N3y4yeHne 3aBUCMMOCTN XMMUYECKOr0 COCTaBa U (PU3nNYeCckux CBONCTB HedTen OoT
YyCJIOBUN X 3asieraHnsa npeacTtasnseT onpenesieHHbI TeopeTU4YeCckKnim n
NPakTNYeCKUN nHTepec. TN 3aBUCUMOCTN MOTYT NUCMOJIb30BaTbCA AJ1A BbIABIEHNS
B3aMMOCBSA3M HepTen pa3HOBO3PACTHbLIX OTJIOXKEHUN, A1 YTOYHEHUSA PEXNMOB
pa3paboTKM 3aneXxen N KOHTPOA 3a BbipaboTKon 3anacoB HedTK. Hanpumep, ans
Bonro-Ypanbckon HepTerasaoHOCHOM NPOBUHLNN CTENeHb BblpaboTaHHOCTU
MN3BJIeKaeMbIX 3arnacoB HEPTN OCHOBHbLIX MPOAYKTUBHbIX TOPU30OHTOB JEBOHA B
HacTosuee BpeMs cocTaBnsaeT 6onee 90%, B TO BpeMs Kak 3amnacbl MeHee
NPOAYKTUBHbLIX FOPN30HTOB KapboHa, BbipaboTaHbl He bonee 4eM Ha 15%. MoaTomy,
BCe DbosiblLUee BHMMaHMe yaenseTcs paunoHanbHoOM pa3paboTke npoayKTUBHbIX
FOPU30HTOB B OTNIOXKEHUAX KapboHa, 3a4acTylo coaepxallimx HedTb MOBbILLEHHOW
BA3KOCTW. Pa3paboTka nogobHbIX 3anexen cHNTaeTcsd No SIKOHOMNYECKNM
coobparkeHnam bosiee BbIrO4HOW B C/lyHae COBMECTHOW 3KCNyaTaunum NpoayKTUBHbIX
ropn3oHTOB. OQHON U3 OCHOBHbLIX NMPo6seM NpmM COBMECTHON pa3paboTKe HECKOIbKUX
MPOAYKTUBHbIX FOPN30OHTOB, COAEpPXaLLUUX He(Tb NOBLILLUEHHOW BA3KOCTU, ABIAETCSH
CJ/IOXKHOCTb KOHTPOJ14 3a 3KCNJyaTaunen otaesnbHbIX TOPU3OHTOB. HedTn
MecCTopoXAeHUn TaTapCTaHa XapaKTepU3yTCa BbICOKMM cogep>XaHnem cepsbl (3-5%),
BaHaaus ot 230 go 900 r/T (B cpegHem 400 r/T). Bce HepTAHbIE 0OBbEKTHI,
oborauieHHble BaHaAMEM, XapaKTepPM3YyoTCA BbICOKMM CoAep>XaHneM acaibTEHOB,
cMo, cepbl, 60bLWNHCTBO N3 HUX-BbICOKOW MJIOTHOCTbLIO, BA3KOCTbIO,
brnoperpagnpoBnaHHoOCTbIO [1, 2]. PaznnyHbiMu nccnegosatenaMmm obocHoBaHa
NMPUMEHNMOCTb pAfa XapakKTepucTukK XMMmn4eCcKoro coctasa aJa ngeHTnpmnkaunm
HedTern MHOIronNJ1acTOBbIX MECTOPOXAEHU. DTO B MEPBYIO 04epeab CoaepXaHume v
pacrnpeneneHne no ppakumam pasnyHbliX yrineBso4opoaoB, CogepXXaHue
MWUKPO3J/IEMEHTOB N NX MEeTaJIJIOKOMIMJIEKCOB, B OCHOBHOM BaHagus u HUKens. B
Ka4yecTBe napamMeTpoB, OTPa>kaloWmMxX pas3indna nsn4ecknx CBONCTB HedTen,
npenmMyLecTBEeHHO NCMOJIb3YITCA ONTUYeCcKasa NMNIOTHOCTb B CMEKTPe NOorJoweHns u
napamMarHeTmnsMm, onpegensemMble COOTBETCTBEHHO, KaK yYAe/bHbIN KO3 PUUNEHT
