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Annoranus. B 2023-2024 rr. 6puti 06cIe[0BaHbl MOPCKHE pacTeHUs: 6eperoBoi IUHUU CEBEPO-
3amagHol yactu Kacnuiickoro Mops. Cpei HUX BeTpevyanuch BEIOpockl Nanozostera noltei. TIpuse-
JleHHBIE B CTAThe PE3y/IbTaThl OTPAXKAIOT UCCIeZ0BAHUA 0COOEHHOCTEH MOPHOIOr HAHO30CTEPHI,
a TaKXKe ee XUMUYeCcKoro cocTana. OueHka MOpdOIOrHYecKUX IPU3HAKOB IBYX BU/IOB MOPCKUX TPaB
Kacniua N. noltei u P. pectinatus oka3aja CX0ecTb MOPGOJIOTUH JIUCTOBBIX ITACTHH, JOCTOBEPHO
pasnnyatomuxcs popmoit Bepxymku gucra. Vizentuduranusa suza N. noltei u3 obieir Macchl BBI-
OpOCOB TIpeZCTaBIAETCS 3aTPYAHUTENBHON M3-32 HAPYLIEHUA IIeIOCTHOCTH PAaCTEHUHN U CXOXKECTU
TI0 BHEIIHEMY BUZY € TUCTbAMU P. pectinatus npu ¢popMrpoBaHuu BeiOpoca. CyMMapHoe cozepKa-
HUe MTeKTUHOBBIX BellleCTB B MOPCKOM TpaBe N. noltei gocturaeT 19%, 4TO CBUETEIBCTBYET O TIEpC-
NEKTUBHOCTH HaHO30CTePHI /711 IPOU3BOZCTBA 30CTEpUHA.

KitoueBnie ciioBa: CeBepHbIi Kacmuii, HaHO30CTepa, pAecCT, TOIUCcaXapu/abl, TEKTHUH, OOJTOTUIECKH
aKTHUBHEIE BEIECTBA
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Annotation. The studies of marine coastal plants of the northwestern Caspian Sea in 2023-2024
were conducted. Among them, Nanozostera noltei emissions were found. The results presented
in the article reflect the study of the morphology of nanozosters, as well as its chemical composi-
tion. An assessment of the morphological features of two species of Caspian seagrasses, N. noltei and
P. pectinatus, showed similarity in the morphology of leaf blades, which significantly differ in the
shape of the leaf tip. Identification of the N. noltei species from the total mass of emissions is diffi-
cult due to the violation of the integrity of the plants and the similarity in appearance to the leaves
of P. pectinatus during the formation of the emissions. The total content of pectin substances in the
sea grass N. noltei reaches 19%, which indicates the potential of nanozostera for the production
of zosterin.
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BBEAEHMUE

B poccuiickom cektope CeBepHoro u CpeznHero
Kacrius BeIsiBNIeHO 36 BUZOB MakpoBozopociei [20]
1 5 BUIOB MOPCKUX TpaB. PacnipesiesieHrie MakpoBo-
JIOpOCJIel HEPaBHOMEDPHO U MTPUYPOYEHO K TBEPIBIM
cyberparam. [To BU0BOMY 60raTCTBY MaKpOBOZOPO-
ceii Kacnimiickoe Mope 3aHMMAaeT IIPOMEeXKyTOIHOe
TIOJIOKEHUE MeEXAYy A30BCKMM U YepHBIM MOPAMU
[21]. B CeBepHoM Kacrmmu mpeobiaiatoT 3ejieHbIe
BOZIOPOCJIX U MOPCKHe Tpasbl, B CpegHeM U FO:xHOM
Kacnuu — 3eseHble u KpacHble. OCHOBHOE AZIpO Ka-
CITUHCKOM (pIOPBI COCTABJISIOT 3eJIEHbIE BOAOPOCIU
ponos Ulva, Cladophora, Ulothrix, 9To CBUAETENTBCTBY-
€T 0 3HAYNTEIbHOM BJISTHUN PEYHOT0 CTOKa. OZHAKO
B BeZlyIIel TpyIIe JOMUHHPYIOT KPacHbIE BOZOPOC-
JIU MOPCKOTO ITPOMCXOXKAEHUSA pofoB Polysiphonia,
Laurencia, Ceramium. B MOpCKOI 30He JOMUHU-
pytor Osmundea caspica (SLaurencia caspica) —
70% u Polysiphonia ornata (=Polysiphonia caspica) —
67% [23]. Hekotopsle Buzibl 3esteHbiX (Cladophora)
u KpacHbix (Polysiphonia, Osmundea) Bomopocsiei
TIPEeZICTaBIEHB] HEMTPUKPEIUIEHHBIMU GopMaMH, Ko-
TOpbIe MOTYT 0OPa30BLIBATH OOIITUPHBIE CKOTUIEHUS
BIIOHWKeHMsIX IHA. KpacHsie Bogopocitu Polysiphonia
u Osmundea Ha mry6unax g0 10-15 M popmupyioT
Ha paKyLIeYHUKax OOIIMPHEIE IO ¢ GrioMaccoi 60-
Jiee 1 Kr/M?2, HO TaKue y4acTKA HEMHOTOYMCTEHHBI
1 JIOKQJIM30BaHbI Ha rpadwLe co Cpexaum Kacrem
Y BJIOJIb €T'0 3aIaIHOTO TOOEPEKbsI.

OcobeHHOCTh ceBepHOM dacTu Kacmmiicko-
ro MOps — 3TO MaccoBOE€ pa3BUTHE LBETKOBBIX
BOZHBIX PAacCTEHUH. B MOpPCKUX 3ajuBax WMeH-
HO WM [PUHAJJIEKUT IJIABEHCTBYIOWAA POJb
B GOpPMUPOBAHUH JAOHHBIX PUTOIIEHO30B Ha PBIX-
JeIX TpyHTax. ®dropa MOPCKUX ITBETKOBBIX pac-
TEeHUH BKJIIOYaeT B ceba 5 BUZoB: Potamogeton
pectinatus, Ruppia maritima, Zanichellia palustris,
Nanogzostera noltei, Najas marina. PacpegeneHuve
BOZHOH M TPUOPEKHO-BOAHOW PACTUTENBHOCTU
MMOKA3bIBAET 3HAYUTENBHYI0 MPOCTPAHCTBEHHYIO
JUHaMUKY, 00YC/IOBIEHHYIO KOJeOaHUAMU YPOB-
HA U conieHocTH Kacmutickoro Mopsi. B HacTosiiee
BpeMsl IIPOUCXOJUT pacIiVpeHre 30HBI PacIpo-
CTpaHeHUsA MOPCKOH TpaBwl Nanozostera noltei
B MEJIKOBOZHBIE OOJIACTH.

Bozaurle pactenusa CeBepHoro Kacmusa ¢op-
MUPYIOT COODOINECTBA C BHICOKUMU 3HAYEHUSIMU
6romaccel, gocruramwomue 10-12 kr/m? 3amacel

o4

N. noltei B Hayasne 1940-x rr. coctapisiy 700 ThIC. T
[15]. Boree mo3gHYe OLIEHKH 3aIllacoB OHMOMAaCCH
He JleJlajiuch, HO, OCHOBBIBAsACh Ha JAaHHBIX I'po-
MoBa [12], uX MOXXHO OPUEHTUPOBOYHO IIPUHATH
paBHbBIMU OKOJI0 200 ThIC. T 711 CeBEpHOTro U 3a-
nazHoi yactu CpegHero Kacnus. UcecnegzoBanus,
nposeZieHHble B cepeguHe 2000-X IT., IOKasaIu
poCT 3HaYeHUH 6rioMacchl HAHO30CTePHI 110 CPaB-
HeHuto ¢ 1980-mu rT. B 1,5-2 pasa. B nurepatype
BCTPEYAIOTCH JaHHBIE O 3allacax IITOPMOBBIX BbI-
OGpOCOB HAHO30CTEpPhl Ha 3aMaZHOM IT0OepeKbe
ocTtpoBa Kymanbl — 50 ThIC. T CHIPOii GHMOMACCHI
[15; 18]. B mpuboiitoii 3oHe 3amagHoro Kacmus
B ONpeJeNeHHBIN TEPUOZ BCTPEYAIOTCA MITOPMO-
BEIe BBIOPOCEHI, 9aCTh KOTOPBIX COCTABJISIET HAHO30-
crepa. KonyecTBO BEIOPOCOB 3aBUCHUT OT HAJTMYHSA
WIN OTCYTCTBUSA CE30HHBIX IITOPMOBBIX BETPOB.

