MEXTOCYOAPCTBEHHbLU COBET MO CTAHOAPTUSALMN, METPOJTOI U N CEPTUPUNKALIN
(MTQ

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
asq

MEXI OCYAAPC TBEHHbIW TOCT
CTAHOAPT EN12821-
2014

MPOAOYKTbI ML EBbBIE

OnpepgeneHne cogep>xaHA Xonekanoumndgepona (ButTammHa Vis) n
aprokanbsunpepona (ButTaMmHa D2) MeTOA0M BbICOKOI(h(PEKTUBHOMN
YXNOKOCTHOM Xpomartorpadum

(EN 12821:2009, LLIT)

MN3paHne odxumanbHoe

Mocksa
CTaHpapTHHGMOp M
2014


https://meganorm.ru/Index2/1/4294852/4294852069.htm
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Mpegucnosue
Llenn, OCHOBHble MPUHUMUMBLI U OCHOBHOM MOPALOK MpOBeAeHWs paboT o
MEXroCyAapCTBEHHOW cTaHAapTm3aumm yctaHoBneHsl FOCT 1.0-92 «Mexrocy-
[lapCcTBeHHaa cuctema crtaHgaptmsauum OcCHOBHble nosiokeHua» un MOCT 1.2—
2009 «MexrocyaapcTBeHHas cuctema ctaHgapTusaumm CraHOapTbl MeXrocyaap-
CTBEHHbIE, NMpaBuaa 1 peKOMeHAaLmMm No MeXrocyfapCTBeHHON CTaHgapTu3auun
MpaBuna pa3paboTku, NPUHATUA, MPUMEHEHNS, OOHOB/IEHUS N OTMEHbI»

CBefieHUA o0 cTaHgapTe

1 MOArOTOB/IEH OTKpbITbIM aKLMOHEpHbIM 06LiecTBOM «Bcepoccuii-
CKMIA Hay4HO-MccneaoBaTeNbCKUii MHCTUTYT cepTudimkauum» (OAO «BHUNKC»)
Ha OCHOBE ayTEHTMYHOr0 MepeBOAa Ha PYCCKWUIWA 3blK €BPOMENiCKOro pernoHanb-
HOro cTaHzapTa, yKasaHHOro B nyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHWUYECKOMY PErynnpoBaHuio 1
meTponorum (TEC 335)

3TMPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAAPTM3aL MM, METPOIOrK
u ceptTudmkaummn (npotokon 25 nioHsa 2014 1. Ne 45-2014)

3a NpuHATKE NPOron0CcoBa/N:

Koga cTpaHbl no

KpaTkoe HaumeHOBaHue CokpalleHHoe HanmeHoBaHMe

MK
cTpaHbl no MK (MCO 3166) HaLUNOHaNbLHOro opraHa
(NCO 3166) 004-97 004-97 no ctaHgapTusaLmm
ApmeHns AM MMWH3KOHOMUKN Pecny6nmkun ApMeHus
Kuprusms KG KbipreizctaHgapT
Mongosa MD Mongosa-CtaHgapt
Poccus RU PoccTaHgapT
TamKMUKMCTaH TJ TapXkukcTaHgapT
Y36eknctaH uz Y3cTtaHgapt

4 Tpukasom PefiepasibHOr0 areHTCTBa Mo TEXHUYECKOMY PerynipoBaHuio n
meTponiormn oT 22 asrycta 2014 r. No 963-CT MeXrocyfapCTBeHHbIn CcTaHZapT
FOCT EN 12821-2014 BBefieH B fieiCTBME B KaYeCTBE HALMOHa/bHOrO CTaHaapTa
Poccuiickoii ®epepaumm ¢ 1aHsaps 2016 r.

5 HactoAwwuiA ctaHgapT UAeHTUYeH eBPOMNeiCKOMY pervmoHanbHOMY CTaH-
pgapty EN 12821:2009 Foodstuffs - Determination of vitamin D by high perfor-
mance liquid chromatography - Measurement of cholecalciferol (D3 or ergocal-
ciferol (D2 [MpoaykTbl nuileBble. OnpegeneHne BuTammHa D BbICOKOI(h(PEKTUB-
HOW XXWAKOCTHOW XpomaTorpadueli W3mepeHne xonekanbuugepona (BUTammHa
D3 wnn sprokansumpepona (sutammHa D?)]
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MepeBOA C aHrNUIACKOTO A3blKa (en).

OduumanbHbIl 3K3eMNIAP €BPOMNeCKOro pernoHanbHOro CTaHAapTa, Ha
OCHOBE KOTOPOro MOArOTOBNEH HaCTOAWMMA MeXrocyAapCTBeHHbI CTaH4apT,
nmeetcs B PefjlepaibHOM areHTCTBE MO TEXHWYECKOMY PerynvmpoBaHUI0 U MeTpo-
norun Poccuiickoin ®epgepaumnm

CBefleHNs 0 COOTBETCTBMU MEXTIOCYAPCTBEHHbIX CTaH4APTOB CCbUIOYHbLIM
eBPONeCcKNM pernoHanbHbIM CTaHAapTaM npuBefeHbl B LOMNONHUTENbHOM MpU-
noxexHuun JA.

CrteneHb COOTBETCTBUA - UAeHTMYHaA (TOT)

6 BBEAEH BIEPBBLU

NHopmaums 06 M3MEHEHNSX K HacTOsLWEMY- CTaHAaapTy™ ny6nukyeTcs e
e>XKEeroJHoM MWHMOPMAaLMOHHOM YKasaTene «HaunoHanbHble CTaHAapThbl», a
YNeKCT W3MEHEHN N NOMPaBOK - B €XKEMECAYHOM MHOPMaLMOHHOM yKa3aTene
«HauunoHanbHble cTaHaapTbl». B cnyyae nepecmoTpa (3ameHbl) UM OTMEHbI
HaCTOsALLero cTaHgapTa cooTeeyncyneymnoLlee yBeoMneHne 6yaeT ony6aMKOBaHO
B €XKEMECSAYHOM MH(OPMAaLMOHHOM yKasaTene «HauuoHanbHble CTaHAapPTbi».
CoOTBETCYNBYKXL[as MHGopMauus, yBefoMNeHMe U TEKCTbl pasmeliaoyncs
Tak>Ke B NH(OPMaLMOHHOI cUCTeMe 06LLEro NoAb30BaHNs - Ha 0hULMaNbHOM
caiiTe ®deflepanbHOro areHTCTBa N0 TEXHUYECKOMY>PErynnpoBaHuo n meT -
pONOrnu B ceTU VIHTEepHeT

© CrtaHpapTuHgopm, 2014

B Poccuiickoi ®eaepaln HacTOSILLMIA CTaHAAPT HE MOXET OblTb MOMHOCTbIO
WM 4aCTMYHO BOCMPOM3BEAEH, TUPAXKMPOBaH M pacnpoCcTpaHeH B KayecTBe O¢u-
UManbHOro m3faHuna 6e3 paspewweHuns degepasbHOrO areHTCTBa N0 TEXHUYECKOMY
PEryVpPOBaHUIO N METPOOT U
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FOCT EN12821-2014
MEXTIOCYAAPCTBEHHEbBIN CTAHOAPT
NMPOAYKTbI MMNLLEBbBIE

OnpegeneHune cogepXxaHnsa xonekanbyndepona (Butammua Dj) n
aprokansymndgepona (ButammHa D2) MeToa0M
BbICOKO3(P®EKTUBHON XXNAKOCTHON XpomaTorpapunm

Foodstuffs Determination of cholecalciferol (vitamin D3) and ergocalaferol
(vitamin D2) content by high perfonnance ligmd chromatography

Jata BBefeHns - 2016-01-01

1 O6nactb NpUMEHeHUs

HacToawmin cTaHfapT ycTaHaBnMBaeT MeTod onpegeneHus sutamuHa D3
(xonekanbundgepon) nnm D? (3prokansungepon) B NULEBbIX NPOAYKTaX METOL0M
BbICOKO3((hEKTUBHOI XNAKOCTHOM XpomaTorpadun (BIXKX).

ButamuH D3 npucyTCTBYET, rNaBHbIM 00pa3oM, B MPOAYKTax MUTAHUS XK-
BOTHOIO MPOUCXOXAEHUSA, B TO BPeMSA KakK BUTaMuH D2- B fMKOpacTyLnX rpmbax.
Kak ButamuH D3, Tak 1 BuTaMmH D? MOryT npucyTcTBOBaTb B BUTAMUHU3NPOBaAH-
HbIX MWLLEBbIX MPOAYKTax. HacToswmnin cTaHAapT He MpUMMEHMM K npobam, co-
JepXXalwium ogHOBPEMEHHO Kak BUTaMuH D3, Tak 1 BUTaMuH D>

Kpome ucxofHbix opm - ButamuHa D3 v ButammnHa Dy, COOTBETCTBYIOLLME
MeTabonuTbl - 25-rnapokcmeuTaMnd D n 1,25-guruapokcnsmtaMmH D, Takxke 06-
nagatoT D-BUTAMUHHOW aKTMBHOCTbIO HacToAawmiA cTaH4apT pacnpocTpaHseTcs
Ha onpegeneHue sntammHa D: nam sutammHa D3 no oTgensHOCTH.

HacTosawmin cTaHfapT cOCTaBASeT OCHOBY aHaIMTUYECKMX METOA0B, Ha 6ase
KOTOPOIN aHanUTUK MOXET pa3paboTaTb COOCTBEHHYHD METOAMKY B COOTBETCTBUU
CO CTaHAapTHOM npoueaypoi

MeTog npowlen Banugaumio npyu MexnabopaTtopHbIX MUCMbITAHUSAX C UCMNOSIb-
30BaHMEM KaK BUTaMUHN3NPOBaHHbIX, TaK M HEBUTAMUHU3NPOBaHHbIX MP0O6, Taknx
KaK mMaprapuH, MONOKO, XXWAKOe [eTCKOe NuTaHue, AeTCKOe NuTaHue, pacTUTeslb-
HOe Macno [ns XapeHwus, pblonin xxump B AnanasoHe oT 0,4 o 14 mkr/100 r npo-

AyKTa MoapobHas MHGopmaLms o BanMaauum npueeseHa B NpunoXeHnm D

M3paHue omuymanbHoe
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2 HopmaTuBHbIe CCbISIKK

B HacTosem cTaHfapTe MCMoMb30BaHa HOPMATMBHAA CCbIfKA Ha Chnefyto-
LKA cTaHgapT

EN ISO 3696 Water for analytical laboratory use - Specification and test
methods (ISO 3696:1987) (Boga ana nabopaTtopHOro aHanusa TexXHUYECKue Tpe-

60BaHMSA 1 METOAbI UCMbITAHWIA)

3 CywHoCTb MeTofa

MeToZ OCHOBaH Ha BblfeneHnyn sutamMmHoB D3 v D? m3 npobbl nyTtem ee
OMbIJIEHUSA W 3KCTPaKLMM BUTAMUHOB MOAXOAALLMM PacTBOPUTENIEM C MOCNEeAYto-
LLEA OYMCTKOW SKCTPaKTa C MOMOLLbK MoaynpenapaTUBHON HOpPMasbHO-(ha30Bow
BbICOKO3(D(hEKTUBHOW Xpomatorpaduu (ganee - BIXKX) M KoAMYeCTBEHHbIM
onpejeneHneM BUTaMMHOB METOAOM 06paLLeHHO-(ha3oBoin BOXKX.

