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FOCTEN 12821—2014

Mpeaoucnosue

Lienm, 0OCHOBHbIE NPUHLUMBI U OCHOBHOW NOPSAOK NpoBeAeHus paboT N0 MEeXroCyaapCTBEHHOM CTaH-
Aaptusauumn yctaHosnenol FTOCT 1.0—92 «MexaocypapcreeHHas cuctema craHgaprusaumn. OCHOBHbIE
nonoxenusi» u FOCT 1.2—2009 «MexrocyaapCTBeHHas cucteMma craHgaptusauuu. CtaHaapTbl MEXTOCy-
[apCTBEHHbIE, NPaBumna U pekoMeHAaLumn No MeXrocyAapcTBeHHON cTaHaapTusauun. Mpasuna paspabotku,
NPUHATUSA, NPUMEHEHUSA, OOHOBNEHUSA U OTMEHbI»

CeegeHusa o ctaHgapre

1 MNOArOTOBIIEH  OTKpbiTbIM  aKUUMOHEPHbLIM  06wWecTBoM  «Bcepoccuitckuii - Hay4Ho-
nccnepgosartensckui MHCTUTYT ceptudukauumny (OAO «BHUUC») Ha ocHOBe ayTEHTUYHOro nepeBoga Ha
PYCCKUiA I3bIK €BPONENCKOro perMoHarnbLHOro CraHaapTa, ykasaHHOro B NyHKTe 5

2 BHECEH ®epneparnbHbIM areHTCTBOM 0 TEXHWUYECKOMY perynuposaHuio u metponorumn (TK 335)

3 MPUHAT MexxrocyaapCTBEHHLIM COBETOM MO CTaHAApTU3aUUKM, METPONOrMKN U cepTudmkaumm (Npo-
TOKON 25 uioHA 2014 1. Ne 45-2014)

3a NpuHSATWE NPOroocoBanu:

KpaTkoe HaumMeHoBaHWe cTpaHbl Mo Kog ctpanbl no MK CokpalleHHoe HauMeHOBaHWe HaLMOHanNbLHOro opraHa
MK (MCO 3166) 004—97 (UCO 3166) 004—97 no ctTaHgapTusauuu

ApmeHus AM MuHakoHOMUKM Pecnybnukn ApMmeHus

Kuprususa KG KbiproiactaHgapt

Monposa MD Monpaosa-CtaHaapT

Poccus RU Pocctanaapt

TapXxukuctaH TJ Tapxukcrasgapt

Y36ekucraH uz Y3cTangapt

4 Mpukaszom degepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynmpoBaHuio U METponorum ot 22 aery-
cta 2014 r. Ne 963-cT mexrocyaapcrBeHHbln craHgapt FOCT EN 12821—2014 eeBeaeH B AeWCTBUE B Kaye-
CTBE HauMoHanLHOro craHaapta Poccuiickon $eaepauum ¢ 1 aHeaps 2016 r.

5 Hacrosawmi ctaHaapT uaeHTU4eH eBponeinckomy pernoHansHomy ctaHaapty EN 12821:2009 Food-
stuffs — Determination of vitamin D by high performance liquid chromatography — Measurement of cholecal-
ciferol (Ds) or ergocalciferol (D,) [MpoaykTbl nuwesbie. OnpeaeneHme ButammHa D BbICOKOA(PEKTUBHOM
XXUAKOCTHOW Xpomatorpadumen. Usmepenune xonekanbuudepona (ButamuHa Ds) unu aprokanbuudepona
(BuTamuHa D,)]

MepeBoa C aHrNUINCKOro A3blKa (en).

OdmumanbHbIil 9K3eMNNAP €BPONENCKOro PErMoHanbLHOro CraHaapTa, Ha OCHOBE KOTOPOro NoAroToB-
NieH HacCTOSILMIA MEXTOCyAapCTBEHHbIN CTaHaapT, umeeTcss B deepanbHOM areHTCTBE MO TEXHUYECKOMY
perynupoBaHuio u meTponoruu Poccunckon deaepauum.

CBefeHusi 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINIOYHLIM €BPONENCKUM PErMOHArb-
HbIM CTaHAAPTaM NPUBEAEHbI B AONONHUTENBHOM NpunoxeHum JA.

CrteneHb COOTBETCTBUA — naeHTu4Has (IDT)

6 BBEJIEH BINEPBbIE

UHgpopmayusa 06 usmeHeHusx K Hacmosuemy cmanlapmy rybnukyemcs 6 exeeo00HOM UHgopmayu-
OHHOM yKa3amerne «HayuoHanbHble cmaHlapmbl», a meKkem U3MeHeHull u ronpasoK — 8 €XeMeCsYHOM
UHopmayuoHHOM yka3amerne «HayuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosauwie2o cmaHlapma coomeemcmeyiowee yeedomneHue 6ydem ornybrnukogaHO 8 eXeMecsy-
HOM UHGOpMayUuoHHOM yka3damerse «HauuoHanbHblie cmaHlapmbl»y. Coomeemcemeyiowas uHgopmayus,
yeedomMieHue U MeKcMbl Pa3Mewalomces maikke 6 uHgopMayuoHHOU cucmeme obuwiea0 nosb308aHusl — Ha
ochuyuansHomMm calime ®edepasnibHO20 azeHmemea 0 MEeXHUYECKOMY peaynupoeaHulo u Memporsiozuu 6

cemu iumepHem
© CrangaptuHdgopm, 2015

B Poccuiickoin deaepauum HaCToALWMK CTaHAAPT HE MOXET ObiTb MOMHOCTLIO UM YaCTUYHO BOCNPO-
M3BEAEH, TUPAKUPOBAH U pacnpocTpaHeH B kayectBe oduuuanbHOro usgaHus 6es paspeweHusa depe-
panbHOro areHTCTBa MO TEXHMYECKOMY PEryfnMpoBaHMIO U METPOJSIOTUM



rOCT EN 12821—2014

M EXT FOCYAAPCTIBEHHUBbB WU C TAHAOOAPT

NPOAYKTbI NULLIEBbLIE

OnpepgeneHue cogepxaHusa xonekanobuudgepona (Butamuba D;) u aprokansuudgepona
(Butamuna D,) MeToaOM BbICOKO3(D(PEeKTUBHOM XKNAKOCTHON XpomaTorpadumn

Foodstuffs. Determination of cholecalciferol (vitamin D3) and ergocalciferol (vitamin D>)
content by high performance liquid chromatography

Nata BBenenns — 2016—01—01

1 O6nactb NPUMEHeHUs

Hacrosiwuii ctaHpgapT ycTtaHaBnueaeT MeToa onpeaeneHus ButamuHa D; (xonekansuudepon) unu
D, (aprokanbuudpepon) B NULIEBbLIX NPOAYKTaX METOAOM BbICOKOI(D(EKTUBHON XMAKOCTHON XpoMaTtorpacduu
(B3XKX).

ButamuH D; npucyTCTBYET, rMaBHbLIM 00pa3oM, B MPOAYKTAX NUTAHUA XMBOTHOIO NMPOUCXOXAEHUS, B
TO BpeMs kak ButaMmuH D, — B gukopactywmx rpubax. Kak Buramuu Ds, Tak u Butammid D, MOTryT npucyTCcTBO-
BaTb B BUTAMUHU3UPOBAHHBIX MULLEBLIX NPOAYKTax. HacTosawumi craHgaptT He npuMeHuM K npobam, coaep-
XKalumM OQHOBPEMEHHO KakK BuTaMmuH Ds, Tak n Butamut D.

Kpome ucxogHblx ¢opm — ButamuHa D; u ButamuHa D,, cootsetcrBylowme metabonutbl — 25-
mapokcueutamud D n 1,25-aurngpokcmeutamud D, Tarke obnagaiot D-BUTaMUHHOW akTUBHOCTbLIO. HacTo-
ALMIA CTaHAAPT pacnpoCcTpaHAeTca Ha onpeaeneHue sutamuia D, unu sButamuia D; no oTAENbHOCTH.

Hacrosawuit cTaHaapT COCTaBNAET OCHOBY aHaANUTUYECKUX MeToaoB, Ha 6ase KOTOpPON aHanUTUK Mo-
»eT paspaboTaTb COGCTBEHHYIO METOAUKY B COOTBETCTBUM CO CTAHAAPTHON NpoLeaypOi.

MeToa npoLuen Banuaauuio npu MexnabopaTopHbIX UCTILITAHUAX C UCNONb30BAHMEM KaK BUTAMUHU-
3MPOBAHHBIX, TAK U HEBUTAMUHU3UPOBAHHBIX NPOB, TaKNX KaK MaprapuH, MOJIOKO, XXMAKOE AETCKOe NMUTaHue,
OeTCKOoe MuTaHue, pacTuTesNibHOe Macro ANA XapeHus, pbldbun xup B ananasoHe ot 0,4 go 14 mkr/100 r
npogykra. MoapobHas nudopmalms 0 Banuaauun npueeaeHa B npunoxeHuu D.

2 HopmMaTuBHbIe CCbITKU

B HacTosiLlem cTaHgapTe UCNOoSb30BaHA HOPMaTUBHAS CCbiNKa Ha CNeAYoWMin CTaHAapT:
EN I1SO 3696 Water for analytical laboratory use — Specification and test methods (ISO 3696:1987)
(Bopa ans nabopaTtopHOro aHanusa. TexHudyeckue TpeboBaHua U MeTOAbI UCNLITAHUI)

MpuMmeyvaHue — [pn NONL3OBAHUU HACTOAWMM CTaHAAPTOM Lienecoobpa3sHo NpoBepUTbL AelCTBUE CCbl-
NOYHLIX CTaHAapToOB B MHOPMALMOHHOW cucTeme obLLero nonb3oBaHMs — Ha oduyuansHoM caiite depepanbHOro
areHTCTBa MO TEXHUYECKOMY perynupoBaHuio U METPONOrMN B CeTU MIHTEPHET UMK NO €XEeroaHOMY UH(OPMaLMOHHOMY
ykasaTento «HaumoHanbHble cTaHAapTbl», KOTOPLIA ony6nukoBaH No COCTOSIHUIO Ha 1 AHBapS TeKyLero roaa, U No Bbl-
nycKam exemecsi4HOro MHgopmaLmoHHOro ykasatens «HauwoHanbHble cTaHfapThly 3a TeKyLWui roa. Ecnu cebinoyHbli
cTaHfapT 3aMeHeH (M3MeHeH), TO NPU NOMb30BaHUWN HACTOSLMM CTaHAAPTOM CriegyeT pyKOBOACTBOBATLCA 3aMeHsiHo-
MM (M3MEHEHHBIM) cTaHAapToM. Ecnn ccbinodHblili cTaHAapT oTMEHEH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM AaHa
CChINKa Ha Hero, NPUMEHSIETCA B YacTU, He 3aTparnBatoLLeid 3Ty CChIKY.

