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FTOCYTAPCTBEHHBIN CTAHIAPT POCCUUCKOU PEITEPAIIUNA

COK SIBJIOYHBIA, COK SABJOYHBIA KOHIIEHTPUPOBAHHBIA M HAITUTKH,
COJIEPXAILUE SBJOYHBIN COK

Metoa onpenesieHHUs COAEPKAHUS NATYJIMHA ¢ MOMOIILI0 TOHKOCJOMHOM XpoMaTorpapuun

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

Narta sBenenus 2001—01—01

1 O0aacTp npuMeHeHu

HacTosimni ctTangapT ycTaHABIMBACT METO/L, OIIPeAc/ICHUS CoAcp>KaHUs MaTyJINHA B SI0JIOYHBIX COKAaX,
KOHILICHTPHUPOBAHHBIX SIOJIOYHBIX COKAX U HAIIUTKaX, COAcpKallluX I0JJOYHBIN COK, C TOMOIIBIO TOHKOCJION -
HOM XpoMaTorpadpmu.

[Ipenen oOHapyxXeHUs MATY/IMHA HACTOSIIUM METOAOM COCTABISIET 25 MKI/AM’ IIpH YCJIOBHUH, UTO
B3ITBLIN I aHAAN3a 00BEM TTPOOLI TOTOBOTO K YIIOTPEOJIICHUIO coKa cocTaBiisieT S0 cm?.

2 CymHocTb MeToaa

[laTyaH SKCTparupyroT M3 HCCACAYyeMOM IIPpOOBLI CMEChIO 3THUaaleTara ¢ xjuopodpopMoM (3:2 mo
00BbEeMy). DKCTpaKT OYMIIAIOT Ha KOJIOHKE C cWaHMKarcejaeM. KoamyecTBeHHBIM M Ka4YeCTBCHHDLIM aHaIN3
3KCTpPaKTa MPOBOAYAT ¢ MOMOIIBIO ABYMEPHOM TOHKOCJOMHOM xpoMmaTtorpadpmm (1CX) mmpu mpogaBicHUHN
MISITCH PacTBOPOM THAPOXJIOPHUAA THApPa3oHa 3-MeTHI-2-0cH3oTtnazonnHa (MbBTT).

3 PeakTusnl

M cnonabs3yioT peakTUBBl aHAIUTUYCCKON YUCTOTHI U BOAY KBATU(PUKALIAHN «IJI51 XpoMaTorpadpmrum».

ITPEAYIIPEXJIEHWE — llpu pabore ¢ 6eH30710M H XJIOpoOopMOM cleayeT coOMoJaTh OCOOVIO
OCTOPOKHOCTDb, ITOCKOJIBKY 3TU PACTBOPUTEIU TOKCUYHBLI M B3PbLIBOOIIACHDI.

3.1 PactBOpuTenu: »aTunanerar, XaopodopM U TOIYOI.

3.2 lloaBuxxHbie dhasel 41 apymepHon 1CX:

OcH30/1/MeTaHOJ/yKCcycHas KucioTa (MaccoBoil noneit 80 %) (19:2:1 no oobemy);

TOJIYOJ1/3TWIaneTaT/MypaBbuHas Kucaota (MaccoBoil goseil 90 %) (5:4:1 mo oobeMmy).

3.3 Cunukarennb ajasl KOJOHOYHON xpoMaTtorpadgpuu ¢ pasmepoM yactull ot 0,063 mo 0,2 MM.

3.4 DmonpyolnN pacTBOP: CMECh TONyoJa ¢ 3THianeTaToM (73:25 mo oobeMy).

3.5 Cranmaprasiii pacreop maryjmaa (C-HO,)

3.5.1 IlpuroromiieHrue cTaHJAPTHOTO pacTBOpaA IaTyJIHUHA

Hagecky nmaryimHa Maccon 10,0 MT, B34TYIO ¢ TOYHOCTBIO 40 0,1 MT, pacTBOpPSIOT B MEpPHOM KOJIOE C
OIHOM OoTMeTKOM BMecTUMOCTBIO 100 cMm? B sTrianerate (3.1). O0beM comepKUMOro B Koa0e NOBOISAT [0
OTMCTKH STHIALICTATOM.

