ocyfapcTBeHHOE CaHWTapHO-3MMAEMUOIOTMYECKOe HOPMUPOBaH e
Poccuiickoli degepaumu

4.1. METO/bl KOHTPONA. XUMNYECKNE ®AKTOPbI

OnpepgeneHne ocTaToO4YHbIX KOJINYECTB
NecTULUMAOB B MULLLEBLIX NPOAYKTAX,
Ce/IbCKOXO03ANCTBEHHOM CbIpbe U
00beKTax OKpy)XatloLLen cpefbl

CO60pPHMNK METOANYECKUX YKa3aHUit
Bbinyck 2
YacTb 2
MYK 4.1.1217—4.1.1220—03

M3aaHue otrymanbHoe

Mocksa ¢ 2005


https://meganorm.ru/Index1/26/26661.htm

®DepepanbHan cay:xk6a no Haa3opy B cepe
3aIMUTHI NPaB MoTpeGHTe el 1 Graronoay4ns YyeaoBeKa

4.1. METO/IbI KOHTPOJIS. XHMHMUYECKHWE ®AKTOPHI

OnpegesieHne 0CTaTOYHBIX KOJHYECTB NECTHIHIOB
B NHIIEBBIX NPOAYKTAX, CeNbCKOX03AHCTBEHHOM
chipbe H 00bEeKTaxX OKpY KalolleH cpeabl

COopHHK MeTOAUYECKHX YKA3aHui
Buinyck 2

Yacrs 2
MVK 4.1.1217—4.1.1220—03



BBK 51.23+51.21
060

060 Onpeaenenue OCTaTOYHBLIX KONMYECTB NMECTHUMIOB B TNHUIIE-
BBIX NPOJYKTaX, CENbCKOXO3IHCTBEHHOM CHIpbe M OOBEKTaxX OK-
pyxarouteii cpeasi: COOPHUK METOAUYECKHX Ykazanuit.—M.: De-

IepaibHBIH UEHTp FUTMEHB! U anuiaeMuonoruu Pocnorpebranzo-
pa, 2005.—71 c.—Bpin. 2—Y. 2.

ISBN 5—7508—0578—6

1. TloaroToBnens!: PeacpanbHBIM HAYYHBIM LCHTPOM rurMeHsl M. D. O, Dpuc-
mana (wi.-kopp. PAMH, npod. B. H. Pakurckuit, npod. T. B. ¥Oawmna);, Mockobckoii
cenbCKOXO3MACTBeHHOH akanemue uM. K. A. Tumupsasesa (npod. B. A. Kaymnun,
K. xuM. H. A. B. Jlosrunesuy); npu yuactuu JlenmaprameHTa TOCCaHIMHIHAX3OPA
Muzzpasa Poccun (A. IT. Becenos). PazpaboTiHKH METOIMK YKa3aHbl B KOHLIE KaXK-
JOH U3 HUX.

2. PexoMeHzoBanbl K yreepxaeHnio Komuccued no roccaHanuaHOpMupoBa-
Huio npu Munzapase Poconu.

3. VrBepkaeHbl [NaBHBIM TOCYAapCTBEHHBIM CaHMTapHBIM BpadoM Poccuii-
ckoit denepatmm, [TepebiM 3amecTuTeneM Munuctpa 3apasooxpaHeHns Poccuii-
cxoit denepaun, akaneMkoM PAMH I'. I'. Orumenko 16 mapra 2003 r.

4. Beenensl ¢ 1 miona 2003 r.

5. BeeneHs! BrepBbie.

BBK 51.23+51.21

ISBN 5—7508—0578—6

© PocnoTrpebnansop, 2005
© ®PeaepanbBEIil HEHTP THTHEHbI H
anuaemuoaoruu Pocnorpebuansopa, 2005



MVYK 4.1.1217—4.1.1220—03

Conepxanne

OnpeneneHye 0CTATOYHLIX KOMMYecTB QU ryGeH3ypoHa B BoJe, Mouse,
NacTOMIHBIX TPaBaX ! JIOIEPHE METOXOM BBICOKOD(HEKTUBHOM

xuaxoctHoi xpomarorpadun: MYK 4.1.1217—03 ...

Onpenenenne OCTATOYHEIX KONMYECTB H30KCA(IOTONa M ero MeTtabonuTa
RPA-202248 B Bone; usokcadumnortona (B sune RPA-202248) B nouse, 3epHe
1 3€ICHOM Macce KyKypy3bl METOAOM BHICOK03(HEKTHRHOM HKHUAKOCTHOM
xpoMatorpaduy, a Takke n30kcadumoToNa B BOAE METOXOM Ta303KMAKOCTHOH
xpomarorpaduu: MYK 4.1.1218—03

Hsmepenue koHUeHTpauuit uoxcadorona (RPA 201772) s Bosayxe

paboueli 30HBI MCTOXOM BBICOKOI((EKTUBHON JKHAKOCTHOM XpoMaTorpagun:
MVK 4.1.1219—03

Hsmepenne 0CTaTOYHBIX KOJIMYECTB KINETOAMMA B €F0 OCHOBHBIX
MeTabonnToB (KieToaum cylshoHa 1 KnetoauM cyns$okcuaa) B soae,
MOYBE, KOPHEIIIOAAX MOPKOBH, CTOJIOBOM, CaxapHO W KOPMOBO# CBEKIIbI,
kry6Hsax kaprogess, 606ax coH, TyKe-perike, 3¢/ICHOH Macce paCTeHHi,
CeMeBaxX MacNHYHBIX KYJNBTYD H DACTUTCHBHOM Maciie
XpoMatorpaduaeckumu Merofamu: MYK 4.1.1220—03
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YTBEPXKIAIO
['naBHbIM rocy1apCTBEHHBIA CAHUTAPHBIN
Bpa4 Poccuiickoit ®enepauny,
[TepBeiit 3aMecTuTens MHUHUCTPA
3npaBooxpaHeHus Poccuiickoli denepaiinu

I". I'. Oxumenko

16 mapta 2003 r.
[ara seenenus: 1 uions 2003 r.