rnornoweHnsa (KoamUUMEHT CBETOMOIJIOLWLEHMNSA), @ TakXXe cogep>XaHne cBoboaHbIX
paankKanos N BaHaAWUIOBbIX KOMMAEKCOB. B Hawen paboTe cTosna 3agada B
nccnenoBaHUM 3aKOHOMEPHOCTEW pacrnpeneneHnsa BaHaguanopPupnuHOB Mexay
achanbTeHaMn N CMOJsIaMUn B HEPTAX C Pa3/IMYHbIM COLEepP>XaHueM BaHagus u
Nn3y4yeHnn ocobeHHOCTen coaep)XxaHnsa BaHagnANoppPUHOB B acpaibTeHax aAns
noeHTNPnKaunm Hegten ¢ 6IN3KNMUN PUNKO-XUMNYECKUMUN XapaKTEPUCTUKaAMMN.
OcobeHHOCTU copepxaHua n Tunos Bl B acanbTeHax pacCMOTPEHbI Ha NpuMepe
HedTen bepkeT-KntoyeBckoro mectopoxaeHus. OnpeneneHne Bl HenocpeaCTBEHHO
Mo CNekTpy aciasibTEHOB HEBO3MOXXHO BBUAY BbICOKOr0 (DOHOBOIO MOr/10LWEeHNS.
MosToMy, METOO0M XOJIOAHOWN SKCTPaKLMMN aLleTOHOM NMpOBOANIOCE U3BeYeHne
BaHaAW/INOPMUPUHOB C MNoCefyoWwmMmM CNeKTpohoTOMEeTPUPOBAHNEM 3KCTPaKTa.
Nony4yeHHble pe3ynbTaTbl NpeacTaBseHsl B Tabn. 1. Conep>xaHue Bl B acanbTeHax
He AB/ISeTCA XapaKTEePUCTUYHbIM NMapamMeTpoM ANg HedpTen pas3In4HbIX



MPOAYKTUBHbIX FOPN3OHTOB, TaK Kak BapbupyeT B LUMPOKOM AMana3oHe 3HAYEHUMN.
MnHMManbHOe 3Ha4YeHne coaep>xaHuns Bl oTMeYyaeTCcsd B KbIHOBCKON He(pTU OEBOHA, B
COOTBETCTBUU C MUHUMaAJIbHbIM 3HAa4YeHMeM BaHaauA B AAaHHOW He(dTWU. Bonpochkl,
Kacawwmecs pacnpenesieHna MeTanionopPupruHOB MeXX Ly KOMMNOHEHTaMnN HedTen
obcy>X4anncb B MHOMrOYMNCEHHbIX Nybnmkaumnsax [3-7]. NMpn 3ToOM He yCTaHOBJIEHO,
Kakune N3 He(pTAHbIX KOMMOHEHTOB ABAAIOTCA 6onee NpeanoYTUTENbHBIMU O
3KCTpakKuum noppmpunHos. Habniogaemoe NOBbILLEHHOE COOAEpP)XaHWe BaHAaANA B
achanbTeHax NO3BONSET NMPOrHO3MPOBaTb N BbICOKOE CoOAepKaHue
BaHaaMNNOP(UPUHOB B HUX N, COOTBETCTBEHHO, B NMoJly4aeMoOM 3KCTpaKTe. OoHaKo B
CMOJ1ax cofep>kaTcsa NpenmyLLecTBEHHO HeCBsA3aHHble NOPMPUPUHBLI, KOTOpbIe
TeopeTn4eCcKn OO0JIKHbI Jler4ye sKCTparnpoBaTbCa pacTBOPUTESIEM, B pe3yJsibTaTe Yero
MO>XHO NONYy4YnTb 6oslee KOHUEHTPUPOBAHHbIVM 3KCTpaKT. Tabavua 1 -
XapakTepucTruka BaHagnanopPUpmUHOB, BblAeNeHHbIX U3 acdaibTeHOB HedhTen
bepkeT-KnioyeBckoro mectopoxgeHusa Ne CKkBaXXKunHbl, ropn3oHT CoaepxaHue BIl,
Mr/100r Beixoa akcTpakTa, mac. % a/f 1949 Clbb 157,8 16,27 2,00 1442 Clkis 109,5
17,21 2,33 1935 Clkis 76,4 13,74 2,30 1438 C1kis 127,0 9,22 2,32 1988 Clup 146,5