[Tunerxoii nepenocyar 10.0 ¢cM? TPUTOTOBJIEHHOTO PACTBOPa B APYIVIO MEPHVIO KOJOY C OMHOW
OTMETKOU BMeCcTUMOCTBIO 100 cM’, 00beM cOomepsKMMOro B KOJIOE JOBOIIT OO OTMETKU STUIALIETATOM.

MaccoBasgd KOHIIEHTpauMd TATYJIWHA B IPUTOTOBICHHOM CTAHIAPTHOM pPACTBOPE COCTABISET OKOJIO
10 MKT/CM°.

N3nanue opunuaibHoe
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N3MepsroT OIITUYSCKYIO INDTOTHOCTh CTAHAAPTHOTO pacTBOpa IMPU IJINHE BOJHBI 276 HM Ha IIOAXOAS-
IIeM CHeKTpOodpOoTOMETPE ¢ UCIOJIb30BAaHUEM KBAPILCBBIX KIOBET paboue AytmHOU 10 MM.

3.5.2 PacyeT KOHIICHTpAallUU CTAHJAPTHOIO pacTBOpa IaTyJIHnHa
KOHIIEHTpaluio CTAHAAPTHOTO pacTBopa maTtynuHa (3.5.1) p, MTK/CM’, paCCUYHUTLIBAIOT 1O (hopMyJIe

5 = AM1000 C (1)
ps A276 ’

rne A — onTUyeckas IJIOTHOCTb CTAHAAPTHOTO pacTBOpA MATYJIMHA;
A7 — MONSIPHBIA  TIOKA3aTellb TOIVIOLLEHUS pacTBoOpa TATyJIMHA TIpU [JWHE BOJHBI 276 HM,
aM? - Mob—! - emM™! (Ay7 = 14600);
M — MoasgpHas Macca naTyJnHa, I/MOJIb;
(' — mocTosgHHag npudopa (oopryHO C = 1).

3.6 IlpuroroBiaenue pacreopa ruapoxjopuna MbBTT

HaBecky MoHOTHUApaTa THAPOXJIOPHUAA THApPa30oHa 3-MeTWa-2-0eH30oTHa3oanHa (MBTT) maccoit 0,5 1
pacTBOpsaIoT B 100 cM’ BOILI.

[IpyUTrOoTOBICHHBIU PAacTBOP XPaHAT B XOJOAWIbHUKE. CpOK TOAHOCTH pacTBopa — 3 CVT.

4 11puOops! u 1a00paTopHOE 000pPYIOBAHME

Ilepen ncrnonab30BaHUEM JIA0OPATOPHOES O0OOPYAOBAHHUE MIPOMBIBAIOT PACTBOPOM THIIOXJIOPUTA HATPUS
KoHLeHTpanuu 10 r/cm>.

OObIyHOE 1ad0OpaTOpPHOEC OOOPYAOBAHUE, B YACTHOCTH, CJICAVIOLICE:

4.1 XpomaTtorpadpuueckasl KojJoHKa AJauHOU 300 MM, BHYTPEHHUM AUAMETPOM 22 MM, C pe3epByapoM
BMECTUMOCTELIO 250 ¢cM? U 3amopHBIM KPaHOM, CHAOXEHHAsI C BBIXOOHOTO KOHIIA TIOPUCTHIM CTEKIISTHHBIM
JTHCKOM.

4.2 OoopynosaHue 419 1CX: cTeKIIIHHBIC XpoMaTorpadpruiecKre KaMepsl, JJIUMHHOBOJHOBAS VJIbTPa-
¢uoeronag gamma (360 HM) M yCTPOMCTBO IJISI ONPLICKUBAHMS.

4.3 Oar00poacHCUTOMET)P.

4.4 [Tmactnaku a1 TCX pasmepom 20x20 cM, HOKpBIThIe cHiMkarejaeM (3.3) TOMIIHUHOM CJIOS]

0,25 MM, 0e3 PIIIOOPECHCHTHOIO UHANKATOPA.
4.5 CymmmabHBIA KA ¢ OPUHYIUTCSIbHON BEHTHISIIIMCH, MPUTOAHLIN A padotsl npu (130+1) °C.

5 OtTboop npod

[1poba, mocTynaromasa B 1adopaTopyuio, JODKHA OBbITh IPEACTABUTCABHOM UM 0€3 CICA0B IIOPYHN WIN
M3MCHCHHUS CBOMCTB MPOAYKTA IIPHU TPAaHCHOPTUPOBAHUU U XPAaHCHUMU.