3 CywHOCTL MeTOAA

MeTtoa ocHOBaH Ha BblAeneHuu BuTaMMHOB D3 u D, u3 npobbl nyTEM €€ OMbINEHUS U IKCTPaKLIUK BU-
TaMUHOB NOAXOASALUMM PACTBOPUTENEM C NOCNEAYIOLLIE OUUCTKOW IKCTPAKTa C NOMOLLbLIO NonynpenaparTuB-
HON HOpMarbHO-(ha3oBoN BbICOKOIPEKTUBHOM xpomatorpadumn (aanee — BIXKX) U KONMMUECTBEHHBLIM
onpeaeneHneM BUTaMMHOB METOAO0M obpaLleHHo-da3oBoi BIXKX.

Mpun onpeaenednun sutammHa D; B Ka4ecTBe BHYTPEHHErO CTaHAapTa UCnonb3ylot Butamud D,. Ecnu
onpeaeneHuio NOANEXUT BUTaMUH D,, TO B KauecTBe BHYTPEHHEro CTaHAapTa UCNOMb3yIoT BUTAMUH Ds.

Butamun D peTekTUpyloT CnekTpoPOTOMETPUYECKUM METOAOM B ynbTpacduonetoBon obnactu u

Uspanue opuumanbHoe
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NAEHTUDULMPYIOT MUKW NO 3HAYEHUSIM BPEMEHU YAEPKUBAHUA U JOMNOMHUTENbLHO NO CNEKTPY MOrMOLLEHUs B
ynbTpadmMoneToBon 0bnacTu, €Cnu UCNONb3yeTcs AUOAHOMATPUYHBINA AeTeKTop. KONMMYECTBEHHSIA aHanu3
NPOBOAAT C NPUMEHEHUeM BHYTPEHHEro craHgapra no pesynbTatamMm U3MEPEeHUd 3HaYeHU BbICOT MK MIo-
wanen nukos, cm. [1] —[8].

4 PeakTuBbl
4.1 OGwue NonoxXeHus

Ecnu He ykaszaHO MHOE, TO NPW aHanu3e UCMONb3YIT TONbKO PEAKTUBbLI FapaHTUPOBAHHOW YNCTOTbI U
BOAY, NO KpaliHei mepe, cteneHn Ynctotbl 1 no EN ISO 3696.

4.2 MeTaHon.

4.3 OtaHon abconioTHbIN, 06bemMHasa gons ¢(C,HsOH) = 100 %.

4.4 3taHon, (C,H50H) = 96 %.

4.5 Cynbdat HaTpus, Ge3BOAHBIIA.

4.6 Pacteopbl rmgpokcuia kanusi Ans OMbINEHUS — BOAHbLIA PacTBOP MAacCOBOW KOHLUEHTpauuu p
(KOH) = 50 /100 cm® unu 60 /100 cM° UnM BOAHO-3TaHOMbHbIM pacTop p (KOH) = 28 /100 cm® npu 06b-
€MHOM COOTHOLLUEHUM 3TaHoNa u Boabl 9:1.

4.7 AHTUOKCMAAHTLI, Takne Kak ackopbuHoBas kucnota (AK), ackopbar HaTtpusa, nuporannon, Cysb-
dua Hatpusa (Na,S) unu 6ytunokcutonyon (BHT).

4.8 PacTBOpUTENN N 3KCTPAareHTbl, HanpumMep AUSTUNOBLIN 3hup (He coaepxalmii nepekucen), Au-
XMOPMETaH, NETPONEenHbIN 3PUp, H-rekcaH, sTunaueTaTt unu NoAXoAsALLaa UX CMECh.

4.9 NoaBuxHble dasbl ana BIXX

4.9.1 BapuaHTbl NOABUXHbIX (ha3, NPUrogHbIX Ans HopMarnbHO-(ha30BOM NonynpenapaTMBHON
B3XX

MpumMepamn nNOAXOAAWMX NOABWKHBLIX (pa3 (CoctaB B 0OBLEMHBIX AOMAX) ANA NonynpenapaTuBHOWM
B3XXX aBngaiotca cmecu:

—  H-rekcaHa u nponaHona-2 (98+2), (99+1) unu (95+5);

—  H-TekcaHa u u3o0amunoBoro cnupta (99+1);

—  H-TekcaHa, nponaHona-2 u tretparnapodypana (98+1+1);

—  W300KTaHa u uszobytanona (99+1);

H-renTaHa u nponaHona-2 (97+3).

4 9.2 BapmaHTbl NOABWXHbIX (ha3, NPUroAHbIX AnsA obpaweHHO-ka30BOW aHaANMUTUYECKOM
B3XX

Mpumepamu noaxoaawwMX NOABWXHLIX a3 (cocTaB B 06beMHbIX A0nsAX) Ans o6palueHHo-a30oBon
aHanuTnyeckon BOXKX asnsaiorca:

—  MeTaHom;

—  cMmecu MeTaHona u oAbl (95+5) unm (93+7);

—  CcMmecu aueTtoHuTpuna u metadona (80+20), (90+10) unu (70+30);

—  CMecCb aueToHuTpuna, xnopocopma n metaHona (93+4+3).

4.10 O6pasubl cpaBHEHUA

4.10.1 O6paseu cpaBHeHUA 3prokanbumdepona (Buramun D,), M(C,gH,40) = 396,7 r/monb

B kauyectBe obpasua cpaBHeHus BuTamuHa D, cneayet ucnonb3oBarb npenapar MakCMmarnbHO A0-
CTYNHOW CTENEHU YUCTOTbI C MACCOBOI A0NEN OCHOBHOTO BewecTBa Gonee 98 %. O6pasey cpaBHEeHUs1 xpa-
HAT B COOTBETCTBUM C MHCTPYKLUAMM MOCTaBLUMKA (NPpW OTCYTCTBUM CBETA, OOLIMHO NPU TeMNepaType Huxe
4°C).

4.10.2 O6pasel cpaBHeHUA xonukanbuudepona (surtamun D;), M(C,;Hy,O) = 384,6 rimonb

B kauyectBe obpasuya cpaBHeHusi BuTamuHa D3 cneayer ucnonb3osarb npenapar MakcumanbHO A0-
CTYNHOW CTENEHU YUCTOThbI C MACCOBON A0MN€EN 0CHOBHOTO BellecTBa 6onee 98 %. O6paseL| cpaBHEHUA xpa-
HAT B COOTBETCTBUM C MHCTPYKLUAMM MOCTaBLUMKA (NPU OTCYTCTBMU CBETA, OOLIMHO NPU TEMNEpaType HUxe
4°C).
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4.11 OcHOBHbIe pacTBOpbLI

4.11.1 OcHoBHOM pacTBOp BUTamMuHa D,

B3BeLLII/IBaIOT okono 100 mr ButammHa D, € TOYHOCTbIO A0 1 MI B MEPHY KOnby BMECTUMOCTbIO
100 cm®, pacTBopsIOT B aTaHone (4.4) u JOBOAAT 40 METKU 3TaHOJ'IOM MaccoBad KOHLeHTpauums BUTaMuHa
D, B MpUroToBNEHHOM PacTBOpe NpubnusmMtensHoO paBHa 1 Mr/cm’. XpaHaT npu Temneparype Huxke 4°C,
3awMas ot ceeTa.

PaccunTbiBalOT MacCOBYIO KOHLIEHTpAaLMIO OCHOBHOFO pacTeBopa W MacCoBYK A0Mn0 ButamuHa D, B
obpasue CpaBHEHUs!, UCMONb3ys CNOCOO, ONMMCaHHbIN B 4.12.1.

CpOK XpaHeHus NPUroTOBIEHHOTO pacTBopa — 6 Mec npu Temneparype MuHyc 18°C.

4.11.2 OCHOBHOM pacTBOp BUTaMuHa D3

B3BeLLIVIBaIOT okono 100 mr ButammHa D3 € TOYHOCTBIO 40 1 MI B MEPHYK KONby BMECTUMOCTbIO
100 cm®, pacTBopsIoT B aTaHone (4.4) n gOBOAAT A0 METKM 3TaHOJ'IOM MaccoBas KOHUeHTpauus BUTaMuHa
Ds; B NpMrotoBrneHHOM pacteope npubnusmTtenbHo pasHa 1 Mr/cm®, XpaHaT npu Temneparype Hmke 4 °C,
3almuian ot ceeTa.

PaccunTbiBalOT MacCoOBYIO KOHLIEHTPALMIO OCHOBHOrO pacTBopa M MacCoBYK AOM0 BuTamuHa D; B
oOpasue cpaBHEeHUSA, UCMONb3YA CNOCOO, ONUCaHHLIN B 4.12.2.

CpoK XpaHeHuMsa NPUroTOBNEHHOrO pacTeopa — 6 Mec npu TemnepaType muHyc 18 °C.

4.12 CtaHgapTHble pacTBOpPbI

412, 1 CTaHgapTHbIM pacTBop BUTamuHa D,

1 om® OCHOBHOI’O pactBopa ButamuHa D, (4.11.1) nepeHOCAT NMNETKON B MEPHYIO kONGy BMECTUMO-
cTbio 100 cm® u 00BOAAT A0 METKU STaHONOM (4. 4) MaccoBada KOHUeHTpauus ButammHa D, B NpUroToBrieH-
HOM pacTBope npubnuautenbHo pasHa 10 MKr/cm®. PacTtBop rotoBAT B A€HL UCNONbL30BAHUSA.

MpumedaHue —[JonyckaeTca UCMofb3oBaHWe pacTBopa C UHbIM 3HAYE€HWEeM MacCOBOW KOHLEHTpauuu Ans
COOTBETCTBUA Tpe6OBaHVIF|M aHanuTU4ecKkol npoueayphl.

M3MepsaloT ONTUYECKYK MAOTHOCTb CTaHAAPTHOro pacreBopa BuTamuHa D, B KBapLEBOW KiOBETE C
TONLWMHOWM nornowaroLero cnosa 1 ¢M npu AnuHe BOMHbI 265 HM OTHOCUTENLHO 3TaHona. PaccyuTbiBalOT
MacCOBYH KOHUEHTpauuto ButammHa D, PD,; MKr/cM®, o dopmyne:

Aygs - M, 1000
g-b ’

Py, = )

rge A265 — ONTUYeCcKada NNOTHOCTb CTaHAAPTHOro pacTeopa ButamuHa D, npu 265 Hu;

Mp, — MonspHas macca ButamuHa D, (Mp, = 396,7 r/monb);
€ — MONIAPHbIA KOIPULMEHT nornoweHna sutamumia D, (¢ = 18843 M*/MOfb, BbIMUCIIEHO U3 3HAYe-

1%
HKA E1 eM » CM. [9]);
b — AnvHa ONTMYECKOro NyTU KBapLEBOMN KIOBETLI, CM.
412, 2 CtaHpapTHbINA pacTBOp BuTamuHa D;
1 em® OCHOBHOI'O pacteopa ButamuHa Dj (4.11.2) nepeHOCAT NUMNETKON B MEPHYI0 Kondy BMECTUMO-
cTbto 100 cM* M JOBOAST 4O METKM STAHOMOM 4. 4) MaccoBas koHLeHTpauus BuTamuHa D3 B NpUroToBneH-
HOM pacTBope npubnuanTenbHO paBHa 10 MKF/CM®. PacTtBOp rotoBAT B A€Hb UCNOSb30BAHUA.

l punmMed4yaHNne —ﬂO]‘IyCKaeTCH ncnonb3oBaHWe pacTtBopa C UHBIM 3Ha4YeHNneM MaccoBoW KOHUEeHTpauun ana
COOTBETCTBUA Tpe6OBaHI/IF|M aHanuTU4ecKomn npouenypsbl.

