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CBbIPBE U TEXHOJIOTI'S TPON3BOJACTBA KOMBUKOPMOB
JJIs1 HEHHBIX BUJ1OB PbIb B PECITYBJIMKE BEJIAPYCh

AHHOTamus: B crarbe paccMOTpeHbI IPOOIEMBbI IPOU3BOACTBA OTEYECTBEHHBIX KOMOUKOPMOB JIJIsl ICHHBIX BUIIOB PBIO.
B PecniyGnnke Benmapych BhIpamiuBaroTcs CIEAYIOIIUE MPEACTABUTENN LIEHHBIX BUIOB PBIO: paxyxHas (opeib, cTepisb,
oceTp, eBponeickruii 1 adppuKaHCKUil coM. Bee 3TH BUIBI HY)KAAIOTCS B KAUECTBEHHBIX M HEIOPOTUX KOMOMKOPMaX, IPOM3BOI-
CTBO KOTOPBIX Y HAC B CTPaHEe TOJIBKO Pa3BUBAETCs. B coBpeMEeHHOM Mupe Bce KOMOMKOPMA JJIsl LICHHBIX BUJIOB PBIO SIBJISIOTCS
SKCTPYAMPOBAHHBIMH. VI3ydeH psifi CHIPhEBBIX KOMIIOHEHTOB, KOTOPBIE MOTYT OBITH MCHOJIB30BAaHBI B COCTaBe KOMOMKOPMOB
JUTSI IEHHBIX BUJIOB PBIO, TaKHe KaK PhIOHAsI MyKa OeJIOpyCCKOro MPONU3BOACTBA, CYyXOH IeMOITIOONH, COCBBIH KOHIIEHTPAT, Chl-
BOPOTOYHO-KHPOBOI KOHIIEHTAT. YCTAHOBIIEHO, YTO Oelopycckas phIOHAst MyKa SIBISCTCS KadeCTBEHHOH M HE YCTYMaeT I0
cOaTaHCHPOBAHHOCTH AaMHHOKHCIIOTHOT'O COCTaBa HMIIOPTHON PHIOHON MyKe ITPOHM3BOACTBA MaBpUTAHUH, a IO COEPIKAHHIO
JeHIMHA ¥ U30JIeHIINHA TPEBOCXOIUT UMIIOPTHYIO B 2 pa3a u Ooiee. M3yyeH aMHHOKHCIIOTHBIN COCTaB CyXOro reMoriio0nHa.
YcTaHOBIICHO, UTO JaHHAs KOPMOBas J00aBKa MOXKET OBITH MCIIOIh30BaHA TOJIBKO B KauecTBE OATaHCHPOBKH KOMOMKOPMA I10
COZIEp’KaHHUIO CHIPOrO MPOTEHHA U MPAKTUYECKH HE COACPKHUT TAKOH Ba)kKHOI HE3aMEHHMOW aMHUHOKHCIIOTHI, KAK METHOHUH.
Llennsle BUABI PBIO SABIAIOTCSA XUITHBIMU PHIOAMHU, IO 3TOH MpUYNHE KOMONKOPMa COAEpKaT BBICOKOE KOJIIMYECTBO NMPOTENHA
(1o 50 %) m xwupa (0 30 %) B 3aBECHMOCTH OT BHJa U Bo3pacTa peId. [loaToMy 1Mo conmepskaHHIO TPOTEHHA U OTCYTCTBHUIO aH-
TUIHUTATEIbHBIX BEIIECTB B COCTaBE KOMOMKOPMOB MOKET HCTIOIB30BATHCS COEBBIN OEIKOBBIM KOHIIEHTPAT, a M0 OaTaHCHPOBKE
pelenTa 1o COAEPKaHUIO )KHUPa — CBIBOPOTOYHO-KHPOBOH KOHIIEHTAT. B TO ke Bpemst oTMedaeTcsi HeOOXOAUMOCTh Pa3BUTHS
Nog0OHBIX TPOU3BOCTB Iy 00KOI epepadoTku B Hamel peciryoinuke. biarogapuocru. MccnenoBanus BBITIONHEHBI B paMKax
OT/IENIBHOTO NMPOEKTA HAyYHBIX MccaenqoBanui HanmonanpHo! akagemun Hayk benapycu «VccnenoBanue OCHOBHBIX TEXHOJIO-
THYECKUX ONEpaluii MPOU3BOACTBA KOMOMKOPMOB ISl TPECHOBOIHBIX BUJIOB PBIO ¢ pa3paboTKoN 1abopaTopHOro 00opyaoBa-
HUSI 17151 OTPAOOTKU TEXHOIOTUYECKOT0 IPOIIECCa.