4.1. METObI KOHTPOJIA. XUMWYECKHUE ©®AKTOPBI

OnpeaeieHne 0CTATOYHBIX KonYecTB AuGIy6eH3ypoHa
B BOJie, NI0YBe, NACTONIIHBIX TPAaBaX M JIIOLIepHE METOAOM
BbICOK03( PpexTHBHOM KHAKOCTHOH XpoMaTorpaduu

MeToxuueckne yKazaHus
MYVYK 4.1.1217—03

1. BBoanast 4acrn

®upma npousBogutens: Uniroyal Chemical Ltd (Bemuko6putahus).
ToproBoe HauMeHOBaHUe: [TUMUIIHH.

Heiicteytolee BewecTso: aHGyOeH3ypoH.
1-(4-xnopdennn)-3-(2,6-nudropbenzoun)mouernna (IUPAC).
N-{[(4-xnopdenun)amuto]kapbonun}-2,6-nudropbenzamun (C.A.).
CrpyxkTypHas dopmya:

F
H
E;iﬂ/"‘\“/m"
(¢]]

OMnupuyeckas popmyina: CyHyCIF,N,0,.

Moun. macca: 310,7.

BecLBeTHOE KPHCTAIIMYECKOE BEIIECTBO (TEXHHYECKHMI — KPUCTaJLIBI
OT OeNbIX 10 XKENTHIX).

Temneparypa nnasienns: 228 °C (texu.: 210—230°C).

Jlasnexue napos npwu 25 °C: 1,2 - 10™*mIla.

Koadduuument pacnpenenenus H-oxranon/soga: K,y log P =3,89.

Pacteopumocts (r/n) npu 20 °C: H-rekcan — 0,063, Tonyon — 0,29, au-
xnopmerad — 1,8, meranon — 1,1, Boxa — 0,08 mr/n (npu pH 7 1 25 °C).
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BeiectBo cTabuibHO B KMCABIX cpefax (20 °C, pH 5—7, DTsp > 150
IHeit), pasfaraeTcs B HIEIOYHEIX pacTBopax (npu pH 9 DTy 42 nus).

TurueHuueCcKue HOpMaTHBEIL:

OJIK B mouBe — 0,2 mr/kr;

I1JIK B BoZE BOKOEMOB — 0,01 Mr/mm’.

O6racme npumenerus npenapama. [{udiryGeH3ypoH HCIIONB3YETCA OIS
YHHYTOKEHHA IMPOKOro IHana30Ha HAaCceKOMBIX-BpeauTeneil, NUTarouMxcs
SMCTHAMY JIECHBIX ¥ TUIOJOBBIX AEPEBLEB, a TAKKE IUIOAaMH.

VHUYTOXKAET HEKOTODPBHIX FNIABHBIX BpelauTenieit xiomka, 60608, cow,
LMTPYCOBBIX, Yas, OBOIIHKIX KYJBTYp M rpuboB. Take Mo3BOIAET YHHUTO-
JKarh JHYNHKH NETAIOLIMX HACEKOMBIX, B T. 4. MOCKHUTOB, KY3SHEYUKOB M MH-
rpanuoHHoH capaHun. DddekTuBer NpoTuB AONOHEBOM IIONOKOPKH, ame-
pukasckoi Oenoit 6abo4ky, JIMCTOBEPTOK H IIP.

2. Meroauka onpenenenus uduydeH3ypoHa B Boje, HO4YBE,
nacTOMIEHBIX TPaBax M JiorepHe Meroaom BIXKX

2.1. Ocnoerpie nonoxncenun

2.1.1. Ilpunyun memooa

Meroguka ocHOBaHA Ha onpelencHHH AupIyGeH3ypoHa MeETOAOM
B3XX ¢ ucnonesopanuem Y ®-geTekTopa nocie ero U3BedeHus u3 obpasion
BOJHO-aLiETOHOBOM CMECBIO M OYHMCTIKE MyTeM IepepaclpefeeHus Mexxy
JBYMS XUIAKUMHE (azaMy, a TAIoKe Ha KOJIOHKE C CHIMKareieM.

