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AHHOTauuA

Lenb nccnepoBaHumin: pa3paboTaTtb METOAMKY KONMUYECTBEHHOro ornpeaenexnsa deH6eHgasona (OB3) n ero metabo-
JINTOB B OpraHax M TKaHAX OBEL, METOAOM BbICOKOIOPEKTUBHOWN KUAKOCTHOWM XpomaTtorpadum C TaHAEMHbIM Macc-
CNEKTPOMETPUYECKIM AeTeKTMPOBaHeM (BIXKX-MC/MC).

Matepuanbl n metogpbl. Banugauuio metoaukn onpegenenna ®b3 n ero metabonnToB nocrne BBeAeHNA CyrnpamoseKy-
NAPHOro Komnnekca peHbeHAa30/1a BbIMOSHAMN B COOTBETCTBUM C MEXAYHAPOAHBIMU PYKOBOACTBAMU MO NOKa3aTensam:
JINHENHOCTb, CTEMEHb U3BNEYeHNs, CNeLUNPUUHOCTb, NPELM3NOHHOCTD, NPABUAbHOCTb (TOYHOCTD), NPeaesbl KOMYeCTBEH-
HOTO 1 KaYeCTBEHHOTO onpefaeNneHus.

Pesynbratbl 1 06cyxAeHne. AIanTMpoBaH MeTOA KonmyecTBeHHOro aHann3sa ®B3 n ero metabonutoB cynbdoHa u cynb-
¢dokcmaa B opraHu3me oBell Nocsie BBeAeHWA CynpamMoneKynapHoro komnnekca. lNpennoxeHHasa MeTOANKa UMeeT NIUHeN-
Hyto 3aBucMmocTb (R > 0,99) B grnanasoHe 5-1000 Hr/r 1 Nokasasna XopoLuyo BOCMPON3BOAUMOCTb Y MPaBUIbHOCTb.

KnioueBble cnoBa: cynpamorekynsapHblil KoMmnneke, peHbeHaason, BIXKX-MC/MC, Banugauus, KannbpoBKa, CTeneHb us-
BJIeUEHUS

npOBpa‘lHOCTb ¢I/|HaHCOBOI7I AEeATENIbHOCTUN: HUKTO U3 aBTOPOB HE nMeeT d)lechosoM 3anHTepPeCoBaHHOCTW B NpeacTas-
NEeHHbIX MaTepunanax nin metofax.
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Abstract

The purpose of the research is to develop a methodology for the quantitative determination of fenbendazole (FBZ) and
its metabolites in organs and tissues of sheep by high performance liquid chromatography tandem mass-spectrometry
(HPLC-MS/MS).

Materials and methods. The method for determining of FBZ and its metabolites after the administration of the
supramolecular complex of fenbendazole was validated in accordance with international guidelines for the following
indicators: linearity, recovery, specificity, precision, accuracy, limits of quantitative and qualitative determination.

Results and discussion. The method of quantitative analysis of FBZ and its metabolites sulfone and sulfoxide in the body
of sheep after the administration of the supramolecular complex has been adapted. The proposed method has a linear
relationship (R > 0.99) in the range of 5-1000 ng / g and has shown a good reproducibility and accuracy.
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[l TOBBILIEHMsT PAaCTBOPUMOCTH, OMOMO-
crynHocTit U 3ddekTuBHOCTH mpemnapara 6br1a
IpUMMEHeHa MeXaHOXMMUYecKass TEXHONOIMS C
VICTIONIb30BAaHMEM IOJIVBYHWINMPPOIUIOHA IS
a/IpeCHOI JOCTaBKM, YTO MO3BOJIN/IO 3HAYUTEIIb-
HO HOBBICUTb aHTUI€/IbMUHTHYIO aKTUBHOCTb I
CHU3UTD B 2-3 pa3a TepaleBTUYECKYIO JO3Y.