KurroueBble cjioBa: KOMOMKOPM JUTsI IGHHBIX BUAOB PbIO, SKCTPYANPOBAaHHBII KOMOUKOPM, )KHUBOTHBIH MPOTEUH, PACTH-
TEJIbHBIN MPOTEUH, PbIOHAsI MyKa, FeMOrIIO0MHOBAsI MyKa, 0000BbIE KYJIBTYPbl, JJAOOpaTOpHast TUHHUS

Jusi murupoBanusi: [IpoGiemMbl TPOM3BOACTBA KOMOMKOPMOB JUisi IeHHBIX BHa0B pwi0 / B.1O. Areen, 3.B. Jlos-
kuc, XK. B. Komrak, A.D. Komak / Bec. Ham. akazn. HaByk benapyci. Cep. arpap. HaByk. — 2020. — T. 58, Nel. — C. 79-89.
https://doi.org/10.29235/1817-7204-2020-58-1-79-89

Vladimir Yu. Ageyets', Zenon V. Lovkis’, Zhanna V. Koshak', Artur E. Koshak'

'Fish Industry Institute, the National Academy of Sciences of Belarus, Minsk, Belarus
’The Research and Practical Centre of the National Academy of Sciences of Belarus for Foodstuffs, Minsk, Belarus

RAW MATERIALS AND FEED PRODUCTION TECHNOLOGY FOR VALUABLE FISH SPECIES
IN THE REPUBLIC OF BELARUS

Abstract: The paper raises problems of production of domestic compound feed for valuable fish species. The following
representatives of valuable fish species are reared in the Republic of Belarus: rainbow trout, sterlet sturgeon, sturgeon, Eu-
ropean and African catfish. All these types need high-quality and inexpensive compound feeds. Production of such feed is
developing in our country. All the feeds for valuable fish species are extruded in the modern world. A range of raw materials
has been studied that can be used as part of compound feeds for valuable fish species, such as Belarusian made fish meal, dry
hemoglobin, soy concentrate, and whey fat concentrate. It has been determined that Belarusian fishmeal is of high quality
and not inferior in balance to the amino acid composition of imported fishmeal made in Mauritania, and in terms of leucine
and isoleucine level, over 2 times exceeds the imported one. Amino acid composition of dry hemoglobin was studied. It was
determined that this feed additive can be used only for balancing feed for crude protein level and practically does not contain
such an important essential amino acid as methionine. Valuable fish species are predators, for this reason compound feed con-
tain high amount of protein (up to 50 %) and fat (up to 30 %) depending on the type and age of the fish. Therefore, soy protein
concentrate can be used in terms of protein content and absence of anti-nutritional substances in compound feed, and whey-fat
concentrate can be used for balancing the formulation for fat content. At the same time, the need for development of such deep
processing industry in our republic is noted. Acknowledgments. The research was carried out as part of a separate research
project of the National Academy of Sciences of Belarus “Research of the basic process operations for production of compound
feed for freshwater fish species with the development of laboratory equipment for testing the technological process”.
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BBenenue. B PeciyOnuke benmapych B mociemHue TOnbI MOMyYaeT paclpocTpaHeHUEe WHIYCTPH-
aJbHOE PHIOOBOICTBO, KOTOPOE 0a3MpyeTcsl Ha IIEHHBIX BHAAX PBIO ¢ 00Jiee BBICOKMMH Ka4eCTBEHHBIMH
XapaKTepUCTHKAMH TI0 CPAaBHEHHIO ¢ TIpymoBoi [1, 2]. B pecmybnanke BeIpamuBaroT: pamyXKHYiO (Ho-
pens (Oncorhynchus mykiss), crepnsnn (Acipenser ruthenus), ocerpa (Acipenser), Beciionoca (Polyodon
spathula), comoB (kapueBsiii, esponeiickuil) (Clarias gariepinus, Silurus glanis). 1715 BeIpaliuBaHus
OonpmHCTBA U3 HUX ((popenu, oceTpa, CTEPIAIU, COMa) HCIONB3YIOTCI KOMOMKOPMa, KOTOPBIE JOJK-
HBI 00€CTIeYNBATh BCE MOTPEOHOCTH PHIOBI B TUTATEIBHBIX BEIIECTBAX B 3aBUCUMOCTH OT BU/JIa, BO3pac-
Ta W YCJIOBUH BeIpaniuBanus. B Hacrosmiee Bpems B PeciyOnuke benapych 1ieHHBIE BUIBI PBIO KOPMSAT
UMIIOPTHBIMU KOPMaMH, KOTOPbIE XOPOILO Pa3peKIaMUPOBAHBI, U3TOTABIUBAIOTCS MPEUMYILIECTBEHHO
W3 JIOPOTOCTOSIINX CHIPHEBHIX KOMIIOHEHTOB C IPHMEHEHHWEM COBPEMEHHBIX TeXxHoiormit. Ha priaKke
Pecniy6nuke benapyce nomunupytor komoukopma ¢pupm Aller Aqua ([Janwus), Coppens (Iomnanmms)
u Scretting (Hopserus). Otu mpon3BoaAnTENN 00ECTIEYNBAIOT Ka4eCTBO TPAaHyIIBl Ha BBICOYANTIIEM YPOB-
HE, OJHAKO COCTaB UX KOMOMKOPMOB JIOCTOBEPHO HEU3BECTEH.

