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IToka3aHo IpUMeHeHHe BLICOKO3(DEKTHBHO# XUIKOCTHOM XpoMaTorpaduu
AJiA_OCYLIECTBIEHHUS JOCTOBEPHOH MAEHTH(UKAUMH psa BEIIECTB
JUOUIHON IPUPOALI B TKAHAX THAPOOMOHTOB W MOJy4a€MbIX U3 HHX
npenaparax. [Ipeanosxens! ycnosus nposenerns BOXKX ananusa ciioxHbIX
CMeCeH XUPHBIX KUCJIOT B BUAE UX 3TaHONaMHUI0B. Pa3paGoTans! yeinosus
1 000CHOBaHbI KDUTEPUH HIEHTH(HKALMA IPOCTPAHCTBEHHBIX M30MEPOB
KapoOTHHOHMJOB B Ipouecce nposenerus BOXKX anamuza. PaspaGoransl u
0DOCHOBaHBI YCIOBHA OJHOBPEMEHHOIO ONpEeNeHHs] HEKOTOPBIX
CTEPOMAHBIX TOPMOHOB, B TOM YMCIIe H SKAUCTEPOUIOB. Pe3ynsraTe ObutH
NPUMEHEHBl B aHANU3€ JIMMUIHBIX CYOCTaHUUI MPOMBICIOBLIX BUJOB
rusipobuonTos: caiipel Cololabis saira, xykymapun Cucumaria japonica,
kpaba-crpuryna Chionoecetes opilio u xamuarckoro kpaba Paralithodes
camischatica. '

BBEJIEHUE

B nocnennee BpeMs OXHHM U3 KITFOYEBBIX METOIOB B TOHKOM OHOXHMHYECKOM
aHaJIi3e ABIIETCSA BBICOKOO(deKTHBHAs KHIKOCTHAs xpomarorpadua (BOXKX).
Cricok pa3sHO0GpasHEIX BEIIECTB, K KOTOPBIM KOLIa-TA00 IIPUMEHSIIC JAHHBIHA METOL,
OYeHb BeNUK. He ABIIOTCS MCKITIOUEHHEM M BEILECTBA JTUTTHIHOM npuposl. Tem He
MEHEE, TaK KaK ITPeICTaBUTENH JaHHOTO KIacca META00IHTOB OYE€Hb MHOTOOOpa3HbI
U PA3NUYHBL 110 CTPOEHHUIO M CBOMCTBAM, TO MPOLEAYPE OTHOBPEMEHHOIO
XpoMaTorpapuIeCKOTo aHAIN3a MOI'Y T OBITh [IOABEPTHY THI, KAK MPABHIIO, OTIE/IHBIE,
OnH3KHE 10 CTPYKTYpe M CBOUCTBAM MPECTABHTENH 3TOTO KIIAcca BemecTs. B B3y
C 9THM, HECMOTPsI Ha Pa3HOOOpa3ue CYNIeCTBYIOIIUX METOIMK, OHH HE ABIAIOTCS
yHHBEpCAIbHBIMUA. Kpome TOro, oco6EHHOCTH MPOHCXOXKICHHS AHATM3HPYEMOH
OroCyOCTaRIIN NPENOIPENEIAIOT HEOOXOMMMOCTE aNpPOOAIIMH H3BECTHBIX METOMIHK,
a, B Cily4ae HeoOXOMMMOCTH, HX KOPPEKTHPOBKH. [Ipr 9T0M HEOOXOIHMO YIHTHIBATS
KaK MPOHCXOXKACHUE OTIPEIEIIEMBIX BEMIECTB, TAK H HX CTPYKTYPHBIE 0COOECHHOCTH.
Hanprnmep, BeICOKOI(hheKTHBHAS JKIIKOCTHAS XPOMATOrPadHs IPUMEHANACH K AHATH3Y
CMECEeH JKHPHBIX KHCITOT JIATTHIOB PasiuaHOro nporcxoxaeHus (Coors, 1993a), oxpaxo
PasnH4HsA B COCTABE KHPHBIX KUCJIOT JTMIUAOB Pa3HbIX OMOIOTHUECKHX 00BEKTOB
IPENONIPEAEIIAET CBOM crieludUyIecKuit MOAX0 B X aHamse. To e caM0e MOKHO
OTHECTH M K APYTUM PEICTABHTENAM BEIIECTB JIANHAIHOM MPHPOIBI — KAPOTHHOHAAM
(Britton etal., 1995a), creponnam (Bessrep, 1988; Coors, 1993b), skupopacTBoprMbmM
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sutamuHam (Mladek, 1993) u np. Ocolyro BaXKHOCTh HMEET M MPOHCXOXKIACHHE
OHONOrHYECKOTO 0OBEKTA, MHITHIBI KOTOPOTO HeCIeAyIoTes. C 3Toi TOYKH 3pEHH,
THIPOOHOHTEI, HECMOTPS HA MOBBIIEHHBINA K HUM MHTEPEC — KAK HCTOYHHKAM
OMONOrHYeCKH LIEHHOTO CHIPbs, B ’TOM OTHOIIEHHH OCTAIOTCA B OOJIBIIMHCTBE
CBOEM HE JI0CTATOYHO XOPOIIO MCCnen0BaHHbIMA. [103TOMY HEOOX0AUMO MPOBOUTE
NOCTOAHHYIO PErYIHPOBKY aHATUTUYIECKHX CHCTEM H IOAXOA0B, B TOM YHCIE H
XpoMaTorpaM4ecKuX, Ui FOTOBHOCTH HX IPHMEHEHHS KaK K IF000MY, 3aBEOMO
BHIOPAHHOMY OHOIOTHYECKOMY 00BEKTY, TaK M IPOAYKLHH, TIOTy9aEMOH H3 HETO.

MATEPHAJIBI U METOOHUKA
Buonoeuyeckuii mamepuan.

Obpasupr caiipsl Cololabis saira Gv1mi coOpaHbl B BOCTOYHOM NPHOPEKHOM
parione Tuxoro okeana manod Kypmmbckoi rpsast B aBrycre 2004 r. O6pasipl
KyKyMapuu Cucumaria japonica 6suma coOpansi B 3anuse [letpa Bemxoro SInosckoro
mops B uroHe 2004 r. O6pasusl kpabos Chionoecetes opilio m Paralithodes
camischatica 6s1ma cobparml B 3amise [Terpa Bemukoro AnoHckoro Mops B okTa6pe
2004 r. Bee 06pasiet xpasuucs mpu Munyc 20 °C.

Peaxmusvr u pacmeéopumenu.

