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B 00630pe mpoaHanu3upoBaHbl TaHHbIE O XUMUYECKOM COCTaBe M CTPOEHUU U3BECTHBIX MOJIOBBIX (DEPOMOHOB
u arTpakTaHTOB Zygaenidae (Insecta, Lepidoptera). IIpearmpuHSITHI IIOIIBITKA MPOCIEINTh BO3MOXHBIC ITyTH
9BOJIIOLIMHY aTTPAKTUBHBIX MOJIEKYJ Zygaenidae 1 BbISIBUTh OCOOEHHOCTU CTPYKTYpPhI, ONpeaesIsolIme ux O1o-
JIOTMYECKYIO aKTUBHOCTh. B HacTosiIiee BpeMs cTpoeHre PepOMOHOB M aTTPAKTaHTOB U3BECTHO JIJIST IBYX U3
MISITU TTIoACeMENCTB. Y Zygaeninae aTTpaKTUBHOI CIIOCOOHOCTBIO 00JIafal0T CJIOXKHbBIE 3(UPhI YKCYCHOM KHC-
JIOTBI ¥ XKMPHBIX CIUPTOB, ¥ Procridinae — citoxHbie 3(pUphl 6mop-0yTUIOBOTO CIIUPTA U SKMPHBIX KUCJIOT. YT-
JIEBOJOPOHBIEC PATUKAIBI SKMPHBIX CIUPTOB M KMCJIOT M3BECTHBIX aTTPAKTUBHBIX MOJIEKY Zygaenidae conep-
KaT YeTHOE KOJIMYECTBO aTOMOB yriaepona (12, 14, 16) u, Kak mpaBUIO, OAHY IBOMHYIO CBsI3b. Bumocrenuduy-
HOCTb XMMUYECKOTO CHUTHAaJIa OMpenessieTcsl He TOJbKO KayeCTBEHHBIM COCTABOM, HO U KOJIMYECTBEHHBIM

COOTHOILI€CHNEM KOMITIOHCHTOB (I)CpOMOHHOfI/aTTpaKTaHTHOfI KOMITIO3UIINU.

Karouegnie crosa: XuMmumdecKast KOMMYHUKalus, IOJOBbIC (1)€pOMOHI)I, ITIOJIOBBIC aTTPpAKTAaHThI, Zygaenidae
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BBEAEHUE

B MupoBoii HayuyHO#i JauTepaType HaKOMUIOCH
JIOCTaTOYHO (haKTUUYECKOTO MaTepuaja O XUMUue-
CKOU KOMMYHUKAIIMU XKUBOTHBIX, TEM HE MEHee CBe-
JeHus1 O (HEepoMOHHBIX cucTeMax abCOJITHOTO
OONBIIMHCTBA TpyIII Insecta pa3po3HEeHHBI U HETIOJ-
Hbl (http://www.pherobase.com) [1]. U3yyeHue more-
KYJISIDHBIX OCHOB XEMOCHTHAJIOB IMOKa3aJi0, YTO Habop
MaKpO- U MUKPOKOMIOHEHTOB (DEPOMOHHBIX KOMIO-
3ULIMI MpeACTaBIeH OTHOCUTEJIbHO HEOOJbIIM KO-
JIMYECTBOM BEIIECTB MO0 CPABHEHUIO C OTPOMHBIM YHC-
JIOM BUJOB JaHHOTO TakcoHa. Hacekomble OTHOCH-
TeJIbHO 3KOHOMHO pacXOAylOT DHepreTudyeckue
pecypchl st OMOCUHTE3a HOBBIX coequHEeHUI [2—4].
IIpnMeHeHre BEepOSITHOCTHOIO MOAX0Aa K 00pabdoTKe
JAHHBIX 1aJ10 BO3MOXHOCTh YCTAHOBUTD, UTO XUMUYE-
cKasl CTPYKTypa MOJOBBIX (PEPOMOHOB SIBJISIETCSI TaK-
COHOMHWYECKUM MPU3HAKOM U MOXET paccMaTpuBaTh-
Csl KakK JOMOJHUTEbHBIM OUMOJOTUYECKUiT MapKep B
KOMILIEKCE C IPYTUMU TPAAULIMOHHBIMU TTOJIX0JaMU B
pelIEeHUW BOMPOCOB (PMJIIOTEHUU U OMOCUCTEMATUKU
HekoTopbIx Tpynn Lepidoptera (Insecta), B yacTHOCTU
Tortricidae 1 Noctuidae [3, 5]. BeisgBneHHbIe 3aKOHO-
MEPHOCTU B CTPOEHUU U COCTaBe (PEPOMOHHBIX KOM-
MOHEHTOB TO3BOJISIIOT HE TOJIBKO MPOrHO3UPOBATh
CTPYKTYpPY TIOJIOBBIX aTTPAKTAHTOB U OIpPenesiTh TaK-

TUKY UX MOJIEBOTO CKPUHMHIA, HO U MPOCJIENUTh BO-
JIIOLMIO BUAOB B IIpeeaax OaHoro poxaa [3, 5].

Heob6xonnma detkast nuddepeHnanmss TepMUHOB
“noaoeoil gpepomon” n “nonoeoit ammpaxmanm”, KOTO-
pble 4acTO MCIIOJB3YIOTCSI B JUTEpaType KakK TOXKIe-
CTBEHHbIC NOHATUS. TpaguIIMOHHO ITOJIOBBIMU (hepo-
MOHaMHM Ha3bIBAIOT COEANHEHUSI, CEKpETUPYEMBIE Op-
raHM3MaMi B OKpYXKaIIyI0 Cpely, OKa3bIBarolue
BO30yxXIalollee AeiicTBUE Ha 0COOeil TPOTUBOIIOIOX -
HOTO II0JIa TOTO Xe& OMOJIOTMYeCKOro BUIA, CTUMYJIM -
pylolue OpayHoe TOBEIeHME W BIMSIONIME Ha IPO-
IecChl pasMHOXeHUs [6]. [1oJTOBBIMU aTTpaKTaHTaMU
MPUHATO 0003HAYATH IIPUPOIHBIE I CHHTETUYECKIE
BellIeCTBAa, TAaKKe MPUBJICKAIOIINE W/MUIU BO30YKIal0-
mye ocodeif OMHOTO U3 MOJIOB, HO HE MPUCYTCTBYIO-
mye B (pepOMOHHBIX Kejie3axX KMBOTHBIX 3TOTO BHIA
[7]. TakuM o6pa3oM, TToI0BbIE (PEPOMOHBI OJTHOTO BU-
J1a MOTYT OKa3aThCSl IMOJIOBBIMM aTTpaKTaHTaAMM IS
IPYroro BHWAa, HO IIOJIOBBIE aTTPAaKTAaHTBI HE MOTYT
OBITH Ha3BaHbI MOJOBBIMU (D€ POMOHAMU KOHKPETHOTO
BUJIa 10 TeX ITOP, IT0Ka BEIIECTBA C JAHHOI CTPYKTYpOii
He OymyT oOHapyxXeHbI B XKeje3aX OOHOIO 13 IOJIOB
3TOro Buaa. MbI B cBoeil pabore OymeM NpUASpP>KU-
BaTbCsl 3TO TEPMUHOJIOTUU.

B kauecTBe 00beKTa UcCIeqOBaHUI HaMU ObLIO BbI-
opaHo cemeiictBo Zygaenidae (Lepidoptera), koTopoe
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COTJIacHO TIoCjieHell peBU3UM pasiesieHO Ha IISITh
noncemeiicTtB: Inouelinae Efetov & Tarmann, 2017,
Procridinae Boisduval, 1828, Chalcosiinae Walker,
1865, Callizygaeninae Alberti, 1954 u Zygaeninae La-
treille, 1809 [8, 9]. JlanHOe cemMeiicTBO, HACUYUTHIBAIO-
miee cBbiie 1000 BUIOB, pacnpoCTpaHEHHBIX BO BCEX
3o00reorpaduueckrx obJacTsaX Mupa (3a UCKIIOUESHU-
eM AHrapktudeckoii) [10—16], aBisieTcs yaoOHOM MO-
JIEJIbHOM TPYIINOH U1 MOHUTOPUHTA COCTOSTHUS OKPY-
Katollei cpenbl. Cpenu Zygaenidae BcTpeuyaroTcsl Kak
peaKue, oOXpaHsieMble BUJbl, TAK U CEPbE3HbIE BpEaU-
TeJIM BUHOTPAIapCcTBa M CaJOBOJICTBA, MO3TOMY Ha-
KOIUUIEHVEe 3HAaHUM O XeMOoaTTpaKlMU HEOOXOAUMO He
TOJIBKO JIs1 U3y4eHUs (DUITIOTEHETUUECKMX B3aMOOT-
HOIIICHUI TAKCOHOB B CEMEMCTBE, HO U IUIs1 pa3paboT-
KM Mep OXpaHbl MCUE3AIOIINX BUIOB U METOJIOB OOPb-
ObI C BUIAMU-BPEIUTENSIMU CETBLCKOTO XO3511CTBA.

ey HacTosImero o63opa — MIPOAHAIM3UPOBATh
XUMUWYECKHUI COCTaB U CTPOSHUE M3BECTHBIX ITOJIOBBIX
(HEepOMOHOB U aTTpakTaHTOB Zygaenidae, IMIpOCIeaAUTb
BO3MOXHEBIC IMYTU 3BOJIIOIMU ITPUBJICKAIOIINX MOJe-
KYJ ¥ BBISIBUTh OCOOEHHOCTH CTPYKTYPHBI, OIIPEIeIISIIO-
HIye UX OMOJIOTUYECKYIO0 aKTUBHOCTb.

