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Pedepar

B ycioBusix COBpeMEHHOW aKBaKyJIbTYphl MPH BBICOKONW KOHIIEHTPAIIMH PBIO
B BBIPOCTHBIX €MKOCTSX, KOTJIa POJIb €CTECTBEHHOM MHINU MPAKTUUYECKH CBOJUTCS
K HYJIO, PE3KO BO3pPACTAOT TPeOOBaHUS K MOJHOICHHOCTH MPUMEHSIEMBIX KOMOU-
KOpMOB. OCHOBHBIM TIPHHITUIIOM BBIOOpA pelenTypbl KOMOMKOPMOB CTAHOBHTCS UX
CIIOCOOHOCTH K HanOoJee MOJIHOMY YJOBJIETBOPEHUIO MUIIEBBIX MOTPEOHOCTEH PHIO.
OU3NO0TOTHYECKUE MPUHITUTIBI KOPMIICHUS TPEOYIOT, YTOOBI KOMOMKOpPMAa COIepKAIH
BCce 0€3 MCKIIOYEHUSI KOMIIOHEHTHI MUTaHUsI, HEOOXOUMbIE JIJIT HOPMAJIBLHOTO POCTa
Y Pa3BUTUS OPTaHU3Ma B JOCTATOYHBIX KOJIMYECTBAX U COOTHOIICHUSIX.

KiioueBble ci10Ba: akBaKylIbTypa, aMUHOKUCIIOTHBIN OanaHc, KOMOUKOPM, JIOCO-
cEBbIC, MPOTEHH, PAIIMOHBI TUTAHMUSI.

PROSPECTIVE SOURCES OF PROTEIN AS A PARTIAL
SUBSTITUTE OF FISH MEAL FOR SALMON COMPOUND FEED

V. V. Shumak, U. A. Yarmoshevich

Abstract

In the conditions of modern aquaculture, with a high concentration of fish in rear-
ing tanks, when the role of natural food is practically reduced to zero, the require-
ments for the usefulness of the feed used are sharply increased. The main principle of
choosing the compound feed formulation is their ability to meet the nutritional needs
of fish to the fullest extent. The physiological principles of feeding require that the
compound feed contain all the nutritional components, without exception, necessary
for the normal growth and development of the body in sufficient quantities and ratios.

Keywords: aquaculture, amino acid balance, compound food, diets, protein,
salmon.
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OcHoBHas YacTh

B nmpouecce oOMeHa BemiecTB 0c000€ MECTO OTBOJIUTCS IPOTEUHY - OCHOBHOM CO-
CTaBHOW 4YacTU JKMBOM Marepuu. ['0BOps O NUIIEBON LIEHHOCTH OEJIKOB, CIIEIYET
UMETh B BUAY UX aMUHOKHUCIOTHBINA cocTaB. OOIMIMMHU ISl BCEX OEJIKOB PaCTUTEIBHO-
IO ¥ dKUBOTHOI'O MPOUCXOXKICHHUS SBIAIOTCS Oosiee 20 aMMHOKHCIIOT, OJTHAKO OHOJIO-
rU4ecKasi LIeHHOCTh O€JIKa ONpeeseTcs] HATMYUEM B HEM HE3aMEHHMbIX aMHUHOKHC-
JOT, TO €CTh TE€X, CUHTE3 KOTOPBIX B OPraHU3ME HE MPOUCXOIUT, WU UAET HEAOCTa-
TOYHO OBICTPO IS YAOBJIETBOPEHUS NOTPEOHOCTH OpraHU3Ma.

