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B paGote BriepBbIe UCCIeT0BaH XKUPHOKUCIOTHBIN cocTaB (2 KK-cocTaB) mojioBbIX MPOAYKTOB — CIIEPMATO-
30U/IOB U SINLIEKJIETOK — M XapaKTep AMHAMUKU KUPHbIX KUCIoT (ZKK) B roHamax Ha pa3HbIX CTaIusIX MOJOBO-
ro cozpeBaHusa muauu Mytilus galloprovincialis. DTOT CpeaU3eMHOMOPCKUI BUI MUIMY B HACTOSIIIEE BPEMs
YCIIEITHO KyJIbTUBUpPYeTcs: B YepHOM Mope. Ha BbiesIeHHbIX U UIeHTU(MULIMPOBAHHBIX 22 XUPHBIX KUCJIOTaX
(KK) ¢ mnuHoii 1ieru ot 14 mo 22 yriiepoaHbIX aTOMOB nokazaHo, uto 2KK-coctaB roHag Muauii 3aBUCUT OT
CTaluy TI0JI0BOM 3pesiocT. Ha ocHOBaHMYM cpaBHEHUSI COCTaBa XUPHBIX KMCJIOT, COOTHOIIIEHUSI X OTHOCH -
TEeJIbHBIX KOHIIEHTPALIMii YCTAaHOBJIEHO, YTO HA JOJI0 HAChIEHHBIX XUPpHBIX KuciaoT (HXKK) nmpuxonuinoch
100% B >xeHCKUX ToHamax Ha 1—3 ctanuu v Ha 1 ¥ 5 cTamuu — B My>XKCKUX roHagax. OTHOCUTETbHOE Comep-
xkaHue HXK B sifueknerkax Boille, 4yeM B criepMaTo3ougax. MoOHOHEHAaCHIILIEHHbIE XUPHbIE KUCIOThI
(MHXK) n nonuHeHacsimeHHbIe XupHbie KucjoThl (ITH2KK) xapakTepHbI Kak 1J1s1 My>KCKHUX TOHAM, TaK
U IUISI CTIEPMAaTO30MI0B, B KOTOPBIX UX CyMMapHOe colep>XaHue BbIIlIe, YeM B KEHCKUX TOHamax u siiie-
kietkax. Conepxanue KK B roHamax u mojioBbIX MPOAYKTaX MUIUU MO3BOJNIO OXapaKTepu30BaTh OCO-
GEHHOCTU JIUTIMAHOTO OOMEHa B UX TeHEPAaTUBHBIX OpraHax Ha MPOTSKEHUM ITPUPOIHOTO LIMKJIa pa3MHO-
SKEHUSI.
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BBEJAEHWE

Pa3Butiie OMOXMMWYECKUX MCCIICIOBAHMM, TTIPOBO-
IUMBIX Ha MUAUSIX, TIPEACTABIISICT IIPAKTUIYECKUM MH-
Tepec JJis COBEpPIICHCTBOBAHUSI BOCIPOM3BOACTBA
MOPCKMX TUAPOOMOHTOB M MMOBBIIICHUS 3 (PEKTUBHO-
CTU OMOTEXHOJIOTUHY aKBaKYJIbTYPhI B 00JIACTH ITOJTyYE-
HUSI OMOAKTHUBHBIX BEIIECTB JUMUAHON MPUPOALI U
MOCJIEAYIOIIETO UX IIPUMEHEHMsS B KIMHUYECKOM
npaxkTuke [1, 2]. B HegaBHuX Hammx padotax [3, 4] mo-
Ka3aHo, YTO IOJIOBbIE MPOAYKTHI MUAUM COEpPXKaT MO-
BBIIIIEHHBIE KOHIIEHTPAllMM TecTocTepoHa. B mocien-
HUE IEeCATUICTUS MHTEepeC K TAKOro pojia UCCIeO0Ba-
HUSIM O0YCJIOBJIEH TaKXKe OOHAPY>KeHUEM B OpraHU3Me
MUIUN Pa3IndHbIX OMOJOTMYECKU aKTUBHBIX COCIU-
HEHMIA, BIUIOTh 10 00JIaIaloIINX IIPOTUBOOITYXOJIEeBOI
akTUBHOCTHIO [5]. Tak, paHee HAMU HaliIEHO, UTO BKC-
TpPakT JUMNUITHON (paKIlIMM, TMOJYISHHBI M3 TOHAT
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MUOUI, 00JlagaeT BbICOKOI IPOTUBOOIIYXOJIEBOI aK-
TUBHOCTLIO in vivo [6].

B coBpeMeHHOI1 InTepaType UMEETCsI HeMaJio pa-
OOT 110 JaHHOM M cXoxkei TeMaTnke [7—13], omHaKo
nHpopmanuu o KK-cocTaBe criepMaTo3ouIoB U
SIALIEKJIETOK MUIMM, a TAKXKe O TMHAMUKE UX COIEP-
XKaHUS B TOHAaAaX B 3aBUCMMOCTU OT CTaAUM IOJIO-
BOM 3peyiocTH, KpaliHe HETOCTaTOYHO. DTH TMMoKa3a-
TEJIN SIBIISIIOTCS CBUACTEILCTBOM OMOXMMUYECKUX
M3MEHEHUI B OpraHUu3Me MUIUI BO BpeMs raMeTo-
reHesa. Tak, HanmpuMep, u3sBecTHo, uTo KK cemeii-
cTBa oMera-6 M omMmera-3 BBIMOJHSIIOT BaXXHYIO (Gu-
3MOJIOTUYECKYIO POJIb IIPU OMOCUHTE3€E ITpOoCTarjaH-
IuHOB [14].