2.1.2. Memponozuueckas xapaxmepucmuxa Memooa
Merponoryueckas xapaxTepyCTHKa MeToa npeacTasiena 8 tao. 1, 2.

Tabnuua 1
MetpoJiorusecKas XapaKTepHCTHKA MET0Aa
Cpenxee
OtHocu-
Ipenen | IuanasoH on- jsa:e;{:; TEeNBHOE I}"{(:;I::;?I:'
O6sexr | obHapy- | peReIseMBIX Hmp 05 ( CTaH- BAJI CDE Hg_
aHanM3a | JKCHWd, | KOHUCHTpaumi, | = ° °0 Ifgm zapraoe | npznz 4
MI/Kr Mr/kr O%’:lelm OTKIOHE- | "p'_ g5
n=24) Hue S, % ’
Bona 0,0005 | 0,0005—0,002 93,1 5,22 2,09
Tousa 0,01 0,01—0.4 86,1 6,38 2,55
MacT6um-
HBlE TPABL 0,01 0,01—0,4 84,0 6,08 2,43
JhouepHa 0,01 0,01—0.4 87.8 7,27 2,91
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Tabnuua 2

Hoaxora onpenenenus JudyGeH3ypoHa B Bojie, NOYBe, NACTOHMIHBIX TPABAX U
JouepHe (n = 6 A8 KaXI0H KOHNEHTPALMH)

Brece- Haiizeto Cranpaprsaoe ﬂonepmemx:mifx IMonnota
Cpena HO, MI/xE > | OTKNOHEHHE, | uHTepBalN, % onpezene-
MI/KT S+ (P=0,95,n=6) ", %

Bona 0,0005 | 0,00047 | 2,07-10° 3,31 94,3
0,001 | 0,00093 | 5,63-10° 4,50 92,5
0,002 | 0,00185 | 1,29-10* 5,16 92,7
0,005 | 0,00465 | 2,33-10* 3,73 93,0
Cpexnnee 93,1
Iloysa 0,01 0,0084 4,97 - 107 3,98 84,1
0,02 0,0171 8,80 10" 3,52 85,6
0,04 0,0353 3,14 - 107 6,28 88,3
0,1 0,0864 8,29 - 10° 6,63 86,4
Cpennee 86,1
HNacréum- 0,01 0,0084 7,94 - 10* 6,35 88,7
HBIC TPABBL | () 02 0,0156 7,72-10* 3,09 78,1
0,04 0,0337 | 2,41-10° 4,82 843
0,1 0,0849 6,48 - 10” 5,18 84.9
CpenHee 84,0
Jhonepsa 0,01 0,0088 7,68 -10* 6,15 88,3
0,02 0,0175 1,39 - 10” 5,56 87,4
0,04 0,0362 2,78 - 107 5,56 90,5
0,1 0,0850 7,50 - 107 6,00 85,0
Cpennee 87,8

AlIeTOH, una
Aueronutpun aiasi BOXX, «B-230HM» unu x4

2.1.3. H36upamenvHocms memoda

IlpucyrcTBMe ApYTrHX MECTHUMIAOB, OJM3KMX MO XUMHYECKOMY CTpoOe-
HHIO ¥ 001aCTH IPUMEHEHMU, ONPENeTICHHIO HE MEILaeT.

2.2. Peaxmuev! u mamepuans

T'OCT 2603—79
TV 6-09-3534—87
I'OCT 4201—79

Buxap6oHaT HaTpus, X4
BymakHble PUIBTPEL KKpacHas JIEHTa»

Bona GuaUCTHILIMPOBAHHAA, NEHOHU3UPOBAHHA

TV 6.091678—86
I'OCT 6709—79

Judry6eH3ypoH, aHanUTHIECKHH CTaHAAPT C COo-
nepxkaHueM 4. B. 99,9 %

6
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JuxopMeTaH, X4 TV 2631-019-
44493179—98
Ju3THNoBEIi 3dup, 4 OCT 84-2006—88
XKeneso (I1) cepHo-KHCITOE, XY I'OCT 4148—78
Kanmii yrnekucnsiii, X4 I'OCT 4221—76
Kanus nepmadranat I'OCT 20490—75
Kansuus xsopun, X4 T'OCT 4161—77
Kucnora oprodochoprasi, umn. (Ferak, I'epmanus)
HIH X4 I'OCT 6552—80
Kucnora cepHas, X4 I'OCT 4204—77
Harpuii cepHO-KUCbIH 6e3BOAHBIH, 4
CBEXEMPOKANCHHbIH I'OCT 4166—76
Harpuii xn0opucTeIi, Yna I'OCT 4233—77
Hatpus ruapoxcun, xu I'OCT 4328—77
H-I'ekcaH, X4, CBexeneperHaHHbIi TV 2631-003-

05807999—98
INoxsuxHas dasa wis BOXX: cMech aleTOHUTPUA—
Boza (56 : 44, no o6bemy)
Cunukarens Ui KOJJOHOYHOH XpoMmarorpaduu
JI40/100pum (Chemapol, YexocmoBakus)
CrexoBara
®nopucui 150-250 um (Merck, I'epmanns)
®docpopa NEHTOKCHTA, 4 MPTY 6-09-5759—69
OmoeHT Ne 1 juist KONOHOYHOH Xpomarorpaduu: cMech
rexcaH—ausTHIOBLIH 3¢up (80 : 20, no oGvemy)
OmoeHT Ne 2 15151 KOJIOHOMHOH XpoMmaTorpaduu: cMech
reKCaH—IuITUnOoBbIA 3dup (55 : 45, o oGpemy)

2.3. IIpubopet u nocyoa

JKunkocTHbIH Xpomarorpad «AnsaHe» hupmsl «Wa-
ters» ¢ Y®-gerexropoM (Waters 2487), cHabxeHHBIH
Jera3aTopoM, aBTOMaTHYECKHM [IPO60OTOOPHUKOM M
TEPMOCTATOM KOJIOHKH, WM aHAJIOTHYHBIH

