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OCJIN (Rhodophyta)

OTOCMHTE3UPYIOLLNX pacTEHNIN, HACYMUTbIBAOLLINK
- bonee 600 pogos 1 okono 4000 Bnaos.
MKaLum KpacHble BOOOPOCnM nogpa3aenstoTcs Ha ABa Knacca:
phycea (baHrnesbix) u Florideophycea (donopunanesbix).
U3YYEHHbIX KpaCHbIX BOLOPOCIIEN OTHOCATCA K Knaccy hnopnanesbix.
Knacc dpriopnaneBbix BKMOYaOT 12 NOpsaKoB:

Acrochaetiales,
Nemalionales,

Corallinales,

Palmariales,

Ahnfeltiales,
Gelidiales,
Gigartinales,

Hildebrandiales,

Bonnemaisonales, —
Rhodymeniales u Gracilaria firma

Gracilariopsis bailinea _ Ceramiales.
MNopadkn oenaTca Ha ceMencTsa, pofdbl U BUAbl B COOTBETCTBME C AaHHbIMK O criocobax

pPa3MHOXEHUNA, aHaTOMUN N MOpCbOJ'IOI'VIVI Bop,opocneﬁ.
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151 KPACHBIX BOJIOPOCJIEN

{ BaHreBble

7 driopuanesble (FIorldeophycea (Bangiophyceae)
=> Ahnfeltiales Gracilariamli' gartinLaIes

MENCTBO—)Ahnfeltiaceae Gracilar\ﬂaceae Furcgllaricegqe Gigartinaceas

: | |

eltia Gracilaria Gracilfriopsis

A '
<

L)

Chondrus,

| Kappaphycus,
! Vv ﬂ Eucheuma
BUOJ >tobuchiensis, verucosa, dura, N
plicata tennuistipitata bailinge ﬁ
ﬂ Q ﬂ arghatus,crispus,

alvargsii, denticulatum

AT a

Arapo@uThl UICTIOJIB3YIOT B TPOMBIIIJIEHHBIX MacIITadax JJjis
MPOM3BOJICTBA arapa MUIIEBOr0, MUKPOOHOJIIOTMYECKOTO arapa, arapossl.

Kapparunodutsl
Kapparunodutsl — 111 mpou3BOJICTBA KapparuHaHOB. N




KpacHnbie Bogopocin mMPOKO pacnpocTpaHeHbl BO BceX IaJbHEBOCTOYHBIX MOPSX U
3pacTaldT KaK Ha MeJIKOBOIbe, TAK M HAa J0CTATOYHO Oonbmioii riayoune (40-45 m).
HOBHO¥ NPOMBIC/I0BBII BU — aH(eb1usi. Bogopocjib MHOTo1eTHSIS.

lensis
(Kanno et Matzubara) Mak. -

He UMeeT OPraHOB NMPHUKpeNJieHUus U 00pa3yeT CKOIIEHHsl, CBOOOIHO JieKallue Ha TPYHTaX B 3ajllBe

ITerpa Besuxoro, Sinonckoe mope (o0muii 3anac -70 Teic. T , pekoMenayemblii BbLIOB (PB) — 1 ThIC. T).

B naryne Bycce (BoctouHo-CaxaaumHckasi moa30Ha), (mpom. 3anac 4,56 teic. T, PB — 0,9 ThIC. T).

B 3asmmBe U3smenn! (FOxuble Kypuiabckue ocrpoBa) mpom. 3anac - 90 Teic. T. ThIC. T, PB - 9,0 ThIC. T.

B cymme PB cocraBasier 10,9 Thic. T, 4TO M03BOJIsieT MPOU3BOANTDH 144 T BHICOKOKAYECTBEHHOI0 arapa.
Kpome andensuun, B JIB MopsAx 00HAPYKMBAIOT el AOCTATOYHO OO0JbIIHE 3amachbl KPacHBIX

BO/IOPOC/Iell POAOB XOHAPYC, OHOHTAIHUS, THXOKApIYC, poAoMeJa, POAMMEHHs, MATIbMapusi U emé 8

poaoB. Bce mepeuncieHHbie Bogopocan (kKpoMe aHdeabnuu) He 00pa3sylOT NMPOMBICIOBBIX 3apociei,