MN3yyenue nsmeHenus KonueHtpauuu KK B rona-
JIaX W MOJIOBBIX MPOAYKTAaX MHUAWUM ITO3BOJIMUT OOBSIC-
HUTb WHTEHCHUBHOCTb META0OJIMYECKUX IIPOIIECCOB,
MPOUCXOASIINX B OPraHU3ME 3TUX XKUBOTHBIX, a TAKXKE
BBIACIUTE (DaKTOPhI, BIMSIONIAE Ha 3TU IIPOLIECCHI.
Lenpio HacTosIIeit pabOTHI SBISIOCH OIIpPEICICHUE
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XKK-coctaBa ToHaI 1 TTOJIOBBIX MIPOIYKTOB KYJIBTUBU-
pyeMoit B UepHom Mope munuu Mytilus galloprovincialis
Lam. (1819) B 3aBUCMMOCTH OT CTaa1U TIOJOBOI1 3pesio-
CTH, a TaKKe OILIEHKAa M3MEHEHUST OTHOCUTEIIEHOTO CO-
JlepXaHUsl HAachbIIEHHbIX W HeHachlllleHHbiXx KK B
YCJIOBHOI cXeMe “TOHaIbl—ITOJIOBbIE TTPOIYKTHI .

MATEPUAJIbI U METO/1bl UCCJIIEJJOBAHU

Obsexkm uccaedosanuii. OOBEKTOM MCCIIeTOBaHU
BBIOpaH IBYCTBOPYATHII MOJUTIOCK Mytilus galloprovin-
cialis Lam. (1819), coOpaHHbIIi B BeCEHHE-OCEHHUM
nepuoa 2018 T. ¢ KOJUIEKTOPOB MUAMMHO-YCTPUYIHOM
depMBI, pasMellleHHOM B akBaTopuu KapaHTUHHOI
oyxtel (r. CeBactononb, Kpeim). [Iag uccnegoBaHus
roHan otoupanu 1mo 40—60 3K3eMIUISIPOB CBEKEBBI-
JIOBJICHHBIX MUOUI ¢ IJIMHOI pakOBHHBI 5—6 ¢M U B
Bo3pacTte 1.5—2 roga co BpeMeHU ocemaHUs JUYNHOK
Ha KOJUIEKTOPHI. B 3TOT C€30H MOJUTIOCKU HAaXOAWUJIUCh
MPEUMYIIECTBEHHO Ha MPeIHEPECTOBOM CTaguU pas-
BUTHSI, OOHAKO B KaXIIOi BBIOOPKE BCTpEUATUCh MU-
MY C TOHaJaMU Ha pa3HbIX CTaausIX co3peBaHMs. st
WCCIIeJOBAaHUS OTOUPAIN TPYIITBI MOJUTIOCKOB, HAaX0-
OSLIUXCS Ha OIpPEeNeIEeHHOM CTaguM I1OJOBOM 3pesio-
ctu. M3 OuMIeHHBIX MUIMN U3BJICKaJIuW TOHAAbl U
OIIPEAEISIN CTAINIO 3PEJIOCTU Ha CBEXKUX Ma3Kax MO
MUKpOCKOITOM [15, 16]. I'oHaABI rpyHITMPOBAIM TAKUM
00pa3oM, 4TOOBI Ha OOHOU PEeTPOMYKTUBHOI CTaauu
MPUCYTCTBOBAIM TOHAAbI TPEX pasHbIX Mumuii. Mame-
peHMSI MPOBOIMIN B TPEX MOBTOPHOCTSIX.

SneKyIeTKU ¥ CepMaTo301/Ibl TTOJIydYaau U3 IIpr-
MEPHO CTa CBEXKEBBIJIOBJIECHHBIX MOJLJIIOCKOB, KOTOpPHIE
OYMINAIA W BBIIEPXMWBAIA B IIPOPMILTPOBAHHON
MOPCKOI Boae He MeHee 4 4acoB IJISI OIMOPOKHEHMS
MUIIEeBAPUTEIBHOIO TpaKTa. 3aTeM MOJITIOCKOB pacca-
XUBaIM B IUIACTUKOBBIE CTaKaHbI o0beMoM (.5 11 1o
1 3K3. B KaXXIbIi 1 3aJIMBAJIM OTPUITHLTPOBAHHOK MOP-
cKoit Bomoii, HarpeToit 10 25°C, CTUMYJIUPYS TEM ca-
MBIM HepecT [17]. SAiuekieTkn mocie HepecTa oca-
XIaauch Ha THO B BUIE SIPKO-OPaHKEBOTO OcCankKa,
CIIepMaTO30UIbl BLIMETHIBAJIMCH B BOIY B BUJI€ OEJIOTO
obnaka. AitnexkneTku codbrpain ¢ IOMOIIbIO J03aTopa
Y MIEPEHOCWIN B IIPOOUPKHU, CIIEPMATO30MIbI OTAEIISI-
1 Ha HeHTpudyre mpu 1500 06./MUH. 10 MOTHOTO UX
ocaxkIeHWsI, BEepXHUII BOIHBII CJIOKM OTOpAacCHIBaJIM.
HemocpencTBeHHO 1TOCie oTOOpa Mpod roHam: M I1o-
JIOBBIX MPOAYKTOB M3 HUX 3KCTparuposaau oOIlIue
JIATTAIEL.