HWuctutyT peidoHoro xo3siicTBa HanmonansHOM akagemun Hayk benapycn 3aHmmaeTcst pa3padboT-
KOl HayyHO OOOCHOBaHHBIX PELENTYpP KOMOMKOPMOB IJisl LIEHHBIX BHAOB pbIO. Tax, B 2013 1. ObLa
pa3paboTaH KOMOMKOPM IKCTPYAUPOBAHHBIH ISl CETOJIETKOB JIOCOCEBBIX PHIO U TEXHUYECKHE YCIIO-
Bust Ha Hero (TY BY 100035627.015-2013). KomOukopM npeqHa3HavyeH A1 KOPMIICHHS CErOJIETKOB
JIOCOCEBBIX PBIO Maccoil 30 T ¥ BBILIE M MPEACTABISIET COOOH TPaHyNbl TEMHO-KOPUYHEBOTO IIBETA
nuametrpom 2—4 mM. [IpousBoguTcs KOMOMKOPM Ha OCHOBE MECTHOTO CBHIPBS C JOOaBICHHUEM HM-
MOPTUPYEMOT'0 COEBOT0 IIPOTa U PHIOHON MYyKH. CONEPKHUT MOJTHBIH HAOOP MUTATENBHBIX BEUICCTB,
oboraimieH BUTaMUHAMH, MHUKPO-, MaKpOdJIEMEHTaMH W HEHACHIIIEHHBIMU >KHPHBIMH KHUCIOTaMH.
Maccosas gons Bnaru — e 6onee 12,0 %, ceiporo nmporenna — He MeHee 45,0 %, cpIporo xupa — He
menee 15,0 %, ceipoit knetuatku — He O6omee 2,0 %. PazdyxaemocTs Tpanyn — He MeHee 20 MHH.
Cpok xpanenus — 3 mecsaua. KoMOMKopM mpoles cpaBHUTEIbHBIC HCTIBITAHUS HA pagy KHOH Qopenn
B pbibonuTOoMHMKEe «BOTyIeBCKHii» M TOKa3all XOPOIIUe Pe3yNbTaThl, CONOCTABHUMbIE C 3apyO0ek-
HbIM. OH obecreuns xopoiuee (QU3U0IOrHIeCKOe COCTOS-
HHE ¥ HHTCHCUBHBIA pOCT PBHIOHI [3-5].

BHemrHMiT BHJ OTEYECTBEHHOTO SKCTPYJIUPOBAHHOTO
KOMOHMKOpMa JIJISI CETOJIETKOB JIOCOCEBBIX PBIO MpeICTaBiIeH
Ha puc. 1. ['panynbl SKCTPYyIMPOBAHHOTO KOMOMKOpMa MMe-
10T BBICOKYIO TIOTHOCTH (1000-1200 Kr/M’) M HOPHCTYIO
CTPYKTYpY, KOTOpasi MO3BOJSET BBOAUTH B COCTaB KOMOU-
KOPMOB J1J151 IIEHHBIX BU0B PbI0 110 30 % Kupa mocpeacTBoM
HANBUICHHSI €r0 Ha IOBEPXHOCTH IPaHy’l KOMOMKOpMA.