Bce ucnone3yemeie B paboTe peakTHBHI ObUIH KBaIH(DHKALHHA «X49».
PacteopuTenn OblTM KBaTU(DHKAIMK «X4» H OYMINATKCH NEpPen paboToH 1o
crangaptHeiM Metoaukam (Topmon, ®@opa, 1976). Cranmaprel 3cTpoHa, A'-
aHAPOCTEHIMOHA, S0-aHAPOCTaH-3,17-1M0Ha, STHAHAPOCTEPOHA, S0-aHAPOCTAH-
3o, 17B-mona, TectocTepona, 17B-acTpamuona, 2-1e30Kkcu-20-rHAPOKCUIKIH30HA,
HHTETPUCTEPOHA A, ai-3KIH30Ha B 20-THIPOKCHIKIU30HA OBLTA TPHOOPETEHBI Y
XHMAECKO# KomnanuH «Sigmay, CIIIA. SraHonaMuap! JKUPHBIX KMCIIOT IOy 9aTH, Kak
ormcaHo panee (Karaulov et al., 2004).

Oxempaxyust 1unuoos.

Okcrpakuo oomux mumunoB u3 Col. saira u C. japonica ocymecTBISIH IO
merony bmaiis um [lakiepa (Bligh, Dyer, 1959). Dxcrpakuuio 3KIucTepoHI0B
OCYIIECTBIAIH CAeAyOmuUM obpazoM: obpasusl remonumdsr Ch. opilio n
P camischatica cmemmuBasy ¢ CHCTEMOH pacTBOpHTENEH xiopodopm-3tanon (1:1) u
LeHTprdyruposam mpu 6 300 g. X10pohopMHO-CIPTOBOM CII0M OTIEISIIH U CYIIHIIHA
Ha 0e3B0HBIM CybhaTom HaTpHs. OpraHrYecKUe PACTBOPHTEITH YIAIATH B BAKYyMe
(ocratounoe nasnenne 30-40 M. pr. cT.) npH Temnepatype 35 °C. Cyxoi 0cTaToK
B3BEMIMBAIA U PACTBOPAIH B 95%-HOM BOHOM 3TaHONE. [{11s ynaneHust ruapodoOHBIX
COEIMHCHHUH YKCTPAKT MPOMBIBATK rekcanoM (2 x 10 mur). Bogso-criprosyro dpaxumio
CYIIMITH B BAKyyMe€ JI0 IOCTOAHHOIO BECa, CYX0HM 0CTaTOK pacTBOpsIH B 5 Mt 10%-ro
BOZHOIO 3TaHoNa. TeepaodasHy0 SKCTPAKIHIO SKIUCTEPOHIOB OCYIECTRIIAIH Ha
xononke Supelclean C , («Supelco», CIIIA) ¢ Heromb30BaHHEM BOXHO-3TaHOBHBIX
CHCTEM B Ka4ECTBE JITIOCHTA.
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Touxocnotinas xpomamozpagus.

TorkocnoiHy 0 Xpomarorpaduro mpoBomiy Ha macTunkax Silufol («Kavalier,
Yexust) ¢ HCIIONTB30BAHUEM B KAYECTBE IFOCHTOB CIIEAYIOMIMX CHCTEM PAaCTBOPHTEJIEH:
rekcaH-au3THIOBbIH 3¢up (1:1) — ans aHanu3a oOIMUX JTHNHIOB ¥ KAPOTHHOHAOB,
rekcaH-aneToH ( 1:1) — i1 aHanm3a 3TaHONAMUIOB JKUPHBIX KUCIIOT, XJIOpOoOpM-3TaHOT
(4:1) — g aHamM3a SKAUCTEPOUIOB. [IMaCTHMHKHM MPOABIANH ONpPBICKUBAHUEM
10%-ubmM pacTBOpoM (ochOpHOMOTHOZEHOBOM KHCIIOTHI B TAHOJE — IUTA aHATIH3a
OOLIMX JIMITHOB H KADOTHHOKJIOB, 4 TAKXKE 3TAHOJIAMUJIOB JKHPHBIX KMCJIOT,  BAHUJTHH-
cepHbIM peakTHBOM (3 r BaHwWimuHa, 100 M dTaHona, 0,5 M cepHOM KHUCIOTHI) C
nocnexyromum nogorpesom Ao 110 °C Bo Bcex cimyqasnx.

Kononounan xpomamozcpaghus xapomunouoos.

Xpomarorpadmo npoBoguaH Ha kKooHKe ¢ 10 r cunmukarenst L Chemapol
(Yexwms) ¢ pasmepamu wacTur 40-100 mxm. Ha xomorky Harocumm 300 Mr cyXoi cMecH
JMIUIOB U3 BHyTpeHHOCTeH Cucumaria japonica. JMIOUPOBANM B CIIEAYIOMEH
MOCeN0BaTEIbHOCTH: CHavana rekcanom (100 mut), 3arem 6enzomnom (200 M) u nanee
cMechio 6en30n-auaTrIoBbE 3¢up (1:1, 300 mit). DmoaT coOMpasu B IPOOUPKH MO
10-15 mn. @paxuym, no gaHHeiM TCX copep:kamue OMU3KUAE 10 COCTABY CMECH,
00BEIMHAIA M YIIAPHUBAJIH B BakyyMe (ocraroqnoe nasneaue 30-40 MM. pT. CT.) 10
TIOCTOSIHHOTO Beca nmpu Temrepatype 35 °C.

Buicokoaghpexmuenas scuoxocmunas xpomamozpagus.

BricokoaddexTrBHyT0 )KHUIKOCTHYTO Xpomarorpaduro (BOXKX) ocymectsinsim
Ha xpomaro-macc-criekrpomerpe 1100 Series LC/MSD («Agilenty, CIIA),
cuabxennom Y®-gerekropom Ha auopHou marpuue («Agilenty, CIIA) u
pedpakromerpudeckum aetekropoM RID-6A («Shimadzuy», Snonus), B pexume
XAMHYECKOM MOHM3auuu npu arMocdepHoM aaBieHud (XUAJL). [uanason
perucTpupyeMbIx Macc coctaBui 150-1 000 [1a (pexxuM perucTpaniH MoI0KHTETbHBIX
HOHOB), HanpspKeHHUe Ha PpparmenTope 70 B, HanpsukeHue B HOHM3ALMOHHOM KaMepe
4 kB, NOTOK raza-ocyIumres (a30T) 6 J/MHH H IaBJICHHE ra3a-pacibLIATeN (a30T)
50 xrc/cm?. YD-curran peructpuposanu B nuanazore 200-800 uM. B pabore
ucrosb3oBanack kononka Hypersil ODS (4,0 x 250 mm, 5 MxM), TeMnIepaTypa KOJIOHKH
55 °C. B kayecTBe 3TF0€HTa HCTIONb30BANHU: AllETOHUTPHII — AHAJIN3 KAPOTHHOU/IOB
(pacxom 3moenTa 0,5 My/MHH), CHCTEMY pacTBOpUTENEH alle TOHUTpUII-Boaa (20:80) —
aHAM3 3KIUCTEPORAOB (pacxon 2moeHTa | MJI/MUH), CHCTEMY PacTBOPUTENEH
aneToHuTpUI-Boga (50:50) — aHAMM3 CTEPOMIHBIX FOPMOHOB (PAacXoJ 3IHOEHTA
1 My/MHH). AHATA3 3TAHOIAMHIOB JKUPHBIX KHCIOT MPOBOIMIIA B PEXKHME TMHEHHOTO
IPagHEHTHOrO SMFOMPOBaHUA 0T 55%-ro BogHOro auetoHutpuna g0 100%-ro
ALETOHUTPHIIA CO CKOPOCTHIO 2,25% B MEH (pacxof oM0eHTa 1 MiT/MuH).
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PE3VIJIBTATBI 1 OBCYXIEHUE
1. Xapaxmepucmuxa cocmasa #CUpHoiX KUCLOM JUNUO08.