19,00 2,00 1441 Clup 77,1 8,84 2,00 431 Clup 78,5 19,71 2,00 1986 Clup 143,9
30,13 2,00 326 D3kn 54,9 10,34 1,82 CpaBHUTesIbHOE NCCNefoBaHNe IKCTPaKLnm
MONIAPHBLIM pPacTBOPUTENIEM CMOJT U acdasibTEHOB HeTEN C pa3/INYHbIM Codep)XaHNeEM
BaHaAMA MOXET NO3BOJINTb YCTAHOBUTb MPUHLMMNMAJIbHbIE PAa3/INYNA B COAEPXKAHNN
Bl B cMonncTo-achanbTeHOBbLIX KOMMoHeHTax. C 3Ton uenbio NnogobpaH paa HedTen
pa3nmyHoro coctaBa CapanasnMHCKOro (cke. 2896; cogep>xaHmne cmon 16,5%,
acpanbTeHoB 4,3%), a4Horo (ckB. 3577; cogep>xaHune cmon 18,4%, achanbTeHOB
7,1%) n 3103eeBCKOro MmectopoxaeHun (cke. 2512; cogep>xaHue cmon 32,0%
acanbTeHoB 7,7%) n npoBeaeHoO 3KCTPaKUNOHHOE n3snedeHue Bl n3s HedTen, cMmon
M acanbTEeHOB aueToHOM. B achanbTeHax U cMO1aX, a TakXe HernocpencTBeHHOo B
He(pTAX onpeneneHo cogep)xaHne BaHaANUA MeTo40M aTOMHO-abcopbLmMoHHOM
cnekTpockonuun. Conep>xaHve BaHagnA No3BOJISET NMPOrHO3MpoBaTb NpUMepHoe
Konn4ecTBo BK, NOCKOIbKY BaHaAun B HEPTAX NpencTaBieH npakTuyecku
MOJIHOCTbIO B BMAE KaTuUoHa BaHaauna (VO2+) KoOopONHMPOBAHHOIMO C nopupuHamm
n nux aHanorammn. CornacHo npeacTaB/eHHbIM JaHHbIM (puUC. 1), MaKCUMasibHOe
coaep>XaHue BaHagnsa oTMe4daeTcsa B He(PTU U3 CKBa>KUHbI 2512. B cMosiax n
achanbTeHax 3TON HepTU coLepKaHVe BaHaauA TakKXe MakCMMasibHoe Mno
cpaBHeHuto ¢ CAB gpyrux HedpTen. ConepxaHme BaHaamsa B achasnbTeHax NpuMepHOo
B 7-8 pa3, a B cMoJ1ax B 2-3 pa3a Bbllle, 4eM B He(pTsaAX. Ha 0OCHOBaHUM JaHHbIX MO
coZep>XaHWo CMOJ1 U achasibTEHOB, @ TakK)Xe CoAepP)XaHNA B HUX BaHaOUA PacCYMTaHO
rnpoueHTHoe pacnpeneneHne saHaoua Mexay pakumamMm CMos U acasibTeHOB A4
nccnenoBaHHbIX HeTen. BoiiBsieHO, 4TO 0019 BaHaAUA B COCTaBe CMOJ U
acanbTeHOB NPUMEPHO oguHaKkoBas (puc. 2). HedpTb CMoJbl acanbTeHbl Puc. 1 -
Coaep>kaHue BaHagusa B UCCeLOBaHHbIX HEPTAX, CMOJIax U achanibTeHax CMOJbl
acanbTeHbl Puc. 2 - CpegHeB3BelLeHHOe pacrnpenesieHne BaHaamMsa B CMoJiax v



acpanbTeHax HedpTen Pe3ysibTaTbhl SKCTPaAKUMKN HEPTEN, CMOJ N achaibTEHOB
aueToHoM Ons BbiaeneHuns Bl npencrtasneHbl B Tabn. 2. Bbixoa aLeTOHOBOIoO
3KCTpakKTa YMeHbLLIaeTCsa B NoC/ief0BaTeIbHOCTU HEPTU-CMOJIbl-aChaibTEHBI.