YpoBenb Kacmuiickoro Mops Ha MpOTIKe-
HUHM BCEH €ro WCTOPUHU CYIIECTBEHHO W3MEHSI-
cd. YKasaHHble paHee B IyOJUKaIUSIX CPOKH
BO3HUKHOBEHHUA IITOPMOBBIX BETPOB TaKKe U3-
MeHWIHMCh. PaHee ONMyOJIMKOBaHHBIE [JAaHHBIE
CBU/IETETHCTBOBAJIY O IOSIBJIEHUH IIITOPMOBBIX BBI-
6pOCOB BCJIe/ICTBUE CE30HHBIX ITTOPMOBBIX BETPOB
B MIOJIe-aBI'yCTe, TI03/[Hee 3TU CPOKU CMECTHJINCh
Ha aBrycT-ceHTA0pb. CoBpeMeHHbIe HAOTIOAeHUSA
TOBOPSAT 00 MX MOSIBJIEHUY JIUIIb B OKTsAOpe. ITpu-
YeM IITOPMOBBIE BETPA MOTYT BOOOIIE OTCYTCTBO-
BaTh B CE30H.

YacTo MITOPMOBBIE BHIOPOCHI COCTOST U3 He-
CKOJIbBKUX BU/IOB BOAHBIX PACTEHUM, TPU 3TOM
TPYZHO OIpeJeNUTh BUAOBYIO IPHUHAAJIEKHOCTD
pacrenus. HaHo3ocTepa uMeeT JJMHHBIE Y3KUeE
JIUCThSA TI0 BHENTHEMY BUJY CXOXXHE C JIUCThAMU
JIpYyTUX MOPCKUX TpaB (pAecTa rpebGeHYATOroO,
pynnuu). [TockonbKy BbeIOpoOIlleHHas Ha 6eper
Macca IpeZcTaBisAeT coboi cMech pa3HbIX YacTel
BOJZIHBIX pacTeHUH, BHI3BIBAET 3aTpyJHEHUE UeH-
TUUKAIWA U ONIpe/ieIeHUe UX BUJIOB.

PecypcHble HccieZioBaHusA MakpoduTobeHTOoCa
Kacniniickoro mops Benuck B 1930-1970 rT. npeu-
MYIIlECTBEHHO Ha BOCTOYHOM npubpexbe [2]. 3a-
aHoe MpuOpexbe u3ydeHo crabo. C yueToM ak-
TUBHOU HedTeZOOBIYM, MOSBIEHUS WHBAa3UBHBIX
BU/IOB U /I aKTyaJIn3alluU JaHHBIX O pacipeze-
JIEHUU U pecypcax, CYIeCTBYeT HeOOXOAUMOCTh
B TIPOBEJEHUM COBPEMEHHBIX MCC/Ie0BAHUN
MakpodUTOObeHTOCA poccUiickoi yactu Kacmuii-
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CKOTO MOpS. DTO MO3BOJIUT HE TOJIBKO OOHOBUTH
JAHHbIE O BUJIOBOM COCTaBe W 3amacax, HO U BBI-
SIBUTD MEPCIEKTHUBHBIE /IS UCIIOb30BAHUSA U TIe-
pepaboTku MakpoduThl. Tak, B cCOCTaB HAHO30CTe-
PBI BXOZUT TIOJIMCAXapUZ, 30CTEPUH, SBJISIOIIUICS
IPUPOAHEIM azcopberToMm [17]. Pynmus u paect
MOTYT UMeTb KOPMOBOe 3HAaYeHHE.

Cnabast usyueHHOCTb puTobeHTOCa Kacmnuiicko-
IO MOpSI OOBSICHSETCS €ro PhIOOXO3ANCTBEHHBIM
3HaYeHWEeM B OTHOIIEHUU OCETPOBBIX U JIPYTUX
TIPOXOAHBIX U MOYTIPOXOHBIX BUJOB pbi6. OZIHAKO
HE CTOWUT WTHOPHUPOBATh 3HAYEHUE HCIIOIbh30Ba-
HUSI BOAHBIX PACTEHUM B CEIbCKOXO3IHUCTBEHHOM,
KOPMOBOM, IUIEBOM, MEAUITMHCKOM OTPACISIX OT-
€4eCTBEHHOM ITPOMBITIEHHOCTH. OCO6EHHO OCTPO
B COBpeMeHHO#1 PoccyY BCTAIOT BOIIPOCH OCBOEHUSA
HEZIOWCIIONb3yeMBIX W TIEPCIEKTUBHBIX CHIPhEBBIX
HMCTOYHUKOB. Be3yC/IOBHO, K TaKOBBIM OTHOCSTCS
BOJHEIE pacTeHus Kacmuiickoro Mopsi.

ITens uccnedosaHuil — MOVICK U OTIKICAHUE TIEP-
CTIEKTUBHBIX /1T UCTIONb30BAHUS BUIOB MaKpoO-
¢uTOB, IpOM3pACTAIONTUX Ha 3amaZiHOM mobepe-
»be Kacrus, onpeziesieHrie XxapaKTEPHBIX IS HUX
MOPQOJOTUYECKUX TMPHU3HAKOB M HCCIEAOBaHUE
HX XUMHUYECKOTO COCTaBA.

METOOUKA UCCNEOOBAHMUSA

OO6BeKTOM HCCIefOBaHUA ObUIM MOPCKUE
Makpoouthsl: Nanozostera noltei (Hornemann)
Tomlinson & Posluszny 2001 (=Zostera noltii
Hornem,1832), Stuckenia pectinata (L.) Borner,
1912 (=Potamogeton pectinatus L., 1753), Ulva
clathrata (Roth) C. Agardh, 1811, Osmundea
caspica (Zinova & Zaberzhinskaya) Maggs & L.M.
Mclvor, 2017 (=Laurencia caspica A.D. Zinova &
Zaberzhinskaya, 1968), mpouspacrarmIiiue BAOIb
3anaziHOTO mobepekbs Kacmuiickoro Mopst U Jo-
MUHUPYIOILIYE B COCTaBe O€pErOBBIX BHIOPOCOB.

C60p ¥ 3arOTOBKY BOZHBIX PACTEHHUI OCYIIIECT-
BJISUTA U3 CBEXXUX OEPETOBBIX BHIOPOCOB U B MPU-
60IHOM 30He C uioA 1o HOAOph 2023-2024 rT.
B pecrybsuke JlarectaH. McciaegoBaHo mobepe-
)be Kacmuiickoro Mopsi IpoTs>KeHHOCTBIO OoJiee
250 KM OT ArpaxaHCKOro 3ajuBa [0 I. JlepOeHT.
C6op LITOPMOBBIX BHIOPOCOB MPOM3BOAWIN PYY-
HBIM CITOCOOOM.

JlaHHbBIE 10 TEMTIEPATYPE BO3/yXa U BOJBL, COJIE-
HOCTH MOPCKOM BO/IBI, HAIlpaBJIEHUIO U CKOPOCTH
BeTpa OBUIM TOTy4YeHBI CTAaHAAPTHEIMH METOAMH.