BOXX MoxkeT OBITh JIETKO MPHMEHHMA B aHAIM3€E COCTABA JKMPHBIX KHCIIOT KaK
JMMUAOB, TaK M MOJy4YaeMbIX M3 HHX npenapartos. HecmoTps Ha mupoko
HCIIONB3YIOIIHICS B HACTOAIIEE BPEMS MOIXO, K aHAIHU3Y KHUPHBIX KMCJIOT METOAOM
razo-xuakocTHOM xpomarorpaduu (INKX), BOXKX ananus npemoYTHTENEH B PAfie
0cobbIx crrydaeB. Hanpumep, eciid HyKHO OCYIIECTBHTD ONPENEIEHHE CBOOOAHBIX
JKMPHBIX KHCJIOT, TO B C/Ty4ae MX anamisa MetoroM [ KX Bo3HHKaeT psajl OCIIOXHEHHIH,
CBA3AHHBIX ¢ HEOOXOAMMOCTBIO MPOBEACHHA MPEABAPUTEIBHOIO ITaNa OTACICHHA
AHATIM3HPYEMOM CyOCTAHIIMHM OT CyMMapHBIX IMNUI0B. Ha 9170M 3Tane CyIecTByeT pucK
NOTEPH XKUPHBIX KUCIIOT, ¥, KAK CIIENICTBHE, CHIKAETCS TOYHOCTH aHam3a. [ IpuMeHenve
BDOXX B ananu3e cBOOOAHBIX XHPHBIX KHCIOT He TpebyeT 00sA3aTeIbHOro
CeNnapUpoBaHUs AHATTH3UPYEMOH JIMITHIHOM CyOCTaHLIMH, 3 HCIIOJTb30BAHHME KOMILIEKCA
neTekTopoB (pedpakToMeTpUYECKI, (HII0OpeceHTHbIH, YP-, Macc-CeNEKTHBHBIN —
B 3aBHCHMOCTH OT XapaKTepa AePHBATH3ALMH *KHUPHBIX KHCIIOT), IO3BOJIAET IPOBOUTh
JIOCTOBEPHYI0, OCHOBAHHYIO HA CTPYKTYPHBIX 0COOEHHOCTAX JKHUPHBIX KHCIIOT, UX
HIEHTH(HKAINIO B CITOXKHBIX TMIHIHBIX cMecsaX. [Ipr aToM, MBI paHee npejyiaraim
TIPOBE/ICHAE AEPUBATHU3AINH KAPOOKCHIIBHBIX TPYTIT CBOOOIHBIX JKHUPHBIX KACIIOT
TIOCPEACTBOM KX TpaHCHOpMALIHK B JaHCHITHApasuasl ((prroopecueHys, xopomast
HOHU3UPYEeMOCTh B ycinoBmsax XVAJl amst Macc-CENeKTHBHOTO JAETEKTUPOBAHMA,
paspemenue npod/eMbl «KpHTHYECKHX 1apy) (I pewkas u ap., 2001). M ycTaHOBHIH,
410 B Ccydae TpaHC(HOPMALMH KUPHBIX KUCIOT B 3TAHOIAMHIbI, 00IEr4acTcs
HIEHTH(HKALIA TTOCTIENHAX OlIAroaps Xopouei HOHM3UpyeMocTH B ycroBisix XUA/L
TS MAacc-CENEKTHBHOTO AETEKTHPOBAHKSA, Pa3pernacTcs mpobiemMa «KPHTHYECKUX Mapy,
a TAKoKe TTOSIBIAETCS BO3MOMKHOCTH (DHIIBTPAIIMHA XPOMATOTrpa(M4ECKOro CUTHAIA 110
YeTHOCTH/HEYeTHOCTH m/z. I1pr 3TOM NpoBeieHHe STePAHKALAN KaK POMEKY TOYHOM
CTaM¥ CHHTE3a STAHOJAMHU/IOB JXHPHBIX KHCIIOT HE BIIMAET Ha KAYECTBO IPOBEICHHUA
anamasa (Karaulov et al., 2004). Mpl1 pa3paGoTaiy ONTHMAJIEHBIE YCIIOBHA TIPOBE/ICHUSA
AHATIMTHYECKUX MPOLIEYP A JAHHOIO BapHaHTa.

Ha prcyske 1 B kadecTBE MPHMEPA IPUBEAEHBI pe3yNbTaTs! npoeneHus BIKX
AHATH3A CJIOYKHOH CMECH 3TAHOIAMHIOB JKUPHBIX KHCIIOT H3xupa Col. saira. Kak BHIHO
HA XPOMATOrpaMMe, Ha Y9aCTKE 3MOMPOBAHHA BCEX MCCIIEyeMBIX dTAHOTIAMU/IOB
JKAPHBIX KHCIIOT OTCY TCTBYIOT APYTHE IMITHIHBIE KOMIIOHEHTbI aHATH3HPYEMOH
CMECH — MOTAPHBIE 3IOUPYIOTCS PAaHBIIE TPOM3BOIHBIX TEKCAIEKATETPACHOBOH
(n-3) KHCIIOTBI, a HEMOJSAPHBIE — MOPKE IPOH3BOJHBIX IOKO3EHOBOH KHCIIOTBL,
TOCITETHEH, HMOMPYIOMEHCs B aHATU3HPYEMOH CMECH XKHMPHBIX KUCIOT. B cryyae
BOXX anamu3a >KMpHBIX KHCIOT B BHJIE MX 3TaHOIAMHJIOB KPOME pasperucHU
NpPOGIeMbI KPHTHUECKHX TIap, HAPUMEP TETPAJeKAHOBasA | dHKo3areHTaeHoBas (1-3)
KUCNOTHI, O MAECHTH(HULIMPOBAHB! HEKOTOPHIE JKUPHBIE KACIIOThI, OIPEACTIEHHE
KOTOPBIX ra30-XKHAKOCTHON XpoMarorpauei 1o 3SHa4eHHUAM HX HH/IEKCOB YICPKUBAHHA
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BbI3bIBAET HEKOTOPBIE 3aTPYIHEHHA. 3TO MEHTaJELICHOBAs, TeKcaieKaTeTpacHoBas (Ipa
U30Mepa), M30TeNTaeKaHOBAs, diiko3aaeieHoBas (1-9), Hoko3aneHTaeHoBas (n-6) u
TETPaKO3areKCacHOBAas KUCIOTHL 1 10MHbIM cOCcTaB JKMUPHBIX KUCIIOT, OTIpE/Ie/ICHHBIN Ha
OCHOBaHHH pe3ynbratoB BOXKX ananysa uX STaHOIAMHIOB, MPHUBEAEH B TaOMHLE 1.
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Puc. 1. BXXX ananu3 sTaHONaMHI0B XKUPHBIX KHCTOT 13 skupa Col. saira. OTHECEHHE CHTHAIOB
1oka3aso B Tabnume 1.

