥WAKOCTHOW XpomaTtorpadum
B COYETAaHMM C NOCT-KONOHOUYHbIM (DOTONM30M U NONYUYEHWEM NPON3BOAHLIX.

B ocHoBY HacTosiwero craHgapTa NONOXKeHbl pe3ynbTaThl COBMeCTHbIX UccnegoBaHuid [2] cemun nabo-
paropuii, onybnukoeaHHile B 2006 rogy. Kputepun AocToBEpHOCTY NpuBeaeHsl B [2].
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rOCYAAPCTBEHHbLIW CTAHOAPT PECNYENWUKU BENAPYChb

nrPOAYKUNA KOCMETUMECKASA
ObHnapyxeHue n onpegeneHne coaepxxadiua N-HutposoaustaHonamuna (NDELA)
MeToAOM BblCOKO3(hPEeKTUBHOW XnakocTHoN xpomaTorpacuun (HPLC),
NOCT-KONMOHOYHbLIM (POTONM3OM U NOJNTyYeHneM NPoU3BOAHbIX

NPAOYKLbLIA KACMETBIYHAA
BbifiyneHHe i BbiaHauysHHe 3amecTy N-HiTposagbiaTaHonaminy (NDELA)
MeTagam BbicoKasdheKTblyHal BaakacHal xpamatarpadcii (HPLC),
nocr-kanoHauyHbiM chbaTonizam i aTpbiIMaHHEM BbITBOPHbIX

Cosmetics
Detection and determination of N-nitrosodiethanolamine (NDELA)
by High-performance liquid chromatography (HPLC), post-column photolysis and derivatization

Aara BBeaenma — 2017-04-01

1 ObnacTb npumeHeHun

Hactoswuii ctaHaapT ycTaHaBnMBaeT MeTof obHapy:KeHWs v onpefeneHnsa cogepaHua N-HUTposo-
avstadonamuHa (NDELA) B KocMmeTudeckod NpoayKUMKA U cbipbe ANSA €& U3roTOBNEHWHA, © NPpUMEHEeHWEM
BblcokoathhekTUBHON unakocTHOW XpomaTtorpachun (HPLC) ¢ nocT-KoNOHOUHBIM hOTONN3IOM U NONYYEHUEM
NpOV3BOAHLIX.

AaHHblii meTon He npUMeHAeTCA ANA obHap BKeHUA U/unn onpefeneHnsa CoOAepKaHNA APYTMX HATPO3a-
MHWHOB, a Takeke Ans obHapy:KeHWa niunn onpefeneHnna coaepxaHna NDELA B npogykuum, He siBnaoweica
KOCMETUYECKOH NPOAYKUWEN WK ChIpbEM ANA £€ USTOTOBNEHWS.

AaHHbli MeToa NPUMEHSETCA ANA aHanvs3a KOCMEeTHMYeCcKOW NpoAykKuMK B TOM chydae, eclii 3arpsas-
HeHue npoaykuun NDELA BosmoHO nocpegcTBoOM MHrpeaveHToB, nubo obpasoeaHne NDELA BosmoXHO
B pe3ynbTare CMelleHUA MHIPEAWEHTOB, METOA ABNAETCA ansTEpHaTUBOH MeToay, UanokeHHoMmy B [1].

AaHHblii MeTof He NPUMEHAETCH K MATPULaM, COAEPKaLMM OKNCINUTENbHLIE KpacuTenmu.

2 CywHocTb MeTOAAa

MNpoeoaAaT akctparmposaHne NDELA vz npob kocmeTnueckoi npoaykyvmn, nicnonbsya soay. Ecnu npobel
He AUCNEpPrUpyOTCA B BoAe, WU3BNeJYeHWe BbINOMHAKT nocpeAcTBOM TBepaodhasHol akcTpakyvmn (T3,
cM. 5.3.3) ¢ ucnonbsoBaHem kapTpuaxa C18, nubo KMAKOCTHOM SKCTpaKUWK, UCNONb3yd AUXNOpPMEeTaH
B KauyecTBe pacTBoputens (ussneuyeHne XM, cum. 6.3.2). [MonyJyeHHble SKCTPaKTbl aHANUZUPYIOT METOL0M
BblcokoadhchekKTUBHOW unakocTHOA XpomaTtorpachun (HPLC) ¢ nocT-KONOHOUHBIM hOTONN3IOM N NONYYeHUEM
nponseogHblx. NDELA otgensioT oT KocMeTUJYeckod matpulbl ¢ noMolybio obpaweHHo-thasoBoi UAKOCTHOMR
Xpomatorpachun. B pesynbTtate chotonusa nog BosgeiicTBMEM YNBTPAMONETOBOrO U3nydeHna A-HUTposHaA
CBA3b paspbiBaerca ¢ obpazoBaHWeM HUTPUT-WoHA. ComacHo peakywn Mpucca HUTPUTHaA PyHKYMOHaNLHaA
rpynna gvasoTupyetca cynbthaHunaMmuaom B KUCNoi cpeae, a saTem coeauHaeTea ¢ N-(1-Hadmn) sTuneH-
avamuH aurnapoxnopuaom (NED), obpasya asokpacuTenb nypnypHoro uBeTa, KOTOPLIA KONWMUECTBEHHO
onpeaensioT cnekTpooTOMETPUYECKUM METOAOM NMPU MaKCUMANLHOA ANWUHE BOMHbI, Anax, PABHOW 540 HM
{cm. MpunoxkeHne B).