C aBrycra 1o okTs16pb 2023 T. OCyIIECTBIILIUCH
BBIE3/IbI B IPUOPEXKHBbIE paliOHBI TOPOZOB Maxau-
kana, Kacnuiick, Mi3bepbari. MapuipyT uccieso-
BaHUS MPOJIETa BAOIb T0OepeXbs 0 HaIpaBJie-
HUIO C ceBepa Ha IoT, HAaYMHasA OT ATPaxaHCKOTO
3ajJMBa Z0 TOPOACKOro IUIskKa I. M3bepbaril, mo-
CpeJCTBOM Ha3eMHOro TpaHcropra. B 2024 1.
OBUIM UCCTIEIOBaHbI GeperoBbie JIMHUU TEPPUTO-
puii ioxHee T. MaxaukaJsl o T. JlepbenT (puc. 1).
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B pesysnbrare BhIE3ZOB B pecmnyOiuky Jlare-
ctaH B 2023 1 2024 rT. O6bLIO 3aTOTOBJIEHO OKOJIO
2,5 KT BBICYIIIEHHBIX BEIOPOCOB BOJIHBIX PAaCTEHMIA.
Heo6x01¥MO OTMETUTH, YTO IITOPMOBBIX BETPOB
B HICCJIEZIyEMBIX palioHax B IIepHoZ cbopa He OBUIO.
B mporiecce 3arOTOBKU BBIOPOCHI BOAHBIX pacTe-
HUN MMPOMBIBAJIUCH TIOCIEZ0BATENHHO B MOPCKOM
U TIPEeCHOU BOZie, TIPX 3TOM OTAEJISIN BCTPevaro-
IUHACA KPYIHBIM Mycop. 3aroTOBJIEHHAs Macca
TpeZCcTaB/sia cOO0H CMeCh YacTell BBICYIIEHHBIX
BO/ZIHBIX PacTEHUH.

BbIxoz cyiieHON TpaBbl OIpeJessid 110 PasHo-
CTH TPAaBHI [I0 CYIIKU U IIOCJIE CYILIKH, OTHECEHHOU
K Macce TpaBbl /0 CYIIKW. BBIXOZ OYHUIIEHHOMN
OT TIpUMeECEl TPaBbl OTIPEIEISUIN TI0 PA3HOCTH TPa-
BHI /IO U TIOCJIE OT/IEJIEHUS] MEXaHWYECKUX MpUMe-
celi, oTHeCEeHHOH K Macce HeOUMIIeHHOH OT IIpruMe-
cell TpaBhI.

MopdomeTpuyeckre 1 XUMHYeCKe TIoKa3are-
JIA U3MEPSUTU B KAMEPATbHBIX YCIOBUAX.

Jlnsa onpezeneHus MOPPOMETPUIECKUX TTapa-
METPOB OTOMpAI BereTaTUBHBIE TOOETH B3pPOC-
JIbIX pacteHuti N. noltei, S. pectinata.

BuomMmeTpudeckue u3MeEpPEHUA IIPOBOAWINCH
B OTHOIIIEHWU BBICOTHI HAI3€MHBIX 1TO6GET0oB (OT
MecTa Hadasla POCTa KOPHEM /10 BEPXYIIKUA CaMo-
ro AJUHHOTO JINCTA); AJUHA JUCcTa (JIMHA Hau-
6oJiee JJIMHHOIO JINCTA C KaKJOTO PACTEHUs OT
JINCTOBOTO BjIaTa/INIA IO BepXYyUIKU JIUCTA), UIHU-
puHa jrcTa (B Harbosiee NIMPOKOH YacTH JIUCTA).
[TpousBozamIack orjeHKa GOPMbI BEPXYIIKH JILCTA
U KOJTMIECTBO KUJIOK.

Takke ObBUIM H3Yy4eHBI TrepbapHble MaTepu-
anmel MO BuAaM poioB Nanozostera u Stukenia
B repbapusx HAIMOHAJIBHOTO OaHKa-Ierno3uTa-
pus XUBBIX cucTteM «HoeB koBuer» MOCKOBCKOTO
rocyZilapcTBeHHoOro yHusepcurera uMm. M. B. Jlo-
MoOHOcoBa [24].

MaccoBble ZOM BOJBI, 30l U TTOCTOPOHHUX
npuMecel, 3aroTOBJIEHHBIX BO3AYLIHO-CYXUX
po6 30cTephl, onpeaessumick mo F'OCT 33331.

Obuiee comep:xkaHue OejlKa OIPEeIesIoCh
mo Mertogy Kwenpmanga Ha  yCTAaHOBKAax
«Turbotherm» u «Vapodest-30». AMHUHOKUCIIOT-
HBIN coctaB OesnkoB N. noltei, ompezeneH mocie
TCUZPOJN3a MPo0 B CBEKENPUTOTOBJIEHHOM I'UAPO-
JIM3yIomied cMecu (KOHIIEHTPHPOBAHHbIE COJITHAS
U TpUDTOPYKCYCHASA KUCIOTHI B COOTHOIEHNH 2:1 ¢
nobasnenuem 0,1% B-mepkanToatanosna) mpu 155 °C
B TeueHWe 1 4, IEHTPUPYTHPOBAHUS ITPOAOIIKU-
TesbHOCTHI0 5 MyH nipu 8000 06/MUH Ha LEHTPUDY-
re Microfuge 22R (Beckman—Coulter, US). Pazzere-
HUEe TIPOBOJAWIOCH Ha YKUIKOCTHOM XpomaTtorpade
mozeiu L-8800 ¢upmet «Hitachi» (SAmonws).

Obiiee cozepxanue 3GUPOPACTBOPUMBIX Be-
IIECTB B Mpobax yCTaHABIWBAJIOCh IO METOAY
CokciieTa ¢ UCIOIb30BaHUEM, B KaUeCTBe pacTBoO-
pUTeJIs, IETPOJIeHOr0 adupa.

55



BMOPECYPCbI U MPOMbICEJ

YpoBeHb KJETYAaTKU YCTAHABIMBAJICSI METO-
ZoM KropimHepa u I'anaka [3]. Cogep:kaHue Tek-
THHOBBIX BEIIECTB B BO3AYIIHO-CyXUX oOpasiax
OTIPeJesIOCh  MOANGUIIMPOBAHHBIM  BECOBBIM
KaJbIIUU-TIEKTAaHTHBIM METOZI0M, KOTOPBI OCHO-
BaH Ha OCaXX/leHU! NeKTUHOBLIX BEIlleCTB B BUjle
KaJbI[MeBBIX cojiell mocie THApOJN3a HcCiIeaye-
Moro obbekTa 0,4%-M pacTBOPOM THAPOOKCHAA
Hatpud [13].

Mukpobuosorudeckue  ToKaszaTend  pob
OIIpeZiesIsSVINCh CTaHAApPTHBIMU MeTozamu. Co-
Jepxanue BI'KIl ycranaeauBasmocs mo I'OCT
31747-2012, KMA®AHEM - TI'OCT 10444.15-94,
mneceHu — 'OCT 10444.12-2013, canibMOHENLT —
I'OCT 31659-2012; TOKCHUYHBIX 3JIEMEHTOB KaJ-
mua 1 csuHna — 'OCT P 51301-99, mblibaka —
['OCT 26930-86, prytu — 'OCT 26927-86.

PE3YNbTATbI

B 3anagHoit yactu Kacnmiickoro Mopsi B Bepx-
Hell cybGnuTopanyd JOMUHHMPYIOT JBa BHAA MOP-
CKUX TPaB: HaHO30cTepa Mazasa Nanozostera noltei
U pzecT rpebeHYaTHIN Stuckenia pectinata.

CorlacHO COBpEMEHHBIM UCCIEI0BAHUAM, HO-
MeHKJIaTypHOe OITMCaHWe BHAA MOPCKOM TpaBbl
HaAHO30CTePHI, Mpouspacratoiiero B Kacmuiickom
Mope, ompezensercsa Kak Nanozostera noltei poaa
Nanogostera ceMmeticTBa Zosteraseae [1].

