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FTOCYAAPCTBEHHBINU CTAHJIAPT POCCUHNUCKOU PEAEPAILUU

[IPOAYKTBI IIEPEPABOTKHU IIJIOJIOB U OBOIIIEU

Meroa onpenejieHAsE MACCOBBIX J0Ji€id COPOMHOBO M O€H30MHOM KHMCJIOT ¢ IOMOIIBIO
BLICOKO (D DEKTUBHOM XKMIKOCTHOM XpomaTtorpadun

Processed fruits and vegetables. Method for determination of mass
portions of sorbic and benzoic acids using high performance
liquid chromatography

Harta sBeaenns 2004—07—01

1 OO0aactp npuMeHeHus

Hacrogiuuit cranaapTt pacIiipoCTpaHaeT s Ha IIPOAYKTHI IIepepaboTKY IUIOAO0OB U OBOILLUEH M yCTaHaB-
JIMBAECT METOJ OIIPEACICHUI MACCOBBIX J0OJIEM COPOMHOBOM M OEH30MHOM KHUCJIOT C IIOMOILBI) BBICOKO3( -
(beKTUBHOU XUAKOCTHOU XpoMaTtorpaduu.

Meton 1103BOJISIET IIPOBOAUTL OIIPEHACICHUE MACCOBLIX [0JE€ COPOMHOBOM M OEH30MHON KUCJIOT B
nuaraszode 50—1500 M. ['paHULIBI OTHOCUTEIBHON TTOTPEITHOCTH OMPENEIeHUS] MACCOBBIX 0 Cop-
OMHOBOM U OEH30MHOM KUCJOT yKa3aHbl B TadiuLe 1.

2 HopMaTHBHBIE CCBLJIKH

B HacTogiieM cTaHmapre HUCIIOJb30BaHbl CCBUIKM Ha CJIEAVIOLIYE CTaHIAPThI:

['OCT 12.1.005—88 Cucrema craHaapToB 0e301acHoCcTy Tpyaa. O01Me CAaHUTAPHO-TUTUEHUYECKUE
TpeOOBAaHUI K BO3AYXY paboueil 30HbI

['OCT 12.1.007—76 Cucrema craHgapToB 0e30I1acHOCTH Tpyaa. Bpennsle BelecTtBa. Kiaccudpuka-
LIS 1 Oo01IMe TpeboBaHUS 0€30I1aCHOCTU

[OCT 61—75 Kucnora ykcycHasa. TexHudecKue yCJIoBUA

[1'OCT 1770—74 Ilocyma mMepHasa jgabdopatopHad cTexkiagaHHasg. Hunmaapel, MEH3YpKH, KOJAObI, IIPO-
oupku. O01IMEe TEXHUYECKUE VCIOBUS

['OCT 3117—78 AMMOHUHN YKCYCHOKUCABLINA. TexHuUYecKue yCcjaoBUs

[OCT 4207—75 Kajauil Xejae3nCTOCUHEPOJAUCTHIN 3-BOAHLIN. TexHuYyecKkue yCaoBUs

['OCT 5823—78 LMHK YKCYCHOKUMCJBINA 2-BOAHBINA. TexHUyecKue yCIoBU

[OCT 6709—72 Bopa muctwuiipoBaHHas. TexHUYeCKUE YCIOBUS

['OCT 10521—78 Kuciaora 6eH3o0iHas. TexHuyecKue ycJaoBU

[OCT 12026—76 bymara dwibTpoBasibHas jadopaTopHast. TexHuueckue ycjIoBUS

['OCT 24104—2001 Becnl nabopatopHbie. O0ILLME TEXHUYECKUE TpeOOBAHUSA

[OCT 25336—82 Ilocyna u obopynoBaHue JjadoparopHble CTeKISHHBIEC. THUIILI, OCHOBHbLIE IIapaMeT-
pPblL U pasMephl

[OCT 26313—84 Ilponykthl niepepadboTku 110108 U opoiwueil. Ilpasuna nipueMku, Meroasl ordbopa
I1pod

[OCT 26671—85 IlponykThbl nepepab®oTKH IUTOAOB U OBOILEH, KOHCEPBLL MSICHBIE U MSCOPACTUTE/Ib-
Hble. [loaroroska 1ipo0 st 1abopaTOpHBIX aHAIU30B

[OCT 29169—91 (MCO 648—77) Ilocyna mabopatopHasa crekysiHHaA. [1umneTky ¢ oqHOM OTMETKON

HN3nanue opuuuaabHoe
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3 CymHOCTh METOAA

MeToa 0OCHOBAH Ha 3KCTPAKLMU COPOUHOBOM U OEH30MHONM KUCJOT U3 ITPOOLI OY(PEPHBLIM PACTBOPOM
alieTatTa aMMOHUS, COIEPKAILUM ALIETOHUTPWI, U KOJIUYECTBEHHOM OIIpENEICe HUM COPOMHOBOM U OEH301-
HOM KHCJIOT B BKCTPAKTE ¢ IIOMOIULIO BBLICOKOAMMEKTUBHOM XUAKOCTHON XpoMartorpapuu (BOXKX) ¢
IIPUMEHEHUEM O0pallleHHO-(PA30BOM KOJIOHKU U CIIEKTPOMOTOMETPUUECKOTIO JETEKTOpA B VILTPAPUOJIE-
TOBOM 0O0JIaCTU CIIEKTpa.

4 Cpencrtsa u3MepeHuii, BCIOMOraTeJbHOE 000pPYJIOBaHHE, MOCYA, PEAKTHBDI,
MATEPHAJIDI

Becnl naboparopubie 1o [ OCT 24104 ¢ HamboablIMM IipeaeiaoM B3BelLMBaHMA 210 © M LEeHOM
neaedus 0,1 mr.

