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COBPEMEHHBIE TEHAEHIIUH B PASPABOTKE
IOPEKTUBHBIX KOMBUKOPMOB JIJI51 PbIb

Annotanusi: J[ns ycrienrHoro pasBuTHs peIOHON oTpacin B PecrryGnuke Bemapyck TpeOyeTcst obecrieueHre 00BHEKTOB
AKBaKYJIBTYPbI HEJOPOTUMH, KaUeCTBEHHBIMH, 0€30MacHBIMU 1 3P ()EeKTHBHBIMI KOMOUKOPMaMu. THCTUTYT pBIOHOTO X035~
ctBa HanmonanbsHolt akagemun Hayk benapycu pazpabaThiBaeT HOBBIE BUIBI OT€UECTBEHHOIO ChIPhS U3 OTXOJ0B Hepepada-
TBHIBAIOIMINX MPOU3BOACTB, B JACTHOCTH OTXOAOB MepepaboTKH PIOLL. JJaHHOE BEICOKOOEIKOBOE CHIPhE SABISACTCS HAWITY IITHM
JUTSI TIPECHOBOIHOMN PBIOBI, 0COOEHHO ISl IIEHHBIX BUIOB. B HacTosmee BpeMs MOJIyueHbI JJabopaTopHbIe 00pa3Isl PEIOHOTO
THJIPOJIN3aTa, KOTOPBIH CHOCOOEH 3aMEHHUTh UMIIOPTHYIO PhIOHYI0 MyKy Ha10-15% B cocTaBe KOMOMKOPMOB JJIsi PBIOBI,
YTO MO3BOJIUT yJEHIEBUTh OT€UECTBEHHBII koMOuKkopM Ha 7—10 %. Pa3paboTka ruaponusara U3 0TX0I0B NepepabOTKU POk
MO3BOJUT CO3/1aTh 3aMKHYTBHIH IHKI MepepabOTKH PHIOBI C TOMyYCHHEM BBICOKOKAYECTBEHHOIO KOMOMKOPMOBOTO CHIPBSL.
Paspaboran HOBEIN JedeOHO-TIpodrTakTHIecKuil KoMOKopM «Mukc-Kopm» u TexHHYecKkue yciaoBus Ha Hero. KomOnkopm
MpeAHa3Ha4YeH I NPOQUIAKTHKY U JICUeHNs OaKTepHabHbIX HH(EKIUH KapHOBBIX PO, B €r0 COCTaBE UCIOIb3YeTCs Ha-
TypasibHbIH GUTOONOTHK « Mukc-Oumy B koaudecTBe 600 r/1. [logoGpaHsl pexXxMMBI BIAroTEIIOBOH 00padoTKN KOMOMKOpMa
«Mmuxkc-Kopm» 17151 COXpaHEHHS €ro aKTUBHOCTH. [IpOM3BOACTBEHHBIC NCTIBITAHHS, TIPOBEICHHBIC B PHIOX03aX PECITyOIHKH,
MOKa3ajy, 4To KoMoukopM «Mukc-Kopm» noBbIaeT BEDkHBaeMocTh kapra Ha 80 % npu 6opsbe ¢ 6akTepraibHBIMU HH]EK-
usimu. Kom6ukopm «Mukc-Kopm» 1M03BoJIsSIeT HCKIIIOYUTE HCHOJIB30BAHNE aHTHOMOTHKOB IPU MPOQUIAKTUKE U JICUCHUN
6axTepranbHBIX HHPEKINH Kapra, 4TO JaeT BO3MOKHOCTh MOy JaTh KOJIOTUYECKH YUCTYIO MPOAYKIHIO, BOCTPEOOBAHHYIO
Ha MHPOBOM pBIHKE. HOBBIN KOMOMKOpPM y’Ke MCHONb3yeTcsl KpyNHbIMU peiOXo3amu Pecny6nukn benapych (ppioxo3 «Bo-
ma» 1 OPX «Ceneny). CoBmectro ¢ HIIL[ «ApmOrnorexnonorus» HanmonanpHoit akanemMnn Hayk PecrnyOmukxu ApMeHHs
1 HanuoHanbHBIM MOTUTEXHUYHCKMM YHUBEPCHUTETOM ApPMEHHHU pa3pabaThiBacTCs HATypabHbI KOHCEPBAHT U3 OTXOJ0B
BHHHOTO NTPOM3BOACTBA. beH3MINMU BUHHOM KUCIOTHI, BHIACIECHHBIH U3 OTXOA0B BHHHOTO IIPON3BOJCTBA, ITOKAa3a]I BHICOKYIO
AKTUBHOCTH B OTHOIICHHH yCIIOBHO-IIATOT€HHBIX IITAMMOB CaJIbMOHEIIIB! M CTA(HIIIOKOKA, BEI3BIBAIONINX BHICOKYIO CMEPT-
HOCTH PBIOBI NIPH MCHOJIB30BAHNY 3apaKeHHBIX UMW KOMOMKOPMOB. /laHHasi pa3paboTka B MEPCHEKTHBE MO3BOJIUT C/eaTh
OTEYECTBEHHbIE KOMOMKOPMa KOHKYPEHTOCOCOOHBIMHU 10 CpokaM XpaHeHus. Biaromapuoctn. VccienoBaHus BBITIOTHEHBI
B paMKax CIeAyIOIuX mporpamMm: ['ocynapcTBeHHas MporpaMMa Hay4HBIX HccienoBaHui «KauecTBo u 3 pekTuBHOCTS ar-
POIPOMBIIINICHHOTO IPOXU3BOACTBa» U [0CymapcTBeHHAs! HAyYHO-TEXHHUYECKasl IPOrpaMMa « ATpOIPOMKOMITIEKC». ABTOPEI
BeIpakaroT OiaromapHocTh HanmonansHoi -akageMnu Hayk benmapycn u MuHMCTEpCTBY cenbekoro xossiicra PecriyOnuku
benapych 3a monaepKKy AaHHBIX UCCIAEAOBAHUI.

KuroueBble c/10Ba: akBaKyIbTypa, Kapil, KOMOHMKOpMa, THIPOIN3AT, IPOTEHH, )KHUP, PIOHAS MYyKa, OTXOIBI MepepadoT-
KH PBIOBI, ruiponu3ar, purodnornk Muxc-Oiin, Mukc-Kopm, OakrepuanbsHble HHOEKIINH, OTXO/bI BAHHOT'O IIPOU3BOJICTBA,
OCH3MWJIMMMUJL BAHHOH KHCIOTHI
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WAYS TO IMPROVE EFFICIENCY OF COMPOUND FEED FOR FISH