Konorka Symmetry — C18 (250 x 4,6 Mm), 3epue-
Hue 5 MxM (Waters, USA) unu aHanornysas
IIpenxononka Waters Symmetry C18

Becs! aranutuyeckue BJIA-200 I'OCT 34104—80E
WA aHAJIOTHYHbIe
‘YcraHoBska ynbTpassykosas «Cepbra» TV 3.836.008
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MenbHuna HoxeBas PM-120 u naboparopHast 3ep-

HoBas JIM3 TV 1-01-0593—79
Poraumouuslii Mcnaputens BakyyMHbli HP-1M TV 25-11-917—74
WIH aHAJIOTHYHBIH

Bunuctunnarop

Hacoc BogocTpyitHbiid MPTYV 42 861—64
KonGs! roiockonoxHbIe Ha mumdax KI1150029/32 TC  T'OCT 10384—72
Kon6s! kpyrionoHHbie Ha tumax KII150 29-32 TC ~ I'OCT 10384—72

Bopouku naboparopseie B-75-110 I'OCT 25336—82
Boponku aenurensHeie BJ1-3-500 I'OCT 8613—75
LiunuHape: MepHbie Ha 100, 250 u 1 000 cM I'OCT 1774—174
Kon6s1 MepHsle Ha 25, 50, 100 n 1 000 o’ T'OCT 1770—74
IMunerkw Ha 1, 2, 5, 10 oM TOCT 22292—74

2.4. Ombop npob

Ot60p npo6 NMPOM3BOAUTCS B COOTBETCTBUH C «YHHGUUUPOBAHHBIMU
npaBunaMu otéopa npo6 CceNbCKOXO3MHCTBEHHOM MPOXYKIMH, MHINEBBIX
TIPOTYKTOB U OOBEKTOB OKpYIKalomiell cpelbl A ONpeAesieHuss MUKPOKOJIH-
gect nectauunoB» (Ne 2051—79 ot 21.08.79). IIpobbl pacTHTENBHBIX Ma-
TEpPUAJIOB XpaHATCH A0 aHalH3a B MOPO3WJIbHOH KaMepe NpH TeMIepaType
-18 °C. [Ins niuTenpHOro XpaHeHus npoObl MOYBBI MOACYINUBAIOTCA INPH
KOMHATHOH TeMIiepaTrype B OTCYTCTBHE NPAMOro cojiHeuHoro cera. Cyxue
MOYBEHHbIE 00pa3Libl MOTYT XPaHUTBCA B TeueHue roxa. Ilepen aHamu3om
CYXYyI0O MOYBY NPOCEHBAIOT 4Yepe3 CHTO C OTBEPCTHAMH AHAMETPOM 1 MM,
npo6bl MacTOMIIHBIX TPaB U JIIOLIEPHB! H3MENBYAIOT Ha aGopaTopHO# Menb-
uutie. [Tpo6b1 BoAB! XpauAT npu Temneparype He Beime 4 °C B Teyenue 3
CYTOK, npu Temneparype —18 °C — B Tedenue Mecaua.

2.5. HoozomoeKka Kk onpedenenuio

2.5.1. IToozomoexa u oyucmka peaxmugoe u pacmeopumenei

OpraHuyeckye pacTBOPHTENH NepeX HayanoM paboTsl OYHINAOT, Cy-
IIaT WU MEPErOHAIOT B COOTBETCTBHH C THNOBHIMH MeTOAMKaMu. I'ekcaH u
XJIOPHCTHIN METHIIEH BCTPAXUBAIOT C HEGOBIINMH NOPLUUAMH KOHLEHTPUPO-
BaHHON CEPHOM KHCIOTHI JO NpPEKpalleHHs OKpallMBaHUA CBeXeH MOpLMH
KHMCJIOTBI, 3aTEM IPOMBIBaIOT BOAOH, 2 %-HBIM PacTBOPOM THAPOKCHAA Ha-
TPUA B CHOBA BOJOM, IOCJIE 4€ro MX CyLIAT Haj FMAPOKCHIOM HAaTpHA U Ie-
PErOHSIOT.

Juatnnosriii a¢up (1 1) npeaBapHuTenbHO BCTPAXUBAIOT ¢ 20 MI cBe-
JETIPHTOTOBJIEHHOTO PacTBOpa XenesHoro kymopoca (30 r cynedara xeneza
B 55 M Boasl ¢ mobaBneHHEM 1,5 I KOHLIEHTPUPOBAHHOM CEPHOI KHCIOTHI).
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3aTeM AMOTHIIOBBIH 3dHp MocnegoBaTebHO MPOMBIBAIOT 0,5 %-HbIM pPacTBO-
pOM nepMaHraHaTa Kanus, 5 %-HbIM PacTBOPOM THMAPOKCHJAA HAaTpHa H BO-
IO}, MOCIie ¥ero CymaT Haj XJIOPHCTHIM KaJIbLIMEM U NEeperoHsioT.

AHETOH NEeperoHsIoT Haj MEePMaHraHaTOM Kaius W moTtamem (Ha 1 a1
aneroHa 10 r KMnO,4 u 2 r K,COs5).

AUETOHHTPHII CyLIAT Haj MEHTOKCHAOM (ochopa U MEPErOHSIOT; OTO-
THaHHBIH PacTBOPUTE/Ib IOBTOPHO NMEPErOHSIOT Hall YIJIEKUCIIBIM KaJTMEM.