Dremparkyus Aunudoe u noayHeHue Memun08bix d¢u-
poe 2KK. IToaroroBKy 00pa31ioB 1JIsI HOTYyYEHUSI METH -
soBbIX 3¢upoB KK (MOXKK) u3 TkaHeit HaUnHaIu ¢
9KCTpaKIUKU JUMUAOB. JIJ1s1 3TOro roHaabl U MOJOBbIE
MPOAYKTHI OT KaX10i MUJAWUM TIIATEJIbHO PACTUPAIU B
CTYIIKE C 5 MJI CMecH 3TaHoJI: XJopodopm (1:1) 1o oxa-
HoOpoaHoU Macchl B TeueHue 10 muH. ['omoreHar ¢ n1By-
KpaTHbIM OOBEMOM JIUCTUJLJIMPOBAHHOU BOIBI LIEH-
Tpudyruposanu 10 mux npu 1500 06./MuH. Kanumwis-
poM OTOMpalM HIDKHUN XJI0pO(MOPMHBIIA  CJIOML.
XnopodopMHYyIO PpakIInio yrmapuBaad Ha POTOPHOM
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WcHapuTelle, K OCTaTKy T0OAaBIISIM 5 MJI CBEKEIIPUTO-
TOBJICHHOTO pacTBopa Iieja04yu B MetaHose (10 mi1 3 N
pactBopa NaOH u 90 M1 90% meranoia). [TomnydyeH-
HBI1 pacTBOP KUIISTWIN C OOpaTHEIM XOJOOWILHUKOM
IO TIOJTHOTO OMbLIEHUS B TeueHue 1.5 yaca. Ilocie ato-
ro K pacTBOpy HO0AaBISIM HECKOJBKO Kameiab 1%
CIIHUPTOBOTrO pacTBopa (heHopTarenHa, 3KCTparupo-
BaJIi TPM pa3a IeKCaHOM MOPLIMSIMHU IO 5 MJI, K OKpa-
IIEHHOMY IIIeJIOYHOMY PacTBOPY AOOABIISIIN HECKOJIb-
ko kareab 0.1 N cosstHOl KMCIOTHI U ABa-TPU pas3a
SKCTPArupoBaIi TeKCAaHOM ITOopLusIMU 1o 5 mi1. Cobu-
pajy reKcaHoBhIM cyioii. Ilocie yrmapuBaHusl pacTBO-
putens Ha poropHoM ucnaputeiie MD2KK mponysanm
aproHOM 1 XpaHWJIX B MOPO3WJILHOI KaMepe MpU TeM-
neparype MuHyc 3°C He Oojiee 7 nHeit. Hemocpen-
CTBeHHO Tiepen aHanuzomM MOXKK pacTBopsiin B
0.5 M meperHanHoro rekcana [18]. IloayyeHHBIC Ta-
KuM oopazom MBOKK mn3 criepMaTo30Ma0B epel BBO-
JIOM B WHCIIapuTeab XxpoMaTorpada pas0aBisiu B
50 pa3, a u3 gitnexineTok — B 100 pas.