0HAKO, 3aMachbl HEKOTOPHIX U3 HUX (XOHAPYC, OOHTANNS, TUXOKapmyc) gocTuraoT 100-150 Thic. TOHH

H MOT'YT OBITh HOTEHIHAIBHBIM CHIPbEM [IJIsl MPOU3BOICTBA KAPPATHHAHOB

3anacel KpacHbIX Bogopocaeii - Ahnfeltia plicata (Huds) Fries :>

B besiom mope (Cegepnutii 6acceitn) npaktudecku ¢ 1930 r., Takike Kak
B JaJIbHEBOCTOYHOM OacceiiHe, HCMOJIB3YIOT I MPOU3BOACTBA arapa.
K nHacrosiniemy BpeMenu 3anacel uxX B bejiom Mope ucToieHsbl,
NMPOMBINIEHHbIHi AKTUBHBIN BbHLJIOB 3allpelieH, PeKOMEHA0BAHO COOMPATH TOJbLKO IITOPMOBBIE BHIOPOCHI.
W3 apyrux KpacHbIX BOIOPOC/Ieii MOTYT MPEACTABJISITH HHTEpPec Bogopocu poga Chondrus kak HCTOYHHK
kapparnaana. OqHaKo , Mo MocJeIHUM JaHHBIM, TPOMBICIOBBIX 3aMiacoB B Mopsix Poccun oHU He 00pa3yioT.




HoJmcaxapua KpaCHbIX BOI[OpOCJ'ICfI IMopsaaKa
Gracilariales,  Gelidiales - sto arap

M HOJTUCaxapull HEPETYJIIPHOTrO CTPOCHUS, TUAPODUIbHBINA, OTPAHUYCHHO HAOYXaroIIUil KOJLTOUI,
araposbl ¥ CyJab(aTUPOBAHHOTO rajakTaHa. Arap HOCTPOEH U3 YEPEIYIOMIMXCS MPOU3BOIHBIX 3 -CBSI3aHHON
HWPaHO3bl U 4-CBA3aHHOMN 3,6-aHTHAPO- a-L-ramakronupaHo3bl (UK €€ TeHETUYECKOTO MPEAIICCTBEHHUKA — 6
a-L-rajakronupaHosbl), KOTOpbIE MOT'YT COZIEpKaTh HEYTIIEBOAHBIE 3aMECTUTEIN — METUJIbHBIE, CyIbdaTHbIE U 1-

STHJIEHOBBIE TPYIIIbI
CH OH CH OH
0

lenu azapa ycmou4uebl K delicmeauro
b6onbwuHcmea bakmepuu U no3amomy aeap, co
8peMeHU e20 rnepe8o2o rpumeHeHusi 8 80-x 2o0ax
XIX eeka Pobepmom Koxom, sierisemcsi 00 cux rnop
He3aMeHUMbIM cpedCcmeoM Mpu rMpu2omosieHuu
rnumamersibHbIX cpeld 0ris 8blpawjusaHusi u

MMepYecKuU az2ap — rMnopowoK om
€/1020 00 CeemJioKpemMoeoz0o ygema.
Pacmeopsiemcsi 8 sode rpu
HazpesaHuu 00 memrepamypbl
KuneHus (97- 98°C). lNpu
oxnaxoeHuu 0o 30-39°C 800HbIX
pacmeopos azapa obpasyromcs
MPOYHbIE 2e/U He3asucumo om
fpucymcmeusi KamuoHO8 Memarisos.
Temnepamypa nnaeneHus 2eneu
B800HbIX pacmeopos azapa eblule

80°C. udeHmuukauuu bakmepud.
Aeap ucrionb3yrom 8 nuuiesou
rpombIWIeHHocmu, 8 MeOUUUHe, 8
B ¢apmaxonocuu, acap npumensiemcs xax ceneobpasyrouyee, MUKpobuorioau4yeckol u hapmauyesmuyeckol
adcop6upyiou;ee seecmeo u 6 Kavecmee UHepniHo2o Hocunmelisl OmpaCj'lﬂX_ B 5U0meXHOj702UU I'IpanL(eHmOG
npu u3eomoei1eHulU j1ekapcme, ma6ﬂem01<, Kancyi. rneHuyussiuHa u CmpeI'ImOMUL(UHa uae HayLIHO—

uccriedogamesibCKUX UErsiX.