2.5.2. Konouyuonuposanue KONOHKYU

Iepen Hawanom aHanu3a KONOHKY Symmetry-C18 KOHAMLIMOHUPYIOT B
NOTOKEe MOABMKHOHK ¢a3bl (1 MI/MHH) Ho cTabunM3auuy HYJEBOH NHMHUM B
TeyeHune 1—2 4.

2.5.3. Ilpuzomoenenue pacmeopos

Hna npurotoeneHus 0,02M pactBopa optodocopHOit KMCAOTHI 2T
98 %-noii (umu 2,25 r 87 %-Hoit) kpucramuyeckoir H;PO, nomemator B
MEpHyIO k0J0y o6beMoM 1 11, pacTBOpAIOT B 600 M AMCTHILIMPOBAHHOM BO-
IBl U JOBOJAT 06beM OO METKH AMCTHIUIMPOBaHHOW BOXOM. s mpUroros-
aenns 0,1M pacteopa NaHCO; 9,3 r kpucrammmieckoro 6ukapboHara Ha-
TPHUS MOMEINAIOT B MEPHYIO KosiOy Ha 11, pacTBOPAIOT NPH NepeMeLIMBaHHH
B 600 MN QUCTUILIMPOBAaHHOH BOIBl ¥ ZOBOIAT 00bEeM pacTBOpa IO METKH.
Jinsa nonydenus 50 %-HOro BOZHOFO aueToHa B KoJibe eMKOCTBIO 1 J1 cCMemn-
BatoT 500 mn auerona ¢ 500 M ZMCTUIIIMPOBAHHOM BOAKI, MCMIONB3YS Mep-
Hble UHAMHADPBE. [N IPUroTOBNEHUs NMOABHKHOM ¢a3bl cMenBaoT 560 mi
aueToHUuTpUna ¢ 440 My OMAKMCTHANMPOBAHHON BoABl B kosibe Ha 1 000 mui,
cMech PUIIBTPYIOT, MPH HEOOXOAMMOCTH Herasupylor. JUia NpHroTOBJIEHUs
amoenTa Ne 1 B kosi6e Ha 1 000 mMn cvemuBaroT 800 Mu H-rekcaHa u 200 mi
AU3TUNO0BOro 3¢Hpa. J{nd npuroTosaeHus smoeHta Ne 2 B konbe Ha 1 000 mn
cmemHBaloT 550 Mn H-rexcana ¥ 450 ma ausTHNOBOro 3dupa. Jna npuro-
ToBJieHHs 20 %-HOro pacTBOpa XJOPHUCTOro HaTpus 20 I KPUCTAIMYECKOro
NaCl nomMemaior B MepHyIO KoJ0y Ha 1 j1, pacTBOPSIOT PU NepeMeIMBaHUN
B 800 MJT AMCTHIUIMPOBAHHOM BOJBI M IOBOIAT 00bEM PacTBOpA JO METKH.

2.5.4. Ilpuzomognenue cmandapmuozo u 2pacyuposoyHelx pacmeopos

bepyT TouHyro HaBecky IuM¢ybeH3ypoHa (50 Mr), mepeHOCsIT B Mep-
Hy1o konby Ha 50 Mii, pacTBOPSIOT HABECKY B ALETOHUTPWIIC U JXOBOJAT IO
MeTkH (CTaHIapTHLIHA pacTBOp ¢ KOHUeHTpauueit 1,0 Mr/mi). I'panyuposou-
HbI€ pacTBOPHI ¢ KoHUeHTpauuamu 0,05; 0,1; 0,2; 0,5; 1,0 u 2,0 Mxr/MJj roro-
BAT METOJOM IIOCJIeNOBATENbHOrO pasbasieHus no o6beMy, HCIIONB3ys pac-
TBOp TORBIKHOM a3kt (CMech AlETOHUTPUI-OMAUCTHIIMPOBAaHHAA BOJA,
56 : 44, no o6vemy). CTaHHapTHBIH PacTBOP MOXHO XPaHHTh B XOJIOAUIBHH-



MVK 4.1.1217—03

ke npu Temneparype 0—4 °C B TedeHue 1 Mecdua, rpagyHpOBOYHEIE pac-
TBOpPHI — B TEYEHHE CYTOK.

2.5.5. locmpoenue zpadyuposounozo zpaguxa

JIna moctpoeHHA TpafgydpoBOYHOro rpaduka (Turomaps Muka — KOH-
ueHTpauus qudry6eH3ypoHa B pacTBOpe) B XpoMmartorpad BBOMAT Mo 20 MK
rpagyHpoBOYHBIX pacTBOPOB (He MeHee 3-X MapayuIebHBIX M3MEPEHHil s
KaXAON KOHIIEHTpaLUuH, He MeHee 4-X TOouyeK MO JHAma3oHy HM3MepsAeMBIX
KOHLIEHTPAL|ii), H3MEPAIOT MIOINANH HKOB M CTPOAT rpaduk 3aBHCHMOCTH
CpeIHero 3HaueHUs MNolaly NUKa OT KOHLEHTpanuu audnyOGeH3ypoHa B
rpajyHpOBOYHOM PacTBOpe (MKI/MII).