3aKOHOMEPHOCTb BbIX04a aLleTOHOBbIX 3KCTPAKTOB U3 CMOJ1 N acpasibTEHOB C
BbIXO[0M 3KCTpaKTa U3 COOTBETCTBYOLWEN HepTn oTcyTcTByeT. Tabnnua 2 -
Pe3ynbTaTbl aLLeTOHOBOW 3KCTpakKUUnM HedTen, cMon 1 acdanbTeHOB Ne CKBa->XXUH
BbIXxo aLeToOHOBOro 3KCcTpakTa, Mmac.% ComepxaHvue BaHagUINOP(PUPUHOB B
aLeToOHOBOM 3KCTpaKTe, Mr/100 r He(pTb CMONLI acasib-TeHbl HePTb CMOJIbl acallb-
TeHbl 2896 61,82 34,69 17,94 51,94 175,80 1078,04 3577 50,72 22,9 10,50 67,90
311,61 1837,81 2512 47,37 36,5 16,50 129,84 375,56 1917,70 Ha ocHoBe aHanu13a
CMeKTPOB NOrJoWeHNs aLeToOHOBbIX 3KCTpakTax HedTen, CMoN 1 acdhasibTEHOB
rnpoBeneHo onpenesieHne Ka4eCTBEHHOro N Koaim4yeCcTBeHHOro cogep>xaHusa Bl
COOTBETCTBEHHO B He(pTAX, CMoJ1ax U acanbTeHax (puc. 3). MakcumyMm norsoweHus
Bl HabnogaeTca B obnactu 530 HM (B-nonoca) n 570 HM (a-nosoca). Pe3ynbTaThbl
pacyeTa cogep>xaHus Bl B aLeTOHOBbIX 3KCTpaKTax npmueeneHsl B Tabn. 2.
IDKCTpakumsa n3 acanbTeHOB MO3BOJISeT NoJlydaTb SKCTPAKT C coaep>xaHuem Bl B
15-27 pa3 6onee BbICOKUM, 4eM U3 HedpTW. Mpun s3kcTpakumm BIT 13 cmon mnx
cofep>xaHue Takxe B 3,5-6 pa3 BblLLe MO CPaBHEHUIO C 3KCTpakuuen Bl ns HedTw.
Hanbonee nHtepecHbIM aBNSeTCA PpaKT NPUCYTCTBUSA B acpaibTeHaxX HedpTen
Pa3/INYHbIX MPOAYKTUBHbIX FrOpn30HTOB Bl pa3nnyHbix Tunos. MNpeobnagatowmn Tmn
BN onpefeneH no COOTHOLEHUIO NHTEHCUBHOCTM Nosioc norsoweHnsa K = a/B (puc. 4).