Hoenmugpukayus memunosoix 3¢pupos KK. Unentu-
dukanusgs MBOXKK 6b11a BeinosHeHa B LleHTpe Koi-
JIEKTUBHOTO MOJIb30BaHUA “CIIEKTpOMETPHUS M XpOMa-
torpaduss” ®I'BYH MMBU um. A.O. KoBaneBckoro
PAH (r. CeBacTormosib) ¢ UCHOJb30BAHUEM TIa30BOIO
xpomatorpada Kpucramr 5000 (3AO CKb “Xpomart-
9K”, Poccusi) ¢ Macc-CeKTpOMETPUYECKUM AETEKTO-
pPOM B peXMME MWOHHU3alUU DJIIEKTPOHHBIM YIAApOM
70 3B u xammuIsipHO# KosloHKoit DB-5ms (5%-de-
HUI — 95%-numeTtunnonucuiaokcan) Ultralnert ¢up-
MBI “Agilent Technologies” mnmunoit 30 M, ¢ BHyTpeH-
HUM auaMeTpoM 0.25 MM U TOJLIMHOM TIEHKHU (a3bl
0.25 MKM, Ta3 HOCUTEJIb — TE€INA, CKOPOCTh ITOTOKAa—
1 Mi/MuH. BBom mpoObl OCYILIECTBIISIN 0e3 AeIeHUs
NoToKa, TeMIlepaTypa MHXeKTopa coctabisuia 280°C.
Temneparypa KOJOHKHW: HayalibHasi TeMIleparypa
60°C, 3amepxka 1.0 MUH, IIPOMEXYTOUHAS TEMIIEPATY -
pa (1) 180°C, ckopocTb mogbema 20°C/MUH, TTpoMe-
>XyTouHast Temriepatypa (2) 290°C, ckopocTh nogbeMa
5°C/muH, KoHeyHas Temmeparypa 325°C, cKOpOCTb
nogbeMa 5°C/muH, 3aaepxka 10 MmuH. O6beM BBOIM-
Moii po0OwI 1.0 Mxa1. JlerektupoBanne MD2KK mpoBo-
JIWJIOCH IO IIOJIHOMY MOHHOMY TOKY [19]. UnenTudnu-
kanuio KK ocyliecTBisiiiv, CpaBHUBAsI MACC-CIIEKTPhI
MBDXKK ¢ macc-cnekrpamu 6ubmmoreku NIST14 Ha-
muoHaiabHoro Mucturyra CraHmaptoB U TexHONIOTUA
CIIIA c BbICOKOI1 cTerneHbto coBraaeHus [19]. OTHo-
cuTesibHOe coaepkaHue nHauBuayaabHbIX KK omnpe-
JIeJISIM B MpolieHTax oT obiero coaepxaHust KK B
ucclieryeMoM obpaslie.

JlaHHBIE MO OTHOCHUTEJIbHOMY codepxkaHuio KK B
mpo0ax aHaJIU3UPOBAIN C UCIOJb30BAHUEM f-KpUTE-
pust CTpIOACHTAa W HEMapaMeTpUUYECKOTO KPUTEPHS
KoamoropoBa-CMupHOBa AJ1sl T1ap HE3aBUCUMBIX BbI-
Oopok. Paznmunsa MeXxny cpeIHUMU B BBIOOPKAX CUU-
Ne 6
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Puc. 1. Xpomarorpamma MBO2KK, BbIIeIEHHBIX U3 CliepMaTo30unoB Muauu Mytilus galloprovincialis YepHoro Mopsi. OTMe4eHbI
Kucyotsl: 1 — mupuctuHoBas (C14:0), 2 — 4,8,12-tpuMeTuiTpuaekaHoBasi, 3 — neHtaaeuuiaonas (C15:0), 4 — naabMUTOIEMHOBASI
(C16:109), 5 — manbmutuHoBas (C16:0), 6 — maprapurosast (C17:0), 7 — creapunoHosast (C18:4m3), 8 — 11,14-okragekanreHoBast
(C18:204), 9 — a-nmunosieHoBast (C18:3m3), 10 — creapunosas (C18:0), 11 — apaxumgononast (C20:4w6), 12 — siiko3arneHTacHOBast
(C20:5m3), 13 — ronnoesas (C20:109), 14 — uepBoHoBast (C22:6m3).

TaJIMCh CTAaTUCTUYECKY 3HAUUMBIMU T1pu p < 0.05 1 co-
MHuTeabHbIMU ITpH 0.05 < p < 0.10.

PE3VJbTATbHI UCCIEJOBAHUN
1 OBCYXIEHME

XKupHnokucaomuuiii cocmaeg cnepmamo3oudos u siiye-
KAemoK MUduu 6 3a8UcCUMocmu 0m cmaouu Noa08020 CO-
3peeanus. Ha xpomarorpammax (puc. 1, 2) npeacraB-
neH coctaB MBO2XKK crniepMaTo30MIIOB M SIMIIEKIECTOK
muguu. CymMmMa BcexX MASHTU(MUIIMPOBAHHBLIX HaMU
H2XXK B cnepmaTto3oumax coctaBuia 31.4%, B giiie-
KieTtkax — 42.4% (ta6u. 1). ConepkaHue B SIMLICKIET-
kax Takoit ocHoBHOI H2XKK, kak cteapuHoBas (C18:0),
ObLIO B IBa pa3a BbIllle, 4eM B criepMmarozongax. H2KK
YYaCTBYIOT B 00pa30BaHMU KJICTOYHBIX MeMOpaH Kak
SIMLIEKJIETOK, TaK U criepMato3ounoB [20, 21]. Habmto-
IaeMoe 3HauyMTelIbHOe IIpeolJiamaHie UX B KEHCKUX
MOJIOBBIX TIPOAYKTaX, BEPOSITHO, CBSI3aHO C HAIMUYUEM
B siIIeKJIeTKaX 3arnacHbIX XXUPOB, HEOOXOMUMBIX IS
pa3BUTHS 3apOIbIIIIA.

Heo6xonnuMo OTMETUTh HaJIW4YME B ITOJIOBBIX TPO-
NYKTax HEXApaKTEpHOU [JIs1 MUAUKA HACBILIECHHOM’
4,8,12-TpUMETUITPUICKAHOBOW KUCIIOTHI: B CIiepMa-
TO301JaX €€ OTHOCUTEJIbHOE COAepKaHWE COCTaBUJIO
0.5%, a B siinekneTkax — 0.1%, 9TO CBUIETETBCTBYET O
BO3MOXHOM IIPUCYTCTBUM B Cpelie, B KOTOPOIi IIPOXO-
IWJT HEpecCT, OakTepuit, IJ1sI KOTOPBIX XapakKTEpHO Ha-
mune 3toit KK [22].