BBepeHme

®enbenmason (Ob3) oTHOCMTCA K Hambonee
YacTO INpUMEHSIEMBIM B BeTepUMHAPUM aHTUTENb-
MUHTHBIM TIperiapataM, Tak Kak oOmajaeT mmpo-
KM CIeKTpoM perictBusi. [Ipemapar Gesomacen
IUIA OpraHu3Ma XUBOTHBIX. VI3BecTHO, uTo O®b3 He
PacTBOPMM B BOJIe 1, TO3TOMY YacTb €ro He abcop-

OupyeTcs B OpraHusMe ¥ TPAH3UTOM BBIIETIACTCS C
dexamusamu. B cBs13u ¢ 3TUM, IPK OTHETBHBIX IeJTb-
MUHTO3aX YXMBOTHBIX, 0COOEHHO, COOaK TeparieB-
Tu4yeckas go3a ©®b3 3HaUNTETHbHO ITOBBIIIAETCA.

2021;15(4):43-50

Ina BHe#OpeHMA CYHNpaMOJEKYIAPHOIO KOM-
mwiekca penbennasona (CMK®) B BeTepuHapHyIo
IPaKTUKy HeOOXOAVIMBI CBefieHVs IO Iapame-
TpaM (apMaKOKVHETUKM M OCTaTOYHBIM KOJIU-
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gyectBaM PB3 1 ero MeTabonMTOB B OpraHU3Me
JKIBOTHBIX.

Llenpro HammMxX McCHefOBaHMUI CTala pas-
paboTKa METOAMKM KOMMYeCTBEHHOTO OIpe-
menennsa OB3 n ero MeTabonmMTOB B OpraHax u
TKaHSAX OBEI] METOOM BbICOKO3((eKTUBHOI
JKUJIKOCTHOM XpomaTtorpapum ¢ TaHJEeMHBIM
MacC-CIIEKTPOMETPUUYECKUM  [eTeKTMPOBaHMEM
(B2XX-MC/MC).

Ma'repwan bl 1 MeTOoADbl

Metopuky onpenenenus Ob3 u ero metabo-
JINTOB IIOC/IE BBENEHUA CYIPAMOJIEKY/IAPHOTO
KOMITeKca eHOeHIa30/1a IPOBOAN/IN METOLOM
B2)KX-MC/MC B skcTpakTax 06pasios 61oma-
TPUIL] OBEI] HA OCHOBAaHNM METOJOB, OIJMCAHHBIX
panee [1,3,5,7,8,11, 12, 16-18, 20, 21], a Taxxe
Y CTIEAYIOINX Ta00paTOPHBIX YCIOBUAX.

OnryuMasnbHble YCIOBUA XpOMaTorpadupoBa-
HYA ObUIM JOCTUTHYTBI IPY CTIEAYIOIVX ITapame-
Tpax: TPajMeHTHbI PEXUM IOJAYN TTOIBVDKHOM
¢aspl (koMIIOHeHT amoeHTa A — 5 MM popmuara
aMMOHUA B BOJie; KOMIIOHEHT 9/IoeHTa B — 5 MM
MypaBbUHOJ KMUCTIOTBI B aLeTOHUTPUIIE), CKO-
pocTp mopauy smoeHTa — 0,3 M/I/MUH., XpoMa-
torpapmyeckass kononka Kromasil Eternity XT
2,5-C18, 2,1 x 100 mm (@ copbeHTa — 2,5 MKM);
npenkononka Kromasil Eternity 2,1 x 10 mm; 06b-
€M BBOJVIMOJ IIPOOBI — 5 MKJI; TeMIIepaTypa Tep-
MocTara KonoHku — 30 °C; Temmeparypa TepMo-
crara aBTOCeMIuIepa — 4 °C; BpeMs yep>KIBaHA
®B3 ~ 5,9 MuH.; BpeMs yaep>xuBaHus peHOeHa-
3071 CynbdoHa ~ 4,2 MUH.; BpeMs ylep>KUBaHA
¢denbenpason cynbokcuza ~ 3,4 MUH.; JIUTEIb-
HOCTb XpoMaTorpadupoBanusa — 8 MUH.