[IponsBonuTh ero B HacTosmee BpemMs B Pecmy6mnn-
ke bemapych mMoryT TONBKO aBa KOMOMKOPMOBBIX 3aBO-
ma — OAO «KaOMHKOBCKMN KOMOWKOPMOBBIA 3aBOI
u OAO «bapanoBunuxnebonponykt». Ha aTtux npeanpus-
TUSIX YCTAHOBJICHBI CIICIIUAIM3UPOBAHHBIC JIMHUU HEOOIb-
I0W TPOU3BOAUTEIFHOCTH, OJHAKO MU3-32 CIIO)KHOCTH H He-
Puc. 1. DKCTpyamMpoBaHHBIH KoMOMKOpM 1 JOCTATOYHOW M3YYEHHOCTH TEXHOJIOTMYECKOIro IMpollecca,
CEroJIeTKOB  JIOCOCEBBIX  Phi.  Paspabotka  oTCYTCTBHS BHICOKOKAYECTBEHHOTO CHIPhSI OTECUECTBECHHOTO
MneTntyTa priGHoro xosaiictsa HaumonanbHoll o ysposicra, BBICOKOM CTOMMOCTH HMMIOPTHOTO ChHIBS

. akazemii nayi bexapycu, 2013 . . AKCTPYAHPOBAHHBIM KOMOMKOPM IJIsS MEHHBIX BHUJIOB PHIO
Fig. 1. Extruded compound feed for yearlings
of salmon fish. Development of Institute for HC BCETAA MMeeT TpedyemMble CTPYKTYPHO-MEXaHUUYECKUE
Fishery of the National Academy of Sciences n (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG CBOMCTBaA H KOHKprHTOCHOCO6CH
of Belarus, 2013 10 LICHE.
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KauecTBO KOMOMKOPMOB [IJIs1 TIEHHBIX BHJIOB PHIO 3aBHCUT B MEPBYIO OYEPEb OT KA4eCTBA CHIPHS,
peLenTypsl, TEXHOJIOTUH MPOU3BOACTBA U 000opyaoBaHus [6, 7].

B Pecniyonuke benapych pa3BeneHue IEHHBIX BHJIOB PHIO HAXOIUTCS Ha dTalle CTAHOBJICHHS, I10-
3TOMY HAYUYHBIX JAHHBIX, OTPAXKAIONINX (DU3HOJIOTUYECKYIO TOTPEOHOCTh ATUX PHIO B OCHOBHBIX MTUTA-
TEITBHBIX BEMIECTBAaX, HEJOCTATOYHO, YTO, B CBOIO OYepe/lb, CKa3hbIBaeTCs Ha OMOJIOTMYECKO ITOTHOIICH-
HOCTH OTCUECTBEHHBIX KOMOUKOPMOB.

Lenp HacTOAMIEH pabOTHl — U3yUYEHHE CHIPbEeBOH 0a3bl PecryOnuku benapych, mpuroaHou s mc-
MOJIF30BAHMST B KOMOMKOpPMAX JUJISI IIECHHBIX BUJIOB PBIO, M TEXHOJIOTHU MIPOU3BOACTBA IKCTPYAUPOBAH-
HBIX KOMOWKOPMOB JIJISI IEHHBIX BUJIOB PBIO.

HccrnenoBanus mmo pa3paboTKe TEXHOIOTHUECKOT0 000PYIOBaHMS BBITIONHSIINCH B paMKaX OT/AEITHHO-
ro MpoeKTa HayuHbIX uccienoBanuii HannonansHolt akagemun Hayk benapycu «ccnenoBanue ocHOB-
HBIX TEXHOJIOTMYECKHUX OMEepalnii TPOU3BOACTBA KOMOMKOPMOB JIJ151 IIPECHOBOIHBIX BUIOB PHIO C pa3pa-
00TKOI1 1a00paTOPHOTO 0OOPYAOBAHUS JIJISI OTPAOOTKH TEXHOJIOTHYECKOro mporecca» B 2017-2019 rr.