Abstract: The successful development of the fish industry in the Republic of Belarus requires the provision of aquaculture
facilities with low-cost, high-quality, safe and effective feed. Institute of Fish Industry of the National Academy of Sciences of
Belarus is developing new types of domestic raw materials of waste industry, in particular fish processing waste. This high-pro-
tein raw material is the best for freshwater fish, especially for valuable species. Currently, laboratory samples of fish hydrolyzate
have been obtained, which can replace imported fish meal by 10—15 % in composition of compound feed for fish, which will
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make it possible to reduce the price of domestic feed by 7-10 %. Development of hydrolyzate from fish processing waste will
create a closed cycle of fish processing with production of high-quality compound feed raw materials. A new treatment-and-pro-
phylactic compound feed “Mix-Feed” and its specifications have been developed. Compound feed is intended for prevention and
treatment of bacterial infections of carp fish, natural phytobiotic Mix-Oil is used in its composition in the amount of 600 g/t.
Moisture-and-heat treatment modes of “Mix-Feed” compound feed was selected to preserve its activity. Conducted production
tests at the republic's fish farms showed that compound feed “Mix-Feed” increases survival rate of carp by 80 % when fighting
against bacterial infections. Compound feed “Mix-Feed” allows to eliminate the use of antibiotics for prevention and treatment
of bacterial infections of carp, which allows to obtain environmentally friendly products being in demand in the world market.
The new feed has already been used at large fish farms of the Republic of Belarus (fish farm “Volma” and OFH ““Selets”). In co-
operation with SPS “Armbiotechnology” of the National Academy of Sciences of Armenia and the National Polytechnic Univer-
sity of Armenia, natural preservative from wine production wastes is being developed. Tartaric acid benzylimide, isolated from
wine production waste, showed high activity against conditionally pathogenic strains of salmonella and staphylococcus, causing
high mortality of fish when using contaminated compound feed. In the future, this development will allow domestic feeds to
become competitive in terms of storage period. Acknowledgments. The study was performed within the framework of the fol-
lowing research programs: State program of scientific research “Quality and Efficiency of Agroindustrial Production” and State
Research and Technical Program “Agropromkompleks”. The authors are grateful to the National academy of sciences of Belarus
and the Ministry of Agriculture of the Republic of Belarus for supporting these researches.

Keywords: aquaculture, carp, compound feed, hydrolyzate, protein, fat, fish meal, fish processing waste, phytobiotic
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Beenenne. Kax Obl ueoBeuecTBO HE CTPEMHIIIOCH COXPAHUTH Cpely OOMTAaHUS, YIYULIUTh 3KOJIO-
rUlo, B Onmmkaiimem OyayIieM OCHOBHBIM HUCTOYHHMKOM PHIOOMPONYKIIMH CTaHET MPOAYKIHs, BhIpa-
LICHHAs B akBakyJapType. OMHAKO BMECTE € MEPCIEKTUBAMU OypHOTO pa3BUTHS aKBaKyJIbTYphl MPO-
THO3UPYETCS U BPEIHOE BO3/IEHCTBHE, KOTOPOE MOKHO Pa3/eInuTh Ha CIEAYIOIIUe TPYTIIbL:

1) Ouonormyeckoe 3arpsi3HEHUE Cpellbl OOMTAHMSL B'CAMHX aKBaKyJIbTypax 3a CUET HCIIOJIb30Ba-
HUS KOMOMKOPMOB C IIPUMEHEHNEM KOPMOBBIX aHTHOHMOTUKOB, CTUMYIISITOPOB POCTa U T.J.;

2) MpUMEHEHHUE PAa3JINYHBIX JIEKAPCTBEHHBIX TIPETIAPATOB JJIsl COXPAHEHHSI BRIPAIIUBAEMOI0 TIOT0JI0-
BbSl, TOPMOHAJIBHBIX MPEMNapaToB U T.JI., OKa3bIBAIOLINX HETaTUBHOE BO3/ICHCTBHE HA 37I0POBBE JIIOJIEH;

3) BO3HMKHOBEHHE OYaroB BHPYCHBIX, OaKTEpHaJIbHBIX, TPHOKOBBIX W Mapa3suTapHBIX Ooyie3Hen
B aKBaKyJBTYpeE.

B nmacrosmee Bpems 10 40 % moTpedasieMoii ppIObl B MUPE TPUXOAUTCS HA OO0 UCKYCCTBEHHO pa3-
BeZieHHOW U BhIpameHHoi [1]. B 6mmxkaitmme 20-30 net, ¢ ygeToM pocTa HaceleHUs W MOTpeOHOCTeH
B OeKax KUBOTHOTO IPOHMCXOKACHHS, aKBAKYIBTYpy (Kapma, Gpopenb, oceTpa, coMa u ZIp.) HE0OXOTUMO
BOCIIPHHUMATH KaK 000CHOBAaHHYIO HEOOXOMMMOCTH [2]. B ¢BsI3u ¢ 3TUM TpeOyeTcs He TOIBKO YBEIIHUe-
HHe 00bEMOB BBIPAITIBAEMON PBHIOBI, HO U pa3pab0TKa COBPEMEHHBIX OMO- M KOJIOTHYSCKH 0€30TacHBIX
KOMOMKOPMOB IS phIO pa3HBIX BUJOB M BO3PACTOB, a TAK)KE JICKAPCTBEHHBIX IPENapaToB M J00ABOK,
KOTOPBIE HE OKa3bIBAIOT IaryOHOTO BO3IEHCTBHS KaK HA OPraHU3M UYeJIOBEKa, TAK U Ha SKOJIOTHIO.

Pa3BuTne phIOOXO3SMCTBEHHON AEATENBHOCTH TMPEAyCMOTPEHO [ ocymapcTBEHHOW MpOrpaMMOit
pasBuTHs arpapHoro 6m3Heca Pecriyonuku bemapyce Ha 2016—2020 rofsl, T/ie YKa3aHO, YTO OOBEMBI
IIPOU3BOZICTBA TOBAPHOM PbIOBI B pecnyOiIrKe JOCTUTHYT 18,2 THIC. T, B TOM YMCJIE NPYJOBOH PHIOBI —
15,8 ThIC. T, IEHHBIX BUAOB pbIO — 1,2 THIC. T, 03epHO-pedHOl — 1,19 ThIC. T. [I7151 BRIpalIUBaHuS yKa3aH-
HBIX 00BeMOB pBIOBI TpeOyeTcst okoso 40 ThIC. T KOMOMKOPMOB IS Kapna u okoio 2000 T komOuKop-
MOB JJIs1 IEHHBIX BUJI0B pbIO B rof [3, 4]. B Hacrosiiee BpeMsi OCTPO CTOUT BONPOC 0OECIEUCHHOCTH
pr16x030B Pecmy6nuku benapych komOnkopMamu, 3a4acTyio 00€CHEeUeHHOCTh COCTaBIsET He Ooiee
75 %, B HEKOTOPBIX ppIOX03ax 25-30 %. [maBHY10 poib B HEAOCTATOYHON 00eCIeueHHOCTH KOMOUKOP-
MaMU UTpaeT MX CTOMMOCTh, KOTopasi B cpeaneM coctasinsger 700 pyO/T 4yist pa3HOBO3pACTHOTO Kapra
u ot 220010 3800 pyO/T ang neHHbIX BUAOB pbIO. [Ipu 3TOM nis yaepkanusi LeHbl KOMOMKOpPMa Ha
MPUEMIIEMOM YPOBHE KayecTBO KOMOMKOPMOB M3 TOfia B roj CHIDKaeTcs. g CHUKEHHSI KOHEUHOH
CTOMMOCTH KOMOMKOPMOB CHJIBHO YTPOIIAeTCs PEeLenTypa, U3 pelentyp KOMOMKOPMOB A Kapra
MPaKTUYECKU UCKIIIOUEHBI KUBOTHBIC TPOTEUHBI (PHIOHASI, MSICOKOCTHAS MYKa), CHUKEHO COJIeprKa-
HUE JXUPOB U T.A. 3a pyOeoM O0JIbIIOe BHUMAaHHE YIENSIOT cOalaHCHPOBAaHHOCTH KOMOMKOpMa I10
AMUHOKHCIIOTHOMY, KUPHOKUCIOTHOMY U BUTaMUHHOMY COCTaBY JJIsl KOHKPETHOTO BHJIa PHIObI, BO3-
pacTa u gaxe ycnoBuid BeipammBanus [5]. [lomoOHBIN MOAX0A MO3BOJSET COKPATHTh pacxod KoMOu-
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KOPMOB 3a CYET BBICOKOH YCBOSIEMOCTH U TEM CaMBbIM MOBBICUTH TPOAYKTHBHOCTH PHIOBI, COXPAaHHOCTD
MOTOJIOBBSL M €ro 370poBke. B cocraBe 3apy0eKHBIX KOMOMKOPMOB AJISI PBIO NIMPOKO UCIIOJIB3YIOTCS
pacTUTENbHbIE U )KUBOTHBIE THAPOIU3ATHI (TOPOXOBBIH, COEBBIN, PHIOHBIN), BTOPUYHBIE TPOTYKTHI TTH-
HIEBBIX TPOU3BOJCTB (0apia, IpoOHHA, THAPOIU3AT MTUBHBIX JIPOXKIKEH U JIP.), ATTPAKTAHTHI, OUOTOrU-
YECKU aKTUBHBIC BEILIECTBA, KOTOPHIE B HAIIEH CTpaHE HE UCIIONIb3YIOTCA [0, 7].