JleTexTupoBaHMe aHAMTOB U BHYTPEHHETO
CTaHJjApTa OCYILECTB/LUIM C IIOMOIIBI0 METOfia
TaHgeMHoIT Macc-criektpometpun (MC/MC) B pe-
JKMMe 3aIMCH CUTHAJIOB BbIOPAHHBIX MOHHBIX peak-
it (MRM). MeTopn MOHM3AIMN: STEKTPOCIIpet B
orpunarensHoM pexxume (ESI-); temmeparypa no-
Husauym 350 °C; motok rasa 10 i1/MuH.; JaB/IeHne
HeOymaitsepa 40 psi; HanpspkeHme +/- 5000 B.

B ompiTe mcnombp3oBanu CbIBOPOTKY KpOBI
oBel] 7-8 Mec. BO3pacTa, a TaKXKe IOTyYEeHHbIE
nocje yoosi mpo6sl BHYTPEHHMX OPTaHOB: Iede-
HU, IIOYEK, cep,ueqﬁoﬁ MBIIIITBI, JIETKNX, CCJIC3CH-
KU, MBIIIIEYHON TKaHU U IIOJKOXHOTI'O JX1pa. Bce
Hp06bI XpaHUIN B XOJIOAU/IbHUKE IIPpU TEMIIEpa-
Type - 20°C go aHanmsa.

JInsa MpuroToBNI€HNA OCHOBHBIX CTaHJAPTHBIX
pacTBOpoB aHa/mTa B3BemyBam 1o 0,0001 r ¢en-
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6enpasona, penbennason cynbpokcuaa u peHoeH-
1a3071 Cynb¢oHa (C y4eTOM YMCTOTBI CTAHAAPTHOTO
obpasua) u pacTBopsuin B 10 MJI alleTOHUTpPWUIIA,
TO/Ty4asi PaCTBOP C KOHL[eHTpawyeit 1 Mr/miL.

IIpoMe>xxyTouHble CTaHAApTHl aHaMUTa TOTO-
BUIM 3 OCHOBHBIX METONOM CMeIIeHMs M pas-
6aB/leHNs [0 JOCTVDKEHMs KOHLIEHTPALMM BCeX
coefiMHeHNit B obmeM pactBope 100 MKr/mi B
aneToHUTpUIe. KoHIeHTpalyy IpoMeXKyTOYHbIX
CTaHIAPTHBIX o6pa3u0B coctapinanu 0,5; 2,5; 10,
25, 50 1 100 MKI/MJI i1 KQKJOTO 13 aHAIUTOB.

CranpaptHble o6pasubl Pb3, ¢endenpmason
cynbdoxcuna u penbeHnaszon cynbpoHa B opra-
HaX U TKaHAX TOTOBWIM ITyTeM o0aB/IeHnA K 1 1
(990 MK mIs CBIBOPOTKM KPOBY) T'OMOTEHU3M-
POBaHHOrO 61OMaTepuaa, MOMEIeHHOTO B IO-
JIMIIPONVJICHOBYIO TPOOMPKY 06BeMoM 15 mi1, 10
MKJI COOTBETCTBYIOIETO IIPOMEXYTOYHOTO pac-
tBOpa ananuta (0,5; 2,5; 10, 25, 50 u 100 Mxr/m)
IO NOCTVDKEHMA KOHLeHTpauwmii 5, 25, 100, 250,
500 u 1000 ur/r. ITocne 3TOrO CTaHAAPTHBIE 06-
pasLbl BOpTEKCHpoBaay B TedeHue 10 ¢ u ocTas-
7N B IOKOe Ha 30 MIH. Ilepef; UCIIOTb30BaHNeM
IIpU KOMHATHOII TeMIiepaTtype. CTaH#apTHBIE 00-
Pas3Lbl UCIIO/Ib30BA/IN CBEXKEIIPUTOTOBICHHBIMIL.