Mpu onpegeneHnn eutammHa D3 B KayecTBe BHYTPEHHEro craHjapta uc-
nonb3yoT BUTamMuH D3. Ecnn onpegeneHnto noanexuT sutamud D>, To B KayecTBse
BHYTPEHHero ctaHgapTa UCnonb3ytoT BUTaMnH D3,

ButamnH D [eTeKTUpYHT CNekTpo(OoTOMETPUYECKM METOLOM B YNbTpa-
(h1MoneToBoin 06NacTM N MAEHTUPULMPYIOT NUKN NO 3HAYEHUAM BPEMEHU YL EPXN-
BaHWA W LOMNOSIHUTENILHO MO CMEKTPY MOr/OWEeHNA B yNbTpanoneToBon obnactu,
ecny 1Cnonb3yeTcs AWOLHOMATPUYHBIA feTeKTop. KOMMYeCTBEHHbIV aHan3 npo-
BOAAT C NMPUMEHEHWNEM BHYTPEHHEro craHgapTa no pesyfnbTaTaM U3MEepPeHUi 3Ha-

YEHWIN BbICOT AW nnowagein nukos, cMm [1] - [8]

4 PeaKTuBbI

4.1 O6LLmMe NONOXKeHUSA

Ecnu He ykasaHO MHOe, TO MpW aHanmse UCMOMb3YHT TONbKO peakTUBbI ra-
pPaHTMPOBAaHHOM YMCTOTbI M BOAY, MO KpaiHein mepe, cTteneHn 4ymctoTbl 1 no EN
1ISO 3696.

4.2 MetaHon.

4.3 JT1aHon abcontoTHbIN, 06bemHas gonsa (FAC HsOH) = 100%.
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4.4 JtaHon, cp(CHS0H) = 96 %.

4.5 Cynbthat HaTpusi, 6€3BOAHbIN

4.6 PacTBOpbl rnpokcuaa Kanus 4as OMbIIEHUS - BOAHbIA pacTBOpP Macco-
BOW KoHUeHTpauun p (KOH) = 50 r/100 cm3 unm 60 r/100 cm3 unm BOAHO-
aTaHONbHbIV pacTBop p (KOH) = 28 r/100 cm3 npu 06bEMHOM COOTHOLLEHMM 3Ta-
Hona n Bogbl 9:1.

4.7 AHTMOKCUAAHTbI, TakKue Kak ackopbuHoas kucnota (AK), ackopb6at
HaTpusa, nuporannon, cynbusg Hatpusa (Na2S) nnm 6ytunokentonyon (BHT)

4.8 PacTBOpWTENN WU 3KCTPareHTbl, Hanpumep AWMATWNOBbIA 3up (He co-
AepPXaLlniA Nepekncein), ANXNop MeTaH, NETPONENHbIA 3P, H-rekcaH, aTunauerat
UM NOAXOAALLAsA NX CMECh.

4.9 MoaBuxKHble (hasbl ansg BOXKX

4.9.1 BapuaHTbl NOABWXHbIX (a3, NPUroAHbIX [ANA HOPMasIbHO-
tha3oBoli nonynpenapaTtuBHoi BOXXX

Mpymepamn NOAXOAALLMX MOABMXKHBLIX (ha3 (COCTaB B 06BEMHbIX A0M1AX) ANA
nonynpenrpaTuBHoin BAXXX aBnstoTca cMecu:

- H-TekcaHa u nponaHcna-2 (98+2), (99+1) nnn (95+5),

- H-rekcaHa v n3oammiosoro crnvpta (99+1);

- H-TeKkcaHa, nponaHona-2 uTeTparnapodyparHa (98+1+1);

- N300KTaHa v n3obyTtaHona (99+1);

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

4.9.2 BapuaHTbl NOABWMXHbIX (a3, MPUroAHbIX [A1s 06palleHHO-
tha3oBon aHanuTU4eckom BOXKX

MprMepamun NOAXOAALLMX NOABUMXHBIX (ha3 (cocTaB B 06bEMHbIX J0NAX) AN
o6palLeHHO-( a30BOi aHanMTU4YecKon BOXXX asnstoTces:

- MeTaHon;

- cmecu meTtaHona ueogbl (95+5) unn (93+7);

- CMecKm aueToHuTpuna n metaHona (80+20), (90+10) mnu (70+30),

- CMeCb aLeToHUTpuNa, xnopogopma n MetaHona (93+4+3).
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4.10 O6pasubl cCpaBHeHUS

4.10.1 O6pa3sey cpaBHeHMA aprokanbundepona (BUTammH b3),
LW, C-nHmO) = 396,7 r/monb

B kayecTtBe o6pasua cpaBHeHUs BUTamMuHa B3 crnegyeT ucnosnb3oBatbh npe-
napaT MakCUmasibHO LOCTYMHOW CTereHn YUCTOTbl C MacCOBOW [0/iell OCHOBHOIO
BellecTBa 6onee 98 %. O6pa3seL, CpaBHEHWSA XPaHAT B COOTBETCTBUN C UHCTPYKL M-
AMU NOCTaBLMKa (Npy OTCYTCTBUM CBeTa, 0ObIYHO Npu TemrnepaType Huxke 4°C).

4.10.2 O6pasel, cpaBHeHMs Xxonukanbuudgepona (ButammH Dj),
W CrHunO) = 384,6 r/monb

B kayecTBe o6pasua cpaBHeHUs BUTamuHa D3 crefyeT ncnosnb3oBath npe-
napat MakCUManbHO LOCTYMHOW CTeMNeHn YUCTOTbl C MacCOBOM A0/1e OCHOBHOIO
BellecTBa 60nee 98 %. O6paseL, cpaBHeHUsA XpaHAT B COOTBETCTBUMN C UHCTPYKL M-
AMK MocTaBWmMKa (Npy OTCYTCTBMM CBETA, 00bIYHO NpK TemnepaType Hmxe 4°C).

4.11 OCHOBHbIe pacTBOpbI

4.11.1 OcHoBHoOW pacTBop BUTamuHa b

BsgsewwusaloT okono 100 mr ButammHa b3 ¢ TOYHOCTLIO A0 1 Mr B MepHyto
Konby BmectuMocTbio 100 cm3 pacTBOpStOT B 3TaHoNe (4.4) v 4OBOAAT A0 METKM
3TaHo/NIOM MaccoBas KOHUeHTpauus ButaMuHa b? B NpurotoBneHHOM pacTBope
npuénu3nTenbHO pasHa 1 mr/cM3 XpaHAT npu Temneparype Hke 4°C, 3awmwas
OT CBeTa.

PaccuMTbiBalOT MacCcoBYH KOHLIEHTpaLuilo OCHOBHOrO pacTsopa M macco-
BYIO LON110 BUTaMUHa B3 B 06pasue cpaBHEHWs, UCMO/b3ys CMOCO6, ONUCaHHbLIN B
4.12.1.

CpoK xpaHeHus NMpUroToB/IEHHOrO pacTeopa - 6 Mec npu Temneparype Mu-
Hyc 18°C.

4.11.2 OCHOBHOW pacTBOp BUTamMuHa Dj

BsBsewwusaloT 0kono 100 mMr ButamMmHa b3 ¢ TOYHOCTBIO A0 1 Mr B MepHYyO
Konby BmectuMocTbio 100 cm3 pacTBOpSOT B 3TaHone (4.4) v 4OBOAAT A0 METKM
jTaHo/MoOM. MaccoBas KOHUEeHTpauus BuTaMuHa b3 B mMpurotosneHHOM pacTsope
npuénusnTenbHo paBHa 1 Mr/cm3 XpaHAaT npu Temnepartype Hwke 4 °C, 3aluias

4
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OT cBeTa.

PaccunTbiBalOT MaccoBYK KOHLEHTpaLMil0 OCHOBHOIO pacteBopa WM Macco-
BYHO 0110 BMTammHa D 3B 06pasle cpaBHEHUS, UCMOMb3ys CNOoco6, ONMCAHHbIN B
4.12.2.

CpoK XpaHeHWs NpUroToB/IEHHOrO pacTeopa - 6 Mec nNpu TemnepaTtype Mu-
Hyc 18 °C.

4.12 CTaHpapTHble pacTBopbl

4.12.1 CTtaHaapTHbIl pacTBOp BuTammHa O*

1 cm3 ocHOBHOro pactsopa BuTamuHa D2 (4.11.1) nepeHOCAT NUMNETKOW B
MepHY0 Konby BmecTMMOCTblo 100 cm3 v JOBOAAT 4O MeTKW 3TaHosiom (4.4).
MaccoBasi KOHLieHTpauusl BuTaMnHa D2 s NpuUroToBneHHOM pacTBope Npuban3un-

TE€/IbHO pPaBHa 10 mkr/cm3. PaCTBOp roTOBATB AE€Hb NUCMNOJ/Ib30OBaHUA
MpumeuyaHue - [lonyckaeTcsa UCNOSIb30BaHWE PAcCTBOPA C MHbIM 3HAUeHWEM Macco-
BOW KOHLiEHTpaLun Ans COOTBETCTBUSI TPe60BaHMSAM aHAIMTUYECKOM NpoLedypbl

3mepsatoT onTMYecKyt NAOTHOCTb CTaHAAPTHOrO pacTBopa BUTaMuHa M3 B
KBapL,eBOW KIOBETE C TOJILLMHON nornowiaroLlero ¢ios 1 cm npu ganHe BoMHbI 265
HM OTHOCWUTENbHO 3TaHoNa. PaccyMTbiBalOT MacCOBYH KOHLEHTpauuio BUTaMUHA
D3 pD-, MKr/cM3, o dopmyne:

A MA™AnT
Pd=* shb ' (1)
roe A b- onTuyeckas NAOTHOCTb CTaHAAPTHOrO pacTBopa BUTamuHa M3 npu
265 Hm,

MB2~ monspHas Macca ButammHa D: (M b = 396,7 r/moneb);

£ - MOMSPHbIA KO3(UUMEHT nornoueHns sutammHa D: (E = 18843

M2MO/b, BEIYNC/IEHO U3 3HAYeHus E | cm. [9]);

b - AnMHaA OoNTMYEeCKOro NyTu KBapLeBO KIOBETbI, CM
4.12.2 CTaHAapTHbI pacTBOp BuTtaMmunHa Dj
1 cM3 ocHOBHOro pactBopa BuTamuHa D3 (4.11.2) nepeHOCAT MUMETKOW B

MEPHY0 Kooy BmecTUMOCTbl0 100 cm3 v JOBOAAT L0 METKM 3TaHosiom (4.4).



