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AnHoranus. K Hemoncons3yeMbiM ChIpbeBbIM 00beKTaM A30B0-YepHOMOPCKOTO PhIO0X03HCTBEHHOTO OacceliHa
MOXHO OTHECTH MaCCOBBIE CKOITICHHUs! Oypoi BOJOPOCIH IIUCTO3UPHI U MOPCKOH TPaBHI 30CTEPHI, 00pa3yromuecs
Ha GeperoBoil TMHUH B IIEPHO/] ITOPMOB M €CTECTBEHHOT0 JIMCTOMNMana MakpoduToB. Kak mpaBuio, 3TOT Ipolece
MPOMCXOAUT B JICTHE-OCCHHUI MEPUOJ, KOTOPBIA COBMAJaeT ¢ KypOPTHBIM CE30HOM, YTO CO3[aeT THUCKOM(OPT
JUTS OTABIXaroImuX. TakuM 06pa3oM, OCTPO BCTAET BOMPOC O MEPCICKTUBE UCTIONB30BAHHUS IITOPMOBBIX BHIOPOCOB
U crocobax uX MepBUYHOM 3aroToBKH. LIITOpMOBEIE (CE€30HHBIE) BHIOPOCH! HCCIIEAYEeMbIX MaKPOMHUTOB CIyKaT
HCTOYHUKAMH [EHHBIX KOMIIOHEHTOB: M3 30CTEphl MOJYYAIOT 30CTEPHH U KJIETYATKY; IUCTO3HMpa Oorarta
QIBIHMHOBOM KHCIIOTOM, ifomoM u ceneHoM. B craTbe paccMoTpeHBl anpoOHpOBaHHBIE CHOCOOBI mepepaboTKu
BOJIOPOCIIEH ISl TIMIIEBBIX IIeIeH, MOMyYeHUs] OHOMOTHYECKH aKTUBHBIX HOOAaBOK K MHIE M KOCMETHYECKUX
CPEZCTB, B MPOM3BOJACTBE OyMaru W KapToHa, a TakKe HCIONb30BaHHE MaKpOPHUTOB B KauecTBE YIOOpEHHH H
KOPMOB JIJIsI ’KUBOTHBIX. VI3y4deHbI CrIOCOObI IEPBUYHOI 3arOTOBKH C I[EJIbI0 MAKCHMAIBHOTO COXPAHEHHS KaueCTBa
00BEKTOB HMCCIIEMOBAHUS: CYIIKa, 3aMOpaXMBaHue, 00paboTka XHUMHYCCKUMHU BemiecTBaMu. OTMedeHBbI
0co0eHHOCTH cOOpa MITOPMOBBIX BHIOPOCOB M HEOOXOIMMOCTh CBOCBPEMEHHOIO yIalleHUs MaKpO(pHUTOB C
npubpeKHON Mmecuanoil 30HbI. [IpeacTaBIeHbl PEKOMEHIANNN MPOBEACHUS €CTECTBEHHOW M MCKYCCTBECHHOM
CYILIKH, 3aMOPaXHBAHUS, a TAKXKE MIOCOIa MaKpO(UTOB.

KawueBble caoBa: 30cTepa, Mopckasi TpaBa, Zostera marina, nucrosupa, Cystoseira barbata, mTOpMOBBIC
BBIOPOCHI, 3aMOpaKUBaHKE, CYIIKa, TIOCON, allbTMHOBAs KUCIIOTA, 30CTEPUH
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Abstract. Mass aggregations of brown algae Cystoseira and seagrass Zostera (eclgrass), which are formed along
the wrack line during storms and natural exfoliation, can be considered one of the underexploited primary resources
of'the Azov and Black Sea Fishery Basin. As a rule, the process of their aggregation falls on the summer - autumn
season, which coincides with the high season, leading to people's discomfort during their recreation time. Therefore,
the issue of the prospective utilization of algae storm debris, its harvesting and primary processing can be deemed
quite vital. The investigated macrophytes, washed ashore during storms or seasonally, are the source of valuable
materials; Zostera provides zosterin and fiber, and Cystoseira is rich in alginic acid, iodine and selenium. This
article considers proven methods of algae processing for nutritional purposes, obtaining dietary supplements and
cosmetic products, in paper manufacturing, and the use of macrophytes as fertilizers and animal fodder. The
methods of primary processing, entailing the best possible preservation of quality of the investigated algae and
involving the processes of drying, freezing and chemical treatment, are studied. Specifics of algae storm debris
collection and the necessity of timely removal of macrophytes from sandy coastline are indicated.
Recommendations on natural and artificial drying, freezing and salting of macrophytes are given.