Mpucytctene NDELA moxkeT BLITb NoATEBEpKAEHO NOBTOPeHMeM aHanuaa Bes ctagun coTonuza (npu
3ToM He oDpasyeTcs HUTPWUT-WMOH, MOCKONLKY HE NPOMCXOAWT paspbie N-HWTpO3HOW cBRAzn). OTcyTcTBUE
XpoMarorpadnieckoro NuKa NPy BPEMeHN yaemKnBaHna, cooteeTcTByloweMm NDELA Ha xpomatorpaMme,
noATBEPKAAET, UTO NUK, HabnoagaeMbId Npy nepeomM aHanuse, cooteeTcTByeT NDELA.

W3panue ouuranbHoe
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3 Peaktusbl

3.1 MeTtaHon, npurogHeiii Ana HPLC aHanuza.

3.2 Boaa, npurogHas ana HPLC aHanunza.

3.3 AvxnopmetaH, npurogHeiii ana HPLC aHanuaa.

3.4 N-HutposzoauataHonaMuH, 3BECTHOA CTENEHW YACTOTELI, NpeBbiwaowei 95 %. CAS No [116-57-7].

3.5 OprodroccopHan KMcnoTa, 85 %, aHaNnMTMUECKOIA CTENeHN YNCTOTLI.

3.6 Alerar aMMOHWMA, aHANUTUYECKOA CTeneHn YACTOTbI.

3.7 PacTBOp auerara aMmmMoHuUA, 1 monb/ AMS.

Pacteopsaiwot 77,08 r ayetata ammoHus (3.6) B 1 é0 .:um3 Boabl (3.2).

3.8 PacTeop auerara ammoHmna, 0,02 mone/gm®.

bepyT 20 oM’ pacTeopa aueTarta aMmMOHUA ¢ KoHUeHTpayuei 1 Monb/am® (3.7) n poBopgar obvem ool
(32) a0 1 am°.

3.9 N-(1-Hadbtin) atneHaAaMMH AMMTMAPOXNOPWA,, U3BECTHOW CTENEHN YACTOTLI, NpeBbiatoweid 98 %.
CAS No. [1465-25-4].

AaHHbIi peakTB A0KeH XPaHUTLCA B rEpMETMYHO YKYNOPEHHOH yNakoBKe B 3alMLLEHHOM OT CBETa MecTe.

3.10 Cynbdrannamup, M3BeCTHOR CTENEHW YUCTOTLI, NpeBbiwatowei 99 %. CAS No. [63-74-1].

3.11 Peakrue Npucca

PacTteopsawT B MepHOM konbe 0,25 r N-(1-HachTUn) sTMneHgMaMUH AMMMAPOXN Jm.qa (3.9) B BOAE (3.2),
AOBOAAT ob6beM Ao 250 cm® . PactBopsior 4,0 r cynechaHunamuga (3.10) B 250 cm™ 5%-oro (Macca/obbem)
BOAHOMO pacTeopa OpTOqDOCqDOpHOM KWUCNOTbI, NPUroTOBNEHHOMO U3 opTochocopHO KMCNOTBI CO CTENEHBIO
uncToTbl 85 % (3.5). CMelunBaloT peareHTbl B CKNAHKE M3 CTEKNA AHTApHOMO UBeTa. CMech XpaHAT B saw-
LEHHOM OT CBETA MECTE.

Cmecb NPUrofHa K UCNOMb30BaHWID B TEUEHWE NATH AHel nocne NPUroTOBNEHWA W AOMKHA OcTaBaTbeA
GecuyBeTHOI Npyn XpaHeHUM Npy Temneparype ot 2 °C o 8 °C.

4 AnnapaTypa

Wcnonb3yloTca ctaHgapTHbie nabopaTtopHble CTEKNAHHAA nocyaa u obopyaoBaHue, a Takke:

4.1 MexaHU4YeCKUA CMeCUTENbL MU CMECUTEND Vortex®

4.2 CrexknaHHbIe BUanbl anAa HPLC BMectumocTeio 20 oM’ ¢ HaBMHHMBaIOU.leuCFI KpbiwKoi Poly-Cone®.

43 nonunponuneﬂoaaa MUKpOonNpoOUpKa BMECTUMOCTBIO 1,5 oM’ AnsA ueHTpudyrupoBaHus.