MATEPUAJIbI U METO/1bl UCCJIEAJOBAHUN

B pabore ucrmonb3oBaad CBEACHUS O CTPOSHUU U
cocTaBe IMPUPOTHBIX MTOJIOBBIX (PEPOMOHOB U CUHTETH -
YeCKMX MOJOBBIX aTTpaKTaHTOB Zygaenidae u3 3jeK-
TPOHHOI TJI00aTbHOIT 6a3bl faHHBIX “The Pherobase”
(http://www.pherobase.com) [1]. Martepuanabl ObLIA
JIOTIOJIHEHBI pe3yabTaTaMU TeCTUPOBAHUS B ITOJIEBBIX
YCIIOBUSIX CUHTE3UPOBAHHBIX HaMmu [17—19] aHanoros
noJIOBEIX (pepoMoHOB Zygaenidae B Anbanum, I'pe-
uuu, WUpane, MUcnanum, Jlaoce, Poccumn, TamKuku-
crane, Tawnanne, Typuuu, dnonuu B 2013— 2018 rr.
[20—28].

XuMunyeckrne Ha3BaHUSI aTTPAKTUBHBIX COEIMHE-
HUI1 3aKOJMPOBAHBI 110 OOIIETTPUHSITHIM IIpaBUJIaM:

1. Cnoxuble 3UPHI YKCYCHOM KMUCIOTHI M BBICIITAX
HEeNpeneJbHbIX CHOUPTOB, Harnpumep, (772)-gonere-
HUaneTar, 3ammndpoBaHbl Kak 7Z-12:Ac. 7 — nopsia-
KOBBIIi HOMEpP aToMa yrjepoja Npu JBOWHOI CBS3M,
Z — yuc-u3oMep TaHHOTO BellecTBa (uinu E njist mparc-
nszomepa), 12 — KOJIMYECTBO aTOMOB YIJIepoJia B CIIUP-
TOBOM pagukaje, Ac — alerar.

2. CioxHble 3¢pUPBl 6Mop-0OyTUIIOBOTO CIIMPTa U
BBICIIIMX HETIpeIeIbHBIX KUCJIOT, HarpumMmep, (2R)-0y-
tun-(77)-TetpagenieHoar, 3anucaHbl Kak 2R-7Z-14.
2R yka3pIBaeT Ha TO, UTO CJIOXHBIN 3hUp SBIASIETCS
MNpPOM3BONHBIM  R-3HaHTMOMEpa 6mop-OyTUIIOBOTO
criupta (Wi 2.8 11 S-3HaHTHUOMeEpa 6mop-0yTUIIOBO-
ro cnupTa), 7 — MOPSIAKOBBIA HOMEp aToMma yrjieponaa
Ipy IBOMHOI CBSA3U, Z — yuc-uN30Mep JaHHOTO Bellle-
ctBa (unmu E nnst mpanc-u3omepa), 12 — KoandecTBO
aTOMOB yTJiepoJia B KUCJIOTHOM paauKaie.

ITonHble Ha3BaHUSI BELIECTB OaHbI IIpu IIE€pPpBOM
YIIOMMHaHWU.
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Komnonenmnuoiii cocmae u xumuueckoe cmpoerue
noaoevix gpepomonoe Zygaenidae

BrigeneHuio u uaeHTUGUKALIUU MTOJIOBBIX (pepoOMO-
HOB Zygaenidae IIpeaiiecTBOBaJ LIeJIblii KOMILJIEKC pa-
OOT TI0 M3YYECHMIO Pa3JIMYHBIX ACTIEKTOB XeMOKOMMY-
HMKAalLlUU, a UMEHHO: OpayHOTO MOBEIEHUS CaMIIOB U
CaMOK, 3JIEKTPO(GU3NOIOTMIECKIX OTBETHBIX PeaKIInii
Ha 3araxu, BJIMSIHUS BO3pacTa oco0eii M BpeMeHM Cy-
TOK Ha oOpa3oBaHUE TTOJOBEIX (DEPOMOHOB, MEXaHU3-
MOB BOCIIPUSITUSI XUMUYECKIX CUTHAJIOB, aHATOMUU 1
GU3MONIOTUN CEKPETOPHBIX KEJIe3.

IlepBBle ynoMuHaHUS O TpUBJIedyeHUN Zygaenidae
C TIOMOIIIbIO OOOHSITEILHBIX CUTHAJIOB MOXHO HATHU B
pacmupeHHOM 0630pe M. JIxkekobOcoHa [29], roe co-
oO1aercs o ¢hakTe MacCOBOI'O MpUJIETa CaMIIOB Zygae-
na (Zygaena) filipendulae (Linnaeus, 1758) (Zy-
gaeninae) K I€BCTBEHHOI caMmke Lasiocampa quercus
(Linnaeus, 1758) (Lasiocampidae). ITo3xe akcriepu-
MEHTaJIbHO OblL1a MOATBEPKIAeHAa BO3MOXHOCTb TPU-
BJIEUEHMs] CaMIIOB HEKOTOPBIX BUIOB MOACEMeCTBa
Procridinae Ha moJjioBble (DEpOMOHBI IEBCTBEHHBIX Ca-
MOK Jipyroro pona uiau noapona [30]. Beiio otMedeHo
MOJIHOE OTCYTCTBME aTTpaKIIMM MEXAY MpeacTaBuTe-
JISIMU clieaytolux ponoB: Theresimima Strand, 1917 u
Adscita Retzius, 1783; Theresimima u Jordanita Verity,
1946; Rhagades Wallengren, 1863 u Adscita; Rhagades n
Jordanita; Adscita n Jordanita. OTpunaTeabHBIN pe-
3yJIbTaT HAOII0IaJICS TaXKe MEXIy OCOOSIMU M3 pa3HbIX
noaponoB pona Jordanita, a nmeHHo: Roccia Alberti,
1954 u Tremewania Efetov & Tarmann, 1999. OngHako B
HECKOJIBKMX OMOoTecTax Oblla OTMEUYeHa MOJIOXKUTEb-
Hasg peakuus. Tak, camku Theresimima ampellophaga
(Bayle-Barelle, 1808) BBI3BIBaJIM ITOJIOBOE BO30YXKIe-
HUe y caMuoB Rhagades (Rhagades) pruni (|[Denis &
Schiffermiiller], 1775) u, Hao6opot, camku Rh. (Rh.)
pruni TipuBiaeKanu caMuoB Th. ampellophaga (06a Buna
obuTtarot B KpbiMy, riie v 061711 coOOpaHbI 111 SKCHEPU -
meHTOB). Camenr Jordanita (Rjabovia) horni (Alberti,
1937) (u3 ApMeHun) gaxe criapuics ¢ camkoii J. (So-
laniterna) subsolana (Staudinger, 1862) (u3 Kpnima).
Ho camoe akTuBHOeE MoJIoBOE MOBeleHUE HaOI01a-
JIOCh MEXKIY ajoraTpudecKMMHU BUIaMu: camel] RhA.
(Wiegelia) amasina (Herrich-Schiéffer, 1851) (u3 Typ-
1) BO30yXOajcs B MpUCYTCTBUU caMKu Rh. (Rh.)
pruni (13 Kpeima). DTu (pakThl CBUAETEIHCTBOBAIU B
MOJIb3Y TOTO, YTO pa3HbIe BUAbI MOTYT UMETb CXOXKMIA
KauyeCTBEHHBI COCTaB MOJIOBBIX (hepOMOHOB, BCIEMI-
CTBHE YETO0 BO3MOXHO OLIMOOYHOE BOCHPUSITUE CUT-
HaJIOB APYroro BUia.

Hanuuue y Zygaenidae BHyTpUBUIOBOI XeMOKOM-
MYHUKAIIUU, OCYIIECTBISIEMOU C MOMOIIbIO JIETYYUX
MOJIOBBIX (PEPOMOHOB, OBLIO BIIEPBBIE OOHAPYKEHO Y
OIacHOT0 BpenuTesisi BUHorpaaapcTBa Th. ampellopha-
ga. I'.B. lonmunze u coaBt. [31] onucanm ycIleIIHBII
CITOCO0 OTJIOBAa CaMIIOB C MPMMEHEHUEM “CeKC-JIOBY-
1IeK”, B KOTOPBIX ObLIM pa3MellleHbl IeBCTBEHHBIC
caMKM JaHHOTO Buma. B jioBy1ikax He ObLIO OOHApY-
Ne 5
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JKEHO HU OTHOM ocobu apyroro Buaa Insecta, uto ro-
BOPHWJIO O BBICOKOM BUIOCHEIM(PUIHOCTH (HEPOMOH-
Horo curHana. Mcnonb3oBaHue caMkaMu Zygaenidae
GepOMOHOB [JIsI TIPUBJIEUEHUsT OCOOEH ITPOTUBOIO-
JIOXKHOTO TIOJIa B JaJjIbHEMIIeM OBIJIO MOATBEPKIACHO
9KCMEPUMEHTAJIBHO Y LIEJI0TO Psiia BUIOB U3 TPeX MO/ -
cemeiicTtB: Procridinae [30, 32], Chalcosiinae [33] u
Zygaeninae [34—36].

XuMuueckast CTpyKTypa TMepBOro InoJjioBoro depo-
MoHa Zygaenidae OblJIa paciundpoBaHa y ceBepoame-
PUKaHCKOTO BpeauTesisi BUuHorpana Harrisina metallica
Stretch, 1885 (cunonum Harrisina brillians Barnes &
McDunnough, 1910) u3 monacemeiictBa Procridinae
[37]. Cpenu neTy4ynx BeleCTB, BbIACISIEMbIX CAMKAMU
3TOTO BUA, OB NACHTUOUIINPOBAHBI 2-0yTHIIIeKa-
Hoart, 2-OyTuinoaeKkaHoart, n3ornponui-(72)-terpane-
HeHoaT u 2-0ytwi-(77)-teTpanelieHoaT. DKCIepU-
MEHTAJIbHBIM ITyTEM ObIJIO YCTAHOBJIEHO, YTO UMEHHO
MOCJIEIHEE BEIIECTBO — AKTUBHBIM KOMITOHEHT MOJIO-
Boro hepoMoHa camok H. metallica. AOCoITOTHasI KOH-
durypaliysi CupToOBOTO paauKaja B CIOXXHOM 3dupe
2-oytun-(7Z)-TeTpanelieHoate IIpU 3TOM He ObLIa
onpeaeneHa. [Tociaenywolne mojeBbie UCITbLITAHUS MO-
Kazajiu, YTO HauOOJblllell MPUBIEKATEIbHOCTBIO IS
camiioB obnanan 2S5-0ytuin-(7Z)-terpageneHoar (25-
7Z-14), B TO BpeMsl KaK MpUCYTCTBUE R-3HaHTUOMEpa
JaHHOTO 3¢upa CHUXAIO aKTUBHOCTb MOJIOBOTrO (he-
poMoHa [38].