Edtce2o0H0 6 pasHvix cmpanax Mupa 8 KoMmepyeckux obvemax epinyckarom okono 11 meic. aeapa:
nuwesol azap, azap MUKpoobuonocudeckull (baxmepuoiocuieckuti), 6ce2o 0koio 25 HauMeHo8aHull, 6
HECKOJIbKO COPMOE a2apo3bl



_adatil g Arap nuiieBom

& —
B ¢papmaneBTnke npu ol o
MPOU3BOACTBE KaIcCy.JI, -
Ta0JIETOK M Ip. MeAHIHHCKAX I/ICHOJII)3YIOT B
MaTepuaioB )
POU3BOACTBC KCJICUHDbIX
U MPOAYKTOB, cyduie,

KOMIIOTOB H JIp.

IIIAIIII

Arﬂny

B OMOTEXHOJIOTHH NPH A
HMMOOMIN3AIHH )KHBOTHBIX ¥

KJIETOK, (pepMEeHTOB, IpU 55

NPOU3BO/ICTBE MPOIYLEHTOB

AHTHOMOTHKOB,
B Hay4YHbIX
HCCJIe0OBAHMSIX.
3nexTpocopes AHK * A
B araposHom rene

3nexTpodopes GHK — 310 aHENWTINECKHA FeJII/I arapO?’BI
parenos QIO payuepy (AnWHe). PUMEHSIIOT JIJIs

e MEKTPOHOPETUUECKOTO Pa3ACICHUS
T'C€HOB M TCHHBIX ()parMeHTOB.

[~
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http://molbiol.ru/protocol/07_01.html

POM3BOIAT U3 KPACHBIX BOAOpOCIeH-arapouron
feltiales, Gracilariales, Gelidiales

Fig 1. The sample Gracilaria
firma dried (1) and life (2)

Kynbmueupyembie sauodbl

B Poccuu az2ap npou3eodssim u3
Ahnfeltia plicata and Ahnfeltia tobuchiensis

A.tobuchiensis

EcmecmeeHHbIe aUOblI



bie MoJIHcaXapuabl KPaCHBIX BOXOPOCJIEi
mopsiaka Gigartinales - Kapparunasnbl

CYJIb(ATHUPOBAHHDbIC MAJIAKTAHBI, codepicawiue /I-2anakmosy u ee npouseoomsvie,
OCHAMKU KOMOPbIX coeOunenvl pe2ynapuo uepeoyrwuwumuca fl1—4 u al—3 ceazamu.
YmpU 2PYynnsl KappacuHanoes Cyu,ecmaeyem paznooopasue noaucaxapuoos, cpeou Komopulx

gvloesitom 6 2nagHvix munoes Kkappazunana: K, 7», LW VH 0.
Booopocnu nopaoka Gigartinales ¢ oonviuuux oo6vemax svipawuearom memooamu
MAPUKYIbMYPbl 8 HPUOPEHCHBIX 30HAX CHPAH MPONUYECKO20 NOACA, UCNOIb3YIOM 01
MPOU3BOACTBA
(k) kanma-, (1) ora- w () 1amOaa — KapparuHaHoOB,

HINPOKO MPHUMEHSAEMBIE B IMUILEBOU IIPOMBIIIIEHHOCTH, MEAUIIMHE, KOCMETOJIOTHUH U JIP.
HAIPABJICHUSX.




ACHbIX BoAopocnen-kapparuHocpuToB

K.striatum:sacol brown

LT e

- .

K.alvarezii




CbenoOHble KpacHble Bogopocnu

no2Mm

baHrmesble

Porphyra
tenera

Porphyratenera C. AGARDH, 1824

Porphyra tenera

M cnosib3yoT, NIaBHBIM 00pa3oM, JJIA
n3rorosigenus miaactuaok NORI, canaros n
APYIrUX NUIIEBLIX MPOAYKTOB

Porphyra umbilicalis 11
frais



https://ru.wikipedia.org/wiki/Rhodophyta
https://ru.wikipedia.org/w/index.php?title=Bangiophyceae&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bangiales&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bangiaceae&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D0%B0%D1%80%D0%B4,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%90%D0%B4%D0%BE%D0%BB%D1%8C%D1%84
https://ru.wikipedia.org/wiki/1824

UX KPACHbIX BOOOPOCIIEN U NPOOYKTOB
UX MEPEPABOTKW

NONyJIsiUMii TAaK W KYyJbTHBHpPYeMble HMCHOJb3YIOT

Mcnow .