MHXKK B cnepmaro3oungax MUAWN ObUTA Tpend-
craBlieHbl TanbMuToienHoBoii (C16:109, 3.7%) u
rongoeBoit (C20:1m9, 6.1%) kucnoramu. B sitliekner-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

KaX ComCpKaHMEC 3TUX KHUCJIOT HM2KE, YEM B CIIEPMATO-
30MaX, U COCTaBWIO cOOoTBeTCTBEHHO 1.0% 1 4.2%.

OcHoBHble TTHXKK B cnepmartozoumax u siile-
KJleTKax — aiiko3arneHTaeHoBas (C20:5®3) 1 1iepBOHO-
Bas (C22:6m3). CymmapHoe comepxanue Bcex [THXKK
B criepMaTo3ouaax mocturaino 58.8%, a B XKeHCKHX T10-
JIOBBIX TipoaykTax — 52.4%. B cymme ITHXKK okoso
TOJIOBMHBI COCTaBJIsijla 3iKO3areHTaeHOBasl KUCI0Ta
(C20:5w3) — omHa u3 HeckoabKux omera-3 ITHXKK,
KOTopasi, KaK U3BECTHO, 3alllUIIaeT CTPYKTYPY KJIETOK
OT 3JI0KayecTBeHHOro nepepoxaeHus [23]. Ee comep-
JKaHue B giilieKJieTKax U criepMaTo30uaax MUIUU CO-
craBuiio 20 u 26% cooTBeTCTBEHHO. BepositeH dakr
npeBpallieHus 3iiko3arneHTaeHoBoi (C20:5w3) Kucno-
Thl B TIpOCTarJIaHAWHBI MoAd neiicTBUeM (hepMEHTOB
[14], aBasIOIIMXCS MEAMATOPAMHU C BBIPAXXEHHBIM (Q1-
3MOJIOTUIECKUM 3PPEKTOM.

CriepMaTo30UAbl U SIULEKIETKA MUIUU SIBJISIIOTCS
MCTOYHUKOM He3aMeHUMOM apaxumoHoBoii (C20:4m6)
KUCTOTHl. Ee KOHILIEHTpalusi B MY>KCKUX U KEHCKUX
ITOJIOBBIX MPOAYKTaX MPUMEpPHO oanuHakoBa — 2%. B
roHagax apaxumoHoBas (C20:4m6) Kuciiota He ObLIa
obHapyxxeHa. YeloBeueCcKuii opraHU3M MOXKET CUHTe-
3UpOBaTh ¢ M3 He3aMeHMMOI oMera-6-HeHaCHIIeH-
HOI JIMHOJEBOI KUCITOTH [24]. B Hammx ncciaemona-
HUSIX TMHOJeBas kuciaoTa (C18:2mw6) B roHamax MUIWNIA
OblIa OOHaApyXKeHa MMPaKTUYEeCKU Ha BCEX CTagUSIX T10-
JIOBOTO CO3PEBaHMSI, XOTS B IMOJOBBIX MPOAYKTaxX OHa
He HaiigeHa. B cnepmaTto3ounnax u siitlieKiaeTKax Mu-
oMy HamMu oOHapyxeHa 11,14-okTamekammeHoBast
(C18:2m4) xucnora — 2.5% n 1.7% COOTBETCTBEHHO.
Ne 6
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Puc. 2. Xpomatorpamma MBO2XKK, BeineneHHbIX U3 siiitiekaeToK munuu Mytilus galloprovincialis YepHoro Mopsi. OTMe4eHbI KHCIIO-
Tel: 1 — MupuctuHoBas (C14:0), 2 — 4,8,12-TpuMmeTunTtpunekaHosas, 3 — neHTaneiwioBast (C15:0), 4 — maTbMUTOJICMHOBAS
(C16:109), 5 — manemutuHoBast (C16:0), 6 — maprapunosas (C17:0), 7 — creapunononas (C18:4m3), 8 — 11,14-okTamekaareHoBast
(C18:2004), 9 — a-nmuHoneHoBas (C18:3w3), 10 — creapunoBas (C18:0), 11 — apaxunonosas (C20:4w6), 12 — sitko3aneHTacHOBasK

(C20:5m3), 13 — ronmoesas (C20:109), 14 — uepBoHoBast (C22:6w3).
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munuu Mytilus galloprovincialis YepHoro Mopst.

J1o HacTosIIero BpeMeH! pa3padoTKa XUMHUUIECKO-
ro cuHTe3a apaxugoHoBoit (C20:4m6) KUCITOTHI SIBJIS-
€TCsI Ype3BbIYAHO BaXKHOM IIPOOIEMOI, ITOCKOJIBKY €€
BBIIEJICHUE, HATIPUMED, U3 KOPbI HAATIOYEYHUKOB Ye-
JIOBEKa, MPEeCTaBsIeT 3HAUYUTEIbHbIE TPYIHOCTH, a B
PacTUTENILHBIX MAacjaX apaXuAOHOBas KUCIOTa MpakK-
TUYECKU OTCYTCTBYeT [25].