Becnl nabopatopubsie 1o [OCT 24104 ¢ HambonbmiuM 1ipeneaoM B3BelnuBaHusg d00 © M LIEHOM
nejaenusa 0,01 T

}KHJ:IKOCTHMM xpoMarorpad ¢ IIpeaeioM JOITYCKAaeMOTO 3HaYeHUSI OTHOCUTEIBHOTO CpEMHEKBaIpaTIEeC-
KOTO OTKJIOHEHHSI BBIXOJHOTO CUTHAJIA T10 IUIOLLAIM WJIM BBICOTE TTKA He 0oJiee 2 % U ImpeneioM o0OHapyKeHUS
[0 aHTpalleHy (COOTHOILIEeHUe cUrHaj/iuyM pasHo 10) He 6osee 0,01 MKr/cMm’, cocToSIIMI U3:

- Hacoca BBICOKOTO JIaBJEHUS C BEPXHUM IIpeneyjioM aapiieHUs He MeHee 25 Mlla, npmanazoHom
PETYAUPOBAHU T10auu pacTBoputend He MeHee (0,1—5) ecm’ /MuH;

- TIETJIEBOTO YCTPOIiCTBA BBOAA TIpoObl pabouum obobvemom merau 0,020 cm’;

- CIIEKTPO(POTOMETPUYECKOTO JIETEKTOpa € MEePEMEHHOM IJIMHOMU BOJIHbBI, ITO3BOJISIOLLIETO ITPOBOIUTD
N3MEPEHUS OITUYECKOM IUIOTHOCTU IIPU UIMHE BOJIHBL 235 HM, CHAOXEHHOroO IIPOTOYHOM KBapllieBOM
KI0OBETOI 0O6beMoM He 6osee 0,01 cm’:

- PETUCTPUPYIOILETO YCTPOMCTBA (CaMOIINCLIA WM MHTETrparopa);

- KOJIOHKHU UIMHOH 250 MM, BHYTpeHHUM JuaMeTpoM 4 mwin 4,6 MM, 3aTI0JITHEHHOU o0palleHHO-(a30BbIM
COPOEHTOM C IIPUBUTBIMM OKTAASLIWJIbHBIMHY TPVIMIAMU (CM. IIPUJIOXKEHNE A) pa3MepOM YacTHULL 5 MKM.

Mukpownpui BMectumoctbio 0,025 wiu 0,050 cm®.

pH-MeTp mim yHUBEpCaJIbHbIIL MOHOMED C IIOTPEIIHOCTLIO U3MepeHUsd He Oosiee + 0,05 B quara3oHe
n3Mepenusa pH or 4 no 9.

DJIEKTPOI UBMEPUTEIILHBIN (CTEKIIAHHBIN) I U3MepeHus pH v saexTpol cpaBHeHUs (Xjopceped-
DAHBIN, KAJTOMEJIbHBIM WU APYIOoN) WJIN KOMOMHUPOBAHHBIN BJIEKTPO/I.

bang yaeTpa3BykoBagd JlabopatopHasa paboyuM oObeMOM He MEHee 2 IM°.

Koa6sr Mmepusie o TOCT 1770 smectumoctsio 10, 25, 50, 250 n 1000 c™m”.

Konba xpyrmononnas o TOCT 25336 smectumocTtsio 1000 cv’.

Hacoc Bomoctpyiinbiii 1adopatopHbiit o I'OCT 25336.

[Munierku o TOCT 29169, 1-ro ki1acca TOYHOCTU, BMECTUMOCTBIO | U 2 cM?.

Jlozatopsl munerouHsle [1] mepemeHHoro oOwema ao3upoBanug B auarnaszone 0,040—1.000 cm’
C OTHOCUTEJIbHOH ITOTPEIIHOCTBHIO Jo3upoBaHus + 1 %.

Crakanbl 1o [OCT 25336 smectuMoctbio 1000 cM?.

DunbTpbl OyMaxHbie o0e33ogeHHbIe Mapku DPOM o TOCT 12026.

DOUIbTPpbl MEMOpaAHHbBIE pa3MepoM IIOp He bosiee (0,5 MKM.

ALETOHUTPWI VI XKUAKOCTHOM XpoMmarorpadpuu, x.4. |2].

AlleTOHUTPUA, 4.a.a. {3].

AMMoHUM yKeycHokucawld o 1'OCT 3117, y.n.a. (awerar aMMOHUA ).

Kamuit xene3ncrocnHepoancThiil 3-BoaHbIN 110 1 OCT 4207, x.4., pacTBOp MAacCOBOM KOHLIEHTpallIU
150 t/nm° (pactBop Kappesa 1).

]_lHHK VKCYCHOKUCIIBI 2-Boaublii 1o [OCT 3823, 4.m.a., pacTBOp MacCOBOM KOHLEHTpALUU
300 r/mm° (pactBop Kappesa 11).

Kanuit copbat (copdar xKanus), 4. |4] nnu copomnHoBas Kuciora |5].

Hatpuit 6en3oar (beH3oar HaTtpud), 4. |6] mim 6ensoitHasg kucaora o 'OCT 10521, 4.x.a.

Kuciora ykeycnas 1o 'OCT 61, g.j.a.

Bona muctwiiuposannag o [OCT 6709.

JlomyckaeTcs UCIIOAb30BAaHUE IPYTUX CPEACTB U3MEPEHUM, BCIIOMOTaTE/ILHOIO O00OpYyI0OBaHMsI, peak-
TUBOB Y MaTEpUAJIOB, 10 METPOJIOTHUYECKUM U TEXHUYECKUM XapaKTepUCTUKAM HE YCTYIIAIOILIUX TIEPEYUC-
JICHHBIM BbILIE. JloTiycKaercsa KOMILIeKTaluus KUAKOCTHOTO XpoMartorpada KOJOHKOU JpYyTrux pasMepos,
3aII0JIHEHHOM COpOEHTOM IPYIroro pasMepa 4acTull, IIpU YCIOBUHM O0eCIieueHua TpedoBaHUM 3((HeKTUB-
HOCTU XpoMaTorpadpu4ecKoro pasaejeHus 1o 6.5.
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5 OT100p ¥ MOArOTOBKA HPOO

O160p 1pod — 1o ['OCT 26313, moaroroBka ux K ucrbraHusaM — 1o [OCT 26671.

6 Ilopaaoxk mOAroToBKM K BbINOJHEHHIO HCHBITAHMH

6.1 Ob6mme nogoxeHus

JI7s1 TIpUTOTOBJAEHMS SKCTPArupyIollero pacTBopa MCIIOAb3YIOT MUCTWIIMPOBAHHYIO BOAY U alleTO-
HUTPWJI KaTeropud 4.4.a. g npurotoBjaeHU IIOABIIKHON (pas3bl 11 BO AKX UCTIONB3YIOT OIUCTWLINPO-
BAHHVIO BOIY, IIOABEPTHVIVK) BTOPHMYHOHN IIEPETOHKE B CTEKJIIHHOM OOOpPYIOBAHMU, U aALIETOHUTPUII
KATETOPUU 1S KMAKOCTHOM XpoMaTorpahpum».