FTOCT EN12821-2014
MaccoBasi KOHLEHTpaUus BUTaMuUHa 53 B MPUroTOB/IEHHOM PacTBoOpe MpPu6In3u-
TeNbHO paBHa 10 MKr/cmM3 PacTBOp roTOBAT B IeHb UCMO/b30BaHMS

MpumeyaHwe- [l onycKaeTcs Mcnanb3 0BaHWe PacTBopa C MHbIM 3HAUYeHNEM Macco-

BOW KOHLEHTpaLMm Anst cCOOTBETCTBUA TPeOOBAHNSAM aHAIMTUYECKON NpoLefypbl

3mMepsatoT onTMYecKyt NNOTHOCTb CTaHAAPTHOrO pacTBopa ButamvHa D3B
KBapL,eBOi KIOBETE C TO/ILLMHON NornowaroLlero ¢ios 1 cm npu ganHe BoNHbI 265
HM OTHOCUTENIbHO 3TaHoMa PaccunTbiBalOT MaCCOBYH KOHUEHTpauuno BUTaMUHa
D3 po3, mkr/cm3 no (HOPMYIIE:

n*5-arf -1000
AR— . f (2)

rae A2b - onTuyeckas MNNOTHOCTb CTaHAapTHOro pacTeopa BUTaMWUHa b3 npun

265 HM,

Md3- monsipHasi Macca BuTammHa 63 (M33= 384,6 r/monb);
£- MONAPHLIA KO3 MULMEHT NornioweHns sutammia b3 (s = 18461 br/mons,
BbIUUC/IEHO U3 3HauyeHusa E[*#, cm. [9)]);

b- 4/MHA ONTMYECKOTO NYTU KBapLEBOW KIOBETbI, CM.

4.13 PacTBOpbl BHYTPEHHUX CTAHAAPTOB

4.13.1 PacTBOp BHYTpPeHHero crtaHgaprtaButammHa b3

10 cm3 cTaHgapTHOro pactsopa BuTaMuHa b3 (4.12.1) nepeHOCAT NUNeTKoM
B MepHYH Ko0/6y BMecTMMOCTbiO 100 cM3 1 LOBOAAT A0 MeTKW 3TaHo/ioM (4.4).
MaccoBas KOHLEeHTpauus sutammHa b3 B NpuroToBneHHOM pacTBope npu6sn3n-
Te/IbHO paBHa 10 mkr/cm3 PacTBop roToBAT B fIeHb MUCMO/b30BaHUSA

4.13.2 PacTBOp BHYTpPEHHEro ctaHjapTa BuTamuHa b3

10 cm3 cTaHAapTHOro pacTBopa BuTamMuHa b3 (4.12.2) nepeHOCAT NUMNETKOM
B MepHyt0 Konby BmecTumocTbto 100 cM3 1 AOBOAAT A0 METKU 3TaHonom (4.4).
MaccoBas KOHLeHTpauus ButamMmmHa b3 B NpuroToBneHHOM pacTBope npub6v3n-
TenbHOo pasBHa 10 mKr/cm3 PacTBOp roToBST B [leHb UCNOMb30BaHMS

MpumeyvyaHwue - Ecav onpeseneHnio nogieXXnt BuTaMMH D3, TO BUTAMWUH D2 UC-
NoNb3yeTcs B Ka4eCTBe BHYTPEHHEro cTaHdapTa Ecnn onpegeneHnto nognexuT sutamuHd D2, To

B KayeCcTBe BHYTPEHHEro crtaHgapTa Ucnosb3yeTcsa BuTaMmuH D3.
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4.14 CTtaHpapTHbIA pacTBOp cmecu ButamunHoB D; u Dj gna nonynpe-

nap aTUBHO Xp oMaTorpaguu

5 cM3 cTaHAapTHOro pacteopa sutammHa D? (4.12.1) n 5 cm3 cTaH4apTHOro
pactsopa ButamuHa D3 (4.12.2) nepeHOCAT nuneTkamu B KONOy poTauyvOHHOro
ncnapuTenss U OCTOPOXHO YAANAT pPacTBOPWUTENb MpU TEMMepaType He Bbille
40 °C. OctaTok pactBopsitoT B 100 cmM3 noABWvXHOM a3kl AN MOy npenapaTus-
Holi BXXX (4.9.1).

JonyckaeTca MCMonb30BaHWe CTaHAapTHOrO pacTtBopa C WHbIM 3HAYeHUEM
MacCOBOW KOHLEHTpauum s COOTBETCTBMUA WUCMOMb3yeMOW cucteme ang BIXKX
(5.4 nnn 5.5).

4.15 CTaHAapTHbIN pacTBOp cMecu BuTamuHoB D; n Dj ans aHanuTu-
YecKoW xpomaTtorp agumu

5 cm3 cTaHAapTHOro pacteopa BuTammnHa D? (4 12 1) n 5 cm3 cTaHAApTHOrO
pacTBopa BuTammHa D3 (4.12.2) nepeHOCAT MMMETKaMn B KOOy POTALMOHHOIO
ncnapuTens M OCTOPOXHO YAandT pacTBOPUTE/b MPWU Temnepatype He Bbille
40° C). Ocrtatok pactBopsatoT B 100 cm3 NoABWMXKHOIM (asbl A8 aHaIUTUYECKON

BIXX (4.9.2).

5 Annapatypa

5.1 O6uwKe NoNOXKEHMSA

Mpn npoBefeHMN UCNbITaHUA NUCMONL3YIOT 06LWeynoTpebuTeibHoe nabopa-
TOpHOe 060py/fi0BaHMe, B YaCTHOCTH, CrefytoLLee.

5.2 CnekTpohoTOMETP, NPUTOAHbIV NS U3MEPEHUIA ONTUYECKON NAOTHOCTM
npv 4NnHe BOJSIHbI 265 HM

5.3 PoTaLMOHHbIN ncnapuTenb, B KOMMJIEKTE C BOAAHOW GaHeid 1 yCTpoOW-
CTBOM A1 CO3JaHns BaKyyma

MpumedvaHwn e- na copoca BaKyyMa peKOMeHAyeTCS UCMO0/1b30BaTb a3oT.

5.4 Cuctema ana nonynpenapaTuBHoi B3XKX, cocTtoswas mM3 Hacoca,
yCcTpoiicTBa Ans BBOAA Npob, Y d-getekTopa, yCcTpoicTBa Ans cbopa 3afaHHON

(hpakumMK 3Nt0EHTA U caMonucLa UK HTerpaTopa
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55 Cuctema gns aHanntmyeckoin B3XKX, cocTosiwas m3 Hacoca, yCTPOW-
CTBa 45 BBOAA Npo6, Y P-AeTekTOpa, camonucua wan uHterpartopa, 1mbo aHano-
FMYHON CMCTEMbI AN18 cOopa AaHHbIX

5.6 KonoHku gna BaO>XKX

5.6.1 KonoHka nonynpenapatuBHas gnnHoin ot 250 o 300 MM, BHYTPEH-
HUM puametpom ot 4,0 go 8,0 MM, 3anofnHeHHas COpOEeHTOM ANA HOpPMasibHO-
(ha30BOIN Xxpomatorpag u1, HanpuMep CUMKareieM UK CUMKarefiem ¢ NPUBUTbI-
MV UMaHO- M aMUHOrpynnamu ¢ pasMepom yactuy, 5 MKM. [ONoNHUTeNbHAA WH-
(hopmaums npueefieHa B NPUIOXEHUN A

5.6.2 KonoHka aHanuTuyeckas AnmHoin 250 mm, anametpom oT 4,0 ao
4,6 MM, 3amnosiHeHHas oopalleHHO-(ha30BbIM COPOEHTOM, Harnpumep € NPUBUTLIMM
okTageuunsHeiMu (Cis) rpynnamu, pasmMepoMm Yactuy 5 MKM JLononHUTeNbHas
NH(OopMaLms NpusBeaeHa B NPUNOXKEHUN A

5.6.3 AnbTepHaTMBHbIe aHA/IMTUYECKME KONOHKM

KonoHkn fpyrnx pasmepos, 3ano0/IHEHHbIX COPOEHTOM C WHbLIM PasMepoMm
4acTuL, MOTYT TakKXe ObITb WCMNONb30BaHbl B COOTBETCTBMM C HACTOAWMM CTaH-
[apTOM, eCNn YCTaHOB/IEHO, YTO OHWM 06ecneymBatoT YAOBNETBOPUTE/IbHOE OTAe-
NeHne BUTammHa D OT MeLLatowmx KOMMNOHEHTOB MaTpuLbl

5.7 YcTpoincTBo AN (unbTpoBaHUA, NPUrofHoe A8 YCTaHOBKW (hU/IbTPOB
Kak 60/blIOro, TaK W Manoro pasmepa 414 QUIbTPOBaHUA MOABWKHOWN (hasbl K

pacTeBopoB npob, HanpumMep c guameTpoM nop 0,45 MKm
MpumeyaHwne- Kaknpasuno, puabTpoBaHUe NOABMXXHON (hasbl U pacTBOPOB NPob
Yyepes MembpaHHbIli UNLTP Nepef MPUMEHEHWEM WU UHXEKTWPOBaHWEM MPOANeBaeT CPOK

CNY>X6bl KOMIOHOK.

6 lpoBegeHWe NCNbITaHWA

6.1 O6LiKre NoMoXKeHUS

ButamuHbl B3 1 B 3 HEYCTONYMBLI K BO3AENCTBUIO YNbTPaunoneToBoro ms-
NYYeHUss U okucnuTene (Hanpumep, aTMOCHEPHOro Kucaopoga), MO3TOMYy nNpw

pabote C HMMM HEOOXOAMMO MCKIOUUTL YNbTPaUOoNeToBOE W3/yYeHUE MNYTEM
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NPUMEHeHMs Nocy/bl 13 TEMHOIO CTeKNa, aNtOMUHUEBON (ONLIM U MaTepManos,

nornowarLwmx ynbTpauoneToBoe n3nyyeHne. PacTBOpbl, COAepKaline 3KCTpa-
rMpOBaHHbIN BUTaMWH, CnefyeT NpofyBaTb a30TOM M Heo6XxoAMMO [06aBNATb B
HUX aHTUOKCUAAHTbI PacTBopuTenu crefyeT BbinapuBaTb NPU NOHUXEHHOM AaB-
NIEHUX Ha poTauMOHHOM McnapuTene npu TemnepaTtype He Bobiwe 40 °C.

6.2 MogrotoBka Npobbl 415 UCMbITAHUI

Vcnbityemyto npoby romoreHmsvpytot. 'py6bie maTepuanbl pasmasbiBatoT
B NOAXOAALLEN MefbHULE W TLWaTeNbHO nepemelumBatoT. CrefyeT NPUHATL Mepbl,
Takme Kak rpefBapuTe/ibHOe OXNaXAeHue npoobbl, ANF YCTPaHEHUs BAUAHUA MO-
BbILLEHWA TemnepaTypbl Npu 3ToW npoueaype. K aHann3y NOAroTOBMEHHON Ans
NCMbITaHWIA NPO6LI NPUCTYNalOT 663 NPOMEeASIeHUs U 3allMLLalT ee OT BO3fAel-

CTBUA CBETa

6.3 MpurotoBneHne pacTeopa NpoobbI

6.3.1 OmblneHne

MoAroToBNEHHYO ANS UcbITaHWiA Npoby maccoit oT 10 go 30 I OMbINSAKOT B
Kon6e c 06paTHbIM XO/IOAWNBHUKOM, MPeAnoYTUTENIbHO B aTMoc(epe asoTa, f0-
6aBnss Npu 3TOM HEO6X04MMOe KO/IMYeCTBO 3aTaHoNa (4.4), BOAbl, aHTMOKCUAAHTA
(4.7), Takoro kak ackopbuHoBas kucnota (AK), rMapOXUHOH, NUporanion wuim
BHT, n ogHoro mn3 pactBopoB ruapokcuaa Kanus (4.6). MoXHo Takxke Ao6aBuTb
cynbug Hatpusa (4.7) ANA CHWKEHNSA KaTaIMTUYECKoro apgekra cnefos meTasn-
NOB.