Chbipbe 1J151 MPOU3BOACTBA KOMOMKOPMOB /JIsl IIEHHBIX BHAOB PbI0. [lepBHIHON OCHOBOW IJIs
CO3/IaHUs MPOJIYKTA MUTAHUSI JIJIsI IICHHBIX BUJIOB PhIO SBJISCTCS BHICOKOKAYCCTBECHHAS PblOHAA MYKA,
KOTOpas CIY)XHUT TJIABHBIM HCTOYHUKOM IIPOTEHHA B IMPOMBIIIIEHHBIX KOpMaX. biaromapst BRICOKOM
KOPMOBOM IIEHHOCTH ¥ BKYCOBOH MPHUBJICKATEILHOCTU PHIOHON MYKH B KOMOMKOpMAaxX sl MJIOTOSI-
HBIX pBIO ee MoxkeT conepkarbes 10 60 % [8]. Tem He MeHee HaONIOMAIOIINIICA B HACTOSIIEE BpEeMs
OTHOCHUTEJIbHBIN Je(PUIIUT PHIOHOW MYKU M PACTYIIHE HA HEE IIEHBI yIPOXKAIOT JajbHEHIIIeMY HHTCH-
CUBHOMY Pa3BUTHIO PHIOOBOACTBA. [103TOMY CHMI)KEHHE 3aBHCHMOCTH OT PHIOHOW MYKH C TIOMOIIBIO
HOBBIX MUCTOYHUKOB MPOTEHHA SIBIISICTCS OCHOBHBIM ITYTEM TOAJCPKKH WHTCHCUBHOTO Pa3BUTHS PHI-
0oBomHOM oTpaciu [9]. YCTaHOBIEHO, YTO KUBOTHBIE OSITKH MOYKHO JIETKO KOMOWHHUPOBATH C JPYTUMH
KOPMOBBIMH HMHTPEIUCHTAMH, KOTOPHIC JTOMOJHSIIOT APYT APyra M0 aMUHOKHCIOTHOMY COCTAaBY, UTO
MO3BOJISIET MPUBOJUTH KOPMa B COOTBETCTBUE C MUIEBBIMU TIOTPEOHOCTIMY PA3JIMYHBIX BUJIOB BBIpa-
muBaeMbIX peio [10].

B nacrosimee Bpems B PecriyOnuke Benapych HanakeHO IPOU3BOJICTBO PHIOHON MYKH M3 MOPCKOM
Y IPECHOBOIHOM pBIOBI 1 0TX0/10B IepepadboTku (OO0 «TexmamkoHTakTy). [lomydaemas peiOHas Mmyka
MO Ka4eCTBY HE YCTymaeT 3apyOexHOl pelOHOM Myke M3 Mapokko, Masputanuu, [lepy. Pesynbrars
WCCIIEZIOBAaHNSI aMHHOKHCIOTHOTO COCTaBa O€I0PYCCKOW PHIOHOM MYKH TIPEACTaBICHbI B Ta0I. 1.

AMWHOKHCIIOTHBIA CKOpP PAacCYMTHIBAJIU UCXOZS U3 MOTPEOHOCTH OCETPa B HE3aMEHHMBIX aMHU-
HOKHCIIOTaX: €CIM aMUHOKUCIOTHBIH ckop 100 % u Gonee, TO MOTpeOHOCTH B JaHHONW aMHUHOKHCIIOTE
YIOBJIETBOpPEHA MOJTHOCTHIO. B Tabm. 1 mpencraBieHsl BaxHeHINe U3 HUX MM UX CyMMapHOE conep-
xanue. CliefyeT OTMETUTh, YTO B PhIOHOW MYKe OEJIOpPYCCKOr0 IMPOM3BOJICTBA CONEPIKUTCS IIPUMEP-
HO TaKOe JXK€ KOJIMYEeCTBO HE3aMEHUMBIX aMu-
HOKUCIIOT, KaK ¥ B PHIOHOW MYyKe MPOHU3BOJCTBO
Magpuranun. OTmedaeTcs IeUIUT METHOHWHA
U [UCTEUHA B COCTABE JByX BUIOB PHIOHONH MYKH
UCXOIs M3 MOTpEeOHOCTEH OceTpa, MOATOMY MpH
COCTaBJICHUU pelenTa Tpedyercss OalaHCHPOBKa

Tab6nuuma 1. AMHHOKHCIOTHBIH CKOp
pbIOHOIT MyKku npousBoiacTBa Pecnydauku benapycs
u MaBpuTanuu

Table 1. Amino-acid score of fishmeal produced
in the Republic of Belarus and Mauritania