OTaenpHON TPYNIION BBRIICISIOTCS KOMOMKOpPMA ISl IIEHHBIX BHJIOB PBIO. DTO Hanboyee Joporo-
cTosIMe KOMOMKOpMa, B COCTaB KOTOPBIX BXonuT 10 50 % npotenna u 10 40 % xupa, B 3aBUCUMOCTH
OT BuJa 1 Bo3pacTa peiob! [8]. K meHHBIM BHaM, BeIpanuBaeMbiM B Pecriyonuke benmapycs B HacTo-
sg1ee BpeMsi, OTHOCST palyXHyIo (opeib, oceTpoBble BUIBI U €BPOIEHCKOro coma. PallMoH JaHHBIX
BUJIOB B €CTECTBEHHOU cpenie ooutanus Ha 85 % u OoJyiee COCTOUT M3 OEITKOBOW MUIIH, TIOITOMY TIPH
pa3paboTke KOMOMKOPMOB 3Ta OCOOEHHOCTh UX MUTAHUS 00S3aTEIBHO YUUTHIBACTCS, IPHIEM OCITKO-
Bas MULIa — 9TO pbIda, pauku, HaceKoMbIe U T.A4. [9]. B cocTaBe KOMOMKOPMOB [J151 LIGHHBIX BUJIOB PHIO
B Ka4eCcTBE )KMBOTHOTO MPOTEMHA UCIIONIb3yeTCs PHIOHAS MYyKa. B MUPOBOii MpakTuKe U3-3a CHIKEHUS
00BEMOB PHIOHON MYKH M TPOOJIEM € €€ KaYeCTBOM CTapaloTCsl HAWTH ajJbTePHATHUBEI, KOTOPBIE TO3BO-
JAT €€ 3aMEHHUTh B COCTaBe KOMOMKOpMa XOTs ObI yacTudHO [10].

B cBs13u ¢ 3TUM OJTHUMH U3 OCHOBHBIX ITyTeH MOBBIIECHUS 3P (HEKTHBHOCTH KOMOMKOPMOB JIJIs PHIO
SBJISAIOTCS CIEAYIOIINE HAllPaBJICHUS UCCIIEJOBAHUI:

1) pa3paboTka HOBBIX BHIOB CHIPhSI HA OCHOBE BTOPHYHBIX MPOAYKTOB MUIIEBBIX TPOU3BOJICTB;

2) pa3zpaboTka Je4eOHO-TPOUIAKTHYECKMX KOMOMKOPMOB Ha-OCHOBE OMO0E30IaCHBIX MPEnapaToB.

WHCcTuTyT pHIOHOTO XO03s11icTBa HammonanpHOW akajgeMun HayK bemapycw 3aHWMaeTcsi pa3paboT-
KOM KOMOMKOPMOB JjIsl pbIO Ha MPOTsKeHUH 60 JIeT, rie JUIsL 3TUX Liejiel Oblia co3/aHa CIrieIuain3u-
poBaHHas nabopartopus. Jlis pemieHus 3aad, NOCTaBICHHBIX TIepell PHIOHONM OTPaCIbl0, HHCTUTYTOM
pa3pabaThIBaIOTCS COBPEMEHHBIE KOMOWKOPMa M HOBBIE BUABL ChIPbS, COBEPIICHCTBYIOTCS TEXHOIOTHH
uX Mpou3BoAcTBa. B HacTosmiee BpeMst UHCTUTYT pbIOHOrO X03siicTBa HannonaapHOW akageMun HayK
benapycu mionorBopHO padoTaet ¢ 3apyOeKHBIMH TApTHEPAMHU, HanpuMep ¢ PecrryOonnkoit ApMeHus.

Lenb paGoThl — MOMYYHUTH HOBBIC BUABI OTEUYECCTBEHHOTO CHIPBSI M3 OTXOJOB IepepadaThIBaIOIINX
MIPOM3BOACTB, B YACTHOCTH OTXOJIOB MEPEepaOdOTKU PBIOLI, M3yduTh 3 (HEKTHBHOCTh HCIIOIH30BaHUS
¢buTodmoTrka «Mukc-Oii» B cocTaBe KOMOMKOpMa ISl JIeueHHsT ¥ MPO(QUIAKTUKH OaKTepUaTbHBIX
nHEeKIUH Kapna 1 pa3paboTaTh HaTypaJbHbIC KOHCEPBAHTHI B KOMOMKOPMA JIJIsl IGHHBIX BHJIOB PHIO.

OcHoBHass yacTh. ONHUM W3 TEPCIEKTHUBHBIX BHUJIOB CHIPbS B3aMEH PBIOHOW MYKH SIBIISIETCS
pBIOHBIN rusponau3ar. [PeiOHBIC OCTKOBBIC IHAPOIM3ATHI — 3TO MPOAYKTHI C OOJIBIIUM COJCPIKAHUEM
CBOOOJIHBIX aMHHOKHCIIOT W HU3IIUX TETTH/IOB, 00Jaarolne XOpOIIMMH (PYHKIIMOHAIBHBIMU U TTH-
TaTeIbHBIMU cBOMcTBamMu.] [lomydaroT peIOHBIN rUIpOIN3aT, KaK MPaBUIIO, U3 OTXOIOB MepepaboTKH
PBIObI M HEKOHIWLIMOHHOW MEJIKOH PBHIOBI, KOTOPYIO HEJIb3sl UCIOJB30BaTh B MHUILEBOW MPOMBIIIJICH-
HOCTH, IPUIEM HCIIOTB3YIOT KaK MOPCKYIO0, TaK M IIPECHOBOAHYIO prIOy [11]. B mocmeqanx padorax mo
npobJiieMe HEeAOUCIIOIb30BaHMSI BOAHBIX PECYPCOB OTXOJaMH MPHHSTO HA3bIBaTh KOHEYHBINH MPOIYKT,
KOTOPBII HE UMEET JTaJIbHEHINEero. HCIob30BaHms. Bee To, 94TO MOMIIeKUT najapHeneil mepepadoTke,
SBIISIETCSI ChIpbeM [12], cocTaB KOTOPOro BapbUPyeT B 3aBUCHMOCTH OT BHJIa PBIOBI, U3 KOTOPOTO OHO
MIPOU3BEJIEHO, Ce30Ha U IPYTHUX (aKTOpOB. B KayecTBe ChIPhsi MOTYT UCIIOJIB30BAThCS PHIOHBIC TOJIOBHI,
YacTH TKaHEW phIOBI, OTACICHHBIC B XO/e (pUileTHpPOBaHMS, KOCTH, KOKa, BHYTPEHHUE OpPTaHbl PHIO.
lonoBBI 1 KOCTH LIENECO00pa3HO NepepadaThIBaTh 0 UMEIOLICHCS TEXHOIOTUH TPOU3BOICTBA PHIOHOM
MYKH, B TO BpeMsI KaK MSATKHE TKaHU U BHYTPEHHUE OPTaHbl, COAepKaIlne IEHHbIe TUTTHIHYI0 1 Oe-
KOBYIO (DpaKIIFH,; OCTAIOTCS HEBOCTPEOOBAaHHBIMHU.