Keywords: eclgrass, seagrass, Zostera marina, Cystoseira barbata, storm debris, freezing, drying, salting, alginic

acid, zosterin

BBEJIEHUE

Poccuiickas uacts A30B0-YepHOMOPCKOTO phIOOXO0-
3AMCTBEHHOTr0 OacceliHa PacHolokKeHa B IOKHOM
peruone Poccuiickoii @enepanmu u o0beanHSIET O0b-
IIYIO YacTh aKBaTOPHH A30BCKOTO MOPsI, YaCTh aKBa-
Topun UepHOro Mopsi U GacceifHbI BCeX peK, BIaJaro-
X B 3TH Mops Ha Tepputopuu Poccuu. PriGHOE
XO3SIICTBO B IAHHOM PErroHe OBLIO KIFOYEBOM, IKOHO-
MHUKOOOpa3yIoliel oTpacibio Ha MPOTSHKEHUU BCeH
ucropu# [1].

K ocHOBHBIM BHJIaM MakpO(UTOB, KOTOPEIE TIPOH3-
pacratoT B A30B0-UepHOMOPCKOM PBIO0X03IHCTBEHHOM
OacceifHe, OTHOCSTCSL Oypble BOJOPOCIN POJia IHCTO-
supa (Cystoseira crinita, Cystoseira barbata), KpacHbie
Bogopociu ponaa dumiodopa (Phyllophora crispa,
Phyllophora brodiaei) n Mopckue TpaBbl pojia 30cTepa
(Zostera marina, Zostera noltii) [2].

ConeprxaHue yIieBo0B B MOPCKHUX PacTEHUsX [3—
5] oOycnapnBaeT BO3MOXHOCTD HCIIOIB30BAHHMSI BOJIO-
pocieil 1 MOPCKHX TpaB B KadeCTBE IIEHHOTO CHIPhS
JUTS IPOM3BOCTBA MTUIIECBOH, (DYHKIIMOHAIBHOM U JApY-
rof MPOAYKLMU.

[MpaBunamu peroonoBcTBa A30BO-UepHOMOPCKOTO
PpBIOOXO03sICTBEHHOT0 OacceiiHa METO/IOM CKAIlTBAHUS

MIPH TIOMOIIH CEPIIOB U KOCHJIOK pa3pelleHa 100b4a B
A30BCKOM Mope 30cTepbl, B UepHOM MOpe — 30CTephI U
uucro3upsl. Takke B UepHOM Mope (32 HCKITIOUEHHEM
Kapkunutckoro 3anuBa) B TeUEHHE Tofa paspelieHa
no0b14a putodopsl pedpuctoit Tpaaom Kurpana [6].

B Hacrosiiee Bpemst IpOMBITIICHHAST JOObIYa IUC-
TO3UPHI, PUTOdOpHI M 30CTEPBI OTCYTCTBYET. [laHHbIE
0 COBPEMEHHOM COCTOSIHUY MaKpPO(pHUTOB MaJIOYHCIICH-
HBI, U JI0O HACTOAIIETO BPEMEHU HE MPOBOJUIUCH
pEeCypCHBIE UCCIENOBaHUS, KOTOPHIE MO3BOIUIU OBl
OLIEHUTh 00BbEMBI 00Pa3YIOLIUXCSI INTOPMOBBIX BBIOPO-
coB. [Tocnennaue rccienoBaHus 3a1acoB MPOMBICTIOBBIX
MaKpO(QHUTOB KaBKa3CKOro Mmoodepexbs YepHOro mMops
(ot Annepa no m. [Tanarust) Osumu ipoBeneHsr B 2001—
2003, 2005 u 2006 1T., ¥ B UX pe3yiabTaTe OBUIO yCTa-
HOBJICHO, YTO Ha poccuiickoMm menbde UepHoro mops
MOYTH MOIHOCTHIO MCYE3ITH aCCOIMAIlUU 30CTEPHI, 00-
IIHE 3aachl IUCTO3UPHI CHU3HUIIKCH Oonee yeM B 6 pas,
a 3amacsl Guutopopsl pedpuctoit — B 2 pasa [2, 7].
HccnenoBarensiMu Makpo(hUTOB KPBIMCKOTO Imobepe-
Kbsl TAKIKE OTMEUEHO CHIKEHHE MX PECYpPCHOTO IO-
TeHnuana 8, 9].

Cnenyer orMeTuTh, uTo pumanodopa kypuaBas
P crispa Bxomut B cniucku KpacHoit kuuru Poccuii-
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cxoii @enepanuu [10] u Kpachoit kauru Kpeima [11].
B cniucku Kpachoii kaurn Kpeima Takke BKITIOYEHBI
nucrosupa C. crinita, C. barbata v 30ctepa Z. marina
u Z. noltii.