6.2 IlpuroroB/jieHHEe IKCTPATHPYIOLIEr0 pacTBOpa

[OTOBAT BOAHBII PACTBOP alleTaTa aMMOHHUI MaccoBoil koHueHTpauuu 0.8 r/am’. pH pactBopa
nOBOIAIT N0 4,2—4, 3 1iyreM J00aBJIEeHUS 110 KAIUIAM YKCYCHOM KUCIOTHL. [1o/1ydeHHBIN pacTBOP CMELLNBAIOT
C ALlETOHUTPUWIOM B OOBEMHOM COOTHOILUEHUU 3:2. CpOK TOOHOCTU 3KCTPArUpPVIOLLETrO pacTBopa — OJHA
Heless TIPpU XpaHeHUU B TUIOTHO YKYTIOPEHHOU TIOCVIIE.

6.3 Ilpurorosienne NOABMKHOM (Pa3bl I KHUIKOCTHONH XpoMaTorpapumn

[oTOBAT BOAHBII pacTBOp alleTaTa aMMOHUI MaccoBoil koHueHTpauuu 0.8 r/am’. pH pactBopa
NOBOIAIT 110 4,2—4,3 11iyreM J100aBJIeHHUS 110 KAIUIIM YKCYCHOM KUCAOTHL. [1onyyeHHBIN pacTBOP CMEILIUBAIOT
C allEeTOHUTPWJIOM B OOBEMHOM COOTHOILIEHUM 65:35. YKazaHHOEe COOTHOILLEHUE ABISAECTCS OPUEHTUPOBOY -
HBIM, TIOCKOJIBKY 1 00eCIieueHU ONTUMAJBHOTIO pa3le/IieHU ITMKOB COPOMHOBOM U OCH30MHON KUCIIOT
CJEYET TI0A00PaTh ONTUMAJIbHBIN COCTAB TOABMIKHOM (Pa3bl IIPUMEHUTEIBHO K UCIIOIb3YEMOM XpOMATO-
rpapuueckol kosioHke (6.5). Ilomyuennyio moasrmkHyio dasy peKoMeHIyeTcs IIpodIILTPOBATL Yepe3s
MeMOpaHHbI puibTp. Ilepen ncnonb3oBaHreM TOABIKHYIO (pa3y AeTa3upyIOT B KPYIVIONOHHOM KOJIOE IO/
BaKyYyMOM Ha VJbTPa3BYKOBOH 0aHe WM APYIUM CIIOCOOOM. CpOK I'OMHOCTH TIOABMZKHON (pa3bl — OIHA
HeeId IIpY XpaHEHUN B IUIOTHO YVKYIIOPEHHOU ITOCVIIE.

6.4 IlpuroroBjieHne CTAHIAPTHBIX PACTBOPOB OEH30MHON M COPOMHOBOM KHUCJIOT

B kagecTBe CTAHIAPTHBIX BEILUECTB UCIIONBL3VIOT OEH30MHYIO U COPOMHOBYI) KUCJIOTHI MJIM OeH30aT
HaTpud U copdaT Kajausd.

HaBecku ctaHaapTHBIX BellecTB Maccoil 1mo 10 Mr momMmelaroT B MEPHBIE KOJObI BMECTHUMOCTBIO
50 cM’. B k0661 BHOCAT 0Koj10 10 ¢M® alleTOHUTpUIIA UL PACTBOPEHUS OEH30MHOM Y COPOMHOBOM KUCIOT
WA TaKOH Xe 00BbeM 3KCTParupylollero pacTBopa, IIpUTOTOBICHHOTO 1o 6.2, I pacTBOpEeHUsl OeH3oaTta
HaTpus U copOaTa Kaaua. ColepXUMoe KO0 IiepeMellnBaloT 10 ITOJIHOIO pacTBOPEHUS KPUCTA/UIOB, TI0CTIE
yero 00beM COIEPKUMOTO B KOJIOAX HOBOIAT HO METKU 3KCTPATUPVIOILIMM PACTBOPOM, COHEPKUMOE KOJIO
TINATEJIBHO IIEPEMEILIMBAIOT, IIOJYYalOT OCHOBHBIE pacTBOpPHL. MacCoBble KOHLICHTpalUUM OCH30MHOM U
COpPOUHOBOM KUCJIOT B OCHOBHBIX PACTBOPAX, [IPUTOTOBJIEHHBIX U3 CAMUX KUCJIOT, cocTaBiasatoT 200 mr/am?.
MaccoBasg KOHLEHTpaluus O€H30MHOM KHUCJIOTHI B OCHOBHOM pAaCTBOpE, IPUTOTOBJICHHOM M3 0OeH30aTa
HaTpus, cocTasisieT 169,5 mr/am’. MaccoBast KOHLEHTpALM COPOMHOBOI KUCIOTHI B OCHOBHOM PacTBOPE,
[IPUTOTOBJIEHHOM M3 copbara Kaiaud, cocrasiger 149,3 mr/oM°.

M3 OCHOBHBIX paCcTBOPOB I'OTOBAT HE MEHEE IIATH pabouYMX pacTBOPOB KaXKI0M KHMCIIOTHI B AMAIIa30HE
MACCOBBIX KOHLIEHTpauuil 6eH30iiHoI kuciaoTsl 0,2—1.5 mr/aMm° u copbunoBoit kuciaorsl 0,1—1,0 Mr/om’
[IVTEM TOYHOI'O pa3BeleHMd OCHOBHBIX pPacTBOPOB JBKCTPArMPVIOIMM pPacTBOPOM B MEPHLIX KoJbax
TTOAXOMMIIEN BMECTUMOCTHU. AJIMKBOTHI OCHOBHBIX PACTBOPOB JO3UPVIOT € ITOMOILBLI ITUIIETOUHOIO J103a-
topa. IlpurorosneHHble paboyne pacTBOPHl PEKOMEHAYETCA IIPOPUIBTPOBATDL Yepe3 MEMOPAHHBIN (DUALTP.