Kupnokucaomublii cocmae eoHad Muduu 6 3a6UCUMOo-
cmu om cmaduu noaoeoii 3perocmu. ZKK-coctaB roHan,
MUY UBMEHSIETCS B IIPOLIECCE TI0JIOBOTO CO3PEeBaHMSI
(Tabi. 1). B XXeHCKUX ToHamax Ha paHHUX CTagUsIX I10-
JIOBOI1 3peJiocTu (C IEPBOM II0 TPETHIO) M B MYXKCKMX
(Ha mepBOI U Ha MSTOM CTaAUSIX) CYLIECTBEHHO MPe00-
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nmapaoT HaceiueHHble KK (puc. 3). OcCHOBHBIMU
(ta6m. 1) asistorcss mupuctuHoBas (C14:0), maabmu-
trHoBast (C16:0) u cteapuHoBas (C18:0). JlaypuHoBast
kuciora (C12:0) upmeHtudunupoBaHa Ha 2, 3 u
4 cTammsIX TTOJIOBOTO CO3PEeBAaHUS B XKEHCKUX TOHAIAX B
kommuectBax 0.30 £0.01, 1.1 £0.07 1 0.10 = 0.04% co-
OTBETCTBEHHO M Ha 5 CTaguM B MYXKCKUX TOHamax —
2.5+ 0.08%. Tpunewmmaonas (C13:0) xuciora Oblia
oOHapyXeHa B XKEHCKMX roHagax Ha 2, 3 u 4 cragmsx
(0.80 £ 0.03%; 1.5 £ 0.04%; 0.10 = 0.04%) u Ha 5 cra-
Iuu B MyxXckux roHamax (4.0 £ 0.14%), a Tpuko3aHo-
Basg (C23:0) kucioTa B paBHBIX KOHIEHTPALIMIX
(0.30 £ 0.01%) Ha 2 1 3 cTagUsIX ITOJIOBOTO CO3PEBAHUS
Ne 6
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JKUPHOKHUCIOTHBIM COCTAB TOHAJL U TTOJIOBBIX TTPOAYKTOB

WUCKJIIOUUTENIbHO B MYXCKux roHagax. ConmepxaHue
nurHouepuHoBoii (C24:0) KucaoThl Ha 2 CTaauu T0JIO-
BOTO CO3peBaHUS B KCHCKUX FOHaAaxX He MpeBbIlaia
0.40 £ 0.04%, a B My>KCKUX Ha 2 U 4 CTaIUSIX COOTBET-
ctBeHHO coctaBuiaa 0.20 = 0.03% u 3.3 *+ 0.14%.
Conepxanue jaypuHoBoit (C12:0), TpuaeluIoBOi
(C13:0), TpukozanoBoit (C23:0) u JIUTHOLIEPUHOBOM
(C24:0) xucnoT He oToOpakeHkl B Ta0. 1, HO MX BKJIag
yuTeH B oOlleidi cymMMe BceX WACHTU(UILIMPOBAHHBIX
HacheimeHHbIx XupHbix KuciaoT (H2XKK). Conepxanune
H2KK co BTOpOI1 MO YeTBEPTYIO CTAIUIO MOJIOBOI'O CO-
3peBaHUS B XXeHCKHX TOHaIaX ObLTO BhIIIe Ha 20%, yeM
B MY>KCKHUX FOHa/laX B 3TOT K€ MePUoJ pa3BUTHUS.

Ha mepBoii cTanuy II0JIOBOTO CO3PEBAaHUSI B MYXK-
CKHUX IOHaJlaxX 1 ¢ TIEPBOI MO TPEThIO CTAIUU MTOJIOBOTO
cospeBaHus B x)keHcKXx MH2KK u ITHXKK oTtcyrcTBO-
Ban. HaunHast co BTopoii cTanny, B My>KCKHMX TOHaIax
kosimuectBo MH2KK u ITHXKK oxa3zanock 3HaUNTEIb-
HO BBIIIE, YeM B XEHCKux, B KoTtopblx MHXKK u
ITHXXK 6n11m o6HapyKeHBI TOTBKO Ha YeTBEPTOU M
nsIToii ctanusax. Takue KMCIIOThI, KaK 3iiKo3aaueHoBast
(C20:2w6) m siiko3arpueHoBas (C20:3w3), comepxka-
HUE KOTOPBIX He MpeBbIIIaio 2%, HaiiieHbl KaK B MyX-
CKMX, TaK 1 B JKC€HCKHMX TOHagax JUIIb HA 2—4 cTagusx
MOJIOBOTO CO3PEBAaHMSI.