HaHo3ocTepa majas — MHOTOJIETHEE PAaCTEHUE,
UMeeT CIUTIOCHYTOE pa3BETBJIEHHOE, II0OI3ydee

PucyHok 1. KapTa-cxema uccnegyembix 4yacten
nobepeskba Kacnmickoro Mopsi 1 Toukm otéopa
6uonornyeckmx Npod BoaHbIX pacteHmi B 2023~
2024 ropax

Figure 1. Schematic map of the studied parts

of the Caspian Sea coast and the sampling point
for biological samples of aquatic plants in 2023-
2024
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KopHeBue, 0,5-2 MM B AuaMeTpe, ¢ TOHKUMU
KOpHAMM, 110 1-2 B KaXZIOM y3je. BepTUKaabHbIE
BereTaTHBHbIE ITOOETM OTXOASAT OT KOpPHEBUIIA
Kak OOKOBbIe 1mobOeru. JIMCThS IUIOCKHE, JTHUHE-
HBlE, IIeJbHOKpaliHble ¢ 1-3 mMmapaiebHBIMU
KUIKaMU. Bepxylka JiMcTta Bcerja BeleMyaTasd,
4acTo acCUMMeTpUYHasA. JINCTOBOe Barajulile oT-
KpBITOE, ¢ 2 ymkamMu. COLBETUA MAJOLBETKOBEIE,
TMOYaTKOBU/IHBIE, IJTUHOU 710 3 CM, B HE3AMKHYTOM
Biaranuiie, c¢ (3) 6-12 1BeTkaMu Ha reHepaTUB-
HBIX mo6erax 10-15 (20) cMm amuHoi. [Liog omHO-
CeMSHHOM, OBaJbHBIA MJIN 3JUIAIICOUAATBHBIN,
MIPOJOJIbHO-60pO3AYaThIH, 3€J1€eHOBATO-KOPUYHE-
BBIN, IMazxuii, 1,5-2,0 MM JJIMHOM; ceMeHHast KO-
Kypa mazkas [16].
3ocTepa 06pa3syeT MoceneHUA Ha TecYaHBIX,
ITeCYaHO-WINCTHIX U MTeCYaHO-PAKYIIEYHBIX TPYH-
Tax. PocT pacTeHuil He MpeKpallaeTcsa B TeueHHe
BCETo rofia, 3aMe/JIsIACh B OCeHHe-3UMHee BpeMs,
a JocTuraeT MaKCMMyMa B BECEHHHH U JIETHUH
nepuozabl. HazzemMHass 4acTh JOCTHTAeT B JJIH-
Hy 30-40 cm. [log3zeMHOe KOpHEBHUILE AKTHUBHO
pactet Ha 15-20 cM B roj, HapacTaeT BepIINHOMN
U BeTBUTCA. C IOMOIIBIO KOPHEBUIIL ITPOUCXOAUT
BereTaTUBHOE Pa3MHOXKEHHE, KOTOPOE Y 30CTEPhI
npeobiagaer. [eHepaTUBHBIX [T00EroB 06pasyeT-
¢S cpaBHUTENBHO Majo. MakcumasabHaa 6ruomMac-
ca TIPUXOAUTCSI Ha HIONb-CEHTA0pb. MaccoBBIi
cOpoC JTMCThEB ITPOUCXOAUT B CEHTAOPE-OKTIOPE.
TomoBast mpoxykitys 3octepbl 300-550 r/m?2 [2].
PrecT rpeGeHYaThIil — MHOTOJIETHEE PACTEHUE
¢ JUIMHHBIM KODHEBUINEM, Ha KOTOPOM OCEHbBIO
PasBUBAIOTCA KIyOHEBUAHBIE YTOJIIeHUs. PaecT
rpebeHYaTHIM He MTOXOXK Ha APYTHe BU/BI pAECTa:
ero cTeby OUeHb CHILHO Pa3BeTBIEHHbIE, HUTE-
BU/IHBIE, TIPSIMBIE, CWJIBHO BETBUCTHIE, UIMTHOM /10
1,5 M, IUCTBA y3KUe, TOHKUE, KaK HUTHU, [0 15 cM
JUTMHOM, TEMHO-3eJIeEHbIe WX KOpUYHeBbIe. [IBe-
TeT B uioHe-uiojie. CoIBETHE COCTOUT U3 HECKOJIb-
KUX MyTOBOK, KOPUYHEBO-3€JIeHbIX, Ha JJINTHHOM
TOHKOM I[BETOHOCE, BO BpeMs I[BETEHUS ITOJHU-
MaeTcs HaZ Bogoi. OnbuiseTcs BeTpoM [16].
Proect rpebeHuatsiii pacmpocTpaHeH B CeBep-
HOM MOJyIIapuu. PacTéT Ha MeJIKOBOAbE B BOZAO-
éMax pa3HOr'o THMIIAa C IIPEeCHON M COJIOHOBATOMU
BO/IOM Ha pa3HbIX JOHHBIX OTIOXKEHUAX. B coio-
HOBaTBIX 03€pax 006pasyeT OOJBIINE U TYCTHIE
KYCTapHUKU. PAecT rpebeHYATHIA ABAAETCS WH-
JUKAaTOPOM 3BTpPOQHUKAIMM BOZOEMOB. Bce pae-
CThI COZepKaT MHOTO M3BECTH, IIO3TOMY MOTYT
HCIIONb30BaThCs Kak yaobpeHue. PaectoMm mu-
TalOTCS BOAHBIE MOJUIIOCKM, HaceKOMBIE, PBIOBI;
Ha ITOIBOAHBIX YACTSAX PHIOBI OTKJIABIBAIOT UKPY.
Baonb ucciaenyeMol YacTH 3amafHOro mobe-
pexxbs Kacrmiickoro mops (puc. 1) BBIOpPOCH Ha-
HO30CTEPH Majioi ObLIM OOHApY)KEeHBI B palioHe
r. VI36epbar. 3zech e HabI0AaI0ch Ipor3pacTa-
HuUe paecta rpebenyaToro. Ha mobepeskbe 6u3 Ha-
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PucyHok 2. BHewHuit Bua Mopckux Tpae S. pectinata (cneea) v N. noltei (cnpasa) Kacnus
Figure 2. Appearance of sea grasses S. pectinata (left) and N. noltei (right) The Caspian Sea

CeJIeHHBIX ITyHKTOB MaHackeHT 1 Kacmuiick 6bUT0
HalileHO He3HaYuTeJIbHOE KOJIWYECTBO JIUCTHEB
HAHO30CTepHI (IITyYHBIE 06PA3Lbl BJOIb BCEH JIU-
HUM TIpU005, He ToZTIeKallye MaccoBoMy cOopy).
B Hauase HOsI6ps 2024 r. BEIGPOCH HAHO30CTe-
PBI OBUTH OOHAPYKEHBI HA KAMEHHCTOM YYaCTKe
HebOobIIOl OYXTHI. PZeCcT MaccoBO Ipou3pacTas
MIOJTHOCTBIO TOTPY:KEeHHBIN B BOJY Ha IeCUaHOM
rpyHTe. [Ipu 3TOM, TeMrepaTypa BOJBI COCTaBIIA-

ja 18 °C, temneparypa Bosgyxa — 10 °C, Betep —
IOTO-BOCTOYHBIH 8 M/C.

BusyasbHO OT/INYUSA ABYX BUZOB TpaB N. noltei
u S. pectinata oueBUzHHI (puc. 2). OgHaKo, B Ipo-
1ecce o6pa3oBaHUs BBIOPOCOB, B OOIIyIO0 CMeCh
MOTIAZIaI0T B OCHOBHOM JIMCThSI YKa3aHHBIX BU/IOB
pacTeHUl, KOTOPble BU3yaJbHO CXOXHU. VeHTHU-
dbuKkaiua Apyrux pacTeHUH, BXOASIIUX B COCTaB
BBIOPOCOB BBI3BIBAET 3aTPY/AHEHUA.