IToaroToBKy npo6 OpraHoB, TKaHEN U CBIBO-
POTKM KPOBU K aHaIN3y IPOBOAN/IN CIEAYIOLUM
o6pazom. Otbéupannu HaBecky 1,00 r (1,00 M1 s
CBIBOPOTKM KPOBM) FOMOT€HM3MPOBAHHOTO 6110~
Marepuaza B IONMIPONMIEHOBYIO NPOOUPKY
o6bemoM 15 M. B xaxpyro npobupky nobass-
JIM TI0 2,5 MKJI pacTBOpa BHYTPEHHEIO CTaHAapTa
KoHLeHTpanueit 50 Mxr/mn. CMech mepeMmenn-
Ba/y Ha BopTekce B TedeHue 10 ¢ m ocraBnamm
B IIOKO€ Ha 5 MuH. 3aTeM moOaBIAIN 7 M/ 3TU-
manerara, comepxkamero 1% (06/06) ammmaka
BOJJHOTO, BOPTEKCUPOBA/IN U NepeMeNINBaIy Ha
opbuTanbHOM IIeiikepe B TedeHue 10 MMH. Ipu
550 06/MMH., LeHTpUPYrUpoBamu 5 MUH. NIpPK
9000 06/MMH. DKCTPAKTBI OTOMpANN B YUCThIE
HO/IMIIPOIIVJIEHOBBIE TPOOUPKM 06beMOM 15 M,
mobassiu 3 Mt rekcaHa (Kpome 06pasIfoB ChbI-
BOPOTKY KPOBI), BOPTEKCHPOBA/IV U IlepeMelly-
Ba/M Ha OpOMTa/NbHOM Ieiikepe B TedeHye 10
MuH. ipu 550 06/MuH. 3arem 06pasibl LEHTPU-
¢yruposamu 5 muH. ipu 9000 06/mMuH., oTb6pa-
ChIBa/IN TEKCAHOBYIO (PpaKIVIO, STUIALIETATHYIO
(dpaxuMio mepenBamy B YNMCThIE TOUIIPOIINTIE-
HOBBIe TpoOMpKY. Ynapusamu npu 50 °C B Toke
asora. Cyxol1 OCTaTOK pacTBOPAIN B 1 M/ IOf-
BIDKHOII (assl, IPOBOAisA 06paboTKy 00pasioB B
¥3-BaHHe IpM KOMHATHOJ TeMIIEpaType, B Tede-
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Hue 5 MyH. uneHTpudyruposamu npu 12000 06/
MJH., pUIBTPOBAIN Yepes MpuLieBbie pUIbTphI
Y TIepeHOCUIN B Buanay obbeMoM 1 Mi s 1o-
CTIeAYIOIIero XpOMaTorpadpOBaHMAL.

Bamupanmsa MeTOmMKM  KOIMYECTBEHHOTO
ompenenenusa GpendbeHnasona cynbPpoxcuaa, heH-
6enpasona cynbdona u Pb3 Oba BHINOTHEHA B
COOTBETCTBUM C PYKOBOACTBAMU [2, 4, 6, 9, 10,
13-15] mo moxasaTelsAM: JIMHENHOCTb, CTEleHb
U3BJIeYeH, CHeM(PUYHOCTD, IPEIV3MIOHHOCTD,
MPaBUIBHOCTD (TOYHOCTD), MpeMeNbl KOIuye-
CTBEHHOTO U KaYeCTBEHHOTO OTpe/eNieH s,

