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Puc. 7. [IporHo3 paborsi katammzatopa Ha 19.10.2004 r. (pacyet
Ha Mogenu)

CNWUCOK NNUTEPATYPbI
1. http://www.technoil.ru

2. Kpasuos A.B., panuuna 3.J] TexHOJIOTHYECKIE KOMITBIOTEPHbIE
CHCTEMbI — HOBBIII 3Tall B pa3BUTHM METOIOB YIIPABICHHMS TIPOLIeC-
camu nepepaboTKy YIJIeBoaopoaHoro chipbsi // Hedbrenepepadot-
ka 1 Hedrexumust. — 2005. — Ne 9. — C. 40—43.

YK 553.985:547.537:54.02

IIpu obObeMe mepepaOOTAHHOTO CHIPbS OKOJIO
500 ThIC. M’ comep:kaHMe KOKCa Ha KaTaju3aTope Co-
craBuio 5,21 Mac. %, 4TO OTIMYAETCS OT PEabHBIX
naHHbIX Ha 0,04 %.

Takum 00pa3oM, Ha OCHOBE MaTeMaTHUYECKON MO-
Jiesu nipoliecca [4] mocTpoeHa KOMIbIOTEpHAst MOJIE M-
pytonias cucreMa npouecca ITAKOJI, peanu3syiolero-
cq Ha 10 «O00 «KupuninHepTeoprcuHTe3», M Mpo-
BeJIEHbI pacyeThl 110 paboTe Pt-karanuzatopa B nmepuos
¢ 07.08.2002 mo 06.02.2003. IlpuBemeHa OWHAMUKA
KOKCOHAKOIITEHHSI Ha eT0 IIOBEPXHOCTH B TeUCHHE BCE-
IO IMKJIa, a TaKKe CEJTEKTUBHOCTH MO LIEJTEBBIM IPO-
JIyKTaM B 3aBUCMMOCTHM OT TEMIIEPaTypHOTO PeXuMa.
[TokazaHo, 4To JaHHAsl cUCTeMa TIO3BOJISIET TPOTHO3U-
poBaTh JUIUTEbHOCTb MEXPEreHEePalIOHHOTO 1IMKJIa
paboThl Pt-katanuzaropa mpoliiecca IeruapupoBaHusl.

3. Muxaiinosa E.H., Kpasiios A.B., UBanunna 3./1., Mensauk J1. 1.
MozenupoBaHue Tpolecca AETMAPUPOBAHMS H-MapaduHOB
Co—Cy, B aIMabaTHYECKOM PEAKTOPe ¢ HEMOABUXHBIM croeM Pt-
Karanu3aropa // Vi3sectist ToMCKOro MOTUTEXHUYECKOTO YHUBED-
cuteta. — 2006. — T. 309. — Ne 2. — C. 170-173.
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C UCroIb30BaHNEM METOAA XPOMATO-MACcC-CrEKTPOMETPUM MPOaHaNN3POBaH MOJIEKYTISPHBbIN COCTaB MOHOLIMKITMYECKMX apoMaTide-
CKUX YITeBOAOPOAOB achanbTvTa VIBaHOBCKOro MECTOPOXAEHNS. YCTaHOBIEHO, YTO B OTAIMYME OT BOSbLIMHCTBA HEQTEN M MPUPOAHBIX
OUTYMOB, acganbTUT XapaKTepH3yeTcs HE0bbIYHbIM COCTaBOM COEANHEHI MPAKTUHECKM BCEX M300aPHO-rOMOIOMHECKUX PSLO0B 3TOr0
Knacca yrnesofgoponos. K 4nciy 0cobeHHOCTEN X coCTaBa OTHOCSTCS, BO-NEPBbIX, SBHOE npeobnafanue 1-ankun-2,3,6-TpumMeTnnbeH-
305108 coctaBa G =Gy, C U30MPEHOUAHON LIEMbIO HEPErYASPHOIO CTPOEHMS. Takue COeanHeHns SBASIOTCS MPOMU3BOAHbIMU U30PEHNEPa-
TWHa ~ KapOoTUHOWAA, KOTOPbIN COAEPXKUTCH B aHOKCUIeHHbIX (POTOCUHTEIVPYIOLLMX 3EIEHBIX CEPHBIX bakTepusx cemerictea Chlorobia-
ceae (poa Chlorobium). Bo-BTopbix, cpeam ankunronyonos coctasa Gz —Cys SBHO MpeobnafaloT opTo-U30MEDSI, 4TO yKa3blBAET Ha HeBbI-
COKMIT yPOBEHb KaTareHHOW Mpeobpa3oBaHHOCTY 0ObEKTA. B-TPeTbUX, H-ankmnnbeH30/bl MpakTU4ecku OTCYTCTBYIOT B PAAY MOHOAKWII-
6eH30/108. [locnesHme npencTaBieHbl NoaHbIM HabopoM U30MepPoB eHunankaHos coctaBa G;—Co. Takue coenmHeHus B COCTaBe npu-

POAHBIX OBUTYMOB MAEHTNOULMPOBAHbI BEPBbIE.