TTo3xe ObLIA MpeANpUHSATA TOMNBITKA YCTAHOBUTH
XMMUUYECKYIO CTPYKTYPY (pepoMOHa ApYyroro BrIa MO/ -
cemeiictBa Procridinae — [lliberis (Primilliberis) pruni
Dyar, 1905 [39]. ABTOpaM ynaiaoch OOHApyXXHUTh B 3KC-
TpakTax (pepOMOHHBIX KeJie3 CaMOK HeTpeaebHbIN
oyrunnoneneHoar. Ho xupajabHOCTh CIIMPTOBOIO pa-
JIrKana, MoJIOXKEHUE U U30MEPHSI IBOMHOI CBSI3U B yI-
JIEBOJOPOIHOM paauKaje XXKUPHO KHUCIOThl OCTAUCh
HEBBISICHEHHBIMMU.

ITomHbIA CcTEepeOXUMWYECKMIA aHaau3 IO0JOBOIO
¢depoMoHa ObUT OCYIIECTBJCH IS BUAA-BPEAUTENS
BUHorpana — Theresimima ampellophaga (Procridinae)
[40], pacripocTpaHeHHOrO IIpenuMyllecTBeHHO B Cpe-
mm3eMHoMopbe [30]. TIpuponHbIii ¢hepOMOH OBIT 3KC-
TparupoBaH T'eKCaHOM U3 KeJie3 IeBCTBEHHBIX CaMOK,
BBIBEICHHBIX B JIAOOPATOPHEIX YCIOBUSIX. ABTOPHI He
TOJIBKO OIIpeNe/ININ MOJOBOM (hepoMoH Kak (2R)-0y-
tun-(72)-rerpagenenoat (2R-77-14), Ho U TpOU3BEIHU
MHOT'OCTAIUIHEIN CTEPEOCEICKTUBHEBIII CUHTE3 3TOTO
CIIOXHOTO 3pupa.

Yepes mecsaTh JIET MOJIOBOM (hepOMOH ObLI BhIIEIIEH
U UICHTUGUIMPOBAH Y CaMOK BOCTOYHOA3MATCKOIO
BUA-BpeAUTENsI IUIOAOBBIX pPO30OLBEeTHLIX [lliberis
(Primilliberis) rotundata Jordan, 1907 (Procridinae)
[41]. B skcTpakTax KeHCKMX (PEpOMOHHBIX KeJe3,
MPOAaHATU3NUPOBAHHBEIX METOIOM Ta30BOM XPOMATO-
rpadumn/Macc-CIeKTpOMETPUY, ObUIM OOHAPYKEHHI:
2-oytun-(7Z)-noneueHoatr u 2-0ytui-(9Z2)-terpane-
neHoar. TecTMpoBaHWE SHAHTUOMEPOB YKa3aHHBIX
acdupos: 2R-7Z-12 u 25-7Z-12, 2R-9Z-14 n 25-92-14 —
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B JIaboparopun (METOHm 3JeKTpoaHTeHHorpadum) u
MIPUPOAHBIX OMoTOoHax (aAre3MBHBIC JIOBYIIKM C aT-
TPaKTUBHBLIMU IIPMMAaHKaMH1 ) TO3BOJIMJIO ONIPEIC/IUTD,
yto cMecu 2R-77-12+2R-97-14 B COOTHOILIIEHUU COOT-
BeTcTBYIOIIMX KoMIoHeHTOB 30:100 u 50:100 obiana-
IOT HauOOJbILIE aTTPaKTUBHOCTHIO IJIsT caMLoB [41,
42].

Ha ocHoBaHumM OuoJiorndyeckoro marepuana Jor-
danita (Solaniterna) subsolana n3 KpbiMa, coGpaHHOTO
npodeccopom K.A. EderoBrim (Cumdbeponons, Poc-
cusl) ¥ TepeaaHHOTO UM JUIST UCCeqoBaHusI TIpodec-
copy W. Francke (I'am0ypr, ®PI'), W. Francke BouisiBII
B T0JIOBOM (bepOMOHE CaMOK 3TOTO BHJa Haluvue
JIByX KOMITOHEHTOB: 2-OyTuigoaelieHoarTa u 2-0yTui-
nojekanueHoata (IMocjaeTHui — BIlepBble OOHAPYKEH-
Hoe y Procridinae BeiecTBo ¢ 1ByMsI ABOMHBIMU CBSI-
3amu). OgHako W. Francke Tak u He ommyOIMKoBaI 3TH
pe3yJIbTaThl, HO COOOIIMI 0 HUX podeccopy M. Sub-
chev (Codust, bonrapust), KOTOpbIiA BKIIOYMII BHIIIIE-
yIoMsiHyTy10 uHgopMmanuo (kak “W. Francke, per-
sonal communication”) B ¢cBOI0 0030pHYIO CTaTbhIO I10
MoJIOBOI (pepoMOHHOIT KOMMYHHMKannu Zygaenidae
[7].

B 2019 r. 6pu1a onyb6imMKoBaHa paboTa TpyIbl KU-
Talickux ydeHbIx [43], B KOTOpoil coobiiasioch 00
yCIeUHON naeHTUdUKaIMU ToJOBOro (hepoMoHa ca-
MoK Phauda flammans (Walker, 1854) — Buna, npuHam-
Jiexarero (CorjlacHo COBpeMeHHOI KitacCuuKaIimn)
K cemeiictBy Phaudidae [44] 1 olmmO0YHO OTHECEHHO-
ro aBropamu [43] k Zygaenidae.

Takum oOpa3oM, Ha CErOMHSIIHUI IEHb B CeMei-
cTBe Zygaenidae CTpyKTypa TIOJOBBIX (PEPOMOHOB
yCTaHOBJIEHA Yy MSTU BUAOB mnojacemelictBa Procridi-
nae: H. metallica, Th. ampellophaga, 1. (P.) pruni, 1. (P.)
rotundata u J. (S.) subsolana. Bo Bcex ciydasx 3To
6mop-0yTWIOBble A(UPbl HEHACHIIIEHHBIX BBICIINX
KapOoHOBBIX KUcHoT (y H. metallica, Th. ampellophaga
u 1. (P) rotundata onipenejieHO, UTO 3TO yuUc-U30MEPHI).
OnucaHHass MOJIEKYJIsIpHAsl CTPYKTypa IOJIOBBIX (he-
POMOHOB, KaK 1 pacIojIoKeHHeE XeJie3 (B IeHTPaIbHO-
JIOPCAJIbHOM YacTH OpIOIIKa CaMOK), UX CEKPETUPYIO-
LIUX, SIBJSIIOTCS, MO BCE BUIMMOCTHU, XapaKTePHBIMU
st Tpu6bl Procridini mogcemeiictBa Procridinae [2, 4,
7]. XuMU4ecKnii cocTaB IMPUPOTHBIX MTOJOBBIX (Pepo-
MOHOB Yy mpeacTtaBuTeneil moacemeiicts Inouelinae,
Chalcosiinae, Callizygaeninae u Zygaeninae Ha OaH-
HBII1 MOMEHT HEU3BECTEH.

Ankenunayemamol — cuHmemu4eckue noa08bie
ammpakmanmul Zygaeninae

XuMunyeckue U BU3yajabHble CUTHAJIBI 00ecreuynBa-
IOT y3HaBaHWE MapTHEpa W YCIHEUIHOEe CllapMBaHUE y
BUIOB Zygaenidae [36, 45, 46]. 11 XOTs1 GOJNBITUTHCTBO
MpeacTaBuTelieil TojaceMeicTBa Zygaeninae UMEIOT
SIPKY10, XOPOIII0 3aMETHYI0, allIOCEMAaTUYECKYIO OKpac-
Ky [47—49], caM1Ibl 3TO# I'PYIINbI JIS1 AaIbHEAUCTAHT-
HOro ToMcKa 0co0eil MPOTUBOIIOJOXHOIO IoJjia HC-
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MOJIb3YIOT UMEHHO OOOHSITeIbHbIe CTUMYJIbI. [loso-
BBIE aTTpaKTaHTBHI Zygaeninae OBUIM OTKPBITHI BO
BpeMsI TOJIEBBIX 3KCIEPUMEHTOB, MPOBOIUMBIX pa3-
HBIMU KOJUIEKTMBaAMU YYEHBIX C U3BECTHBIMU TTOJIOBbI-
MU (pepoMOHaAMM BUIOB U3 IpyTrux cemeicTB Lepidop-
tera (Hanmpumep, Tortricidae, Sesiidae). Tak, B KoHIie
1970-x — Havasne 1980-x romoB oOHapyXkeHue caMIlOB
pona Zygaena Fabricius, 1775 (Zygaeninae) B KiIeeBbIX
(GepOMOHHBIX JIOBYIIKAX ¢ HEMPEAeTbHBIMU 3(DrpamMu
YKCYCHOIT KMCIOTHI [50—52] IOCIyX1JIO TOJTYKOM JIJIST
OpraHu3aluu liejieHanpaBJIeHHOTO U3YyYEeHUS XUMMU-
YeCcKOl KOMMYHUKALIMU Y TIpeJICTaBUTEJIe 3TOTO poia
[53]. st miecTv BUAOB Zygaena ObLIU TOAOOPaHBI O -
TUMaJIbHbIE KOHIIEHTPAIlUU U KOMIO3UIIUU CIOXKHBIX
3(UPOB YKCYCHOI KMCJIOTHI, MPUBJICKAIOIINE MaKCH-
MaJibHO€ KOJIMYECTBO CaMIIOB K aTTPaKTUBHBIM TIpU-
MaHKaM B TIPUPOIHBIX OMOTOIAaX M BbI3bIBAIOIINE Ta-
KYI0 Xe TTOBEACHYECKYIO peaklIMI0 caMIlOB, KaK U B
OpUCyTCTBUU “30BylIeii” camku. Kpome Toro, mjs
12 BunoB Zygaena, ogHoro Buna u3 poaa Reissita Treme-
wan, 1959 u onHoro — u3 pona Epizygaenella Tremewan &
Povolny, 1968 (Reissita n Epizygaenella pumoreneTndae-
CKU OJIM3KU K poay Zygaena) ¢ TIOMOIIBIO 3JI€KTPOaH-
TeHHorpaduu OblJIa onpenesieHa crieupuieckast 9yB-
CTBUTEIBHOCTb PELIENTOPHBIX KJIETOK, PACTIOJIOKEHHBIX
B aHTEHHax CaMIlIOB, K CJIOXHBIM 3(dupaM YKCYCHON
KMCJIOThI U CEMU BBICIIIMX MOHOEHOBBIX CITUPTOB: (52)-
nmoneueHwianeTaty (5Z-12:Ac), (77)-moneneHunaneTa-
1y (72-12:Ac), (92)-noneuenunainerary (92-12:Ac),
(7Z2)-terpaneuenunauerary (7Z-14:Ac), (9Z2)-terpa-
neneHuinaueraty (9Z-14:Ac), (112)-terpaaelieHum-
anerary (11Z-14:Ac) u (11Z2)-rexcanelieHunaierary
(11Z-16:Ac).