PucyHok 3. O6pasubl N. noltei Kacrnmrckoro Mopsi / Figure 3. Samples of N. noltei of the Caspian Sea
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BMOPECYPCbI U MPOMbICEJ

C mesnbio JaybHENIEeH mepepaboTKy, HAHO30-
CTEPY OTAENSUTN OT O0ILIeH MacChl PYyYHBIM CIIOCO-
60M. BrIxo/ TpaBbl HAHO30CTEPHI cocTaBuaI 34,5%
OT 3aTOTOBJIEHHBIX BEIOPOCOB.

B mporiecce cCOpTUPOBKY CpaBHUBAIN PpparMeH-
ThI HAHO30CTEPHI U pAiecTa. JIMarHOCTUIECKUE TIPU-
3Haku pofa Nanozostera (Zostera), IpUBOAVIMBIE
B OIIpeJiesTUTeNE COCYAUCTBIX PACTEHUM T GIOPHI
BozloeMoB Poccuu [16] cBOAATCA K CAeAYIONIM:

1. PacTeHus1, oOBIYHO obUTAIOLIME Ha IIecda-
HOM, TJIMHUCTOM, TaJIEYHOM WU WINCTOM MOD-
CKOM [JIHE.

2.Y ocHOBaHUsA 1TO6ErOB HET OYPOro «BOMIOY-
ka». Jluctba mupuHoi 0,7-12 MM Masorpospayd-
HBIEe, HO C XOPOIII0 3aMeTHBIM JKWIKOBaHUEM, CHU-
3y IUIOCKHE, JIETKO TOAJAIONIECS Pa3phiBY MPHU
pacTsHKeHUH, 10 Kpato 6e3 Ipo3payHoi KaitMBL.

3. CouBeTHs 3aKII0YEHHI BO BIarajMIie KpOo-
VX JIUCTHEB, C MEJKUMU PUIIBETHUKOOOPA3HBI-
MM JINCTOYKaMH — PETUHAKY/IaMU WU 6e3 HUX.

B yKasaHHOM WCTOYHUKE TaKXe IIpuBeje-
Ho omucaHue Buzga N. noltii Hornem. (Z.minor
(Cavol.) Nolte ex Reichenb., Z. nana Roth) (opdo-
rpadus aBTopa cobroeHa):

www.vniro.ru

1. TIpouspacTaioT B MeJKOBOZHBIX OyXTax
70 TIy6uHEL 1 M, Ha WJIOBAaTOM T'PYHTe, HEPEJKO
obpa3syerT TrycThbie 3apOCiIy.

2. JlucThA Ha BepxyliKe cl1abOBbleMYaTHIE,
WHOTZA IIOYTU 3aKpyIieHHble, C 3 >KWIKaMH,
13 KOTOPHIX OOKOBBIE IIOYTH CJIMBAIOTCA WIN CJIIU-
BAIOTCA C KpaeM JIKUCTa (JMCTbS KaKyTCA OJHO-
KWIKOBBIMU); BJarajuila paclielyieHHble. PeTu-
HaKYyJIbl HINPOKOTPEYTO/IbHEIE.

Hamu npoBezieHa orjeHKa MOpGOMeTpUIeCcKUX
xapakTeprCcTHK BUZOB N. noltei u S. pectinata. B 3a-
TOTOBJIEHHBIX BBIOpOCAX pacTeHM 06pa3iibl HaHO-
30CTepHI B 11eJI0OM BH/ie (0T KOpHeBHILA [I0 BepXyIl-
KU JIUCTA) TIOTIaJJa/INCh PEJIKO Y UMeJTH HeOOIbIIyIo
BBICOTY, B OCHOBHOM IIPHUCYTCTBOBAJIU JINCTBSI WX
ux ¢pparmeHTs! (puc. 3). O6pasIpl pAecTa 3aroTas-
JIMBAJIUCh OTAENTBHO, HO B BBIOPOCAX BCTPEYaHCh
TaK)Ke JIMCThS [eTMKOM WM UX GparMeHTHL.

B Tabmuile 1 mpuBeAeHBl XapaKTEPUCTHUKH
Y 3HaYeHNsA OCHOBHBIX MOpdOoMeTpHUIecKHX rapa-
MeTPOB BBICIINX BOZHBIX pacTeHUH HAHO30CTepHI
MaJIOl W pAecTa rpebeHYaToro obcae0BaHHBIX
yuacTkoB Kacnuiickoro mopa. [na cpaBHeHUA
yKa3aHbl IUTepaTypHble JaHHbBIE.

Ta6nuua 1. MopdoMeTpuyeckme xapakTEPUCTURM 1 NapaMeTpbl pactennit N. noltei
n S. pectinata Kacnuiickoro Mopsi / Table 1. Morphometric characteristics and parameters
of plants of N. nolteiand S. pectinata of the Caspian Sea

HanmMeHoBaHue pacTeHus

HanumeHoBaHMe

oLeHUBaeMoro N. noltei S. pectinata

napameTpa N. noltei (nuTepatypHble S. pectinata (nuTeparypHbie
AaHHbIE) AaHHbIE)

BbicoTa pacTteHus B cpeaHemM 10 cMm no 20 cm B cpeaHeM 20 cM 30-120 cm

ronsyyee ¢ TOHKMM
y3/10BaTbIM KOPHEM

[ANMHHOE Mnonsyvee,
no 1-2 KOpHS B KaaoM
y3/e; BEpTUKasbHble

KopHesuLue ANWHHOE, Non3yyee AMIMHHOE, MHOroneTHee
1 BEPTUKANbHbIMU no6eru oTxoaaT
noéeramm OT KOPHEBMLLA, Kak
60KoBble Noberu
Crebenb HepasBeTB/IEHHbIN cnaboBeTBUCTbIN BETBMCTbIN CMbHO PAa3BETB/IEHHbIN
BCE MOABOAHbIE,
XapaKTepucTuka . .
NIOCKME, IMHENHbIE, NIOCKME, IMHENHbIE, o cuasaume,
JNINCTOBbIX o o Y3KONUHEWHble o
LenbHOKparHue LenbHOKpanHue Y3KONUHENHbIE,
MAACTUHOK:
TONCTOBaTbIE
oT 2 0o 20 cMm,
- OSIMHa 0o 28 cM 6-20 cMm B cpegHeM 10 cM A
B cpegHeM - 0o 15 cM
ot 0,3 go 1,5 Mm*
- WMpUHa 1-1,5 MM o1 0,5 00 2 MM 1-1,5 MM . A
(* - no pasHbIM AaHHbIM)
XOPOLLO 3aMEeTHOE,
C O[IHOM YKUITKOM 3 1nn 5, U3 KOTOPbIX
oT 1 no 3, 6okoBble OfiHa XOpOoLUO 3aMeTHas
nocepenmHe 6OKOBblE MPUOBMMKEHDI
- SKUSTKOBaHWe SKUITKK CNMBatoTCA SKUITKA, GOKOBbIE CNUTbI
1 6OKOBbIMM K Kpalo IMCTa 1 3aMeTHbI
C KpaeM nmcTa C KpaeM nmcTa
cnvBaloLmMMmcs cnabo
C Kpaem nmcTa
cnaboBbleMyaTas, rny6oKo unu
- BepxyLlKa 3a0CTpeHHas NMOCTEMNeHHO 3a0CTeHHas
noyTU Kpyrnas cnaboBbleMyaTas
anuHHble (1-4 cm),
- Bnaranuue OTKpbITOE OTKpbITOE OTKpbITOE [10 OCHOBaHMS
pacluenneHHble
58 Pbi6Hoe xo3aicTBO * N2 4 * yiionb-asryct 2025



Vicxonss w3 MOJlydeHHBIX JaHHBIX, JIUCThS Ha-
HO30CTEPHI U PJIECTA CXOXKU TI0 BHEIIHEMY BUZY.
OCHOBHO€ UX OTVINYKE — 3TO GOpMa BEPXYIIIKHU JIU-
CTa: y HAHO30CTepHl BbleMuaTasi, y pAecTa — 3a0-
CTpeHHasI, a TaKXKe — JIJTMHA JICTa. Berpevarommy-
ecs JIMCThA pacTeHUi B obIeil Macce BHIGPOCOB
He I[eJTble ¥ He UMEIOT BepXyIku. K BTopocTerneH-
HOMY OTIMYMUTEIBHOMY IMPU3HAKYy MOXXHO OTHE-
CTU TOJIIIUHY JIMCTA: ¥ PAeCTa JIUCThS YYTh TOJIIE
B 00beMe, JIUCThSI HAHO30CTEPHI IUVIOCKUE, OJHO-
POZHBIE TI0 TOIIVHE IO BCel JINHe.