Fig. 1. HPLC analysis of fatty acids ethanolamides prepared from Col. saira oil. Signals assignment
is shown in table 1.

Tabnuua 1. OtHecenne curuanos xpomarorpaduueckux nukos (puc. 1).
Table 1. Signals assignments of chromatographic peaks (fig. 1).

No nuka [M+H]",m/z OTtHeceHue Ne muxa [M+H]", OrTHeceHue
(>TaHOAMMIT) m/z (aTaHOIAMH)

1 292 16:4n-3 18 312 17:1

2 292 16:4n-? 19 350 20:3n-6
3 294 16:3n-3 20 300 16:0-uso0
4 270 14:1 20 374 22:5n-6
5 320 18:4n-3 21 400 24:6n-?
6 296 16:2n-6 22 300 16:0

7 284 15:1 23 376 22:4n-3
8 346 20:5n-3 24 326 18:1n-9
9 272 14:0 25 314 17:0-u30
10 322 18:3n-3 26 352 20:2n-6
11 298 16:1n-7 27 340 19:1

12 348 20:4n-3 28 328 18:0-us0
13 372 22:6n-3 29 328 18:0
14 348 20:4n-6 30 354 20:1n-9
15 324 18:2n-6 31 356 20:0
16 374 22:5n-3 32 382 22:1

17 312 17:1-uzo
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Takum 06pa3oM, IpeIyIoKeHHbIE HAMHU CTIOCOOBI IEPHBATH3ALIAN JKUPHBIX KUCTIOT
s ux nmoceaytomero BOXX ananmu3a no3BosLIOT OCYIMECTBIAT JOCTOBEPHYIO
HAEHTH(DUKALIAIO CBOOOTHBIX KUPHBIX KUCIIOT B CJIOKHBIX THITIHBIX CYOCTaHIIHSAX.

2. Xapaxmepucmuka cocmaea KapomuHouoos.

B nacrosmee Bpems BOYKX mmpoko npUMeHIeTCs B aHATIH3€ KAPOTHHOHIOB.
OnHako, HECMOTPSA HAa MHOTOYHCIICHHBIE JTHTEPATypHbIE AAaHHbIE, MOAPOOHO
OCBEIAOIIKE FTOT BOMPOC, CYINECTBYET PA CIIy4aeB, KOTOPbIE HE MONAJAI0T B 001mue
3aKOHOMEPHOCTH XPOMATOTpaduIeCcKoro pasaeeHus U JanbHeHeH nieHTHHUKALIH
KapOTHHOUAOB. B 3TOM psAdy OTHENBHO CTOMT BONMpOC 00 MAEHTU(HKAIMH
APOCTPAHCTBEHHBIX H30MEPOB KapOTHHOMJOB, KOTOPBIE JOCTATOYHO IJIOXO
Pa3NIENSIOTCA KakK [Py XpoMaTorpadupoBaHiy Ha MPAMO, Tak ¥ Ha 0OpanieHHOH dase.
[Tporecc U30MepH3ALH MOSKET MPOMCXOIUTH MPH H3rOTOBIIEHHH ITPETIAPATOB H IPYTOH
MPORYKLMA H3 OHOIOrHYECKOTO CHIPBA, CONEPKAIIEr0 KAPOTUHOUBL. TepMHUdecKkas
00paboTka OHONMOrHYECKUX CYOCTAHIMH, a TaKKe MX KOHTAKT C HEKOTOPBIMH
OpPraHWYeCKHMH PACTBOPHUTEIAMH MPUBOIAT K HEOOPATUMOM H30MEpPH3ALUU
kaporuroHI0B (Goodwin, 1976), 4T0 HEXKENaTEIBHO C TOYKH 3PEHHA COXPaHEHUA
OHOJIOrHYeCKOH LEHHOCTH MPOAYKIHM. Ha mpumepe KapOTHHOMIOB KyKyMapHU
(Cucumaria japonica) Mbl pa3paboTalid yCIIOBHA MPOBEAECHUS XpoMaTorpaguueckoro
paszaeneHus OH3KUX MO0 CTPYKTYpPE Map H30MEPHBIX KAPOTHUHOUAOB, @ UMEHHO: 9,9°-
OH-yuc-KyKyMapuakcaHTiHa A u 9-yuc-xykymapuakcantuHa A; 9,9’-mu-yuc-
KykymapuakcantiHa C u 9-yuc-xykymapuakcanTiHa C; KAHTAKCAHTHHA K MOHO- (-
KaHTAKCAHTHHA C HEYCTAHOBIJICHHBIM IOJIOKEHHEM Y1/C-TTBOHHOM CBA3H.

Hemnocpencmsenro BOYKX anamsy noBepraimuch HpaKiyy, notydeHHbIE ocTe
NPEABAPUTENBHOTO pasfesieHust 00med cMeCH KapOTHHOMZOB Ha CHJIMKAarene u
CofiepKalue M30MEPHbIE Mapbl KAPOTHHOUAOB (puc. 2). Kpurepusamu uneHTHGHKaLMH
KAPOTHHOUIOB CIY)KWJIM 3HAYEHHA WX M/z, YCTAHOBIEHHBIE C MOMOIIBIO Macc-
CENEKTHBHOIO JETEKTHPOBAHMSL, ¥ XapaKTephl YD-CIIEKTPOB, 3aIMCAHHBIE C IIOMOLIBIO
VYO-perexropa Ha qUOAHOM MaTpuile (Tabm. 2).