Jst 3 PexTUBHON epepadoTKH ChIPBS, COAEPIKAIIETO KaK OSITKOBYIO, TaK M JIUMHUIHYIO (ppaKiin,
MPUMEHSIETCS THIPOJIH3, KOTOPBIN MMO3BOJISET TIONYYUTh HAa BBIXO/IE KaK PHIOHBIN JKUP, TAK U PHIOHBIH
OenkoBbIi ruAponu3at. CymecTBYIOT ABa MYTH MPOBEICHHS I'MAPOIN3a — XUMUYECKUH U (pepmeHTa-
THUBHBIN, HO M3-32 CPAaBHUTEIHHON OMACHOCTH MPOBEICHHUS XMMHUUYECKOTO THAPOIN3a, C TPHMEHEHH-
€M OITacHBIX PEarcHTOB U He OEPEKHOT0 OTHOLICHMS K CHIPBIO, IPEANIOUTUTEIBHON SBISETCS TEXHO-
norust pepMeHTaTuBHOTO ruaponusa [13]. M3BecTHas TEXHOJIOTUSI KOMILIEKCHOW TepepaboTKH ChIpbs
BKJIOYAeT B ce0s (pepMEHTATUBHBIN THAPOIH3 B Auanazone tremmepatyp ot 40—60 °C, nHaKTHBaIINIO
¢depmenToB npu 90 °C u nocnenyromyo cenapanuio. OCHOBHBIM HEIOCTATKOM 3TOH TEXHOJIOTUH SB-
JISeTCS TPUOPUTETHOE TOJyYeHHE KAaueCTBEHHOTO THAPOIH3aTa, HEXXENH PBIOHOTO JKHpa, TaK Kak
B XOJIe TIpoIiecca THAPOIN3a )KUPoBask PpaKIus OKUCISETCS 3a CUET MPUCYTCTBHS (DepMEHTa JINTA3bl,
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KaK CJEICTBHE, Ka4eCTBO IOTOBOI'O PHIOHOrO XKHUpa yXyAuaeTcs. M3BecTHAsI TEXHOJIOIUs JOCTATOUHO
9HEProeMKa M3-3a MCIOJIb30BAHUS PACHBIINTENBHON CYIIKH, II03TOMY aKTyaJlbHO IMPOBEICHUE UCCIIe-
JOBAHUH JJIs1 HAXOXKACHUS YPPEKTUBHOM 3aMEHbI JaHHOMY CIOCO0Y CyIKH. TakyKe Hy»KHO OTMETHUTH,
YTO Ka4eCTBO MOJy4aeMbIX (PaKIUi 3aBUCUT HE TOJIBKO OT yCIOBHI nepepaboTKU ChIPbs, HO U OT €ro
KadecTBa Mepe] HayajaoM MepepadoTKH, a Takke 3(GeKTUBHOCTH (epMeHTHOro npemnapata.[14—19].
[TosTOMY aKTyaJIbHBIM SIBIISICTCS M3YUYCHHE OTEYECTBEHHBIX OTXOIOB NepepadOTKH PhIOBI, pa3paboTka
9Hepro3(pHeKTUBHON TEXHOIOTUU C YYETOM MECTHOT'O CBIPbSI C HOJIYUYCHHEM KauyeCTBEHHOI'O PhIOHOTO
CUAPOJIN3aTa, CHOCOOHOTO YACTHYHO 3aMEHUTH UMIIOPTHYIO PHIOHYIO MYKY.

[Ipu mpoBeaeHNM HayYHBIX HCCIEIOBaHUMN OBIIIM OTOOpaHBI M M3YUYEHBI PHIOHBIE OTXO/ABI OT Iepe-
paboTku peIObI U3 ppIOX030B PecnyOnuku benapycs. B nexax mo mepepaboTke mpecHOBOAHOM PBIObI
OCHOBHBIMH OTXOAAMH SIBIISIIOTCS BHYTPEHHOCTH PBIOBI, MSICOKOCTHBIN OCTATOK, YelTysl 1 Kypka. Vc-
clieioBaHue (PU3MKO-XUMUYECKHX XapaKTEPHCTHUK OTXOJIOB NIepepadOTKK TPECHOBOJHOM PHIObI ITOKa3a-
JI0, YTO OTXO/IbI OT NepepaboTKU Kapra coxepkar B cpeareM 19-25 % coiporo mporenna, 25-35 % cbl-
poro Xupa, OTXOABI OT MepepaboTKu ToacTonoOuka coaepxkat 22—28 % cbiporo nporenna u 40—60 %
KHUpa, a OTXOIbI OT TIepepaboTKH MPYAOBON PHIOHI (Jietna, Kapacs U T.1.) — 1046 % chIporo mpoTenHa
u 10 52 % cBIpOro xupa, NpudeM XMMHUYECKUH COCTAB CYILECTBEHHO U3MEHSETCS B 3aBUCHMOCTH OT
ce30Ha (BECHa, JIETO, OCEHb).

Ha cnenyromem stame ucciiefoBaHUil ObUIO OIpENesIeHO BIMSHHE (DEepMEHTHOro mpernapara,
CTETMEHN M3MEJIbUCHUs, TUAPOMOAYIS (COOTHOLICHUS BOJABI M PBIOHOTO (apiua) U TeMmreparypsl Ha
Mpolecc MPOTEeKaHus THAPOIN3a. beun mogodpansl GpepMeHTHEIE ITpenapaTsl 6eJI0PyCCKOTO MpOou3-
BOJICTBA, HO3BOJISIFOIINE TUAPOJIIM30BATE OTXOBI
C MOJYYEHHUEM MPOAYKTOB TMAPOIU3a: THIPOIH-
3aT, peIOHBIN JKUP M TBEpAbIA ocTaTOK. BHemHMIA

PbI6HBIA Xu1p
.1‘/ BT KOHEUHBIX TPOAYKTOB T'HJIPOJIN3a MPEACTAB-

= JIEH Ha puc. 1.