Mpwn onpegeneHnn ButamuHa D 3B KONOy 418 OMblNeHUs [06aBNAOT Noj-
Xo4sawWmii o6bemM pacTBopa BHYTPEHHEro cTaHgapta sutamvHa D> (4.13.1). Konun-
4ecTBO f06aBnAeMoro ButammHa Di JOMXKHO COOTBETCTBOBATL OXWAAEMOMY CO-
AepXXaHuto BuTamuHa D3 B npobe. Ecnu onpeaeneHnto NoaneXxuT sutamud D>, 10
[06aBNA0T NOAXOAAWMIA 06beM pacTBOpa BHYTPEHHEro cTaHgapTa BUTamuHa D3
(4.13.2).

MpoBOAAT TakKXKe WuCMbiTaHWe MNpobbl 6e3 [06aBNeHUS BHYTPEHHEro CTaH-

AapTa Ans MNpoBepKU OTCYTCTBUS MOMEX CO CTOPOHbI KOMMOHEHTOB MaTpULibl,
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BPEMSI YAEPXMBAHUS MUKOB KOTOPbIX OfIM3KO K BPEMEHU YAEpPXKMBaHUS NiuKa
BHYTPEHHEro cTaHgapTa

B Ta6nuue 1npuBeAeHbl NpUMepbl MNOAXOASALMX KONNYECTB PeaKTUBOB

Tab6nuuyal! - Mpumepbl KONNYECTB A06ABSEMbIX PEAreHTOB

Macca npob6sl O6bem Macca Macca ackop-  ['mapokcup Kanusa
ANA ucnbiTa-  3taHona,  nuporan- — GUHOBAA KUC-
HUIA, T cm3 nona, r noTbl (ackop-

6aTta HaTpwusa),
r

Ot 10 po 30 100 Or05p80 Ot110p80 25 50 cm3pacTBopa

1,0 KOHLIeHTpauuu

50 r/100 cm3
O6bIYHO Bpemsi OMblneHUsi coctaenseT oT 20 o 45 MUH nNpu Temnepartype
o1 70 °C go 100 °C. OMbl/IeHMe MOXHO TakKXXe NpPOBeCcTW NpPU KOMHATHON Temne-
paTtype B TeyeHue HouM (NMPMMEPHO 16 4) MPW OCTasIbHbIX aHANIOrMYHbIX YCNOBUAX.
Ecnn no OKOHYaHWWM OMbINIEHUS Ha MOBEPXHOCTU OX/IAXAEHHOWN peakLunoH-
HO CMeCy NPUCYTCTBYET XXMP WX Mac/o, TO OMblJIeHMe NPOAO/DKAKT nocne A0-
6aBneHns JOMNONHUTENIbHOTO KOJIMYECTBa BOLHO-3TAHO/ILHOrO pacTBopa rmMapok-

cuga Kanms

MpumeyaHune - Ycnosusa, NPUrogHble 415 OMbINIEHNSA MaprapmHa 1 Cyx oro Mosioka,
npueBeaeHbl B NPUI0XEHUN B.

6.3.2 OKcTpakuus

[na npefoTBpalleHns 06pa3oBaHUA 3MYbCUX NPY MOCNeAYHOLLEel 3KCTPakK-
LMK pacTBop Npobbl Nnocsie oOMblNeHUs pa3daBnsatoT BOLON A0 LOCTUXKEHUSA 0ObEM-
HOro COOTHOLLEHUSA 3TaHoNa 1 Bogbl 1:1.

JKcTparnpytoT BUuTaMmMHbl D? 1 D3 13 OMbINIEHHOW OXNaXAeHHOW Npoobl
noAxoAsL MM pacTBOPMUTENEM UM CMECbiO pacTBopuTenein (4.8). MNpoueaypy 3kc-
Tpakuuy NPoBOAAT OT ABYX [0 YeTbipeX pa3, UCNOoJb3ya NOpLUN 3KCTpareHTa 06b-
emoM oT 100 go 200 cm3 OO6beAUHEHHblEe 3KCTPaKTbl MPOMbIBAOT BOAOWA A0
HenTpanbHON peakummn (Kak npaBuno, Natb pa3 o6vemamm oT 50 go 100 cmd.

MpumeyaHwune-B HekoTOpbIX MeTOAax NPeAycMOTPeHa MPOMbIBKA 3KCTPaKTa [0
HeliTpa/bHOM peakuMmn Cpedbl pacTBOPOM rMApoKcMaa Kaius MaccoBoi fonm oT 3 % fo 5 % B
0,9 %-HoMm pacTBOpe Xx/i0puga HaTpus, 6ytepupoBaHHOM pacTBOPOM auetata Hatpusa (pH = 7)
MOJIIPHOM KOHUEHTpauun 2,6 mMonbs/gmM3 unn aHanornyHbIMM CMeCMU - Y CNOBUSA, NMPUTOAHbIE

10
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014 OMbIJTIEHUA MaprapmHa n Cyx oro Mosioka, npuneefeHbl B MNPUI0>KEHUN B.
6.3.3 KoHLeHTpMpoBaHWe 3KCTPaKTa

SKCTPaKT ynapusaroT Npu NOHMXEHHOM flaBNeHUM 1 TeMnepaType He Bbllle
40 °C B potaunoHHom ucnaputene (5.3). PekomeHayeTca go6aBneHne aHTUOKCK-
JaHTa B 3KCTpaKT npobbl nepef ynapmeaHuem, Hanpumep 2 cm3pacteopa BHT B
H-rekcaHe mMaccoBOW KOHLUeHTpauumn 1 mr/cm3.

MpefBapuTebHO OCTalOLWMeCH Ccnefbl BOAbl YAANAT MyTeM OCYLUeHUS
6e3B0A4HbIM CynbaToM HaTpusa (4.5) MM a3eo0TPOMHOW NeperoHKoi ¢ abcontoT-
HbIM 3TaHos1oM (4.3).

Ha gaHHOl cTaguy aHanusa Ans ycTpaHeHUs BO3MOXHbIX MeLlatoLmx Ban-
SAHWIA MaTpuubl NPO6bI AOMYCKAaeTCs WMCMNOMb30BaTb AOMOMHUTENbHYH OYMUCTKY
3KCTpakTa. B aToM cnydvae go/mkHa ObITb MPOBefeHa NOJHAas BaMaaumns aHaanTu-
4yecKol npoueaypbl.

MpunmeyaHwune-B npunoxeHun E faHo KpaTKoe onucaHue TPex pas/IMyHbIX Cnoco-
60B 4ONOMHUTENbHOM OYNCTKW. Beerga MMeeT cMbICa 06beANHUTL LOMOMHUTENbHYO OUYUCTKY C
MCMNO/b30BaHMEM KOMIOHOYHOW xpomartorpagum (E.2) n TBeppocgasHoit akcTpakuum (E.3); oHa
OKa3sblBaeTCHA NOe3HOM 415 MPOAYKTOB NUTaHWA, Hanpumep MaprapuHa U pacTUTeNbHOro Mac-
na OuuncTka ¢ NpMMeHeHNeM TOHKOC/IOMHOM npenapaTusBHol xpomatorpagumn (E.1) npegnoyvtm-
Te/lbHee B C/lyyae KOPMOB M [06aBOK, Tuna Tabnetok n kancyn. [na nobasok ee npy Heob6xoam-
MOCTW MOXHO 00beAHUTbL C TBepAOdasHon akcTpakumei (E .3).

6.3.4 MNpuroToBaeHMe pacTeopa NPobbl Ann NonynpenapaTMBHON XpPo-
maTtorpapumu

OcTaTOK pacTBOpPAOT B HebGONbLIOM W3BECTHOM 06bemMe pacTBOpUTENS,
COBMECTUMOTO C MOABWXHOW (ha3oi Ana nonynpenapatueHoin BIXKX. Ona yaa-
NeHUs cnefoB BOAbl B MOMYyYeHHbI pacTBOp A06aBNAOT HEOO0/MbLIOE KOMYECTBO
6€3BOHOrO CyNb(aTa HaTpus

6.4 [pagynpoBKa xpomaTtorpamyeckKmnx cucTem

pagyvposky nonynponpenapatusHoii (5.6.1) n aHanntuyeckon (5.6.2) cum-
CTEM W OLEHKY MPUroLHOCTU YC0BWIA XpOMATOrpauyeckoro pasgeneHns u aHa-
nm3a (cm 6.5) NpoBOAAT C MOMOLLbK CTaHAAPTHLIX PacTBOpPOB BUTaMUHOB D3
(4.12.1) n D3 (4.12.2).

6.5 OueHKa NpUro4HOCTY YC/I0BUIA XpomaTorpagmnyeckoro pasjeneHuns

n aHasnnsa

1
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Mosbop ycnoBuii antomMpoBaHWs B nofynpenapaTuBHoin B3IXKX-cucteme
(5.6.1) npoBoaAT NyTem aHanM3a B 3TOM CUCTEME CTaHAApPTHOrO PacTBOpa CMecH
ButamnHos Dtwv D3 ans nonynpenapatmeHoit xpomatorpadumn (4.14), no6usasch
npyv 3TOM 3/1IOMPOBaHNA BUTaMUHA D OLHMM NMUKOM CO CTabu/ibHbIM BPEMEHEM
yAepXX1BaHUa Npu NOBTOPHbIX BBOAax. Co6/0eHNe 3TOr0 YC0BUSA HEO6XOAMMO
ANs obecrieyeHMs BO3MOXHOCTU TOYHOro oTbopa (hpakumm antoata, cofepxatlei
BUTaMUH D, Npu 04nCTKe 3KCTpakTa npoobl.

Ycnosua ana nonynpenapatMeHoi B3XXKX [0MmKHbI 6bITb NogobpaHbl Ta-
KUM 06pa3om, 4YTobbl AOCTUranoCb ONTUMasIbHOe OTAefneHue ButammHa D ot To-
KO(eposioB M APYrmx MeLlakLwmnx KOMNOHEHTOB MaTpuubl Npobel. Mpumepsb! Xpo-
maTtorpaMmm cMm B npunoxexHum C.

Mopbop ycnoBuin xpomatorpaMyeckoro pasfeneHns B aHanUTUYeCKOM
B3)XX-cucteme npoBoAAT NMyTem aHasim3a B 3TOW CUCTeMe CTaHAApTHOro pacTBo-
pa cmecu BuTammnHoB D: u D3 ans aHanuTuyeckoin xpomartorpagum (4.15), aooun-
BasACb Mpwu aToM 98 %-HOro pasgesnieHns NUKos ButammHoB D> 1 D3 (Te. Koadu-
LMEHT pa3peLLeHns NUKOB A0/MKeH ObiTb 6onee 1,0), a TakXkKe OTAeNIeHMe UX MUKOB
OT BCEX MeLLaLMX KOMMNOHEHTOB MaTpuLbl Npobbl

6.6 AHanu3 npoobs.l

6.6.1 MonynpenapatmeHasa BOXKX

VHXEKTUPYIOT aMKBOTHYIO 4aCTb CKOHLIEHTPUMPOBAHHOIO 3KCTpakTa npo-
Obl B nonynpenapatueHyto B3XKX-cuctemy (5.6 1) n cobupatoT pakuuto, co-
fepxauyto sButammuH D BpemeHHOe OKHO cbopa (hpakumu JO/MKHO ObiTb Npeasa-
PUTENbHO YCTAHOB/IEHO C UCMO/b30BaHNEM CMELLIAHHOro0 CTaHZapTHOro pacTteopa
cmecy ButamuHosD: n D3ana nonynpenapatuBHoi xpomatorpagun D (6.5). Ok-
HO JOJ/IXKHO ObITb AOCTAaTOYHO LWMPOKMM 415 MONHOro cbopa BuTamuHa D, HO B TO
e Bpems LOCTaTOYHO Y3KUM 151 UCK/KOYEHWS NonajgaHns TOKO(eponos uu gpy-
rMX MeLatoLWwmx coefnHeHul

TunuyHas nonynpenapaTMBHas XxpomaTtorpamMma npuBeAeHa B MPUIOXKeHNUN

6.6.2 AHannTnyeckass Ba>XXKX

12
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YnapuBaloT 0TO6paHHYHD MeTOAOM MO0y npenapaTUBHON XpomaTorpaduu

(hpakumMio focyxa W OCTaTOK pacTBOPSAKT B pacTBoOpuTEsle, COBMECTUMOM C MO-
ABVKHOI (ha3oi Ana aHanMTUYECKON XxpoMaTtorpadun.