B cBsi3u ¢ 3THM, TOBOPSI O pallMOHATBHOM HCIONb-
30BaHUU MaKpopuToB A30BO-UepHOMOPCKOTro prIOOXO-
3ICTBEHHOTO OacceifHa, ClleNyeT, MPexkIe BCEro, pac-
CMaTpHBaTh MepepadoTKy MX IITOPMOBBIX U/HITU CE30H-
HBIX BEIOPOCOB, B pe3ysbTare KOTOPHIX Ha MoOepexbe
00pa3yloTCs JIOCTATOYHO OOJIBIINE CKOIUICHUS BOJO-
pociieir 1 Mopckoi TpaBbl. OTCYTCTBHUE B HACTOSIITHI
MOMEHT HaJyIeXalllell MPaKTHKK cOopa BOIOPOCIICH U
MOPCKHX TPaB MMO3BOJISIET OTHECTH LIUCTO3UPY U 30CTe-
PY K HEJIOUCIIONB3YeMBIM BUJAM BOIHBIX OMOPECYPCOB.

MATEPUAJIBI 1 METO/bI

[IpencraBnenHblil B cTaThe 0030p BO3MOXKHBIX
MyTEH UCIONB30BAHMS IITOPMOBBIX BBIOPOCOB MaKpo-
(UTOB NPOBEJACH Ha OCHOBAaHWH aHaIM3a Hay4dHO-
HCCIIEIOBATEIBCKUX U MaTEHTHBIX paboT 10 mepepadboT-
Ke BOJHOH pacTUTENBHOCTH A30BO-UepHOMOpPCKOTO
pBIOOX03siicTBeHHOTO Oaccelina B mepuog ¢ 1982 mo
2020 .

OCHOBHAA YACTb

[IITopmMoBBIe BBIOPOCHI MPEACTABISIOT OONBIION
WHTEpEeC ¢ TOUKU 3pEHHsI MX JOCTYITHOCTH Juisi cbopa u
HU3KHUX 3aTpaT Ha 3aTOTOBKY (PHUCYHOK).

[Tpu cOope MTOPMOBBIX BEIOPOCOB CIIEAYET YIUTHI-
BaTh ce30HHOCTb. OCHOBHasI Macca BHIOPOCOB 30CTe-
pBI 00pasyercsi B aBrycTe—CeHTIOpe, U4TO CBS3aHO C
€CTECTBEHHBIM MPOIIECCOM HHTEHCHBHOTO OTMHPAHUS
Y pa3pyIIcHUs e INCThEB («IHCcTOmaaoM»). IMeHHO B
3TOT TEPHOJ] y 30CTEPHl OTMEUAETCS MaKCHMaJbHOE
HAKOTUIEHHE MHHEPATBHBIX H OPraHUYECKUX BEUIECTB,
B T. 4. 30cTeprHa U KierdaTku. ConepkaHue 30CTepH-
Ha B 30CTepe C Mast TI0 aBryCT HaXOAUTCS B Tperenax
or 17 mo 21 % [12, 13].

VY 111cTo3upHl HAOMIONAOTCS IBA MAKCHMYyMa HaKOII-
JIcHHsI OMOMACChl: BECEHHUH (anpeiib—HIoHb) U OCCH-
HU# (ceHTAOpb—HOsA0PE). EcTecTBeHHOE omajaHue
OOKOBBIX BETBEU MPOMCXOIUT JICTOM U 3uMOi [14].
Conepxxanue B C. crinita yriieBOIOB BapbUPYET B Ipe-
nenax ot 59,6 mo 75,1 % (B T. 4. aIbTUHOBON KHUCIIOTHI
—16,6-26,9 %), azotucThixX Bemects — 5,12—10,11 %,
MuHEpaIbHbIX BemectB — 17,8—33,3 %. Conepxanue
yrneBonoB B C. barbata coctasnser 73,93 % (B T. 4.

[ITopMoBBIE BEIOPOCH: ClIeBa — 30CTEpa, ClipaBa — IUCTO3Upa

Storm debris: eelgrass Zostera (left), brown algae Cystoseira (right)
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aIBTUHOBOU KUCIIOTH — 17,56 %), a30THCTHIX BEIIECTB
— 5,31 %, muHepanbHbIX BemectB — 20,76 % [15].