BnocnenctBuu aTTpakKTUBHOCTD yuc-aJKeHUIALIe-
TaTOB JIJISI CaMILIOB pola Zygaena HEOJHOKPATHO IO -
TBEPKJaach B MOJEBbIX SKCIIEPUMEHTAX, BbITOJIHEH-
HBIX pa3HbIMU aBTOpaMu [54—56]. O600IIICHHBIC AaH-
Hble O TIOJOBBIX aTTpakKTaHTaX, W3BECTHBIX W3
JINTEPATYPHBIX UICTOYHUKOB JJIS1 TpeAcTaBUTeNeid oI -
ceMelicTBa Zygaeninae, mpuBeaeHbI B Ta0I. 1.

Kak MBI BUAMM, OCHOBHasi Macca KOMITOHEHTOB
CUHTETUYECKUX TIOJIOBBIX aTTpaKTaHTOB Zygaeninae
IpeacTaBiIeHa CJIOXHBIMU 3(bUPaMH YKCYCHOM KHCIIO-
Thl U HeNpelebHBIX alM(aTUYECKUX IIMHHOLETO-
YeUyHBIX CITMPTOB C YKUCJIOM aTOMOB yrjepozaa oT 12 1o
16. AGCOMIOTHOE OOJIBLIMHCTBO M3 HUX SIBIISIETCS YUC-
M30MepaMu, MpUYeM IBOIHAasI CBS3b PAcIlOiOoKeHa B
HEYeTHON TMO3ULMU: Yy OJWHHAALATOro, IEBSITOTO,
CEeIbMOI0 U pexXe IISITOro aToMa yriepona. Ilepeunc-
JIEHHBIE TIPU3HAKU SIBJISIIOTCS OTpPaKeHUEM OOIIMX
MpaBWI CTPOEHUS TIpUBJIeKaoImux Moyekya Lepidop-
tera [2, 4].

Crooichble aghupsl 6mop-6ymunoe02o cnupma
U bICUIUX HENPeOeNbHbIX KUCAOM —
nonosvie ammpakmanmol Procridinae

IMoce YCHCLHHOfl I/I):[CHTI/I(I)I/IKaL[I/II/I KOMITOHCHT-
HOro coCrtaBa M MOJIEKYJIAPHOIo CTPOCHUA ITOJIOBBIX
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¢depomoHOB Procridinae 6bL1 OCyIlleCTBIEH cTepeoce-
JIGKTUBHBIN CMHTE3 UX CTPYKTYPHBIX Konuii: 2R-7-12,
25-7-12, 2R-7-14, 25-7-14, 2R-9-14, 25-9-14 [40, 41].
Bce onu gBnsitores yuc-nzomepamu. CaMoOCTOSITEIbHO
U B pa3JIMYHBIX COUETAHUSX OTHU CIO0XHbBIE 3(PUPHI CTa-
JIV TIPUMEHSIThCS B 3KOJIOTO-(DayHUCTUUECKUX HCCIIE-
JIOBaHUSIX MO0 BCEMY MUPY, UYTO TIPUBEJIO K OTKPBHITUIO
MOJIOBBIX aTTPAKTAHTOB LISl 1I€JIOTO psiia BUIOB Zy-
gaenidae moacemelictBa Procridinae (Ta6i. 2).

Takum obpaszom, 1ToI0BBIE (DEPOMOHEBI CaMOK OJI-
HOTO BUJIAa MOTYT CJIY>KUTb OJJTHOBPEMEHHO TTOJIOBBIMU
aTTpakKTaHTaMU ISl CaMIIOB APYTUMX BUIOB. 3Hasl MO-
JIEKYJISIPHYIO CTPYKTYPY M3BECTHBIX ITOJIOBBIX (hepOMO-
HOB U TIOJIOBBIX aTTpakTaHTOB Procridinae (mpuHan-
JIEXXHOCTb K KJIACCY CIOXKHEBIX 3(b1pPOB, 00pa30BaHHBIX
6mop-OyTWIOBBIM CHUPTOM M BBICIIEHd KapOOHOBOM
KUCJIOTOM C KOJMYECTBOM aTOMOB yrjepona 12 wunu
14), HamMu OBLI OCYIIECTBJICH IIeJIeHAIIpaBICHHBIN
CUHTE3 CJIEAYIOIINX BEIIeCTB:

1) emop-6yTriioBoro 3dupa JoaeKaHOBOM (Jlaypu-
HOBOIT) KUCIIOTHI [71];

2) 6mop-0yTuaoBoro adupa 10ae1eHOBOM KMCIOTHI
[17, 18] m ero R- 1 S->HaAaHTUOMEPOB;

3) CIOXHBIX 3(PUPOB 6mMop-OYTUIOBOIO CIUPTA U
TTOJIMHEHACHIIIIEHHBIX XXUPHBIX KUCIIOT PHIOBETO XKUpa
(ClO0il 135°) [19].

ITpu 3TOM MBI TaK>Ke YYUTHIBATIU, YTO B U3BECTHBIX
noioBbIX (hepoMoHax Procridinae ecTb nBOHAasI CBS3b
B KMCJIOTHOM paJuKaje U XMPpaJIbHbII LIEHTP B CIUPTO-
BOM pajKaje.

CpaBHUTEbHbBIN MOJEBON CKPUHUHT TTOJYYEHHbBIX
COEIMHEHWI B MPUPOTHBIX OMOTOINAX 1 arpoOUOIIeHO-
3ax Mokasaj, YTo R- u S-aHaHTUOMEPbI 6Mop-OyTUIO-
BOro 3¢pupa noaeleHoBoi KUcaoThl (2R-2-12 n 2.5-2-
12 cCOOTBETCTBEHHO) IO OTIEJIbHOCTU U/WIU B CMECHU
(2R-2-12+25-2-12) npuBaeKaOT CaMIIOB MMOYTU JABYX
necsaTKoB BUnoB Procridinae (ta6a. 2). Beicokast ad-
(EeKTUBHOCTb 3TUX COENMHEHNI KaK MOJOBbIX aTTPaK-
TaHTOB Jajla BO3MOXHOCTb OOHApYXWBaThb BUIbI C
OYeHb HU3KOH MJIOTHOCTHIO Monysaiuii. B yactHocTH,
ObUIM TIpUBJIeYeHBbI caMibl Rhagades (Wiegelia) predo-
tae (Naufock, 1930) B Ucrtanuu [27], Rh. (Rh.) pruni B
WUcnanuu n Typumu [23, 27]. Kpome Toro, naxe ObL1u
OTKPBITHI IBA HOBBIX U151 HAyKu Buna Jordanita (Pravie-
la) rietzschi Keil, 2016 [69] u Goazrea lao Mollet, 2016
[24], oburatomme B Mpane u Jlaoce, Taumannge. K co-
>KaJIEHUI0, TPUMEHEHUE MOJOBbIX aTTPAKTAHTOB, MPU-
BJIEKAIOIINX CaMIIOB, TTO3BOJISIET OOHAPYXXUTh TOJBKO
ocobeit omHoro mona [27, 64, 72].

AHanu3 TuTepaTypHBIX JaHHBIX U pe3yJIbTaTOB Ha-
X COOCTBEHHBIX 9KCIIEPUMEHTOB I10KAa3aJl, 4TO IJIsI
BOCIIPUSITUSI XUMUYECKON MOJIEKYJIBl (pepoMoHa/aT-
TpaKTaHTa CEHCOPHEIM amIiaparoM camioB Procridi-
nae uMeeT 3HaYeHWe HaJIn4re TBOMHOM CBSI3U B paau-
KaJie XXKMpHOM KMCJIOThI, XOTS TOJIOKEHUE 3TOM JBO-
HOIl CBsI3U MOXeT ObITh paszauuHo. IlpuBemem
HECKOJIbKO ITIPUMEPOB.
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Taoauna 1. KoMIIOHEHTHEBIN cOCTaB U XUMUYECKOE CTPOCHUE ITOJIOBBIX aTTPAKTAHTOB, MPUBJICKAOIIUX CaMIIOB Zy—