VHXeKTUPYIOT annKBOTY MOJIYYEHHOrO pacTBopa B  aHAIMTUYECKYHO
BOXXX-cuctemy n naeHTMguUUMpyoT nukn sutammHos D? n D3 (6.6.3). Heobxo-
AUMO, UTOObI BbINO AOCTUTHYTO OTAENeHNe NMUKOB BMTaMMHOB D? n D3 0T nukos
MeLLalLWmMxX MaTPUYHBLIX KOMMOHEHTOB

TunuyHaa aHanUTUYecKas xpomaTorpaMma npuseseHa B npunoxeHuu C.

6.6.3 NoeHTNuKaums

Mukn BuTammHoB D: 1 D3 Ha xpomaTorpamme pactesopa npobbl MAEHTU K-
LUMPYIOT NO COBMAfEHNIO 3HAYEHWI BPEMEHU YAEPXMUBAHUSA CO 3HAYEHUAMU Bpe-
MEHW yAep>XnBaHua NnKos BuTaMnHoB D2u D 3 Ha xpomaTtorpammax cTaHAapTHbIX
pacTBOPOB MpW OAMHAKOBbLIX XpoMartorpadguyeckux ycnosumsax (6.5). Micnonb3osa-
HUe AMO4HOMATPUYHOIO AeTeKTopa NOo3BOJISET AeTa/lbHO PacCMOTPeTb CNeKTp nu-
Ka BuTaMuHa D B ynbTpagmoneToBoin 061acTv M OLEHUTb YMCTOTY nuka. MoBTOp-
Has perucrpayus XpomartorpaMmmMbl Mpo6bl C UCMOJb30BAHUEM Pa3/INyHbIX AJIMH
BO/IH [eTeKTUPOBaHUA MOXeT ObiTb TakKXXe WCMo/b30BaHa A1 OLEHKU YUCTOTbI
nvKa v NOATBEPXKAEHNA ero NaeHTUPUKaLmm

6.6.4 Yncno onpeaeneHunit

CnefyeT nNpoBecTV N0 MEHbLUEN Mepe ABa HE3aBUCUMbIX ONpeseNieHuns

6.7 PacueTt rpagyvpoBOYHOro KoapuumneHTa no MeToAy BHYTPEHHErO
CTaHgapTa

PaccumTbiBalOT rpagynpoBOYHbIi KoadduumneHT (R/) ang ButammuHa D3 npu
NMPUMEHEHUN B Ka4yeCTBe BHYTPEHHEro craHgapTa ButammHa D: no dopmyne (3),

MCNONb3ys CTaHAApPTHbIE PACTBOPbI M3BECTHOM KOHLEHTpauumn (4 13):

Rf - (3)

ATP;-

NTO; ' PR3
roe ATos - nnowab UK BbicOoTa NuKa BUTaMMHa D3B cTaHAapTHOM pacTBope,
Mstd2 - nnowafb UM BbiCOTa NMUKa BUTaMWHa D2B CTaHJapTHOM PacTBOpE;

PSTC2 ” maccoBasd KOHLUeHTpauusa ButamumHa D2 B cTtaHgapTHOM pacTBoOpe,

13
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MKr/cm3
PSTDB - maccoBasi KOHLeHTpauua ButamMmHa D3 B cTaHAapTHOM pacTBope,

MKr/cm3.

7 O6paboTKa pe3ynbTaToB
Maccosyto gonto ButammHa D3wd3, mxr/100 r Npobbl, BbIMUCASIOT Mo ¢op-

myJe:
Nps3-1 -0
- D 'Rf'T

rae Is~ macca BHYTPEHHEro ctaHjaapTa BuTammHa D? B UCMbITYEMOR MOPLMA, MKT,

w B

4)

T - Macca npobbl, 0TO6PaHHON ANA OMbINIEHNS, T,
R f- rpagympoBoyHbIi KoathduumeHT [cm dopmyny (3)],
4sd3_ nnowaab Uam BbicOTa NUKa BUTammHa D3B pacTBope Npoobl;

<fd2- nnouwadb UaM BbiCOTa NUKa BUTamMuHa D? B pacTBOpe Npo6bl

8 TpeynsmMoHHOCTb

8.1 O6wWme NONOXKEHNS

[JaHHble N0 npeunsnoHHOCTM pas3nyHbix BIXKX meTonoB onpeneneHus
BUTaMMHa D3 6bin ycTaHoBeHb! B 1994 rofy B X04e MeXAYHapoLHbIX Mexnabo-
PaTOPHbIX CPaBHUTENbHbLIX WCMbITaHWIA, OPraHNM30BaHHbLIX B paMKax [porpammsl
CTaHAAPTHbIX U3MepPEeHWiA U TeCcTUpoBaHWS EBPOMENCcKoin KoMmuccmm Ha obpasuax
MaprrpuHa (cepTMduMUMpOBaHHbIA CTaHAAPTHbIA o6pasey CRM 122) u cyxoro
mosnioka (CRM 421). NcnbiTaHWUA NPUBENU K MONYYEHUIO CTaTUCTUYECKUX Pe3Y b-
TaTOB, NPEACTAaB/IEHHbIX B MPUIoXeHun D

[JaHHble MO0 MPeuu3noHHOCTU A1 OBCAHOW KPYMbl U CyXOro Mosioka 6biiu
YCTaHOB/IEHbI NMPU MeX1abopaTopPHbIX WUCMbITAHUAX B COOTBETCTBUM C METOLOM,
Mcnosb3ytowmm pacyeTsbl Ha ocHoee VICO 5725:1986 (cm npunoxeHwue D).

[aHHble N0 Npeun3MoHHOCTU AN MOJIOKA, XXUAKOrO [AeTCKOro nutaHus,

pacTUTENbHOIO Macna ANS XapeHus, mMaprapumHa, LeTCKOro MuTaHus W pbliGbero
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Xupa Obln YyCTaHOBMIEHbI B X04e MeX1abopaTOPHbIX MCNbITAHWIA B COOTBETCTBUM
c PykoBogctBom AOAC no npoueaypaM COBMECTHbIX MUCCMeAoBaHWA, NpoBeAeH-
HbIX C Liefiblo BaMfaunn xapakTepucTuk mMetoga aHanusa (cM npunoxenue D).
Pe3ynbTaTbl, NOMYYEHHble MPU 3TUX CPABHUTE/NIbHLIX WCMbITAHUSAX, MOryT
ObITb He MPUMEHVMbI K APYTMM AMana3oHam COAepXXaHWil aHanuta U UHbIM MaT-
pyvuam no CpaBHEHUIO C MPUBELEHHBIMU B MPUN0XeHUU D.
8.2 lNoBTOpPAEMOCTb
A6CO/MIOTHaA pasHOCTb MeXAy ABYMSA eAMHUYHbIMY pe3ynbTaTaMu UCnbiTa-
HWIA, NONYYeHHbIMU OAHWM MCMOSIHUTENIEM Ha WAEHTUYHOM WUCCeayeMoM Marte-
pvane Ha O4HOM U TOM >e 060pYAOBaHUN B TeYEHME BO3MOXXHO KOPOTKOro Mnpo-
MEXYTKa BPEMEHW, MOXeT MpeBblllaTh Npefen NMOBTOPAEMOCTU T He yalle, YeM B
5% cny4yaeB 3Ha4YeHUSA NPUBELEHbLI HUXE:
MaprapuH A= 12,3 mkr/100r, r=2,32 mkr/100r;
7= 14,3 mr/100r ,

A= 0,418 mkr/100r,

fo= 2,09 mMkr/100 r;
/o= 0,054 mkr/HOOr,

CyX0e MOJI0KO
MO/I0KO

x = 1,38 mkr/100r,
A= 4,61 mkr/100r,

fo= 0,23 MKr/100 r;
fo= 0,96 MKr/100 r.

XUAKOe AeTCKoe MnuTaHue
pacTuUTeIbHOe Mac/o AJ1s XKapeHus
fo= 1,52 Mkr/100 ,
fo= 0,7 MKI/HOOTr;

mMaprapviH 4 = 8,39 mkr/100r,

[leTCKOe nuTaHue x = 10,1 mkr/100r,

pbIGUIA XNp X = 11,6 mkr/100r, fo= 0,7 MKr/HOOT.
8.3 Bocrnpouns3sognumocTb
A6CO/MIOTHAA Pa3HOCTb MeXay [ABYMS eAVHWYHbIMW pesynbTaTamu, Mnony-
YEHHbIMW B ByX 1a60paToOpmMaX Ha UAEHTUYHOM MCClielyeMOM Martepuane, MOXeT
npesbIWaTL npesen BOCNPOU3BOAMMOCTM R He valwe 4em B 5 % cnydyaeB. 3Hade-

HUA NpUBEaEHbI HVXKE:

MaprapuH
CYX0€ MOJIOKO
MOJIOKO

Xnakoe geTcKoe nmtaHue

A= 12,3 mkr/HOOr,
x= 14,3 mr/KOOr ,
= 0,418 mkr/KOOT,
X = 1,38 mkr/KOOr,

R = 2,66 mkr/100r,
R = 2,21 mkr/kOOr,
R =0,106 mkr/KOOT,
R = 0,47 mkr/100 r;
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pacTuTeNlbHOe Macsno ANns xapeHus 1 =4,61 mkr/100r, R =3,11 wmkr/KOOr,
maprap vH X = 8,39 mkr/100r, R = 1,60 mkr/100r,
AEeTCKOoe nuTaHue x= 10,1 mkr/100r, R = 2,0 mkr/100r,
pbIOUIA Xnp x= 11,6 mkr/100, R = 5,8 mkr/100 T.

9 TpOoTOKOA UCMbITAHWUIA

MpOTOKON MCNbITAHUIA LOMKEH COAEPXKaTb, MO MeHbLUEl Mepe, CieaytoLme
CBefeHus:

a) BCHO MH(hopMaLMio, HeO6X0AMMYHO ANS AeHTUUKaLMM Npoobsl;

b) CCbI/IKY Ha HAaCTOAWMIA CTAHAAPT WM UCMNOMb3YEMbIA METOL,

C) pesynbTaTbl MCNbITAHWUMA C YKa3aHWeM efUHUL, M3MEPEeHWi, B KOTOPbIX
BbIpaXKeH pe3ynbTaT UCMbITaHWiA,

d) paty u cnocob oT6opa NpPob (ecnu OH N3BECTEH);

€) AaTty NocTynneHmsa npooebl,

f) paty npoBefeHMsa UCNbITaHUIA,

g) BCe 0COOEHHOCTU, HabMOAABLLINECS MPU NPOBEAEHUN UCTIbITAHNNA,

h) niobble NpUMeHsBLUMECA Onepauun, He OroOBOPEHHbIe B METOe WK pac-
cmaTprBaeMble Kak Heo6s3aTe/bHble, KOTOPble MO MOBMUATL Ha pe3ynbTaT uc-

NbITaHWIA.