Hcnons3ys ToT akTt, 4To HaMMYHE ABOHHOM CBS3H B YUC-KOH(QHUIYpPALHH B
CTPYKTypax MOJIEKYJT KAPOTHHOHIOB hopMHpyeT 00pa30BaHHE MAaKCHMYMA MOITIOIIEHUS
B 06nactu 300-400 HM (Tak HA3BIBAEMOE (YU C-TUIEY0)), 4 YBETMYEHHE COOTHOIICHHUS
ONTHYECKHUX IUTOTHOCTEH IPH 3TOM MAKCHMyME M XapaKT€PHCTHYECKOM MaKCHMyMe
MOIIOMEHHs KapoTHHOUAOB (00macTe 400-500 HM) KpaTHO YBEITHUEHHIO YHCIIA
TBOHHBIX cBA3eH B yuc-koHdurypauuu (Britton et al., 1995b; Lacker et al., 1999), Mb1
YCTAHOBWIH TIOCTIEZOBATEIbHOCT 3IIOUPOBAHMA MPOCTPAHCTBEHHBIX H30MEPOB
kapoTuHounos mpu BOXKX anamise vx map (puc. 2).

Taxum oGpazom, MpUMEHSs PEJIOKEHHBIE YCIOBHA aHAK3a H30MEPHOT'O
cOCTaBa KAPOTHHOMUJIOB, MOXKHO OCYIIECTBIIATh JOCTOBEPHBIN KOHTPO/Ib Ka4€CTBA
coneprKaIe KApOTHHOMIBI IPOIYKLMH, H3rOTaBIMBAEMOM M3 OHOIIOTHYECKOTO CHIPhS.
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Puc. 2. BOXKX ananu3z (Y®-xpomarorpahuueckuii CHrHAT) KapOTHHOUACOAEPKAWMX (pakimil
(a, 6, B, T), TOMYYEHHBIX MTOCIEAOBATETHHO PH MPOBEACHHH KOJIOHOYHOM XpOoMAaTorpaui TATHIHOrO
akcrpakta u3 C. japonica. 1 — xykymapuakcantus A (9,9’ -mu-yuc-), 2 — KykyMapHaKkCaHTHH A
(9-yuc-), 3 — kykymapuakcantu B (9,9’ -mu-yuc-), 4 — kykymapuaxcautus C (9,9°-qu-yuc-), 5 -
kykymapuaxcanTiH C (9-yuc-), 6 — KaHTaKCAaHTHH, 7 ~ KAHTAKCAHTHH (MOHO-YUC-).

Fig. 2. HPLC analysis (UV-signal) of carotenoids containing fractions, obtained by column
chromatography of lipid extract from C. japonica. 1-cucumariaxantine A (9,9'-di-cis-), 2 -
cucumariaxantine A (9-cis-), 3 — cucumariaxantine B (9,9'-di-cis-), 4 -~ cucumariaxantine C (9,9'-
di-cis-), 5 — cucumariaxantine A (9-cis-), 6 — cantaxantine, 7 — cantaxantine (mono-cis).

Tabnauna 2. CriekTpanbHbIE XapaKTepUCTHKH HieHTHGUUHMpoBaHHEX MeTogoM BIXKX ¢
KOMOWHApPOBAaHHBEIM Y®- B Macc-CETeKTHBHBIM JETEKTHPOBAHHEM KAapOTHHOMJIOB B rOHaJax
C. japonica.

Table 2. Spectral characteristics of carotenoids identified in C. japonica gonads by HPLC coupled
UV with MS detections.

Ne muxa* OtHecenue [M+H]', Anax, HM Ornomenne
m/z Afiﬂ [Cﬁ A‘.Kag.
1 Kyxymapuaxcantun A 569 326 (yuc-naevo), 0,137
(9,9’-nu-yuc-) 388,406,432,460
2 KyxymapnaxcanTun A 569 326 (yuc-medo), 0,116
(9-yuc-) 388,414,436,466
3 Kyxkymapuakcantud B 571 328 (yuc-mnevo), 0,139
(9,9’-nn-yuc-) 394,416,438,468
4 Kyxymapuakcantun C 573 328 (yuc-mneqo), 0,464
(9,9°-mu-yuc-) 414,438,466
5 Kyxymapuakcantuy C 573 328 (yuc-mevo), 0,266
(9-yue-) 412,436,464
6 KanTaxcanTun 565 472 -
(TIOTTHOCTLIO mpanc-)
7 KanTakcauTHH 565 364 (yuc-mnedo), 464 0,256
(MOHO-Huc-)
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3. Xapaxmepucmuxa cocmasa cmepouoos.

CrepouaHbie TOPMOHBI M POJACTBEHHBIE COCJHHECHHA ABIAIOTCA
HEOTHEMJIEMbIMH KOMIOHEHTAMH PA3JIMYHBIX OPraHOB MHOTHX IIPEICTaBHTEEH
ruapo6uoHTOB. VIX BRICOKas OHOIOrHIecKas aKTHBHOCTH NMPEJONPE/CITHIA Pa3BUTHE
PasTMYHBIX METOAMUECKUX TIOAXOIOB /1 ONPEIETIEHHs CTEPOMIOTIONOOHBIX CTPYKTYP.
OHAM U3 TaKUX NoaxoaoB Apsercs BO)KX anamms cTeposIHbIX coeiMHEHHH. TeM
HE MeHee, pasHOOOpasHe MpeACTaBHTENEH 3THX BEMIECTB ABIETCS (AaKkTOpOM,
OCTOXKHSIOIUM OJHOBPEMEHHOE OMNpeJeNeHUE piAia CTPYKTYPHONOA00HBIX
creponaoB. Ml paspaborand ycnosus nposeneHrs BOXKX anamu3a 1 10CTOBEPHOH
AICHTH(HKAIMY Psifia CTEPOHIHBIX BEIICCTB, 2 MMEHHO, 3CTPOHA, A’-aHIPOCTEH/THOHA,
So-anppocTtan-3,17-110Ha, SMHAHAPOCTEPOHA, So-aHApocTaH-3a, 1 7B-muona,
TeCTOCTEPOHA, 173-3CTpamuona U 3KIUCTEPOHIIOB. 2-1€30KCH-20-rHIPOKCHIKIH30HA,
MHTEIPHCTEPOHA A, OL-3KIH30Ha B 20-ruapokcuaKau3oHa. [Tocnensss rpyrma BemecTs
B IIOCTIEHEE BPEMS T10JIb3YETCS 0COOBIM BHUMAHHEM, OJ1aronapst IpyruM MeXaHH3MaM
JAEHUCTBUSA HAa OPTraHHU3M YeN0BEKa, OTIMYHBIM OT MEXAaHH3MOB KIAaCCHYCCKHX
CTEPOMTHBIX TOPMOHOB, & TAKKE OTCYTCTBHIO HETATHBHBIX TOPMOHATBHBIX 3 (HEKTOB,

Ipu ucrionb3osanuk BOYKX 1 aHam3a coe IMHEHAM CTEPOHTHON MPHPO/IBI
HeoOXOIMMO YYMTBIBATh, YTO OHM MOTYT 3HAYMTEILHO OTIHYATHCS APYT OT ApYyTa 1o
KOITMYECTBY THAPOKCHIIBHBIX T'PYII (HAIPHMEP, TECTOCTEPOH COAEPHKHUT OIHY
FHIPOKCHIBHYK Tpynmy, a 20-rHAPOKCHIKAM30H — mecTh). OTMedeHHOe
06CTOATENIHCTBO 3HAYMTENBLHO OCIOXKHAET MPOBEACHUE aHANN32 OHOIOTHYECKHX
cyOcTaHIMIf Ha TIPEZIMET COEPKAHMS PasIMIHBIX CTEPOMIOB 0e3 00A3aTebHOTO
NPOBENEHHUS TPEIBAPUTENBHOTO (PPAKIMOHAPOBAHKA KOMIIOHEHTOB HCCTIEyEMbIX
CMecel, HaImpUMep, TI0 MX OTHOCUTE/IbHOH MOJIIPHOCTH.