Ilomo6pansl TEXHOIOrMYECKHE PEXHUMBI MPO-
HM3BOJCTBA PBHIOHOTO THApOM3aTa. BHENMTHUN B
[I0JTyYE€HHOT' 0 THIPOJIN3aTa PEICTaBJIEH Ha PUC. 2.
L Teéppbli Pu16HBIN THApONM3AT B 3aBUCHMOCTH OT KO-
HEYHOI'0 KayecTBa MOXKET HCIIOJIb30BAThCS Kak
B KOMOWKOPMOBOM, TaK W MHILIEBOH MPOMBIII-

Twaponuaat

Puc. 1. BHelmHuil BUI TPOAYKTOB rMAPONH3A JICHHOCTH. OKCIIEPUMEHTAIIBHO TIONYYEHO, YTO
PBIOHBIX OTXO/I0B B COCTaBC KOM6I/IKOpMOB JJIs1 OICHHBIX B 0B pBI6
Fig. 1. Appearance of fish waste products hydrolysis PBIOHBIN THAPOIN3AT CHUXKACT COACPIKAHUE HM-

Puc. 2. BHemHuit BUJ ppIOHOTO I'MIPOIN3aTa, OJYyYEHHOT0 U3 OTXOA0B IPECHOBOIHBIX PHIO:
a — XUJIKUH THAPONIU3aT; b — CyXol ruapoIu3aT

Fig. 2. Appearance of fish hydrolyzate obtained from waste of freshwater fish:
a — liquid hydrolyzate; b — dry hydrolyzate
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MOPTHOW PHIOHON MYKH B cocTaBe komOnkopma Ha 10—15 %, 94T0 yMeHbITaeT CTONMOCTh KOMOMKOpMa
JUTSL IGHHBIX BUJIOB PbIO B cpenneM Ha 7-10 %.

B HacTosiiee BpeMst erie ogHOM MpoOieMoil SBiIsieTCsS HEKOHKYPEHTOCIIOCOOHOCTh OTEUECTBEHHBIX
KOMOHMKOPMOB JIJIs1 IICHHBIX BUJIOB PHIO IO CPaBHEHHIO C 3apYOEKHBIMU 110 cpokaM xpaHeHus. Cpok xpa-
HEHUSI OTCYECTBEHHBIX dKCTPYAHUPOBAHHBIX KOMOMKOPMOB JIJISl ICHHBIX BUOB PHIO COCTABIISET 3 Mecsa,
a 3apyOeXHBIX — 6 MecsIeB. DTO 00YCIOBJICHO MCIIOIb30BAHHEM B COCTaBE 3apyOEIKHBIX KOMOMKOPMOB
pa3IMYHBIX CTAOMIM3aTOPOB U KOHCEPBAHTOB, YTO HE TPUMEHSIETCS B 0T€UECTBEHHBIX KoMOMKOpMax [20].
OnHako, HECMOTPS Ha HATYPAJIBHOCTB, (DOpENIeBBIE H OCETPOBBIE XO3HUCTBA PECITYOIUKH TIOKYIAIOT 3apy-
OeKHBI KOMOMKOPM, B 3HAYMTEIBHON CTETICHU U3-3a JUTUTENBHOrO Cpoka xpaneHus. [loaTomy B Hacto-
sIee BpeMs pa3pabaTeiBaeTcs KOPMOBasi J0OaBKa Ha OCHOBE OTXOZOB BUHHOTO IPOU3BOMICTBA, KOTOpAs
OyzleT sIBNISIeTCS €CTECTBEHHBIM aHTHOKHCIMTENEM M KOHCEPBAHTOM MJIsI IPOJICHUSI CPOKOB XPAHCHHUS
KOMOWKOPMOB, CHUKCHHS OaKTepHaTbHONH 00CEMEHEHHOCTH M Pa3BUTHSI TATOTEHHBIX MUKPOOPTaHU3MOB.

B 6a3oBoii naboparopun HanmoHalbHOTO TOTHUTEXHUYECKOTO YHHBEpPCHTETa ApMeHHH pa3pado-
TaH yNPOIICHHBIN ABYXCTAAMIHHBIA METO/I CHHTE3a UMUI0B BUHHON KHUCIOTHI (pHUC. 3) ¢ TpOMEKyTOU-
HBIM BBIJICJICHUEM MOHOAMMOHMEBBIX COJIEH BUHHOM KUCIOTHI [21].

B nanHOM Mccie0BaHUM OBIITH UCTIONIB30BAHHBI IITAMMBI, IpeAocTaBlieHHbIe LleHTpoM nenoHupo-
BaHus MuKpoopranu3mo HIIIl «ApMmOuorexHnomorus» HammoHanbHO#M akageMuu Hayk PecrryOmuku
Apmenus: Pseudomonas aeruginosa 5249, Pseudomonas aeruginosa. 9056, Klebsiella pneumonia, Sal-
monella enteritidis 5244, Staphyllococcus aureus 5302, Escherichia/coli (E. coli) DH5a, Escherichia
coli DH50/pUCI18, Escherichia coli DH50/VOG16.

HccnenoBanus mokazaiu, 4TO OCH3WJIMMHJ BUHHOH KHCIOTHI IMOJABIISIET POCT CTa(QUIOKOKKA
Staphylococcus aureus 5302, canbMmonennsl Salmonella enteritidis 5244, mTaMMOB KUIIEYHON NATOYKH
E. coli DH50,, 4yBCTBUTEIBHOIO K Py aHTUOUOTHKOB, U E. coli/DH50 pUCIS, pe3uCTEeHTHOIO K aM-
MMANAJUTAHY, OTHAKO HE MoJaBiseT pocT mrtamMma E. coli DH5a/VOG16, pe3ucTeHTHOTO K KaHAMUITUHY,
U HE TOJABJISIET POCT KJICOCHEIITBI U TICEBAOMOHAN — Pseudomonas aeruginosa 9056, 14yBCTBUTENBHOTO
KO BCEM yKa3aHHBIM aHTHOMOTHKAM. Pseudomonas aeruginosa 5249 sBuseTcs MyJIbTHPE3UCTCHTHBIM
K Pa3JIMYHBIM KJaccaM aHTHOMOTHKOB: aMUHOTIIMKO3UIHBIM — KaHaMuuuHy (Kan) u ctpenToMuuny
(Stp); P-makTaMOBBIM — aMIHUIMILIHHY (AMmp), aMOKCUITMIUTHHY (AmX), ayrMeHTHHY (Amc) u naHuedy
(Cfx nnu nedukcumy); ampenuxonopomy — xgopampenukony (Cam); GTOPXHMHOIOHOBOMY — LIMIIPO-
¢dnoxcanuny (Cip); rerpanukiuny (Ten) U azanuaHoMy — a3UTpOMUIMHY (Azm). beH3unnMu g BHHHOM
KHCIIOTHI TI0 CPAaBHEHUIO C M3BECTHBHIMU MTPOM3BOJIHBIMH BUHHOW KUCIIOTHI TIOKA3bIBACT OOJNBIIYIO aK-
TUBHOCTH B OTHOLICHHH YCJIOBHO-TIATOI'€HHBIX IITAMMOB CaJbMOHEIUTBI U cTaUILIOKOKa. B nanpHel-
meM OyIyT MPOBOAUTHCS HCCIENOBAaHUS NAHHOTO COCAMHEHHS B COCTaBe KOMOWKOPMOB /ISl IIEHHBIX
BUJIOB PBIO U €T0 BIUSHUE HAa CPOKU XPAHCHHUSL.
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Puc. 3. Cxema XUMHUUYECKUX HpeBpameHHﬁ CUHETEC3a UMHUI0B BUHHOU KHUCJIOTBI