4.4 CMecUTENLHBIA TPOWHUK ¢ MaNbIM MePTBbLIM 00 bLEMOM.

4.5 Cuctema ansa npoBeaeHuA TBepAocd)asHON 3KCTPaKUMKM, NpUMeHAeMaa ANA NPoBeeHNA TBep-
AodasHoi aketpakunm (TD3I) npob (Hanpumep, Vacmaster® D unu Visiprep® 1)).

4.6 Uentpudyra, cnocofHaa passBuBaTh yckopeHue He meHee 20000 g ¢ nporpaMMUpyemMblM Temne-
PaTYpPHLIM PEKUMOM.

4.7 KonoHka .qnﬂ TBep.qoq)asﬂou IKcTpaKumK, Hanpumep Sep Pak® Ve kapTpuaxkamn C18 Waters
unw Bakerbond® " C18-6 cm” , € 500 mr obpalweHHo-thazHoro oKTageyuncunada, NPUBUTOND K CUMUKArenio,
€O cpeAHUM AnameTpom uyacTtuy (APD), paBHbim 40 mkw, 60A.

4.8 Annaparypa AnA XMAKOCTHOW XpoMmarorpadii BbICOKOro paspelleHus, BKNovawan: gemndep
NyNLCUPYIOLWWIA, EMKOCTbL ANA 3MEeHTa, HAacoc, cucTemy BBofa npobbl, cucTemy o06paboTkn AaHHbIX,
T. €. MHTEIpaTop, COeAVHEHHLIA C AETEKTOPOM WU3nydeHus ¥Yd/BuanmMoro AvanasoHa, OCHaLWEeHHbIM BOMb-
cdpamoBoil namnoii ¢ uyscTeuTenbHocTso 0,001 AUFS vnu 0,0005 AUFS (absorbance units full scan —
ONTMYECKMX &AWHWL, NOMHOIO CKaHUPOBaHWSA).

4.9 Hacoc ana nogaum peaktnea Mpucca: Hacoc HM3Koro AaBneHnAa 6es nynbcayum, Takke fonycka-
eTCH UCNOoNb30BaThk BTOPOA Hacoc uakocTHoro XpomaTtorpada (LC) ¢ TakuMK Ke XapakTepyucTUKamMK, Kak
¥ YKa3aHHOro paHee.

4.10 Moayne cdotonusa QoTOXMMUYECKWIA peakTop, BKNIOYaKWWA TethnoHOBYID pEakLMOHHYIO clupanb
«BbICOKOro AaBnNeHUa», ANMHOA 5 M (UNK 6 M) 1 BHYTPEHHUM AuameTpom 0,3 MM, pacnonaralow yiea BOKp YT
Yd-namnbl HA3KOIO ;SaBHEHuﬂ ncnyckaww el nanyyeHue npy ANUHeE BOMHGI 254 HM (Hanpumep choTopeak-
Topbl Beam Boost®

! AnnapaTypa komnaHwii Poly-Cone®, Vortex®, Vacmaster V'3|prep Waters wnnun Bakerbond Sep Pak
Spherlsorb 1 Beam Boost™ saBnAeTcA npumepom npoaykumm, Mmelomemca B npopaske. Sta mucbopmaqma nplnBep,eHa
Ansa yaobcTea nonbiogarteneil HACTOALLErO CTAHAAPTA U He ABNAETCA PeknamMoli yKa3aHHOW NpoayKLum ¢o cTopoHbl 1SO.

2
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4.11 MoOCT-KONOHOYHbIA MOAYNb MMM TepmocTar, obopyaoBaHHbI TednoHOBOW peakUyWoHHOIA
cnupanbio obbemom 1 CM’, N CMECUTENbHbIM TPOAHUKOM € MarnbiM MepTBbiM obbemom. Cnvpane AomkHa Bbims
CKpyJeHa onpefeneHHbiv 0bpazom, ¢ Lenbi npegoTBpalleHns pasMbiBaHNA XpomaTorpacdhuecknx soH [3].

4.12 Xpomarorpapmueckad aHanMTUYECKas KONOHKa ¢ obpaweHHoM dchason C18, Hanpumep,
Spherisorb@”) ODS Il (okTageyuncunaHa), sawyieHHasn NpegKonoHKoA.

XpomaTtorpacgmnyeckas KonoHKa

- ANUHA: 150 MM
- BHYTPEHHWI AnamMeTp: 4,6 MM
- pasMep vyactuy; 5 MKm
MNpeakonoHka

- ANUHA: 10 MM
- BHYTPEHHWI AnamMeTp: 4.6 MM
- pasMep vyacTtuy; 5 MKM

4.13 KoHdurypaumna nNocT-KoNoHOYHOM CUCT eMbl peaktopa (cMm. Mpunoxerue C)

CoepHUTENLHBIE TPYOKKW, YCTaHOBREeHHLIE Nocne KnanaHa BBoAa npobbl, AomkHbl 6bITL HacTONbKD
KOPOTKUM MW, HACKOJNLKO 3TO BO3MOXKHO.