gaeninae*
Table 1. Components and chemical structure of female sex attractants in Zygaeninae (Zygaenidae)*
IMonHOE NaTUHCKOE HAa3BaHUE BUIA/TIOABUIA ITosioBoOI1 aTTpakTaHT/aTpaKTaHThI Hcrounuk
Species/Subspecies Sex attractant/attractants Source
Reissita simonyi (Rebel, 1899) 7Z-12:Ac+9Z-14:Ac+112-16:Ac [53]
Epizygaenella caschmirensis (Kollar, 1844) 9Z-14:Ac+11Z-14:Ac+112-16:Ac [53]
Zygaena (Mesembrynus) tamara Christoph, 1889 72-12:Ac+92-12:Ac+92-14:Ac+112-14:Ac [53]
Zygaena (Mesembrynus) minos (| Denis & Schiffermiiller], 1775) 7Z-12:Ac+97-14:Ac+11Z-14:Ac [53]
Zygaena (Mesembrynus) purpuralis (Briinnich, 1763) ;g: gigi;g: 13;22+9Z_]4:AC E;}
Zygaena (Mesembrynus) favonia thevestis Staudinger, 1887 7Z-12:Ac+97-14:Ac+11Z-14:Ac [53]
Zygaena (Mesembrynus) sarpedon (Hiibner, 1790) 72-12:Ac+97-12:Ac+92-14:Ac [53]
Zygaena (Agrumenia) fausta (Linnaeus, 1767) 11Z7-14:Ac [52]
Zygaena (Agrumenia) hilaris Ochsenheimer, 1808 11Z2-14:Ac [52]
Zygaena (Agrumenia) carniolica (Scopoli, 1763) ;g: gizigg: i;izi ;12?141‘64?:0 Eg}
Zygaena (Agrumenia) exulans (Hohenwarth, 1792) 7Z-12:Ac+ 9Z-12:Ac+97-14:Ac [53]
Zygaena (Agrumenia) viciae (| Denis & Schiffermiiller], 1775) 57Z-12:Ac+77-12:Ac+92-14:Ac [53]
Zygaena (Agrumenia) niphona Butler, 1877 77-12:Ac+97-14:Ac [54]
Zygaena (Zygaena) anthyllidis Boisduval, 1828 7Z-12:Ac+9Z-14:Ac [53]
Zygaena (Zygaena) nevadensis gallica Oberthiir, 1898 11Z-14:Ac+11E-14:Ac [52]
Zygaena (Zygaena) osterodensis** Reiss, 1921 8Z-12:Ac+8E-12:Ac [57]
11Z-14:Ac+11 E-14:Ac+12Ac [51]
Zygaena (Zygaena) ephialtes (Linnaeus, 1767) 11Z-14:Ac+12Ac [51]
11Z-14:Ac [52]
Zygaena (Zygaena) transalpina splugena Burgeff, 1926 11Z-14:Ac+11Z-140H [50]
Zygaena (Zygaena) transalpina hippocrepidis (Hiibner, 1799) 11Z-14:Ac [52]
Zygaena (Zygaena) angelicae Ochsenheimer, 1808 11Z-14:Ac+12Ac [51]
57-12:Ac+72-12:Ac+9Z-14:Ac [53]
Zygaena (Zygaena) filipendulae (Linnaeus, 1758) 57Z-12:Ac+77-12:Ac, 7Z-12:Ac+92-14:Ac [53]
112-14:Ac+11E-14:Ac [58]
Zygaena (Zygaena) lonicerae (Scheven, 1777) 57-12:Ac+77-12:Ac+92-14:Ac [53]
Zygaena (Zygaena) trifolii (Esper, 1783) 5Z-12:Ac+77Z-12:Ac+92-14:Ac [53]

* CucTeMaTH4IeCcKoe TOJIOKEeHNE BUAOB U ITOABUAOB JaHO COIIacHO pabote [59].
** CuHoHUM: Zygaena (Zygaena) scabiosae sensu auctorum (nec Scheven, 1777).

* Systematic position of species and subspecies according to [59].

** Synonim: Zygaena (Zygaena) scabiosae sensu auctorum (nec Scheven, 1777).

1. 2R-2-12 1 25-2-12 1ipeacTaBiIsIioT cOO0M CITOXK-
Hble 3UPBI 6MOp-OyTUIOBOTO CIUPTA U MOHOEHOBOI
>KMPHOI KUCJIOTHI C IBEHAAIIAThIO aTOMaMu yrjiepojaa
U IBOMHOI CBSA3bIO BO BTOPOM MojioxkeHuU. [Toxoxue
MO CTPOEHUIO CITOXHbBIE 3Upbl 2R-7-12 1 25-7-12, HO
oTJrvalolecs nNo3uiuein ABOMHOM cBs3U (y ceabMo-
ro aToMa yrjepoja), TakxKe sIBJISIIOTCSI TTOJIOBBIMU aT-
TpaKTaHTaMu [Jisi HEKOTOpbIX BUIOB Procridinae
(tabi. 2). B wactHocTH, u 2-12, u 7-12 npuBiekaioT
camuoB Illiberis (P.) pruni, Rhagades (Rh.) pruni, Adscita
(Adscita) geryon (Hiibner, 1813), Jordanita (Tremewan-
ia) notata (Zeller, 1847), Jordanita (Praviela) anatolica

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

(Naufock, 1929). BmecTte ¢ TeM npoBepKa OMoaorude-
CKOIf aKTUBHOCTHU CJIOKHOT0 3hupa ¢mop-0yTUI0BOrO
a¢pupa 1 TaypruHOBOI (HACHIIIIEHHOIT) KUCJIOThI HE BhI-
SIBUJIA €TO aTTPAKTUBHOCTU B OTHOIIICHUM TIPeICTaBU-
Teneit Procridinae, XOoTsI 3TO BEIIECTBO ITPUBJICKIIO
camuioB Xxyka Tilloidea unifasciata (Fabricius, 1787)
[71].

2. ITonoBbIM (hepoMoHOM camMokK Th. ampellophaga
aBisgeTcsa 2R-7-14 ¢ He3HAYNTEIbHBIMU KOJIMYECTBA-
mu 25-7-14 [40]. OmHako caMIlbl 3TOro Buaa 1eMOH-
CTPUPYIOT XapaKTEepHOE II0JIOBOE MOBEICHUE U aK-
TUBHO YJIaBIMBAIOTCSI aAre3MBHBIMHU JIOBYIIKAMHU C
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Ta6auma 2. KoMMOHEHTHBII COCTAaB M XUMUYECKOE CTPOSHME MOJIOBBIX aTTPAKTAaHTOB, TTpUBJIeKaoIIMX caM1oB Procridinae*
Table 2. Components and chemical structure of female sex attractants in Procridinae sp. (Zygaenidae)-

IMomHOE MaTUHCKOE Ha3BaHVE BUIIA/TIOABHUIA ITostoBoOI aTTpakTaHT/aTTPaKTaHThI Hcrounuk
Species/Subspecies Sex attractant/attractants Source
Acoloithus falsarius Clemens, 1861 2R-7-14, 2R-7-14+2S5-7-14 [60, 61]
Acoloithus novaricus Barnes & McDunnough, 1913 2S5-7-14,2R-7-14 [61]
Acoloithus rectarius Dyar, 1898 2R-9-14 [71
Neoilliberis fusca (H. Edwards, 1885) 2R-9-14 [7]
Neoalbertia constans (H. Edwards, 1881) 25-9-14 [7]
Neoprocris aversa (H. Edwards, 1884) 2R-9-14 [7]1
Pyromorpha (Pyromorpha) dyari (Jordan, 1913) 28-7-12 [7]
Triprocris cyanea Barnes & McDunnough, 1910 25-9-14 [7]
Harrisina americana (Guérin-Méneville, 1844) 2R-7-14, 2R-7-14+25-7-14 [60, 61]
Harrisina coracina (Clemens, 1861) 285-7-14,2R-7-14 [61]
Harrisina guatemalena (Druce, 1884) 28-7-14+2R-7-14,25-7-14, 2R-7-14 [61]
1lliberis (Primilliberis) pruni Dyar, 1905 2R-7-12+2R-9-14, 2R-2-12 [25, 62]
Theresimima ampellophaga (Bayle-Barelle, 1808) 2R-2-12+25-2-12, 2R-2-12, CIQil 135°**| [18, 19, 23]
Rhagades (Wiegelia) amasina (Herrich-Schéffer, 1851) 285-2-12, 2R-2-12+25-2-12 [26]
Rhagades (Wiegelia) predotae (Naufock, 1930) 25-2-12 [27]
Rhagades (Rhagades) pruni ([ Denis & Schiffermiiller], 1775) ;1;;1122 221?;1122:2253 g YR-12 01 ’[g 27
Zygaenoprocris (Zygaenoprocris) chalcochlora Hampson, 1900 2R-7-12,2R-7-12+2R-9-14 [7, 64]
Zygaenoprocris (Zygaenoprocris) eberti (Alberti, 1968) 2R-7-12, 2R-7-12+2R-9-14 [64]
Zygaenoprocris (Molletia) taftana (Alberti, 1939) 2R-7-12 [65]
Adscita (Procriterna) subtristis (Staudinger, 1887) 2R-2-12+25-2-12 [20]
Adscita (Adscita) statices statices (Linnaeus, 1758) 2R-2-12 [22]
Adscita (Adscita) statices drenowskii (Alberti, 1939) 2R-2-12+25-2-12, 2R-2-12 [23]
Adscita (Adscita) obscura (Zeller, 1847) ;;:72__113” 3?_;:3?;;:;:3 425912 {gg}
Adscita (Adscita) geryon (Hiibner, 1813) ;;:72:1122;221{5_72__1122+2S_7_ 12 [6[3 2’16]7]
Adscita (Adscita) albanica (Naufork, 1926) 28-7-12+2R-7-12, 25-7-12+25-9-14 [63]
Adscita (Tarmannita) mannii (Lederer, 1853) ;g:;:gfzﬁ'_;:llijr;ig:lli, 2R-7-12 [63,[2;i 68]
Adscita (Tarmannita) bolivari (Agenjo, 1937) 2R-2-12+25-2-12 [27]
2R-7-12,2R-7-12+258-7-12 [63, 67, 68]
Jordanita (Tremewania) notata (Zeller, 1847) 2R-7-12+2R-9-14, 2R-7-12+25-9-14 [63, 68]
2R-2-12+25-2-12 [21]
Jordanita (Tremewania) splendens (Staudinger, 1887) 2R-2-12+25-2-12 [20]
Jordanita (Jordanita) graeca (Jordan, 1907) 2R-2-12+25-2-12 [18, 21]
Jordanita (Jordanita) globulariae (Hiibner, 1793) 2R-2-12+25-2-12 [18, 21, 23]
Jordanita (Praviela) anatolica (Naufock, 1929) ;2:;: };:'-225__;_-115;22?:;: g Bg}
Jordanita (Praviela) rietzschi Keil, 2016 2R-2-12+25-2-12 [69]
Jordanita (Solaniterna) subsolana (Staudinger, 1862) 2R-2-12, 2R-2-12+25-2-12 [21, 23, 26]
Jordanita (Rjabovia) horni (Alberti, 1937) 2R-7-12+285-7-12, 2R-7-12 [65]
Goazrea lao Mollet, 2016 2R-2-12+25-2-12, 25-2-12 [24]

* CucreMaTUueCcKoOe TTOJIOXKEHIE MajleapKTUIeCKNX BUIOB U MOABUAOB AJaHO corlacHo pabote [70].
** ClOil 135° (cod-liver oil) — cioxxHbIe 3UPHI 8110p-OYTUIIOBOTO CITMPTA U MOJIMHEHACBIILIEHHBIX XXUPHBIX KUCJIOT PHIObEro XKupa.