Fig. 3. Layout for chemical transformations of tartaric acid imides synthesis
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BaxxHpiM yciioBHeM pa3BUTHS PbIOOBOACTBA BO BCEM MHUpE SIBJISETCS 3allUTa PO OT OOJIE3HEH.
Bakrepuanbubie nHpEKIMN HanboJee OMacHbl, OCKOIbKY MOTYT BbI3BaTh 100%-HYyl0 rubenb puld
[22]. AspoMoHabl — BO3OYIUTENH OaKTepHUalbHBIX 00JIE3HEH Y PBIO, KOTOPBIE MOTYT BBI3BATh TeMOpa-
UMy TEIIOKPOBHBIX. [IIMpokoe mpuMeHeHe aHTHOMOTHKOB U XUMHUOIIPENapaToB sl MPOoQHIaKTH-
K1 1 00pbObI ¢ OaKTepUanbHBIMU O0JIC3HAMHU B PHIOOBOIHBIX XO3HCTBAX MPUBEIO K BOSHUKHOBEHHIO
TaKuX Mpo0IieM, Kak JIeKapCTBEHHAs! COMPOTUBIIAEMOCTh [23]. B mocnennne roasl UConbp30BaHNE He-
KOTOPBIX aHTHOMOTUKOB 3aMPELICHO B Psiie CTPaH BCIEACTBUE CEPhE3HON YKOJOTHUECKOM. OMaCHOCTH,
a Tak)ke HEKOTOPOTr'0 KaHIEPOreHHOTO 3((heKTa, BHI3EIBAEMOT0 MU y MHOTHX KOCTHCTBHIX phIO [24].
AHTHOMOTHKH MOTYT BBI3BaTh YIHETEHHUE IOJIE3HOH MHUKPOQIOPHI, KOTOpas OOBIYHO MPHUCYTCTBYET
B ITUIIEBAPUTEIHLHOM TPaKTe phIO [25].

B HMucrutyTte pridHOTO X03s¥icTBa HammonansHOM akagemMun Hayk bemapycu paspa®oTaH HOBBIN
ae4eOHO-TpopuIIaKTHYECKI KoMOuKOpM «Mukc-Kopm», B KOTOpOM B KayecTBE aKTHBHOT'O BELIECTBA
HCITIONIB3YeTCsT GUTOOMOTHK OEITOPYCCKOT0 Mpon3BoacTBa « MUKC-Oiimy. DUTOOMOTHKH — 3TO KOMILICK-
CBl PACTUTENIEHOTO TIPOUCXOKICHHUSI, 00JIajaroiue pa3HooOpa3HbIM ACHCTBUEM Ha OpPraHU3M: aHTUMHU-
KpOOHBIM, TPOTUBOBUPYCHBIM, HMMYHOMOJIEJINPYIOLIUM, IPOTHBOT pPUOKOBBIM, IPOTHBOBOCHIAIHTEIb-
HBIM | T.1. [26, 27].

B pesynbrate mpoBeJeHHBIX UCCIIENOBAHNI OnpeiesieH NpoguiakTuaeckuii 3ppexT GuTodnoTnKa
«Mwukc-Oun» Ha peiOy. B Hagare ombsiTa peIOy B TeUCHUE S CYT KOPMEIH KOMOMKOPMaMH C pa3TnIHON
J03UPOBKOH «MuKc-Oiny, 3aTeM KaKJI0MY SK3EMIUISPY Kaplia, BKIOUYas KOHTPOJIBHBIX PbIO, BBOIU-
JM METOIOM MHBEKLHUHU IoA TpyAHOH mnaBHUK 0,2 MJI CyTOUHOW KyIbTYpbl Aeromonas hydrophyla,
mramMm 14. JIns onpenenenust nededbHoro 3¢ddekra ppidy BHavale WHHEIHUPOBAIU BhIIICYKa3aHHBIM
OaKkTepuaNbHBIM LITAMMOM, 3aTEM, [IOCIIE Hayaja NPOsBICHUS TIPU3HAKOB MHPEKIIMOHHOIO MpoLecca
(runepeMust B 00JIaCTH TPYAHBIX TUIABHUKOB, €POIICHNE YELTyH), KOPMUIU JIe4eOHBIM KOPMOM C (H-
toOnotTnkoM. Habnronenue Benu B TeueHue 14 mHel mocie OKOHYaHMS SKCIEPUMEHTOB. Pe3ynbrarThl
HCCIICIOBAHMH TIPEICTABJICHBI B Ta0I. 1.

Kak BunHO 13 Ta0:1. 1, 01HO- M IByKPaTHOTO KOPMJICHUS Kapra Kak it TpoQUIaKTHKH, TaK U JJIsI
JeyeHNs OaKTepHaJbHBIX MH(GEKUHUH HEAOCTaTOYHO: MPAKTHUECKHM BO BCEX BapuaHTaX OMbITA KOJIU-

YeCTBO MOTHOMINX M 3a00JeBIMMX PhIO0 MPAKTHYECKH HE

Ta6numma 1. SpdpekrusHocTsh OTJIIMYaeTCsl OT KOHTpOJs. [lpu TpexKkpaTHOM KOpPMIICHUH

Ae1ebHO-NPOPRIAKTHIECKOr0 KOpMa HaOJfoIanach MHAs KapTHHA: HauuHas oT 1036l 600 /T Ko-

¢ purodnoTuxom «Mukc-Oni» 6 6
B Pa3JIMYHBIX 103aX M KPATHOCTH JINYECTBO 3a00JICBIIUX PBIO COKpAIA€TCA B CPEAHEM BJIBOC,

NPHMeHERHs MPH 29POMOH03e KApMa, a MOruOIMX — CTPEMHUTCS K HYJI0. [Ipy mATHKpaTHOM KOpM-
KOJIMYeCTBO 3200/1eBIINX / moruémux psid  JICHUM 3a00JieBaHUE W THOENb pBIO HAOII0NATach TOIBKO
Table 1 Efficiency of therapeutic B I'pynnax, TAe mpenapart Obll J00aBlIeH B KOPM U3 pacue-
and preventive feed with phytobiotic ta 200 u 400 /1. Ppiba akTHBHO ABHMTajach W Opaja KOpM,

“Mix-Qil” in various doses and application
frequency in case of carp acromonosis,
number of suffering / dead fish

MNPHU3HAKOB ITPOTCKAHU A I/IH(i)eKI_II/IOHHOFO mpornecca HE OTMEC-
YE€HO, BHYTPEHHHUE OpPraHbl HAXOAUJIMCH B IPEACIaX HOPMBEI.
Ha ocHoBanumn IMOJTYUYCHHBIX PE3YyJIbTATOB YCTAHOBJICHO, YTO