2.5.6. II0020mo6Kka KOROHKU C CUNUKAZeNEM O OYUCMKU SKCPAKMA

B HWXHIOIO 4acTh CTEKIAHHON KOJOHKH JUTMHOM 25 CM W BHYTpPEHHMM
JuaMeTpoM 1 CM MOMEINAIOT TAMIIOH U3 CTEKJIOBATHI, 3aKPHIBAIOT KPaH H BHO-
CAT CYCHIeH3HIO 5 T' cunukarens B 20 MJI CMECH reKCaH—AMSTHIOBBI 3¢up
(80 : 20, mo o6BeMy). [laroT pacTBOPUTENIO CTEYb JO BEPXHEro kpas copbeHra
¥ MOMEMIAIOT Ha Hero ciofi ¢nopucuna BeicoTodi 1 cM. Kononky nocneposa-
TeJIBHO MPOMBIBalOT 50 MJ cMecH reKcaH—Au3TUNOBSIH 3¢up (55 : 45, mo 065-
emy) u 30 M cMecu rexcan—auaTUNOBBIN 3dup (80 : 20, mo oOBeMy) co cko-
poCThIO 1—2 Kamik B CEKyHAY, NIOCIe Yero OHa roToBa K pabote.

2.5.7. Ilposepka xpomamozpagyuieckozo noeedenus ougnybensypona
HAa KOJNIOHKEe C cunuxazenem

B xpyrinogoxnyio konby emxoctsio 10 Mn otbupator 0,1 M ctaHmapt-
Horo pactBopa mu(pIybeH3ypoHa ¢ koHueHrpauued 10 Mkr/mn. OtaysaioT
PacTBOPHTENH TOKOM TEIIIOro BO3AyXa, OCTATOK pPacTBOPAIOT B 5 MII 3JIIO€H-
Ta Ne 1 ¥ HaHocAT Ha KoJIOHKY. Konby o6MbiBatoT etie 5 M amoenTa Ne 1 u
TalKe HAHOCAT Ha KOJIOHKY. IIpoMbiBarOT x00HKY 50 mu amoeHTa Ne 1, 3a-
TeM 40 mn amoenTa Ne 2 co ckopocTeio 1—2 karid B ceKyHAy. OTOupaior
¢pakuuu mo 10 Mi Kaxaas, ymapHBarOT, OCTATOK PACTBOPAIOT B 2 MJ NOA-
BukHOM da3el an BOXX (n. 2.5.3) u ananusupyior Ha cofepxanue audiy-
6eH3ypoHa 1o 1. 2.6.5.

DpakuyH, cogepxaie audrydbeH3ypoH, 06beUHAIOT, YIapHUBAIOT AO0-
CyXa, OCTaTOK pacTBOpAOT B 2 M moiBmkrON (asel g BOXX u BHOBB
aHaNIu3HpYT Mo M. 2.6.5. PacuuTeIBalOT cosepxanue gudyGensypona B
3J10aTe, ONpelensas NOJHOTY BEIMBIBAaHMS BEWIECTBa M3 KOJIOHKHM M HeobXo-
JUMBIH 719 OYUCTKH IKCTPAKTa 00BEM ITIOEHTA.

IIpumeuanne: npodwis BLIMBIBaHUA AH(RyGeH3ypOHA MOXET MEHSATLCA IIPH
HCII0/Ib30BaHUM HOBOM MapTuk cOpOEHTa U pacTBOPHTENEii.
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2.5.8. Iloozomosxa npubopos u cpedcmes usMepeHus

VcTaHOBKA 1 MIOJTOTOBKa BCEX NPUGOPOB M CPEACTB M3MEPEHHS NIPOBOAMTCS
B COOTBETCTBHH C TpeOOBaHHAMM CTAHAAPTOB M TEXHUYECKOH JOKyMEHTAUMH.

2.6. IIpoeedenue onpedenenus

2.6.1. Onpedenenue ougpnybensypona 6 6ode

K ofpa3uy npeasapurensHo oTdUIBTPOBaHHOM BoAbI 06beMoM 100 ma
no6asnsior 10 r NaCl u nepeMemuBaloT 10 pacTBopeHHs coiu. [TonyueH-
HBIH pacTBOp MEPEHOCAT B ACNUTENBbHYIO BOPOHKY €MKOCThIO 250 MJ M 3KCT-
parupyioT qudny6eH3ypoH reKCaHOM TPHXAbl NopuusMu no 30 M, BCTps-
XHuBasd Kaxnplit pa3s B TedeHue 2—3 MuH. OObeAMHEHHBIN 3KCTPakT PUIbT-
pyIoT yepes cnoit 6e3BogHOro cyibdara Harpus (2 r), OCYLIMTENH IPOMBIBa-
10T 10—15 Mn rekcada. [Tocie 3TOro 3KCTpakT ynapuBaloT AOCyXa Ha poTa-
LIMOHHOM HCIapuTelie MpU TeMmnepatype He Boliue 40 °C.

Cyxo#t ocratok pactsopsioT B 1 My nmoasmxkHO# ¢a3bl it BOXX u
20 MK pacTBOpa BBOAAT B XKHAKOCTHBIH XpoMarorpad.

2.6.2. Onpeodenenue oughnybenzypona é nouge

OO6pasel; BO3MyLIHO-CYXO# IOYBBI Maccoif 10 r HOMeImaoT B KOHNYECKYIO
kos6y emkocTeio 250 M ¢ npuTepToii Mpobkoii, nodaensoT 40 M 50 %-Horo
BOJIHOT'O aLIETOHA M IKCTParupyroT B Te4eHUe 15 MHH Ha yJIbTpa3ByKOBO#H OaHe.
CycneH3uio QUIBTPYIOT Ha CTEK/IHHOM BOPOHKE 4epe3 OyMakHbIl Guistp
«KpacHad neHTa». DKCTPaKUHMIO NoBTopsioT aBax sl ¢ 30 Mi 50 %-Horo BoaHO-
ro aueroHa. O6beAHHEHHBIE 3KCTPAKTHI YIIapUBAlOT JO BOAHOro ocrarka (50—
55 Mi1) Ha pOTOPHOM MCIIapHTeNe NpU TeMnepaType He Bbite 40 °C.