MHOrO4Y1CIEHHBIMU UCCJIEI0BAHUSIMU YCTAHOBIIEHO, YTO OEJIKH HE OTKJIAJbIBa-
IOTCSl B 3allac B OTJIMYKE OT JIMIHJOB, IOATOMY KauecTBO OEJIKOB B COCTaBE KOMOMU-
KOPMOB JJIsl pbIO JOJDKHO OBITh BBICOKOE, OCOOEHHO IS JIOCOCEBBIX. OpraHu3m s
MUTaHUS UCHIOJB3YET HE caM O€JOK, a €ro CTPYKTYPHBIE JIEMEHThl — aMUHOKHUCIIOTHI.
B coctaB koMOMKOPMOB, Kak MPaBUIIO, BXOJAT OCNKH >KUBOTHOTO U PACTUTEIHLHOTO
NpOUCXO0XKAeHUA. )11 HOpMaIbHOM JKU3HEEATENBHOCTH PhIO B KOPME JOJIKEH HaXo-
JUTHCS KOMIUIEKC ITUTATENbHBIX BEIIECTB B ONPEIEICHHOM KOJIMYECTBE U COOTHOLIE-
HuU. [1oTpeOHOCTH PBIO B CTPYKTYPHBIX 3JIEMEHTAaX MUTAHUS HE OCTAETCS MOCTOSH-
HOM, OHa U3MEHSETCA B 3aBUCUMOCTH OT BO3pacTa, pa3Mepa, I0JIOBOM 3peIoCTH, TU/-
POXMMHUYECKUX ITOKA3aTeJIe U TEMIIEpaTypbl BOJBI, a TAKXKE OT KAaY€CTBEHHBIX OCO-
OEHHOCTEW caMUX MHUTATENbHBIX BellecTB KopMa. [lorpedHOCTh pBIO B Oenike 3HAUM-
TEJILHO BBIIIE, YEM Y TEIIOKPOBHBIX )KMBOTHBIX. OHAKO MO MCIIOJIB30BAHUIO MPOTE-
MHa ¥ SHEPTHU KOpMa Ha MPUPOCT OMOMACCHI phIObI BBITOJIHO OTJIMYAIOTCS OT JIPYTHX
CEJIbCKOXO3SIMCTBEHHBIX )KUBOTHBIX. ONTUMAJIBHBIN YPOBEHb IPOTENHA B KOPMax s
MOJIOJIM JIOCOCEBBIX PBIO ObLT yCTaHOBJEH B mpeaenax 45-55%, ajist B3pOCIbIX 0CO-
oeit - 35-45%. IIpu ucnonap30BaHUU MOTHOLUEHHBIX KOMOMKOPMOB, IPEICTaBIEHHBIX
B TPaHYJIMPOBAaHHOM BHUJE, Ha | Kr mpupocta peid Tpedyercs 550-650 r cyxoro
MPOTEUHA.

AMUHOKHUCIIOTHBIA NMPO(UIIb TaKUX OEJIKOB pa3ziMYeH IO COJEP>KaHUI0 aMHHO-
KHCJIOT, TIOOTOMY COCTaB KOMOMKOpMa JOJDKEH OBbITh cOajJaHCHPOBAH TakKuM oOpa-
30M, YTOOBI YAOBJIETBOPUTH MOTPEOHOCTH PbIO. benku, Kak )KUBOTHOTO, TaK U PacTH-
TEJIBHOTO IPOUCXOXKIAEHUS, COCTOAT U3 20 aMMHOKHCIIOT, IE€CITh U3 HUX HE3aMEHU-
Mble (JIU3UH, apPTUHUH, TUCTUINH, TPEOHUH, JIEULIMH, U30JICHINH, BaJH, METHOHUH,
TpunTodaH u (heHunanaHuH). Y CTAaHOBIIEHO, YTO NIPH HEIOCTAaTKE 3aMEHUMBIX aMU-
HOKHCJIOT HE3aMEHHMMBIE MOTYT PacX0JI0BaThCs HA X CUHTE3 B OpranusMe. Tak, npu
HEJOCTATKE IUCTEHHA HA €r0 CHUHTE3 PAacXOyeTCsl METHOHHUH, a ITPU HEJIOCTaTKE TH-
po3uHa — ¢eHunananuH [3]. Hegoctatok He3aMEHUMbBIX aMUHOKUCIIOT MPU KOpMJIe-
HUU IPUBOJUT K MOBBIILIEHHOMY NOTPEOJICHUIO OelKa, TO €CTh K YBEJIMUEHHUIO 3aTpaT
KOpMa Ha €MHUILY IPUPOCTa PHIOHI.

B TO xXe Bpems Hamuuue TeX WJIM MHBIX aMUHOKHCIIOT HE O3HAauyaeT, YTO OHHU
OyIyT XOpOIIO yCBamBaThbCs. AMMHOKHUCIOTBI MOTYT HaXOJUThCA B TPYIHOYCBOsIE-
Mol (opMe 111 opraHu3Ma pbi0, B MEPBYIO OUepeab M3-3a UX MPOCTPAHCTBEHHOTO
ctpoenus (D-, L-uzomepsr) u T.11. [6].