* Systematic position of palearctic species and subspecies according to [70].

** ClOil 135° (cod-liver oil) — 2-butanol and polyunsaturated fatty acid esters of cod liver oil.
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WCKYCCTBEHHO CHUHTE3MPOBAHHBIMU IIOJIOBBIMU aT-
TpakTaHTamMu: 2R-2-12+25-2-12 [18, 28], 2R-2-12
[23], CIOil 135° [19]. Bce cnoxHbie 3¢Upbl, KaK KOM-
TMIOHEHTHI TTOJIOBOTO (DepOMOHA, TaK WM ITOJIOBBIX aT-
TPaKTaHTOB, UMEIOT OMMHAKOBBII CITMPTOBOIA, HO pas-
Hble KMCJIOTHBIE paaukaibl. CTpyKTYpHbIE BapyUalluu
3aKJTIOYAIOTCST B JIMHE YIJIEBOTOPOTHOTO pagvKalia
KHCJIOTHI, TTOJIOKEHUH Y KOJIMYIEeCTBE MBOMHBIX CBsI3eit
B HeM. HecMoTpst Ha 5TO, Bce BHIILIEIIEpEUYNCICHHBIE
CJTOXXHBIE 3(UPHI 00JIamaOT aTTPAaKTUBHBIMHM CBOM-
CTBaMM B OTHOIlIeHUM caMm1ioB Th. ampellophaga B oT-
JIN4Yre OT 6mop-0yTIIIoAeKaHOATA.

BaxkHO OTMETUTH, YTO OOOHSTENbHBIE PELIEHTOPHI
cam110B Procridinae IIposIBIISIIOT pa3HYIO UyBCTBUTEIb-
HOCTb K OTITUMECKUM U30MepaM aTTPaKTUBHBIX MOJIe-
KyJ1. HanmpuMmep, nmpu oqfHOBpeMEeHHOM TeCTUPOBAHUM
B Ouororie 2R-7-12 u 25-7-12 camusbl Adscita (Tarman-
nita) mannii (Lederer, 1853) mpenmyIiecTBEHHO IIpU-
BJIeKAIOTCS K S-3HAaHTUOMEpPY, TOTJA KaK caMlbl Jor-
danita (Tremewania) notata — X R-sHanTHOMEDY [67].
bonee toro, misa cammoB J. (7)) notata ipucyrctBue 2.5-
7-12 B pauemuueckoit cmecu 2R-7-12+25-7-12, kKak u
npucyrctBue 2S5-2-12 B panemmudeckoil cmecu 2R-2-
12+25-2-12 He CHMXaeT aTTPAKTUBHOCTH COOTBET-
cTByIomux R-sHanTHOoMepoB [21, 67]. IlporuBomo-
JIOXKHAsI CUTYyallusi HabIto1aeTcsl y caMLOB Zygaenopro-
cris (Molletia) taftana (Alberti, 1939): 2R-7-12 akTUBHO
MIPUBJIEKAET CAMIIOB, a 2.5-7-12 MOJHOCTHIO MOAABIISIET
IpUBJIEKATeIbHOCTh 2R-7-12 B paBHOKOMIIOHEHTHOI1
cMecu [65]. YacTtuuHOe MHIMOMpOBaHUE IeiiCTBUSA
MOJIOBOTO aTTpPaKTaHTAa  BCJEACTBUE  IPUCYTCTBUS
S-3HaHTHOMEpa II0Ka3aHO y BUIOB Harrisina ameri-
cana (Guérin-Méneville, 1844) u Acoloithus falsarius
Clemens, 1861, caMIiIbl KOTOPBIX 3HAYUTEIBLHO 3D heK-
TUBHEE OTJIABIMBAIOTCS JIOByLIKamMu ¢ 2R-7-14 1o
CpaBHEHUIO ¢ TAKOBLIMU C 2R-7-14+25-7-14 [60]. Bu-
nwl 1. (P.) prunin J. (S.) subsolana npuBiekaiorcs npe-
UMYIIECTBEHHO Ha 2R-2-12 [23, 25, 26], B TO BpeMsI
Kak BUIBI poaa Rhagades — na 25-2-12 [26, 27].

Takum o6pa3oM, K CTPYKTYPHBIM OCOOEHHOCTSIM,
OMpPeACSIONINM OMOIOTMYECKYIO AaKTUBHOCTD U3BECT-
HBIX aTTPaKTUBHBIX MOJIeKyn Procridinae, MOXHO OT-
HECTU HaJIMuue JBOWHOM CBSI3M B KUCJIOTHOM paauKa-
Jle U XUpAJIbHOTO ILIEHTpa B CIIMPTOBOM paauKaje
CJIOXHOTrO 3¢upa.

ITlonoebie pepomonsr u ammpaxmanmolr Zygaenidae
8 380NIOUUOHHOM ACheKme

B mocnegnue rombl OypHOE pa3sBUTHE MOJIEKYJISIP-
HOI OMOJIOTUM MO3BOJIUIO YTOUYHUTH 3BOJIOLIMOHHBIE
B3anMMOOTHoIIeHUs1 B oTpsine Lepidoptera [73], koTo-
pbie paHee aHAIM3UPOBAJINCh TOJILKO Ha OCHOBE TaH-
HBIX MOopdonoruu u ouonsornu. McciaenoBanus 60J1b-
IIOT'0 KOJIUYECTBA SIASPHBIX I MUTOXOHIPUAILHBIX I'e-
HOB, a Takxke cTpoeHMs PHK pmanu BO3MOXHOCTH
peKoHCTpyupoBaTh (pumoreHuio Lepidoptera ¢ BeIcO-
KO JOCTOBEPHOCTBIO, YTO OBIJIO OTPAXKEHO U B TAKCO-
HOMMU. MBbI NPEeANpPUHSUIM IIOIBITKY COIIOCTABUTH
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BO3MOXHEIN XOJ 3BOJIIOIMU IIOJIOBBIX (hDePOMOHOB Y
npencraBuTelieil ceMeiicTBa Zygaenidae M HEKOTOPBIX
dunoreHeTUYeCKM OJIM3KUX K HEMY TPy HA OCHOBE
COBPEMEHHBIX HAaHHBIX O cucTteMaTuke Lepidoptera.
Kak 0n110 y2Ke cKa3aHO BBIIIE, B ceMeicTBe Zygaeni-
dae u3BecTHBIE K HACTOSIIIIEMY BpeMeHH MOJI0BbIe (de-
POMOHBI U aATTPAKTAHThI IIPEACTABIICHBI ABYMSI TUIIAaMU
COEIMHEHMIA: CIOXHBIMU 3(UPpaMU 6Mop-0yTUIIOBOTO
CIIMPTAa U XKUPHBIX KUCJIOT U CJIOXKHBIMU 3(pUpaMu yK-
CYCHOI1 KMCJIOTHI Y JKMPHBIX cIupToB. IlepBhIe Xapak-
TepHHbI W11 noacemelictBa Procridinae (tpuba Procri-
dini), BTOpBIe — IJ1s1 MoAceMeiicTBa zygaeninae (Tpuda
Zygaenini). B To e BpeMsi MOXHO HaOJI0JaTh CTPYK-
TYpPHOE CXOICTBO aTTPaKTUBHBIX MOJIEKYTT Zygaenidae
u npyrux Lepidoptera. OHo 3aK/to4yaeTcsi B aHAJIOTA4-
HOCTU CTPOCHUS IIMHHOLEIIOUYEYHBIX YIIeBOAOPO/I-
HBIX PAIUKAaJIOB CIOXHBIX 3(pUPOB C TEM JUIIb OTIU-
yueM, 4To y Procridinae — 3To KMCJIOTHBIN paguKkal, a
y Zygaeninae (1 mHorux Lepidoptera) — crmupTOBOIA.
Pan aBTOpOB OOBSICHIIOT XUMHUKO-CTPYKTYpHOE “OJ-
HooOpa3ue” curHaJbHbIX MoJiekya Lepidoptera oco-
OEHHOCTSIMM OMOCHHTE3a KOMIIOHEHTOB IOJIOBEIX (be-
POMOHOB M paboToil (pepMEeHTOB Oecarypas, 4YTO B
CBOIO O4Yepedb SIBISIETCS OTPaKeHUEM TIeHETUUeCKU
JIETEpMUHUPOBAHHBIX 3aKOHOMEPHOCTEM, CBI3aHHBIX
C O0ImMM (PHUITOTEHETUUECKUM TPOMCXOXIeHUEM |3,
74—78]. B yacTtHOoCTH, paboTa ¢epmeHTa All-nmecary-
pa3bl B KOMOMHAIUM C KAaCKaJIoM peaklnii yKopode-
HUS XU PHBIX KMCJIOT Ha IBa aToOMa yriepo/a B IIpoliec-
ce B-okucieHus MO3BOJIMIIA BUIaM ITPOU3BOIUTH U3
creapuHoBoit (Cg) 1 manbMuTuHOBOU (C,4) HACHI-
IMIEHHBIX KHCIOT-IIPEAIIeCTBEHHUKOB pa3IMIHbIE
HEHaCBIIIIEeHHbIE XXWPHBbIE KHUCJIOTHI, albAeruAbl U
CIIUPTHI. DTU KUCIIOTHI U CITUPTHI MOTYT 0Opa30BbI-
BaTh CJIOKHBIE 3(PHUPHI C 6MOp-OyTUIOBBIM CITUPTOM
M YKCYCHOI KUCJIOTO COOTBETCTBEHHO. TakuM 00-
pa3oM, TIOUYTU BC€ M3BECTHBIE COUETAHUSI KOMIIO-
HEHTOB IIOJIOBBIX (DEPOMOHOB U aTTPAKTAaHTOB Zy-
gaenidae Jierko ompeneasifoTcs U3 KacKaaa yKa3aH-
HBIX TIpeBpalllecHUil IIyTeM OrpaHUYEeHUs CTaguii
yKopodeHus uenu (puc. 1).