CUHTCTHYCCKUM MCTHOHMHOM. Conepxanne AK | [Torpe6- | AMUHOKHCIOTHBII
CocTaB aMUHOKHUCIOT U WX JOCTYIHOCTH B pHIGHOI MyKe, | HOCTB |  CKOp B phiGHOT

mr/100 r B AK Myke, %

SBJISIOTCS TIEPBUYHBIMU (PaKTOpaMH TIPH OIIpe- AMHHOKHCTOTA LeHHbIX

JIEIEHUM TMUTATEIbHOM ILIEHHOCTH KOPMOBOTO Benapyes| Maspu- | PO 4. | Maspu-
14 ranus | (0cerp), Py TaHUS

KOMIIOHEHTA, HUCIOJIb3YyEMOr0 B KaueCTBE HUCTOY- MrAK/ 1

HHMKa IIpOTCHHA. HeCMOTpﬂ Ha JIOBOJIBHO XOpO- JIuzun 44972 1 5509,8 | 13,857 | 536,44 | 657,23

U aMUHOKHUCIOTHBIA COCTaB, MPOTEUHBI, TO- Tpeonun 2048.6| 2635 | 17,09 | 285,18 | 254,85

JTydaeMble MPU TepepadOoTKe KUBOTHOTO CBHIPHS, | MeTuoHuH +

MOTYT MUMETh JEHUIUT MO OXHON HMIIA HECKOJb- [UCTEHH 1128,4| 973,7 23,095 | 80,76 | 69,688

KUM HE3aMEHHMBIM aMHHOKHUCIOoTaM. Koppektm- | Banun 3557,6 | 3247,5 | 15,012 | 391,72 | 357,58

POBKY aucOallaHCa aMUHOKHUCIOT MOXHO cjiesiaTh | Pennnanannn +

C IOMOILBIO JT00aBKH B KOPM OCJIKOBBIX cMeceit. [ THPO3HH 4861.8 | 4210,5 | 35,104 | 228,92 | 198,25

B macrosimee Bpems B cTpaHax Espomeiickoro —|JleHuuH 70048 | 4739,8 | 27,945 | 414,33 | 280,35

coro3a (EC) B KOMOMKOpMAX JIsl IIEHHBIX BUJIOB W3zonelinnn 4252 | 2583,3 | 14,781 | 475,49 | 288,89
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pBIO HapsAIy ¢ PHIOHONW MYKOW IIMPOKO CTAJIA UCITOJIH30BATh PACIIBIIICHHBIN BBICYIICHHBIN TEMOTIIO0NH
(Opannus, Benukobputanus), Jisl €ro IPOU3BOACTBA HCHIONB3YIOT ETBHYI0 KOPOBBIO WJIM CBHHYIO
KpoBb. CHauaja ee OXJIaKIaloT, & 3aT€M IIOCPEACTBOM LEHTPU(YTH Pa3AesAoT Ha IUIa3My U KpacHbIE
KpOBsiHbIe Temblia. Dpaknnio KpacHBIX KPOBSHBIX Telel (FeMOrIoOMH) BBICYLIHBAIOT MOCPEACTBOM
pacIbUIMTEIBHON CYIIKH, YTOOBI HONYYUTh CyXOil (MeHee 5 % Biaru) reMOrjIoOMHOBBIM MOPOLIOK.
Ha ceropssiiHuil 1eHb 3TOT MPOAYKT B KAY€CTBE KOPMOBO# J100aBku «Actipro 95 MHS» nosiBuics Ha
peiaKe pecriyonuku. 1lo maHHBIM TTpou3BOmHTEN A, KOpMOBas nobOaBka «Actipro 95 MHS» comepxut
BECh HEOOXOJIUMBIN MEPEUCHh HE3aMEHUMBIX aMHHOKHUCIOT U 10 94 % mpotenna [11]. B Pecmybnuke
Benapych npou3BoAsST Cyxue NPOAYKThI NEpepadOTKH KPOBH YOOHWHBIX XMBOTHBIX. OHHM BbIpaOaThI-
BalOTCS Ha MSCOKOMOMHATax pecnyOnmku. HemocTtaTok MaHHBIX MPOAYKTOB MEPEpadOTKH — HHU3KOE
coiep)kaHue He3aMEHUMOW aMHUHOKHCIIOTHI JieHnHa. B To ke BpeMst JaHHBIE TPOAYKTH OTINYAIOTCS
OT CYXOro remMorioonHa (ppakiuuy KpacHbIX KPOBSIHBIX TEJEL, U3BJICUCHHBIX U3 KPOBHU IIyTEM pa3py-
LICHUS €€ KJIETOK) — 9TO0, KaK MpaBHIIo, TUO0 KPOBSIHAsI MyKa, COAEprKallasi He pa3pylleHHbIC KICTKH
KPOBH, KOTOPBIE HE YCBAWBAIOTCS PHIOOH, IMO0 aTb0yMUH — PPaKIIHs BOIOPACTBOPUMBIX OCITKOB, BBOIT
KOTOPBIX OTPaHHYEH JJIsl ICHHBIX BUJOB PbIO, He Ooiee 5 %o.

