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TOCYIAPCTBEHHDBIN CTAHJIAPT POCCUMNCKOMN ®PEAEPAILIUMN

COK SIBJTOYHBIN, COK SIBJIOYHbIA KOHIIEHTPUPOBAHHBIM U HAIIMTKH,
COJIEPXAIIIME SIBJIOYHBIN COK

Metoz onpenejieHus CONEPKAHUSA NATYJIUHA C OMOIUBI0 TOHKOC/OITHO# Xpomarorpadumn

Apple juice, apple juice concentrates and drinks containing apple juice.
Method for determination of patulin content using thin-layer chromatography

JlaTta BBenenus 2001—01—01

1 O0xacTh mpuMeHeHNs!

HacTosmmmii cTaggapT ycTaHABTIHABACT METOI OIIPEACIICHHA coMePXKaHU NMATyJIMHA B 10JI0YHBIX COKAX,
KOHIIEHTPHPOBAHHBIX S0JJOYHBIX COKaX M HAITUTKaX, CONSPKAINX SIOJIOYHBIH COK, ¢ TTIOMOIIBIO TOHKOCIOT-
HOI XxpoMaTorpaduu.

Ipenen obHapyXeHUs MATYJIMHA HACTOALIMM METOIOM COCTaBISAeT 25 MKT/OIM3 NpH YCIOBUH, 4TO
B3STBIN OIS aHAIN3a 00beM IIPOOBI TOTOBOTO K YIIOTPEOICHHIIO coKa cocTasiseT 50 cM?,

2 CymHocTh MeToa

IMatynuH sKcTparvpyloT W3 HccienyeMoil mpoObl cMmechio sTwiaallerata ¢ xmopodopmom (3:2 mo
00BeMy). DKCTPaKT OUMINAIOT Ha KOJIOHKE ¢ cWiHMKareieM. KoimmyecTBEHHBI W Ka9eCTBCHHEIN aHANIA3
SKCTpaKTa MPOBOAST C TIOMOIUIBIO ABYMEPHOW TOHKOCHOWHOMN xpoMartorpaduu (TCX) mpu nposBieHUU
MSITEH PACTBOPOM THAPOXJIOPUIA THApPa3oHa 3-MeTWi-2-6eH3otnazonuna (MBTT).

3 PeakTuBbl

Hcnonb3yfoT peakKTBBI aHAIATHICCKOW YHCTOTHl M BOAY KBTMMUKALIMH «4JIs1 XpoMaTorpaduuy.

IPEAYIIPEXJIEHUWE — IIpu pabote ¢ OcH30/I0M B XIOpochOpMOM CJIeayeT coOIomaTh ocobyio
OCTOPOKHOCTH, TIOCKOJIBKY 3TH PaCTBOPUTENTM TOKCUYHBI Y B3PHIBOOTIACHBI.

3.1 PacTtBOpHTEIN: 3TUJIALIETAT, XJIOPOGOPM M TOJYOIL.

3.2 Ilonsuxwubie daswl mist gpymepHoit TCX:

GcH30I1/MeTaHOI/yKCycHast KuciaoTa (MaccoBoit moneit 80 %) (19:2:1 mo o6bemy);

TOJIYOJI/3THIIAlleTaT/MypaBbiHas Kuciota (MaccoBoit noseit 90 %) (5:4:1 mo obbemy).

3.3 Cwmkarens 119 KOJIOHOYHOM xpoMartorpaduu ¢ pasmepoM dactuil oT 0,063 mo 0,2 Mm.

3.4 Dmoupylommii pacTBOp: CMeCh TONyoJa ¢ THmaneTaToM (75:25 no o6beMy).

3.5 Cranpaprabiit pacrsop marymna (C;HO,)

3.5.1 IIpuroTorneHre CTAaHAAPTHOTO pacTBOpa MaTyJIMHA

Hagecky narynuaa maccoii 10,0 Mr, B3STYIO ¢ TOYHOCTHIO 110 0,1 MT, pacTBOPSIOT B MEPHOM KOJIOE ¢
omHOM oTMeTKOl BMecTrMOCTEIO 100 cM? B stmmanerarte (3.1). O6beM colepKUMOTo B KOJbe JOBOAST IO
OTMETKU 3TUJIALIETATOM.