Inst mpoBemeHUs KadeCTBEHHOTO U KOJU-
YeCTBEHHOTO aHaj3a SKCTPAKTOB MPUMEHSTU
HpoLefypy Ka/MOpPOBKM XpOMAaTOrpadmdecKmx
JaHHBIX. [Ipy monydyeHMy KanmOpOBOYHBIX
rpadukoB 1A QenbeHpmaszonma cynbdokcuaa,
¢denbennasona cynbpoHa u ¢enbeHmazona uc-
MTO/Ib30BAJINCh JIMHEHASA UHTEPIIONALNA CO CBO-
6omubiM  Koabduimentom. [Insa mocTpoeHus
KaTMOPOBOYHBIX 3aBUCUMOCTENl  OTHOIIECHUIA
BermmuuH MRM-cUTHaIOB aHAIUTOB OT KOHIIEH-
Tpauuit B 6uoMaTpunax ObUI BEIOpaH [Mana3oH
ot 5 o 1000 Hr/r (Hr/MJI 11 CBIBOPOTKM KpO-
BIM). DKCTPAKThl KaTMOPOBOYHBIX CTAHJAPTHBIX
00pasI[0B MH)XEKTUPOBAIUCh B XPOMATO-MacC-
CIIEKTPOMETPUYECKYIO CUCTEMY IT0OYepefHO (0T
MeHblllelt K OO/bIlell KOHIL[EHTpalun) 1o 3 uH-
JKEKIIMM Ha ypoBeHb. Tak Kak MaTpUYHBIN 3¢-
(eKT 3KCTPAKTOB CBIBOPOTKYU KPOBU U IKCTPAK-
TOB MBIIIEYHOI TKaHM OKa3aicsl OTVHAKOBBIM,
I OanbHENIIero pacdyeTa KOHI[EHTpanuil B
OTIBITHBIX 00pa3iax CBIBOPOTKM KPOBU UCIOTIb-
30Ba/M Ka/MOPOBOYHYIO 3aBYICMMOCTD JJISI MbI-
HI€YHON TKAHIL.

KoadduimenTsr MHTEpIONALIMY Hali/jeHHBIX
JIMHENHBIX 3aBMCUMOCTEN WCIIONb3YIOT B [ajlb-
HelllleM TIpU OIpefie/IecHNM CONep>KaHusl aHa-
JILTOB B OIBITHBIX 00pasliax OpPraHoB U TKaHeN
OBell, a TaK)Ke KOHTPOJIbHBIX oOpasiax 6moma-
TpuUI.

JI/is1 OlLleHKM IOTEepb aHAIMTOB B IIpOLiecce
IPOOOIOTOTOBKY 1 OLIEHKY BIMSHUS MaTPULIbI
9KCTpaKTa Ha OTK/IMKM, OBUIN U3YYeHbI CTEHIEHN
U3BJIeYEHM S aHAIUTOB Ha HU3KoM (5 HI/T), cpep-
HeM (250 Hr/r) n BpicokoM (1000 HI/r) ypoBHAX
KOHLIEHTPaLUIL.

JI/1s1 KOPPEKTHOII OLIEHKM CTElleH! M3BIIede-
HUSI aHA/IUTA TpeOyeTcs y4eT MaTpU4YHOro -
dexra [13, 14]. [Toatomy, mis Haubosee TOYHO-
rO y4eTa IPOLIECCOB MACCOIEPEeHOCa U BIVSHYS
KOMITOHEHTOB MATPUIIbI Ha OTK/IMK [EeTeKTOpa,
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3aBMCUMOCTD OTK/IMKA M3y4a/lIli Ha OCHOBE CTaH-
JapTHBIX 00pasIjOB pacTBOPOB, IPUTOTOBJIEH-
HBIX U3 9KCTPAKTOB XOJIOCTHIX IPOO OPraHoB U
TKaHe.