Mpumepbl BOXKX-cuctem 1 ycnosuii xpomaTtorpagmuyeckoro aHaamsa

FOCT E N 12821-2014

MNMpunnoxeHne A
(cnpaBo4HOe)

Tabnwuuya A. 1- MMpumepsbl nonynpenapatMBHbiX BOXKX-cuctem, ncnonb3oBaH-
HbIX [4J19 OYMCTKM pacTBopa MpPo6bl yYacTHUKaMU CepTUpUKaLm-
OHHbIX nUccneaoBaHuin gns sutammHa D (EUMAT) [8]

KonoHka

Polygosil® 60, 5 MKm
LiChrospher® Si 60, 5
MKM

LiChrospher® Si 100,
5 MKM

p-Porasil® silica

Partisil® PAC, 5 MKM

LiChrosorb® Si 60

LiChros orb® Si 60

LiChros orb® Si 60

MpumeuaHMe - Bee TOproBble HasBaHVS MpUBEAEHbI A1S YAOGCTBA MO/b30BATENS

Pasmepbil,
MM

250x8
250x4
250x8

300 x 3,9

250 x 4,6

250x4

250x4

250x4

MoaBmxHasa thasza, 06beEM-
HOE COOTHOLLEHME

M300KTaH + n306yTaHon
(99+1)

H-["eKcaH+ nponaHon-2
(99+1)

H-I"ekcaH + nponaHon-2
(98 + 2)

H-IekcaH + TeTparngpody-
paH + nponaHon-2

(98+ 1+ 1)

H-IekcaH + 130aMu/1OBbIl
cnupt (99 + 1)

H-I"eKkcaH + nponaHon-2 +
TeTparugpogypaH

(98+1 + 1)

H-I"'eKcaH + nponaHon-2
(95+ 5)

H-lekcaH + nponaHon-2
(97+3)

HaCTOSILLIEro CTaHAAPTA M He 03HAYAOT MOAAEPKM 3TUX NMPOAYKTOB

[nvHa Bon-
Hbl JeTEKTHU-
pOBaHUA, HM

265

265

265

265

265

265

265

265
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Ta6nuya A2- MNpumepbl aHaNUTUYeCKUX BIXKX-cUCTeM, UCMONb30BAHHbIX
ANna onpegeneHua ButammHa D B pacTBopax WCMbITYeMbIX
npo6 y4yaCcTHUKaMMK CepTUPUKALMOHHBIX nccnegoBaHuii [S]

KonoHka Pasmepbl, TlMogsuxHas (asa, 06bem-  [nnHa BON-
MM HOe COOTHOLLEHME Hbl e TEKTH-
pOBaHMUA, HM
Hypersil® ODS, 5mkm 250 X 4,6 MeTtaHon 265
LiChrospher® 100 RP 250x4  MetaHon + Boga (95 + 5) 264
18, 5 MKM
Vydac® 201 TP 54 250 x 4,6 MetaHon + Boga (93 + 7) 265
Vydac® 201 TP 54 250 X 4,6  AUETOHUTPWUA - MeTaHon 265
(80 + 20)
Sphensorb® ODS 2,5 250 x 4,6 ALUETOHUTPUA + AUXI0pme- JduopHas
MKM TaH + metaHon (93 + 4 + 3) matpuua
Nucleosil® Cis, 5 mkm  250x4  AUETOHUTPUN - MeTaHOonN 265
(70 + 30)
Zorbax® ODS 250 X 4,6  ALETOHUTPUA - METaHON 265
(95 + 5)

MpumeyaHMWe - Bce TOProBble HasBaHMs MPYBEAEHbI AN1S YAOBCTB a MoMb30BaTeNs
HaCTOSILLIEro CTaHfapTa U He 03HaYakoT MOAAEPKKM STVX NPOLYKTOB
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MNMpunoxeHue B
(cnpaBo4HOe)

MpuMepbl YCNOBWUIA 3KCTP aKL MU U OMbINEHNS

B Tabnuue B.1 npuBeaeHbl NPUMepPbl YCMOBMIA 3KCTPaKLUN U OMbINEHUS,

MCMONb30BaHHbIE MpY OMnpefeneHny BuTaMmMHa D yyacTHUKaMK CepTU(MKALNOH-

HbIX nccnepoBaHuii EU MAT [8]. Macca npo6 ycnoBHO npefcTaB/ieHa Kak Macca

Xupa (cogepxaHume Xupa B MaprapuHe 82 %, B Cyxom mMosioke - 27 %).

Ta6nuuya B.1

OwmblneHune
16 1 »kmpa +150 cm3aTtaHona + 11 nupo-
rannona + (75 cm3Bogbl + 30 r KOHA)) +
npoayeska asoTtom, 70 °C, 30 MuH
8 xupa + 100 cm33TtaHona + 11 ackop-
6ata Hatpus + 0,041 cynbuaa HaTpus +
12 r KOH + 50 cm3 Bogbl + npofyska
asortom; 80 °C, 30 MuH
81 xwupa + 35 cm33taHona + 2 r ackop-
6ata HaTpus + 10r KOH + 50 cm3Boapl;
100 °C,45 mMuH

12 t xwnpa + 30 cm3 ataHona + 30 cm3
meTaHona + 0,1 r ackopbMHOBOW Kucno-
Tbl + 30 cm350 % KOH + npopgyBska aso-
TOoM, 100 °C, 30 MuH

6 r >xupa + 100 cm33taHona + 11 ackop-
6vHoBoOl Kucnotel + 50 cM350 % KOH +
npogyska asotom, 20 °C, 20 vy

8 r xupa + 1r nuporannona + 150 cm3
28 % KOH B cmecu aTtaHona v Boabl (9 :
1)+ npoayBKa a30TOM, KuUMNsiYeHMe C 06-
paTHbIM xonogunoHnkom 100 °C, 30 MuH
24 1 xunpa + 90 cm33taHona + 0,5 r ac-
Kopb6ata Hatpua + 30 cm3 60 % KOH +
npogyska asotom, 100 °C, 45 mwuH, 006-
PaTHbIA XONO4NNbHUK

AKOH - rugpokcng kanus

b PE - netponeliHblil ahmp

6 DEE - guaTtunosbiin aup

JKCcTpakumsa
PE b + DEE ¢ (9:1) 2 x 100 cm3
npombiBaHue Bogol 5x 100 cm3

H-rekcaH 3 X 100 cm3u 3 x 50 cm3,
npombIBaHWe Boaoi 4 x 100 cm3

H-rekcaH 1x 100 cm3, npombiBaHue
5% KOH 1x 100 cm3, npombiBa-
Hue 30 % ataHona B 9 %-HoMm pac-
TBOpe xnopuga Hatpma 1x 100 cm3,
npombiBaHne 0,9 %-HbIM pacTBO-
pom xnopuga Hatpua 1x 100 cm3
DEE 2 x 100 cm3, npomMbiBaHue BO-
noii 4x50 cm3

PE + DEE (1:1) 2 x 200 cm3, npo-
MblBaHMe Bofol 6 x 50 cm3
DEE + PE (1:1) 2 x 500 cm3 npo-

MblBaHMe BoAo 5 X 150 cm3

DEE 1x 150 cm3 3 x 75 cm3, npo-
MblBaHue Bogon 5 x 200 cm3
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MpunoxeHune C
(cnpaBo4HOe)

MprMep bl NONYNpPLUAP aTUBHbIX M aHAJIMTUYECKMX XP OMATOrp aMm

X - Bpems;
Y - curHan (ycrnoBHble efuHNLbI);
1 - BuTamuH D B CyXOom MOJIOKe,
2 - BuTamuH D B cTaHpapTe

PucyHok C. 1- Tunu4yHas xpomatorpamma Ans HopManbHO-(h rBOBOI Monynpena-
patnBHON BOXXX OMbINEHHOrO 1 06pab0TaHHOI0 METOAOM XXMAKOCTHO-
XXNAKOCTHOW 3KCTpaKumm cyxoro monoka (CRM421) v ctaHgapTa BuTamuHa D
(BuTamnH D: nDJ
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X - Bpems;
Y - curHan (yCnoBHble eAuHULbI);
1- BuUTaMuH D

2 - BuTamuH D3

PucyHok C.2- Tunu4yHas ob6palleHHO-(ha30Bas XpomaTorpaMmma pakumm sKe-
TpakTa cyxoro monoka (CRM421), BbigeneHHas Ha cTaaMm nonynpenapaTtuBHOA
xpomarorpapun mexay 11,5 n 12,5 MuH (cm. pucyHok C. 1)

21



FTOCT EN12821-2014
MpunoxeHwne D
(cnpaBo4HOe)

[aHHble N0 NPey3noHHOCTHU

3HauyeHus, npusefdeHHble B Tabnuue D.1 gna maprapuHa (CRM 122) u cy-
xoro mosnoka (CRM 421), 6blin nony4yeHbl NpyU MeXNabopaTOpHbIX WCMbITaHUAX
[8] B cooTtBetcTBMM C PykoBoacTBOM EU MAT no cepTU(MKALNOHHBIM WCMbITa-
HUAM McnbiTaHns 6bliM opraHu3osaHbl B CoegnHeHHoM KoponescTse Benuko-
6puTtaHum n CeepHoin Mipnangmn (Laboratory of Government Chemist).