CpOK IogHOCTU OCHOBHBIX U padOYUX pacTBOPOB OEH30MHOU KUCIOTHL — 6 Mec, COpOMHOBOU KIUC-
JIOTBlL — 2 MEC IIpU XpaHEeHUH I1pu teMIieparype 4 "C B IUIOTHO YKVIIOPEHHOM IIOCVIIE.

6.5 Iloaroroska xpomatorpadga K padore

Yciosug xpoMmarorpa(uyecKkoro aHajainsas;

- IJIMHA BOJIHBI AeTeKTOopa — 235 HM;

- YYBCTBUTEJIbHOCTD AeTeKTopa — (0,08 eqMHULIBI OIITUYECKOM IUIOTHOCTH I10 1IKaJIE (OpUEHTUPOBOY -
HOE 3HA4YeHUE);

- CKOPOCTH IOTOKA TIOABMKHOM da3zsl — 0,5 cM’/MUH (OpUEHTUPOBOUHOE 3HAYEHUE).

[1poBepKy onTUMaIBHOCTH YCJIOBHUU XpoMaTorpadr4ecKoro pasaeieHus (IpuwioxeHue b) ocyiect-
BJISIIOT TIYTEM XpoMaTorpa(uyecKoro aHajausa CMEIlaHHOTO pacTBopa OEH30MHOM U COPOMHOBOM KUCIIOT
MAaCCOBOII KOHLIEHTPALIMU KAXIOW KHUCIOTHI 0Koo 1| mr/am’. JlaHHBIIL pacTBOp TOTOBAT U3 OCHOBHBIX
pPacTBOPOB OEH30MHOW U COPOMHOBOM KUCIOT IO AHAJOIMU C METOMAUKON TIPUTOTOBJIECHUA padouyux
pactBopoB 1o 6.4. [Ina xpomMarorpapmyeckKoro aHaju3a I€TJH0 HMHXEKTOpa IIOJHOCTbI 3allOJHSIIOT
HUCCIEAYEMBIM PACTBOPOM. D(MPEKTUBHOCTH XpOMaTOIrpa(hMUIECKOro pasaeaeHUs IIPU3HACTCS VIOBICTBOPU -
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TEJAbHOU, eCIN KO3(D(MULIMEHT pa3AeeHUS ITIMKOB COPOMHOBOM U DEH30MHOM KUCIOT COCTABISET HE MEHEE
1,3, a yucio 3(Mp@EeKTUBHBIX TEOPETUUYECKUX TapeIoK, PACCUUTAHHOE II0 IIMKY OEH30MHOM KUCIOTHI,
cocTaJiigeT He MeHee 4000. B ipoTuBHOM ciy4yae 111 JOCTUXKEHUS TpeoyeMol 3(PPEeKTUBHOCTU pas3IcjaeHUI
SKCIIEPUMEHTAJBHBIM TIYTEM TIOI0OMPAIOT HOBLIE VCIOBUS XpoMarorpapmuueckoro aHaamsa, T. €. HOBLIM
COCTaB IOABMKHOM (a3bl (00BEMHYIO JOJIIO ALIETOHUTPUIIA B HEl) M CKOpOCTh ee rtoTtoka. Ilpu HeBo3Mox -
HOCTU HOCTIDKEHUS TPEOYEMBIX YCJIOBUN 3(P(MEKTUBHOCTHU XpOMATOIrpa(prUueCKOro pasiacjieHUsl IIPOBOIAT
HCITBITAHUS IPYTUX XpOMATOIpa(prUueCKNX KOJIOHOK aHAJTOTUYHBIM O0pa3oM.

YyBCTBUTEABHOCTDb JIETEKTOPA YCTAHABJIMBAIOT TaK, YTOOBI BLICOTA IIMKA COPOMHOBOM KHUCJIOTHI IIPU
xpoMatorpaUuecKoOM aHaIU3e pabodero pacTBopa MaccoBOil KoHLeHTpauuy 1,0 Mr/oM° He BbIXOAWIA 34
TIpeesbl padoyuel IIKAJIbl PETUCTPUPVIOILIETO VCTPONCTBA, HO HAXOMMIACh BOJIM3U €€ BEpXHEU I'PaHUIIHL.

KoHTpo1b 3 HEeKTUBHOCTY XpoMaTOrpapMIECKOro pasaecaeHUA IIPOBOIIT HE peXe OMHOTO pa3a B IBE
HEJIEN.

7 1lopaaoK BbINOJHEHHS HCHBITAHUH

7.1 DKcTpaknusa cOpOMHOBOI M O€H30MHOM KHCJIOT

[1pyn ucnplTaHMM KaXaou IpoOLI IIPOBOMIAT ABaA ITapaUieIbHBIX OIPEaeICHUA.

Hasecky mipo6sl Maccoit 10 T riepeHOoCIT B MEPHYIO KOJIOY BMeCTUMOCTBIO 250 cm®. B Kos0y BHOCAT
100 cM” 3KCTparupyrolero pacTsopa, IIpUroTosieHHoro 1o 6.2. Koaby ¢ comepXUMbIM BBUIEPKUBAIOT HA
VJIbTPa3BYKOBOI OaHe B TeyeHue 10 MUH, TIOCie 4yero B KoJOYy BHOCAT 1o 5 cMm® pactBopoB Kappesa [ u
Kappesa 11, TimarenpbHo nepeMmellnBas COAEPXKUMOE KOJIOBI I10C/Ie KaXKIoro BHeCeHMs. O0beM CONEpKU -
MOTO B KOJIO€ HOBOIAT 0 METKM BOIOM, COAEPKUMOE KOJIObI TIUATEJIbHO IIEPEMEIUMBAIOT U (PUIbTPYIOT
yepe3 OyMaXHbIN cKIaadaTblii GuiaIbTp. ATUKBOTY DUIbTpaTa 00beMOM | CM® IIEPEHOCAT B MEPHYIO KOJIOY
BMECTUMOCTBIO 10 cM”, 0OBEM CONEPXXUMOTO B KOJIOE JOBOAAT 10 METKU TOABMXKHON (azoit it BDKX.
[TonyuyeHHBINA pacTBOP UCIIOJAL3VIOT VI XpoMaTorpadmuueckoro aHaamsza. llepen aHanu3oM peKOMEHIYeTCA
IIPOMUALTPOBATH UCCACAVEMBIN paCcTBOP UYepe3 MEMOpPAHHLBIN (DUIILTP.

