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COMPOUND FEED FOR INDUSTRIAL REARING OF JUVENILES TREPANG

APOSTISHOPUS JAPONICUS (SELENKA)
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Application of enzymatic hydrolysis of macrophytes in the technology of feed
for juvenile sea cucumber was justified. A basic recipe for compound feed
based on fermented marine vegetable raw materials has been developed.
Biological tests in the department for the reproduction of sea cucumber on the
basis of the Pacific branch of the FSBSI VNIRO (TINRO) (Primorsky region,
Popova island) confirmed the effectiveness of the use of fermented algae
in the composition of feed. The average daily weight gains of sea cucumber
individual increases, and the feed ratio decreases in comparison with feeds

based on natural marine plants.

B HOBOI oTpacieBol mporpam-
Me «CTpaTerusi pa3BUTHA PBIOOXO-
3salicTBEHHOro KoMiutekca PO Ha
2030 rog» IpUOPUTETHBIM HaIIpaB-
JICHUEM SABJIAETCA BbIpalllUBaHUE,
BOCCTAHOBJIEHNE U COXpaHEHUeE IT0-
MyJIAnui Harbosiee EeHHBIX BUIOB
BOZIHBIX OMOJIOTMYECKUX PECypcoB
— IByCTBOPYAThIX MOJLIIOCKOB, Tpe-
maHra, Mopckoro exa. HoBas ctpa-
TErusi pa3BUTHUSA PHIOOXO3AUCTBEH-
Horo koMmIuiekca o 2030 r. mpen-
rosiaraeT TpeXKpaTHBIM POCT IMpo-
M3BO/CTBA aKBaKy/NbTYPHL. B cBA3U

C 3TUM OZHOM 13 OCHOBHBIX 3a/a4,
CTOAIIMX IIepeZi PLIOHOM OTpac-
gblo PO, sgeiagerca paspaboTka
TEXHOJIOTUM IIPOM3BOACTBA OT-
€4eCTBeHHBIX KOPMOB JJid BBIpa-
IUBaHUA IEHHBIX TUAPOGHUOHTOB,
CTIOCOOHBIX CTUMYJIHUPOBATh POCT
Y IOBBIIIATH UX BBIKMBAEMOCTb.
ToBapHnoe BhIpalliBaHue
TpemaHra BIIEpBbIE IIOABUJIOCH
B KuTae, u B HacTosdlllee BpeMA
coctaBasieT okojso 200 ThIC. T B
rog. Ilpoayknusa U3 Hero IMOIy-
JgsgpHa B KuTtae 1 10ro-BOCTOYHOM
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Asuu. OH HUCIONB3yeTCs B TPAaAULMOHHOU Meau-
LIMHEe U OTHOCUTCA K IPOAYKTaM BhICIIeH 1leHOBOM
kaTteropuu [1: 2]. UnaycTpUasbHOe BhIpallliBaHUe
Tpenanra Apostichopus japonicus (Selenka) — ato
HOBO€ HalpaBjieHHWEe MapUKYJAbTYpH Ha JlajbHEM
BocToKe, U cyuTaeTcs Haubosee CIOXKHBIM CpeAu

JPYTUX TEXHOJIOTUM TUAPOOUOHTOB. [IOMUMO BHI-

palMBaHUA TPEIAaHra B 3aBOJCKUX YCJIOBUAX, Ha

TepBOM dTame TpebyeTcs elle KyJIbTUBHUPOBaHUE

MHKPOBOJOpOCIeli win 6akTepuajsbHOM 6HOMacChl

[J11 KOpMJIeHUA TUYUHOK. Ha BTOpoM 3Tartte, nocie

NpeBpalleHusa JUIYUNHOK B MOJIOJAb, UCIOIb3YIOTC

KOpMa Ha OCHOBe MaKpOBOZOpOCIENW KUTaiCKOTO

MMPOU3BOACTBAa. B CBA3M ¢ 3TUM IMepBOOYEpeAHOH

3a/iaveli AJIs YCIENTHOTO Pa3BUTHUS MapUKY/IbTYPHI

TpemaHra sBJseTcS pa3paboTKa TEXHOJOTHUU OT-

€YeCTBEHHBIX KOPMOB /IJI BBIPAIIUBAHUS MOJIOAUN

B MCKYCCTBEHHBIX YCJIOBUSIX. B MpUpoOZE TpemaHT

obuTaeT MpeANOYTUTENBHO Ha ydacTKax C 3apoc-

JIIMHW MaKpOBOZOPOCJIel, HACHIIEHHBIX A€ TPUTOM.