BBepeHue

N3yueHne coctaBa MOHOLIMKIMYECKUX apOMaTHye-
ckux yriaesogoponos (MAY) HedTeit 1 poACTBEHHBIX
MPUPOIHBIX OOBEKTOB MMEET BaXKHOE 3HAYEHUE s
pelIeHNsI HEKOTOPbIX BOIIPOCOB TEOXMMUM OpraHuyve-
CKOTO BEIECTBa OCagOYHBIX mopond [1—14]. B atoit
CBSI3M HECOMHEHHBII MHTEpeC MOTYT IIPEACTABIATH
re0OpraHuYecKrue OOBEKTHI, Ul KOTOPHIX BHISBICHBI
CrieuM(pUYECKUe YCIOBUS HA OJHOM WM HECKOJbKUX
aTanax ux reHesuca. OgHUM U3 TaKUX OOBEKTOB, IO
HallleMy MHEHUI0, SIBISIeTCS BBICOKOCEPHMCTBIN ac-
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(ansTuT MBaHOBCKOrO MECTOPOXICHUS XUIHHOIO
TUIIA, 3aJIeTaOUIMIA B COJISTHOM TOJIIIE HA OTHOCHUTEb-
Ho HeOombIoi (400...420 M) tayoune [15, 16]. Panee
HaMU ObLJI0 1MOKa3aHo [17], YTo MCTOYHUKOM ST pop-
MUPOBAHUS 3aJieXXH MBAHOBCKOTO acaibTuTa SIBJIs-
Jlach TsiKeas BHICOKOCEpHHUCTasl HeTh MM MaJibTa,
TeHepUpPOBAaHHASI HAa HA4ajbHBIX CTaAWSIX KaTareHesa
MOPCKMMU KapOoHATAMU WM MOPCKUMU CMEIIaHHbI-
MU KapOOHaTaMH, CeIMMEHTO- M JuareHe3 KOTOPBIX
OCYILECTBISICA B MPUOPEXKHO-MOPCKUX YCIOBUSAX B
AHOKUCIUTEIbHOM 00CTAHOBKE B YCIOBUSX CEPOBOJIO-
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ponHoro 3apaxeHus. McxoaHas duomacca Ha CTaausIx
CEeMMMEHTO- 1 AMareHe3a rnoasepraaach rayooKoil Mu-
KpoOuaabHOH nepepabdoTke. B To e BpeMs reHeprupo-
BaHHasi He(Th Ha MyTSIX MUTPALIMK U B 3aJI€XU HE Obl-
Jla TIoABEprHyTa IyOoKoi Ouomerpagaimu. To ecThb,
ac(aJIETUT, HECMOTPSI Ha HU3KYIO ITyOMHY 3a/leTaHus,
He OTHOCHUTCS Mo Kiaccudukauuu [18] K HadbTUaaM
perpeccuBHoro (tunepreHHoro) poga. CoctaB MAY
HMBaHOBCKOTI0 acajJbTUTa paHee He ObLT M3y4eH.

Llenpro HacTOSAMICH PabOTHI SBJISAETCS YCTAHOBIIE-
HUE CTPYKTYPHO-TPYIIIOBOTO M MHIMBUIYAIBHOTO CO-
CTaBa aIKUJIMPOBAHHBIX MIPOM3BOIHBIX OEH30J1a, TIPU-
CYTCTBYIOILIMX B UBAHOBCKOM ac(aybTuTe.

3KcnepumeHTaanaa YacTb

XapakTeprucTHKa 3JIEMEHTHOTO, (DYHKIIMOHATBHO-
ro, TPYIIOBOTO0 cocTaBa acganbrura MBaHOBCKOTrO
MECTOPOXKAEHMS, MOJIEKYJISIPHOTO COCTaBa HEKOTOPBIX
YIJICBOAOPOJHBIX U T€TEPOATOMHBIX KOMIIOHEHTOB €70
Maces 6bu1a onmyoakoBaHa Hamu paHee [17, 19]. B Ha-
CTOsIILEH paboTe OCHOBHOE BHUMAaHKE ObLIO YAEJIEHO
M3y4eHuIo coctaa MAY.

Anam3 coctaBa MAY npoBomuicgd Ha Xxpomaro-
Macc-criektpomeTpe Hewlett Packard 6890/5973. Yeno-
BMS aHaJIM3a ObIIM MICHTUYHBI ONMCaHHBIM B [17]. st
YCTAHOBJIEHUS XapakTepa MOJEKYJISPHO-MacCcOBOTO
pacmpenenaeHus MOHO-, OM-, TPH- 1 TeTpa3aMelleHHbIX
0€H30JI0B MCIIOIb30BAIUCh UX XapaKTePUCTUIHbIE OC-
KoNouHble MOHH ¢ m/7=91, 105, 119 u 133 cooTBeT-
ctBeHHo [3, 20]. UneHTudukaims coeiuHeHUi, cOOT-
BETCTBYIOILMX PA3IMYHBIM MHUKaM B Macc-(hparMeHTo-
rpaMMax, OCHOBBIBAJIOCh Ha MX MacC-CIeKTpax.