IMunetkoii nepenocsar 10,0 cM? IPUTOTOBNIEHHOTO pacTBOpa B APYTYI0 MEPHYIO KOJOy ¢ OIHOI
OTMETKOM BMeCTHUMOCTBIO 100 cM3, 00beM coepXMMOro B KOJiOe JOBOIAT A0 OTMETKU STUIAIETATOM.
Macc0Ba}13 KOHLIEHTpaIMsl TaTyJIiHa B TIPUTOTOBJICHHOM CTAaHAAPTHOM pPACTBOpPE COCTABISIET OKOJIO
10 MxT/cMm°.

N3nanue opunuanbHoe
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N 3MepsioT ONTHYECKYIO TUIOTHOCTh CTAHAAPTHOTO PACTBOPA TIPH JJTMHE BOJHBI 276 HM Ha TOIXOMAS-
eM cekTpoOTOMETPE C MCTIONB30BAHMEM KBAPIIEBBIX KIOBET pabodcii mmmHoM 10 MM.

3.5.2 Pacyer KOHIIEHTpallMM CTAHAAPTHOIO pPAacTBOpa MaTyJIMHA

KoHueHTpanmio cTanzapTHOro pactBopa natymuHa (3.5.1) p ., MIk/cM3, paccumThIBAIOT 1o hopMyIie

o = AM1000 C §))
- B
b8 Ay
rme A — omnruyecKkas IJIOTHOCTh CTAHAAPTHOTO PacTBOpa IATyJIMHA;
A — MOJIApPHBIII TOKasaTelh MOIMOLIEHWS pacTBopa MNaryMHAa IIpA UIMHE BOJHELI 276 HM
276 p p D Ty. p )

oM - Monb—! - M1 (4yr = 14600);
M — monapHas Macca TIaTy/IMHa, T/MOJIb;
C — mocrosiHHaA nipubopa (o6eraHo C = 1).
3.6 IIpuroToBnenue pacreopa ruapoxiopura MBTT
Hagseckxy MoHOTHIpaTa THAPOXJIOPUAA THApPa3oHa 3-MeTwi-2-6en3oruasonuna (MBTT) maccoii 0,5 T
pacTBopgioT B 100 cM3 BoabL.
IIpuroToBNEHHBIN PACTBOP XPAHSIT B XOJOMWIbLHUKE. CpoK TOMHOCTH pacTBOpa — 3 CYT.

4 TIpubopbl u JabopaTopHoe 000pyIOBAHME

Ilepen ncnionbp3oBaHMEM 1abopaTOpHOE OOOPYIOBAHHE MPOMBIBAIOT PACTBOPOM THUIIOXJIOPUTA HATPUS
KoHneHTpauuu 10 1/cm3.

OO6LI4HOe J1TabopaTopHOS OOOPYNOBAHNE, B YACTHOCTH, CJIeAyIOlIee:

4.1 Xpomarorpadudeckas KojaoHKa miuHoi 300 MM, BHYTPEHHUM THAMETPOM 22 MM, C pe3epByapoM
BMECTUMOCTEIO 250 ¢M3 M 3alOpHBIM KpaHOM, CHaGXeHHAas ¢ BBIXOAHOTO KOHIIA TIOPHMCTHIM CTEKIISTHHBIM
TIVICKOM.

4.2 O6opynoBanue mist TCX: cTeKIssHHBIC XpoMaTorpaduyecKiie KaMephl, [NTMHHOBOJIHOBa YIIbTpa-
duroneroBas jamma (360 HM) M YCTPOICTBO ISl ONIPBICKUBAHUS.

4.3 OI100pOACHCUTOMETP.

4.4 Inactuaku g1 TCX pasmepom 20x20 cM, ToKpbIThie cuimkareneM (3.3) TONMIMHON clos
0,25 MM, 6e3 hIIroOpecIieHTHOIO MHAMKATOPA.

4.5 CymipHBIN 1Kad ¢ TPUHYANTETbHON BEHTWIISIIIMCH, IPUTOMHBIN 1t pabotsl npu (130+1) °C.

5 OT60p mpod

[Ipoba, moctymaroiiasi B Jab60paTopHio, HOJKHA OBITh MIPEACTABUTEIFHOW M Ge3 ClIeOB MOPYH WU
W3MEHEHHS CBOMCTB IPOAYKTA TIPH TPAHCTIOPTUPOBAHWY Y XPAHCHWH.