7.2 XpoMaTorpamyeCKuii aHaJIu3

7.2.1 KauvecTBeHHOE OOHaApYXKEHUE OCH30MHON U COPOMHOBOMN KUCJIOT

IIpoBonaTt xpomarorpapuuecKuili aHajJIn3 pabouynXx pacTBOPOB OCH30MHOM KMCIOTHI MAaCCOBOM KOH-
uentpauuu 0,2 Mr/aM° U cOpOMHOBONM KUCIOTH MaccoBoil KoHLeHTpaunu 0,1 Mr/omM’>, MoaHOCTBIO 3a110J1-
HSSl TIETJII0 HMHXeKTopa. Peructpupyior BpeMsl VIAEpPXMBAHUSA UM BBICOTY IIMKOB OIIPEACISIEMbIX
KOMIIOHEHTOB. /lajiee npoBoIiAT XxpoMaTorpapnueCKi aHaIM3 3KCTpaKTa U3 IPOOLl WM CEPUN SKCTPAKTOB
3 HECKOJbKUX 00pa3uoB. Ilpyu obOHapyXeHUM Ha XpoMaTorpaMMe 3KCTpakTa M3 IIpoObl IMUKOB, COBIIA/lA-
IOLIMX I10 BpEMEHHU VIEPXKMBAHU ¢ ITMKAMH O€H30MHOM 1 COPOMHOBON KUCJIOT, PETUCTPUPYIOT UX BBICOTY
1 IIPOBOIT KOJUYECTBEHHOE OIIPEHE/IEHUE 3TUX KUCIIOT.

7.2.2 KoimnyectBeHHOE oIlpeaeaeHe 0eH30MHON 1 COPOMHOBOM KUCIIOT

7.2.2.1 I'panyupoBKa xpomarorpada

[IpoBomar xpoMarorpapmyeCKuil aHaJIM3 BCEX padbOUYMX pacTBOPOB, IIOJHOCTBIO 3aIIOJHAA TIETIIIO
MHXKEKTOpa. PeructpupytoT BbICOTY ITMKOB OEH30MHON U COPOMHOBOM KHUCJIOT.

BricoTa mnmka O€H30MHOU WJIM COPOMHOBOM KUCIOTHI A, MM, WM KOHLIEHTpALMI aHAJIU3ZUPYEMOTO
KOMIIOHEHTA B paboyeM pacTBOpE ¢, MT/IM?, HaxomsaTcsd B (PYHKLIMOHAIBHON 3aBUCUMOCTHY BUA

¢c=Kh, (1)

rae K — rpagyupoBOYHBIN KO3(MDUILIMEHT, MI'/IM> MM.

I pagynpoBouHble KO3DPULMEHThL K B (popmysie (1) mig 6eH30MHOU U COPOMHOBOM KUCIOT pacCyu-
THIBAIOT I10 pe3yjabTaTaM aHajau3a paboyMX pacTBOPOB C IIOMOILLI) CUCTEMbl aBTOMATU3UPOBAHHON 00pa-
OOTKM IaHHBIX WIH, IIPU €€ OTCYTCTBUM B COCTaBe xpoMmarorpada 1o METOHy HaMMEHBIIMUX KBaJpaTos,
rojarast CBOOOJHLIN YJIE€H B YPABHEHUM DETPECCUU PaBHBIM HVIIIO, IO (pOpMYJIe

X (hc) (2)

K= :
h

rae 4; — BbICOTA ITMKA OeH30MHON MM COpOMHOBOM KMCJIOTHL IIPU aHAIU3E [-TO pabodYero pacTBopa, MM;

¢; — MAaccoBasl KOHLIEHTpALIMS O€H30MHOM WM COPOMHOBOM KUCJIOTHI B i-M pabodeM pacTBOpe, MT/IM>.
7.2.2.2 AHanums 3KCTpaKTa U3 IpoobI

3Ha4YeHU A BLICOTHI ITUKOB OCH30MHOMN 1 COPOMHOBOM KUCJIOT HA XPOMATOTPAMME 3KCTPAKTA U3 IIPODHI,

[I0JIYYEHHOM I10 7.2.1, MCIIONB3VIOT ISl pacyeTa MAacCOBBIX IOJIEN COPOMHOBOM M OEH30MHON KMCJIOT II0
pasjieily 8 IIpU YCJIOBUHM, YTO OHU HE BBIXOMMIT 3a BEPXHIOW I'paHULLY JUaria3oHa IrpaaiyupoBKU XxpoMarTorpa-

4
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da. B ipoTUBHOM ciy4ae yBeJIMUYUBAIOT CTEIIEHb pa3BeAeHUS 3KCTpaKTa U3 IIPpoObl 110 7.1 ¥ IpoBOOST €TI0

[TOBTOPHBIN XpoMaTorpapuyeCcKui aHaJINU3.
B nipunoxenun B nipuBeieHbl TUIIOBLIE XPOMATOIPAMMBI HEKOTOPBIX ITPOAYKTOB I1epepaboOTKU ILJI0A0B

1 OBOILIEN.

8 IlpaBuaa oopadoTku u odopMieHHs pe3yabTATOB HCHBITAHHH

MaccoBble 10U COPOMHOBOM M GEH30MHON KUCIOT X, MJAH |, pACCUUTBLIBAIOT TI0 (hOopMyJie

e
_hKW Y, 3)

b

V, m
Te 7 — BBICOTA IMKA COPOMHOBOM MJIM OCH30MHOM KHMCJIOTBI Ha XpOMaTOIrpaMME 3KCTpakKTa M3 IIPOOHI,
MM;
K — rpanyupoBOUHbIH KO3MOULIMEHT ST COPOMHOBON WIN OEH30MHON KUCIOTHI, MI'/IIM> MM;
Vi — 00BbeM, B KOTOPOM paCTBOpPEHA AJMKBOTA B3KCTpaKTa M3 IIPOOBI IIepell XpoMaTorpadpuyecKum
AHATU30M, CM>;
V; — oObeM, B KOTOPOM pacTBOpeHa HaBecKa IIPOOBI IIPU IIPUTOTOBJIIEHUU SKCTPAKTa, CM>;
V5 — 00beM aJIMKBOTHI DKCTPAKTA U3 IIPOOLI, B3IATHIN U pa3sBEIEeHUS, CM>;

m — Macca HaBECKU IIPOOHI, T.