M3mMepaloT ONTUYECKYIO MAOTHOCTL CTaHAAapTHOro pacteopa BuTammHa D; B KBapLEeBOW KIOBETE C
TOMLLMHOW NOrMnoLwatowero ¢rnoda 1 ¢M npu AnuHE BOSHbI 265 HM OTHOCMTENbHO dTaHona. PaccuutbiBatoT
MacCOBYIO KOHLIEHTpaLMto BUTaMuHa Ds pp,, MKF/CM® 10 dopmyrne:

Ayes-M ), -1000

265
g-b ’

Po, = @
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rae A, — OnTUYeckas NoTHOCTb CTaHAAPTHOrO pacTeopa ButamuHa D3 npu 265 Hm;
Mp, — monisipHasi Mmacca BuTamuHa D; (Mp, = 384,6 r/monb);
€ — MONAPHBbIA KOIPPUUMEHT nornoweHna sutammHa D3 (e = 18461 M?/MOfb, BbIMMCNEHO U3 3HAYE-

1%
s B oy, om. [9));
b — ANKMHa ONTUYECKOro NYTW KBAPLEBOI KIOBETHI, CM.

4.13 PacTBOpbLI BHYTPEHHUX CTaHAAPTOB

4.13. 1 PacTBOp BHYTpeHHero craHaaprta suramuia D,

10 om® CTaHAapTHOFO pactesopa sutamuHa D, (4.12.1) nepeHOCAT NUNETKOW B MEPHYIO KONOY BMECTU-
MOCTbIO 100 cM® 1 JOBOASIT A0 METKW 3TAHONOM 4. 4) Maccosas koHueHTpauus BuramuHa D, B NnpuroTos-
neHHOM pacTBope npubnuautensHo pasHa 10 MKr/CM”. PacTBop rotoBAT B A€Hb MCNOMNb30BAHUA.

4.13. 2 PacTBOp BHYTPEHHEro ctaHgapta Burammia D;

10 cm® CTaHJ:lapTHOFO pactesopa sButamuHa D; (4.12.2) nepeHOCAT NUNETKOW B MEPHYIO kON0y BMeCTu-
MOCTbIO 100 cM® 1 JOBOAST A0 METKU STAHONOM 4. 4) Maccosas koHUeHTpauus BuTammHa D; B NpuroTos-
NEHHOM pacTBOpE NpUONM3nTEnsLHO paBHa 10 MKr/oM®. PacTBop rotoBAT B A€Hb UCNONbL30BAHUS.

Mpumeyarne — Ecnn onpeaeneHuio noanexut sutamud Ds, To BuTamnH Do ucnonbsyetca B Kayectse
BHYTPeHHero ctaHgapTa. Ecnu onpegenenunio nognexut sutamud D2, TO B Ka4ecTBe BHYTPEHHEro CTaHgapTa Ucnonb3ay-
eTcsA BUTaMuH Da.

4.14 CtaHpapTHbIi pacTBOp cmecu ButammHoB D, n D; ana nonynpenapatMBHoOM Xpomartorpa-

tumn

5 om® CTaHQapTHOro pacreopa sutamuHa D, (4.12.1) u 5 oM’ craHgapTHOro pacrsopa ButamuHa D;
(4.12.2) nepeHOCAT nuNeTkamu B KONOY POTALUMOHHOTO UCNAPUTENSA U OCTOPOXHO YAAnsoT pacTBOPUTENb
npu Temnepatype He Bbiwe 40 °C. Ocrartok pacrsopsatoT 8 100 CM° MOABMKHOI dasbl Ana nonynpenapa-
TmBHON B3XX (4.9.1).

JonyckaeTcsi ucnonb3oBaHUe CTaHAapTHOro pPacTBopa C UHbLIM 3HAYEHMEM MACCOBOW KOHLUEHTpauuu
Ans COOTBETCTBUA Ucnonb3yemomn cucteme ang BAXKX (5.4 unu 5.5).

4.15 CrtaHpapTHbIi pacTBOp cmecu ButamuHoB D, un D; ana ananutnvyeckon xpomarorpacdum

5 oM cTaHAapTHOro pacreopa Butamuia D, (4.12.1) u 5 oM’ CTaHAapTHOro pacrsopa sutamuHa Dj
(4.12.2) nepeHocAT NUNETKaMK B KONOY pPOTALMOHHOIO MCMApUTENs U OCTOPOXHO yAAnsoT pacTBOPUTENb
npu Temnepatype He Bbile 40° C). OcraTtok pactBopsiotr B 100 om® noABMKHON hasbl ANA aHANUTUYECKOWN
B3XKX (4.9.2).

5 Annaparypa
5.1 Obwme nornoxeHma

Mpu npoBegeHUMn UCMbITAHUA UCNONL3YIOT 00LWEeynoTpebuTensHoe natopaTopHoe o6opyaoBaHue, B
YaCTHOCTHU, criegyioLlee.

5.2 CnekTpopoTOMETP, NPUrOAHBIA ANA U3MEPEHUNA ONMTUYECKON NAOTHOCTU NPU ANUHE BOSHbLI 265
HM.

5.3 POTauUMOHHbIVM UCNApPUTESNb, B KOMIIEKTE C BOASAHOM DaHewn u yCTPOMCTBOM ANs CO34aHUS BaKyy-
Mma.

MpumeyaHue —[na c6poca Bakyyma peKOMEHAYETCA UCNONBL3OBATb a30T.

5.4 Cucrema ans nonynpenapatuBHoin BOXX, cocrosiLian u3 Hacoca, yCTpoicTea Ansa Beoga npoo,
Y®-geTekropa, yCTpoicTBa Ans cbopa 3agaHHOM hpakumm JII0EHTa U CamMoNncLa UK MHTerpaTopa.

5.5 Cucrema ana ananutuyeckon B3XKX, cocroswas 3 Hacoca, yctponcrtea ana esoga npo6, Yo-
AeTekTopa, cCaMonucLa Unu MHTerpaTopa, nbo aHanorMyHom cucTemMbl Ans c6opa AaHHbIX.

5.6 Kononku ana BOXX

5.6.1 KonoHka nonynpenapatusHasa anuHon ot 250 ao 300 mm, BHYTpPEHHUM anaMmeTpom oT 4,0 ao
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8,0 MM, 3anonHeHHas copOeHTOM Ansi HopManbHO-ha30BON Xpomartorpadum, Hanpumep CUnuMKarenem unu
cunukarenemMm C MPUBMTBIMW LIMAHO- U aMMHOTpynNnaMu C pasMepoMm yactuy 5 MkM. [JOnonHWTEnbHas WH-
dopmauma npueeaeHa B NpUNoXKeHnn A.

5.6.2 KonoHka ananutuyeckasa anuHon 250 mm, auametrpom ot 4,0 o 4,6 MM, 3anonHeHHasa obpa-
LLEHHO-ha30BbLIM COPOEHTOM, HANPUMEP C NPUBUTLIMU OKTadeLunbHbIMU (C1g) rpynnamu, pasmepom vactuy,
5 MkM. [lononHutenbHasa nHopmMauns npuseaeHa B NPUNoOXeHun A.

5.6.3 AnbTepHaTUBHbIE aHANIMTUYECKNE KOSTOHKU

KonoHku apyrux pasmepos, 3anosIHEHHbIX COPOEHTOM C WHbIM pasMepoM YacTul, MOTYT Takke ObiTb
UCMONb30BaHbl B COOTBETCTBUM C HACTOSALLMM CTaHAAPTOM, €CNW YCTaHOBIEHO, YTO OHM obecneyuBaioT
YAOBNETBOPUTENLHOE OTAENEeHWe BuTaMmHa D OT MeLuaroLwmux KOMNOHEHTOB MaTpULibI.

5.7 YcTponcTeo Ana (pmnbTpoBaHus, NPUrogHoe Ans yCTaHOBKKU (DUNLTPOB Kak 60NbLIOro, Tak u Ma-
noro pasmepa ansi punbTpoBaHua NoABMXHON hasbl U pacTBOPOB Npo6, Hanpumep ¢ agnaMmeTpom nop 0,45
MKM.

MpumMmeyaHune — Kak npasuno, hunsTpoBaHe NoABUXHONW a3kl M pacTBopoB Npob Yepe3 MeMOpaHHLIA
punbTp Nepes NPUMEHEHWEM UK UHXEKTUPOBaHWEM NpoaneBaeT CPoK CryxObl KONOHOK.

6 NMpoBeageHne ncnbiTaHMN
6.1 OCwue NonoxeHus

ButamuHbl D, n D3 HEeyCcTOMYMBLI K BO3AEWCTBUIO YNbTPadUONETOBOr0 U3NYYEHUA U OKUCIUTENEN
(HanpumMep, aTMOCEPHOro KUCNopoaa), No3ToMy nNpu paboTe ¢ HUMKU HEOBXOAUMO UCKIIOUYUTL YNbTpaduo-
NeToBOE U3MyYEHUE NyTeM NPUMEHEHUS NOCyAbl U3 TEMHOro CTekna, antoMUHMEBOW hOMbIM UM MaTepua-
OB, NOrMNOLAKLMX YNbTPadMoneToBoe usnydeHue. PacTBopsl, coaepkalume aKCTparnpoBaHHbIW BUTAMUH,
cnegyeT npoAyBaTh a30TOM U HEOOXOAUMO A00aBNATbL B HUX aHTUOKCMAAHTLI. PacTBoputenu cneayet Bbl-
napueartb NPU NOHMKEHHOM AaBNEHUN HA POTALMOHHOM UcnapuTene npu teMmnepatype He Bbiwwe 40 °C.

6.2 MogroroBka NpoobI ANA UCNbITAHUNA

Mcnbityemyto npoby roMoreHnsmpytoT. pybble maTtepuanbl pasmanbiBaloT B NOAXOAALLEN MeENbHULE
U TWaTenbHO nepemMelunBatoT. CneayeTt NpUHATbL MEPbI, TaKMe Kak npeaBapuTenbHOE oxraxgeHue npobbl,
AN yCTPaHEeHUsi BMUSHASA MOBLILLEHMS TEMNEPATYPLI Npu 3TOW npoueaype. K aHanuay noarotToBNeHHONW Ans
ucnbITaHuin Npobbl NpucTynatot 6e3 NPOMeANeHUs 1 3aLUMLLAIOT ee OT BO3JENCTBUSA CBETA.

6.3 MpurorosneHune pacTesopa NpooGbl

6.3.1 OMbINeHue

MoAroToBRNEHHYIO ANA UCMbITaHUi Npody maccoi oT 10 Ao 30 r ombINAT B kKonbe ¢ 06paTHLIM XOn0-
OVNNbHUKOM, NPEANOYTUTENLHO B aTMOcdepe as3oTa, 406aBnsas npu 3TOM HeOBX0AMMOE KONMMYECTBO 3TaHO-
na (4.4), Boabl, aHTMokcugaHnTta (4.7), Takoro kak ackopbuHosas kucnota (AK), rmapoOXMHOH, NUPOransion unm
BHT, n ogHoro us pactsopoB rmapokcuga kanus (4.6). MoxHo Takke gobasute cynbdug Hatpus (4.7) and
CHWKEHUS KaTanuTu4eckoro achdyekta cnegoB MeTansnos.