XpomatorpachMueckylo KONMOHKY HanpsAMylo NOACOEAWMHANIT K cuUcTeme BBoAAa npobbl, cHab:xeHHol
npobootbopHoil neTnel BMecTMMocTLo 50 MM unK 100 Mm®. doToxUMUIECcKVil peakTop (1), cHabXeHHLIA
OTKpLITOW TpybuaTol peakunoHHOR cnupansio U ynbTpadroneToBod naMnoid (Menyckaroweld nsnyJdeHue npu
ANVHe BONHbLI 254 HM), NOACOEAMHAIOT K BbIX0AY XpomaTorpachudeckol KonoHkW. Beixos doToXumudeckoro
peakTopa NoACOSAUHAIT K OQHOMY W3 OTBETEBNEHWA cMecuTenbHoro TpoiHuka (2). BTopoe oTBeTBNeHWe
TpoHUKa NOACOEAVHAIOT K HACOCY, NOAAILEMY peareHT ANA NONyYeHWs npon3BogHbixX (3). TpeTbe OTBETB-
NeHVe NOACOEAVHAIDT K TpybuaToMy peakTopy, BKnoJvawwemy TedNoHOBy) TPyDKy, pacnonoKeHHy
B NOCT-KONOHOUYHOM Moayne (4). Boixog tpybuaTtoro peaktopa NOACOSAWHAIT K AeTekTopy Yd/BUAUMOro
nanyyeHua (cnektpodoTometp) (5). NUKM aNHOUPOBaHHLIX BEWECTB KOHTPONUPYIOT C NOMOLLH MUKPOKOM-
NbloTEpa, OCHALWEHHOTO UMEKLWUMCH B NPOAAKe CTaHAAPTHLIM NporpamMHbiM obecneueHnem.

5 MpurotoBneHne n xpaHeHue npob

5.1 Obwme nonoXKeHA

NPEAYNPEXAEHWUE — BonbuwuHeTBO N-HUTpO3aMMHOB ABNAKOTCA NOTeHUMaNbHbLIMM KaHUepo-
reHamu, HeoOX0AMMO NpPeAnNPUHATHD BCE BO3MOMHbLIE Mepbl NPeaAoCTOPOXHOCTA Bo uw3bDexwaHwe
BO3AeMACTBUA MX HA YeNoBeKa.

Bce onepauwvn, cBA3aHHLIE C UCNOJNbL30BaHWeM N-HWTPO3aMMHOE MMM WX PacTBOPOB, AOMKHLI
BLINONHATHCA B XOPOLWO BEHTUNMPYEMOM BLITKHOM WKady unu naMmHapHom ODoKce.

YacTo npuMeHseMble Pe3UMHOBbLIE XMPYPrUYecKMe NMepyarku He ofecneuymBaloT AOCTaTouHON
3awmThl. UX HeoOXoaMMO cCHAMATB M BbiOpacbiBaTb cpa3sy e Nnocne UCNoNb30BaHuA, a He HOCUTb
B TeYeHWe AJIUTENBHOMo Nepuoga BpeMeHN.

Mobbie pacTBOpLI, coagepxawme N-HUTPO3 aMWHBI, AOIDKHBI YAANATHCA De3onacHbIM cnocobom.

¥Ynerpacmoneropoe (¥YP) nanyvyeHme pasznaraet N-HUTpo3aMMHbL, NO3TOMY pacTBOpbl N-HUTpO-
30AM3TaHONaMMHa WM Apyrve pacTBopbl N-HUTpo3aMMHOE (CTaHAapTHble PacTBOPbY3KCTPaKTbl)
XpaHAT B 3aljMeHHOM OT CBeTa MecTe Npy Temnepartype ot 2 °C o 8 °C.

Beoa aHanuaupyemMoi NpoObl A0MKeH OCYLECT BNATLCA He No3AHee 24 4 nocne NpuroToBrneHus
3KCTpaKTa NpodbI.

5.2 MpuwroToBneHWe rpaagynpoBOYHbIX PacTBOPOB

5.2.1 OCHOBHO rpagyMpPOBOYHbIA pacTBOp

loToBAT OCcHOBHOW rpagyvpoBouHbid pacteop (Sg) NDELA B BOAE © KoHUeHTpayueid 1 Mricm®. HaHHbIk
pacTBop XpaHAaT He Bonee 6 Mec B 3alyULLeHHOM OT CBETA MEecTe npu TemnepaTtype ot 2 °C o 8 °C.