W3 nurepaTypHBIX ICTOYHUKOB U3BECTHO [26], 4TO
B roHagax muauu M. galloprovincialis, oouTamoiieii B
npuopexHoii akBaTtopuu FOxHOIT Adpuku c BbIpa-
XEHHBIMHU allBeJUIMHTaMU, OOHAPYKeHO BBEICOKOE CO-
nepxanue [THXKK: apaxunoHoBoit (C20:4m6), sitko-
3arreHTacHoBo# (C20:5w3) u nepsonoBoii (C22:6m3) —
KMCJIOT, HEOOXOAUMBIX IUISI OAACPKAHUS CTPYKTYPHI
" (PYHKIIMOHMPOBAHMS KJIIETOUHBIX MeMOpaH. B cBs3u
C OTUM CJEAYyeT OTMETUTh, UTO B ucciegoBaHuu KK
dochommnumoB MblIeYHOM TKaHU M. edulis 3 beno-
ro u YepHoro Mopeit OBIJIO YCTAaHOBJICHO, YTO N3MEHE-
HUe uHAeKca HeHachllieHHoctTn (MH), B pa3HbIx
YCJIOBUSIX CYIIIECTBOBAaHUSI MUINHU, HE TIpEeBbIIIIAET 15—
20% [20]. Takoe orpaHM4YeHUE TTO3BOJISIET TTONACPKU-
BaTh XXUJIKOCTHOCTh MEMOpaH Ha YpOBHE, HEOOXOA-
MOM JISI HOPMAaJIbHOI XKU3HEAESITEIbHOCTU KJIETKU
[27, 28]. Pe3ynbTarsl, ITOTy4eHHBIC TPU UCCIICTOBAHUH
ycTpulibl Ostrea edulis y 6eperoB Mcnanuu, moxkasajiu
ce30HHYI0 BapuabeibHoCcTh 2KK-cocTaBa B ee opraHax
[29].

Pazmmuusa B ZKK-coctaBe y pasHbIX BUIOB JIBY-
CTBOPYATHIX MOJUTIOCKOB OOBSICHSIIOTCSI BLIOOPOM TIM -
LIEBBIX PECYPCOB, TaK Kak OoJibinas yactb KK mocry-
naeT B TKAHW MUIWI 13 MUKpoBomopociei [30—33].
IMockonbKy y IBYCTBOPYATHIX MOJUTFOCKOB OTpaHUYEH
Win BooOIe oTcyTcTByeT cuHTe3 C20—C22 ITTHXKK ¢
OoJiee 9YeM TpeMs IBOMHBIMM CBSI3SIMU, OHU ITpHOOpe-
TalT OOJBIIMHCTBO MNoOJMHeHachllleHHbIX KK, B
YaCTHOCTH, diiko3aneHTaeHOBY10 (C20:5m3) 1 noko3a-
rekcacHoBy0 (C22:6m3), u3 oOOralieHHON B3TUMU
kuciaotamu nuiy [34]. Haauuue noko3zarekcaeHoOBOI
KMCJIOTHl Y MUJIMU OTpaXkaeT CIOCOOHOCTh K ajanTa-
LIMSIM C XapaKTEPHBIMU CTPYKTYPHBIMU U (DYHKIIMO-
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HaJbHBIMM MEXaHU3MaMHU “IIepecTpoMKM”, MpoTe-
KaloIIUMU B OMOJIOTMYECKUX MeMOpaHax B OTBET Ha
M3MEHEHME YCIIOBUM OKpYyxKalollleil cpeabl (TeMIiepa-
Typa, COJIEHOCTb U Apyrue (akrTopsl) [35—37].

I1pucyrcrBue siiko3aneHTacHoBOI (C20:50W3) Kuc-
JIOTBI B BBICOKMX KOHIEHTpaLMsIX (B HAIUX UCCIEn0-
BaHUSX €€ Coliep>KaHUE B IMOJIOBBIX MPOAYyKTaX COCTa-
B0 Ooisiee 20%) saBisieTcsl MokKasarejieM IToTpebiie-
HUST MOJUIIOCKAMU IUATOMOBBIX MUKPOBOJOPOCIEH.
Hanmuuue KK c HeYeTHBIM 4MCIOM aTOMOB B LENU
(nmexnraneuunnoBoit (C15:0), maprapuHoBoii (C17:0)) u
C pa3BeTBJIeHHO! liernblo (4,8,12-TpuMeTunTpUIeKa-
HOBOIA) SIBJISIETCSI OMOMAapKepOM ITOTPEeOIeHUS MUAIMSI -
Mmu OakTepuii [22].