CyntaeTtcqa [8], 4To oo 3Ha4YeHun 1,26 npeobnagatrowmmn asnattTcsa 4PN (3oHa 1),
oT 1,25 po 2,15 - noppupuHbl cMewaHHoro Tuna: O30 n aTnonopdpupmrHbl (30Ha 2),
a Bblwe 2,15 - BaHaAWNOBble 3TNONOPPUPUHBI (30Ha 3). Ha 3TOM OCHOBaHUMN MOXXHO
caenaTb 3aKJ/II0YEHME, YTO B 3KCTPaKTax HedpTen ckBa)kuH 2896 n 3577 npeobnagatot
MOPPUNPUHLI 3TUO-TUMA. B 3KCTpaKTe HepTN CKBa>KUHbI 2512 cogep)xaTcs
MOPPUPUHLI cMeLllaHHoro Tmna. CKkBa)KuHbl:2512 2896 3577 Puc. 3 - CnekTpsbl
rnorouieHns aueToHoBOro akcTpakTa Bll acanbTeHoB PasgenbHaa aKCTpakuma
acganbTEeHOB N CMOJ1 CKBa>XNH 2896 n 3577 npnBoguT K BblaesieHno Bl cMelwwaHHOro
TWMa, 4TO CBMAETeNbCTBYeT 06 yBenM4eHnun B HUX 40N BaHagunnopgupuHos OO
TuMa, No CpaBHeHUIO C HepTblO. PacnpeneneHne CTPYKTYPHbIX TUMOB
BaHaaAMNNoOPMPUPUHOB B aLLEeTOHOBbIX 3KCTPaKTaX acpasibTEHOB CKBaXXUHbl 2512
COOTBETCTBYET aHaJIOrMYHOMY pacnpenesieHnNto B 3TON HepTu, nHavye rosops, B
npouecce aueToOHOBOM 3KCTPAKLMM HE NMPONCXOONT CENEKTUBHOMO N3BJIeYEHUS
BaHaaMNNMoppPUPMHOB 04HOro Tuna. BaHaonnnopupuHbl CKJIOHHbI K CUJIbHOM
accoumaumnm ¢ Monekynamm acanbTeHOB. IKCTPaKuma achalibTEHOB U CMOJ B
OT/INYME OT IKCTPaKUunm HedpTern nossonaeT bosee NoNHO n3BnekaTb B,
accouMmpoBaHHbIE CO CMOs1laMU U acdasibTeHaMW. YBenndeHmne 0osam noppupmnHoB
Tuna JP3M B aKCTpaKTax cMOJ1 N acdasibTEHOB NO3BOJISIET cAeslaTb 3aKJII04YEHNE, YTO
nopupmHbl 3TOro Tnna Gosble CKAOHHBLI K accoumaunm, 4em NnopPrpuHbl 3TUO-TUMNA.
MNony4yeHmne BbICOKOKOHLLEHTPUPOBAHHbLIX 3KCTPaKTOB Bl N3 HeTAHbLIX achanbTEHOB



nmeeT 0cobbln NPaKTUYECKNIM aCMeKT, MOCKOJIbKY TakKMe KOHLUEHTpPaTbl IeFKO MOryT
ObITb NepeBefeHbl B MpakTU4eckn cBoboaHble OT HEPTAHBLIX KOMMOHEHTOB BOAHbIE
pacTBOPblI MOPHPUPUHOBBLIX OCHOBAHUI NYTEM 3KCTPAKLMOHHON 06paboTKu
pa3baBneHHbIMU KNCNOTaMu. B pesynbTaTe B nopdpupmnHax tnna APIM nponcxoant
pa3pbiB U3OLMKINYECKOro KoJibLa C NoJly4YeHMeM KOMMNJIeKCOB 3TUO-TuMa.