BeryuciieHus IIpoBOIAT A0 TPpeThel 3Havallei LU@PHhI.

PacxoxaeHune Mexay pe3yiabraTaMy ABYX HapalIeJbHbIX OIpeAc/IeHUN (B IIPOLIEHTAX OT CPEIHETo
3HAYEHMS), BBITIOJHEHHBIX B OMJHOHW J1adOpaTOpHU, HE [OOJLKHO IIPEBBIIIATH HOpMATHUBA OIIEPATHUBHOTO
KOHTPOJISI CXOIUMOCTH d, TipuBeaeHHoro B tadauue 1 mipu BepostHoctu P = 0.95. Ilpu cobmonent storo
YCJIOBUA 32 OKOHYATEJIbHBIN Pe3y/IbTaT UCIILITAH UM IIPUHUMAIOT CpeIHEAPU(PMETUUECKOE 3HAUECHUE PE3YIIb-
TAaTOB JBYX Iapa/lICJIbHbBIX OIpENcJIeHUN X , OKPYIJIEHHOE 10 BTOPOM 3HAvalley L@ pHI.

PacxoxneHure MexXany pe3yjabTaTaMU [IBYX MCIIBITAHUM (B IIPOLIEHTAX OT CPEIHEr0 3HAYEHMS), BBITION -
HEHHBIX B ABYX JadopaTopuiaX, HE TOJKHO IIPEBBILIATL HOpMATHBa OIIEPAaTUBHOTIO KOHTPOJII BOCIIPOU3BO-
IUMOCTU D, nipyBeneHHOro B Tadjmue 1 1ipu BepogatHocTu P = 0.,9).

[ paHU1ILl OTHOCUTEIBHOM ITOTPEILHOCTU OIIPEASICHA MAaCCOBOM 101N OEH30MHON 11 COPOMHOBOM KUCJIOT
+ 0, B IIPOLIEHTAX OT pe3yjabTara UCIIbITAHUS, TIPU COOMIONEHNN YCIOBUM, PETJIaAMEHTUPOBAHHBIX HACTOIIINM
CTAHIAPTOM, IIpU BepOATHOCTU P = 0,95 He IO/KHBI IIpeBbIIIATh 3HAYCHUM, IIPUBEICHHBIX B TAa0IULIE 1.

Tadonuuma 1 — MeTrposnornueckue xapakTepuUCTUKU METOIA OINpenaeeHusI 0eH30MHOU U COPOMHOBOM KUCJIOT

HopmaTtus ornepaTuBHOTO

HopmaruB onepatuBHOTO

['panunbl OTHOCUTEIBLHOT

OripenensgeMoe BelIeCTBO KOHTPOJIA
P H KOHTpPOJIsA cxoqumoctu d, % P MOTPELIHOCTH 10, %
BocripoussoaumMocty D, %
ben3oiinag kuciora 6,5 11,4 8.0
Cop0OuHoBasg KUCI0TA 6,3 11,2 7.8

B ripoTtoxosie UCIbITaHUN pe3yiIbTaT UCIILITAHUS TIPECTABISIOT B BUJE
v R
XtA v, P=10,95,

rae A — 3HadeHUe aOCOMIOTHOM IOTPELIHOCTU OIIpeAeaeHMsI, paCCUMTaAaHHOE 110 (hopMyJie
A=0010X.

9 KoHTpOJb TOYHOCTH pe3yIbTATOB HCNBITAHUM

9.1 OnepaTuBHBIM KOHTPOJb CXOAUMOCTH PE3YJIbTATOB HCNBITAHUM

OrepaTUBHBIA KOHTPOJIb CXOHMMOCTHU PE3YJIbTATOB WCIILITAHUI TIPOBOMIAT IIPU TIOJAYUYEHUM KaXXKIOTro
pe3yJbTaTa MUCIILITAHMS TIYTEM CPaBHEHUS PACXOXKICHMSI MEXIY pe3yJabraTaMM JBYX TlapaJUlejIbHBIX OIIpe-
nejaeHuN (B IIpOLIEHTAX OT CPEOHEro 3HA4YEHHUs) ¢ HOPMATUBOM OIIEPAaTMBHOIO KOHTPOJISI CXOAUMOCTH,
[puBeaAcHHBIM B Tadmue 1. I1pu npeBblllieHMM HOpMaTUBA OIIEPATUBHOI'O KOHTPOIA CXOAMMOCTU UCIIbI-
TaHUE TIOBTOPSAIOT. I1py IMOBTOPHOM IIpeBBIILEHNHM YKA3aHHOIO HOPpMATUBA BBISICHSIOT IIPUYMHLBI, IIPHUBO-

IA1IME K HEVIOBJICTBOPUTEIBHBIM pe3yibTaTaM, U YCTPAHSIOT UX.

(4)
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9.2 OnepaTuBHBIH KOHTPOJb BOCIIPOU3BOIUMOCTH PE3YJIbTATOB MCIBITAHUM

JI1s1 KOHTPOISA UCIIONB3VIOT peajbHble IIpOOBI IMpoayKunu. Macca mmpoObl J0/DKHA COOTBETCTBOBATH
VIIBOCHHOMY KOJIMYECTBY, HEOOXOAUMOMY JJI4 IIpOBeACHU S UCTIbITaH U . I1po0y nesiat Ha ABe paBHbIC YacTH,
KAKAYI0O M3 KOTOPbIX aHAJIM3UPYIOT pa3HbIE OIIEpaTOpbl B TOYHOM COOTBETCTBUU C OIIMCAHMEM METOJA,
BapbUPY4 CpEICTBA USMEPEHUUN U PECAKTUBHI.