Mpu onpeaenenun ButamuHa D; B konby Anst oMbineHna Ao0aBnsAlT Noaxoasawmii o6bem pacTeopa
BHYTPEHHEro craHaapTa sutammia D; (4.13.1). KonndectBo gobasnsaemoro sutammHa D, 4OMKHO COOTBET-
CTBOBaTb OXMAAEMOMY CoaepxaHuio ButTamuHa D3 B npoGe. Ecnu onpeaenexunio nognexut sutamuH Dy, TO
[06aBnaAT NoaxoanLmMin 06beM pacTBopa BHYTPEHHEro ctaHgapta sutammHa D (4.13.2).

MpoBoaAT Takke ucnbiTaHne Npobbl 6e3 gobaBneHus BHYTPEHHEro ctaHgapTa AnsA NPOBEPKU OTCYT-
CTBUS MOMEX CO CTOPOHBI KOMMOHEHTOB MaTpULibl, BPEMS YA EPXKMBAHUS MUKOB KOTOPbIX BNU3KO K BPEMEHM
YAEPXKUBAHUA NUKA BHYTPEHHEro cTaHjapTa.

B Tabnuue 1 npuBeaeHbl NpuMepbl MOAXOASLLMUX KONMYECTB PeaKkTUBOB.

Tabnuua 1-pumepbl KONMYECTB J0DABNAEMbIX peareHTOB

Macca npo6bl ans ObwveM aTa- Macca nupo- Macca ackopbuHoBas Mmppoxkena kanus
ucnbITaHui, Hona, cm® rannona, r kucnoTel (ackopbata
HaTpua), r
Ot 10 go 30 100 Oor0,58001,0 Oor1,00025 50 cm’ pacTBOpa KOHUEH-
Tpauuu 50 /100 cm®

OO6bIYHO Bpemsl OMbineHus coctaensieT ot 20 Ao 45 muH npu Temnepatype ot 70 °C go 100 °C. Ombl-
5



rocT EN 12821—2014

NEeHUe MOXKHO TaloKke NPOBECTU NPU KOMHATHON TeMrnepaType B Te4EeHUe HoUM (NpumepHO 16 4) npu octans-
HbIX aHANMOINM4HbIX YCNOBUAX.

Ecnv no OKOHYaHUW OMBINEHUA HA NOBEPXHOCTU OXITAXAEHHOW peakuUOHHON CMECU NPUCYTCTBYET
XKMP WM MAacno, TO OMbIfIEHUE MPOAOMKAIOT nocrne AobaBneHns AONOMHMTENLHOFO KONUYECTBa BOAHO-
9TaAHOSMBLHOIO pacTBOpa rMAPOKCUMAA Kanus.

MpumMeyaHune —Ycnosusa, npurogHsle AnS OMbIIEHUS MaprapuHa u cyxoro Mosfioka, npusefeHsl B Npuno-
xeHun B.

6.3.2 dkcTpakuusa

[na npepoTBpalueHuss 06pa3oBaHMs aMYyNbCUKU NPU NOCNEAYIOLEN IKCTPaKuun pacTteop npobbl no-
cne oMblneHus pa3baBnsioT BOAON A0 AOCTWKEHMSA 06 bEMHOro COOTHOLLIEHUSI 3TaHONa W BOAbI 1:1.

SkcTparupylot BuUTamuHbl D, u D3 U3 OMbINEHHON OXNaXaeHHON Npobbl NOAX0AALWMM pacTBOpUTENEM
unu cmecblo pacreoputenei (4.8). Mpoueaypy SKCTpakuun NPOBOAAT OT ABYX 10 YETbIpeX pas, UCnosnb3ys
nopumm akcTpareHta obbemom ot 100 go 200 cM®. OBbeUHEHHble SKCTPaKThl MPOMBIBAIOT BOAOI A0
HeMTpanbLHOW peakuum (kak npaBuno, NATL pas obbemamm ot 50 g0 100 CM3).

MpumeuyaHune — B HeKoTopbiXx MeToAax MpefycMOTpEeHa MPOMbIBKa 3KCTpaKTa A0 HEUTParbHON peakuuu
cpeabl pacTBOPOM rMapokcuaa kanus maccosoi fonu ot 3 % Ao 5 % B 0,9 %-HoM pacTBope xropuaa Hatpus, 6ydepu-
pOBaHHOM pacTBOpOM aveTara HaTpus (pH = 7) MOnApHON KOHUeHTpaumu 2,6 MOML/AM® NN aHAMOTMYHBIMN CMECSMU.
YenoBus, NpUrofiHele Ansi OMbINEHWs MaprapuHa n cyxoro Morioka, npuBefieHbl B NnpunoxeHum B.

6.3.3 KoHueHTpupoOBaHUe 3IKCTpaKTa

SKCTpaKT ynapvBaloT npu MOHWKEHHOM AAaBMEHWU U Temrnepatype He Bbiie 40 °C B poTauuOHHOM
ucnaputene (5.3). Pekxomengyetca agobGaBneHue aHTMOKCUAAHTA B IKCTPaKT NpoObl nmepes ynapuBaHuem,
Hanpumep 2 cm’ pacTeopa BHT B H-rekcaHe MaccoBOil KOHLEHTpaLmmn 1 Mr/cm>.

MpeaBaputenbHO ocTaloWpMecs cnedbl BOAbl yAansAlT nytem ocyweHus 0e3BOAHbIM CynbdaTom
HaTpuA (4.5) unu a3eoTPONHON NEPEroOHKOW C abCONMIOTHLIM 3TaHOMOM (4.3).

Ha aaHHon ctagum aHanusa AN yCTPaHEeHUs BO3MOXKHbLIX MELUAIOLMX BAMAHUIA MaTpuLbl NPoObI J0-
MyCKaeTcsa MCcnosnb3oBaTb AOMOSHUTENbLHYIO OUMCTKY JKCTpakTta. B aToM cnyvae gomkHa ObiTb npoBeaeHa
nosiHas sanugauma aHanuTUYecKon npoueaypol.

MpumMedaHUe — B npunoxeHun E gaHo kpaTkoe onucaHne Tpex pasnuyHbIX cnoco6oB AONONHUTENBHOM
o4ucTkU. Beerga vMeeT cMbicn 06befWHUTL AONOMHUTENBHYIO OYUCTKY C UCMONb30OBaHNMEM KOMOHOYHOW XpoMmaTorpa-
dumn (E.2) n TBepgodasHoit akcTpakumu (E.3); oHa oka3biBaeTcsa NONE3HON ANSA NPOAYKTOB MUTaHWUA, Hanpumep Mapra-
puHa W pacTuTensHoro Macna. O4MCcTKa ¢ NPUMEHEHUEM TOHKOCNOWHON NpenapaTuBHoi xpomaTtorpaduu (E.1) npeano-
YTWTeNbHee B criy4dae KOpMOB M AobaBok, Tna TabneTtok W kancyn. Ana gobasok ee npu Heo6x04MMOCTU MOXHO 06b-
eAVHUTL ¢ TBephothasHoW aKkcTpakuuen (E.3).

6.3.4 MpurotosneHne pacTeopa Npoodkl AnNs nonynpenapaTMBHO xpomarorpadgum

OcraTok pacTBOPSAIOT B HEGOMbLIOM M3BECTHOM 0Gbeme pacTBOPUTENSA, COBMECTUMOTO C NOABUXKHOM
dasoit ans nonynpenapatuBHoi BOXX. OnsA yganeHus cnegoB BOAbl B MOMYYEHHbINM pacTBOp gobaBnsior
HeGonbLoe KonmyecTBo 6e3BOAHOrO cynbdhara HaTpus

6.4 'pagyvpoBKa xpomMaTtorpaguyeckux cuctem

Mpagynpoeky nonynponpenapatusHoi (5.6.1) n aHanuTuyeckon (5.6.2) cuctem 1 OUEHKY NPUrOAHO-
CTW YCNOBUI Xpomartorpadu4eckoro pasgeneHnsa u aHanusa (cM. 6.5) npoBoaAT ¢ NOMOLLBIO CTaHAAPTHbIX
pacTteopoB BuTamuHos D, (4.12.1) n D3 (4.12.2).

6.5 OueHka NpuUrogHOCTU YCNOBUM XpoMaTorpacguieckoro pasagerneHus M aHanusa

Moabop ycnosuin anOMpPoOBaHKA B nonynpenapatueHon BAMX-cucteme (5.6.1) npoBoasaT nyremM aHa-
nM3a B 3TOW CUCTEMEe CTaHAAapTHOro pacteopa cmecu sutamumHoB D, u D3 ana nonynpenapaTuBHOW xpoma-
Torpachuu (4.14), oOMBaACHL NPK STOM ANIOMPOBAHUS BUTaMUHA D 0gHUM NUKOM CO CTabusbHbLIM BPEMEHEM
YAEPXMBaHUA NpU NOBTOPHbIX BBOAAxX. CobnoaeHne aToro ycrnoBus HeoOxoauMo Ans obecneyeHus BO3-
MOXHOCTM TOYHOro oTGopa chpakuuu antoaTta, cogepxallein ButaMmuH D, npyu 04UCTKE aKCTpakTa npodbl.

Ycnosus ana nonynpenapatueHoin BOXKX gomkHbl 6biTb NogobpaHsl TakuM 0Bpasom, Y4Tobbl 4OCTU-
ranocb ONTMManbHoe oTaenieHne sutammuHa D oT ToKobepornoB U ApyrMx MeLLaloWwmux KOMNOHEHTOB MaTpu-
Ukl Npo6bl. MpuMepbl XxpomaTorpaMmm CM. B NpunoxeHun C.

Moabop ycnoeuii XpomaTorpadpmyeckoro pasgeneHuss B aHanutuydeckon BIOXX-cucteme nposoasT
nyTem aHanusa B 3TOW CUCTEME CTaHZapPTHOro pacrtBopa cMmecu BuTamuHoB D, u D3 ana aHanutuveckon
6
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xpomarorpacuu (4.15), nobuBasace npu 3ToM 98 %-HOro pasgeneHus NMkos BUTaMuMHOB D, u D; (T.e. k03gh-
huumMeHT paspeLueHus NUKoB AommkeH ObiTh Gonee 1,0), a Takke oTAENEHUE UX MUKOB OT BCEX MELLAIoLWMX
KOMNOHEHTOB MaTpuLbl NPOOLI.

6.6 AHanu3 npo6bl

6.6.1 NMonynpenapaTuBHas B3XKX

MHXXeKTUPYIOT anuKBOTHYIO YacTb CKOHLEHTPUPOBAHHOIO 9KCTpakTa npobbl B nonynpenapaTtuBHyo
B3>XXX-cucremy (5.6.1) u cobupaiot dpakuuio, coaepxatuyto Butamud D. BpeMeHHoe 0kHO cBopa dpakumm
AOMKHO ObiTb NpeABapuTENIbHO YCTAHOBMIEHO C MCMOSIb30BAHWEM CMELLAHHOrO CTaHAApPTHOro pacTeopa
cmecun sutamuHoB D, n D3 anga nonynpenapatusHon xpomartorpadum D (6.5). OkHO AOmMKHO ObITb gocTa-
TOYHO LUMPOKMM Ans MONHOro cbopa BuramuHa D, HO B TO e BPEMSA AOCTATOYHO Y3KUM ANSi UCKIIOYEHUS
nonaaaHus TokoPeponoB UNu Apyrux MeLaroLwmx COeANHEHUN.