BoaHbIlf OCTaTOK MEPEHOCAT B JEIHTENLHYIO BOPOHKY 09BEMOM 250 M,
10630t 50 Mt 20 %-Horo pacteopa NaCl u mudiyGeH3ypoH 3KkCTparupyioT
rexcaHoM Tpwxapl no 30 M, BCTpAXHBas NEIMTENbHYIO BOPOHKY KaKmbI pas
no 2—3 MuH. OOBbeIMHEHHBIH SKCTpakT QUIbLTPYIOT 4epe3 cioil Ge3BomHOro
cynbara Hatpus (2 r), ocymuTens npoMeiBaloT 10—15 mut rekcana. Ilonyden-
HbIH pacTBOp YNapuBalOT HA POTOPHOM MCIIAPUTENE MPH TeMIIepaType He Bbille
40 °C. JaneHeIIy o 04YUCTKY IKCTPAKTa IPOBOJAT 10 MHKTY 2.6.4.

Cyxoli ocTaTOK pacTBOPAIOT B 2 MJI noABwxHOH ¢a3ssl wia BOXX u
20 MKz pacTBOpa BBOAAT B XHAKOCTHBIH XpoMaTorpad.

2.6.3. Onpecenenue Oughnybensypora @ nacmbuwyHelx mpagax u JoyepHe

Hasecky Maccoit 10 r u3aMeNb4eHHbIX Ha HOXEBOH MeJIbHHLE NacTOHII-
HBIX TPaB WJIH JIOLEPHH! TOMELAOT B KOHUYECKYIO K0j16y eMKocTsio 100 Mn
M SKCTparupyot auduybexsypon 40 MJI BOZHOrO alETOHA HA yJAbTPa3BYKO-
BOit ycTaHOBKe B TeueHHe 15 MuH. CycneH3Hu0 QUIBTPYIOT Yepe3 OyMaHBbli
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GunbTp «kpacHas JNeHTa». DKCTPAKUMIO MOBTOPSIOT JBAXKAB!I IOPUHAMHU IO
30 mi. OObeaUHEHHBIH 3KCTPAaKT KOHUEHTPUPYIOT Ha POTOPHOM HCIIApHUTENe
npu Temnepatype 40 °C no o6bsema 50—55 mir.

HudnyOGeH3ypoH nepesKcTpardpyroT TPHKABI XIOPHCTHIM METHICHOM,
nopuusMu 1o 30 M, BCTpAXWBasd NEIUTENbHYIO BOPOHKY B TeYeHHE 2—
3 MuH. Bepxuuii BOmHbIH Ci0il oTOpachiBaloT. OObeXMHEHHBIH 3KCTPaKT
[IPOMEIBAIOT B JIeNUTeNIbHON BopoHKe Tprkasl 0,1 M pacTBopom 6Gukap6oHa-
Ta HaTpUA MopuuiMH no 30 mi u oxuH pas 50 ma 0,02 M pactBopa opto-
dochopHOH KHCHOTEI, BCTPAXHBaA BOPOHKY B TeueHHe 2—3 MuH (NIpH BCeX
MPOMBIBKaX BEepXHMI BOAHBIH ciofi oTOpaceiBaloT). Opranuyeckyro ¢asy
¢unpTpytoT 4epe3 cinoii 6ezBopHOro cynndara Hatpua (2 r), OCyIIMTelb
npoMeiBaioT 10—15 mn xnopucroro metrunena. IlonydeHHsiii pacTeop yna-
PHBArOT JOCyXa Ha POTOPHOM MCIapUTesie Ipy TeMnepatype He Bbimie 40 °C.
JanbHeiinnyio 04HCTKY 3KCTpaKTa MPOBOJAT MO IMyHKTY 2.6.4.

IIpumeuanue. [{ns BRICYHNIEHHEIX PAaCTUTENHHBIX MNPl 1enecoo6pa3Ho npoBo-
JUTH 3KCTpakLmio qudy6eH3ypoHa TpeMs NOPUMAMU JUXJIopMeTaHa o 30 M kax-
Jas Ha yJABTPa3BYKOBOH GaHe (NPOROMKHMTENHHOCTD KaXIOH IKCTPakuMu — 15 MuH),
MUHYS CTAIMIO [IEPEIKCTPAKLUM U3 BOJHOTO PacTBOpa.