PesynbTatbl 1 UX 06cyxaeHe

[TonyyeHHbIE HAMK PE3YJIBTAThI CBUIETEIbCTBYIOT O
CYILECTBEHHOM OTJIMYMM coctaBa MAY MBaHOBCKOIO
acanbTuta ot coctaBa MAY, xapakTepHOro st 60J1b-
mmHeTBa Hereit. B camom nene, B HeTsIX 0ObIYHO

npeolafaoT H-ankunbeH3onsl (m/z=91) 2, 3,7,9, 13,
21]. B MeHBIIMX KOHLEHTPaLUsIX NPeACTaBICHbI al-
KUJITOIYoNbl U ankuikcunonsl. CopepxkaHue 3Tua-
JIKUJI- Y TIPONMIATKUIOeH3010B MUHUMANbHO. B enu-
HUYHBIX 00pa3lax MICHTU(DULIUPOBAHLI TOMOJIOTHYE-
CKU€ PSIbl MOHOATKUIOEH30I0B ¢ U30IPEHOUTHOIA 11e-
neto [5, 10], 3-¢penun-4-merunankadon [7, 13, 21],
1,2-a1ankunoeH30/10B [22], a TaKKe TeTpa3aMelleHHbIX
OEH30JI0B ¢ M30MNPEHOUTHON LIEMbIO HEPEryasipHOTO
crpoenust (1-amkun-2,3,4-TpuMeTUNOCH30ME 1 1-ajI-
Kui-2,3,6-tpuMeTunbeH3onsl) [1, 3, 4, 6, 8, 12, 23].
ITepBasg ocobeHHOCTb cocTaBa MAY MacisiHoi
(pakuuu MBaHOBCKOTO ac(anbTuTa 3aKiIoyaeTcs B
TOM, YTO B Macc-(parMeHTOrpaMMax, OCTPOEHHBIX 110
noHam ¢ m/z=91, 105, 119 u 133, HaubobLIast UHTEH-
CUBHOCTb TIMKOB HaOMIOZAeTCS B IOCIEIHEM CiIydae
(puc. 1). B MakcuMyme MONIEKYISIPHO-MacCCOBOIO pa-
CripefieJieHus TeTpa3amelieHHbIX 6eH30i10B (C,)) oHa B
JIBa pa3a MpeBbIIIaeT UHTEHCHBHOCTh MAKCHMAJIbHOTO
MYKa B IPYyTUX M300apHO-TOMOJIIOTUYECKUX PsfiaXx.

PaccMarprBaeMbIif TOMONOTHYECKUIA ST TETpasa-
MELIEHHBIX OEH30JI0B MPEACTaBJEH COEAMHEHUSMHU,
cofepXalMy JJTMHHYIO U30IIPEHOUIHYIO 1IETb Hepe-
TYJISIPHOTO CTPOCHHUSI. DTO TOATBEPXAAETCS OYEHb
CUJIbHOM MHTEHCHBHOCTBIO <«IICEBIOMOJEKYISPHOTO»
noHa ¢ m/z=134 B uX Macc-CHeKTpax, CBUIETENb-
CTBYIOILIETO O IeperpynmupoBke Mak-Jladdepru, xa-
paKTepHON IS alKUIOSH30JI0B C Pa3BETBICHUEM Y
y-aTOMOB YIJIepoJia aJIKUIbHOTro 3amectutens [20].

Takue coeqMHeHMs BIEpBble UAECHTU(DUILIMPOBAHDI
B He(Tu MectopoxneHus [llakanbik-ActaHa [1, 3]. B
pabote [1] coobiaeTcs o0 UX HATMIUK U B IPYTUX Hed-
TSIX, B YacTHOCTH, B He(prsix IIpukacnus (MecTopox-
nenre Kapaxantac) u Boctounoit Cubupu (MecTo-
poxnenue CpenHe-boryoouHckoe). Topazmo mosxe
OHU OBLTH 0OHAPYKEHBI 3apyOeKHBIMU [4, 6, 8, 12] u
OTEeYECTBEHHBIMU [22, 23] yueHbIMU B HEPTAX U K-
CTpaKTax OcamoYHBIX MOpoA. HalimeHHbIe coemTnHeHIS
OTHOCAT IO TEHE3WCy K TPOM3BOTHBIM KapOTHHO-
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Puc. 1. Macc-gpparmentorpamma MAY nBaHOBCKOro acganbTuia ro noHy ¢ m/z=133
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6)

Puc. 2. Xumuyeckas cTpyktypa: a) 1-(3,7-aumetnnHonun)-2,3,6-1pumernnbersona v 6) n3opeHvepariHa

HUAHBIX coenrHeHuii. Haubonee yacTo BcTpeyvarolye-
ca l-ankun-2,3,6-TpUMeTUIOEH30IbI ¢ U30MPEHOM -
HOI LETIbIO HEPETYIIPHOTO CTpoeHUs (puc. 2, a) CBsI-
3bIBAIOT C HAJTMYKEM B MCXOTHOI OMoMacce KapoTUHO-
WIOB, TAKMX KaK U30peHUepaTuH (puc. 2, 6), KOTOPbIii
COIEPKUTCS B (POTOCUHTE3UPYIOLIMX 3€TCHBIX CEPHBIX
Oaxtepusax cemeiictBa Chlorobiaceae [4, 12, 25, 26],
pona Chlorobium. ITocienHue B ¢BOIO oyepelb OTHO-
CATCS K TPYIIe aHOKCUTEHHBIX (DOTOTPOGHBIX OaKTe-
pUii, OCYLIECTBASIOUIMX OKUCIEHUE CepOBOAOPO/A

W cepbl 1o cynbdatos [26]. TakiuM 00pa3om, peo-
OnagaHue BbILIEHa3BaHHBIX TETpa3aMeIleHHbIX OEH30-
JIOB €l11e OIUH IOTOJHUTEIbHBI T0BOJ B MOJIb3Y YCTa-
HOBJIEHHOH B [17] aHOKMCIUTENbHOI 00CTAaHOBKM Ce-
IMMEHTO- M IuareHe3a He(hyTeMaTepIHCKHX MOPOI, Te-
HEePHUPOBABIINX TSKETYI0 HE(Thb, IMOCTYKUBIIYIO C-
XOMHBIM MaTepuaioM Uil hOpMHMPOBAHMS MOHOJM-
THOI >XMJIbl KBAHOBCKOTO achajbTHTa.