6 IlpoBeneHne HCHBITAHMI

6.1 TIpuroToBjeHHe HCMbITYEMOTO PACTBOPA

ITpu mcmbITAaHUMH KOHUEHTPHPOBAHHBIX SIOIOYHEIX COKOB MIX pa3BOmIT Bomoi 1:5 mo oObemy. Jlanb-
HeHILyIO TIpolienypy MPOBOAAT IJISI BCEX MPONYKTOB ONMHAKOBO, KaK OMHCAHO HITKE.

T1po6y 06beMoM 50 ¢cM3 SKCTparupyIoT oplei cMeCH STHIALIETATA ¢ XopodopMoM (3:2 1o obbeMy)
o6peMoM 50 cM? B TedeHHe He MeHee 1 MMH. DKCTPaKLMIO IOBTOPSIOT ellie JBa pa3a TOH Xe¢ cMechbio
HOBBIMHM TIOPLHUSIMH 06beMOM TI0 50 ¢M3. DKCTpaKTh 0OLEAMHAIOT U (GUIBTPYIOT Ha BOPOHKE C TIOPHCTBIM
CTEKISTHHBIM (DUIBTPOM UYepes3 Cioii 0e3BOMHOTO Cyiibdara HaTpHs TOMLIMHON 1 ¢cM, ¢unsTpaT coOMpaioT
B OTTOHHYIO KOJIOY BMECTHMOCTBIO 250 cM3.

OKCTPaKT yNapuBaloT HA POTAIIMOHHOM WCTIAPHTEIIC TIOJT BAKYYMOM JIOCYXa, OCTATOK KOJUYECTBEHHO
MEPEHOCAT B MEPHBIH LIWIHHIAP BMecTUMOocThIo 100 cM3, ononackupas Konby 4eThIpbMs MOPIUSIMU 3TH-
naneTaTa o6beMoM o 5 cM3, O6beM coaepXKUMOTo B LIWIMHApPE JOBOIAT CHAayasa 10 25 cM® STHIIALICTATOM,
sateM g0 100 cM? ToyosoMm.

6.2 Kosionounas xpomMarorpagpus

B ocHoBaHue KonoHKU (4.1) moMemmaior BaTHBIM TaMIIOH. B KOMOHKY BHocaT 25 cM? Tonyona m
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cycniensuio 15 r cunmkarens (3.3) B 40 cm® Tonyona. Ilocne ocenanus cummkarens B KOJIOHKY BHOCAT 15 T
6e3BoHOTO cynbdaTa HATPHS U JAIOT PACTBOPUTEINIO CTEYh O BEPXHEW KPOMKM HACBIMHOTO ¢od. B Ko-
JIOHKY BHOCHT 3KCTPAKT U3 UCCICAYEMOM MPOOHI, MOCIIE YeTO PACTBOPHUTEINIO IAIOT CTEYh 10 BePXHEl KPOMKHU
HACKHIITHOTO CIIOfA, 3MI0aT oTOpackiBaior. B kojonky sBHocar 200 cMm® smomupylomero pactsopa (3.4) u
TIPOBOST SIIOMPOBAHUE TIPH CKOPOCTH MOTOKA OKOJIO 5 CM?/MMH, 2110aT COOMpAIOT B TpaayHpOBaHHLIN
mwirHAp. CoGpaHHBIHA 3/I0aT YIAPUBAIOT MPUOGIH3UTENEHO JI0 00beMa 2 cM>.

CKOHIIEHTPMPOBAHHEBIA 3III0AT KOJHYECTBEHHO IIEPEHOCAT B NPOOHMPKY BMecTUMOCTBIO 20 cM® ¢
TOMOIIBIO YETHIPEX MOPLIHIi STUIALIETATA OGBEMOM OKOJIO 4 CM>? Kaxias M yIIApuBaIoT JOCYXa B TOKE a30Ta.
OCTaTOK HEeMEUIEHHO pacTBOPsIoT B 0,5 ¢M> 3TWIALIETATa, TAK KAaK IaTyJIMH He CTaOmiIeH.