BbIBOJbI

C noMOIIbIO XpOMAaTO-MacC-CHEKTPOMETPUHU BIIepP-
BbIe IIpOBeneHbI aHanu3 U uneHtudukaums KK-co-
CTaBa TOHAI, SUIEKICTOK M CIIePMaTO30MI0B MUIUN
Mpytilus galloprovincialis, XynbTuBupyeMoit B YepHom
Mope. YCTaHOBJIEHO, YTO B MCCJIEAOBAHHBIX OpraHax 1
KJIETKaxX MUIUHM TIPUCYTCTBYeT MMUpoKuii criekTp KK,
M3 KOTOPBIX B HACTOSIIIEH padoTe BhIASIECHBI U WJICH-
tudupoBaHsl 22. Ocoboe OMOTEXHOJIOTrMYECKOe
3HaYeHME TPEACTABIISIOT IT0JIOBbIE MPOAYKTHI MUIMIA,
B KOTOPBIX OTHOCcUTeIbHOE coaepxkanue 2KK mocrura-
€T MaKCUMaJIbHBIX 3HAUYE€HU 110 CpaBHEHUIO C TOHA1a-
mu. B giinekiietkax cogepxanue H2KK Brilie, yem B
criepmaro3ounax. ITHXKK kak B ciepmaTo3oungax, Tak
U B siinekieTkax foMmuHupytoT Hag H2XKK n1 MHXKK.
2KK-cocTaB roHan 3aBUCHUT OT CTaaWU TOJIOBOTO CO-
3peBaHus. C IepBOii MO YeTBEPTYIO CTaAUM ITOJIOBOI
3peJIOCTA B KEHCKMX roHamax Iipeob6iamaior H2KK.
B My:kckmx roHagax, HadYMHasI CO BTOPOU CTagnU IT0-
JIOBOM 3pEJIOCTH, B 3HAUNTEIBHBIX KOTNIECTBAX TP~
craBaensl MHXKK u ITHXKK. B skxeHcKuUX roHamax
MHXK u ITHXXK orMeyeHbl HaMHM TOJBKO Ha 4 U
5 cTaIusIX TTOJOBOM 3PEIOCTH.

Takum o6pazoM, conepxkanue KK B roHagax u mo-
JIOBBIX MPOAYKTAX MUAUN 3aBUCUT OT IOJOBOM IIpU-
HaIJIEXKHOCTU U CTAJMU ITOJIOBOTO CO3PEBAHUS U COOT-
BETCTBYET IIPUPOJIHOMY CE30HHOMY LIMKJIY pa3MHOXKeE -
HUSI OTUX KUBOTHBIX. IIpu 3TOM cieayeT OTMETUTh
JOCTYIIHOCTh MUJIMI1 B KaUueCTBE LICHHOI ChIpbeBOIi Oa-
3bI U151 TIOJTyYEeHUSI OMOJIOTUYECKM aKTUBHBIX BEIIECTB
Ppa3IU4YHOI HPUPOILI.

OMHAHCUPOBAHUE PABOTHI

Pa6ora BwimonHeHa B pamkax l[ocsamanusi ®I'BYH
MMBMU no teme “UccnenoBaHre MEXaHU3MOB yIIPaBJICHUS
MPOMYKIMOHHBIMU TIpOollecCaMM B OMOTEXHOJIOTMYECKUX
KOMITJIEKCaX C LeIbl0 pa3paboTKu HayYHBIX OCHOB TOJyYe-
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HUs OMOJIOTMYECKM aKTUBHBIX BEIIECTB M TEXHUYECKUX
OpOAYKTOB MopcKoro reHesuca” (N roc. perucrpauuu
AAAA-A18-118021350003-6).

COBJIIOAEHHUE OTUYECKHNX CTAHIAPTOB

Bce npumMeHuMbIE MeEXIyHapoaHbIe, HallMOHAJIbHBIE

I/I/I/IJ'[I/I MHCTUTYLIMOHAJIbHBIC ITPUHIUIIBI YXO4a N UCITOJIb30-
BaHUS JKUBOTHBIX OBLIM COOJTIOACHEL.

Hacrosiast ctatbsi He COOEPXKUT Pe3yJbTaTOB KaKUX-

10O MCCJIeNOBaHUM ¢ y4acTUEM JIIOJIEN B KaUueCTBE O0BbEK-

TOB

HUCCJIeIOBaHUA.
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Fatty Acid Composition of Gonads and Gametes
in the Black Sea Bivalve Mollusk Mytilus Galloprovincialis Lam. (1819)
at Different Stages of Sexual Maturity

L. L. Kapranova®*, M. V. Nekhoroshev®, L. V. Malakhova“,
V. 1. Ryabushko?, S. V. Kapranov“, and T. V. Kuznetsova®
% A.0. Kovalevsky Institute of Marine Biological Research, Russian Academy of Sciences, Sevastopol, Russia
b St. Petersburg Scientific Research Center for Ecological Safety, Russian Academy of Sciences, St. Petersburg, Russia
#e-mail: rabushko2006@yandex.ru

The fatty acid (FA) composition of eggs and sperm as well as the gonadal FA dynamics were studied in the mussel
Mpytilus galloprovincialis at different stages of its sexual maturation. Currently, this species is being successfully
cultivated in the Black Sea. As exemplified by 22 extracted and identified FAs having a chain length of
14—22 carbon atoms, the gonadal FA composition was shown to depend on the mollusc’s sexual maturation
stage. An analysis of FA proportions demonstrated that saturated fatty acids (SFAs) account for 100% of the total
FA content in female gonads at stages 1 to 3 and in male gonads at stages 1 and 5. The relative SFA content in
eggs exceeds that in sperm. Mono- and polyunsaturated FAs (MUFA and PUFA) are characteristic both of male
gonads and sperm in which their total content is higher than in female gonads and eggs. The FA content of the
gonads and gametes in M. galloprovincialis follows the natural seasonal reproductive cycle of these bivalve mol-

luscs.

Keywords: fatty acids, gonads, sperm, eggs, mussel, Mytilus galloprovincialis, Black Sea
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