Bocrnpou3BoauMoCTh pe3yIbTaTOB KOHTPOJABHBIX UCIIBITAHNM, a TAKXKE BOCIIPOU3BOIMMOCTDL PE3YJIb-
TATOB MCIIBITAHUM padouymx mpo0, MoJyvyaeMbIX 3a IEPUOI, B TEUEHUE KOTOPOI'O VYCJIOBHUA IIPOBEICHUS
WUCIIBITAHUY ITPUHUMAIOT CTAOWIBHBIMUA U COOTBETCTBVIOIIVMMY YCJIOBUSM IIPOBEACHUS KOHTPOJIBHBIX UC-
[IBITAHUM, CYUTAIOT VIOBJICTBOPUTECIIBHBLIMU, €CJIU PACXOXKICHUE MEXIY pe3yJabTaTaMU KOHTPOJIBHBIX UC-
MIBITAHUIL (B IIPOLIEHTAX OT CPEOHEro 3Ha4yeHUsA) He IIPEBBLILIACT HOpMAaTUBa OIIEPATMBHOI'O KOHTPOJIS
BOCIIPOMU3BOANMOCTH, IIpUBeAeHHOTO B Ta0auile 1. I1pu ripeBrlllieHN HOpMaTUBA OIIePAaTUBHOI'O KOHTPOJISI
BOCIIPOM3BOAUMOCTA KOHTPOJIBbHOE HUCIIBITAHUE ITOBTOPSAIOT. [lpM IMOBTOPHOM IIPEBBILICHUU YKA3aHHOTO
HOPMATHUBA BBISCHAIOT IIPUYMHEIL, IIPUBOIAILIME K HEVIOBJICTBOPUTEILHLIM pe3yiibTaTaM, U YCTPAHIAIOT UX.

9.3 OnepaTuBHbIA KOHTPOJIb OTPEHIHOCTH PE3YJILTATOB HCIILITAHUMI

OrepaTUBHLII KOHTPOJIb IOTPELIHOCTH PE3YILTATOB UCIIBITAHUIN OCVYILECTBISIOT METOAOM I100aBOK
C MCIIOJb30BAHUEM pEaJbHBIX IIpo0 mpoaykKuuu. Macca mmpoObl Jo/KHA COOTBETCTBOBATH YIABOEHHOMY
KOJINYECTBY, HEOOXOAMMOMY 14 IpoBeneHUd ucIbiTaHud. [1poOy nessdt Ha nBe paBHbIC YacTH. B omHy u3
HUX JO0AaBJISIIOT OCHOBHBIE pacCTBOPLI OEH30MHON M COPOMHOBOM KMCIOT, IIPUTOTOBAEHHBIE 10 6.4, B TaKHUX
KOJM4YecTBax, YToObl nodaBka cocrapisiia 30 %—150 % ucxonHoro coaepkaHusg KOMIIOHEHTA B IIpode, HO
HE IIpeBBIlLAIa BEPXHEU IpaHULbI JUATIa30Ha OIPEacACHMSI MAaCCOBOU JOJIU KOMIIOHEHTA C YY€TOM I'DAHULL
[IOI'PELLHOCTH oIpeaeaeHuA. Ob6e yacTy IIpo0bl UCIILITHIBAIOT B TOUHOM COOTBETCTBUHU € OIIMCAHUEM METO/A.

PesynbTaThl KOHTPOJILHBIX UCIIBITAHUN IIPU3HAIOT YIOBJIETBOPUTEILHBIMHY, €CJIM ITOTPEIIHOCTD OIIpe-
OEJACHUST MACCOBBLIX OOJIeI COpPOMHOBOM M O€H30MHOM KHUCJOT B O00aBKEe HE IIPEBHIILIAET HOpPMAaTHBa
OIEPATUBHOTO KOHTPOII IOTPEIIHOCTU, TO €CTh BBITIOJIHAETCS YCIOBUE

!XH o X_ Cﬂl < Kﬂ 3 (5)
rae X, — pe3y/abTaT UCITLITAHUS IIPOObI ¢ J0OaBKOM, MIIH ™ !;

X — pe3yabTaT UCTILITAaHUS NpoObl 0e3 BHeCeHUs N00aBKU, MIH ™ ;

¢, — BEeJIMYMHA 100aBKU, MJIH ™ ;
K, — HOpMaTHB onepaTuBHOr0 KOHTPOJIS rorpeinHoct, Man—!. Ilpu nposeneHum BHyTpuiadbopaTop-
Horo KoHTponasa (P = 0,90) snauenue K, pacCuuThiBalOT o (popMyJie

r—084 % Vxy2ix2 (6)
K,=084 VX +X°

[1pu npoBeneHnn BHEIIHEro KOHTpoA (£ = 0,95) 3HaueHue K, pacCUMTBLIBAIOT IO (popMmyJie

K, = 130 VX 2rX2, (7)

rme & — I'PaHULBI OTHOCUTEABHON IIOIPEIIHOCTH OIIPEAECJICHNI MAaCCOBBIX T0JEW COPOMHOBOMN U OEH301-
HOM KHCJOT, YKa3aHHbIe B TadauLe 1.
[1pu mnpeBBIlLIEHNN HOPMATUBA OIIEPATMBHOI'O KOHTPOJIA IOTPEIIHOCTU IIPOBOMAT ITOBTOPHLIE KOH-
TPOJABHBIE UCILITAHUA. lIpM TTOBTOPHOM IIPEBLILIEHUM VKA3aHHOTO HOPMATUBA BLISICHAIOT TIPUYUHBI,
IIPUBOIAIINE K HEVIOBICTBOPUTEILHEIM pe3yIbTaTaM, U YVCTPAHAIOT UX.

10 TpedoBanus 0e3onacHocTH

10.1 Ycaosug 0e3omacHOro nposeaeHus pador

Ilpu pabore ¢ XUMHUYECKUMU peakKTUBaAMU CJIEAyeT COOJII0IaTh TpeOOBaAaHUA 0€30I1aCHOCTU, YCTAHOB-
JICHHBIE U1 pabdOT ¢ TOKCUMYHBIMM, €IKUMH U JerkoBocriuiaMmeHaomumMucs sewecrsamu 1o TOCT 12.1.005
u lOCT 12.1.007.