VIx opraHuyeckas cocTaBjfgwoInas obecrnedynBa-

€TCA pacTUTEeNbHBIMU OcTaTKaMu. B cTpaHax ATP

B KOPM /IJIT MOJIOAY TPelaHra oO0bIYHO Z0OABIAIOT

KyJIbTUBUPYEMBIN capraccyM, KOTOPBIM OTHOCHUTCH

K OYKyCOBBIM BOZOPOCISM. B Hamieil cTpaHe 3TOT

BUJ BOJOPOCJIEeN uMeeT HeOOJBITyI0 OHMOMaccy

U He po6bIBaeTcA. [I03TOMY B KauyecTBe IEepCIIEK-

TUBHBIX KOMIIOHEHTOB B KOpMa ObLTM OTOOpaHBI

andenbiusg Tobyuntckas Ahnfeltia tobuchiensis, ca-

XapuHa anoHckasa Saccharina (Laminaria) japonica

U 30CcTepa Mopckas Zostera marina [3]. B kauecTBe

006BEKTOB UCCIEeJOBAHUM UCIIOIb30BATH TAKXKE /1Ba

MOTEHIIMATBHO TPOMBICJIOBBIX BU/Ia GYKYCOBBIX BO-

Jopocieii — ctepaHonucTUC (IUCTO3Upa) AJTUHHO-

Horu#t Stephanocystis (Cystoseira) crassipes u cap-

raccym 6seansii Sargassum pallidum.

MeTozonorusa HMccaefoBaHUM BKJIIOYasa B cebs
YeThIPE OCHOBHBIX JTara:

— 00OCHOBaHHWE WUCIIONb30BAHUA KOMIIOHEHTOB
B COCTaBe KOPMOB 110 XUMUYECKUM MTOKA3ATENAM;

— pa3paboTKa 1 ONTHMU3AIIKS COCTaBa KOPMOB;

— OlLIeHKa OpraHOJIENITUYEeCKUX, XUMUYECKUX TTOKa-
3aresyied, MUIIEBOM U DHEPTETUYECKOHN IEHHOCTH
KOpPMOB;

— TIIpoBefleHUE
KOPMOB.

B pesysnbraTe MpoBeAeHHbBIX UCCIeI0BAHUN OBLTH
oTIpe/ieIEHbI 0T MaKpPOUTOB B PEIENTYPax, MOKa-
3aHO WX BIUSTHYUE Ha XUMUYECKHUI COCTaB KOpMa U CO-
OTHOIIIEHNE MTUTATENbHBIX BElecTB B HeM [4]. Ycra-
HOBJIEHO, YTO ITPUPOCT MOJIOJY 3aBUCHUT OT BU/IA U CO-
CTaBa, UCITOIb3yeMOr'0 B KopMe, MakpoduTa (puc. 1).

MakcuManbHBIM IIPUPOCT MAacchl Teja ocobei
TpelaHra HabJogamy Mpyu BBEJEHUU B KOMOUKOPM
bYyKyCOBBIX BOZOpPOC/IEN, MUHUMATbHBIA — TIPU UC-
MOJIb30BAaHUU caxapuHBL. [IpobiemMa B ee HUCIOIb30-
BaHUM COCTOUT B OBICTPOM BBIZIEIEHUHU Ha MOBEPX-
HOCTHb OOJBIIOTO KOJMYECTBA IIOJHCAaXapuzioB, 00-
JIaZIAtoNIUX TYCTOM BA3KOM KOHcucTeHUMel [5]. Jia
peIeHus 3ToM MpobIeMbl UCITOAb30BaIu GEePMEHTH-
poBanue Bogopocied [10; 11]. M3BecTHO, 4TO KOp-
Ma ¢ pepMEHTUPOBAHHBIMU PACTEHUSIMH ITOBHIIIAIOT
dusronornyeckuii obmMeH Tpemanra u 3¢bGeKTHB-
HOCTb ero kopmieHus [12; 13]. Tak:ke 6bLIO ITOKa3a-