Kpacusie 010POCIH AJsi  M3rOTOBJICHUS

KaKk €CTECTBCHHbBIX

04HO-KHIIeYHoro Tpakra. Kappaphycus, Eucheuma u Hypnea spp. u sxcmpaxmul u3 nux MHCNOIbL3YIOT, KAK POTHBOONYXO0JIEBbIE,

[HBOSI3BEHHBIE H MNPOTHUBOIMAapasuTaApHOE CPeIACTBA.
Kpacnbie Boaopoc/iv U NPOAYKTHI UX NePepadoTKu
HUCHOJb3YIOT NPU MPUITOTOBJICHUN MUAIEBON NMPOXYKIUM:
Porphyra crispata m P. suborbiculata - cymnbl.
Gracilaria asiatica, G. tenuistipitata,
G. heteroclada, G. firma, G. eucheumoides,
u G. coronopifolia, G. salicornia -
KV/INHAPHBIC U31C/INM, ZKEJIC

WJIM CIAIKHE CYIbI (KOMIIOTHI) _
Kappaphycus cottonii u Betaphycus gelatinum,
Hypnea muscoides u H. valentiae - :xejie u muporm.

s
»

Meristotheca .
. "4
papulosa ]
Hcnoab3yoT Kak ' '.
CaJIaTHYI0 BOOPOC/Ib % ‘\‘f Porphyra .
D 4 tenera Nori &




E BOJIOPOCJIM (CHLOROPHYTA)
OBILUE CBEJIEHI A

HIMX PACTEHUH, BKIIFOYAIOIIHN OJHOKJIETOUHBIE M KOJIOHUAJIbHBIE TUTAHKTOHHBIE BOJIOPOCIIH,
HMMEIOIIIE TaKKe OTHOKJICTOYHBIC M MHOTOKJICTOYHBIE (hOPMBI Cpesii OEHTOCHBIX BOJAOPOCIICH.
CJICHBIC BOAOPOCIIM TUTMYHBI 1151 bapeHIieBa Mopsi, MUPOKO pacnpocTpaneHa yabBapus (Ulavaria).
B mopsix CeBepHoro u JlanbHEBOCTOUHOTO OacCeHOB 0OHAPYKUBAIOT PA3HOOOpA3HBIC 3€JICHBIC
BOJIOPOCITH, KOJTMYECTBO POJIOB KOTOPHIX HACYUTHIBAIOT OKOJIO 27.

)

e
e y ""\ YnbBa npopbipsieneHHas (U.fenestrata) Lwnpoko pacnpocTpaHeHa
- BO BCEX  [aNbHEBOCTOYHbIX MOPSAX. 3anacbl, MO 3KCNEepTHOW

N \ oueHke, coctaBnaAT 45-50 TeiC. T. 3eneHble BOAOPOCIM B
HebosbLWwKnx obbemMax KyrsTUBUPYIOT, MaBHbIM 06pa3oMm, 3To BUAbI
) / 5 / pogoB Enteromorpha, Monostroma, Ulva, Codium, Cladophora,
o Caulerpa.
X ’, B Asnatcko-TUXOOKeaHCKOM pervoHe ynbBY WCMOMb3YT B NULLY
- ANS NpurotoereHnst canatoB. Kpome Hee, B nuvLly ynoTpebnsawoT
YnbBa npoAabipsiBrieHHas 9HTepomopdy, Knagodopy u Kaynepny.
(Ulva fenestrata) YnbBY A06bLIBAOT PYYHBIM CMOCOBOM M3 3apocreil, a Takke
cobupaloT u3 cBeXnx LTOPMOBLIX BbibpocoB. Bogopocnb Caulerpa

lentillifera ycnewHo KynsTMBMpYOT Ha dunNunNnuHax wu Apyrux

LR CTpaHax
(Caulerpa P .
- Ientillifera) Mcnonb3yloT B Ka4ecTBe NULLLEBOro NpoaykTa npu NpurotosieHnn

canaroB U gpyrmx pa3HOO6pa3HbIX ontona, peKoMeHAOYT On4d
CHUXEeHNA apTepunaribHoro gaBJjieHnA, B Ka4eCTtB€ NCTOYHUKA
BUTaMNHOB N MUKPOIJNTIEMEHTOB U KUPHbIX KUCJIOT. 13