TunuuHas nonynpenapaTuBHasi XpoOMaTorpaMma npuBeeHa B NpUnoXxxeHun C.

6.6.2 Ananutnyeckana BIXKX

YnapuBalot 0To6paHHyl0 METOA0M NOnynpenapaTMBHON xpomaTorpadumn pakumio Jocyxa U 0CTaTok
pacTBOpPSIOT B pacTBOpPUTENE, COBMECTUMOM C NOABWKHOM (ha30oin Ana aHanUTUYecKon xpomartorpadum.

MHXeKTUpYIOT anukeoTy NONYYEHHOro pacTBopa B aHanuTu4eckyilo BOXKX-cuctemy u maeHtuuum-
pytoT nuku ButamuHoB D, u D; (6.6.3). Heo6xoaumo, 4to6bl ObIN0 AOCTUFHYTO OTAENEHME NUKOB BUTAMUHOB
D, un D3 OT NMKOB MELLAIOLLIMX MaTPUYHBLIX KOMMNOHEHTOB

TunuyHas aHanuTM4eckas xpoMmartorpamma npuseaeHa B NpUNoXxeHun C.

6.6.3 UpenTupukaumsa

Mukn ButamuHoB D, n D; Ha xpomarorpammMe pactBopa npobbl UAESHTUDULMPYIOT MO COBNAAEHUIO
3HAYEHWII BpEMEHU YAEPKUBAHUA CO 3HAYEHUSIMU BPEMEHMW yAepXMBAHMA NMUKOB BUTAMUHOB D, u D; Ha
XpomarorpamMmax CTaHAapTHbLIX PacTBOPOB NPU OAUHAKOBLIX Xpomarorpaduyeckux ycnosusix (6.5). Uc-
nonb30BaHWe AMOAHOMATPUYHOIO IeTEKTOpa NO3BONAET AETaNbHO PAaCCMOTPEThL CNEKTP nNuka Butamuda D B
ynbTPadMoneToBoi 06nacTu U OLEHUTb YUCTOTY Nuka. MOBTOPHaA perucrpauus xpomartorpaMmmel Npodbl ¢
MCNOMb30BAHUEM PA3NUYHbLIX ANIMH BOMNH AETEKTUPOBAHMS MOXET ObiTb Takke MCMONb30BaHa ANS OLEHKU
YUCTOThI NMKA M NOATBEPXAEHUS €ro aAeHTUUKALUN.

6.6.4 Yucno onpegenenun

CnepayeTt NpOBECTU NO MEHbLLEH Mepe ABa HE3aBUCUMbIX ONPEAENEeHuUs.

6.7 Pacuet rpagyupoBo4HOro koacdduumneHta no MeTtoay BHYTPEHHEro ctaHgapra

PaccuuTtbiBaloT rpagympoBOYHbIN KO3pduumeHT (Ry) ansa sButamuHa D; npu npUMEHEHUN B KavecTee
BHYTPEHHero craHaapTa sutamuHa D, no dopmyne (3), ucnonb3ys ctaHaapTHbIE PacTBOPbI M3BECTHON KOH-
ueHTpauuu (4.13):

ASTD3 " Pso,
Ry=—""" )

Asm, * Pso,

rae  Asrp, — NNOLW@AkL UK BLICOTA NiKa BUTaMMHa D3 B CTaHAApPTHOM PacTBOPE;
Astp, — INOL@AL NN BLICOTA NiKa BUTaMUHA D, B CTaHAAPTHOM pPacTBOpeE;
PsTD, — MAcCcoBas KOHLEHTPALNA BUTamMuHa D, B CTaHAapTHOM pacTBope, MKr/cM®;
PsTD; — MACcCOBas KOHLEHTPALNA BUTaMuHa D3 B CTaHAapTHOM pacTBope, MKr/CM>.

7 O6paboTka pe3ynbTaToB

MaccoBsyto 4oso BuTamuHa D3 wo,, MKr/100 1 npo6bl, BLIMMCTIAIOT MO chopMyne:

Ag, 1,100
Wy =——

3

; @
Agp, "R, -m
rae  Is —macca BHYTPEHHero craHgapra sutamuHa D, B CNLITYEMOW NOPLUNK, MKT;
m — Macca npobbl, 0TOBPaHHON ANS OMbINEHUS, T;
R;— rpagynpoBOYHbIf KO3hduumeHT [cm. chopmyny (3)];
Asp; — nnoLasb unun Bbicota nuka Butammia D3 B pacTBope npobbi;
Asp, — NnoLyaab unu BeiICoTa nuka ButamuHa D, B pacteope npo6sl.
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8 MpeuunsnoHHocTb
8.1 O6ume nonoxeHus

[aHHble N0 NpeuusmoHHOCTU pasnuyHbix BAXKX meTogos onpeaeneHus sutammuHa D; Gbinun ycraHoB-
neHbl B 1994 roay B X04€ MEXAYHAPOAHbIX MEXTabopaToOpPHbIX CPABHUTENbHbIX UCMLITAHUIA, OPraHU30BaH-
HbIX B paMkax MporpaMmsl CTaHAAPTHLIX U3MEPEHUIA U TECTUPOBaHUA EBponenckoi koMuceum Ha obpasuax
maprapuHa (cepTuduumMpoBaHHbIii cTaHaapTHein obpasey CRM 122) u cyxoro monoka (CRM 421). UcnbiTa-
HUSA MPUBENY K MONYYEHUIO CTAaTUCTUYECKUX Pe3ynbTaToB, NPeACTaBNeHHbIX B MpunoxeHum D.

JaHHbIe N0 NPEeLn3NOHHOCTU AN OBCAHON KPYMbl U CyXOro MOMNoKa Obinu YCTAHOBMNEHbLI MPU MexXna-
6OpAaTOPHbIX MCNBITAHMSAX B COOTBETCTBUM C METOA0M, UCMONbL3YIOLUMM pacyeTbl Ha ocHoBe NCO 5725:1986
(cm. npunoxeHue D).

JaHHble N0 NPELU3MOHHOCTU ANA MONOKa, XWAKOro AEeTCKOro MUTaHus, pacTUTENbLHOrO Macna Aans
KapeHusi, MaprapuHa, AeTCKOro MUTaHUA M PbIObEro Xupa Obiniv YCTAHOBIIEHbI B X04e MexXnabopaTopHbIX
ucnelTaHuin B cooteeTcTeun ¢ PykosoacteoM AOAC no npouesypaM COBMECTHbIX WCCrefOBaHuiA, npoBe-
[AEHHbIX C LUenblo Banuaauuy xapakTepucTuk MeToaa aHanumaa (cm. npunoxexue D).

Pe3ynbTartbl, NONYyYEHHbIE NPU 3TUX CPABHUTENbHbIX UCMBITAHUAX, MOTYT ObITb HE NMPUMEHUMBI K APY-
rMM AuanasoHaM COAEPKaHUI aHanuTa u UHbIM MaTpuuam no CPaBHEHUIO C NPUBEAEHHBLIMU B NPUMOXEHUN
D.

8.2 NoBTOpPAAEMOCTDL

ABCONIOTHaA pasHOCTb MEXAY ABYMSA €AVHUYHBLIMU pesynbTaTtaMu UCMbITAHWIA, NONYYEHHbIMU OHUM
ucnonHutenem Ha UWAeHTUM4Y4HOM uccnegyemMomMm martepuane Ha ogHOM U TOM Xxe OﬁopyAOBaHMM B Teé4YyeHue
BO3MOXXHO KOPOTKOIrO NMPOMEXYTKa BPEMEHU, MOXET NMpPEeBbILLaTh Npeaern NOBTOPAEMOCTU I' HE Yalle, YEM B
5 % cny4yaeB. 3Ha4eHUs NpUBEAEHbI HUXE:

MaprapuH x=12,3 Mkr/100 T, r=2,32wmkr/100T;
CyX0€ MOIIOKO x=14,3mr/100, r=2,09 mkr/100 r;
MOJI0KO x=0,418 mkr/100T, r=0,054 mkr/100T;
XXUAKoe AeTCcKoe nutaHue x=1,38 mkr/100 T, r=0,23 mkr/100 r;
pacTuTenbLHOe Macno Ans XapeHus Xx=4,61mkr/100T, r=0,96 mkr/100 r;
MaprapuH X =8,39 mkr/100 T, r=1,52 mkr/100 r;
[eTckoe nuTaHne x=10,1 mkr/100 T, r=20,7mxr/100 T;
pb16Uin Xmp x=11,6 Mmkr/100 T, r=0,7Mxr/100 r.

8.3 Bocnpou3BoguMocTb

AbconioTHaa pasHOCTb MeXAY ABYMSA €AMHMYHLIMU pe3ynbTaTtaMmu, NosydeHHbIMU B ABYX naboparo-
pusax Ha MAEHTUYHOM nccneagyemom martepuwane, MOXXET NpeBbillaTb npeaen BoCnpoM3BoMMOCTHU R He ya-
e yem B 5 % cnyyaeB. 3HaYeHNA NpUBeAEHbI HUXKeE:

MaprapuH x=12,3 mkr/100 T, R=2,66 Mkr/100;
CyXx0€e MOSIOKO x=14,3mr/100r, R=2,21 Mkr/100;
MOJIOKO x=0,418 mkr/100r, R =0,106 mkr/100 r;
XUAKoe AETCKOE NUTaHue x=1,38 mkr/100 T, R=0,47 mkr/100;
pacTuTenbLHOe Macno Ans XapeHus x=4,61mkr/100T, R=3,11 Mkr/100;
MaprapuH x=8,39 mkr/100 T, R=1,60 Mkr/100;
[EeTCKoe nuTaHue x=10,1 mkr/100 T, R=2,0Mkr/100T;

pbiOuii Xxup X =11,6 Mxr/100 1, R=15,8 Mkr/100T.