6HMOJIOTHYECKUX WCHBITaHUH
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O60cHOBaHO TpUMeHeHUE GEPMEHTOIN3a MaKpOhU-
TOB B TEXHOJIOTUY KOPMOB JJII MOJIOAU TpemaHra. Ha
OCHOBe (GEepMEHTHPOBAHHOTO MOPCKOTO PACTUTENh-
HOTO CBHIpbsA pa3paboTaH 6a30BBIN peEIENT KOMOU-
KOpMa. buosiornyeckuie MCHOBITAHUA B IleXe IO BOC-
IPOU3BOJACTBY TpelaHra Ha 6a3ze TUXOOKEaHCKOTO
¢éwinana ®TBHY BHUPO (TWHPO) (IIpuMOpCKUI
Kpai, o. IlomoBa) moaTBepAmIn 3¢ GEeKTUBHOCTD HC-
M0JIb30BaHUs GEePMEHTHPOBAHHBIX BOJOPOCTIEN B CO-
cTaBe KOpMOB. CpefHECYTOYHBIN IIPUPOCT MacChl
Tejla 0COOM TpenaHra IOBBINIAETCS, & KOPMOBOM KO-
3bbUIMEHT yMeHbITAeTCA B CPABHEHUM C KOPMaMH
Ha OCHOBE HaTypaJbHBIX MOPCKUX PACTEHUMH.

HO [14; 15; 16], uTo BBezeHHe pepMEHTHPOBAHHBIX
BOZOPOCJIEBBIX ZI06ABOK YCHJIMBAET UMMYHUTET XKU-
BOTHBIX.

Jlnss o6paboTKM caxapuHBI WCIIONIb30BaIU BHY-
TPEHHOCTH MOPCKUX WIVIOKOXKHUX: KyKyMapuu
anoHckon (Cucumaria japonica) W MOPCKOTO exa
(Strongylocentrotus intermedius), ¢bepMeHTBl KOTO-

ABCo ML PR PO, M1

P . 620 4,0

Anfensma  CredaBomoTie CaxapEEa JoTepa Caprascyu

PucyHok 1. Bronormnyeckas oueHka
KOMOUKOPMOB Ha OCHOBE Pa3HbiX BUAOB

MOPCKOTIO pacCTHUTENIbHOIO Cbipb4

Figure 1. Biological evaluation of compound feeds based
on different types of marine plant raw materials

CyTounbil IpUpocT, MOCyT

Capraccyu

{KOSTPOTE)

Caxapinta Caxapama
fepreHTHpORANEAE fepueATHPORINAAS
LB TPRCHHOCTIE IRIYIPCHNDCTR
KYRYMApHI) MOPCROM £3A)

Caxapinea
AETYPATEHAR

PucyHok 2. bronormyeckas oueHka

KOM6MHOPMOB Ha OCHOBE CaXapHWHbl

Figure 2. Biological evaluation of compound feeds
based on Saccharina japonica
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PucyHok 3. HayuyHo-npoun3BoacTBEHHbIM

LLeHTpP aKBaKy/bTypbl Ha ocTpose [lonosa

Figure 3. Research and Production Center of Aquaculture
on Popova Island

PBIX 00JIaZIAI0T aJbTMHA3HON aKTUBHOCTBIO M OCY-
IIECTBJSAIOT AECTPYKLIMIO TIOJMCAXapuAoB OyphIxX
Boziopocsteli [6; 7]. B pesynbraTe OBUIO yCTaHOBIIE-
HO, YTO IIpU HepMEeHTOM3€e MPOUCXOAUT CHIDKEHUE
KOJIMYeCTBA aJIbTMHOBOM KUCJIOTHI, KJIETIATKH U YBe-
JIMIUBAETCS COAepKaHre B BOLOPOCIH JIETKOTHUAPO-
JIU3yeMbIX nonucaxapuzios [8]. [Ipu aToM cyTOUHBIHN
IIPUPOCT MOJIOAW TpeNaHra, Ipy MUTAHUU KOPMOM
Ha OCHOBe 06pabOTaHHOM caxapuHBI, MTPUOIHKATICA
110 3pPEeKTUBHOCTH K KOPMY Ha OCHOBE capraccyma
(puc. 2).

TMonyueHHble AaHHbIE TOATBEPKAAIOT dPPEKTHUB-
HOCTh HCIOJb30BaHUS (pepMEHTUPOBAHHBIX BOJO-
pocCIell B cocTaBe KOPMOB, B CPABHEHUU C HATYPaJIb-
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PucyHok 4. [prpocT Monoam TpenaHra

1N KOPMOBOW KOS(PPULMEHT KOMOMKOPMOB
B 3@BMCMMOCTM OT BMAA MCMOSIb3yEMOro
Cblpbs

1. CaxapvHa HaTypanbHas - (H); 2. CaxapuHa
hepmeHTMpoBaHHas - (P); 3. AHdenbums - H;
4. AHdbenbuma - @; 5. 3ocTtepa - H;

6. 3ocTepa - @; 7. CrecbaHoumcTtuc - H;