ABbl (Magnoliophyta)

9710 Bblellie LUBETKOBbLIE MHOIOSIETHNE PACTEHUS, Pa3MHOXalOTCA cCeEMeHaMM N UMELOT
LUBETKN. OTHOCATCSA K CEMENCTBY 30CTEPOBLIX (ZOSteraceae).
Kmepucmuka, pacripocmpaHeHue: Mopckne TpaBbl — 30cTepa Mopckasa (Zostera
"marina L), 3octepa asnatckas (Z. asiatica), 3octepa dAnoHckas Zostera japonica
- Aschers.& Graebn u dmunnocnaaukc (Phyllospadix iwatensis), SsBNAOTCA BaXXHbIM
BUAOM, Y4aCTBYOLWMM B 0O0pa3oBaHn CTPYKTYPbl MakpoputobeHToca npnbpexHbIX
30H MpaKTU4yeckn Bcex mopeun. PacnpocTpaHeHbl Ha nuTopanu n cyénutopanu oo
rmybuHbl 21 M.
Céop u nepsuyHas obpabomka. Mopckne TpaBbl 3arotTaBNMBatOT cKallMBaHMEM U3
3apocnen unm cbopom TpaBbl, BbIDPOLLEHHON Ha 6eper BO BpeMS LUTOpMa
(LIJTOpMOBbIe BbIOpPOCHI). 3l
N

KoHCcepBUMpYOT CYLLKOMW.
VicnonbaytoT Ans =
NpOn3BOACTBA i”*’ﬁ S
30CTepuHa, 30cTepara, U j’
OMONOrMYecKn akTUBHbIX == ‘
nobasok kK nuute (BAL)
9P EKTUBHBIX
9HTEepocopbeHTOB.




NPOMBICADBLIE BOADPOCAH W TPABLI

< MOPEN AAALHENQ BOCTOKA:
A BMOADTWS, PACTIPOCTPAHENME,
AAMACH, TEXHOAOTIER NEPEPAROTRN

‘C‘p’ .

-

IS [ARTE
'\'(‘L'll.’h“

MOPCKHE

TEXHONOIrUA NONMMEPOB IRE il
MEJMKO-EMONOMMYECKOr0 T B e O BT BOAOPOCAN-MAKPODHTR
HA3HAYEHUS chiitied pacthy) N TPABLI

Begaas Menpynapogsas sorgepeayss

MONNMEP !
APMPOOHOIO NPOWCXOKOE R

Mopckue
npubpexHbie
IKOCHCTEMbI!

LY clon|




bnarogapro 3a BHNMMaHune!




€ MPeaCTABJICHHBIX Npe3eHTAlNi M03B0IJI0 Bam KpaTrko
MO3HAKOMUTHCH €O CJEAYIOIUMHU BONIPOCAMM:

OpPCKHeE BOAOPOC/IN U X CHCTEMATHYECKHE IPYNIbI (TAKCOHBI).
2. CoBpemMeHHas KiaaccupuKanus BOIOPOCJICH.
3. PasMHoOKeHMe U )KU3HEHHBbIE IIUKJIbI.
4. Oco0eHHOCTEH CHIPHS:

- BHEIIHUH BU/I,

- XMMH4Y€eCKHH COCTaB,

- cTpoeHue M PyHKIUM noaucaxapuaos u apyrux bAB.
5. PacnipocTpanenue BOAOPoOCJieil B MPUOPeKHbIX 30HaX mopeil PD.
6. 3anacel Bogopocie 1 peKOMEHIyeMblil BLLIOB.
7. Crioco0bI 100bIYH BOAOPOCICH, HIEPBUYHOM 00PAOOTKH.
8. Conep:xxanue 0MO0JOTHYECKHA U IKOHOMHYECKH BA’KHBIX KOMIIOHEHTOB.
9. HanpagBJieHUs MCOJIL30BAHMSL.

17




Pekomenoyeman numepamypa.
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