Macc-CIHeKTphl CTEPOHAOB perucTpuposanuch B pexume XUAL(+) u
XapaKTEPU30BAINACH HATHIAEM OCHOBHBIX CUTHAIOB KBa3HMOIEKYNIAPHBIX HOHOB
cocrasa [M+H]" u curnanos uonos cocrasa [M+H-n(H,0)]", o6ycnoBneHHbIX
I0C/IeA0BATEBHOM Aeruaparauueil KBa3uMOoIeKyIApHbIX HOHOB. Kpome Toro,
CTEPOMABI, HE COAEpKAIIHE B CBOCH CTPYKType KapOOHHIIBHYIO rpymnimy,
ananusuposanu B pexume XHMAJI(-). Mx macc-crekTpsl XapaKTepH30BalIUCh
HAJTMYHEM OCHOBHBIX CHTHAIIOB KBa3UMOJIEKy pHbIX HOHOB [M-H] u curnanamu
uonoB [M-H-n(H,0)]". IIpu 5T0M, B Macc-criekrpax 17B-3cTpasmona 1 3cTpoHa
MbI He HAOITFONAIIM IETH/IpaTAIMH, CBA3aHHOH C TIOTepei (PeHOMbHOM MIPOKCHITBHOH
rpynnsl. B Macc-cmekTpax MONHIMAPOKCHIHPOBAHHBIX SKAHCTECPOMAOB!
uHTErpucTEpoHa A, 20-rHAPOKCHIKIH30HA, 2-1€30KCH-20-THAPOKCHIKAM30HA H
0-3KIM30HA, COAEPKAIMUX OT MATH N0 CEMH THAPOKCHIBHBIX IPYIN, MbI HE
Habmonanu curaanos HoHos coctasa [M+H-n__(H,0)]", 06ycnosneHHbIx norepen
BCEX TMAPOKCHIBHBIX TPYIII, YTO, MO-BHAMMOMY, CBA3aHO C TPYAHOCTHIO
neruaparauuu npu C-14 atoMe (TruIPOKCHIbHAS TPYTIIIA IPH TPETHIHOM aToMe
yrneposia). XapakrepucTA4ecKre HOHBI, HaOoiaeMble B MACC-CNIEKTPaX B PEXKUME
XUAJI(+) HecneioBaHHBIX CTEPOHAOB, TIOKA3aHb! B Tabnmue 3.
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Ta6auua 3. CoctaB HOHOB, HabmOgaeMEIX B Macc-crekTpax B pexume XMAJL creponaHbix
TOPMOHOB,
Table 3. Ions composition in mass-spectra (APCI) investigated sterols.

Vs Hom, n}z’z (oTHOCHTE/IbHAS HHTEHCHBHOCTD, %)
[M+H] [M+H-H,0]" [M+H-2H,0]"

IcTpoH 271 (100) - -
A4-aH;(;100TcH:1HoH 287 (100) - i
Sa-agapocras-3,17-1HoH 289 (100) - -
DHUAHAPOCTEPOH 289 (100) 271 (3) -
So-amapocran-3a,17p-aron 293 (60) 275 (100) 257 (50)
TecrocTepon 289 (100) 271 (2) -
17B-scTpamgunon 273 (40) 255 (100) -

(a) oH OH OH o [ 0 [
=} HO [« 4 : f HO" :: f HO” :6:/[ u’ :75

o 5 ' AR 15 20 MUH

Puc. 3. BOXX ananu3 cMecH CTEPOHIHEIX TOPMOHOB: a — ACTEKTHPOBAHKE N0 pepakToMeTpHH,
6 — Y®-aerexruposanue. 1 — 17B-acTpaamon, 2 — Tecroctepos, 3 — Sa-apapocran-3a, 17B-auom,
4 — A*-aHIpPOCTEHANOH, 5 — 3CTPOH, 6 — SIMHAHAPOCTEPOH, 7 — Sa-aHapocTan-3,17-1u0H.

Fig. 3. HPLC analysis of sterols mixture: a — refractometric detection, 6 — UV- detection. 1 -
17B-estradiol, 2 - testosterone, 3 — Sot-androstane-3a., 17p-diol, 4 — A*-androstenedione, 5 — estrone,
6 — epiandrosterone, 7 — Sa-androstane-3,17-dione.
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BBI10 MOKa3aHO, YTO NPH IPOBENCHUHM aHAINW3a CTEPOHMIOCOAECPKAIIUX
cyOCTaHIHI JKeJIaTe/IbHO IPUMEHATE KOMOHHHUPOBAHHOE IETEKTUPOBAHHUE, 4 IMEHHO,
MOCNETOBATENIFHYIO PETHCTPALHIO XpoMaTrorpagu4eckoro CHrHazua
pedpakroMeTpUUECKHM JETEKTOPOM B YD-IETEKTOPOM Ha [HoaHOM MaTpHLe. [Tpu
3TOM B IIEPBOM CJTy4ae OTPa’KaeTcs MOJIHOTA COCTAaBa HCCIIEyEMOM CMECH, a BO BTOPOM
IOCTOBEPHO PETHCTPHPYIOTCA CHTHAIBI XpoModopcoepkamuX KOMIIOHEHTOB CMECH
(puc. 3), oTpaxkaromue UX CTPYKTYpHbIE ocoOeHHOCTH. Hanpumep, ucenenoBaHHbIE
CTEPOHIBI, COJEpsKAINUE APOMATHIECKHE CTPYKTYpHBIE (PparMeHTHI, MOTYT ObITH
JOCTOBEPHO OTpeJeseHbl, Onarogaps OTYETIMBOMY OTKIHKY YM-meTeKkropa mpH
280 uM (rmuxH 1,4 Ha XpOMaTOTrpamMMe ), CTEPOHIBL, COAEPIKAIIHE O, 3~-HEeHACHIIEHHbBIN
KapOOHMITbHBIHM CTPYKTYPHBIHM ()parMEHT JOCTOBEPHO OIPEAEIIAFOTCS IIPU PETUCTPALHH
nornomenusa npu 240 uM. CTepouasl, He UMEIOIMHE B COCTABE CBOUX CTPYKTYP
XpoMoGOopoB, ABIAIOTCA MPO3PaYHBIMH B 001aCTH AOCTOBEPHOM perucTpaluu
Xpomatorpaduyueckoro cursana B Y®-nuanasoHe cHekrpa 3JMeKTPOMarHUTHBIX
KojieOaHuH, ¥ X 0OHApYKEHHE MOXKET OBITH OCYHIECTBIIEHO TONBKO Ha OCHOBAHHH
pe3ynbTaToB pepakToMe TPHUECKOH peTHCTpaMK curHana. OIHaKO HCITO/Tb30BaHKE
MaCC-CEIEKTHBHOIO NETEKTHPOBAHMA MOJKET JIETKO Pa3pElIMTh BOMPOC O COCTABE
CTEPOUIOB B MOJOOHBIX CMECHX.