Hosmpona. KparuocTs kopwichus ONTUMAJIBLHOM JO3UPOBKOH (PUTOOMOTHKA B KOMOUKOPM SIB-
! 2 3 5 nsieTcst no3upoBka 600 r/T koMOUKOpMa.
200 94 L TAS 5B 52 B nporiecce rpanynupoBaHus MOJ BO3ICHCTBHEM BIArH
1073,/ /86 | 75 | 64 U TemuepaTrypsl GUTOOHOTHK TEPSIET CBOIO aKTUBHOCTB, I10-
400 RTai LR TP T 9TOMY OBUIH OIpeeNiCHbl ONTHMAaIbHBIC 3HAYCHUSI TapaMe-
OB 65 | 75 | o4 TPOB BIATOTEIIOBOI 00paboTKN KOMOUKOpMA C (hUTOONOTH-
600 9/2 5/2 4/0 0/0
7 len | 50 | oo koM «Muxc-Owui» ipu ero nozuposke 600 1/1: Temneparypa
200 72 | 64 | 40 | 00 koMOuKopma — He Oosnee 67 °C U IPOAOIKUTEIBHOCTH MIPO-
62 | 54 | ;1| 00 recca KOHIUIIMOHUPOBAHUS — He Oonee 5,8 c.
1000 6/3 | 4/1 30 | 0/0 Ha cnenytomem stane uccnenoBaHuii ObLITA U3TOTOBJIC-
51 | 53 | 2/0 | 0/0 HBbl 3KCIIEPUMEHTaJIbHbIE 00pa3ubl JieueOHO-IPOPHIAKTH-
KoHTposb 9/6 | 86 | 95 | 10/6 YeCcKOro KOMOMKOpMa C 3aJIaHHBIMH MapaMeTpaMH BJIarore-
10/7 | 706 | 97 | 85 IUI0BOM 00pabOTKH C 1eNbi0 onpeseneHus 3)HeKTHBHOCTH
Mpumeuanue. Hax ueproii — OTHX 00pasLOB Hpy MpoQHIAKTHKE a’spoMaHO3a y Kapra.

NPO(UIAKTHKA; TIOJ] YePTOil — JIeueHHUE. [ns »Toro B TeueHwe 6 THEH OCYHICCTBISUIM KOPMJICHHE
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TOIOBUKA Kaplia, TMOCJE YeTro phlOe M3 OMBITHBIX Tabnuuya 2. Junamuxa ruGeiau pbio,
¥ KOHTPOJBHBIX TPYII BBOMHMJIH BHYTPUOpIO- 3apakeHHbIX Aeromonas h{drophyla, B OIIBITHBIX
v o M KOHTPOJIBHOM I'pynmax
muHHO 110 0,2—0,3 M1 cyTOuHOH GaKkTepHaIbHON P : Py . .
Table 2. Dynamics of fish death infected with
CYCIICH3UM arpeCCUBHOIO MLITaMMa Aeromonas . .
Aeromonas hydrophyla in experimental and control
hydrophyla. Tlocne 5TOro OCYIIECTBISAIN HAOIIO- groups

JCHUEC 3a BBIDKUBACMOCTBIO Kaplia B TCUCHHUC 7 CYyT

OCJIE UHBEKITUH. E|E|E| E| E|-E|E| E
Hosuposika SISl 2l 2| 54 5] ¢

Pe3ynbraThl BBIDKMBAEMOCTH Kapma IpH IIPO- «Muxe-Oitmvr | o | o | o | o | off o % | E
BEJCHUU BIArOTEIIOBOH 00paboTKM KOMOH- I I N s S Ml
KOopMa 1 6e3 Hee mpu 103upoBKe duroGuoruxa | 000 6e3 BTO il L Ml N Ol el Ml I
«Mukc-Oun» 600 r/T mpeacTaBiieHsl B Ta0. 2. 600 ¢ BTO il I Wl O il Il el P2
AHanu3 Tabn. 2 MoKasal, 4To pasBUTHE KJIH- | NOHTPOIb 216 |1l -]~ |~ |100

HUYECKHUX MTPU3HAKOB a3POMOHO3a (B NEPBYIO Oue-

penpb pe3ko BbIpaskeHHas dk3o¢pTamemus y 100 %

oco0eil, epolleHHe YeIIyH 1 TUIIEPEMHUsI B TPYIHOM OTAEJE TYJIOBHUILA) Y PHIO U3 KOHTPOIBHON TPYIIIIEI
HavyaJuch yxe Ha l-e cyTtku. Ilponecc pasBuBasicsi OypHO: rudenb Kapna B-KOHTPOJIBHOM aKBapHyMe
OTMEYEeHa YK€ Ha MepBble CyTKHU. [Ipy BCKPBITUM B MOJIOCTH TeJa y MOTHOMIMX PHIO BBISIBICH KCCY-
JaT COJIOMEHHO-KEJITOr0 MJIM KPOBSHUCTOrO LIBETA, IIOYKHU APsOible, MaKyIleicss KOHCUCTeHIuu. Ta-
KUM 00pa3oM, B TeueHue 4 cyt npowusomuia 100%-Has rubesb peiObl U3 KOHTPOJIBHOTO aKBapUyMa, CO-
MPOBOXKIAIOIIASCS OBICTPHIM Pa3BUTHEM KJIMHUYECKUX NMPH3HAKOB a3pOMOHO3a. BHemHuii Bua kapna
KOHTPOJIBHOW TPYTIIIBI ¢ MPU3HAKAMH a3pOMOHO3a MPEACTABIEH Ha puc. 4. AHANM3UPys AUHAMHKY T1a-
TOJIOT'MYECKOT0 MPOLECcca y 3apaskeHHBIX PBIO MPH KOPMIIEHUH KOMOUKOPMOM C ITPOBEIECHUEM BJIarore-
TJI0BOM 00paboTKM U 0€3 Hee OTMETUM, UTO IIPH IMIPOBEACHHUI BJIArOTEIIIOBON 00pabOTKH 110 momoopaH-
HBIM ONTHUMAaJIbHBIM ITapaMeTpaM IpoLecca akTUBHOCTD (pUToOHoTHKA «Mukc-Ouiny He CHIKACTCA.

Ilo pe3ynbraTaM Hay4yHBIX MCCIIECAOBAHUM ObLIM HIPOBENEHBI IIPOM3BOACTBEHHBIE HCIIBITAHMS Ha
orpannueHHOM TorosioBbe pei0 B CITY «M300ennHoy» ¥ B ycioBusx peioxo3za « HoBunkn» Burtebcekoit
oOmnactu. llupokne npon3BoACTBEHHbIEC UCIIBITAHMS POBOAMIIN Ha 0a3e HaryJIbHbBIX IIPYI0B X035 CTBa
«HoBunkun» 00mIei mnomaapto 577 ra. B kauecTBe OMBITHON PHIOBI OBLIM OTOOPAHBI IBYX- M TPEXJIETKH

Puc. 4. Tlpu3naku a’spomano3a y pei0: / — runepemusi B 0071aCcTH TPYAHBIX IUIABHUKOB U Iyderiasue; 2 — ciaaboe epolieHue
yeuryu; 3, 4 — KPOBOM3JIMSHUE B I1a3a U Iyderiasue; J, 6 — myueriasue 1 si3Ba y OCHOBaHHsI [UIaBHUKA