TTo HamuM HabIIOZIEHUAM, MeCTa TIPOU3pacTa-
HUSA PAECTa — 3TO XOPOIIIO MPOT'PETOE METKOBOBE
C TIeCUYaHBIM I'DYHTOM, TZle OH 00pasyeT HebOJIb-
mrve 3apociu (puc. 4).

V3 CONMyTCTBYIOIIMX BHUAOB, YacTO BCTpeya-
omuxed B 3anagHol yactu Kacmuiickoro mopst
U TIPEACTABJSIONIUX IPAKTUYECKUN WHTEpeC,
CTOUT BHIIEJIUTh 3€JIEHbIE YIbBOBBIE BOJOPOCTH
U KPacHYIO JIOPAHCUIO KaCIUMCKYIO.

VnbBOBBIE BOAOPOCIN OBUIM HaMJEeHBI Ha IUIA-
»Kax . MaxayukaJsibl ¥ K 10Ty OT ropoga. O6HapyKeH-
Heii BuZ — Ulva clathrata. 3ty BOAOPOCIN UMEIOT
[IBYCJIOMHBIE TUIACTUHYATBIE TOHKHE CJIOEBUINA
B BHzle TPyOOK 10 30 cM BbICOTO 1 /10 1,5 cM mmpu-
HOM, pacTyT ny4ukamu. [Ipu U3bsITUU U3 BOJBI TPY-
OGOYKU CXJIOTIBIBAIOTCA U TMPEACTABIAIOTCI B BUJE
IUTACTUH C BOJHUCTHIMU KpasaMu (puc. 5).

B a3naTCKUX CTpaHax yIbBOBEIE BOZOPOCIH HC-
TIOJTB3YIOT JIJIT TIPUTOTOBJIEHUS] BUTAMUHHBIX Ca-

Fisheries * No 4 ¢ july-august 2025

PucyHok 4. 3apocnu pgecTa rpe6eHuaToro
Figure 4. Thickets of the crested forest

JIATOB, yIIOTPe6IIAEMBIX B IUILY B leue6GHO-ANeTH-
YecKUX IeIAX. YIbBa XapaKTepu3yeTcsl BBICOKUM
cozepKaHUEM BUTAMUHOB, OEIKOBBIX BeIIeCTB.
Vcnionp3yeTcs Takke B paCTEHUEBOACTBE B Kade-
CTBe BbICOKOI()PEeKTUBHOM a30THON IOAKOPMKH.

KpacHble Bozopocin BAOMb KacIUKWCKOIO IIO-
OepeXXbsA paclpocTpaHeHb! IPAaKTUYECKU IIOBCe-
MeCTHO U B pa3HbIX Auana3oHax rybnH. Hamu
ObUTM OTMeYeHB! OOJbIIME II0 HPOTSKEHHOCTU
3apociu (puc. 6) B BepxHel cybiuTopasy, Ipu-
KpeIUIeHHble K KaMeHHUCTOMY I'PYHTY, B yCJIOBU-
AX HOPMaJIbHOM MOPCKOM COJIEHOCTH U CUJIBHOTO
WY yMepeHHoro npu6osa. Ouu GopMHupoBaIu Mo-
HOJJOMUHAHTHBIE COOOIIECTBA WM CyOIOMUHAHT-
HEIE C COITyTCTBYIOIINMY BHUAAMHU 3eJIeHbIX HUTYa-
TBIX BOZIOPOCTIEN.

MHorue BUABL KPaCHBIX BOAOPOCIEH HaXOAAT
pasHooOpa3Hoe MHCIIONb30BaHUE B MeJUIVHE,
CEeJIbCKOM XO3AHCTBE, YHOTPeOIAI0TCA B ITHILY
U ABJAIOTCA IEPCIeKTUBHBIMU JJIs U3BJIe4YeHUsA
O6UMOIOTMYeCcK aKTHUBHBIX BellecTB. BakHeNm-
MM TIOJTHCAaXapuJaMu KPacHbIX BOZOPOCIEH sB-
JIAIOTCA arap ¥ KapparuHal, obiazalolne pKo
BBIDQKEHHBIMH THAPOGWIBHBIMU CBOMCTBaMU.
VI3 BuzoB pozoB aHenbIMM U XOHApyca Ha
JlampHeM BocToke B IPOMBIIIIEHHOM Macitabe
MOJTy4YaloT JIy4yIllde II0 KadecTBy resieobpasyro-
Imye TNpPUPOAHBIE 3aryCTUTeNNW U CTabUIn3aTo-
pEI pasnuuHbIX cucreM. Ha Kacnuu soMunupyet
Laurencia caspica ceMeiicTBa IlepaMueBbIX
Ceramiaceae. B nuTepaTypHBIX MCTOYHMKaX OT-
MevaeTcsi 0cOOeHHOCTh JopaHcuu Kacmuiickoro
MOpsI 0Opa30BbIBaTh HENMPUKPEIUIEHHbIE K I'PYH-
Ty CKOIUIEHHA B BHUJe IUIacTa. ViMeroTcsa JaHHBIE
0 HaJIMYNU «JIOPAHCUEBBIX II0JIeli» B IleHTpalbHON
yactu Kacmousa [14; 18].

[TpuBeseHHas nHGOpMAaLKA 10 ONMCAHUIO BU-
JI0B BOZHBIX pacTeHu Kacmmsa BaxHa A1 OLEHKHU
[IOTEHIMATbHBIX BO3MOXKHOCTEN ITOMCKA HOBBIX
006BeKTOB ITpoMbIciIa. OmucaHHble BUJBI XapaKTe-
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(#) BMOPECYPCbI 1 TPOMBICE

PH3YIOTCS BBICOKMM COZiepyKaHKeM O1OIoruuecKy
aKTUBHBIX COeMHEHUN U ABJAIOTCA ITepPCIIeKTUB-
HBIMH /711 BOBJIEYEHHA B IIepepaboTKy.

O6Bemsl 3an1acoB 3ocTephl Ha Kacrinu B HacTo-
Alllee BpeMs He YTOYHEHHI, OHAKO coZep:Kaline-
¢ B Hel BelljecTBa HEOOXOAMMBI Jjisi GMOTEXHO-
JIOTMIM, MeAULIMHBI, KOCMETUKHY, dpapMalleBTUKHU.
[TosToMy peHTabelbHON MOMKET CTaTh AOObIYa
U mepepaboTKa Aake HeOONBIIUX KOJTUYECTB ChI-
pPbsl WIM KyJIBTHBUPOBaHUE 3TOrO BHJA, B TOM
qricyie ¥ cO0p IITOPMOBBIX BHIOPOCOB.