B BOXXX anamise sxaucTeponioB mpoodiieM ¢ MpOBeIeHHEM HICHTHOHKAITUHA
HEe BO3HMKIIO, W TOJYy4YEHHbIE PE3yIbTaThl CBHACTEIHCTBOBAIH B MOJb3Y
MPUMEHUMOCTH JAHHOI'O MHCTPYMEHTAJIBbHOTO METOJA JUIA OJHOBPEMEHHOIO
OTpe/ieNeHHA ITUX BEIECTB.

[Tpu ucnonb30BaHMM CTAHIAPTOB MHAWBHAYAIbHBIX YKAUCTEPOUIOB Oblila
OTIpeZielIeHa MOCIEA0BATENbHOCTD YIEPKUBAHUA MOCIEIHHX HAa HEMOMAPHBIX
copOeHTax, KoTopast ONpeAeiIa CIIeAYIOIHI OPAAOK HX IMOHUPOBaHHs (PHC. 5, 6):
HHTErpucTEPOH A — 20-THAPOKCHIKAU30H —> O-3KJIU30H —> 2-1e30KCcH-20-
THAPOKCHAKIN30H. [TpHdem 1Ba mocneaHuX cOeqMHEHHS ABISIOTCS H30MEPAMH T10
NOJIOKEHHIO THAPOKCUIIBHOM IPYTIITBL, K 3TO Pa3IH4ye MPEIONPEIeIAI0 XOPOIIYIO
paspemMMOCTh COOTBETCTBYIOLIIMX MM Ha XpoMaTtorpammax mukoB (Ne3 m Ne4).
OTnvuuTenbHbIE 0COOEHHOCTH CTPYKTYP MCCIENYEMBIX SKAUCTEPOUAOB (pHC. 4)
ONPEJIENTHIIH HEKOTOPBIE CXOACTBA M Pa3/IMYMA B XapaKTepax HX Macc-CIEeKTpoB. Tak,
XapaKTep Macc-CIIEKTPOMETPHIECKON (parMeHTalMH KBa3UMOJIEKYIIPHOTO HOHA
20-rHAPOKCUIKAH30HA OBl NMPAaKTHYECKHM HACHTHYEH (parMeHTAIUM
KBa3UMOJIEKYIIIPHOTO HOHA 2-1e30KCH-20-THAPOKCHIKIU30HA, CTPYKTypa KOTOPOTo
OTJIMYAETCA OTCYTCTBHEM MMIPOKCHIBHOM IPYIIIbI ITpH 2-M nojioxkeHuu. Kpome Toro,
B MAaCC-CIIEKTPax 000MX 3THX COEMHEHHMI HaOMONanack BEICOKAs HHTEHCHBHOCTD
(100%) kBa3HMOJNEKY/IAPHBIX HOHOB. M HAIPOTHB, B MACC-CIIEKTPaX HHTETPHUCTEPOHA
A ¥ 0-3KIM30Ha HHTEHCHBHOCTB KBa3UMOJEKYJIIPHBIX HOHOB COCTaBHUIA JHIIL 7 ¥ 3%,
COOTBETCTBEHHO, YTO B CBOK) OUEPEIb MOXKHO 00BACHHUTH KpaliHel HecTaOHIbHOCTBIO
obpasyromuxcs npu uoHU3amuu B pexxuMe XWAJl momuraapoKCHIHPOBaHHBIX
MHTEPMENUATOB C OBICTPOM MoTepei GopMyIBEHOTO dNieMeHTa Bobl. B Macc-criekrpax
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BCEX HCCIIEYEMBIX SKIUCTEPOHI0B HAOMIOAAIOCH TOCIEI0BATEILHOE OTIETIEHHE
MOJIEKYJ BOZBI, OAHAKO (hparMEeHTHBIE MOHBI, 0Opa30BaHHbLIE NPU MOTEPE BCEX
THAPOKCHIIBHBIX IPYIHI, OTCYTCTBOBATH. BeposaTHO, maHHBIA dakr 00ycnosieH
3HATMTENLHOHN 3aTPYAHEHHOCTBIO OTEPH TMAPOKCHIIBHOM IPYIIIIBI IIPH TPETHYHOM
(14-e momoxeHue) arome yriepojga. CpaBHUBasA CTPYKTYPBl «CTaOHIIbHBIX)
IKAMCTEPOHIOB C «HECTAOMIBHBIMH», MOMKHO OTMETHTh, YTO OTCYTCTBHE
THIPOKCHIIBHOM IPYTITHI TIPH 2-M TIOJI0KEHHWH HE ITPUBOJMT K CHIDKEHHIO CTaOMIBHOCTH
KBa3UMOJIEKY/IPHOTI'O HOHA, 8 OTCY TCTBHE I'MAPOKCHIIBHOM IpyTiiisl B 20-M U HAIHYHE
ee B 1-M MoJTOKeHUAX OTPEIEIAIOT OBICTPBIA OTPHIB MOJIEKYIIBI BOJIBI H, KAK CIIE/ICTBHE,
3HAYMTETPHOE CHIKCHHE HHTCHCHBHOCTH KBa3UMOJIEKYISIPHOTO HOHA. bnaromaps
3TOMY, HIEHTA(DHUKALHSA H30MEPOB (C-3KIU30HA K 2-1€30KCH-20-THIPOKCHIKIM30HA)
TIPH HMCIIOJIb30BAHHH MaccC-CEJIEKTHBHOTO AETCKTHpOoBaHHA B pexkume XHMAJ]
3HAYMTEIHHO YIIPOLIAETCS JAKE B OTCYTCTBHHU CTAHIAPTOB.

OH
OH:

HO

HO

I
0

Puc. 4. CTpyKTypHl HCCNEAYyEMBIX SKIACTEPOHIOB.
Fig. 4. Structures of studied ecdysteroids. 1 - Integristerone A, 2 - 20-hydroxyecdysone,
3 - a-ecdysone, 4 — 2-deoxy-20-hydroxyecdysone.