[ITtopMoBEIe BEIOPOCHI IIUCTO3UPHI H 30CTEPHI
MOT'YT paccMaTpUBaThCS B KAYECTBE ChIPhS LIS TTUIIIE-
BOU, KOCMETUYECKOW U (hapMarieBTHIECKOH TPOYKIIHH,
JUISL TIOTy4YeHUst yIoOpeHuit 1 KOMOMKOPMOB.

HauGonee 1ieHHBIM OpraHUYeCKHM BEIIECTBOM B
IIHUCTO3UPE CUUTAIOT aJIbTHHOBYIO KUCIOTY [16], crmo-
COOHYI0 00pa30BBIBATh COJH (AJIHIHHATHI), BOJHbBIC
BBICOKOBSI3KHE PACTBOPHI KOTOPHIX 00NANAIOT Teneol-
pa3ylUIUMU H 3MYJIbTUPYIOIMIUMH CBOWCTBAMH.
AJBTHHATHI OKa3bIBAIOT PETCHEPUPYIOIIEE ACHCTBUE HA
CITM3UCTHIE, 00JIAZIAT0T CBOWCTBAMH IMHUIIEBHIX BOJIOKOH
U DHTEPOCOPOCHTOB, BHIBOJST M3 OPraHU3Ma TSKEIbIC
MeTaJlIbl, paJUOHYKINUIBI U Jpyrue TOKCUHBI [17].

B obriem Buie mporiecc U3BJIeUeHHS allbIMHATOB U3
BOJIOPOCJICH CIICMYIONIMI: IpeaBapuTebHas 00padoT-
Ka BOJIOpOCIIEH, SKCTPAaKIHs ajJbrHHATA, OCAXKJICHUE
AIBI'THOBOW KHCJIOTHI M TIOyYeHHE U3 Hee HeoOX0Iu-
MBIX conei [3].

[Ipu xoMmIUTIeKCHOM TepepadboTKe Oypoil BOIOPOCH
IUCTO3MPHI 11ETeCO00pa3HO MOMyUeHNE HU3KOMOJIEKY-
JISIPHOTO yIyIeBoJla — MaHHUTA. MaHHUT IUPOKO MPH-
MEHSIOT B (papMalleBTHYECKOH POMBIIIIICHHOCTH TIPH
CO3/IaHUN KOHCEPBAHTOB KPOBH, B KAaYeCTBE AUYpETHU-
Ka; B MUIIEBOH MPOMBIIUICHHOCTH — B KayecTBE
3aMEHHTEINS caxapa; B XMMHUYECKON MPOMBIIIICHHOC-
TH — TPH MPOU3BOACTBE MOBEPXHOCTHO-AKTUBHBIX
BEIIIECTB, CHHTETUYECKUX CMOM | T. 1. [12].

[ucro3upa MOXKET MCHOIB30BATHCS B KadeCTBE
nctounuka fiona (114-230 mr/100 T cyxoro BeriecTsa)
u cenera (mo 106 mr/100 r cyxoro Bemectsa) [18].
Coneprxanue iioga u ceieHa B 1 T' Cyxoro BeliecTna
[HCTO3UPHI MO3BOJSET YIOBIECTBOPHTH CYTOUHYIO
MOTPeOHOCTD YENIOBEKA B 3THX MHUKpo3jeMeHTax [19].

30CTepHH UCTIONB3YIOT B KAUECTBE CTa0MIIN3aTOpa
CTPYKTYPHUPOBAHHBIX MTUIIEBBIX MPOIYKTOB, a TAKXKE B
PO UIAKTHYECKUX U JIedeOHBIX 1emsx [20].

B Hacrosiiee Bpemsi pa3paboTaHo OOJIBIIOE KOJIH-
YeCTBO OMOJIOTMYECKH aKTHUBHBIX J00ABOK K ITHIIIE
Ha OCHOBE BOJIOpPOCIJEH: NOOABKH U3 I[UCTO3UPHI
«3upaut» u «l{ucrozupam» [21]; nobaBka u3 30cTe-
pe1 «3octepun» [20]; mobaBKka K MuIlle Ha OCHOBE
OypBIX MOPCKHX BOIOPOCIIEH /ISl YCTPaHEHUS! COCIU-
HUTEIBHOTKAHHONH HEIOCTATOYHOCTH W YKPEIICHUS
CYCTaBHO-CBSI30YHOTO armapara [22]; no0aBKa K muiie
Ha OCHOBE MOPCKHX BOJOPOCIIEH, 00Jiaaromas KOMII-
JIEKCHBIM J1e4eOHO-NTPOPUIAKTHUECKUM JeHCTBHEM
[23]; Ororenb U3 MOPCKUX BOJOPOCIICH sl TUeTHdec-
KOTO M JIeueOHO-POUITAKTHIECKOTO MUTAHUS [24].