3aroToBieHHBIe 0Opa3IBl BEIOPOCOB MOPCKOM
TpaBbl N. noltei IofiBeprajvch UCcae[0BaHUAM XU-
MHUYECKOro cocraBa. Kak yxe oTMedasnoch BBIIIE,
BBIOPOCHI MOPCKOW TpaBBl COJIEPKATN GOJIBINOE
KOJINYECTBO ITOCTOPOHHMX IpuMeceld. OpraHu-
YecKre ¥ HeOpraHWYecKHe IPUMeCH COZepKalu
YacTH PAaKOBUH JBYCTBOPYAThIX U OPIOXOHOTHX
MOJUTIOCKOB, WJI, IIECOK, MEJIKYIO T'aJbKy, BOZHBIE
pacTeHus Ipyrux BUAOB (IIperMyIIecTBeHHO Kila-
nodopsl), 6bITOBOM Mycop. Ha TexHOIOTHYeCKUe
[IOKA3aTely MOPCKOM TpaBbl OTPUIATENBHOE

BOB,ZLefICTBHe OKa3bIBA€T HE TOJIBKO IIPUCYTCTBUE
IIOCTOPOHHHUX anMeceI'?I, HO Y HAJIMYH € MUKPOOP-

PucyHok 5. BHeluHW B1A, 1 BbIGPOCHI MOPCKOM
BOAOPOCM ynbebl Kacnuiickoro Mops

Figure 5. Appearance and emissions of marine
algae from the Caspian Sea
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raHW3MOB. B 3aBUCHMOCTH OT BPEMEHU SKCITO3U-
LMY BaJIOB BEHIOPOCOB Ha BO3/yXe, B TOM WIN UHOH
CTEeTIeHU Pa3BUBAIOTCSA BPUTAIWHHBIE MUKDPOOD-
TaHU3MBI ¥ TPUOBI, KOTOpble HAYMHAIOT aKTUBHO
MOTPebIATh B KauecTBe MUTATETbHOTO CybCcTpaTa
MIPOCTHIE caxapa U Mmoyircaxapuzpl. [Iporecchl moT-
pebeHrsA MHKpPOOpPTraHWU3MaMM OpTaHUYECKUX
BEIECTB 3K30TEPMUYHBI, TTO3TOMY BHYTPHU Ky4u
BBIOPOCOB CHJIbHO TTOBHINIIAETCSA TEMTIEPATYPA, YTO
elte 60JIbIIe YCKOPSET MPOIIECCH TOPYH CHIPIIA.

B Tabsuiie 2 mpecTaBIeHbI Pe3YIbTATH UCCIIE-
JOBaHUN MUKPOOUOJIOTUYECKOH 6e30MacHOCTH
3aroTOBJIEHHBIX IIPO6 BBHIOPOCOB MOPCKOH Tpa-
BBl HAHO30CTepHl Mayoi. Takke B Tabiuile yKa-
3aHbl JIEMCTBYIONIE HOPMATUBLI 6€301acHOCTU
JUIA HepHIOHBIX 0OBEKTOB MPOMBICIIA W TIPOAYK-
TOB, BHIpabOaThIBAEMBIX M3 HUX, YCTAHOBJIEHHBIE
B TP TC 021/2011 [22].

MUKpPOOHOIOTUYECKHE HCCIeOBAHUA OTO-
6paHHBIX TPO6 BBIGPOCOB N. noltei CBUAETEND-
CTBYIOT 06 UX COOTBETCTBUM TpebOBaHUAM
TP TC 021/2011. Tlo pe3syiabraTaM MHUKPOOHOJIO-
TUYECKOTO aHajin3a He OOHapy:KeHO IpeBHIIIe-
HUH HU 110 OZHOMY M3 HOPMHpPYEMBIX ITOKa3aTe-
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Tabnuua 2. Mukpoburonormnyeckue nokasarenu 6esonacHoctn N. noltei Kacnurckoro mops /
Table 2. Microbiological safety indicators of N. noltei of the Caspian Sea

Hopmatue cornacHo TP TC 021/2011

HanMeHoBaHue nokasatens Macca npoaykra (r),

[lonycTuMble ypoBHH, DaKTHYeCKoe 3HaUeHHe

B KOTOPOM He fionycKaeTcs He 6onee
MaToreHHble MUKPOOPraHU3Mbl, B T.M.
canbMOHeN bl 25 = He oB6Hapy»KeHOo B 25 T
Listeria monocytogenes 25 - He obHapyskeHo B 25 1
KMA®AHM, KOE/r = 5x104 1,85 x 10°%
BIrKM (ronmdpopmbl) 10 - He obHapyskeHo B1r
Mnecenun, KOE/r = 100 He obHapyseHo

Tabnmua 3. Tokcrronornyeckume nokasarenm 6esonacHoctn N. noltei Kacnunnckoro mopsa/
Table 3. Toxicological safety indicators of N. noltei of the Caspian Sea

[onycTuMbie ypoBHHM

HauMeHoBaHMe nokasatens cornacHo TP TC 021/2011, daKkTUYECKOoe 3HaYeHne
Mr/Kr, He 6onee
CsuHel, 0,5 0,23
MbiWwbaK 5.0 cnepapl
Kaamui 10 0,32
PtyTb 01 0,015

JieH, ipu 3ToM 3HadyeHUe noka3arens KMAGAHM
nmeeT 3HaueHue 1,85x10° KOE/T, 4TO yKa3bIBaeT
Ha COCTOSTHUE IITOPMOBHIX BHIOPOCOB, GIaronpu-
STHOE 0OCEMEHEHUI0 MUKPOOpTraHu3MaMmu. Bme-
CTe C TeM M3BECTHO, YTO HAaHO30CTepa yCTONYHBA
K TpolleccaM THUEHUA U Pa3jIoKeHUS B MOPCKOM
BOJZIe U TOc/e BeIOpoca Ha bGeper. BeposTHO 6i1a-
roflapsg 3TOMY CBOWCTBY, IIITOPMOBBIE BHIOPOCHI
He TIOZIBEPIVINCh 0OCEMEHEHUIO U BCe TTOKa3aTelu
MUKPOOHMOJIOTUYECKOM 06e30IacHOCTH COOTBET-
CTBOBAJIU JIeUCTBYIOIIUM HOPMaM.

B Tabiuiie 3 mpeCTaBIeHbl PE3YIIBTAThI UCCIE0-
BaHMM TOKCHUKOJIOTMYECKOH 0e30IIaCHOCTH 3ar0TOB-
JIEHHBIX TIPO6 BEIGPOCOB MOPCKOL TPaBbl HAHO30CTE-
PBI Masioi. Takke B Tab/IHIle YKa3aHbl EHCTBYIONTIE
HOPMAaTHBHI O€30ITaCHOCTH /|11 HEPHIOHBIX OOBEKTOB
MIPOMBIC/IA ¥ TTPOAYKTOB, BhIpabaThIBaeMbIX M3 HUX,
ycraHoseHHble B TP TC 021/2011.

Ha ocHOBaHMM AaHHBIX TaOAUIBLI 3 MOXXHO
cZleslaTh BBIBOZ, O TOM, 4YTO UCCJIEAyeMEIE IIPO-
OBl HAHO30CTEPHI COOTBETCTBYIOT TPeOOBAHUAM
TP TC 021/2011 ps1a nuieBbIX IPOAYKTOB.