Crenenp ussnedenus (E, %) paccumrepiBamm
1o gpopmyre:

extr 59035

__9std Std
E = ourr | poes 100%
Is IS

rae S - mmomanb nuka penbennasona, dpen-
6eHpasona cynbdokcusa, penbengasona Cyb-
¢doHa B aKCTpaKTe KanmnbpoBOYHOro obpasma
O1OMaTPUIIBI; § o — TIOmajb MK BHYTPEH-
Hero CTaHfapTa B 9KCTPaKTe KaTMOPOBOYHOTO
o6pasiua 6moMaTpuIiby; $°¢, - TIOmaAb IMMKa
¢denbenpnaszona, ¢enbeHnazona cynbPpoxcuaa,
¢denbeHazona cynbPpoHa B XOTOCTOM IKCTPAK-
Te 6uomatpuipl ¢ fob6asreHnem CO aHanuUTOB
U BHYTPEHHETO CTaHJapTa IOC/Ie IPOLeAYph
npo6oIOATOTOBKY (CpefHee 3HAYEHME IIIONIA-
I IMKa COOTBETCTBYIOLIEH KOHILIEHTPALIVMN);
SP"“IS — IJIOIIATh MMKA BHYTPEHHErO CTaHAapTa
B XOJIOCTOM 9KCTpaKTe 61oMaTpuipl ¢ fo6as-
nenneM CO aHaIuUTOB M BHYTPEHHErO CTaH-
flapTa IOCje IpoLefypbl MPOOOIOATOTOBKM
(cpenHee 3HavYeHMe IUIOLIAAM HMKA COOTBET-
CTBYIOIel KOHIIEHTPAI[UN).

CrennduvHOCTD METORMKM IOATBEPK/anu
Ha OCHOBAHMM XPOMATOTPAaMM I9KCTPAKTOB XO-
JIOCTBIX P06 TKaHeil ¥ CBIBOPOTKU KPOBU OBeIl
(6e3 mobaBneHMs aHAINTA), IOTYYEHHBIX 10 Me-
TOJ{VIKe IPOOOIIOITOTOBKY, OIIVICAHHOI paHee.

1151 omipeyienieHVIst KaueCTBEHHBIX [IPEfeTIOB fie-
texTrpoBanust (LOD) u npenmenoB KomndecTBeH-
Horo onpepenenus (LOQ) denbenpasona u ero
MeTaboNNTOB B OpPraHax ¥ TKAHSAX M CHIBOPOTKE
KPOBM MCIIO/Ib30BA/IN ITPOOBI YMCTHIX G1OMATPHIL.

Ha mnomydyeHHBIX XpOMaTOrpaMMax «XoJo-
CTBIX» IPOO BBIJE/IA/IN UKM, COOTBETCTBYIOIYIE
BpeMeHaM yhiep>kuBaHusa (eHOeHJa30ma U ero
MeTabo/MNTOB B Tex Xe ycnoBusax. OmpeneneHue
LOD un LOQ ocymectssinm o popmynam:

SD
LOD =3-?-pn

SD
LOQ = 10—,
k

roe SD - cTaH[gapTHOe OTK/IOHEHUE IIIouiasieit
IVIKOB LIyMa 6a30BOJi IMHNUM, COOTBETCTBYIOLINX
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BpeMeHaM yrep>kuBaHus ¢eHOeHIa3ona u ero
MeTabomnToB; k — Koo PuIMeHT yria HakJIoHa
Ka/1OpOBOYHOI KPUBOIL.