6 IIposenenue ucnbITaAHUI

6.1 IlpuroroBnenne UCHBITYEMOr0 pacTBOpa

[1py McnbITAHMY KOHLICHTPUPOBAHHBIX SI0OJJOYHBIX COKOB MX pa3BOAdT BoaoU 1:5 mo oobeMy. /lanb-
HEHINYIO IIpoLeaypy IIPOBOAMIT AJIS1 BCEX MPOAYKTOB OAMHAKOBO, KaK OIMMCAHO HUKE.

[Tpoby oobeMoM 50 cM? 3KCTParupyioT IOpLHell cMecH 3TWIaLeTaTa ¢ XJ1opodopmoM (3:2 1o oonemy)
ooeMoM 50 cM® B TeueHue He MeHee | MUH. DKCTPAKLUIO TIOBTOPSIOT €lle ABA Pa3a TOW K& CMECHIO
HOBBIMH ITOPLUIMU 00BbeMOM I10 50 ¢M?. DKCTPaKThl OOLEAUHAIOT U MWILTPYIOT HA BOPOHKE C TIOPUCTEIM
CTCKIISITHHBIM (PHJILTPOM 4Yepes 10U 0e3BOAHOIO cyibdaTa HATPUS TOJIIMHOMN 1 cM, puiabTpaT cCOOUPAIOT
B OTTOHHVIO KOJIOY BMECTUMOCTBIO 250 cM>.

DKCTPaAKT VIIApUBAIOT HA POTALIMOHHOM HUCHAPHUTEIIC TI0[ BAKYYMOM AOCYXA, OCTATOK KOJIWYSCTBCHHO
MEPEHOCAT B MEPHBIN MWIMHIP BMecTUMOCTEIO 100 cM?, omoacKiBas KOAOY YETBIPEMS TTIOPIIASIMHU STH-
nanerara oobeMoM 1o 5 em?. O0BeM coaepKMMOTO B LIWJIMHAPE JOBOAAT CHAYAJA 10 25 CM® 3THUIALETATOM,
3ateM 10 100 cM’ TosmyomoMm.

6.2 Koaonounasa xpomarorpadpus

B ocHoBanue kosioHKU (4.1) moMelaloT BaTHBLIA TaMIIOH. B KOJOHKY BHOCAT 25 ¢cM’ Tojyona M
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cycrieH3uio 15 r cunukarend (3.3) B 40 ecMm® Tonyona. ITocne ocenanust cunukaressi B KOJIOHKY BHOCST 15 T
O0C3BOJHOTO CcyJbpaTa HATPHUSI M AAIOT PACTBOPUTECIIIO CTCUYb A0 BepXHEM KPOMKHM HACBIMHOIO cilosd. B Ko-
JIOHKY BHOCST KCTPAKT U3 UCCIICAYEMOU IIPOOBI, TIOCJIC YETO PACTBOPUTECIIIO JAKOT CTCYb 10 BEPXHEU KPOMKU
HACBIITHOTO CJIOSI, AII0aT OTOpachiBaloT. B KomoHKy BHocaT 200 cM? amoupyollero pactsopa (3.4) u
MIPOBOAAIT JMIOUPOBAHNE ITIPU CKOPOCTH MOTOKA OKOJIO 5 ¢M?/MUH, 3/II0aT COOMPAIOT B TPaayUpPOBaHHBINA
mtnHAp. COOpaHHBINA 2JII0aT VIIAPUBAIOT IIPUOIN3UTEIILHO O 00LeMa 2 CM>.

CKOHIICHTPUPOBAHHLIN 3710aT KOJIWYECTBEHHO TIEPECHOCAT B MPOOUPKY BMECTUMOCTBEIO 20 cM® ¢
TTOMOIIILIO YEThIPEX TMOPLINHA ATIIALETATA O0BLEMOM OKOJMIO 4 cM? Kaxmas U yIIapuBaioT JOCYXa B TOKE a30TA.
OcTaTroKk HEMEIICHHO pacTBopdioT B 0,5 ¢cM’ sTmaareTara, TaK KaK NMAaTyJInH He CTaOWJICH.