5.2.2 NpaayvwpoBOYHbIA pacTBOP ¢ KoOHUeHTpauuen 10 MKr/cm®

W3 ocHoBHOrO mpagyvpoBodHoro pacteopa (S;) pasbaeneHnem B Boge (1:100) roToBAT rpagyWpoBOYHLIRA
pacTBOp ¢ KoHUueHTpauved 10 MKr/cm® (S;). NoBTopHOE paszbaBneHne S, B cooTHoweHu 1:100 BoInONHAKT
ANA NonydeHWs rpaayvpoBodHoro pacteopa (S;) ¢ KoHueHTpauweid 100 Hricm®. Bce NPUrOTOBMNEHHLIE
pacTBOpbl XpaHAT He Bonee Hegenu B alMWEHHOM OT CBETA MecTe Npy TemnepaType ot 2 °C ao 8 °C.
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5.2.3 PabGoune pacTBOpbI

MocnepoeaTensHbIM pazfaBneHneM rpaayupoBouyHoro pacteopa (S)) Bogoi rotoeaT paboune rpagym-
pOBOYHbIE pacTBOPLI C KOHUeHTpayueii 1 Hricm®, 2 vricm®, 5 Hrfem®, 10 Hrfem® n 20 Hrfcm® {cM. pucyHok A.1.)
HaHHble pacTBOpLI FOTOBATCA KaXKALIA AEHb U XPaHATCA B 3alWMLEHHOM OT cBeTa MecTe (cM. Tabnuyy 1).

JInHekHocTL KanBpoBOYHOR KPUBOW NPOBEPAIOT B AMANasoHe KOHUeHTpauwi oT 1 HFICMSAO 100 Hrfcm®

{CM. pucyHOK A 2).

MNpyUMepbl TMINTUYHLIX XpoMaTOrpaMM NPpUBEAEHbl HA pUCcyHKax A3 n A4,

Tabnuya 1 — MNpurotoeneHne pabounx pacTeopoB

Obbem o .
PabGoune pacTEoDbI r MDOBOUHOro | CXOHYATeNbHEIA OkoHuyaTenbHaA Mepuog, VCIOBWA XDAHGHMS
pacTeopl | rpasyup o
pacteopa (52) obbem KOHLeHTpauuA | ctabunbHocTi
i XpaHuTs B sawm-
ooy | 100w | 10cw’ | turew’ | 1oy | werom or caera
P i MecTe
i XpaHuTs B sawm-
oo paaa v, | 200mw’ | t0a® | 2ufew’ | 1oy | werom or caera
’ i MecTe
i XpaHuTs B sawm-
oo paaa . | soomw’ | 10cw®’ | Sufew’ | ey | werom or ceera
° i MecTe
i XpaHuTs B 3awm-
E:S:;E“ ;ﬁgznﬁl?l- 1om° 10 cu® 10 Hr/em® 1 cyT WeHHOM OT cBeTa
’ i MecTe
i XpaHuTs B 3awm-
E:S:;E“ ;ﬁgznﬁl?l- 2cm’ 10 cu® 20 Hr/cm’ 1 cyT WeHHOM OT cBeTa
’ i MecTe

5.3 NpuroroBneHne Npobbl

5.3.1 Obwme nonoKeHUA

Ecnu kocmeTuyeckas npoAyKUMA AucneprupyeTtca (pacTeopseTcd) B Boge, nasnedeHne NDELA Heob-
XOAUM O NPOBOANTE NPY NoMoly K TBepAodhaszHoi akeTpakyun (TDI) (cm. 5.3.2).

Ecnun kocmeTuyeckas NpoayKUus He AWCNEPTVPYETCA B BOAE, ANA WSBNEYEHUS WCNONL3YIOT AWXNOp-
meTaH (JXM) (cm. 5.3.3).

CnocobHocTe K AUCNEPrMPOBaHNI0 KOHKPETHOW KOCMETMYECKOH NPOoAYKUMW AON¥HA OUEHUBATbCA Npu
WCNONbL30BaHUN COOTBETCTBYIOWErD W3BNekawwero areHta. WMseneueHne NDELA w3 ogHoli u Tod e
NpoAYKUUMA He aonyckaeTcsa NpoBoAUTe npy nomowy TPD n XM ogHOBpeMeHHO, U3BNeKaloWwWd areHT
AoMmkeH BbIbUpaTtbea UcxoAA U3 ero cnocobHoctn obecneunBats AucnepruposaHue. MpoaykyWA, koTopas
He AUCNepMpYeTCca B BOAE, AOIBKHA NOABEPraTbCH USBNEYEHWIO ¢ cnonb3oBaHnem OXM.