BonHo-cnipToBbIe 3KCTPAKThI MOPCKUX TPAB MOT'YT
OBITH MCIIONB30BaHbI B MMUIICBON IPOMBIIIUICHHOCTH B
KauecTBe MCTOYHUKOB MPHUPOAHBIX MHUHEPAIbHBIX BE-
IIECTB, YIJIEBONIOB, OEJIKOB, BATAMUHOB, ()JIABOHOH/IOB,
TEPIICHONIOB, CIIHUPTOB, KHPHBIX KUCIOT U JIPYTHX
BemecTB [25, 26]. DKcTpakThl U3 Bopopociel obia-
JAI0T TPOTHUBOOTYXOJIEBBIM, MPOTHBOBUPYCHBIM,
Paan ONPOTEKTOPHBIM, aHTHOKCUAAHTHBIM, THITONTUTIH-
JTEMHYEeCKUM neiicTBreM [27].

Crnenyer oTMETHTH IPUMEHEHNE BOIOPOCTIEH B TTH-
IIEBOH TPOMBINUICHHOCTH. APXaHTeIbCKIM BOJOPOC-
JIEBBIM KOMOHMHATOM pa3paboTaH psili perenTyp rops-
qux ONION, calaToB, 3aKyCOK, CYIIOB, HATUTKOB U
JIECEPTOB ¢ MpUMeHeHueM Bomopocei [28]. Jlobasie-
HUE TUIIEBIX BOJIOKOH 30CTEPHI YAyUIIaeT OpraHoier-
TUYECKHUE MOKa3aTeIu MieHnYHOoro XJebda [29]. OTpa-
OOTaHbI TEXHOJIOTHH MOyYEHHS JeCEPTOB, KEICHHBIX
KOH(ET ¥ TNAIlTETOB Ha OCHOBE TeNeil U3 TaMHUHapHe-
BBIX U (yKycoBBIX Bogopocieit [30].

Mopckue pacTeHus! MUPOKO HCIIONb3YIOTCS B TIPO-
M3BOJICTBE KOCMETHUYECKHX CPENCTB, JJISl MONYYCHUS
KpEMOB, MAaCOK MO YXOJy 3a KOXKeH Jula, maMIyHeH,
refel JUIs Tena, HaTypajibHbBIX J00aBOK s BaHH [31].

UzBecten crocob mepepabOTKH IITOPMOBBIX BBI-
OpocoB OypBIX MOPCKUX BOIOPOCIIEH, TPEUMYILIECTBEH-
HO (PyKyCOBBIX, /ISl TOMYUYECHUS LIETUTION03BI CIOCOOOM,
00ecTieYrBalONMM COKpAIIEHUE TPOJOIKUTELHOCTH
TEXHOJIOTHYECKOT0 TPOIIecca, MOBBIIMICHHE BBIXONa H
KadecTBa rOTOBOTO MpoaykTa [32].

JlpyrumM HarpaBJIeHHEM Tepepa0doTKU IITOPMOBBIX
BBIOPOCOB SIBJISIETCSI UX HCIONB30BAaHUE B KAa4eCTBE
yIoOpeHuit, 4TO MOXKET CIIOCOOCTBOBATh CTPYKTYPUPO-
BaHUIO TIOYBEHHOTO MTOKPOBa, YBEIWYCHUIO €TO BIIAro-
€MKOCTH, 000TAIIEHHIO CTONTb HEOOXOMUMBIMH JIJISI pa3-
BHUTHS pPaCTCHUN MUKPO- U MakposnieMernTamu [33-35].

CyIIecTBYIOT CIENYIOIIHNE CITOCOOBI HCTIONH30BAHUS
MITOPMOBBIX BHIOPOCOB B KauecTBE YAOOpPEHUI: B
CBIPOM BHJIE, KOTJIa B TIOUBY 3aKJIaJIbIBAIOT IIEJIbIC HITH
noceveHHbie Makpoutsl [36, 37]; B hepMeHTHpOBAH-
HoM BHze [38—41]; B Buae BOAOPOCIEBOM 307bI, KOTO-
pasi XxapaKTepu3yeTcs HaTMIueM KaJlvst, MUKPOdJIEMEH-
TOB, YTO CIIOCOOCTBYET YBEIWYECHUIO YPOKAHHOCTH H
YCTOMYMBOCTH pacTeHHil K 3acyxe M Mopo3sy [42]; B
BHJIC BBHITSDKEK, CTHMYJSITOPOB pocTa (KOpHEBBIE U
BHEKOPHEBBIC TIOAKOPMKH) [43].