MbI npoaHanIU3UupPOBAIM UMEIOIIMECS NaHHBIE O
CTPOEHMU TMOJIOBBIX (PEPOMOHOB U aTTPAKTAHTOB KaK y
Zygaenoidea, Tak 1 y CUCTeMaTUIeCKN OJIM3KUX Hal-
cemeiictB Sesioidea u Cossoidea 1 B3SITOro B KaueCcTBe
CECTPUHCKOW TpyHIibl HaacemelicTBa Tortricoidea.
Oxa3zanoch, YTO CJIOXHbIE (UPBI YKCYCHOM KUCIOTHI
U XKUPHBIX CIUPTOB SIBJISIIOTCS TTOJOBBIMU (pepoMoHa-
MU U aTTpaKTaHTaMU KakK y MpeacTaBuTelieit ceMelicTB
Sesiidae (Sesioidea) u Cossidae (Cossoidea), Tak u Tor-
tricidae (Tortricoidea) (http://www.pherobase.com)
[1]. CnenoBatenbHO, yKa3aHHasl TpyIlilia COeIUHe-
HUl — DBOJIIOIIMOHHO 00Jiee APEBHSISA, YEM CJIOXKHbIE
3(dupbl 6mop-O0yTUIOBOTO CIIUPTA U KUPHBIX KUCJIOT.
OTU JaHHBIE MO3BOJISIIOT C BHICOKOI 10Jieii BEpOSTHO-
CTU TOBOPUTH O TOM, UTO TTOSIBJIEHUE CJIIOXKHBIX 2(UPOB
68mop-0yTUJIOBOTO CIUPTA U XUPHBIX KUCIOT B Kaye-
CTBE MOJIOBBIX (PEPOMOHOB SIBJISIETCSI allOMOPMHBIM
npuzHakoM TpuObl Procridini moagcemeiictBa Procridi-
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18C A11-18C
|-2c l-zc
16C ALI-16C  A9-16C
|-2c |-2c |-2c
14C ——>AlI-14C  A9-14C  AT-14C
| |-2c [-2c

A9-12C  AT-I2C A5-12C

Puc. 1. Bo3amoxHBbIe TTyTH OMOCUHTE3a MOHOHEHACHIIIIEH-
HBIX KOMIIOHEHTOB TIOJIOBBIX (hepoMoHOB Lepidoptera.
KpacHbIM 1IBETOM BbIJIeJI€HBI BADUAHTHI JINTMHHOLIETIOYEeY -
HBIX YIJICBOIOPOIHBIX PAJIUKAJIOB, M3BECTHBIX B aTTpak-
TUBHBIX MOJIeKyJax Zygaenidae.

Fig. 1. Possible biosynthetic pathways of monounsaturated
sex pheromone components in Lepidoptera. Long-chain hy-
drocarbon radicals in attractant molecules of Zygaenidae are
marked by red color.

nae (B HaCTosIIIIee BPeMsI CTPOSHUE aTTPAKTUBHBIX MO-
nekyn y Procridinae u3BecTHO TOJIBKO AJIsI IPEICTaBU-
Teneit aToit TpuGHI |21, 25, 27, 37, 40, 65, 67]). C apy-

TOM CTOPOHBI, HAJIMYME CIIOXHBIX 3(PUPOB YKCYCHOI
KMCJIOTBl U XKMPHBIX CIIMPTOB KaK IMOJIOBBIX aTTpaK-
TaAaHTOB — 3TO IUIE3UOMOP(MHBIN MPU3HAK, KOTOPbIi
XapakTepeH I moaceMelicTBa zygaeninae (Zygaeni-
dae), a Takxe cemeiicTB Sesiidae, Cossidae u Tortrici-
dae (puc. 2).

Buyrpun HancemeiictBa Zygaenoidea B HacTosIiee
BpeMsI OJIOBbIe (DePOMOHBI U aTTPAKTAHThI U3BECTHBI
TOJIBKO JIJISI HEKOTOPBIX BUIOB ceMeiicTB Himantopteri-
dae, Phaudidae u Limacodidae. Ecitn y Himantopteridae
9TO TaKXKe CJIOXHBIE 3(hUPbl YKCYCHOM KUCIOTHI U KUP-
HBIX ciipToB, To Y Phaudidae u Limacodidae aTtpakTuB-
HbIe MOJIEKYJIBI TTPENICTaBIECHbI XXUPHBIMU aIbAeTUAAMU
u criuptamu (http://www.pherobase.com) [1], KkoTopbie
0 CBOEM MPOCTPAHCTBEHHOU CTPYKTYype HAIIOMUHAIOT
CJIOXHbIE 3(hUPBl KOPOTKOLIEMIOYEYHBIX KHUCJIOT U
MHOTOATOMHBIX clTUpTOB. MHOTIa CXOACTBO KOH(UTY-
pauuii MoJIeKyJI aJbAeTUIHbBIX (DEPOMOHOB C JJTUHHBIM
panvkaaoMm ¢ 3(pupaMu XUPHBIX CIIMPTOB W, HAIpU-
MEp, MYpPaBbMHOM KUCIOTBI, MOXET MPUBOIUTH K
OILIMOOYHOMY CBSI3bIBAHUIO TTOCJIEIHUX C OOOHSTENb-
HBIMM pelLleNITOpaMU CaMIIOB U BBI3bIBATh Y HUX JaxKe
OoJtee CHIIbHYI0 (PU3UOJOTUYECKYIO U TIOBEIEHUYECKYIO

Procridinae
Zygaenoidea Zygaeninae | —0O
Oo— Zygaeninae
D_
Oo—-
Sesioidea Sesiidae
Oo— Oo0— Oo——-
Cossoidea Cossidae
O Oo—- Oo—-
Tortricoidea Tortricidae
Oo— Oo—-

YcinoBHbIE 0003HAUYEHUS:
a YKCyCHasi KMCJIOTa
SKUPHBIA cnupT

O BTOP-OyTWJIOBBII CIIUPT

JKHMPpHas KMCJIoTa

Puc. 2. CxeMa, oTpaxaroliasi 3BOJIIOLIMIO CTPOSHUS TTOJIOBBIX (hepOMOHOB Y Zygaenidae 1 HEKOTOPBIX Ipyrux cemeicts Lepidop-
tera. KpacHBIM 1IBETOM M300paXkKeHbI KUCJIOTHI, Y€PHBIM — CIIUPTHI; [UTMHHOLIEITOYEYHBIE YIIIEBOAOPOIHbIE PATUKAIBl 0003HAYE-
HbI JIMHKEN, KOPOTKOLIETIOUEeYHbIE — KBaapaToM. 3ejieHast BETBb Ha IeHIporpaMMe MoKas3biBaeT noaceMeicTBo Procridinae, y ko-
TOPOro (hepOMOHAMU SIBJISTIOTCS CIIOKHBIE 3GUPBI 6710p-0yTUIIOBOTO CITMPTA W JKUPHBIX KUCJIOT (HO He YKCYCHOM KMCITOTHI U KUP-

HBIX CITUPTOB, KaK Yy BCECX NPYTUX MPUBCACHHBIX TaKCOHOB).

Fig. 2. A scheme showing the evolution of the structure of sex pheromones in Zygaenidae and some other families of Lepidoptera.
Acids are marked by red, alcohols — by black; long-chain hydrocarbon radicals are marked by lines, short-chain radicals — by squares.
Green branch of the dendrogram shows the subfamily Procridinae in which pheromones represented by 2-butanol and fatty acid es-
ters (but not acetic acid and fatty alcohol esters, as in all the above-mentioned taxa).
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peakiuio [79]. Y HekoTopbix BUIOB poaa Darna Walk-
er, 1862 (Limacodidae) B kauecTBe (pepOMOHOB OTME-
YeHBI CJTOXKHbIE 3(DUPHI MeTaHoJIa, OyTaHOJa U U300Y-
taHona (http://www.pherobase.com) [1], HO mpom3-
BOIHBIE 6/0p-OyTUIOBOTO CITUPTA OTCYTCTBYIOT.