5.3.2 TeepaodcasHan akcTpakumua (TPI)

BapewusaoT npubnuantensHo 2,0 r npobbl B cTekNAHHOW Brane (4.2) 1 3anUCbIBaIOT TOUHYIO Maccy,
AvcneprupyloT U qoBoaaT obbem Bogod Ao 20 om’, MNepemewmealor B TeueHne 15 MUH B MeXaHWYeCcKomM
cMecuTene Unu B TedeHne 1 MuH B cmecuTene Vortex®. UeHTtpudyrupyioT B TeueHne 10 muH (noaroToBka
K TH3).

KoHAWUNMOHWPYIOT KONOHKY TBepaodasHol akctpakyum C18 cHavana 3 cm’ MeTaHona, satem 3 cm®
BOAbI NpU pacxoge npubnuantensHo 3,0 oM fMUH. He no3BonsiioT KONOHKE BbIChIXaTb.

MNomewaoT 5 oM’ n%ArOTOBHEHHoﬁ K TGO npobbl ceepxy katpugxa C 18 konoHkn TBepaodasHoii
SKCTpaKUuK, nepeble 3 cM” pacTeopa otbpacebiBaoT. Cobupalot nocnegyowme 2 oM’ {(npn pacxoae npnbnu-
auTenbHo 3,0 oM I WH) B cTEKNAHHbIE BUuanel ana HPLC.

OUNLTPYIOT cobpaHHLIA pacTBop Yepes cooTBeETCTBYIOWMWA hunbTp (Npy HeobXognMocTH).
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6 NpoBeaeHne ucnbiTaHuA

6.1 Obwme NonoXKeHA

Ona npurotoBneHHbX npob oboux TMNOB aHaNW3VPYOT NONYJYEeHHLIA SKCTpakT Ha Hanuune NDELA
metogom HPLC ¢ npumeHeHnem Yd-choTonnsa n peakyvn pucca.

6.2 YcnoBua npoeeAeHWA Xpomarorpadwm

| Hacoc LC Hacoc, ocHaweHHbIl gAemndepoM nynscayuid
PasgenutenbHada KonoHKa Cm. 4.12
MNpeakonoHka Cum. 4.12
O6bem BBOAWMO Npobbl 50 mm° unu 100 mm®
MNoaBukHanA chasa pacTBop aleTaTa aMMOHUS KoHUeHTpauwei 0,02 monbiam’
(3.8)
Pacxopn noaBuHON dhaskl 0,5 cM°/MuH
Pacxop peaktuea pucca 0,5 cM°/MuH
TemnepaTypa NOCT-KONOHOYHOro peaktopa | 50 °C
TepmocTaT KONOHOK 30°C
AnuHa BonHel 540 Hm
Moaynb choTonnaa Cm.4.10
MNogava peakea pucca Cm 4.9
MNocT-KONOHOUYHBIA peakTop Cu. 4.11
HetekTop Cm. 4.8

6.3 YcTponcTEo peakyMoHHON CUCTEMbI

PeakunmoHHas cMcTeMa COCTOMT U3 YETLIPEX MHAUBUAYANBHBIX YacTeld:
a) xpomarorpaduyeckas CUICTEMA;

b) peakTop nocT-KonoHoYHoro choTonnsa;

C) XMMUJYeCKUiA peakTop;

d) aetekTop (cm. Mpunoxkenne C).

BAXXHO — Bpemsa paborbl Xxpomarorpada AorpkHo ObiTb NPOANEHO He MeHee YeM Ha 15 MyH nocne
nossneHus nuka NDELA, ytobbl No3sBonUTL 3MoMpoBaHue NoTeHUManbHbIX MHIPEAWEHTOR MaTpULbl.

Obwan xpomarorpadmyeckas M MNMOCT-KONMOHOYHaA CUCTeMa MOoCcne WMCMoNb30BaHWUA A0IDKHa
npomMbIBaTbeA Boaon. Ecnu cuctema He OyAeT MCNONb30BaTbcA B TeyeHue Gonee ABYX AHeHd, TO
nepea NPoOMbIBKON BOA0M KONMOHKY NPOMbIBaOT MeTaHonom. Mpu NnoBTopHOM 3anycKe CUCTEMbI ee
HeoGX0AMMO NPOMbITL BOAOK, YTOObI M30exarb BTOPUYHOW KpUcTanuM3awmu.

7 ObpaboTka pesynbTaToB

7.1 Kannbpopo4yHana KpMBan

CTpoAT KanubpOBOUYHYID KPWBYIO, HAHOCA Ha rpacdvK KOHLUEHTpPaUWo rpagyupoBOYHLIX pacTBOpOB
NDELA {cm. 5.2.3) oTHOCMTENBHO UX NNOWaaun nuKa.