XUMHUYEeCKUH COCTaB HAHO30CTEPHI MaJIOH
M3 KaCIIUMCKOTO MOPSI MBI CPABHIUIM C 30CTEpPOM
MOPCKOH JlalbHEBOCTOYHOTO bacceliHa (Zostera
marina L.), ABastoneiicsa cbIpbeM A1 MOMyIeHUA
nosiicaxapu/ia IeKTUHOBOY MPUPOJBI — 30CTePU-
Ha. Kak Iokaszanu McciaefoBaHMA, XUMUYECKUH
coctaB Mopckux TpaB Kacmuiickoro u JlanpHeBO-
CTOYHOI'0 0aCCeMHOB OTINYAeTCA He3HAYNUTEIHHO
(mabn. 4). Tlo cofepXaHWI0 MUHEPAJTbHBIX Be-
IIeCTB HAHO30CTepa Majas yCTyIaeT AalbHeBO-
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CTOYHBIM TPaBaM Ha 5,5%, 10 cofiepykaHuo0 6eka —
Ha 3,3%, cozep:kaHUe KJIeTYaTKU U MEeKTUHOBBIX
BellecTB, HAIIPOTUB, BHIIIE B TpaBe HAHO30CTEPhI
U cocrasiseT 16,1% u 19,0%, COOTBETCTBEHHO.
Jna ucciaesoBaHUA KOJMYECTBEHHOIO M Ka-
YeCTBEHHOTO COCTaBOB yINIeBOZOB N. noltei u ux
OCHOBHBIX TPYIIT YCTaHABIUBAJIOCH 00Iee coziep-
>KaHUe YIJIEBOJI0B, Coiep:KaHue PacTBOPUMBIX ca-
xapoB (MOHOCAXapuZOB), JIETKOTUAPOIUIYEMBIX
caxapoB (- ¥ OJIUrocaxapuzioB) U MoJHUcaXapu-
0B (IMIEKTUHOBBIX BENIECTB, KJIETUYATKH). Pe3yib-
TaThl UCCIIEIOBAHU MPe/ICTaBIEHBI B TabnuIle 5.
B xozie TpoBeIeHHBIX UCC/IEZI0OBAaHUM 110 XUMIYe-
CKOMY U YIJIEBOJHOMY COCTaBaM yCTaHOBJIEHO, YTO
VIVIEBOZABI HAHO30CTEPHI ITPeZICTABIEHBI B OCHOBHOM
ToJIMCaxapyUIaMU, BKTIOYAIOIIMUY ITEKTHHOBEIE Be-
miecTBa (3ocTepuH) B KosmdecTBe oT 17,6 10 19,3%
U KIeT4aTKy — oT 13,7 1o 14,9%, a Taxoxe comepKuT
JIETKOTU/IPOIN3yeMble VIJIEBOABI B KOJIMYECTBE J0
12,8% u pacTtBOpuMBIE yIIeBoAbI — A0 9,2%. Ilo-
JlydeHHble JaHHBIE TI0 COAEP)KAHHIO TIEKTUHOBBIX
BEINECTB MO3BOJIIIOT CYMTATh HAHO30CTEPY MAJTYIO
MePCIEKTUBHBIM ChIPEM /IS TIOJTyIeHUsT 30CTepU-
Ha — IIeHHOr'0 OMOJIOTMYECKY aKTUBHOTO BEILeCTBA.
30CTepHH ABJAETCSI MOPCKUM IEKTUHOM, CXO-
JKHM II0 CBOMM CBOMCTBAM C IIEKTMHOM Ha3eMHBIX
pacteHuii. JliA cpaBHEHHA, CoAepKaHue OOIie-
ro IeKTHHAa, B IepecyeTe Ha abCOJIOTHO Cyxoe
BEIECTBO THIKBBI, IT0 PAa3HBIM HMCTOYHWKAM, HE
nipeBbiaeT 16%. B HacTosIIee BpeMsi UCCIeI0Ba-
HUA XMMHYECKOI'0 COCTaBa HAHO30CTePhl Masoi
Kacnmiickoro Mopsi IpoJ0/I’KaroTCA.
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(#) BMOPECYPCbI 1 TPOMBICE

PucyHok 6. BHellHWIM BUA 1 3apOCnn KpacHOM
BOAOPOCU nopaHcuu (L. caspica) Kacnuickoro
Mops

Figure 6. Appearance and thickets of the red
algae loransia (L. caspica) of the Caspian Sea

BblIBOAbI

[To pesyabraTaM MPOBEAEHHBIX pabOT B MpH-
6pexxHoi 3oHe Kacmutickoro mMopsi 6sutn obcite-
ZIOBaHbI OeperoBble BBHIOPOCHI MOPCKHX pacTe-
Huii. CogepkaHue HaHO30CTephl B 00IIel Macce
BBIOpOCOB cocTaBmio 34,5%. OreHka mMopdoro-
TMYECKUX MIPU3HAKOB /IBYX BU/JIOB MOPCKUX TpaB

Kacmus N. noltei 1 S. pectinata rokasaja CX0KeCTb
MOPGOJIOTUY JINCTOBBIX IUIACTUH. OCHOBHBIM OT-
JINYHEM JIBYX BUZIOB ABJsAeTCA GopMa BEPXYIIKU
nucra. Ugentudukanus suga N. noltei U3 obuiet
MacChl CyXUX BEIOPOCOB TIpeJCTaBIAETCS 3aTPYA-
HUTEJBbHOM M3-3a HapylleHUs LIeJIOCTHOCTU pac-
TeHUHN U CXOXKECTU IO BHEIIHEMY BUJY C JIUCThbA-
Mu S. pectinata mpu GopMUPOBAHUU BEIGPOCA.

Ta6nuua 4. Xummyeckuit coctas Mopckux TpaB N. noltein Z. marina, (%) K cyxoMmy
BewlecTBy / Table 4. Chemical composition of marine grasses N. noltei and Z. marina, (%)

to dry matter

M Sdrpo
MHepan. CyMMa opraHmu. MNekTuHOBbIE
Benok Knetuatka pacTBopuMble
BellecTBa BellecTB BellecTBa
BellecTBa
N. noltei Kacrimvickoe mope
175 82,5 8.2 190 161 2,8
Z. marina fanbHuii BocTork™
23,0 77,0 11,5 157 13,7 =

MpumMeyaHume: * - nuTepaTypHble AaHHble [19]

Tabnuua 5. Cogepskanume rpynn yrnesopos N. noltei Kacnuiickoro Mopsi, % ot cyxoro
BeulectBa / Table 5. Content of N. noltei carbohydrate groups in the Caspian Sea, %

of dry matter

JNerkornaponusyembie
yrnesogbl (aMcaxapmabl,
onurocaxapmabt)

10,6-12,8

PacTBopuMbie yrneBopabl
(MoHocaxapuabi)

8,2-9,2

Monucaxapuabi

MekTHMHOBDbIE BELleCcTBa Knetuatka

17,6-19,3 13,7-149
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ITpoBezeHHEBIE HICCTIE[OBAHUSA IO OTIPEZEIEHUIO
CYMMAapHOTO coZiep:KaHUA TeKTUHOBBIX BeIecTB
B MOPCKO# TpaBe N. noltei CBUAETETBCTBYIOT O Ha-
JIMYUU B COCTaBe MMEKTUHOB B KoJin4decTBe 10 19%.
[TomyyeHHbIe ZaHHBIE YKA3BIBAIOT HA [IE€PCIIEKTHU-
BBI CIIOTH30BAHU MOPCKOU TPaBbl HAHO30CTEPHI
MaJIol B KadecTBe ChIpbA I IIPOU3BO/CTBA IIpHU-
poAHOro azcopbeHTa — OJIMCcaXapuAa 30CTEpPUHA.

MuUKpoOHOIOruYecKre U TOKCUKOIOTUYECKHE
mokasaTenu KadectBa N. noltei COOTBETCTBYIOT
TpeboBaHuAM, ycTaHoBieHubsM TP TC 021,/2011.

Taxoke B mpubpexHo 30He CeBepo-3amasHoro
Kacrist o6Hapy»KeHBI 3apoCIv KpacHOW BOJOPOC-
s nopadcuu O. caspica, MOPCKOY TpaBhl pZecTa
rpebeHyaToro S. pectinata, CKOIUIEHNS BHIOPOCOB
yibBH Ulva clathrata. JJaHHbIe BUZBI [I€PCIIEKTHB-
HBI /U1 TTepepaboTku U GOpMUPYIOT OGeperoBble
BBIOPOCHI IOCTATOYHOTO 00BEMA.

Paboma 8binosHeHa 8 pamKax 20cy0apcmeeH-
Hozo 3adaHus Boscko-Kacnuiickozo ¢unuana
&®I'BHY BHHPO («KacnHUPX») no meme «Pa3pa-
6omKa COBPEMEHHBIX MeXHON0ZUUECKUX pellleHUll
8 KOMNIeKCcHOUl nepepabomie MopcKuX 800opocaell
U mpas, NPou3paACMaruWUx 8 NPUOPeICHbIX 30HAX
Mmopetl Poccuiickoii Pedepayuul, ¢ norydeHUeM aH-
MUMUKPOOHBLX, AHMUKOAZYJSAHMHBLX, adcopbuu-
OHHbBLX, NUWEBbLX, KOPMOBLLX NPOJYKMO8 U yOobpe-
HUll wWupokozo cnekmpa deticmausi».
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