9 MpoTokon ucnbiTaHUN

MpoTokon UcnbITaHNI AOSMKEH COAEPXKaTb, N0 MEHbLUEN Mepe, crieaylowme CBeaeHUs:

a) Bcio uHopmMaumio, Heobxoaumyio Ansa naeHTUudMUKaLmm npoodbl;

b) CCbINKy Ha HACTOALWMI CTaHAAPT UK UCMONb3yeMbll METOA;

C) pe3ynbTartbl UCMIbITAHUN C YKa3aHUEM €UHUL, M3MEPEHUN, B KOTOPbIX BbIPAXEH pe3ynbTar UCNbITa-
HUW;

d) aaty u cnoco6 ot6opa npob (ecnu OH U3BECTEH);
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€) AaTy nocrynneHust npoosi;

f) paty npoBeAEeHMA UCMbITAHUN;

g) BCe 0COBeHHOCTH, HABnogaBLLUMECH NPU MPOBEAEHWUN UCTILITAHWUI;

h) noBble NpUMeHsIBLLUMECS OnepaLMm, He OTOBOPEHHbIE B METOAE UITU paccMaTpuBaemMble Kak Heobs-
3aTerbHble, KOTOPbIE MOINW NOBJIMATL HA Pe3yNbTaT UCTbITaHWIA.
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MpunoxeHue A
(cnpaBo4Hoe)

Mpumepbl BAXX-cucrem n ycnoBuin xpomatorpadmyeckoro aHanumsa

Tabnuya A1 - MNpumepel nonynpenapatuBHelXx BEXX-cucTeM, UCMOMb30BaHHLIX ANA 0YMMCTKM pacTBopa Npobbl
YaCTHUKaMMK cepTUdUKALMOHHBIX uccnegoBaHuii Ans sutamuba D (EU MAT) [8]

KonoHka

Pasmepbl, MM

MoaBmxHas hasa, 06bLEMHOE COOTHO-
LUeHne

[nvnHa BonHbIl ge-
TEKTUPOBAHUA, HM

PolygosilE 60, 5 MKm 250x 8 M300KkTaH + n3obyrtaHon (99 + 1) 265

LiChrospher® Si 60, 5 Mkm 250x 4 H-lekcaH + nponaHon-2 265
(99+1)

LiChrospher® Si 100, 5 MkM 250x 8 H-"ekcaH + nponaHon-2 265
(98 +2)

p-Porasil® silica 300x 3,9 H-leKkcaH + TeTparuapodypaH + npona- 265
Hom-2
(98 +1+1)

Partisil® PAC, 5 Mkm 250x4,6 H-l"ekcaH + nsoamunoselin cnupt (99 + 1) 265

LiChrosorb® Si 60 250x 4 H-lekcaH + nponaHon-2 + TeTparngpo- 265
dypaH
(98+1+1)

LiChrosorb® Si 60 250x 4 H-I"ekcaH + nponaHon-2 265
(95 +5)

LiChrosorb® Si 60 250x 4 H-I"ekcaH + nponaHon-2 265
(97 +3)

MpuMeyaHune

— Bce ToproBble HasBaHUs NpvBeaeHbl ANA yaobcTBa Nonb3oBaTens HACTOSALLErO CTaHaapTa U
He O3Ha4arT NogAepXKU 3TUX MPOAYKTOB.

Tabnuya A2 - lpumMepsl aHanuTudeckux BOXX-cuctem, ncnornb3oBaHHbIX ANA onpeaeneHns ButamuHa D B pac-
TBOpPaXx UCNbITyeMbIX NPo6 y4acTHUKaMU CEPTUDMKALIMOHHEIX nccrnegoBaHuii [8]

KonoHka

Pa3smepbl, MM

MoaBMXKHas hasa, 06bLEMHOE COOTHO-

OdnuHa BonHbI fe-

LieHne TEKTUPOBaHWSA, HM

HypersilE ODS, 5 Mkm 250 x 4,6 MeTaHon 265
LiChrospher® 100 RP 18, 5 MkM 250 x 4 MeTaHon + Boga (95 + 5) 264
Vydac® 201 TP 54 250x 4,6 MeTaHon + Boga (93 + 7) 265
Vydac® 201 TP 54 250x 4,6 AueToHUTpUN — MeTaHon (80 + 20) 265
Spherisorb® ODS 2, 5 Mkm 250x 4,6 ALETOHUTPUN + fUXIOpMeTaH + MeTa- OvopHas

Hom (93 + 4 + 3) MaTpuua
Nucleosil® C4s, 5 MKM 250x 4 AueToHUTpUN — meTanon (70 + 30) 265
Zorbax® ODS 250x 4,6 AUETOHUTPUN — MeTaHorn (95 + 5) 265

MpumMeyvyaHune

— Bce ToproBule HasBaHuUs nNpuBefeHsl ANa yAobcTBa Nofb3oBaTeNA HaCTOALero cTanHgapTa 1
He O3HaYakT nojgepXKU 3TUX NMPoayKTOB.
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MpunoxeHue B
(cnpaBo4Hoe)

MpumepbI YCROBUIA IKCTPAKLIMKA U OMbINIEHUSA

B Tabnuue B.1 npuBeaeHbl NpUMEpLl YCNOBUIA SKCTPaKLMW U OMbINIEHWS, UCMONB30BaHHbIE NPY ONPeAeneHnn Bu-
TamuHa D y4acTHukaMu cepTudukaLMoHHbIX uccnegoBanuii EU MAT [8]. Macca npo6 ycnoBHO npeAcTaBneHa kak mac-
ca Xupa (cogepxaHnue xupa B MaprapuHe 82 %, B cyxom Moroke — 27 %).

Ta6bnunya B.1

OMblneHne

GKCTpaKuMﬂ

16 rxupa + 150 cM® sTaHona + 1 r nuporannona + (75 cM®
Bofbl + 30 r KOH? )+ npogyska azotom; 70 °C, 30 MuH

PE™ + DEE 9 (9:1) 2 x 100 cM”; npoMblBaH1e BOA O 5
x 100 cm®

8 r xupa + 100 cM® aTaHona + 11 aCKop6aTa HanI/IFI +
0,04 r cynbduga Hatpus + 12 r KOH + 50 cm® Boabl +
npogyska asotoM,; 80 °C, 30 MWH

H-rekcaH 3 x 100 cm® 1 3 x 50 cM”; npoMbIBaHME BOAON
4x100 cm®

8 rxupa + 35 cM° aTaHona + 2 r ackopbaTa Hatpus + 10 1
KOH + 50 cm® Boabl;, 100 °C, 45 MuH

H—reKcaH 1 x 100 cm”; npomeiBaHue 5 % KOH 1 x 100
oM’ , MpoMbiBaHue 30 % eTayona B 9 %-HoM pacTBope
xnopwna HaTpua 1 x 100 oM, npomsbiBaHue 0,9 %-HbiM
pacTBOPOM xnopuaa HaTpus 1 x 100 cm®

12 r xupa + 30 cM° aTaHona + 30 cM® MeTaHona + 0,1 1
ackopbuHoBoil kucnoTel + 30 cM® 50 % KOH + npoayska
asotom; 100 °C, 30 MuH

DEE 2 x 100 cM”; npoMbiBaHne Boaoii 4 x 50 cm®

6 rxupa + 100 cm” aTaHona + 1 r ackopbMHOBOWN KNCNOTHI
+ 50 cM® 50 % KOH + npogyska a3otom; 20 °C, 20 4

PE + DEE (1:1) 2 x 200 cM”; npombiBaHmue Bogol 6 x 50
oM’

8 rxupa + 1 r nuporannona + 150 cm® 28 % KOH B cMecu
aTaHona W Bogbl (9:1)+ npojyBka a3oTOM; KUNSYeHWe C
o6paTHbIM XonogunsHukom 100 °C, 30 MUH

DEE + PE (1:1) 2 x 500 cM”; MpoMbIBaHWe BoAoW 5 X
150 cm®

24 1 xupa + 90 cm” sTaHona + 0,5 r ackop6aTa HaTpus +
30 cm® 60 % KOH + npogyska asotoMm; 100 °C, 45 muH,
o6paTHbIA X004 NNBHUK

DEE 1 X 150 cM®, 3 x 75 cM°; npoMbIBaHUe BOfoI 5 X
200 cm®

a) KOH - ruppokena kanus
o PE - neTponemHelit acoup
° DEE - 413TUNOBLI 3chup

11
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Mpunoxexne C
(cnpaBoyHoe)

Mpumepbl nonynpenapatuBHbIX U aHAJIMTUYECKUX XpomMaTorpamMmm

X- Bpems;

Y- curHan (ycnosHble emHULpbI);
1- ButamuH D B CyxOM MOJIOKE;
2 - utamuH D B cTaHgapTte

PucyHok C.1- TunmyHaa xpomartorpamma 18 HopmasibHO-tha3oBoi nonynpenapatuBHoin B3XKX oMbINneHHOro 1

06paboTaHHOIO0 METOLOM XUAKOCTHO-XMAKOCTHON 3KCTpakumm cyxoro monoka (CRM 421) u ctaHgapTa ButamuHa D
(BuTAMuH br un b3)

12
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X- Bpewms;

Y- curHan (ycnosHble eauHuLpbI);
1- ButamuH D2

2 - ButamuH D3

PucyHok C.2 - TunnyHas obpalleHHo-ha3oBas xpomaTorpamMmma pakuum akcTpakta cyxoro mosioka (CRM 421),
Bblfle/IeHHas Ha cTaguu nosnynpenapaTtusHoi xpomatorpacun mexay 11,5 n 12,5 muH (cm. pucyHok C.1)

13
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Mpunoxexnue D
(cnpaBo4Hoe)

[aHHble No NpPeLn3MoHHOCTH

3HaveHuns, npusefeHHble B Tabnuue D.1 ansa maprapuna (CRM 122) u cyxoro monoka (CRM 421), 6binu nony-
YeHbl NpK MexnabopaTopHbIX UcnbITaHusX [8] B cooTBeTcTBUN ¢ PykosogcToM EU MAT no cepTUdMKaLMOHHBIM UCTIbl-
TaHuAM. McenbiTaHua Bbinv opraHusoBaHel B CoefnHeHHoMm KoponescTBe BenukoGputaHuu u CeBepHoit MpnaHauu
(Laboratory of Government Chemist).

3HaveHus, npuseaeHHble B Tabnuue D.2 ANs MOMoKa, XWAKOro JeTCKOro NUTaHWsA, pacTUTenbHOro Macna Ans
XapeHus, MaprapuHa, feTCKoro nNuTaHus W pelbbero xupa, Obinu nonyyeHsl Npu MexnadopaTopHBIX UCMBITAHUSAX B CO-
oTBeTCcTBUN ¢ PykoBogcteom AOAC no npouefypam COBMECTHbIX UCCIIEA0BaHWUA, NPOBEAEHHLIX C Lienbio Banugaumu
meToAa aHanusa [13]. UcnbitaHus 6binu opraHnsoBaHbl KOMUTETOM CEBEPHLIX CTpaH Mo nuesomy aHanusy [11]. Uc-
nofb30BaHHLIA METOZ BKIOYan OMbINIEHUE, SKCTPaKLUWio, KOHLEHTpUpOBaHWe, MpenapaTuBHYIO W aHaniuMTUYecKyto
B3OXX.