Kak BugHO U3 puc. 3, BTOpoe MeCTO IO OTHOCHU-
TeJIbHON MHTEHCHBHOCTH ITMKOB B Macc-(pparMeHTo-
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Puc. 3. Macc-gparmeHtorpamma MAY nBaHOBCKOro acganbTiTa o noHy ¢ m/z=91 (a) u ee yyactok 8 obnactv t=20...32 muH (6)
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rpaMMe 3aHMMAlOT MOHOAJTKUIOEH30JbI (m/7=91).
Ob6paraeT Ha ce0st BHUMaHUE HEOOBIUHBIN COCTAB 3T-
ux coenuHeHuil. B camoMm nene, B oTIMuMe OT OOJIb-
HIMHCTBAa HeTell, rae mpeo0agaloT H-alKUI0eH30-
JIbl, B HallleM Cy4ae UX OTHOCHUTENbHOE ColepKaHue
HeBenuko (muku oT Ab-13 no AB-20 Ha puc. 3, a).

Ha macc-@parmMeHTorpamme npeo06iagaroT TpU ye-
penyroInyecs, MPaKTHIeCKH OTMHAKOBBIE CEpPUU TIH-
KoB (puc. 3, 6). [lonyueHHbIe Macc-CrieKTpbl CBUjE-
TEeJBCTBYIOT O TOM, 4TO IUKH 3, 13, 21 COOTBETCTBYIOT
1-ankui-2,3,6-TpuMeTHI0eH301aM (CM. BBIIIE) C 00-
MM YKCJIOM aTOMOB yriepoaa B Mosekyne Cy, Cp; u
Cy. Mukm 1, 7, 15, 23 COOTBETCTBYIOT H-aIKUIOEH30-
nam coctaBa C;—C,; [Tuku 8, 16, 24 cOOTBETCTBYIOT H-
ankuntonayosam (m/z=105). Takum oOpa3oM, HEOObIY-
HBIMU MOHOAJIKWIOEH30J1aMU B KAXIOM TPYIIIIE SIBIISI-
10TCS1 JIMIIB MSITh CoeqHeHMiA. B rpymme A — 2, 3,4, 6,
9,Brpynne b — 10, 11, 12, 14, 17, s rpynmne B — 18, 19,
20, 22, 25. Macc-CIeKTpbl 3TUX COeTMHEHUI ITO3BOJIS -

10T OTHECTH UX K M3oMepaM (heHMIATKaHOB COCTaBa
C,;, Cs u Cy ¢ pa3TM4YHBIM MONOXKEHUEM (PEHUTBHOTO
3aMeCTUTeNs B aJIKUIbHOM Lienu (puc. 4). Hannuue Ta-
KMX COEIMHEHUI SIBNISIETCSI BTOPOM 0COOEHHOCTBIO CO-
craBa MAY nBaHOBCKOTO acthanbTuTa.

Bce maTh coenuHeHMiA, BXOSIIME B COCTAB OHO-
POIHBIX TPYII, XapaKTepU3ylOTCsl OIMHAKOBBIM 3HA-
YeHMeM MAacChl MOJIEKYISIPHOTO MOHA, TO €CTh SBJISI-
1orcsa uzomepamu. st rpynnbsl A — 310 m/7=232
(C1Hyy), wist rpymmst b — m/z=246 (C\;Hyy), w1a rpyn-
bl B — m/7=260 (C,,H;,). Macc-creKTphl 3THX coeau-
HEHUIl CBUAETENBCTBYIOT O HATMYMM PA3BETBICHUS
o-aToMa yriieposa aKUIbHOH 1eMu. DTOo TOKa3bIBaeT-
sl KpaliHe HU3KOM WHTEHCHBHOCTBIO «IICEBIOMOIIEKY-
JSIpHOTO» MOHA (m/7=92) W HalIMYUEM OCKOJOUHBIX
MOHOB, COOTBETCTBYIONINX OSH3MIBHOMY Pa3phIBY OC-
HOBHOI 1IeTIM ¥ aJIKMJIBHOTO 3aMECTUTENS B OL-TIOJIO-
keHnu. K HUM OTHOCATCS OCKOJOYHBIE WMOHBI
232161, 147 s nuka 2, 232—147, 175 nna nuka 3,
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Puc. 4. CTpyKTypbl MAEHTUGULMPOBAHHBIX (eHunankaHos. (Homepa nkoB COOTBETCTBYIOT 0603Ha4eHUIM Ha puC. 3, 6)
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(puc. 5), 246—161, 175 nng nuka 10, 260—217, 133
g mika 20 M T .