6.3 Tonkocaoiinaa xpomarorpadus

IImactiaku ana TCX, npenBaprTENbHO IOKPHITHIE cUTMKaresieM (4.4), akTHBUPYIOT TIPH TeMIIepaType
110 °C B TedyeHue 2 4. C NMOMOINBIO KATWUISIPHON NMUIETKH WIM MHUKPOIIIIPHIA HAa IUIACTUHKY B TOYKY,
HaXOMSIIYIOCSI Ha PACCTOSTHUM 2 CM OT JIEBOTO Kpasi U 2 CM OT HMKHETO Kpasi, HAHOCSIT AJTMKBOTHYIO YacTh
OYMINEHHOTO 3KCTpaKTa U3 IpobkI (6.2) o6beMoM 0,020 cM?. B Touxy, Haxomgmylocs Ha pacCTOSTHUH 2 CM
OT IIPABOTO Kpas 1 2 ¢M OT HIKHETO Kpad IVIACTUHKH, HaHocat 0,005 cM3 cTaHIapTHOTO pacTBOpa IaTy/InHa
(3.5). B Touky, Haxomg1ylocd Ha pacCTOSIHHU 2 CM OT JIEBOTO Kpasi M 2 CM OT BEPXHETO Kpasl IUTACTHHKH,
HaHocar Takxe 0,005 ¢cM3 cTaHAApPTHOTO pacTBOpa MaTylIMHA. B TOUKy, HAXOMSIIYIOCS. Ha PACCTOSIHUAU 2 CM
OT JICBOTO Kpasi TWIACTMHKH U 4 CM OT BEpXHETO Kpas INIAaCTHHKY, HaHocAat 0,010 cM? cTanmapTHOTO pacTBopa
HaTyJarHa (CM. PHCYHOK 1).
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Pasmepsr B cantiMeTpax
Pucynok 1 — JIByMepHasi TOHKOCIOMHAad XpoMaTtorpadus

XpoMaTorpaMMy pa3BUBAIOT B HampabiieHuH I (pucyHOK 1), ICTonn3ys MOABIKHYIO ¢ha3y 6eH3051/Me-
TAHOJI/YKCcycHas Kuciota (3.2), o nmpoxoxneHus: ¢poHTOM pacTBopHUTeist pacctossaus 14 cm. [nacTuHKy
BBIHMMAIOT M3 KaMephI, BRICYIIIMBAIOT HA BO3AyXe, MOCJIC YeTO pa3BUBAIOT XpPOMATOTPAMMY B HalpaBICHUHU
II (pucyHOK 1), MCTIOIB3YS TIOABIKHYIO (pa3y TOMyos/THialeTaT/MypaBbiHas Kiuciora (3.2), 10 TIpoXox-
JeHUsT GPOHTOM pacTBOpUTESsT paccTOAHUS 14 cM. [I1acTHHKY BEIHMMAIOT U3 KaMephl M BBICYILTHUBAIOT TIPH
KOMHaTHO! TeMmepaType. [lnacTMHKY onmpricKuBaloT pactBopoM Tuapoxigopuaa MBTT (3.6), nocie yero
BRICYIITBAIOT B TeueHUe 15 MuH B cylnwibHOM wKady (4.5) mpu temmepatype 130 °C.