Bo MHOrux crpanax EBpOIIBI )KHBOTHBIX CHCTEMA-
THYECKU KOPMAT CBEKUMH BOJOPOCIISIMH.

[ITopMOBBIE BEIOPOCH! BOAOPOCIIECH M MOPCKHX TPaB
3aKJIabIBAIOT B TPAHIIEI0, CUJIOCYIOT M HCIONb3YIOT
JUIsl KOPMIICHYSI B 3UMHee BpeMs. B pesynbrate ckapm-
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JMWBAHUS 30CTEPHl B Ka4eCTBE KOPMOBOH J00aBKHU
YCTaHOBJIEHO TOJIOKUTENTFHOE BIUSHIE Ha TPOLYKTHB-
HOCTH OBEIl, CBUHEH M KPYITHOI'0 pOraToro CKora, Ha
CPEHECYTOUYHBIN ynOW JOMHBIX KOPOB, ITOBBIIICHHUE
STMIIEHOCKOCTH ¥ TUIOTHOCTH CKOPJTYTIBI SIUIT IOMAITHUX
ntur [44].

B 10 e BpeMms ciemyer OTMETHTbh, 4TO OCNKH U
YTJIEBOBI 30CTEPHI TPYIHOYCBOsIEMBbI. J{J1s1 TOBBILIIEHUS
YCBOSIEMOCTH OPTaHWYECKOW YaCTHU 30CTEPHl U HpPHU
WCITIONIb30BaHUU €€ B KAYEeCTBE JOOABKH B PHIOHBIEC KOM-
OMKopMa pEKOMEHJIyeTcs MPUMEHATH HM3MelbueHUe
30CTEpHI HAa IMIAPOBOW MENbHHIEC (TOHKHUH TOMOJ C
pasmepom gactuil 0,1-0,3 Mmm). OTMEUEHO CHIKECHHE
OTHOCHUTEIBHOTO COMEPIKAHUS KIETYATKH, YTO 00BsIC-
HSAETCS OTCEBOM HUTEBUAHBIX HEU3MEIbUEHHBIX BOJIO-
KOH 4epe3 CHUTO C OTBepcTHsAMHU auamerpoMm 0,4 Mm.
[TpuMeHeHue peareHTHOM 00paOOTKH /115 ITOBBIIICHHUS
YCBOSIEMOCTH OPTaHUYECKOI YacTH 30CTEPHI AAaeT 3Ha-
YUTENBHBIA 3 (EKT, HO P STOM PE3KO YBEINIHBACT-
Cs1 30JIbHOCTh KOpMa, YTO CHHKAET €ro eHHOCTh [45—
47].

[NepepaboTka MTOPMOBBIX BEIOPOCOB, B OTIIMYHE OT
nepepaboTKH CBEKECKOIMICHHBIX MaKpO(UTOB, UMEET
olpeneneHHble cioxkHOCTU. LITopmMoBBIE BEIOPOCH
OOBIYHO COCTOSIT M3 CITyTAHHBIX MEXITY COOOH KOMKOB
BOJIOPOCJICH ¥ TPaBbl, 00Pa3yIOIIHUX BIOIb IPUOOMHOM
MOJIOCHI 3HAYHUTEIbHbIE TI0 pa3MepaM Bajbl, BHYTPH
KOTOPBIX PacTEHHs MOKPHITHl 0OpacTaHUSIMHU U, KaK
MpaBUJI0, 3arPsI3HEHBl HJIOM, NECKOM, MOPCKHUMH
YKUBOTHBIMH ¥ pa3HOOOPa3HBIMH BUIaMHU BOJOPOCIICH.
[Tpu HEcBOEBpEMEHHOM yIaJIeHUH BHIOPOCOB U3 TIOJIO-
Cbl TPHOOSI HAYMHAIOTCSL MPOIIECCHl THUEHUSI BHYTPH
00pa30BaBIIMXCSI BAJIOB. DTO CHIKAET KA4eCTBO IITOP-
MOBBIX BEIOPOCOB U TpeOyeT WX THIATENLHONH OYHCTKU
nepea JaibHerIeH nepepadoTKoM.