BrisiBiIeHHBIE 0COOEHHOCTH MACC-CIIEKTPOB OOHAPY-
JKEHHBIX HAMU MOHOAJIKMIOEH30JI0B JIETKO O0BSICHSIIOT-
s B paMKax 3aKOHOMEPHOCTE Macc-CIeKTPOMETpIYIE-
CKOT'0 TIOBeIeHMsI aIKWINPOM3BOIHbIX OeH30:1a [20].

O6paiaer Ha ce0 BHUMaHKE, YTO MACC-CIIEKTPBI
n30Mepa, STIOUPYIOLIErocsl MOCAeAHUM B KaxXao# 13
TpeX OMHOPOAHBIX rpymi (muku 9, 17, 25 Ha puc. 3, 6),
SIBHO OTJIMYAIOTCS OT MacC-CIEKTPOB APYTHX M30Me-
poB. Ha mpuMepe Macc-criekTpa, mpeacTaBIeHHOTo Ha
puc. 6, BUIHO, YTO 3TO OTIIMYHME IJTABHBIM 00pa30M 3a-
KJII0YaeTcs B TOM, YTO OCHOBHBIM (PparMeHTHBIM HO-
HOM sIBJIsIeTCSl MOH ¢ m/z=105, 00bIYHO XapaKTePHBbIii
st ankurronyonoB [3, 20]. OmHako, 1S IOCIeTHIX

cornacHo [20] xpome noHa ¢ m/z=105 goKkeH Habo-
JaThC MHTEHCHUBHBIM «ICEBIOMOJIEKYISPHBIA» MOH
(m/7z=106), KOTOpHII MPaKTUYECKH OTCYTCTBYET B
Macc-crekTpax mukos 9, 17 u 25.

MBI cunTaem, 4To IpeCTaBIeHHbL Ha puc. 6 Macc-
CTIEKTP COOTBETCTBYET COEAMHEHMIO, COIEepXKaIeMy Me-
TUJIBHYIO TPYIIY B Q-TIOJIOXKEHUM OCHOBHOM 1ienu. Of-
HOBPEMEHHO JIJIsl TAKOTO COSAMHEHUS] UcUepIiaHa BO3-
MOXHOCTb JaIbHEHIEro pacnaga UoHa OEH3UIbHOTO
THIIA Yepe3 MeperpymmmpoBounblii mponecc H-1 [20] ¢
00pa30oBaHHUEM OCKOJIOUHOTO MOHa ¢ m/7=91.

CrnemyeT OTMETHUTD, YTO HU3KAs! OTHOCUTE/bHAS MH-
TEHCUBHOCTb MUKOB 9, 17, 25 Ha puc. 3, 6, uaeHTUdUIIM-
POBaHHBIX HaMU Kak 2-theHunankansl coctaBa C, Cy,
C,, HE COOTBETCTBYET MX (DAKTIIECKOMY COIEPKAHUIO B
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Puc. 5. Macc-crexTp nuka 3 Ha puc. 3, 6, v ero ugeHTguKaums
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Puc. 6. Macc-cnektpbl nvka 9 Ha puc. 3, 6, v ero uaeHtugukaums. *MonekynspHbivi (m/z 204) v ockonodHble (m/z 189, 175) MoHbI
AMMeTAnponnnbeH30TUoeHa, CoIMONPOBaHHOIO C aL-MEeTUAeLMIGEH3010M
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Puc. 7. Macc-gpparmerHrorpamma MAY nBaHoBckoro acganbtira no noHy ¢ m/z=105. *Mukn 9, 17, 25 Ha puc. 3, 6

CMecH aKmoeH30oB. Kak BUITHO U3 puc. 7, pu 3amm-
cU Macc-(hparMEHTOrpaMMbl 10 XapaKTepUCTUYHOMY
Il 2-(heHTankaHoB (pparMeHTHOMY UOHY ¢ m/z=105
MHTEHCUBHOCTD MX ITUKOB COM3MEPHMa ¢ MHTEHCHBHO-
CThIO MTUKOB IPYTUX U30MEPOB (DEHUTATKAHOB.

Kpome Toro, puc. 7 1IeMOHCTPUPYET €llie OTHY 0CO-
OeHHocTh cocTaBa MAY MBaHOBCKOTO acanbTuTa.
OHa 3aK1104aeTcs B SIBHOM Ipeo0nagaHuu 1-ankui-
2-MeTUI0eH30/10B (OpTO-U30Mephl) Ham l-ankui-
3-metunbeHszonamu (Meta-uzomepbl). [lo MHEHUIO
OO0JIBLIMHCTBA UccnenoBateneii [2, 3, 7, 9, 11, 13] ato
CBMETENILCTBYET O HU3KOI KaTareHeTH4eCckou npeoo-
Pa30BaHHOCTHU U3YYEHHOTO HAMHU 00BEKTA.