6.4 OnpenesieHre KOJMIECTBA NATYIHHA B SKCTPAKTE

KomdecTBo maTy/lvHa B 3KCTPAaKTe OMPENeSiIioT CpaBHCHHWEM HHTEHCHBHOCTH (IrioopeclieHLn
TISITHA TIATYJIMHA M3 9KCTPaKTA ¢ MATHAMU MATY/IMHA U3 CTAHAAPTHOTO PAacTBOpa MpU O0OydeHUH TIACTUHKHA
UTMHHOBOJTHOBEIM Y/BTpadHoneToBbIM cBeToM. [ISTHO maTynMHa W3 3KCTpaKTa HUIYT Ha Tepece4eHHUH
TIePIIeHOVKYISIPHEIX TMHUM, COCIUHSIOLINX TATHA TATYJIMHA M3 CTAHAAPTHOTO pacTBopa. Eciu nHTeHCHB-
HOCTb GIII0OpecLieHIINY TIITHA HaTymHa 13 0,020 cM3 sKcTpakTa Bblllie HHTEHCMBHOCTH (PIII0OPECIIEHLIMU
TISITeH NaTyJIMHA U3 CTAHIAPTHOTO PACTBOPA, SKCTPAKT Pa3BOMAT 3THJALICTATOM M MOBTOPSIOT MPOLEAYPY
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TCX-anammza o 6.3. Eciu MHTEHCUBHOCTE (DITIOOPECLISHIINY TISITHA MATYJIMHA M3 SKCTPAKTa CPaBHUMA C
WHTCHCUBHOCTBIO (DIIIOOPECLICHIIMM OTHOTO U3 TISITCH IMaTY/JIMHA U3 CTAHJAPTHOTO PacTBOpa, TO KOHLICHT-
paLys IATyJIMHA B aHAIUM3HPyeMol Ipobe cocTapnseT 25 MKT/aM? mubo 50 MKT/IM? COOTBETCTBEHHO.
IIpu mpoBeneHUM aHaNM3a OMMCAHHBIM METONOM AOCTHUTAeTCsl TIOJIHOC OTHEJCHHWE NaTyJIMHa OT
okcumeTrndypdypona (OMDP), mosTOMy HOCTSTHUIT HE BIUSIST HA Pe3yJIbTaThl aHAIN3A.

7 Ob6padoTKa pe3yabTaToOB

ConepxaHue maTyaMHa B TIPOAYKTE P, MKT/IM?, BEIMUCIISIOT 110 hopMyJie

AN @
=505 10

rae ¥, — KOHEUHBI 00bEM, O KOTOPOTO JOBEICH OUYMILICHHDIN SKCTPAKT, CM3;
¥, — ob6beM 3KCTpakTa M3 TMPoObl, HAHECCHHBIH Ha TUTACTHHKY, CM°;
V, — obbeM cTaHAapTHOTO pacTBopa MaTy/IuHa (3.5), COOTBETCTBYIOLINI ISITHY TON e MHTCHCUBHOCTH
(pIIIOOPECIIEHIIMNY, YTO W IISTHO TATYJIMHA W3 SKCTPaKTa, CM;
Pps — KOHLEHTpALWsl ATYJIMHA B CTAHAAPTHOM pacTBOPE, MKT/ cM3;
50 — 06BeM MPoObI, B3ATHIN AJIs1 SKCTPAKLIUU, CM°,

8 Tounoctn Mmeroaa

8.1 CxomumocTh pe3yabTaToB
r = 33,4 Mxr/am3; s, = 29,4 Mkr/am>,

e r — npeacja CXOAuMOCTH,
Sr — CPCOHECC KBAAPATUYCCKOSC OTKIIOHCHUC CXOAUMOCTH.
8.2 BocnpousBoauMocTh Pe3yJibTATOB

R = 41,0 mxr/nm3; s, = 35,8 MKr/mm3.

e R — npeacy BOCIIPOU3IBOAUMOCTH,
§, — CPECAHCC KBAIPaTUICCKOC OTKIIOHCHHE BOCIIPOU3BOOUMOCTH.

9 IIpoToKOJ MCIBLITAHMI

B npotokose ucnibITaHMiA YKa3bIBAIOT:

- METOI MCTIBbITAHWH;

- pe3ynbTaT UCTIBITAHUM;

- OKOHYATeJIbHBIA pe3y/bTaT ¢ OLIEHKOH CXOAMMOCTH, €clii ObLIa TIPOBEPEHa CXOAUMOCTD Pe3y/IbTa-
TOB.

Taxcke crnegyeT OTMETHTh OCOOEHHOCTH IPOBCNCHUS WCTIHITAHWM, HE YKAa3aHHLIC B HACTOSIIEM
CTaHJApTe WIN pacCMaTpPUBAEMbIe KaK HECYIIECTBEHHbBIE, C TODOUYHBIMH OOCTOSTEILCTBAMHM, CIIOCOOHBIMH
TIOBJIUATD Ha Pe3yJIbTaT UCTIBITAHUIA.

ITporokon ucnbITaHU JODKEH codepXaTh HHPOPMAIINIO, HEOOXOMMMYIO JJIsi IOJTHOW MAECHTHPMKA-
uuu obpasia.
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