8. CredpaHoumcTtuc - ®; 9. Capraccym - H;
10. Capraccym - @; 11. Kutanckuim kopm

Figure 4. The growth of juveniles sea cucumber and the
feed ratio of compound feeds, depending on the type of raw
materials used

1. Natural saccharin (N); 2. Fermented saccharin (F);

3. Anfeltia-N; 4. Anfeltia-F; 5. Zostera-N; 6. Zostera-F;

7. Stephanocystis-N; 8. Stephanocystis-F; 9. Sargassum-N;
10. Sargassum-F; 11. Chinese food

HeiMu [9]. TIpu pa3paboTkKe TeXHONIOTHH (depMeH-
TUPOBAHHBIX BOJOPOC/Iel HCIOJb30BaJIU IIPOMBIII-
JIEHHO BBIITyCKaeMble GepPMEHTEI AJI1 PACTUTEIHbHOTO
CHIpbs. B pe3ynbTaTe 65U yCTaHOBJIEHBI PALIMOHAb-
Hble [TapaMeTphbl I'HMAPOJUTHUYECKOrO pacllelIeHUsd
Bogopociyeit 5 mpenapatamu (Llemnomtoke F, Bu-
ckodpsio MG, Osuzaiim BG, Osuizaiim PT u Osuizaiim
BerlIpo). B ux cocTaBe TPUCYTCTBYIOT GEpPMEHTHI,
cienpUIHbBIE IS TUAPOIN3a PACTUTETHHBIX MOJHU-
caxapu/IoB: liejUTiosia3a, IIIOKOHa3a, KCWiaHasa, re-
MHIIeJUTIONA3a, Ieiobuasa, eHT03aHas3a.

Ba3oBEIll penent KOMOWKOpMAa paspabaThiBaId
¢ y4eToM MHGOPMAINH, UMEIOIIecs B HAyYHBIX ITy-
OJMKALMAX, U Pe3YJIbTaTOB COOCTBEHHBIX HCCIENO-
BaHuM. B ero cocrase 10 40 % coCTaBIsAIOT MOPCKUE
pacTeHUs1, B KauecTBe OETKOBBIX I0OaBOK HCITOIb30-
BaJIM PBIOHYIO MYKY, COEBBIM IIPOT, OTXOABI MATKHX
TKaHeU MOJUTIOCKOB, IPOXCKH, B KAYECTBE MUHEPAIb-
HBIX BeIeCTB — IPUPOJHBIN AeTPUT, OTXO/bI TBEPABIX
TKaHell MOJUTIOCKOB. bBuosornyeckue UCIBITaHUA
KOMOWKOpPMA, Ha OCHOBe (hpepMEHTHPOBAHHBIX MOP-
CKUX PAacTeHWH, MPOBOAWIN Ha 6a3ze THMXOOKeaHCKO-
ro ¢winana PTBHY BHVPO («TMHPO») (IIpumop-
ckuii kpai, o. [Tonosa) (puc. 3).

YcraHOBIeHO, 4TO KOMOHKOpMa ¢ $epMeHTHPO-
BaHHBIM MOPCKUM CBIPbEM IIOBHIIIAIOT CPeAHECYTOY-
HBIA IPUPOCT MaccHl Tesa ocobu Tpemnanra B 1,8-2,2
pasa (puc. 4), IO CpaBHEHUIO ¢ KOMOMKOpMaMH Ha
OCHOBE HaTyPaJbHOTO CHIPBA.

KopMmoBoi#i k03ddUIIMEHT, TPU TIepexo/ie Ha KOM-
6ukopM ¢ ¢epMEeHTUPOBAHHBIMU PAaCTEHUSIMU,
yMenbmancsa (puc. 4).

B nacrodmee Bpema B «TMTHPO» npoBoguTcsa OT-
paboTKa TEeXHOJOTMH NPUTOTOBJIEHUSI KOMOMKOpMA
B IIPOMBIIUIEHHBIX YCJIOBUAX U1 HAPAaOOTKU OIIBIT-
HOH IapTUH U IPOBeJieHNs [IPOU3BOCTBEHHOHN IIPO-
BEPKH B LiexXe 110 BOCIIPOU3BOZCTBY TpelaHra Ha 6a3e
O60co6eHHOTO  TIOZpa3ZieIeHus MapUKY/IbTYPhI
«TIHPO» Ha o. Ilonosa (puc. 5).
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Figure 5. Department for the reproduction of sea cucumber
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