CnemxyeT OTMETHTH, YTO, HECMOTPS Ha HAJTHYHE OOIMUPHOH Oa3bl
3KIUCTEPONIOB (ormucano Oonee 300 coeqMHEHMH, MPUHAIUICKAIINX JAHHOMY KJIaccy
(Bomogun, 2003)), mocToBEpHBIE MAAaHHBIE IO pe3yabTaTaM Macc-
CIIEKTPOMETPUYECKOTO HecnenoBanus B pexume XMAJL cTpykTyp 60/IbIIMHCTBA U3
HHX 70 CHX MOP OTCYTCTBYIOT MTHOO HE CHCTEMATH3MpoBaHbl. Kpome ToTO,
OJTHOBPEMEHHOE OTIPEJENICHHUE YETHIPEX UCCIIEAYEMBIX COEIMHEHHH HE TIPOBOMIIOCH.
[TonydyeHHBIE pe3yabTaThl XPOMATO-MACC-CIEKTPOMETPHICCKOTO HUCCICIOBAHUA
CYMMBI 9KTHCTEPOHUIOB NPUBENICHBI B TAOHIIE 4.
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Fig. 5. HPLC-UV analysis of Integristerone A (1), 20-hydroxyecdysone (2), a-ecdysone (3) and

2-deoxy-20-hydroxyecdysone (4) mixture.
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Puc. 6. B3XKX-Macc-crieKTpOMETPHYECKOE HCCIEAOBAaHHE CMeCH MHTEerpHcTepoHa A (1),
20-ruapokcHkan30Ha (2), a-okan3oHa (3) 1 2-ne30kcr-20-rApoKCHIKAH30HA (4).
Fig. 6. HPLC-MS analysis of Integristerone A (1), 20-hydroxyecdysone (2), a-ecdysone (3) and

2-deoxy-20-hydroxyecdysone (4) mixture.
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Ta6auna 4. Cnexrpamsasie (YO, MC(XUA)) 1 xpomatorpaduaeckue (BIXKX) xapakrepucTakn
HHTErpHCTEPOHA A, 20-rHAPOKCHIKIM30HA, Oi-3KIM30HA U 2-A€30KCH-20-THAPOKCHIKAH30HA.
Table 4. Spectral (UV, MS(APCI)) and chromatographic (HPLC) data of Integristerone A,
20-hydroxyecdysone, a-ecdysone and 2-deoxy-20-hydroxyecdysone.

Coemmienue K’ Amax, BM | OCHOBHBIE HOHEL, M/Z (OTHOCHTENbHAS

(lge) VHTCHCHBHOCTD, %)
T N R T R K
e T RO M ek
iﬂii?liiiﬁﬂm}[ 13,82 | 248(409) | 4% [M“}i]; 1(1(2%: g;‘;’ 5185)) 429 (68),

B pa3paboTaHHBIX HAMH YCIIOBHAX OBLTH IPOAHATM3HPOBAHBI SKCTPAKTHI U3
remoumdst Ch. opilio u P. camtschatica. B pesynsrare B remomumbe Ch. opilio
ObLIM OOHapykeHb! 20-THIPOKCUIKIU30H W MHTETPUCTEPOH A, a B reMonumbe
P. camtschatica — Tonpko 20-ruapokcudkau30H. O6pasipl 000MX BHAOB ITHX
paKooOpasHbIX OBLTH B3 ThI HEMIOCPEACTBEHHO NEPE/] HACTYTLIEHHEM CTa/IHH JIMHbKH.
B 10 ke Bpems1, ecrm reMonumpy KpaboB HCTIONTB30BaTh B KAYECTBE MEPCIIEKTHBHOTO
HCTOYHHKA 3KIMCTEPOHMACONEPKAIMUX IIPENAPATOB, TO KOHTPOIb COAEPKAHHA
HOPMHPYEMBIX BEMECTB (IKAHUCTEPOUIOB) MOXKHO OyHeT OCYWECTBIAATH 110
Tpe/UIaraeMoMy HaMH METOJY.

Taxum oOpazom, paspadoransl yernosusa BOYKX ananmza KOMIIEKCHBIX CMECEH
BELLECTB CTEPOHIHON NPUPOBI M 0003HAUEHDI KPUTEPHH UX MICHTH(DUKALIH,

3AKIIIOYEHHE

BaxHO# 0c00EHHOCTBIO THAPOOHOHTOB ABIIETCS TO, YTO OHM NMPECTAB/ISIOT
c000¥ MCTOYHHMKH LEHHOTO AU 3[OPOBbS HYENOBEKA KOMIIEKCa OMONMOTHYECKH
AKTHBHBIX BELIECTB, B TOM 9HCJIE JIMIMAAHON mpuponsl. PaspaboTka TexHONOrHM
OHompenapaToB U3 THAPOOHOHTOB, PABHO KaK M IPOM3BOACTBO POy KTOB IIHTAHH,
HY)KIAETCsI B TIOCTOSTHHOM KOHTPOJTE COIEPKaHuUs OHOMOTHYECKH LIEHHBIX KOMIIOHEHTOB
UCIIOIb3YEMOTO CHIPbsL. Jl0CTOBEPHBIH KOHTPOIb MOKET OBITh OCYIIECTBIIEH PA3HBIMU
METOZAaMH 1 MX MPHOOPHBIMH peanu3asiMH. [I0CTOSHHOE COBEPIIEHCTBOBAHKE YKe
MCTIOJTb3yEMBIX METOIOB M METOJHYECKHUX TIOIXO/IOB, @ TAKXKe pa3paboTKa HOBbIX,
0e3yCI0BHO SBIAIOTCA HEOOXOMMBIMM ITAITAMH 1A OTYIEHHS BBICOKOKAYECTBEHHBIX
cepTrUKATOB HA MPOIYKLIMIO U3 THIPOOHOHTOB.
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ASPECTS OF APPLICATION OF HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY INANALYSIS OF FATTY ACIDS, CAROTENOIDS
AND STEROLS IN LIPIDS AND LIPID PREPATIONS
FROM MARINE ORGANISMS
© 2006 y. V.G. Rybin, K.G. Pavel, A.E. Karaulov
Pacific Scientific Research Fisheries Center, Viadivostok
Application of High Performance Liquid Chromatography (HPLC) for carrying
out of identification of some lipids substances in tissues of marine organisms and
biopreparations has been shown. Conditions of HPLC analysis of fatty acids
complex mixtures with conversion of them in to ethanolamides have been
proposed. Conditions and criterions of identifications of carotenonoids cis-/trans-
isomers during HPCL analysis have been developed and proved. Conditions of
simultaneous determination some sterols, including ecdysteroides, have been
developed and proved. The results were applied to analysis of lipids of some
food species of marine organisms such as Cololabis saira, Cucumaria japonica,

Chionoecetes opilio and Paralithodes camtschatica.
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