B psimy BbISIBIEHHBIX HAMM OCOOEHHOCTEN cocTaBa
MAY uBaHOBCKOTO ac(aabTiTa HAMOOJBLINI UHTEPEC
MPENCTABISIET HATMYUE U BBICOKOE OTHOCUTEBHOE CO-
JepxaHue usomepoB peHunankanos C,,—C,, [lo-Bu-
JMMOMY, 3TO TIEPBBIii Clydail WIeHTU(DUKALMY TaKOTO
Habopa COeIMHEHMI B COCTaBE POICTBEHHBIX He(PTU
MPUPOAHBIX 00bEKTOB. B caMoM jiesie, BliepBble aHAI0-
TMYHBIN COCTaB aJIKMJIOEH30J10B ObIT OOHAPYXEH MpHU
HCCIIeN0BaHUM 9KCTPaKTOB ouTH 30 00pa3LoB aprui-
nutoB [27]. UndopManvs 06 uaeHTU(DUKALIMKA TOMO-
JIOTUYECKUX PSANOB (heHUIATKAHOB U TOJUJIAIKAHOB B
HeTIX M TPOAYKTAX TEPMOJM3a KEPOTCHOB CONEp-
KUTCs B padotax [7, 13, 21], HO peub B HUX MIET TOJb-
KO 00 OIHOM M30Mepe, a UMEHHO 3-(peHunn-4-meTuna-
JIKaHax 1 3-ToJIMJIaNKaHax.

[eHe3nc MIEHTU(DUITMPOBAHHBIX HAMU W30MEpPOB
(beHTANKAHOB MMOKa HesiceH. Henb3s MCKIounTh, 4To
HaJIMYMe 3TUX HEOOBIYHBIX aJIKUIOEH30/10B 00YCIOBIIe-
HO BKJIaJIOM OMOMACChI OTpeeIeHHbIX BUIOB OaKTepuil.

B To Xxe Bpemsi, Haubosiee BEPOSITHOW SIBISETCS
npeaioxeHHas B [27] rumore3a reocuHTe3a heHmma-
JIKAaHOB IIyTeM alKMJIMPOBaHUS OeH30/1a aJKeHaMu,
KMCJI0TaMU ¥ cipTaMu. B yacTHOCTH, TaKoii IyTh 00-
pa3oBaHUs MOJTHOTO Habopa U30MepoB (HheHUTANKAHOB
MpoaeMOHCTpUpoBaH B padote [28]. Ibitasich 00bsc-

HUTh aHOMAJIBHO BBICOKOE COMEPXXKAHME B HEKOTOPHIX
HedTsIX |-peHmnmeHTageKaHa U €ro 3aMeIIeHHBIX B
O€H30JIbHOE KOJIBIO METUJI- U JUMETUIIPOU3BOAHBIX,
ABTOPHI TPOBEJIU CEPUI0 MOIETbHBIX SKCIEPUMEHTOB,
3akmovatommxcs B Harpepanuu (300 °C, Tpoe cyToK)
HACBHIIIEHHBIX TEPBUYHBIX CIIUPTOB, (-0Je(MUHOB U
HACHIIIEHHBIX KAPOOHOBBIX KMCJIOT ¢ GEH30JI0M B IIPH -
CYTCTBUHU KepOreHa, ChIpoit He(hTH U MUHepaia MOHT-
MOpMJTOHHMTA. T10Ka3aHO, YTO TOJBKO B IOCIEIHEM
cnydae (1-meHTamekaHos1, O€H30J1, MOHTMOPWLIOHUT)
OTMEUEHO 00pa3oBaHME CYIIECTBEHHOTO KOJIMYECTBA
BCEX BO3MOXKHBIX M30MEPOB OT 1-(peHuIneHTageKana
Jo 8-¢peHmmnenTagekaHa. Heckobpko 0onee BEICOKOE
coliepXaHUe XapakKTepHO I 8-(heHWIIeHTaIeKaHa,
cofiepXallero CUMMETPUYHO pa3BeTBIECHHBINA 3aMe-
cruteb. Conepxanue 1-deHunneHTanekaHa B Ipo-
JYKTax sIBASIETCS HaMMEHbLIMM. TO ecTb, KoJuye-
CTBEHHOE COOTHOILIEHUE U30MEpOB (DeHMIaIKaHa Co-
MOCTABUMO C KapTUHOM, BBHISIBIEHHOM B SKCTPAKTaxX
apruJutuToB [27] M B MUBAHOBCKOM acasibTuTe.

3akntoyeHune

YcTaHOBNIEHO, YTO B OTJIMYKME OT OOJIBIIMHCTBA He(-
Tei M MPUPOAHBIX OUTYMOB MBAHOBCKUI achaJIbTUT Xa-
paKkTepusyeTcs HEOOBIYHBIM COCTABOM COEAMHEHMIA
MPaKTUYECKU BCEX M300apHO-TOMOJIOTUYECKUX DSIOB
MOHOUMKIMIECKIX apOMaTHIECKUX YIIeBomoponoB. K
YUCITy 0COOEHHOCTE!N MX COCTaBa OTHOCSTCS, BO-TIEp-
BBIX, sIBHOE MpeoOiagaHue |-ainkui-2,3,6-TpuMeTHiI-
oensonoB cocraBa C;;—C,, ¢ M30MPEHOUIHOM LETbIO
HEPETryJISIPHOro CTpoeHusl. Bo-BTOPBIX, Cpein aKUITO-
nyonoB coctaBa C,;—C,s SIBHO Mpeo61aaaoT 0pTo-U30-
MepBI, YTO YKa3bIBaeT Ha HEBBICOKHI YPOBEHD KaTareH-
HOM Ipeo0pa30BaHHOCT 00BEKTa. B-TpeTbux, H-al-
KUNOEH30JIbI TIPAKTUYECKH OTCYTCTBYIOT B PSITy MOHO-
ankunbeH3o0s10B. [locneaHne TpencTaBieHbl MOJHBIM
HabopoM u30oMepoB GeHunanikaHoB coctaBa C;,—C.
PesynbsraThl MOIEIbHBIX 9KCTIEPUMEHTOB, ONIMCAHHBIE B
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[28], cBUIETEILCTBYIOT, UTO HaubojIee BEPOSTHBIM ITy-
TeM TeoCHHTe3a MICHTU(DULIMPOBAHHBIX HAMU (heHUIa-
JIKAHOB SIBJISIETCS MPOTEKalolas o KapOOHMI-MOHHO-
My MeXaHU3MY M KaTanusupyemasl IIMHUCTBIMU MUHE-
pajlaMu peakiiysi B3aMMOJIeHCTBUS IEPBUYHBIX CIIUPTOB
C,—C,; ¢ 6ensonom. [l1g 0OKOHYATEILHOTO 0DOCHOBA-