6.3 Tonkocaoiinaa xpomarorpadpusa

[Inmactnaxm pora TCX, mpeaBapUTEIbHO MMOKPLIThIC cuarkareaeM (4.4), akTHBUPYIOT IIpU TeMIIepaType
110 °C B TeueHue 2 4. C NOMOIIBIO KATWUISIPHON MUIICTKHU WJIW MUKPOILUIIPULIA HA IVIACTUHKY B TOYKY,
HaAXOOSIIYIOCS Ha PACCTOSIHUU 2 CM OT JICBOTO Kpast U 2 CM OT HMZKHETO Kpasl, HAHOCAT aJIMKBOTHVIO 4acThb
OYMILIEHHOTO 3KCTpaKTa U3 mpoodnl (6.2) oobeMoM 0,020 cm?. B Touky, HaxomsIyiocsa Ha pacCTOSHUU 2 CM
OT TIPABOTO Kpas 1 2 CM OT HUXKHETO Kpag racTuHku, HaHocdaT 0,005 cM? cTtaHmapTHOTO pacTBOpa MaTy/InHa
(3.5). B TouKy, HaxXomsgIIyIOCcs Ha pacCTOSHUHA 2 CM OT JIEBOIO Kpas M 2 CM OT BEPXHEIro Kpasl IJTAaCTUHKMH,
HaHocaT Takke 0,005 cM? cTaHmapTHOTO pacTBOpa MaTyianHa. B TOUKy, HAXOOAIIYIOCS HA PACCTOSHUHN 2 CM
OT JIEBOTO Kpasl IVTACTUHKA U 4 CM OT BEpXHero Kpad racTuHK, HaHocaT 0,010 cMm? ctaumapTHOTO pacTBopa
aTyJauHa (CM. PUCYHOK 1).

Hanpasnexune || ————»

Hanpaeneume | ——»

Pazmephbl B caHTMeTpax

Pucynok 1 — /IBymMepHas TOHKOCIONMHAS XpoMarorpadust

XpoMaTtorpaMMy pa3BHUBAIOT B HallpaBJIcHUH [ (pACYHOK 1), MCIIOJIB3ys HOABMZKHYIO (pa3y OEH30J1/Me-
TAHOJI/YKCYCHAas1 K1UcaoTa (3.2), 10 IMpoXoxKacHU (PpoOHTOM pacTBopuTend paccTosaHud 14 cm. I1nacTuHKy
BBIHUMAIOT U3 KaMephbl, BLICYIIWUBAIOT HA BO3AYXE, IIOCJE YEIrOo pPa3BUBAIOT XpOoMATOTpaMMy B HaIlpaBJICHUHU
11 (pucyHOK 1), HCTIONB3YA MOABMZKHYIO a3y TOIYOJ/3THiIalleTaT/MypaBbUHAA KHUcaoTa (3.2), 40 TIPOXOXK-
neHUus ppoHTOM pacTBOpUTeIs paccTossHUS 14 cM. I11acTHHKY BBIHMMAKOT U3 KaMepbl M BLICYILIUBAIOT IIPHU
KOMHATHOM TeMmepaTtype. [lmacTmHKyY onpeickuBaloT pactBopoM ruapoxiaopuaa MbBTI (3.6), mocie dero
BEICYIIIMBAIOT B TCUCHHE 15 MUH B cylnmwiIbHOM 1nKady (4.5) npu temneparype 130 °C.

6.4 Onpenenenne KOJIUYECTBA NATYJIHMHA B IKCTPAKTE

KonuuyecTBO maTyanHa B 3KCTPAKTE OIPCACISIOT CpaBHCHUEM WHTCHCUBHOCTHU (PIIIOOPCCLCHLINHA
MISITHA NaTyJIMHA U3 3KCTPaKTa ¢ IIITHAMUY NaTyJIMHA U3 CTAHAAPTHOTO pacTBoOpa IPH OOTyYeHUH IIJIACTUHKHA
NIUHHOBOJIHOBBLIM VJIBTPA(HUOJICTOBBIM CBeTOM. lIATHO maTyjInMHa M3 3KCTpakKTa MINYT HA IIepPeCeYCHUU
IepICHANKYIIPHBIX JIMHUM, COCAUHIIOIINX IISITHA TIaTyJIMHA U3 CTAHJAPTHOTIO pacTBopa. ECciIu MHTEHCUB-
HOCTE (prrroopectieHIMH ngTHA naryyanaa u3 0,020 cM? akeTpakTa BhILIE WHTCHCUBHOCTH (BITIOOPEeCICHIINH
MISITCH TIaTyJIMHA W3 CTAaHJAPTHOIO PpacTBOPA, AKCTPAKT Pa3BOAAT 3THUAALICTATOM U HOBTOPSIOT IIPOLCAYPY