WHcTuTyT priGHOTO X03siicTBa HarnmonansHOW akajgeMnun Hayk bemapycu mpoBen ucclieoBaHUS
0 BO3MOKHOCTH HCIOJIB30BAHUU CYX020 2emoznodouna «Actipro 95 MHS» B komOuMKopmax Jisl 1ieH-
HBIX BHJIOB PbI0 KaK MCTOYHHMKA MOJHOLEHHOI'O MPOTEHHA. YCTAHOBJICHO, YTO NEPEBAPUMOCTD CYXOro
remMoriiodnHa panyxHoit dopenbto cocraBuna 72 %, nenckum ocerpoM — 70 %. U3BectHo, uTO Tepe-
BapUMOCTb IIPOTEHHA PHIOHOW MYKH B 3aBUCMMOCTH OT €€ KauecTBa cocTaBisieT 68—92 %. [lomyuaer-
Csl, UTO TIEPEBAPUMOCTh CYXOr0 TeMOITIOOMHA IIEHHBIMH BHJIaMHU PBIO HAXOAMTCS HA HUIKHEH TpaHUIle
NePEeBapUMOCTH PHIOHON MYKH, M JaHHAsI KOPMOBasi 100aBKa HE MOXKET BBICTYNATh €€ aJIbTePHATHBOM.
Bt m3y4eH aMMHOKHCIIOTHBIN CKOp CyXOTO TeMOTJIO0MHA 110 OTHOIIEHUIO K MOTPEOHOCTH OCETPOBBIX
pBIO (Tabm. 2).

Amnamu3 Tabm. 2 mokasai, 4To JaHHas KOpMOBas M00aBKa ACPHUIIMTHA MO TPEM aMHHOKHUCIOTAM:
METHOHUHY, IUCTEUHY U JICHIIMHY, IPHYEM CyMMapHOe coJepKaHhe METHOHMHA M IIUCTeMHA KpaiiHe
HU3KOE 110 OTHOIIEHHUIO K IOTPEOHOCTSAM OCETPOBBIX PbIO. AHAJIIOIMYHAS CUTYaLsl OTMEYAaeTCs C Kop-
MOBOI#1 06aBKoit “Actipro 95 MHS” u s pagysxHoii ¢popeinu, ModTOMY HCIOIB30BaTh €€ MOXKHO TOJb-
KO Kak J00aBKy B KauecTBE OaJlaHCHMPOBKH PELENTa M0 COACP)KAaHUIO NMpOoTenHa. Takke HyKIaeTcs
B U3yYCHUH TEXHOJIOTHS U 00OPYAOBaHME ISl TONYyYEHUsI 0TEYeCTBEHHOI'O TeMOITIO0NHA KaK I00aBKH
B KOMOMKOpPMa JJISl IPECHOBOIHBIX PBIO, UTO MO3BOJINT CHU3UTH KOHEUHYIO0 CTOMMOCTh KOMOMKOPMOB
U TeM CaMbIM CTOMMOCTbH PHIOHOM MPOYKITUHU 11 HACEICHHUS.