2.6.4. Ouucmxa Ha KONOHKe C CunuKazenem

Ocrarok B Kkoi0e, NMOMyYeHHBI NPH YNAapHUBaHUM OYHIIEHHBIX MO
no. 2.6.2 ¥ 2.6.3 3KCTPaKTOB PacTHTEIBHOTO MaTepHalla WX MOYBBI, KONH-
YeCTBEHHO MIEPEHOCAT TpeMs 3-MUIITMIMTPOBBIMY MOPLMAMH CMECH IeKCaH—
nauatunoBsiit adup (80 : 20, no 06beMy) B KOHAHLIHOHUPOBAHHYIO XpOMATO-
rpaduyeckyro KONOHKY (n. 2.5.6). IIpOMBIBafOT KONOHKY 50 MJ 3Jr0eHTa
Ne 1, xoropslit otOpackBaiotT. JudyGensypon amoupyiot 40 M 3/m0eHTa
Ne 2, cobupas am0ar B rpylieBUIHYHO K00y eMKkocTrio 50 M. Pactop yna-
PHBAIOT IOCYXa Ha POTOPHOM HCIapuTesie Npu TeMneparype He Beime 40 °C.
Cyxoif ocTaToK pacTBOPAOT B 2 M NOABMKHOMN ¢aser s BOXX u 20 mxn
pacTBOpa BBOIAT B )KUAKOCTHEIH XxpoMaTtorpad.

2.6.5. Yenosus xpomamozpaguposanus

XKupkocTHeli xpoMarorpad «AsesHe» Gupmbl «Waters» ¢ Yd-getek-
Topom (Waters 2487), cHaOxeHHBIH Qera3aTropoM, aBTOMaruieckuM mpoGo-
OTOOPHHKOM M TEPMOCTATOM KOJIOHKH, HJIM APYro# C aHaNOTHYHBIMHU XapaK-
TEPUCTHKAMH.

Kosonxa Symmetry — C18 (250 x 4,6 MM), 3epHeHue 5 mxm (Waters,
USA) win aHanorHyHasi.

Temneparypa xonoxku 30 °C.

Ilpenxononka Waters Symmetry C18 s 3a1yTht aHATUTHYECKOM KOJIOHKH.

IMoppinxHas ¢asa: aLeTOHUTPHII-BOAA B COOTHOIIEHMH 56 : 44 (1o 0GBeMy).
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CKOpOCTB MOTOKA 3MOeHTa: 1 MJI/MMH.

PaGouast [yiuHa BOSHEL 260 HM.

O6bem BBOXMMO# npoOsl 20 Mxi. Bpemst ynepxuBauus audiybensy-
pona (11,6 £ 0,1) MUH.

JInneispii Auana3on Aerektuposadus 0,05—2,00 mxr/mi.

2.6.6. Obpabomka pe3ynemamos ananuza

KonuuecTBeHHOe ONpefeNneHHe MPOBOJAT METOAOM abCONIOTHOM rpa-
JLYHPOBKH, conepxaHue AudiybeHsypona B o6pasue BOAbI, MOYBHI WIH pac-
TeHuit (X, MI/Kr) BLIYHCIAIOT 10 Gopmyne:

Y= S,-C-V .
S, P

S)— mowans nuxa AudayGeH3ypoHa B CTaHIAPTHOM PacTBOpPe, MM ;

S,— rutomans nuka audryGen3yposa B aHATH3UpyeMOit TpoGe, MM,

V — 06BEM npo6sl, MOAFOTORIEHHOH! TS XPOMaTOrpathuecKoro aHammsa, M,

P — HaBecka aHanu3upyeMoro obpasua, r (U1 Boast — o6neM, Mi);

C — KOHIEHTpaLHs CTaHAapPTHOro pacTeopa auyGeH3ypoHa, MKI/MIL.

Conep)kaHue OCTaTOYHBIX KONUYECTB AubnyOeH3ypoHa B aHaIU3Mpye-
MOM 00pa3siie BBIYHCIAIOT KaKk CpeHee u3 3-X napanienbHbIX OnpeaeNeHui.

O6pa3isi, parolnye MUK 6oNbIIKe, YeM CTaHAApPTHBINA pacTBOp AuGIy-
6eH3ypoHa 2 MKr/Mi1, pa3baBlifioT.

roe

3. TpeGoBaHHA TEXHHKH 0€30ACHOCTH

Ipu nporenenuu paboThi HeoOx0AMMO cobmogaTh TpeGOBaHUA MHCT-
pyxuuu «OcHoBHbIe npasuna 6e3onacHoii paboTs B XUMHYeCKoO# nabopato-
pHu», O6LIENPHHATHIE NpaBUia O€30M1aCHOCTH NPH paboTe C OpraHMYeCKUMH
PacTBOPUTENAMM, TOKCUYHBIMH BEWIECTBAMH, 4 TalKEe MHCTPYKUHMH HO 3KC-
IUTyaTalMy )KUAKOCTHOrO XpoMarorpada u anekrpoobopynosanus ao 400 B.

4. KouTpOJIb NOrPeIIHOCTH H3MepeHn i

OnepaTuBHBI KOHTPOJb MOTPEMIHOCTH M BOCHPOM3BOAMMOCTH H3Me-
pEHHH OCYLIECTBIIAETCS B COOTBETCTBHM C pekoMeHmauusamMu MU 2335-95
«I'CH. BHyTpeHHUI KOHTPOJIb KAY€CTBA PE3yJIbTaTOB KOJHYECTBEHHOTO XH-
MHYECKOIO aHAH3ay.

5. PazpaboTuuku

¥O03uxun O. C., Yepmenckasn T. [1., Hubymsckas K. A., Jlomxenko B. . Bee-
POCCHICKHMI Hay4HO-HCC/IeAOBATEbCKUM MHCTUTYT 3allMThl pacTeHuii. 196608,
Canxr-TTerep6ypr, ITymukuH, mocce Iloxbemnsckoro, 1. 3. Tenedon: 470-41-98.
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