IIpumeHeHMe CTAaTUCTUYECKOIO aHAJIM3a CXOJICTBa
U pa3Inyuus BUAOB 10 KOMIIOHEHTHOMY COCTaBY MOJIO-
BbIX (DEPOMOHOB MOKAa3aJl0 TAKCOHOMUYECKYIO 1IeH-
HOCTb 3TOTO MNpU3HaKa I aHajau3a (prioreHeTrmde-
CKMX B3aMMOOTHOLLIEHUI U BHYTPU CEMEMCTB Yellye-
Kpbutbix [3, 5]. Hampumep, ObUIO MOKa3aHO, 4YTO
9BOIONMS (DEPOMOHHBIX CUCTEM Y BUIOB CEMEMCTBA
muctoBepToK (Tortricidae) 1mma B HalpaBJIEHUM:
1) yBenuueHUsT MOOJIU MpaHC-U30MEPOB  BEIECTB,
2) YKOpOYEHUST OJIMHBI YIJIEPOIHON 1LIENM C IIeCTHAa-
IIIaTH 10 IBeHAALaTH aToMOB [5]. ¥V BumoB nmogcemeii-
cTBa Zygaeninae (cemelicTBo Zygaenidae) mparc-130-
Mepsl 11 F-14:Ac i 8 E-12:Ac (Ta0i1. 1) IIOSBIISIIOTCS B
Ka4yeCcTBEe KOMIIOHEHTOB ITOJOBBIX aTTPaKTAaHTOB Y BU-
JOB M3 DBBOJIOLMOHHO 0oJjiee MOJOAOTO Ioapoaa
Zygaena (Zygaena) Fabricius, 1775. DT Bugbsl oopa3y-
JOT €AUHBII KacTep, BKIIOYAIOIINI OJTU3KNE BUIHI Ae-
vadensis-, transalpina- n filipendulae-rpynn [59]. B To
2Ke BpeMsl caMIIbl IBYX BUIOB, IIPUHAIIEXKAIINX K ap-
Xau4yHbIM ponam Reissita v Epizygaenella (Tadn. 1), 4yB-
CTBUTEJIBbHBI K CIOXHBIM 3¢upaM, comepxaimm 16-
VIJIEpOOHBIN pagvKan ¢ yuc-uzomMepueit (112-16:Ac).
XoTts1 Manast U3y4eHHOCTb (hepOMOHHBIX/aTTpaKTaHT-
HBIX COCTaBOB Zygaenidae OCIOXHSET aHalu3, TEM He
MeHee 3TU (PaKThl XOPOIIO KOPPEIUPYIOT C YCTAHOB-
JICHHBIMU paHee 3aKOHOMEPHOCTSIMU B BOJIIOLINU (he-
POMOHHBIX CUCTeM Apyrux ceMeicTB Lepidoptera.

MHorue aBTOpbl CKJIOHHBI M0JlaraTh, YTO0 XUMUYE-
CKHE CUTHAJIbI MOTYT UTPaTh 3HAYUTEIIbHYIO POJIb KaK
B (bepOMOHHOI KOHKYPEHIIMM BHYTPU BHUIA, TaK U B
o0ecCrneyeHU PpPEeNnpOAYKTUBHOM W3OJSLIUU MEXIY
OIM3KOPOACTBEHHBIMU TAKCOHAMHU U, KaK CJICICTBUE,
B BUIooOpa3zoBanum [51, 58, 80—84]. 'mmoresa, mmon-
YyepKUBaIOIasi BaXkXHOCTh (DEPOMOHHOKM KOMMYHUKa-
o1 B (DOPMUPOBAHUM IIPEAKONYJISIIMOHHBIX Oapbe-
pOB Garomapsi CyImeCTBOBAHUIO BUOOCIIEIN(PUICCKO-
ro 3amaxa, HaxXOAMT IIOATBEPXKIEHUE U Cpeau
Zygaenidae. HampuMmep, cuMmaTpudeckue Momyasiiuu
(B Amonumn, Kurae, Kopee) nByx ¢duioreHeTnaecku
OJM3KMX BUIOB OJHOTO pona u noapopaa Illiberis (Pri-
milliberis) rotundata v 1. (P.) pruni UMeOT MepeKpbIBa-
fornrecs nepuoaspl 1€ta. OcoOEHHOCTH B CTPOSHUH I'e-
HUTAJIMKA 3TUX BUIOB HE MPETSITCTBYIOT MEXKBUIOBOMY
ckpenBaHuio [85]. bonee Toro, caMiibl 000MX BUIOB
MPUBJIEKAIOTCSI CMECHIO IBYX CIIOXHBIX 3(upoB 2R-7-
12+2R-9-14 [42, 62]. OnHaKO MOJIEBBIE MCITBITAHUS
nokasanu, uro caminl 1. (P.) rotundata v 1. (P.) pruni
HEOIMHAKOBO pearupyroT Ha pa3Hble KOJINYECTBEH-
Hble cooTHomieHus 2R-7-12 u 2R-9-14 B cMecsx.
OnpenesioluM SIBJsieTCsI MPOLIEHTHOE coaepka-
HMe yKa3aHHBIX 3(UPOB B KOMITO3UIINH: JIsI CAMIIOB
1. (P.) rotundata — 30/50:100 cOOTBETCTBEHHO, IJIs
camuoB 1. (P.) pruni — 100:10. ITo HaIIUM AaHHBIM,
camubl I. (P.) pruni TpUBIIEKAJINCh aTTPAKTAHTOM

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

2R-2-12, B TO BpeMms Kak camunl 1. (P.) rotundata He pe-
arupoBaJiv Ha 3To BemiecTBo [25]. Takum obpa3zoMm, BH-
JOCTIeIU(MDUUHOCTh XUMHUYECKOTO CUTHAJIa SIBJISIETCS
BaXXHBIM U30JIMPYIOIINM MEXaHU3MOM, IIPETSITCTBYIO-
LIMM CKPELIMBAHUIO 3TUX ABYX BUIOB [86].

Bce 3T1 maHHBIE CBUAETEIBCTBYIOT O TOM, YTO MO-
JIEKYJIIpHAasi CTPYKTypa aTTPaKTUBHBIX COETWHEHWIt
MOXET 6bITb JOITOJTHUTEJIBbHBIM ITPU3HAKOM [JIs1 aHa-
JIn3a POACTBEHHBIX OTHOILIEHUI MEXIy TaKCOHAMU U
pekoHcTpyKImu 3Bomonuu Lepidoptera.

SAKJTIOYEHHME

O0630p UMeroIIecs HayYHOU JTUTepaTyphl MO MpU-
BJIEKAIOIIUM MoJieKyJaM Zygaenidae moka3blBaeT, 4To
BOIIPOCHl XUMUYECKON KOMMYHMKAIIUM JAHHOTO cCe-
MelicTBa M3YYeHBI HEIOCTAaTOYHO, a CTPYKTypa IOJIO-
BbIX (DEPOMOHOB 1 aTTPAKTAHTOB BBISICHEHA TOJbKO
JUJTIsT HEOOJIBIIIOTO YMCJia BUAOB ABYX U3 ISITU MOACE-
MeicTB, a MMeHHO: Procridinae u Zygaeninae. Eciu
st Zygaeninae aTTpaKTUBHOW COCOOHOCTHIO OOJIa-
JTatoT CJIIOXXHbIE 9(pUPBI YKCYCHOI KUCIOTHI U BBICIIUX
HEHAaCHIIIEHHBIX CITUPTOB, TO W51 Procridinae — ciox-
Hble 3(pUPHI 8MOp-OyTUIOBOTO CIIUPTA U BHICIIIUX HeE-
HaCBhIIIEHHBIX KapOOHOBBIX KUCIIOT. [JJIMHHOLIETOYeY -
HbIE YTJIEBONOPOIHBIE PaIUKalbl U3BECTHBIX aTTpaK-
TUBHBIX MOJIEKYJ COJepXaT YeTHOe KOJUYECTBO
aToMoB yriepona: 12, 14, 16. I1lpu 3ToM maHHbIE paau-
KaJIbl SIBJISIIOTCS] HETIpeAeIbHBIMY B OOJIbILIMHCTBE CITy-
yaes.

TakuMm obOpa3oM, B pa3HBIX IToJceMelicTBax Zy-
gaenidae B KadyecTBe MOJIOBEIX (DEPOMOHOB MM aT-
TPaKTaHTOB MpeACTaBJIEeHbl pa3Hble BapUaHThI
CJIOXXHBIX 3(UPOB, TOrma Kak B Hpeaesiax OgHOTO
MOJICeMECTBA OJIM3KOPOACTBEHHBIC BUABI UCITIOJIb3Y-
IOT YHUKAJIbHBIE COOTHOIIEHUS CXOMHBIX KOMITOHEH-
TOoB. BumocmeunduyHOCTP XMMHMYECKOTO CHUTHaIa
onpeaelsieTcsl He TOJbKO KauyeCTBEHHBIM, HO U KOJIM-
YeCTBEHHBIM COCTAaBOM (PEPOMOHHOI/AaTTPAKTAHTHOMN
KOMMO3ULIMHU, a pa3inuyue GepOMOHHBIX CUCTEM CIIY-
JKUT BaXKHBIM JONOJTHUTEIbHBIM U30JIMPYIOIINM MeXa-
HU3MOM, TIPETSITCTBYIOIINM MEXBUIOBOMY CKPEIIH-
BaHUIO.

PMHAHCUPOBAHUE PABOTHI

JlaHHast paboTa BBIIIOJIHEHA 3a CYET COOCTBEHHBIX
CpEeICTB aBTOPOB.

COBJIIIOJEHUE OTUYECKUNX CTAHIAPTOB

Bce mpuMeHUMBIE MeEXITyHapOIHbIC, HAIIMOHAJIBbHBIC
/WM UHCTUTYLIMOHAIbHBIE PUHIIUITBI YXO/Ia U UCTIOIb30-
BaHUS XXUBOTHBIX ObUTM COOTIONCHBI.

ABTOpBI 3asIBJISIIOT, YTO Y HUX HET KOHMJIMKTA UHTEpe-
COB.
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STRUCTURAL ANALYSIS OF SEX PHEROMONES

AND ATTRACTANTS IN ZYGAENIDAE (INSECTA, LEPIDOPTERA):

BIOCHEMICAL AND EVOLUTIONARY ASPECts
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The review addresses the data on the chemical composition and structure of all known sex pheromones and at-
tractants in Zygaenidae (Insecta, Lepidoptera). We made an attempt to track possible pathways of the evolution
of attractive molecules and to reveal structural features that determine their biological activity. Currently, the
structure of sex pheromones and sex attractants is well known for two of the five Zygaenidae subfamilies. Sex at-
tractants of Zygaeninae are acetic acid esters and fatty alcohols, while in Procridinae they are 2-butanol esters
and higher carboxylic (fatty) acids. Hydrocarbon radicals of fatty alcohols and acids of the known attractive mol-
ecules in Zygaenidae contain an even number of carbon atoms (12, 14, 16) and typically one double bond. Species
specificity of the chemical signal owes not only the qualitative composition but also quantitative ratio of compo-

nents of the pheromone/attractant mixture.

Keywords: chemical communication, sex pheromones, sex attractants, Zygaenidae
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