10.2 TpeboBanus K KBaau(puUKaAUMH ONEPATOPOB

K BBITIOJTHEHUIO UCIILITAHUN U 00pabOTKE PEe3yjIbTAaTOB IOITYCKACTCS MHXEHEP-XMMUK, TEXHUK WIN
JJA0OPAHT, UMEIOLIMI BRICIIEE WIHN CIIEHMATIbLHOE 00pa30oBaHUE, OIIBIT pabOTEl B XUMUUECKOM JTadoOpaTOpUN
M U3YYUBIIUN MHCTPYKLMIO TTO SKCIUIyaTalluy XUAKOCTHOro XxpoMmarorpada. Ilepsoe npuMeHere Merona
B JIJa0OPATOPUH JOJIKHO IIPOBOAUTHCS 10/ PYKOBOACTBOM CIICLIMAINCTA, BIAJCIOILIETO TEOPUEU BBICOKO3( -
(PEXTUBHON KUAKOCTHON XpoMaTorpahpuy U UMEIOLLETO IIPAaKTUYECKHE HaBbIKU B 3TON 00JIaCTHU.

6
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[MTPUJTOXEHHUE A
(CITpaBOUYHOE)

Ilepeyenp pekomMeHayeMbIX copOeHTOB A BD2AKX

Inertsil ODS-2
Lichrospher RP 18
Nucleosil C 18
Spherex C 18
Ultracarb ODS
Zorbax ODS

YkazanHble copdbeHTBl arnpodupoBaHbl U obecrieunBaloT TpedOyeMyio 3PpPeKTUBHOCTL XpoMaTrorpadpmuiueckoro

pa3liCJICHNA.

JanHas nHdopmanus He sABaseTcsl pekyiaMHOU noaaepxkoid 'occtangaproM P® ykazaHHBIX U3€I1MHA U B TO XK€
BpeMs He MCKITIOYAeT BO3MOXHOCTD ITpUMEHEHU IPYIruxX copbeHTOoB.

[MTPUJTOXEHHWE b
(CITpaBOYHOC)

Metoauka pacuera 3(p@PEKTUBHOCTH XPOMATOrpaA(PUUIECKON KOJOHKHU U CTEINCHH
XpOMATOrpaMHUIECKOro pasaejacHusd

CrerneHdb XxpoMarorpapruueckoro pasfie-
JIEHWsI, BbIpaxaeMylo Ko3ddunnueHTOM pas3e-
JIeHUs Kk, pacCYMTBIBAIOT 110 POpMYyIe

p=_ L (B.1)

2
Wy + W,

roe L — paccrosiHUe MeEXIOY BeplIMHaAMU
[MUKOB, UCITOJIb3YEMBbIX IJIS1 pacueTra
Koa3ddrureHTa pa3naejaeHus, MM;

Wy, Wy — 3HAUECHUY IINUPUHBI ITUKOB, UCIIOJIb-
3yeMbIX 151 pacuyeTa KOdpPULneH-

Td pA34CJICHHWA, Hd IIOJIOBHMHC HX

BBICOTBI, MM.
SPPEKTUBHOCTL XpoMaTorpadpnueckom
KOJIOHKM, BbIpaxKaeMylo 4ucjaoM 3P PpeKTuB-
HbIX TEOPETUYECCKUX TapesloK N, pacCuuThIBa-
10T 110 (popmyJie

-l

Jine-1-call -

PucyHok b.1 — IlapameTpsl, Xxapakrepusyioliyie XxpomMmarorpadu-

N =554 =,

HCCKOC pP4a3lACJICHNC

2 (B.2)

roe / — paccTosiHUE OT IMUKa BEIIeCcTBa, HE VASPXUBAEMOIr0 KOJOHKOM (BO3MYVILIEHUS Ha XpOMaTOTpaMMeE, BbI3BaH -
HOTO pa3zIuunsIMU B COCTaBax NMOABUXHON (pa3bl M pacTBOPUTENS IPOObLI), A0 NUKA, WUCIOJIb3YEMOTrO AJIs

pacueTa 3PPEKTUBHOCTU, MM

W — IIUMpUHA [MHUKa, UCIoJIb3yeMOoTro A1 pacueTa 3(pdpeKTUBHOCTU, Ha TTOJOBUHE BBICOTHI, MM.
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[TPUJTOKEHHUE B
(CIIpaBOYHOE)

Tunosbie XpoMaToOrpaMmpl onpeaeeHus COpOMHOBOA U O€H30/HON KHUCJIOT B MPOAYKTAX
nepepadoTKH ILIOAOB M OBOIIEH

!/ — OeH3olHag kuciora (BHeceHO 430 MJ}'H_i);
Z — copOMHOBas Kucjaora (BHeceHo 370 MH’H_i)
Pucynok B.l — XpoMmarorpamma TOMaTHOTIO
KeT4yria, He coaepXalluero copbrnHoBOM
1 OEH30MHOM KUCJIOT

Pucynok B.2 — XpomarorpamMmma TOMaTHOTO
KeT4yria
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! — OeH3olHag kucioTa (BHeceHOo 430 MH’H_i);
2 — copOuHoBaga xuciora (BHeceHo 370 MJ}'H_i)
PucyHok B.3 — XpoMarorpamma rpeir-
(hpyTOBOTO COKa, HE comepKalluero cCopoMHOBOM
1 OCH30MHOU KUCJIOT

Pucynok B.4 — Xpomarorpamma rperndpyroBoro
COKa
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[MTPUJTOXKXKEHHUE T’
(CIIpaBOYHOE)

buoanorpapus

TY 64-13329—81 [lo3aTopbl IMUIIETOYHBIE

TV 6-09-06-1092—83 AueToHUTpUa O XUIKOCTHON XpoMmarorpadpuu
TV 6-09-5497—91 AueTOoHUTpWUJ YUCTBIN U1 aHau3a

TV 6-09-08-983—75 Kanuii copdar

TV 6-14-358—76 Kucnora copbunHoBas

TY 6-09-2785—78 Harpuii 6en3oar

ON N B U D) e
b — —  l—  ——  l—
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YAK 664.841/.851.001.4:006.354 OKC 67.080.01 H59 OKCTY 9109

KuttoueBble c0oBa: IIPOIAYKTHI IIEpEepadbOTKU IUIONOB M OBOILLECH, COPOMHOBAs U OCH30MHAasA KUCJIOThI, MAaC-
COBbIE HNOJIU, METO/I BbICOKOA(D(MEKTUBHON KUIKOCTHOU XpoMarorpaduu
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