Tab6nwuuya D.1—[aHHble Mo NPeLM3nOHHOCTU 4SS MaprapyHa U CyXoro Morioka

Mpoba 1 2
o4 NpoBefEHNA UCMbITAHWA 1994 1994
Yucno nabopartopuit 11 11
Yucrno obpasuos 5 5
Yucno nabopatopuid nocne UCKIYeHUs BbIGpocoB 11 11
Yncno ncknroveHHbIx nabopatopuii 0 0
Yncno NpuHATLIX pe3ynbTaToB 48 47
ObLee cpegHee X, MKr/100 T 12,30 14,30
CTraHgapTHoOe OTKIOHEHWe NOBTOPAEMOCTH s, Mkr/100 r 0,82 0,74
OTHOocUTENBHOE CTaHgapTHOE OTKIOHeHUe noeTopsiemoct RSD,, % 6,7 52
Mpepen noTopsgeMoctu r (r=2,8 s,), Mkr/100 r 2,32 2,09
CTaHfapTHOe OTKIIOHEHWE BOCNPOM3BOAMMOCTU Sg, MK/100 T 0,94 0,78
OTHOCUTENBLHOE CTaHAapTHOE OTKITOHEHME BOCNpou3BoguMocTu RSDg, % 7,6 55
Mpegen BocnpounssognumocTn R (R = 2,8 sg), Mkr/100 2,66 2,21
Mugekc Bocnpoussogumoctu Mopeuua R (Horrat R index) 0,3 0,3

1 MaprapwvH, BUTaMUHU3NPOBaHHLIA BUTaMUHOM D3 (CRM 122).
2 Cyxoe Monoko, cy6rnMMUpOBaHHOE U3 LIeNbHOrO MOMoKa, BUTAaMUHW3NPOBaHHOro BuTaMmHoM D3 (CRM 421).

Tabnwu Ua D.2 - JaHHble no NPeUn3noHHOCTU MOMOKa, XKUAKOro AETCKOro NUTaHusA, pacTuTenbHOro Macna Ans Xa-

PeHNs, MaprapuHa, 4€TCKOro NMTaHUA U puibbero xupa

Obpasen 1 2 3 4 5 6
"o NpoBeAEeHUs UCMNbITaHWA 1997 1997 1997 1997 1997 1997
Yucno nabopartopuit 8 8 8 8 8 8
Yueno obpasuos 2 2 2 2 2 2
Yucno nabopaTtopuit nocne UcknoYeHns Belbpo- 7 8 8 7 7 8
coB
Yncno MekNoYeHHbIX nabopaTtopuil 1 0 0 1 1 0
YUCHO NPUHATBIX pe3ynbTaToB 14 16 16 14 14 16
ObLee cpegHee X, MKr/100 T 0,418 1,38 4,61 8,39 10,1 11,6
CTaHpapTHOE OTKNOHEHNE NOBTOPAEMOCTH Sy,
Mkr/100 r 0,019 0,08 0,34 0,54 0,2 0,3
OTHocuTerbHOE CTaHAapTHOE OTKIOHEHUe Mo-
BTOpsiemoctu RSD,, % 46 59 7,4 6,5 24 22
Mpeaen NoBTOPSAEMOCTH
(r=2,8s,), Mxr/100 0,054 0,23 0,96 1,52 0,7 0,7
CTaHfapTHOe OTKITIOHEHWe BOCNPON3BOAUMOCTU
Sr, MKr/100 0,038 0,17 1,11 0,57 0,7 2.1
OTHOCUTENbLHOE CTaHAapTHOE OTKNOHEHMWE BOC-
npousBoguMmoctu RSDg, % 91 12,1 241 6,8 7.1 17,7
Mpeaen BocnpousBoguMocTU R
(R=2,8 sg), Mkr/100 T 0,106 0,47 3,11 1,60 2,0 58
lMonHoTa obHapyxehus, % - - 102 - 93,9 92,9
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Obpasel 1 2 3

4

WHaeke BocnpounssoaumocTi Mopeuua R ¥ (Horrat
R index) 0,4 0,6 1,1

0,3

0,3

0,8

1 HuskonakTosHoe yneTpanacrepuaopaHHoe (UHT) Monoko, HeBUTaMUHU3NPOBaHHOE.

2 F'oTOBOE K ynoTpebneHuto Xuakoe geTckoe nuTaHne (Kallka), 3asBneHHoe cogepxanue sutamuHa Ds (eTukeTka) 1,3

MKr/100 r.

3 PacTuTenbHoe Macno Ans )XapeHus ¢ fJobaBkoit BUTaMuHa Dz ANs CnMYUTENbHBLIX UCNBITaHWUiA.

4 MaprapuH ¢ go6askoi BUTaMuHa Dz ANs cnn4nTenbHbIX UCMbITaHURA.
5 Cyxoe pgeTckoe nuTaHue ¢ fobaskoi BUTaMmHa D3 AnNA cnnYmTenbHbIX UCNbITAHWUIA.
6 Pribuii xup ¢ gobaskoit BUTaMuHa D3 Ansa cnndmTenbHbIX UCMbITaHWA.

? 3T 3HaUYEHWS OTNNYAIOTCA OT 3HAYEHUi, NPUBEAEHHBIX B [10], nockonbKy 3HavYeHWe UHAeKca MopBULa ycTaHoBMe-

HO paBHbIM 22 % AN CpeAHUX 3HaYEeHUA, MeHbLUnX 120 mnpa”" cornacHo [12].
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Mpunoxenue E
(cnpaBoyHoe)

Craaua AoNONHUTENbLHOW OYUCTKU IKCTPAKTA NpU onpeaeneHnu sutamuna D ¢ ucnonssoBaHuem
npenapaTMBHON TOHKOCJSIOMHOM XpomaTtorpadun, KONIOHOYHONU XpomaTorpadgumn u TteepaodasHon
3KCTpaKumum

E.1 Cragusa OononHMTeNbHOW OYMCTKM 3KCTpaKkTa Npu onpedeneHuu ButamumHa D ¢ ucnonb3loBaHuem
npenapaTMBHON TOHKOCNOWHOW XpomaTtorpacdum

E.1.1 O6wme cBepeHus

CxeMaTuyecku npepcTaBrneHHas npoueaypa AnNA TOHKOCNOWHON xpomatorpadun (ganee — TCX) wupoko wuc-
nonb3oBanack Ans OYMCTKM SKCTpaKkToB BUTamuHa D Ao BBeaeHus npenapatuBHoi BOXXKX. OHa Gbina BanugaupoBaHa
ANSA KOPMOB, TaKUX Kak KOPM AN NOPOCAT ¢ cofiepxaHuem 50 MKr/kr ButamuHa D.

Ee npeumyLiectsa:

- 30Ha, cofiepxalljasi BUTaMUH D, MoxeT 6biTb MOXeT GbITb Nerko Bu3yanusnposaHa ynbTpaduoneTosbIM U3ny-
YeHueM. B 3aBUCMMOCTM OT MaTpuupbl Npobbl LUIMPUHA 30HLI, cogepxalleit BuTaMuHbl Do/Ds, cCHUMaeMOW ¢ NNacTUHLI
MOXET 6bITb pasfnu4Hoit No BLIGOPY aHanuTUka. TeM cambiM BAUAHUE MaTPULLI MOXET 6bITb MUHUMWU3NPOBAHO;,

- NP UCMNONbL30BAHMN MHOTOKpPaTHOro NMposBneHusa NnactTuH ana TCX otaeneHune 3oHbl D2/Ds OT 30HBI MaTpud-
HBIX KOMNOHEHTOB MOXET ObITb YNyuLUEeHO.

HepocTtaTkom atoro crnocoba siBNSIETCA TO, YTO OH He MOXET BblTb aBToMaTU3npoBaH. [JononHuTensHas UHOp-
Mauua aaHa B [11].

E.1.2 CywHocTb npoueaypbl

ANWKBOTY aKCTpaKTa, NOMyYEHHOro Mocrie OMbINEHUs OYULLiAT ¢ NOMOLLbIo MpenapaTuBHoi TCX. 30Hy, coaep-
Xalyyto ButamuHbl Do/Ds, cockpebaloT ¢ NnacTUHbI, NEPEHOCAT B HEGONbLLYIO KOFTOHKY U 3KCTparupytot BuTaMuHbl Do/Da.
Obbem 3TOro aKCTpakTa yMeHbLUAIT ynapuBaHueM nepef NpuMeHeHnem aHanuTudeckoin BOXKX.

E.1.3 PeakTuBbl

E.1.3.1 MNnactuHbl agna TCX, Hanpumep Silica gel 60 F 254, Merck 571 51), 0,25 MM, 20 x 20 c™m.

E.1.3.2 bBytunrugpokcutonyon (BHT).

E.1.3.3 H-l'ekcaH.

E.1.3.4 MeTaHon.

E.1.3.5 AueToH.

E.1.3.6 OuaTunoselit acup.

E.1.3.7 PactBoputens Ansa nposieneHna TCX-nnacTuH: cmecb 88 cM® H-rekcaHa, 2 cM® MeTaHona, 10 cM® aueto-
Ha u 10 mr BHT.

E.1.3.8 PacTBoputens AnNA SnoupoBaHUsa BblAeneHHON 30Hbl BUTamMuHoB Do/Ds. cmech 60 cM® AU3TMNOBOrO
acupa n 40 cM® H-rekcaHa.

E.1.3.9 CtaHgapTHbI pacTBOp BUTamuHa D3, 250 MKr/cM® B MeTaHone.

E.1.4 Annapatypa

E.1.4.1 Kamepa gna TCX gnsa nnactuH pasmepom 20 x 20 oM.

E.1.4.2 LUnpuy BMecTMMOCTLI0 1 cM® CTEKNAHHBIA NN noaxofsilee yCTPOWCTBO A5 HaHeceHUs nATeH ana TCX.

E.1.4.3 YneTpaduonetoras namna, 254 Hw.

E.1.4.4 OTKpbITan uunuMHApUYeckas CTeKNAHHaA KOMoHKa, AuameTpoM 1 cM, ANuHOA npubnusmtensHo 15 cMm ¢
KpaHoM 13 nonuTeTpadTopaTUNEHa.

E.1.4.5 HebonbLol WNaTenb ¢ OCTPLIMU KpasMu.

E.1.5 Mopsaaok paboTbl

MposieuTenbHYIO kamepy Ansa TCX 3anonHsoT pacteoputeneM (E.1.3.7) n ocTaBMAKT Ha 2 Y ANs HaCbILEHUS.

YnapuBatoT focyxa npv NMoHUXEeHHOM AaBMNEHUN NOAXOASALLYH anUKBOTY 9KCTpaKTa, Nofy4eHHOro nocrne oMbine-
HUA, U HEMEANIeHHO PacTBOPSIOT OCTATOK B 2 CM~ H-TeKcaHa. 1 cM” 3Toro pacTBopa HaHoCAT Ha nnmacTuHy ans TCX
(E.1.3.1) B BUAe Bonbluoro Yncna nopuuii Takum obpasom, 4Tobel obpasoBanack 30Ha AMMHOK 10 CM W WMPUHONA He
Gonee 1 cM. [ANA nokanusauun u naeHTUdUKaLMN 30Hbl, COAEpXalLlei aHanuT, HaHocAT oT 5 Ao 10 Mkn cTaHgapTHOro
pactBopa BuTaMuHa D3 (E.1.3.9) no 06enmM cTopoHaM 30Hb!.