[TokasaTenu MPaBUIBHOCTU, MPEU3NOHHO-
CTU ¥ CTAOMIBHOCTY KaTMOPOBOYHON 3aBUCUMO-
CTU METOMKY OLIEHMBAIN B COOTBETCTBUM C [1-
13] mo cofiep)KaHMI0 AHATIUTOB B KOHTPOIBHBIX
obpasifax 6momarpuil oBell. [ SKCIepuMeHTa
OBbII MCIIONIb30BAHBI HECKOIBKO CTAHIAPTHBIX
obpasifoB 6umoMaTpuil (KOHTPOMBHBIX CTaH-
mapTHbIX 06pasnoB, QC) aHanuTa Ha HUBKOM
(5 ur/t, LQC), cpeguem (250 ur/r, MQC) u BbICO-
koM (1000 ur/r, HQC) ypoBHAX KOHI|eHTpaLuii.
Ha npoTsbkennn nccnenoBanus (B pasHble [HN)
ObUTM TPOBENEHbl M3MEPEHUS KOHIIEHTPAIVI
AHAJIMTOB B 3 CepuUsAX KOHTPONBHBIX 00OpasiioB
(o 3 mmxkeknuu kaxmoro QC).

Pesynprarbl 00pabaThIBammM CTAaTUCTUYECKU
C JCIO/Ib30BaHNeEM KOMIIBIOTEPHOII IIPOrPaMMbl
SAS/Stat Ne 9.4 SAS System for Windows, a Takke
Microsoft Excel PKSolver 2.0.

Pe3ynbratbl n 06CyXaeHne

BBI/IO yCTaHOB/IEHO, YTO OCHOBHBIE (PParMeHThI
dbenbensiasona uMeroT m/z, paBHble 268 u 159 Da
U VX UCIIO/Ib30Ba/M B Jla/IbHENIIEM Ui OIpefe-
JIeHUs1 ero KommdecTsa 1o Metony MRM (m/z 268
Da) M KayeCTBEHHOTO HOATBEP>KHEHVA IIPUHAJ-
nexxHocty mvka (m/z 159 Da). [ins dpenbennasona
cynbdokcnia i KOMMIeCTBEHHOTO OIpeleIeHVIS
ObUT MCIIONB30BaH parMeHT ¢ m/z 268 Da, a mis
KO/IMYECTBEHHOTO TIOAITBEPXK/ieHNA ObUI MCIIONb-
3oBaH ¢parmeHT ¢ m/z 191 Da. [lna penbenpaso-
7Ma cynboHa WA KOMMYECTBEHHOTO OIIpefIeIeHVI
6bU1 Mcrionb3oBaH ¢parmeHT ¢ m/z 300 Da, a ma
Ka4eCTBEHHOTO MOATBEP)KICHNA OBUT VICTIONb30BaH
¢dparment ¢ m/z 159 Da. [Ina xomr4ecTBeHHOTo
HOATBEP>K/IEHVI BHYTPEHHETO CTaHfiapTa ObIT Mc-
HO/Ib30BaH (parMeHT ¢ m/z 264,1 Da.

Koa¢pdumnuentsr Koppenanum cBUAETENb-
CTBOBA/IM O BBICOKOJ CTENEHU JIMHEHOCTU OT-
KJIMKOB  XpOMAaTO-MaccC-CIeKTPOMeTpUIecKO
CHUICTEMBI B IAaHHOM Jyalla30He KOHI[eHTpaLuii.

3HaueHMsI CpefHUX CTeleHell U3BIeYeHUs
benbennasona n3 6Gmomarpur; coctraBuan 85,7%
IIsI MBIIIIEYHOM TKaHU, 82,7% mis nededn, 88,5%
s modek u 78,0% /1 KOXKM C TTOTKOXKHOM XK -
POBOII K/IeTYATKOIL; 11 peHbeHnasomna cynbQox-
cupga 99,9% paa mblevydon tkaHu, 103,5% pisa
mevyeHu, 89,5% misa modek u 96,5% s KOXKU C
IIO/IKOYKHOJI >KMPOBOJ KJIeTYATKOI; [7ist peHbeH-
maszona cynbgpoHa 81,8% a1 MBILIEYHO TKAHI,
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103,9% pmnsa nevenu, 85,8% pas modyek n 102,6%
IJI1 KOXKM C TIOBKOXXHO >KMPOBOJ KJIETYaTKOI.