[TpoGiiema ¢ 06ecreueHHOCThIO ChIpheM KOMOMKOPMOBOTO MPOU3BOACTBA B bena-
PYCH CTOUT YPE3BBIYAHO OCTPO. DTO BBI3BAHO B MIEPBYIO OUYEPEb BBICOKOW CTOMMO-
CTBIO PBIOHON MYKH, a B mocienayrouem u ee aedpuuurom. Huzkoe kauectBo psina
TPAJAUIIMOHHBIX KOMIIOHEHTOB CIIOCOOCTBOBAJIO aKTHBU3ALMH UCCIIEA0OBAHMM B 00J1a-
CTH TOMCKAa aJIbTEPHATUBHBIX 3aMEHUTENEH M 00OraleHUuI0 KOPMOB OHMOJIOTHUYECKU
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aKTUBHBIMU JOOAaBKaMHU. BOJBIIMHCTBO BOMPOCOB, M3YUYEHHBIX YYEHBIMU B 3TOM
HaIpaBJICHUU paHee, OCTAIOTCSl aKTyallbHBIMU U B HacTtosilee Bpems. OaHaKo ¢ pas-
BUTHEM TEXHOJIOTUH MEepepadOTKU ChIPhs MEpEeYEHb BO3MOXKHBIX KOMIIOHEHTOB JIJIsi
MPOU3BOJICTBA PBHIOHBIX KOPMOB TOCTOSIHHO OOHOBisieTcsl. ONTUMaIbHBIN ypOBEHb
CBIPOTrO MPOTEMHA B KOpMaX 3aBUCHUT OT KaUECTBA UCTOYHUKOB O€JIKa W mpernosara-
e€MbIX HOpM KopmiieHUs. [IpeanpuHuMaemMbie NONBITKU MCIIOIL30BaTh MPU BhIPAIU-
BaHUU JIOCOCEBBIX PHIO JICIIEBbIE PACTUTEIBHBIE PAIMOHBI TEPMENIM U TEPIAT HEya-
gy [4]. CocTaB pacTUTENbHOrO0 O€jika 3HAYUTENIBHO OTJIMYAETCS OT >KMBOTHOTO. B
CBSI3U C OTUM TIPH BBOJIC OOJIBIIIOTO KOJIMYECTBA PACTUTEIBHBIX KOMIIOHEHTOB HE00-
XOJIMMO TIIATEJIbHO KOHTPOJIUPOBATh AMUHOKHUCIIOTHBIN cocTaB [7].

[Tpu sTOM mrcOanaHCc COOTHOIICHUS PACTUTEIHHOTO U )KHBOTHOTO TIPOTEUHA TIPH
COOJIO/ICHNN BCEX OCTaJbHBIX MOKa3aTeseil (MUTaTeIbHONW EHHOCTH CHIPhS U KOM-
OMKOpMa, yCIIOBUNM KOPMIICHHMS, COATaHCHPOBAHHOCTH AMHHOKHCIOTHOTO COCTaBa)
MPUBOJUT K HApYIICHUI0O OOMEHHBIX MPOLIECCOB B OpraHusMme (openu, B MEpPBYIO
ouepeqb Hapylaercss GyHKIUS MMEUEeHH, YTO HETAaTUBHO CKa3bIBAETCSI HA KU3HECIIO-
COOHOCTH PBIOBI. B CBsI3U ¢ 9TUM MpU COCTaBICHUU PEIENTYp KOMOMKOPMOB HE0O-
XOJIUMO KOHTPOJUPOBATh COOTHOIIEHUE PACTUTENBHOTO U dKUBOTHOTO MPOTEHUHA.

HetpanuunoHHble KOPMOBBIE KOMIIOHEHTBHI B COCTaBe KOMOWKOpMOB. Ilouckom
3aMEHUTENeH PhIOHOW MYKH KaK OCHOBHOI'O OEJIKOBOIO KOMIIOHEHTA 3aHSUIUCH €IIE
B 70-e¢ rogel B CCCP. OnHUM M3 NEPEIOBBIX SBISETCA OMBIT UCIIOIb30BAHUS B Kaye-
CTBE TaKOT0 KOMIIOHEHTa MOJIOUHO-0enkoBbIi KoHIIeHTpaT (MBK) u 6uomaccy Bojo-
ponookucistomux Oakrepuit (bBB), pazpabotannusiii E.A. 'ambiruaeiM 1 A.H. Ka-
HUJIbEBBIM.