MnacTuHy NposiBnsAoT ABa pasa NoyvTu 4O caMoro Bepxa. [ns ynydleHus pasfeneHus MoxeT OblTb NosiesHo
MHOrOKpaTHOe MPOsIBMNEHWe MNacTuHbl. [leped Ha4YanoM HOBOro pasferieHus NNacTUHY BeICYLLMBalOT B ToKe asoTa. Bu-
3yanuaunpyroT 3oHy BuTamuHoB Do/D3 B yneTpaduonetorom ceeTe (E.1.4.3) n oTMevatoT ee kapaHgawom (ot 0,5 go 1,5
cM). CockabrnmBaroT 3Ty 30Hy npw noMolm wnatens (E.1.4.5) Ha nucT Gymarn u NepeHoCcAT B OTKPLITYHO LUNUHApUYe-
CKyto KOMoHKy (E.1.4.4), npeaBaputenbHo 3amnonHeHHyto 10 om® pactBopuTens (E.1.3.8). Sntounpytot BuTaMuH Do/D3 ns-
Thto nopumsamu no 10 em® pacteoputens (E.1.3.8). YnapueatoT o6beANHEHHbIE aMtoaTel AOCyXa NPW NOHWKEHHOM AaB-
TIeHNMU N HeMef1eHHO pacTBOpsItoT B 1 cM” pacTeopuTens ans BAXKX (pacteop npobbl).

E.2 Ctagusa AononHUTeNnbHOW OUMCTKU C UCNONb30BaHMEM KONTIOHOUYHOM XxpomaTorpadumn

E.2.1 CywHocTb npoueayphbl

" silica gel 60 F 254, Merck 5715 aBnseTca NpMMEpoM KOMMepYecKu JOCTYMNHbIX NPOAYKTOB. 3Ta WHdopmMaLus
npvBeaeHa ana yaobctea nonb3oBaTensa HaCTOSALWEro CTaHAapTa U He SBNSeTCs NogAepKKOA yKazaHHbIX MPOAYKTOB CO
cTopoHel CEN.
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OuncTKa NPOBOAMTCH Ha KOSOHKE, 3arofTHEHHOW LiIefIMTOM C HaHeCEHHbIM Ha Hero MosIMaTUIEHITIMKONEM B Kaye-
CTBe cTauuoHapHow dasbl. HegoctaTkoM aToro cnocoba siBNAETCS TO, YTO OH HE MOXET 6bITb aBTOMaTU3MpOBaH.

E.2.2 PeaktuBbl

E.2.2.1 MNeTponeiiHbli apup, kunawmii B gnanasoHe ot 40 °C no 60 °C, neperHaHHbIi.

E.2.2.2 MeTponeiiHblii 3cbup, kUnAWMiA B AnanasoHe ot 60 °C ao 70 °C, neperHaHHbIN.

E.2.2.3 QuaToMuTOBasA 3emns, WenoyHas kanbumHupoaHHasa (CAS 68855-54-9).

E.2.2.4 Cynbdhat HaTpus.

E.2.2.5 MonunaTtuneHrnukons 600.

E.2.3 Annapatypa

E.2.3.1 PoTayuoHHeIi ucnaputenb, ¢ BogaHoii 6aHeit npu 40 °C.

E.2.3.2 BapriBoB6esonacHblil BEICOKOCKOPOCTHOW Bnenaep.

E.2.3.3 XpomaTorpaduyeckune KonoHku, agnuHown 30 cM, BHYTpeHHero gnameTpa 2,5 cm, cHabxeHHble BHU3Y Kpa-
HOM C BCTaBKOW U3 NonudpTopaTUneHa u AnuHoi 10 cM, BHyTpeHHero guameTpa 1,4 cM, cyxatoLasicsl KHU3y u umetoLas
HaBepxy pesepByap BMecTUMOCTbio 100 em®.

E.2.3.4 YneTpaguoneTtoBas namna, 254 HM.

E.2.4 Nopsagok paboTbl

E.2.4.1 NoarotoBKa KONMOHKHM

B 6neHpepe cosgatoT cycneHaunio 25 r ,qI/IaTOMMTOBOM 3emnu (E.2.2.3) n 200 oM’ neTponeiiHoro acupa (E.2.2.2).
Bo Bpems nepeMelumBaHus BbicTpo AobaBnsioT 15 cM® NONNaTUNEHMNKONS (E.2.2.5) n npoagonxaloT nepemelLMBaHue B
TeyeHue 20 c.

CycneHsns MoxeT ObiTb co3gaHa anbTepHaTWBHbIM crniocobom, obecneuvBalowuMm pacnpefeneHue nonuaT-
TNEHITIMKONSA Ha NOBEPXHOCTU HocuTens. B xpomatorpadudeckyro KonoHky (E.2.3.3) BHOCAT HebornbLUyo nopLuio NeTpo-
neitHoro acgupa (E.2.2.2), nomewalT Ha AHO NpobKy M3 cTeknoBaThl, U3 KOTOPOW yAaneH BO3fyX, U NMOKpbLIBAlOT €ro
crnoem TonwuHoi 1 cM cynbdaTa HaTpus. [epeHOCAT CyCNeH3NI0 B KOMOHKY U YNNOTHAIT COAEPXUMOE KOFTOHKU npu
MOMOLLM NMOPLUHSA 4O NOnyYeHust crosi BeicoToi 15 cM. [Npu 3TOM M3 KOMOHKK BbiTekaeT M3GLITOK neTporeifHoro acdupa.
Csepxy nomeLyatoT croit 6eaofHoOro cynbgaTa HaTpUa TONLYMHOR 1 cM.

E.2.4.2 BBoa pacTBopa npobkl, antompoBaHune u c6op antoara

BKeTPaKT" MepeHOCHT U3 KPYTTIOAOHHOM KoNGbl 1 ONONackuBaloT KONGY TPeMA NOPLMAMU NPUENM3NTENBHO Mo 3
oM’ netponeitHoro adupa (E.2.2.2), KOTOpble Takke NEpPeHOCAT Ha KOMOHKY. ONoNpYOT NEeTPoreiHbIM  3cbupomM
(E.2.2.2). Ot6paceiBatoT nepsble 30 cm® antoata. Cobupatot nocnegytowme 50 cM® antoaTa Unu Xe 0 TOro MOMEHTa,
noka 30Ha peTWHoNa He AOCTUrHET HKHEeW rpaHuLpl crnos copbeHTa. 3To MOXHO yBUAETL NPU NOMOLUM AMMHHOBOSTHO-
BOM yanpaqamoneToaom namnbl (E.2.3.4). 3ntoaT ynapueakT focyxa B poTaumoHHOM ucnaputene (E.2.3.1) n pobas-
nsoT oT 2 4o 3 om® neTponenHoro acpupa (E.2.2.1 unu E.2.2.2). 3atem npogonxatrT 04MCTKY METOAOM TBEpAO(a3HON
3KcTpakymm (cMm. E.3).

E.3 Ctagua AononHUTENbHOW OYUCTKU C UCMONb3OBaHNeM TBepAod»a3HON IKCTPaKLIMK

E.3.1 CywHocTb npouenypbl

OT0T pasgen onucbIBaeT cnocob OYNCTKM C UCNONb30BaHMEM TBepAOMAa3HO| IKCTpaKLMKU Ha cunukarene. Hepo-
CTaTKoM 3Toro cnocoba SABMAETCS TO, YTO OH HE MOXET BblTb aBTOMAaTU3NPOBaH.

E.3.2 PeakTuBbl

E.3.2.1 n-l'enTaH, X.M.

E.3.2.2 OuatunoBelil adpup. Mepekncn ygansioT Kaxablil JeHb nepej UCrorb3oBaHUEM MyTEM NEPEroHKU Hag
TBEPABIM MMAPOKCUAOM Kanus.

E.3.2.3 MeTponeiiHblil acbup, kunawmii B gnanasoHe ot 40 °C go 60 °C, neperHaHHbI.

E.3.3 Annapatypa

E.3.3.1 KapTpuaxu Ans TBepAodasHoii akcTpakuuu, cogepxaline npubnuantensHo 700 Mr cunmkarens.

E.3.3.2 KoHuueckue Konbbl BMeCTUMOCTbIo 50 cM® ¢ HopMaribHbIM LWnudom 29.

E.3.4 Nopsagok paboTbl

YnapwvBatoT antoat (CM E.2.4.2) n pactBopsitoT octatok B 10 cMm® H-renTaHa (E.3.2.1). AKTMBUPYIOT KapTpuax,
nponyckas Yepe3s Hero 10 CM H-renTaHa. BBOAAT NOMyYeHHbIR pacTBOp B KapTPUAX U AaroT eMy NponTu yepes Hero.
MpoMbiBatoT KapTpuax 10 cM® 6 %-Horo pacTBopa guatunosoro acupa (E.3.2.2) B H-renTaHe u antonpytot 20 eM® 20 %-
Horo pacTBopa Auatunosoro agupa (E.3.2.2) B H-renTaHe. CobupatoT antoat B KoHu4eckyto konby (E.3.3.2), ynapusatoT
u pactBopstoTB 1 - 2 cm® neTponeiHoro agupa (E.3.2.3). MNMpogomkatoT ouncTky Metogom TCX unun nonynpenapaTus-
Holl BOXX.

" NanHas hopMynuUpoBKa Ucronb3oBaHa Ana obecneveHWs ayTEHTUYHOCTM MnepeBoja TekcTa cTaHfapta EN
12821:2009 Ha pycckuid A3bIK. [pU NPUMEHEHWN MEXIOCYLapCTBEHHOMO CTaHAapTa UCMOMb3YHT SKCTPaKT, MONyYeHHbIN
no 6.3.3.
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Mpunoxenue AA
(cnpaBo4Hoe)

CBeaeHuA 0 COOTBETCTBUM MEXIOCYyAapPCTBEHHbIX
CTaHAOAPTOB CCbINMOYHbIM EBPOHGﬁCKMM pernoHanbHbIM CTaHAApPTaM

Tabnunuya OJA1

O603HauYeHNe N HaMMEHOBaAHUE CChINTOYHOMO
eBpOﬂeVICKOFO pervoHanbHoro ctaHgapTa

CteneHb
COOTBETCTBUSA

Obo3HaveHne 1 HaMMeHoBaHWe MeXrocy-
LAaPCTBEHHOIo CTaHjapTa

EN ISO 3696 Boaa ans nabopaTopHoOro aHanu-
3a. TexHuyeckue TpeboBaHUa U MeToAbl UCMbI-
TaHui

CTaH4apToOB.

COOTBETCTBYHOLLUA MEXTOCYAapCTBEHHbI cTaHAapT OTCYTCTBYET. [0 ero yTBEpXAeHUs peKOMeHIYeTcs UCTOoNb30-
BaTb NepeBof Ha PYCCKUIA A3bIK JaHHOTO EBPONENCKOro permoHansHoro cTaHgapta. MNepeBog AaHHOrO eBponencKoro
pernoHansHoro craHaapta Haxoawutes B PefepanbHOM MHMOPMALMOHHOM (POHAE TEXHWYECKUX PErnameHToB W
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rOCT EN 12821—2014

YK 664:543.544.5.068.7:006.354 MKC 67.050 IDT

Knodesble cnosa: NpoaykThl NULIEBLIE, OnpeaeneHne sutammnda D, xonukanbuudepon, sprokansuudepon,
METO/ BbICOKOI(MEKTUBHON XUAKOCTHOW Xpomartorpaduu, crnekrpopOoTOMETPUYECKOE AEeTeKTUpOBaHME,
OMbINIEHNE BUTAMUHOB, SKCTPAKLMSA BUTAMUHOB, O4YMCTKA SKCTpaKTa
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