96

CMNCOK JINTEPATYPbI

OctpoyxoB C.b., ApedbeB O.A., MakymuHa B.M., 3abponu-
Ha M.H., [letpoB An.A. MoHouukiMyeckue apomatuyeckue
YIJIEBOAOPOIbI ¢ M30MpeHOMIHOI 1emblo // Hedrexumus. — 1982.
—T.22.— Ne 6. — C. 723-728.

Octpoyxos C.b., Apechses O.A., ITyctunbhuxosa C.J1., 3adponu-
Ha M.H., [Tetpos An.A. H-Ankun6ensosl coctaBa C,—Cs, B He-
x // Hedrexumus. — 1983. — T. 23. — Ne 1. — C. 20-30.

Metpos An.A. YrineBonopoms! Hedi. — M.: Hayka, 1984. — 264 .

Summons R.E., Powell T.G. Identification of arylisoprenoids in source
rock and crude oils: Biological markers for the green sulfur bacteria //
Geochim. Cosmochim. Acta. — 1987. — V. 51. — Ne 3. — P. 557-566.

Sinnighe Damste J.S., Kock-van Dalen A.C., de Leeuw J.W. Identi-
fication of long-chain isoprenoid alkylbenzenes in sediments and
crude oils // Geochim. Cosmochim. Acta. — 1988. — V. 52. — Ne 11.
- P.2671-2677.

Xinke Y., Pu E, Philp R.P. Novel biomarkers found in South Flori-
da Basin // Org. Geochem. — 1990 — V. 15. — No 4. — P. 433—438.

Kopxos F0.B. CoctaB 1 MCTOYHHMKM He(TSIHBIX MOHO- U OMape-
HOB: JIucC. ... KaHm. xuM. Hayk. — Tomck, 1990. — 186 c.

Requejo J., Allan J., Creaney S., Gray N.R., Cole K.S. Aryl isopre-
noids and diaromatic carotenoids in Palagozoic source rocks and oils
from the Western Canada and Williston Basins // Org. Geochem. —
1992. — V. 19. — Ne 2. — P. 254-264.

Kopxos 10.B., Tonosko A.K. Cocras ankmi6eH300B KaK 0Tpaxe-
HHe TIPOLIECCOB MPeoOpa3oBaHus HedTeMaTepHHCKOTO BELIECTBA
// Teoxumus. — 1992. — Ne 2. — C. 279-283.

Sinnighe Damste J.S., Kelly B.J., Betts S.E., Baas M., Maxwell J.R.,
de Leeuw J.W. Variations in abundances and distributions of isopre-
noid chromans and long-chain alkylbenzenes in sediments of the
Mulhouse Basin: a molecular sedimentary records of palagosalinity
// Org. Geochem. — 1993. — V. 20. — Ne 8. — P. 1201-1215.

. Ellis L., Singh R.K., Alexander R., Kagi R.I. Geosynthesis of orga-

nic compounds: III. Formation of alkyltoluenes and alkylxylenes in
sediments // Geochim. Cosmochim. Acta. — 1995. — V. 59. — Ne 24,
— P. 5133-5140.

Koopmans M.P., Koster J., Schouten H.M.E., Hartgers WA., de
Leeuw J.W,, Sininghe Damste J.S. Diagenetic and catagenetic pro-
ducts of isorenieratene: Molecular indicators for photic zone anoxia
// Geochim. Cosmochim. Acta. — 1996. — V. 60. — Ne 20. —
P. 4467—4496.

Tonosko A.K., Kontoposuu A.9., TleBHepa I'C. Teoxumuueckast
XapakTepucTika Hegreit 3amagHoit CuOMpPH MO COCTABY aNKWUJI-
oensonos // Teoxummst. — 2000. — Ne 3. — C. 282-293.

Octpoyxo C.b. K Bompocy o mporcxoxaeHun He(TSHbIX H-a-
kubeH30moB coctaBa Cyo 11 Bhimie // Xumus Hedyti 1 raza; Martep.
IV Mexnynap. koH¢. B 2-x 1. — Tomck: STT, 2000. — T. 1. —
C. 349-354.