KoopanHnpoBaHmem cBoboaHbLIX MOPPUPUHOBLIX OCHOBAHUW C pa3/IN4YHbIMK
MeTaslJlaMN MOXXHO NoJsly4aTb Lefbll CNeKTP MeTaI/1IoNnopPUPUHOB C LLUMPOKOK
uBeToBon rammomn. OcobeHHOCTN NpuMeHeHns Bl BO MHOTMX TEXHOIOrNYEeCKNX
npoueccax He BbI3blBalOT HEOOXOAMMOCTN UCMOJIb30BaHUA CTPOIr0 MHANBUAYANbHbIX
CoeAWNHEHNIN, NOCKONbKY AENCTBYOWMM HavYasnoM nogasnsowero 6oabWNMHCTBA
MpoLLeCccoB ABNSETCA MOPHOUPMHOBBIN MAaKPOLIMKJI C 3aKOMMIEKCOBAHHLIM MeTasl/iIoM, a
pa3nnyHbie 6OKOBbIE 3aMecTUTeNn obycnaBamBatloT BTOPOCTEMNEHHbIe CBONCTBA,
HanpuMmep pacTBOPUMOCTb. [103TOMY He(dTAHbIE NOPPUPUHBLI B pAfe ClyHaeB MOXHO
paccMaTpuBaTb B Ka4yeCcTBe 3aMeHnNTeNen OOPOoroCToAWNX CUHTETUNYECKUX N
brnoxmmMmmnyeckmnx npenapaTos. Puc. 4 - NMokaszaTtenb K, xapakTepusyowmn Tmn
BaHaOMNMOPMMPUHOB B aLLeTOHOBbLIX 3KCTPakKTax HedTen, CMON 1 acdasibTEHOB
Mony4veHHbIe npenBapuTesibHble pe3ysbTaTbl MO 3KCTPaKLUM NOpPUPUNHOB 13
KOMMOHEHTOB MO3BOJIAIT HALEATbCH, YTO B NMepcrnekTmee, acasbTeHbl MOryT CTaTb
NMPUPOLAHBIM MHOMOTOHHA>XHbIM UCTOYHNUKOM COeMHEHNIN NOPPUPUHOBOIo paaa.
HJaHHble Mo BblaeNneHnio NoOpPUPNHOB CBUAETE/IbCTBYIOT O TOM, YTO 3KCTpakumsa Bl n3
acanbTeHOB C Lesblo Nnoslyv4eHus Hanbonee KOHLEHTPUPOBAHHOIO 3KCTPaKTa
npeanoyYyTuUTesibHa Mo CpaBHEHWUIO C 3KCTpakuuen Bl ns cmon [9]. Ona HedpTen C
MOBbILLUEHHbIM COAEpPXXaHMeM BaHaAUA LaXKe O4HOKpPAaTHAasA 3KCTpakumsa acdpasibTeHOB
Mo3BOJISET NOJsly4aTb 3KCTPAKT C NOYTU 2 Mac.% KOHUEeHTpauunen
BaHagmnnoppupurHoB. B 3ak/t04eHe MOXXHO OTMEeTUTb OCHOBHbIE 3aKOHOMEPHOCTH
M3MEeHeHNs CoCcTaBa U CBONCTB achaibTEHOB Ts)KeJsblX HeddTen C NOBbILLUEHHbIM
copep>xaHnem BaHagusa. B 3ToM acnekTe coCcTaB 1M CBONCTBa acpasibTEHOB ABNAIOTCSA
cneyn@unyHbIMN U OTPaXKaloLWMMN XapaKTepPUCTUKKN HedTen. Tak, Hanpumep, B
HedTSAX C NOBbILLIEHHbLIM COAEPXAHMEM TaKUX MUKPOIJIEMEHTOB KakK BaHagun v
HUKeJIb OTMeYaeTCHa X MNOBbILLeHHOe coaep)XaHue 1 B acdasibTeHax. AHa/IorM4Ho
MPOUNCXOAUT U C APYrMMU reTepoKOMIMOHEeHTaMu - B MepBYy0 o4Yepenb cepa- n
asoTcoAepXKallnMu.