B cnyyae KonuuecTBeHHOro onpefAeneHus no kanubpoBouyHo KpuBod koachUUWEHT Koppenayun
JOMKeH cocTaBnNATb He MeHee 0,990,

7.2 YcnoBuA 3KcnepumMeHTa, o0ycnaBnuBaloLlme A 0CcTOBEPHOCTD U3MEpPEeHUNA
Cm. [2].
7.3 BbluncneHne KOHUEHTpalum

Ona onpegenedna koHyeHTpayun NDELA B npobe npuMeHaoT MeToa BHelLHEro cTaHgapTa.

OnpeAenanT METOAOM HaVMeHbLUVX KBaApPaTOB NUHEAHYI0 perpecCUoOHHYI0 3aBUCUMOCTE NNowaaeii
NUKOB OT KoHUeHTpauun NDELA B coOTBETCTBWIOLEM CTAHAAPTHOM PacTBOpe, BbipaKeHHOW B HAHOMpaMMaX
Ha cm® (HFICMS).
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JlnHelHan saBUcUMOCTE yBenuuMBaweldcs koHueHTpaun NDELA B ctaHaapTHLIX pacTBopax (Bbipa-

JKEHHOI B HAHOrpaMM Ha CM°) OT COOTBETCTBYIOLL el el NNolLaZW NKa BbIpakaeTcs CreA YoM o6pasom:
y=ax+bh

rAe @ — HaKNOH NMHUN pPErpeccuu;

b — oTpesoK, oTcekaeMblli Ha ocn Y,

¥ — atonnowaab nuka NDELA Ha xpomaTorpamme, NonyyeHHOW A4nA aHanusup yeEMoro 3KkeTpakTa npobbl.

Maccoeyio aonio NDELA B vcnbiTyeMold KOCMeTUYecKod NpoAYKUWMY, W, BbIP2XKEHHYIO B HI/r, BLIMMCNSAIOT
cneayowum obpasom:

p = (S-—b)a
w=px Vim
rae p — KoHueHTpayms NDELA B akcTpakTe npobbl, HrfcM™;
Sg — nnowaab nuka NDELA, copaep:alwjeroca B akcTpakTe npobbl;

b — oTpesok, oTceKaeMblli Ha ocn Y,
8 — HaknoH KannbpoBouYHOR KPUBOIA;
m — macca npobbl KOCMETUYECKOW NPOAYKLMW, T;
V¥ —20 cm® — ana TO3 (TBepacdasHoii SKcTpakLum),
4cm® — ans OXM {(auxnopmeTaHa);
w — maccobas gona NDELA B ncnbimyemoli KocMeTUJYecKoid npoaykuuK, HrifT.

8 MNpoTokon ncnbiTaHUA

MpoTokon McnbITaHWA JOMKEH COAEPKaTL CRNeayoLw| yio MHpopMaymio:

a) CCbUKY Ha HACTOAWMEA cTaHAapT;

b) naeHTUUKALUNOHHBIE AaHHbIE UCNBbITYEMOR NPOAYKUWNK;

c) aaty n metog otbopa npob (ecnn aTa MHOPMaUVA N3BECTHA);

d) aaty nonydyeHua npobbl naboparopuei;

e) AaTy npoBeAeHUA UCNbITaHWS;

f) pesynbTathl UCNBLITAHMA U eAVMHULLI, B KOTOPbLIX BbIpa3KeHbl 3TW pesynbTaTh;

g) MEeToA N3BNEYEHWS;

h) nwobble ocobeHHocT, HabNogaeMble NP UCNBITAHUN,

i) Bce AelicTBNA, HE NPERYCM OTPEHHLIE METOAOM, UK ASiCTBUA, KOTOPbIE MOIMV NOBNWATL HA Pe3ynbLTaT.
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MpunoxeHve A
(cnpaBo4HOE)

MpyMepbl KA/IMBPOBOYHbIX KPMBBLIX U TUMUYHBIX XpPOMaTorpamm

OcbX — KoHueHTpauua NDELA Hr/cm ;
Ocb Y — nniowagb nuka NDELA

PucyHok A. 1 — KannbpoBouHas KpuBasi, MokasblBatoLas JIMHEHY0 3aBUCMOCTb niowaan nuka NDELA
OT ero KoHUeHTpauun B gnanasoHe ot 1 Hr/cm3 a0 20 Hr/cm3

Ocb Y — nnowaab nuka NDELA

PucyHok A.2 — KannbpoBouHas KprBasi, MokasblBatoLlas JIMHEHY0 3aBUCMOCTb niowaan nuka NDELA
OT ero KoHUeHTpaLuun B gnanasoHe ot 1 Hr/cm3 a0 20 Hr/cm3

X — BpemMsa aHanm3a, MUH
a — XxpomaTtorpaMmmMa ctaHgapTHoro pactsopa NDELA ¢ koHueHTpaupeid 1 Hr/cm
b — xpomaTtorpamma ctaHgapTHoro pactsopa NDELA ¢ koHueHTpaunein 5 Hr/cm3

PucyHok A.3 — [Mpumepbl XxpomaTorpaMmm cTaHfapTHbIX pacTBopoB NDELA ¢ KoHueHTpaumeii 1 Hr/cm3m 5 Hr/cm3
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X — Bpems aHasM3a, MVH

a — xpomaTorpamma ctaHgapTtHoro pactsopa NDELA c koHueHTpaumeli 100 Hr/cm3.
b — xpomaTorpamma ctaHgapTHoro pactBopa NDELA ¢ koHueHTpauuein 100 Hr/cM3 He npoLluefLlero ctaauvio
hoTonusa.