3HayeHun, npusedeHHble B Tabnuue D 2 And MOMOKa, XXWAKOTO LETCKOro
NnUTaHWUA, PacTUTENbHOTO Macna A8 XapeHus, MaprapvHa, AeTCKOro nutaHus u
PbIObEro Xupa, 6bIM NONYYeHbl NMPU MeXnabopaTtopHbIX UCMbITAHUAX B COOTBET-
ctBum ¢ Pykosogcteom AOAC no npouesypam COBMECTHbIX MCCNefoBaHWiA, Mpo-
BEAEHHbIX C LeNblo Banuaaumm metoda aHanmsa [13] VcnbiTaHus 6bI1K OpraHu-
30BaHbl KOMUTETOM CeBepHbIX CTpaH Mo nuwesomy aHanusy [11] Wcnonb3osaH-
HbIl METOA BK/OYaN OMbl/IEHWE, 3KCTPaKLMIO, KOHLEHTPUMPOBaHMe, npenapaTus-

HYI0 1 aHaInTUyecKy BIXX.
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Tab6nuuyal.!- [aHHble N0 NPeLU3NOHHOCTU A4S MaprapuHa u cyxoro Mosoka
Mpo6a 1 2

"of NpoBeaeHNs UCMbITaHUI 1994 1994
Yucno nabopatopuii 1 u
Uwncno o6pasLos 5 5
Uucno nabopatopuii nocne UCKNHOYEHNS BbIGPOCOB 1 1u
Yuncno NCKNYEHHbIX nabopaTopuit 0 0
Uncno npuHATLIX pe3ynbTaToB 48 47
O6ulee cpegHee X , MKr/100r 12,30 14,30
CTaHJapTHOE OTK/IOHEeHWe MOBTOPAEeMOCTH Sf, 0,82 0,74

MKr/100 r
OTHOCUTeNIbHOE CTaHAAPTHOE OTK/IOHEHWE MOBTO-

psemoctn RSDr, % 6,7 5,2
Mpegen nostopsemoctn r (r= 2,8 sr), mkr/100 r 2 32 2,09
CTaHAapTHOe OTK/IOHEHWE BOCMPOU3BOAUMOCTU s,

MKr/100 r 0,94 0,78
OTHOCUTENIbHOE CTaHAAPTHOe OTK/IOHEHME BOCMpPO-

n3sognumocTtn RSD*, % 7,6 55
Mpegen socnpounzsogumMoctTm R(R = 2,8 sr), 2,66 ool

MKr/100 r
MHpaekc Bocnpounssogumoctu Mopenua R (Horrat R 0,3 0,3

index)

1 MaprapuH, BUTaMWHW3NPOBaHHbI BUTaMmHom D3 (CRM 122).

2 Cyxoe MO0/JI0KO, Cy6ﬂ|/IMVIpOBaHHO€‘ M3 LesibHOro Monoka, BUTaMUHU3NPO-

BaHHOro sutamnHom D3 (CRM 421).
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Ta6nuua D.2- [daHHble N0 NPELMU3NOHHOCTU MOMIOKA, XUAKOIO AeTCKOro nu-
TaHWsA, PacTUTE/IbHOTO Mac/ia AN >KapeHus, maprapuHa, geT-
CKOro MUTaHus v pbibbero xwpa

O6pasey, 1 Y 3 4 5 6
"oa npoBeAeHWs UCMbITaHNIA 1997 1997 1997 1997 1997 1997
Uucno nabopatopuii 8 8 8 8 8 8
Uucno o6pasLios 2 2 2 2 ' 2 2
Uucno nabopartopuii nocne uc- 7 8 8 7 * 7 8
KNH0YeHNs BbIGPOCOB
Uncno nckoYveHHbIX nabopa- 1 0 0 1 1 0

Topwuii
Yucno npuHATLIX pesynbTaTos 14 16 16 14 14 16
OG6uee cpegHee x , Mkr/100r 0,418 138 461 839 101 116
CraHgapTHOe OTK/IOHEHWe no-

BTOPSieMOCTM st, MKr/100 r 0,019 008 0,34 0,54 0,2 0,3
OTHOCKTEeNIbHOE CTaHArPTHOE

OTK/IOHEHWE NMOBTOPAEMOCTU

RSDr, % 4,6 59 7,4 6,5 2,4 2,2
Mpegen NoBTOPAEMOCTM T
(r=28srn, mkr/100r 0,064 023 096 152 # 0,7 0,7

CTaHfapTHOe OTK/IOHEHWe BOC-

npon3BoANMOCTH Sr, mxr/100 - 0038 017 111 057 07 21
OTHOCKTENIbHOE CTaHAapPTHOe

OTK/IOHEHME BOCNPOM3BOANUMOCTH

RSD*, % 91 121 241 B8 17,7
Mpepgen socnponssogmmoctT R

(R = 2,8sjd, mkr/100 r 0,106 047 311 160 20 58
MonHoTa o6HapyxxeHus, % - - 102 939 929
NHpeKe BoCnpon3BoAYMOCTH

Mopsuua R  (Horrat R index) 0,4 0,6 11 oS o5 08
1 HuskonakTo3Hoe ynbTpanactepusosaHHoe (111T) monoko, HeBUTaMUHW3N-

POBaHHOE.

2 [oTOBOE K YNOTPEOMeHNI0 XNAKOE AeTCKOe NuTaHue (Kallka), 3asB/ieHHOe
cogep>xaHve ButammnHa D3 (aTukeTka) 1,3 MKr/100 r.

3 PactuTenbHOe Macno ans >kapeHua ¢ go6aBkov BuTamuHa D3 ana canym-
TebHbIX UCMbITAHWUIA

4 MaprrpuH c gobaBkoii BuTammHa D3ans cAmy]aTenbHbIX UCAbITaHWUIA

5 Cyxoe feTcKoe nuTaHMe ¢ A06aBKOi BuTaMLu™a D3 4na cAMunTenbHbIX UC-
MbITaHWU

6 PbI6unii »xup ¢ go6aBkoii BuTaMmHa D340 ennirutenbHbIX UCMbITaHWA,

AN 3HaYeHMs OTANYAKOTCA OT 3HAYeHWA, npuBedeHHbIX B [10], NOCKONbKY

3HayeHne uHAekca fopBuLa yCTaHOB/IEHO paBHbIM 22 % [ons cpefHUX 3Hade-
HWiA, MeHblIMX 120 mapa'lcornacHo [12].
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MNMpunoxeHuve E
(cnpaBo4HOe)

CTagunsa JONOMHUTENbHON OUMCTKN 3KCTPaKTa Npu onpefesieHnn BUTaMUHa
D cncnonb3oBaHuem npenapaTUBHON TOHKOC/IOMHON XpomaTorpagun, Ko-
NOHOYHOM XpomaTorpadum n TBepAohasHON aKCTpaKLUnm

E.1 CTtagus AONOMHUTENbHOMW OUYMUCTKM 3KCTPaKTa MNpu OnpeaeneHnmn
BUTaMnHa D c mcnonb3oBaHMEM MNpenapaTUBHOM TOHKOC/OMHOW XpomaTo-
rpacgumn

E.1.1 O6wume cBegeHUA

CxemaTnyeckn npefcraBfieHHas npoueaypa A5 TOHKOC/IOMHON Xpomato-
rpajun (ganee - TCX) WKMPOKO MCNOJb30BaNach A1 OYUCTKM 3KCTPAKTOB BUTa-
mvHa D go BBegeHus npenapatvBHoil BOXKX. OHa 6bina BanngnpoBaHa Ana Kop-
MOB, TakKMX Kak KOPM A5t NopocsT ¢ codep>kaHnem 50 MKr/kr ButamumHa D.

Ee npenmyulecTsa:

-30Ha, cofepxalliasa BUTaMuH D, MOXeT ObITb MOXET ObITb /IErKO BU3yasnu-
3MpoBaHa y/bTpauoseToBbiM U3NyYeHUEM B 3aBMCMMOCTM OT MaTpuubl NPoobI
LUMPMHA 30HbI, coaepXalle BuTammHbl DVD3, cHMMaemMol ¢ NNacTUHbl MOXET
ObITb Pa3NIMYHON MO BbIGOPY aHaNUTMKa TeM caMbIM BAUSAHWE MaTPULbl MOXET
ObITb MMHVMMW3MPOBAHO;

- MNPV UCMONb30BaHWN MHOTOKPATHOrO MPOosAB/eHUA nnactuH gna TCX ort-
feneHune 30Hbl D2ZD3 0T 30HbI MATPUYHBLIX KOMMNOHEHTOB MOXET ObIThb YNYYLLEHO.

HegocTtaTkom 3T0ro cnocoba SBNSETCA TO, YTO OH He MOXeT OblTb aBTOMa-
TU3nMpoBaH [ONONHUTENbHAA MHopMauma gaHa B [11].

E.1.2 CyuwHocTb npoueaypsl

ANNKBOTY 3KCTpakKTa, MOJIYYEHHOrO MOC/Ae OMbUIEHUS OYMLLalOT C MOMO-
Wbt npenapatnBHoi TCX. 30HY, cogepxallyto Butamuubl D2D3 cockpebaloT ¢
NAacTUHbI, NMePeHOCAT B HEGO/MbLUYIO KOMOHKY W SKCTparnpyoT BuTammHbl DVD3.
O6beM 3TOro 3KCTpaKTa YMEHbLUAKT ynapvBaHUeM nepes NpUMeHeHWeM aHanu-
Tuyeckon BOXXX.

E.1.3 PeakTuBbl
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E. 1.3.1 MnactuHel gna TCX, Hanpumep Silica gel 60 F 254, Merck 57151,
0,25 mm, 20 x 20 cm

E. 1.3.2 bBytunrugpokcutonyon (BHT).

E 1.3.3 H-['ekcaH

E 1.3.4 MeTaHon

E. 1.3.5 AueToH.

E 1.3.6 AnaTnnossblin 3¢ up.

E 1.3.7 PactBoputens anga npossneHua TCX-nnactuH: cmecb 88 cM3 H-
rekcaHa, 2 cm3 metaHosna, 10 cm3 auetoHa u 10 mr BHT.

E. 1.3.8 PacTBoputens AN 371OUPOBaHWUSA BblAeNEHHON 30Hbl BUTAMWUHOB
D2D3: cmecbk 60 cm3anaTrunoBoro atupa n 40 cM3 H-rekcaHa

E 1.3.9 CtaHgapTHbIn pacTBOp BUTaMuHa D3 250 MKr/cm3B MeTaHore.

E.1.4 Annapatypa

E. 1.4.1 Kamepa gnsa TCX anga nnactuH pasmepom 20 x 20 cm

E 1.42 LWnpuy BmMecTUMOCTbIO 1 CM3 CTEKNAHHbIA MAM  nogxogsiiee
YCTPOWCTBO ANS HaHeceHUs nateH ans TCX.

E 1.4.3 YnbTpauonertosas namna, 254 Hv

E 1.4.4 OTKpbITas UWAMHAPUYECKAS CTEKNAHHAA KONOHKA, AuameTpoM 1 cwm,
AJIVMHOM Npu6amn3nTenbHO 15 M ¢ KpaHOM 13 nonuTeTpagTopaTuieHa

E 1.4.5 He60nbLLIO WNaTeNb C OCTPbIMU Kpasimm

E.1.5 NMopagok paboThbl

MposiBuTenbHYO Kamepy ans TCX 3anonHsawT pacteoputenem (E. 1.3.7) u
OCTaB/IAOT Ha 24 AN HACbILEHNS

YnapuBalT gocyxa Mpu MOHWKEHHOM [aBneHWV MNOAXOASALLYH0 afMKBOTY
9KCTPaKTa, NoSIy4YeHHOro Moc/ie OMbIIEHWS, U HEMEA/IEHHO PacTBOPAOT OCTaTOK B
2 CM3 H-rekcaHa. 1 cm33TOro pacteopa HaHOCAT Ha nnactuHy gna TCX (E 1.3.1) B
BMAe 6ONLLIONO YMcna Nopumin Takum 06pa3om, 4To6bl 06pasoBanach 30Ha ANUHON

10 cm 1 WwnpuHoi He 6onee 1 cm [Ans nokanm3aunn n NAeHTUPUKaLUKU 30HbI, CO-

B Silica gel 60 F 254, Merck 5715 aBnseTcsa NpYMEPOM KOMMEPYECKU AOCTYMHbIX MPOo-
JYKTOB. 3Ta UHGoOpMaLus npmBedeHa 415 YA06CTBa Nob30BaTeNs HACTOALLEr0 cTaHAapTa U He
ABNAETCA NOAJEPXKKOW yKa3aHHbIX NPOLYKTOB co cTopoHbl CEN.

26



FOCT E N 12821-2014
AepxKallein aHanuT, HaHoCAT oT 5 40 10 MKN cTaHZapTHOro pacTeopa BuTaMuHa b3

(E. 1.3.9) no o6enm CTOpOHaM 30Hbl.