MoJ104HO-0€IKOBBIM KOHIIEHTPAT MPECTaBISET COOON BHICOKOOEIKOBBIM Ha OC-
HOBE€ Ka3euHa MPOAYKT, OOTraThlii HE3aMEHUMBIMU aMUHOKHCIOTaMHu. [locie nepBoro
Mecsla BbIpAIlMBAHUS JyUII pe3ynbTaT mokasan kopMm ¢ MBK — npupoct maccsl
pbi0 coctaBua Ha 13% BhImIe, yem 6€3 HEro, OJIHAKO, K KOHITY BTOPOrO MecsIia Hc-
CJI€0OBAaHUI PE3YIbTAaThl U3MEHUIIUCH B XYAIIYIO CTOPOHY.

N3BectHO, uTto bBb B BHIE CyXuX MOPOLIKOB OTINYAETCS BBICOKMM YPOBHEM
npotenHa, 10 80% B cocTaBe W JOCTATOYHO OJIATOMPHUSTHBIM COYETAHHUEM He3ame-
HUMBIX aMUHOKHCJIOT, OJIHAKO, P JOBOJIBHO BBICOKOM COJIEpYKaHUM apTUHUHA, JU-
3uHa W (eHUJIaTaHuHA, OTHOCUTEIHHO OeAHBI METHOHHMHOM U TPUNTOGAHOM, YTO
OTPaHUYMBAET BO3MOXHOCTh BKJIIOUCHHS UX B OOJIBIINX KOJUYECTBaX B KOMOMKOpMA
1 mococéBbiX. M3 mannpix E.A. I'ambiruna u A.H. KanuaseBa, ppIObI TOTydaromme
B pauuone nutanusd bBb yBenmnuniu cBoii npupoct Ha 24% u npaktudecku Ha 10%
MO3BOJIMJIA YMEHBIITUTH 3aTpaThl kKopMa. OIHAKO ¢ POCTOM PBIOBI, MOJOXKUTEIBHBIH
addekt ot ucnonwszoBanusi bBb yMeHbIanics oT Mecsia K Mecsily, dKCIepUMeH-
TagbHO OBUIO YCTAaHOBJICHO, YTO HauiydmuMm oOpa3zom bBBbB mposBnser cebs mpu
KOPMJICHUH MOJIOJIA JTOCOCEBBIX PHIO.

[TapamienbHO ¢ ATUM BEIUCH DKCIEPUMEHTHI MO 3aMEIICHUIO JOPOTON PHIOHOMN
MYKH ¥ JPYTUMH HETPAAUIIMOHHBIMU OEJTKOBBIMM KOMIIOHeHTamMu. Tak Ha 6aze J1a0o-
patopun KopMoB PVYII «HCTUTYT pBIOHOTO XO34iCTBay Uil MCCIAEAOBAHHUI BO3-
MOKHOCTH 3aMEHBI PHIOHOM MYKH MCIIOJIb30BAIH MPOTEUHOBYIO MYKY — OMOTEXHOJIO-
TUYECKOTO TPOU3BOJICTBA U COEBYIO MYKY 00€3KUpEHHYIO [4].

AHaJIN3 SKCIEPUMEHTAJIbHBIX JAHHBIX TMOKa3aj, YTO MPOTEHHOBYIO MYKY MOYHO
MCIIOJIH30BaTh B COCTaBE KOMOWMKOPMOB JJIsl JJOCOCEBBIX PHIO B KosmmuecTtBe 5S—10%,
71€30/I0pUPOBAHHYI0 HEOOE3)KUPEHHYIO COEBYIO MYKY B KonmdectBe 5—13%.
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3aki0ueHue

AKTyaJIbHBIM OCTA€TCS BOMPOC IO MOBOJIY YACTUYHOM WJIU MOJTHOM 3aMEHBI 10PO-
rocrosiieil pploHON MyKHU Ha Oosiee JIenEBble KOMIIOHEHTHI U aHAJIOTH, KOTOPBIE €llle
03BOJIAT 3aMeHUTh 60-70 % phIOHON MYKH.
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