PucyHok A.4 — TMpumepbl XxpoMaTorpamm ctaHgapTHoro pacteopa NDELA ¢ koHueHTpauveid 100 Hr/cm3

X — koadhdpuumeHT getepMmuHaumm, R2 muH
a — xpomaTorpamma ctaHgapTHoro pactsopa NDELA c KoHUeHTpauuein 5 Hr/icm
b — xpomaTorpamma kocmeTnyeckon npoaykumn (koHueHTpauus 2 1/20 cvd).

C — XpomarorpaMmmMa KOCMETMYECKON npoAykumn, B KoTopyto BBeaeH NDELA B koHueHTpauuu 50 Hr/cM  (KOHLEH-
Tpauusa — 2 /20 cm3.

PucyHok A.5 — Tpumepbl TpeX TUNUYHbLIX XpoMaTorpam
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MpunoxeHve B
(cnpaBo4HOE)

®0oTOMN3 1 peakuusi HATPUTA C peakTBOM pucca, ¢ 06pa3oBaHeM a3oKpacuTesis

MepB.blit aTan: ®oToNN3

OHCHrCHr OHCHjCHa
\ hv \

N—N—O + HO - > NH ¢ HNO2
OHCHZH2 OHCHZHZ

BTopoii aTan: peakuysi AMasoTpPoBaHUs

. ¢ . Kncnasl cpega
NH2S02 2H #no2 - > NHjSOj N=N - 2HXD

TpeTuii aTan: peakuus coefuHeHus

NH2S 02~ y N=Nej iazz”> NHjSOj nhchZhZ2nh?2
nhchZ2chznh2

PucyHok B.1 — ®0T0/IM3 1 XMMUYecKas peakums
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MpunoxeHne C
(cnpaBoO4HOE)

KoHdpurypaumsi xpomaTtorpacmyeckoli CUCTEMbI C MOCT-KOSIOHOYHbIM PeaKkTOPOM

1 — dhoToxmmmnuecknii peaktop: 254 Hm (cm. 4.10)

2 — cMecuTeNbHbIV TPOMHUK C MauTbiM MepTBbIM 06beMOM (CM. 4.4)
3 — Hacoc nogaun peakTtusa pucca (cm. 4.9)

4 — peaKUMOHHbI Moaynb um TepmocTtaT npu 50 °C (cm. 4.11)

5 — peTekTop (Bonbpamosas samna): 540 HM (cM. 4.8)

6 — knanaH oT6opa NpoosbI

7 — Hacoc (HPLC)

8 — oTxopnpl

PucyHok C.1 — KoHdourypauums cucteMbl XpoMaTorpadym 1 NocT-KoSIOHOYHOro MoAy/ s
ans onpegenenns NDELAb KOCMETUYECKO NpoayKUmm

10
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Bubnuorpaduna

ISO 15819 Cosmetics — Analytical methods — Nitrosamines: Detection and determination of
N-nitrosodiethanolamine (NDELA) in cosmetics by HPLC-MS-MS

{(KocmeTnueckne cpepctea. AHanuTudeckne metoabl. HUTpozamuHel: OBHapy:KeHUe U onpege-
neHve N-HutposoguataHonamuHa (NDELA) B kocmeTtuke metogom HPLC-MS-MS)

A method for the determination of N-Nitrosodiethanolamine in personal care products: Collabora-
tively evaluated be the CTPA Nitrosamines Working Group, International Journal of Cosmetic

Science, 28, 2006. pp.21-33
(Meton onpeaeneHua N-HATpPO30AWSTAHONAMWHA B CpeAcTBax JNWYHOW rMMeHbl: CoBMecTHas

paspaboTka Paboueil rpynnel CTPA no HutposamuHam)

ENGELHARDT, H., NEUE, U. D. Reaction detector with three dimensional coiled open tubes in
HPLC. Chromatographia, 1982, 15, pp. 403-408
{PeakMOHHLIA AETEKTOP C OTKPLITLIMKY TPYOKaMK © TpEXMepHOA cnupantsHoi cTpykTypoid B BOXKX)

11
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YK 665.58.014:543.544.5.068.7(083.74)(476) MKC 75.080 IDT
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XpomaTorpadus, Macc-cnekTpockonus
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