[ToxTBepxaeHNe CIeUMPUIHOCTY METOIUKN
ObIIO BBIITOJTHEHO Ha OCHOBAHUY XPOMATOTPaMM
9KCTPAKTOB XOJIOCTHIX MPOO TKAHEN U CHIBOPOT-
K1 KpoBM oBell (6e3 nobasienus ananuta). boito
YCTAQHOBJIEHO, YTO OCTATOYHBIE MMKM LIyMa CUT-
HAJIOB B 00IaCTV BpeMeH Yep)KMBAHUs aHAN-
3UpyeMBIX COeMHEHNIT He BIUAIOT Ha Pe3y/bTa-
ThI KOIMIECTBEHHOTO OTIpeNe/IeH sl B IMAa3oOHe
Kanubposku (5-1000 Hr/T). MeTonuKa mMO3BOS-
€T JOCTOBEPHO OT/ENATb OTKIMKM aHAINUTA OT
MaTPUYHBIX 32 CYET UCIIONb30BAHMUA BBICOKOCE-
JIEKTUBHOTO MACC-CIIEKTPOMETPUYECKOTO JIETEK-
TUPOBAHMsI, XpOMaTOrpaduIeckoro pasieseHus
U TIOATBEP)KJEHUS MPUHAIEKHOCTU TIMKOB C
ITOMOILbIO IOHHOTO OTHOIIEHMS.

PaccunranHble 3HayeHMsI IpeleioB Kosude-
crtBenHoro u kadectsennoro (LOQ m LOD, co-
OTBETCTBEHHO) /ISl KalMOPOBOYHBIX KPUBBIX
denbenpmasona cocrapmsmm 4,5 n 1,5 Hr/T, coort-
BETCTBEHHO [JI1 MBILIEYHON TKAaHU UM CBIBOPOTKU
kpoBy; 4,2 n 1,4 Hr/r A nedenu; 4,8 u 1,6 HI/T
o novek u 4,4 u 1,3 HI/T A7 TOAKOXHOTO >KMpa.
ITonreepxpennble sHaueHua LOQ u LOD pnsa xa-
JMOPOBOYHBIX KPUBBIX Cy/bdokcnza pendeHmaso-
J1a cocTaBsm 3,5 u 1,2 HI/T, COOTBETCTBEHHO /IS
MBIIIEYHO) TKaHU U CBIBOPOTKU KpoBy; 4,0 1 1,3
Hr/T 1 nevenn; 4,1 u 1,3 Hr/t a1 nodek u 4,5 u
1,5 HI/T COOTBETCTBEHHO [/l MOAKOXHOTO JXUpa.
ITonreepxxpennble sHaueHua LOQ u LOD pnsa xa-
JMOPOBOYHBIX KPUBBIX CY/Ib(OHa cocTaBmmm 3,7 1
1,2 HI/T, COOTBETCTBEHHO JI/I MBIIIIEYHOV TKAaHU U
CBIBOPOTKM KpoBIL; 4,3 1 1,4 HI/T 1 neuenu; 4,2 n
1,4 ur/t nng nmovek u 4,8 u 1,6 HI/T COOTBETCTBEHHO
LA IOSKOXKHOTO >KMPA.

3aKnuyeHve

IIpennosxenHas metofnuka onpepenenns Ob3
U ero MeTabo/MUTOB B OMOMATpPUIAX OBEL] IMeeT
NVHelHy 3aBUcuMOocTb (R > 0,99) B nuanasone
5-1000 HI/T 1 TIOKa3ajia XOPOLIYI0 BOCIIPOMU3BO-
IMMOCTD ¥ IPaBUJIBHOCTD.

Metop nosBonser upeHtuuuyponars OPb3
U ero MeTabOMUTHI B MOJIENIbHBIX Mpobax u 06-
pasiax 6MOTOTNIeCKUX MaTPUIL] OBELL.
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