Komnposa H.A., Aunpees B.H., Benynosa H.K., KysbmuHosa M.I,
[Monsixos K.B. YcnoBust 00pa3zoBaHust XUIbHBIX MECTOPOXAEHHIL
actanpTuta Ha Tepputopun KyitObimesckoit 1 OpeHOyprekoit
obnacreit. (Tpyast Kyitosiuesck. HUUW HIT. — Boin. 7). — Kyii0bi-
wes, 1961. — 123 c.

HUS1 3TOTO IyTH 00pa3oBaHKs (PeHUIATKAHOB B 0CaI0y-
HOM TOJIIIIE HEOOXOAMMO OMNpPENeIUTh UCTOYHUKHU LIS
UCXOMHBIX BelllecTB. TeM He MeHee, MOXHO CUMTATb,
YTO Halla paboTa — 3TO MEePBbIi clydyail UIEHTU(DKKA-
LMY TaKOTO HEOOBIYHOTO COCTaBa MOHO3aMEIIEHHbIX
AIIKIJIOEH30JI0B B IIPUPOIHBIX OUTyMax.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Mzxauux K.M. K Bompocy o reHesuce cepHUCTbIX achalibToB U ac-
¢ansruroB Openbyprekoi odnmactu // Teomorust m paspaboTka
HedTaHbIX MecTopoxneHuid. (Tpymbl [umpoBocTokHEdTh. —
Beim. 2). — M. Tocrontexusnar, 1959. — C. 178—200.

Anrunenxo B.P., Tonyouna O.A., Tonyapos M.B., Hocosa C.B. K
BOTpPOCY O MpUpole MBaHOBCKoro acdambtuta OpeHOYprckoi

obmactu // V3sectust ToMCKOTO MOTMTEXHUYECKOTO YHUBEPCUTE-
1a. —2005. — Ne 2. — C. 43-48.

. Knybos b.A. IIpuponnsie outymsl Ceepa. — M.: Hayka, 1983. —

208 c.

bypsan O.B., Autunenko B.P., Jlykbsinos B.W., Tomcon T'A. Xa-
PaKTepHCTIKA MPUPOIHOTO achaIbTUTA 1 MPOLYKTOB €0 SKCTPaK-
IIMOHHOTO pasneneHus // Xumus Hedu u rasa: Marep. [V Mex-
nyHap. KoHd. B 2-x 1. — Tomck: STT, 2000. — T. 1. — C. 222-225.

Bynbteon H.C., 3auku B.IL, Mukas A.W. Macc-criektpoMeTpust
OpraHMYeCKHX coemuHeHuit. — M.: Xumus, 1986. — 312 c.

Kopxos 10.B., Tomosko A.K., Typos 10.I1. Uzyyenne cocraBa
He(TSIHBIX ATKUTOEH30JI0B METOIOM XPOMATO-MAacc-CIeKTpoMe-
tpun // W3sectus CO AH CCCP. Cep. xum. Hayk. — 1989. —
Beim. 4. — C. 19-24.

Sinnighe Damste J.S., Kock-van-Dalen A.C., Albrecht PA., de Le-
euw J.W. Identification of long-chain 1,2-di-n-alkylbenzenes in
Amposta crude oil from the Tarragona Basin, Spanish Mediterran-
ean; Implications for the origin and fate of alkylbenzenes // Ge-
ochim. Cosmochim. Acta. — 1991. — V. 55, — Ne 12. —
P. 3677-3683.

Turov Y.P, Gooznjaeva M.Y., Vasiljev B.D. Aryl isoprenoids in oil
fluid and underground waters from Minusinsk depression // Organic
geochemistry: challenges for the 21 century. Book of Abstracts of the
Communications presented to the 22" International Meeting on Or-
ganic Geochemistry. — Seville-Spain, September 12—16, 2005. —
V.2. = P.710-711.

Burdelnaya N.S., Boushnev D.A. Formation of organic matter from
the Upper Jurassic oil shales of Sysola shale-bearing basin (Russia)
// Organic geochemistry: challenges for the 21*century. Book of Ab-
stracts of the Communications presented to the 22 Intern. Meeting
on Organic Geochemistry. — Seville-Spain, September 12—16, 2005.
—V.1.- P 307-308.

Summons R.E., Powell T.G. Chlorobiaceae in Palaeozoic Seas reve-
aled by biological markers, isotopes and geology // Nature. — 1986.
—V.319. — P. 763-765.

Onpenenutens 6akrepuit bepmku. B 2-x 1. / [lep. ¢ anr. moxn pen.
JIx. Xoynra, H. Kpura, I1. Chura, Ix. Creitnu, C. Yunibsmca. —
M.: Mup, 1997. - T. 1. — 432 c.

Tonuapos U.B., Hocosa C.B. HeoObluHblif cocTaB alKun0eH3010B
B 9KCTpakTax u3 mopox // Xumus Hedn 1 raza; Marep. V Mexy-
Hap. KoH¢. — Tomck: M3n-Bo MH-Ta ommiku atmocdepst CO PAH,
2003. — C. 94-95.

Williams J.A., Dolcater D. L., Torkelson B.E., Winters J.C. Anoma-
lous concentrations of specific alkylaromatic and alkylcycloparaffin

components in West Texas and Michigan crude oils // Org. Ce-
ochem. — 1988. — V. 13. — No 1-3. — P. 47-59.