MnacTuHy NposBNAKT [Ba pasa NoYTW 4O Camoro Bepxa [na ynyuylleHus
pasfeneHns MOXeT OblTb MOMIE3HO MHOTOKPAaTHOE MPOosB/IeHWEe MnacTuHbl [Mepes
HayasioM HOBOrO pasfeNneHus NaacTUHY BbiCyLUMBAKOT B TOKe asoTa Bwusyanunsu-
pytoT 30HY BUTaMnHoB D2D3B ynbTpadnonetosom ceete (E. 14.3) 1 oTMevaloT ee
KapaHgawom (ot 0,5 go 1,5 cm). CockabnmBaroT 3Ty 30HY MPW MOMOLM LINaTens
(E. 1.4.5) Ha nuct Gymarv n nepeHocAT B OTKPbITYHO UWIMHAPUYECKYIO KOJIOHKY
(E. 1.4.4), npenBapuTenbHO 3anonHeHHyt 10 cm3pacTtBoputensa (E. 1.3.8). dnwoun-
pytoT ButamuH D:/D3 nateio nopumsmu no 10 cm3pacteoputens (E. 1.3.8). ¥Yna-
puBalT 00beAMHEHHbIE 3M10aThl AOCYXa NPU MOHWXXEHHOM [AaB/IeHUM U HeMe[-
NeHHOo pacTBopAlT B 1 cm3pacTBopuTens and BOXXX (pactsop npobsl).

E.2 Ctagns [ONONHUTENBbHON OYUCTKM CUCNONb30BAHNEM KOIOHOYHOM
Xpomartorpadunm

E.2.1 CyuwHocTb npoueaypsl

OumncTKa NPOBOANTCH Ha KOMIOHKE, 3aN0/IHEHHON LieIMTOM C HaHEeCEHHbIM Ha
HEro NoJIN3TUNEHTINKONIEM B Ka4YecTBe CTalMOHapHON (hasbl HepgoctaTkoM 3Toro
cnocoba ABNSAETCA TO, YUTO OH He MOXKET ObITb aBTOMAaTW3NPOBAH

E.2.2 PeakTuBbl

E.2.2.1 MNeTponeiiHblii 3 up, KMnawmii B ananasoHe ot 40 °C go 60 °C, ne-
perHaHHbIN

E 2.2.2 MeTponeiiHblii athup, Kunawmii B guanasoHe ot 60 °C go 70 °C, ne-
perHaHHbIN

E 2.2.3 AnatomunTOBasa 3emMnd, Weno4YHasa KanbunHmposaHHasa (CAS 68855-
54-9).

E 2.2.4 Cynbat HaTpus

E.2.2 5 MonnatuneHrankons 600.

E.2.3 Annapatypa

E.2.3.1 PoTaumMoHHbIA nUcnaputens, CBOAAHON 6aHei npun 40 °C.

E 2.3.2 B3pblBO6€30MaCHbI BbICOKOCKOPOCTHOW GneHAep.
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E 2.3.3 Xpomatorpaduueckme KONOHKW, AIMHOW 30 CM, BHYTPEHHEro aua-
meTpa 2,5 CM, CHabXeHHble BHW3Y KpPaHOM C BCTaBKOW M3 MONUMTOP3ITUNEHA W
ANUHOM 10 cMm, BHYTPeHHero auameTtpa 1,4 cM, Cy)aroLlasacs KHU3Y 1 MMeroLas
HaBepXxy pe3epByap BMecTMmMocTbio 100 cm3,

E.2.3.4 ¥YnbTpagmoneTtoBas namna, 254 Hm

E.2.4 MopAapok paboTbl

E.2.4.1 NogrotoBKa KO/IOHKMK

B 6neHgepe co3gatoT cycrneHsuio 25 r anatomMuToBoin 3emnm (E.2.2.3) u
200 cm3 netponeitHoro agupa (E.2.2.2). Bo BpemMs nepemelunBaHus 6bICTPO [0-
6asnatoT 15 cM3 nonuatuneHrnmkonsa (E.2.2.5) n npogomkatoT nepemelLvBaHe B
TeuveHue 20 c.

CycneH3ns MoXeT ObITb €03faHa anbTepHaTUBHbLIM CNOco6oM, obecreyu-
BalOLWMM pacnpegefieHne MonuaTIeHI/IMKONA Ha NMOBEPXHOCTM HocuTens B xpo-
maTorpagmyeckyto KonoHky (E.2.3.3) BHOCAT HeOOMbLUIY NOPLMIO NETPONERHOrO
aupa (E.2.2.2), nomewarT Ha JHO NPObGKY M3 CTEKNoBaTbl, U3 KOTOPOW yAaneH
BO34YX, W MOKPbLIBAKOT €ro Cnoem TONWMHON 1 cm cynbthata HaTpusa [lepeHocaTt
CYCMEH3MI0 B KOJIOHKY M YNNOTHAKOT COAEPXMMOE KOMIOHKM NPW NOMOLLM MOPLUHA
[0 MOoNyvyeHUs cnos BbicOTOM 15 cm [pu 3TOM M3 KONOHKM BbITEKaeT M36bITOK
neTponeHoro agupa. Ceepxy MOMeLW AT €O 6e3B0AHOr0 cynbaTa HaTpus
TONWMHOM 1cm

E.2.4.2 BBoj pacTBopa npobbl, 3/1l0MpoBaHne 1 cbop antarta

JKCTpakT]) mepeHoCAT M3 KPYr104OMHOW KOJIGbl U OMONAackMBatoT Kooy
Tpems nopumsamMu npubamsnTensHo no 3 cm3neTposneiHoro agupa (E.2.2.2), KOTo-
pble TaKXe MepeHOCAT Ha KOMOHKY. OMMpYOT netponelinbiM ahupom (E.2.2.2).
OT6packiBatoT nepeble 30 cm3antoata CobupatoT nocnegytolmne 50 cm3 antoarta
WK Xe A0 TOro MOMEHTa, MoKa 30Ha PeTUHOMA He JOCTUTHET HVDKHeR rpaHuubl
cnost copbeHTa. ATO MOXHO yBMAETb NPU NOMOLLM A/IMHHOBOIHOBOW yNbTpaguo-

netosoi namnbl (E.2.3.4). 3ntoaT ynapuearoT 40oCyXa B POTALLMOHHOM mMcnaputene

b flaHHas dopmynmpoBKa Mcronb3oBaHa Ans 06ecrieyeHns ayTeHTUUYHOCTM Mepesoja
TekcTa cTaHfapta EN 12821 2009 Ha pycckuii a3bik Mpu NpUMeHEHUN MeXTocyAapCTBeHHOro
CTaHAapTa MCMNOMb3YHT 3KCTPaKT, NOMyYeHHbI no 6.3.3.
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(E.2.3.1) n pobasnstoT ot 2 go 3 cm3 neTponeiHoro atupa (E 2.2.1 nm E 2.2.2).

3ateM npoao/HKaT OYNCTKY METOA0M TBepAO(asHOW aKcTpakumum (cm E.3).

E.3 Ctagmsa gononHNTENbHOM 0UMCTKKU C UCNOMb30BaHWeM TBepaodas-

HOW aKCTpakumm

E.3.1 CywHoCTb Npoueaypsbl

ATOT pasgen onucbiBaeT CNocod OYUCTKM C MCNOJb30BaHWEM TBEPAO(A3HOM
3KCTpaKkuum Ha cunukarene HefoctaTkom 3T0ro cnocoba sBAAETCS TO, YTO OH He
MOXET ObITb aBTOMaTMU3NPOBaH

E.3.2 PeakTuBbI

E.3.2.1 H-[enTaH, X.u.

E.3.2.2 OnatnnoBblin athmup. Tepekncn yaansioT KaxAabld AeHb nepen wuc-
Nosb30BaHMEM MyTEM NEepPeroHKy Hag TBEPAbIM FMAPOKCUMAOM Kanns

E.3.2.3 MeTponeiiHblit achmp, Kunawmin B ananasoHe o140 °C go 60 °C, ne-
PerHaHHbIN

E.3.3 Annapatypa

E.3.3.1 KapTpuaxu ana TBepaotasHoin aKcTpakumm, cogepxaline npuénu-
3ntensHo 700 Mr cuimkarens

E.3.3.2 KoHnyeckme Konbbl BMECTUMOCTbIO 50 cM3 C HOpMasibHbIM LWU(OM
29.

E.3.4 MopAapok paboTbl

YnapusatoT antoat (cMm. E.2.4.2) n pacTBopatoT ocTtatok B 10 cM3 H-rentaHa
(E.3.2.1). AKTUBMPYIOT KapTpuaK, nponyckasa yepes Hero 10 cM3H-rentaHa BBo-
AAT MONYYEHHbIV pacTBOP B KapTpPUAXK M AaloT emMy MporTu vepe3 Hero. Mpombi-
BalOT KapTpumk 10 cm3 6 %-Horo pactBopa auatunosoro agupa (E.3.2.2) B H-
rentaHe n anounpytoT 20 cm3 20 %-Horo pacTeopa aguatunosoro agupa (E.3.2.2) B
H-rentaHe. CobupatoT 3nt0at B KOHUYeCKyto konby (E.3.3.2), ynapmsaloT u pac-
TBOPAKT B 1 - 2 cM3 neTponeliHoro agupa (E.3.2.3) MNMpoaomKatoT 04YNCTKY MeTO-

aom TCX mau nony npenapatneBHo BOXKX.
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MpunoxeHune A
(cnpaBo4HOe)
CBefleHVA 0 COOTBETCTBUM MEXTOCYAAaPCTBEHHbIX

CTaHAapTOB CCbI/IOYHbIM EBPONENCKMM PErMoHaNbHbIM CTaHAapTam
Tabnnua OA 1

O603HaueHne 1 HanMeHoBaHue O603HayeHne N HamMeHoBa-

. CreneHb
CCbI/IOYHOr0 €BPONENCKOro perun- HME MeXrocyapCTBEHHOIO
COOTBETCTBMSA
OHa/IbHOro CcTaHgapTa cTaHAapTa

EN ISO 3696 Bopa ans na6o-

PaToOpHOro aHanmMsa TexHUYecKue
~ *

TpeboBaHUA U METO/bl UCMbITAHWUIA -

COOTBETCTBYIOLMI MEXrocyapCTBEHHbIA CTaHAapT oTcyTcTByeT. [0 ero
YTBEPXAEHWS PEKOMEHYETCA MCMO/Mb30BaTh MEPEBOf Ha PYCCKMIA A3blK JaHHOTO €B-
POMECKOro permoHanbHOro craHgapTa [lepeBoj AaHHOrO €BPOMEicKoro peruo-

Ha/lbHOTrO CTaHAapTa HaxoauTcs B deaepasibHOM MH(OPMaLMOHHOM (POHAE TEXHM-
YECKMX PernaMeHToB M CTaHAapToB.
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YK 664:543 544 5 068 7:006 354 KrcC 67.050 wT

KntoueBble CoBa: MPOAYKTbl MULLEBbIE, ONPeAeseHNe BUTaMUHa D, Xonukanbuu-
(hepon, aprokanbUUdepon, MeTod BbICOKOIP(PEKTUBHOW >KUAKOCTHOW XpoMaTo-
rpadum, CNekTpoOTOMETPUUECKOE [ETEKTUPOBAHNE, OMbINIEHNE BUTAMUHOB, 3KC-

TpakKuna BUTaMWUHOB, OYNCTKa 3KCTPaKTa
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