3
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TCX-anammza o 6.3. Ecim MHTEeHCUBHOCTD (pIroopeccHIIMY MITHA MAaTyJIMHA U3 3KCTPaKTa CpaBHUMA C
MHTCHCUBHOCTBIO (PIIIOOPECIICHIIMM OAHOTO M3 IIITSH NaTyJINHA U3 CTAHJAPTHOIO pacTBOpa, TO KOHIICHT-
panys naTyJnHa B aHAJIU3UPYEMOM IIpobe cocTasisieT 25 MKT/aM> 1ubo 50 MKT/IM? cOOTBETCTBEHHO.
[Ipy mpoBeacHWHM aHaIW3a OMMUCAHHBIM METOAOM AOCTUTAETCS IIOJHOE OTAECJACHHE IMaTyJIuHa OT
okcuMeTHIdpypdypoaa (OMDP), mosToMy NOCICIHUN HE BIMUSICT Ha Pe3y/AbTAaThl aHAIN3A.

7 O0padoTKka pe3yjbTaToB

ConepxXaHue naTyJuHa B TIPOIYKTE P, MKIT/IOM>, BBIMUCIISIOT IO (hOopMyJIe

NP Mo 03 (2)
=50 107

I ac I/O — KOHCYHBIN OGBGM? 4O KOTOPOI'O JOBCACH OYHILICHHBIU IKCTPAKT, CM3;
I/l — 00BEM IKCTPAKTA HU3 1’[[)0{'_)61:»1j HAHECCHHBIN HAa IVIACTHUHKY, CMS;
I/Z — o0BEM CTAHAAPTHOI'O PACTBOPA 114TY/1IMHA (35), COOTBGTCTB}HOH_[I/Iﬁ IATHY TOM K€ MTHTCHCUBHOCTH
(];)JIIOOPGCHGHHI/II/IE YTO N IIHNTHO IIATYJIMHA W3 9KCTPAKTA, (31\/[3;I
pps — KOHLCHTpPALUNWA I11aTY/IMHA B CTAHAAPTHOM PAaCTBOPC, MKF/ CM3;

50 — o0neM mpoOBI, B3ATLIN IS SKCTPAKIIAN, CM>.

8 TounocTs MeToaa

3.1 CxonuMocTb pe3yabTaToB
r = 33,4 Mxr/nM*; s, = 29,4 MKT/IM°,

e ¥ — TIpenel CXOOUMOCTH;
. — CpelHee KBaIpaTUYECKOEe OTKIOHEHHUE CXOAUMOCTHU.
8.2 Bocnpou3BoaumMocCcTh pe3yJbTATOB

R = 41,0 mxr/nM?; 5, = 35,8 MKT/IM°.

e R — mpeaea BOCIPOU3BOAUMOCTH;
§. — cpegHee KBaApaTH4YeCKoe OTKIIOHEHHUE BOCIIPOU3BOAUMOCTH.

9 1IporokoJ uCHbITAHUNI

B nmpoToKone UCIIBITAHNUIN YKa3bIBAIOT:
- METOJ, UCIIbITAHUIA;
- PE3yJAbTAT UCIIBITAHUMU;

- OKOHYATCJIbHBIN PE3VJIbTAT C OLICHKOM CXOANMOCTHU, CCJIN obLIa INPOBCPCHA CXOAUMMOCTDL PC3YJ1bTAa-
TOB.

Taxxke CJICAYCT OTMCTHTD OCOOCHHOCTH NNpoOoBCACH A I/ICHI)ITaHI/IIL/’I, HC VKdAd3dHHDBIC B HACTOALICM

CTaAHAAPTC W/IHN PACCMATPHUBACMDBIC KdK HCCYILLICCTBCHHDBIC, C TOOOYHBIMU O6CTOHT6HBCTB3MI/I, CIIOCOOHBIMHA
IHOBJINATDL Hd PC3YyJdbTAaT NCTIbITAHUH.

[IpoTOKOJ UCIIBITAHUN JOJDKCH coaepzXaTh MH(pOpMALINIO, HCOOXOAUMYIO A1 TTOJTHOU MACHTU(]pUKA-
1IN o0pa3slia.
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