C uenpio COXpaHEHHUS KayecTBa IITOPMOBBIE
BBIOPOCHI pEKOMEHIyeTcsl ObICTpee MEepEeHEeCTH 3a
npeiensl mproost, YTOOBI X HE 3aMBIBAJIO TIECKOM, pac-
MyTaTh XT'YTHl, YIAJIUTH BCE NMOCTOPOHHHE MPUMECH,
OIIOJIOCHYTh B MOPCKOM, a 3aTeM B IIPECHOM BOJIE U Ha-
IIPaBUTh Ha CYLIKY. MoliKa MOPCKOM TpaBbl U BOAOPOC-
Jiel B IPECHOM Bojie 00ecIieuMBaET OUUCTKY HE TOIBKO
OT MEXaHWYECKUX MpUMecel U MENKUX JKUBOTHBIX, HO
U OT BOJIOPACTBOPUMBIX MUHEpPAJIBHBIX U OpraHHYec-
KHX COEIWHEHHUH, 4TO MPEJOTBPAIAeT UX TMOpUY MOJ
BO3JICHCTBHEM MOPCKHX MUKPOOPTaHU3MOB, OaKTeprit
Y TIOBBIIIAET YCTOMYMBOCTH MpH XpaHeHuu [48].

[MepBuuHas mepepaboTka IMTOPMOBBIX BEIOPOCOB
MOPCKOHM TPaBBI U BOIOPOCIIEH C LIEIbI0 UX KOHCEPBU-
POBaHMS MOXET OCYILECTBIATHCA CISAYIOIIUMH CIIO-

cobaMu: CYyIIKOW, 3aMOpakuBaHUEM, 00paOOTKOH
XUMHUUYECKHUMH BEIECTBAMH (XJIOPHUIOM HATpHA,
XJIOPUJOM KaNbIHs U JIp.).

CylIKy OCYIIECTBIISIIOT €CTECTBEHHBIM U HCKYCCT-
BEHHBIM CITIOCOOAMH, YTO O0ECIEUMBAET 3aME/IJICHHE
OMOXMMHYECKUX MPOLECCOB U MPUOCTAHABINBAET
JESITENTBHOCTh TKAHEBBIX U OAKTEpHAIBbHBIX (DEPMEHTOB.

EcrecTBeHHyt0 cyliky Makpo(UTOB pEKOMEHIyeT-
Csl IPOBOJIUTH HA OTKPBITHIX TUIOIMIAZKAX C TBEPIBIM
MOKPBITHEM, Ha CIISIUATBHBIX HACTHIIAX HITH CETYATHIX
CTeITa)kaX, PacKiIaabIlBas UX CIOeM TOMmuHOM 10—
15 cm, monocamu mupuHoi 1 M. B mporecce cymku
BOJIOPOCITH U TPABY CJIeIyeT MEePUOTUIECKH MTepeBopa-
yuBaTh. [IpOMBITEIE B MPECHON BOE MaKpO(QUTHI B
COITHEYHYIO BETPEHYIO IMOTOJY BBICBHIXAIOT B TECUCHHE
30364 [12].

HckyccTBeHHBIN CIOCO0 CYIIKH MaKpO(pHUTOB PEKO-
MEHJIyeTCsl OCYHIECTBIIATh B CYyIIMJIBHBIX armaparax
npu Temmeparype 40—-45 °C no comepxaHusi BOABI B
BOJIOPOCTISX U TpaBax, paBHOro 18-22 %, uro mo3Bo-
JIICT XPaHUTh UX UIMTEIbHOE BpeMs 0e3 OakTepHralib-
HOW TOpuYM U CHMWXKeHus KaudecTBa [12]. CymmibHble
ammaparbl MOTYT ObITh pa3HOOOPa3HBIX KOHCTPYKIUI
1 crioco0oB CyIIKy (BaKyyMHbIE, TYHHENBHBIE, HH(pa-
KpacHble 1 1p.) [49, 50]. MoxeT npuMeHSITbCs KOMOH-
HUPOBAHHBIN CITOCO0 CYIIKH, B SICHYIO IOTOAYy — Ha
BO3/yX€, B JOKUIUBYIO — B Cymmikax [12].

EctecTBenHas cymika sBisercsi HAaMMEHee dHepro-
3aTpaTHBIM CIIOCOOOM MEPBUYHON 00paOOTKH MTOPMO-
BBIX BbIOpOcOB. [Ipu BeIOOpE MeTO/a CYIIKH CIIETyeT
YYHUTBIBATH reorpaduueckoe MON0KECHHE PaloHOB,
MOABEP>KEHHBIX MACCOBBIM BEIOPOCAM, 1 BOSMOYKHOCTh
OpPraHW30BaTh Ha 3THUX y4YacTKaxX CYIIKY B €CTECTBEH-
HBIX ycioBusix. Ha nmoGepexxbe AzoBckoro u UepHoro
MOpeil OCHOBHas Macca IITOPMOBBIX BHIOPOCOB
IUCTO3UPHI M 30CTEPHI HAOTIOAETCS B JIETHE-OCCHHUH
CE€30H, KOTOPBIH ONaronpuaTeH JUIsi eCTeCTBEHHOM
CYIIKH.