Fig. 4. Signs of fish aeromanosis: / — hyperemia near pectoral fins and gobble-eye; 2 — weak scale dusting; 3, 4 — hemorrhage
in the eyes and gobble-eye; 5, 6 — gobble-eye and ulcer at the fin base
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kaprra. Pe16a morydana jieaeOHO-TTpOPUIAKTHISCKU KOMOMKOPM C TO3UPOBKOH puTOOHOTHKA « MHKC-
Oitiny 600 /1 B Teuenue 5 cyT. Beero 3a yka3aHHBIH neproj1 ObLIO cKOpMIIeHO 75 T komOukopma. [lepen
HAyaJoM HCIBITAHUM Y TOCJIE UX OKOHYAHUS OBl IPOBEICH KIMHUYECKUNH OCMOTP M IaTOJOr0aHaTo-
MHUYECKOE BCKPBITUE PHIOBI ISl OLIEHKU (PU3MOJIOTHYECKOrO COCTOSIHUS OPTaHn3Ma, a TakKe IPOu3Be-
JIEHBI ITOCEBBI U3 KPOBU U BHYTPEHHUX OPTraHOB Kapla ¢ LEIbI0 ONPEAEICHHUS CTENEHN KOHTAMWHALINY
€ro OpraHu3Ma MpeiCTaBUTENIMH YCIIOBHO-TIATOreHHOU 1 canpoduTHoi MuKkpoduiopsl. [lo pe3ynbra-
TaM HMCOBITAaHUN OblIa MOATBEpKIAeHA 3(PQPEKTUBHOCTH MCHONIBb30BaHUs (uTOOMOTHKA «Mukc-Oim»
B COCTaBE KOMOMKOpMa JIJIs1 JIeUeHUS ¥ MPOMUIaKTHKY OaKTepralbHbIX HHEKIHi poio [28]. Ha ocHo-
BaHUU NPOBEACHHBIX UCCIICAOBAHMM ObLII pa3paboTaH HOBBIN JIeueOHO-MPOPUIAKTHUCCKHH KOMOUKOPM
«Mmuxc-Kopm» n Texanueckne ycnosus Ha Hero — TY BY 100035627.020-2018 «Komb6nkopm Tpany-
JUPOBAHHBIN JIs ABYX- M TpexyeTok kapna « Mukc-Kopm» K-111-JIIT». B cezone 2019 1. neueOHO-TIpO-
(unakTrueckmit komoukopM «Mukc-Kopm» HCTIONB3YIOT IS TPOPIITAKTHKH OaKTEePHATHLHBIX HH(EK-
Ui KpynHeimue ppioxo3sl pecnyonnku — «Bonmma» u OPX «Cenem.

BriBoasbI

1. B Pecniybnuke benapyce 1i1st 3 pekTHBHOTO pa3BUTHSI aKBaKYJIBTYPhL HEOOXOAUMO YACIATH IPH-
cTaJibHOe BHUMaHKe 3()(h)eKTHBHOCTH U KayecTBY KOMOMKOpMOB. MHCTUTY T ppIOHOTO X03s1iicTBa Hammo-
HaJBHOU akaZieMuu Hayk benapycu paspabaTbiBacT HOBBIE BUJIbI KOMOMKOPMOBOI'O CBHIPbS, B YaCTHOCTH
PBIOHBIN ruaponn3at. B HacTosIee BpeMs IOJIydeHbl 3KCIepUMEHTaIbHbIE 00pa3Lbl ppIOHOIO THIPO-
nu3aTa, KoTophli criocoded Ha 10—15 % 3aMeHNUTh UMIIOPTHYIO PHIOHYIO MYKY B COCTaBE KOMOMKOPMOB
JUTS TIGHHBIX BUJOB PBIO, UTO MO3BOJUT YACUIEBUTH OTCUECTBEHHBIA KOMOMKOpM Ha 7—10 %.

2. Pazpaboran HOBBIH JeyeOHO-TIpoduIakTHYecKi | KomMOuKopM «Mukc-Kopmy». KomOukopm
npeaHazHaueH it TpOQUITAKTHKY | JIeYeHUs1 OaKTepralbHbIX HH(EKIIHI KapIoBbIX PbIO, B €r0 cocTa-
BE€ UCTIOIB3YyeTCs HATYpaJbHBINH GUTOOMOTUK « MuKCc-Oui, BBDKIBAEMOCTb PHIOBI IIPH UCIIOIB30BAHUH
JTAHHOT'O0 KOMOWKOpMa ISl JIeYeHU s adpOMOHO03a Kapma cocTtasisieT 80 %.

3. JIns TOBBIIIEHUS KOHKYPEHTOCHOCOOHOCTH  OTEUECTBEHHBIX KOMOHMKOPMOB [UIsl LIEHHBIX BH-
JIOB pBIO TpeOyeTcsl MCIOIb30BaTh KOHCEPBAHTBL M CTAOMIIN3ATOPBI, KaK B 3apyOCKHBIX KOMOMKOpMaXx.
B 10 xe BpeMs HyXHO HCIIOJIB30BaTh HAaTypajbHble NMPUPOIHBIE KOHCEPBAHTHI, MO3TOMY COBMECTHO
¢ HITL «Apmouotexnonorus» HannonansHo# akagemun Hayk PecriyOnnku Apmenus 1 HaimoHanbHbIM
MOTTUTEXHUYHCKIM YHUBEPCUTETOM ApPMEHHUH pa3padaTbIiBacTCs HATYyPaJbHBIH KOHCEPBAHT U3 OTXOMOB
BUHHOTO ITPOM3BOACTBA. 113 0TX00B BUHHOI'O MPOM3BOACTBA ObLJ BBIIEJICH OCH3MIMMU]] BUHHOH KHCTIO-
ThI, KOTOPBIH [10Ka3bIBACT BBICOKYIO aKTUBHOCTH B OTHOILCHUHU YCJIOBHO-TIATOI€HHBIX ITAMMOB CAJIbMO-
HEJUIBI U CTa(UIIIOKOKA, BBI3BIBAIOIINX BBICOKYIO CMEPTHOCTD PBHIObI IIPY HUCTIOIB30BAHMH 3apakKEHHBIX
MMU KOMOMKOPMOB.

Hcnonb3oBaHue MONYyYEHHBIX PE3YJIBTATOB B PHIOHOW OTPACIH IO3BOJIUT Pa3BUTh IOJIHBIA UK
nepepaboTKU MPECHOBOIHOW PBIOBI B pecnyOHKe ¢ MOJyYeHHEeM BBICOKOKAYECTBEHHOTO M BBICOKO-
TEXHOJIOTMYHOT0 O€JIKOBOI0 MPOAYKTA, IO3BOJIUT PELINTh IPOOIEMY HEXBATKH KHUBOTHOI'O IPOTEHHA
B aKBaKyJIbTypE, & TAK)KE MOCTENCHHO MCKJIIOYUTh aHTUOMOTHUKY IPU NPO(UIAKTUKE U JICUCHUH Oak-
TepUaATbHBIX NHPEKINN Kapa, YTO MO3BOJIUT MOJyYaTh KOJIOTHUYECKU YUCTYIO MPOAYKIHIO.

Baaronapnoctu. MccnenoBanus BBITIOTHEHB! B paMKax CIEAYIOMMX Mporpamm: l'ocynapcTBeHHas
nporpaMMa Hay4HbIX uccnenoBannil «KauectBo U 3h(heKTHBHOCTD arpompOMBIILIICHHOTO MTPOU3BOI-
cTBay» 1 ['ocynapcTBeHHAs HAyYHO-TEXHUYECKAs IPOrpaMMa « ATpOIIPOMKOMILIEKCY. ABTOPBI BbIpaKa-
10T O6maromapHoceTh HammonanpHOM akagemMun Hayk bernapycn 1 MUHHCTEPCTBY CEIBCKOTO XO35SHUCTBa
Pecniy6nuku benapych 3a noaiep’Ky JaHHBIX HCCIICAOBAHHM.
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