[Ipn KOHCEpBHPOBAHUM BOAOPOCIEH U MOPCKOH
TpaBbl 3aMOpPaKUBAHUEM B BHJIE OJIOKOB TEMITEPaTypy
CBIPbSI UICKYCCTBEHHO TOHIKAIOT HUKE TEMIIePaTyphl
3aMep3aHus KJIETOYHOTO COKa C IMOCIEeAYIOMHUM
XpaHeHueM npu temmneparype munyc 18 °C [12, 50].

Crioco0 KOHCEpBUPOBaHUS BOAOPOCIICH ITOCOIBHOM
cmechio (20-22 % NaCl u 0,5-1,0 % CaCl, x macce
BOIOpOCu-chipia) [S1] Obu1 pa3paboran st OyphIxX
BOJIOPOCIICH W PEKOMEHIOBAJICS JIJIsl 3arOTOBKU O0Jb-
mHuX 00bEMOB MCKYCCTBEHHO BBIPAIICHHOHN JTaMHHA-
pun. M3BecTeH cmocod 3aroTOBKH MOPCKOM TpaBbI
U Bojopocieil cnocobom koHcepBupoBanus 0,5—
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1,5%-nbIM pacTBOpoM opmanbaeruaa. Takol criocod
KOHCEPBHPOBAaHUS PEKOMEHI0BAJICS TTPU IIPOU3BOACTBE
TexHu4eckoro anbruxara [12]. [Ipumenenue Gopmab-
JIETHJIa MOXKET pacCMaTPHBAThCs KAaK CIIOCOO KOHCep-
BHUPOBaHHUsI KOPMOB, 3arOTOBJISIEMBIX M3 ITOPMOBBIX
BBIOPOCOB MPH MX CHIJIOCOBAHWW aHAJIOTUYHO PACTH-
TeIbHBIM KopMaM [52, 53].

3AKJIIOYEHUE

[ITopmoBsie BBIOpOCH! Zostera marina u Cystoseira
barbata A30B0-YepHOMOPCKOTO PHIOOX03SHCTBEHHOIO
OacceifHa B HacTosIIee BPeMsl HE OCBAMBAIOTCS M3-32
OTCYTCTBUS IPOU3BOIUTENCH POAYKIINH, 3aUHTEPECO-
BaHHBIX B MX cOOpe M mepepadoTKe.

B To e Bpems CylIecTBYIOT TEXHOIOTHH Tiepepa-
OOTKH [IMCTO3UPHI U 30CTEPHI, JOOBITHIX ITyTEM CKaIlIH-
BaHUs, IS TIOMY4EHUS MUIIEBOH (J100aBKU 111 HAITUT-
KOB, JCCEPTOB, XJieba U T. J.) U (YHKIMOHAIbHOM
(mobaBku «3upaBut», «llucrozupamy», «30CTEpUH» U
1p.) TPOAYKIUH, JJIsi IPOM3BOACTBA OyMard U KapTo-
HA, a TaKKe JUIS U3TOTOBJICHUS M3 HHUX YIOOpEHHH U
kopMoB. [Ipormecc cOopa MTOPMOBBIX BBEIOPOCOB, B
OTJIYME OT 3aTOTOBKH CBEKECKOIICHHBIX MAKPO(HUTOB,
HUMeEeT PNl OCOOCHHOCTEW: HAIIMYUE 3HAYUTETHHOTO
MPOIIEHTA 3arpsi3HeHNH, HEOOXOIMUMOCTh CBOCBPEMEH-
HOro cOopa ¢ nmpuboiHON 30HBI. OIHAKO CYIIECTBYIO-
masi HeoOXOMUMOCTh OYHCTKH OeperoBOil JTMHHHM OT
MaCCOBBIX CKOIUICHHI IITOPMOBBIX BHIOPOCOB BOIOPOC-
Jiel ¥ MOPCKUX TPaB, HATMYKE B MAKPOPHUTaX [IEHHBIX
HYTPHEHTOB (30CTEpHHA, aJIbTMHOBBIX KHCJIOT, KJIeT4yar-
KW, MUHEPAIbHBIX HJIEMEHTOB) TOBOPUT O MEPCIIEKTUB-
HOCTH M3TOTOBJICHUS U3 HUX PA3JIUYHON IPOAYKIIUU U
aKTyaJIbHOCTH JJAHHOTO HAIpaBIICHUS.
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