Eme omHMM LEHHBIM MCTOYHHKOM IPOTEHHA SIBISIOTCS OMIXO00bl NEPepadomKu npecno8ooOHOu
PblObl, 2 BAKHBIM COBPEMEHHBIM HAIPABJICEHWEM B IPOU3BOJICTBE MPOTYKTOB M3 OTXOJOB SIBISETCSA UX
rnybokass mepepadoTKa, MpeaycMaTpUBaiomias
pacuienjeHue OEIKOBbIX MOJEKYJd Ha HEeNTH.-
Hble (pParMeHTHl, T.€. MPOU3BOICTBO THAPOIH-
3aTOB — MPOAYKTOB C BBICOKMM COAEP)KaHUEM

Tabnuma 2. AMHHOKHCJIOTHBIH CKOP CyX0ro
reMorjio0uHa KOpMoBoii 100aBku “Actipro 95 MHS”

Table 2. Amino-acid score of dry hemoglobin

“Actipro 95 MHS?” feed additive CBO60,HHLIX AMHWHOKHCIIOT U HU3IIHUX IICIITHIOB.
ToToBBIM CyXOH TruUApONU3aT YHAKOBBIBAETCA
Hotpe6- B IIOJIUMEPHYO Tapy U MOXKET XPAaHUTHCS J10 5 JIET

Conepxanue AK HocTh B AK A o
A LCHHBIX wmHo- | [Ipy KOMHATHOM TeMmieparype [12—-14]. B pecny-

MHHOKHCIIOTaA KHCJIOTHBIN o o
, M AR/ T | B"ﬂ‘)’B ckop, % OnMKe B HACTOSIIMH MOMEHT PBIOHBIM TMAPOIH-
100 oceTp), MT

T Genxa AK/Ir 3aT He MPOM3BOAUTCS. B TO ke BpeMsi OH SIBIA-
Jlnsuu 8611,5 | 95,05 | 13,857 | 685,94 eTCSI HEOTHEMJIEMOM YacCThIO BCEX 3apyOe:KHBIX
Tpeonun 3416,9 | 3771 17,09 | 220,68 KOMOMKOPMOB. WHCTHUTYT pBIOHOTO XO3sHCTBa
MeTHoOHHH + HanuonanbHoii akagemuu Hayk benapycu npoBo-
HHCTenH 18 0,20 | 23,095 | 0,86 JIIUT HAYUYHBIC UCCICAOBAHUS IO aNaNTalluu TeX-
Banun 4562 50,35 15,012 | 335,43 HOJIOTHH TITyOOKO# mepepaboTKh OTXOMOB K 0CO-
DennnananuH + OCHHOCTSIM OTEYECTBEHHOTO CBIPHS, UTO TpedyeT
THpO3nH 9684,2 | 106,89 | 35,104 | 30449 onpezeacHus (CTEICHN U3MEIbUCHUSI, OIITUMAIb-
Jlefiunn 11807 | 13,03 | 27,945 | 46,64 HOW TeMIlepaTypbl M MPOAOJIKUTEIBHOCTH TPO-
Hsonefinun 9312,1 | 102,78 | 14,781 | 695,39 recca TUAPOIN3a, BeIOOpa Hambosee 3¢ ¢eKTHB-
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HOTO (DEpPMEHTHOTO IperapaTta U T.1.). Pa3BUTHE MONHOTO MUKJIA TepepadOTKH MPECHOBOTHON PBHIOI
B pecnyOlHKe ¢ MONyYeHHEM BBICOKOKAYEeCTBEHHBIX U BBICOKOTEXHOJIOTMYHBIX OEIKOBBIX MPOIYKTOB
MO3BOJIUT YaCTUYHO PEIINUTh MPOOIeMy HEXBATKH )KHBOTHOTO IIPOTEUHA B aKBAKYIBType.

Pacmumensnvle npomeunsl TaKXKe IUPOKO HCIOJIB3YIOTCS B KOMOMKOpMax JjIsl IEHHBIX BHJIOB
pBI0. PacTuTENBHOE CHIPBE, KOTOPOE COMEPIKHUT OOJBIIOE KOTMIECTBO Oelka, HalpuMep, CeMeHa Mac-
JUYHBIX KYJIBTYP, MOKET ObITh aIbTEPHATUBHBIM HCTOYHHKOM MTPOTEUHA JJIs1 PHIOHBIX KOPMOB. DTO ChI-
phE JIETKOJOCTYITHO | JIeNIeBIie pbIOHOM MyKHU. OJJHAKO pacTUTEIbHBIE OCIKU B OOJIBIIHHCTBE CIyYacB
UMEIOT HU3KOE COJICpKaHNEe HE3aMCHUMBIX aMHHOKHUCIIOT U 00J1aJIAI0T PSIIOM aHTUITUTATEIBbHBIX (ak-
TOPOB, IOPTOMY CTEIIEHb TPUMEHEHUS PACTHTEIbHBIX HHI'PEIUCHTOB B PHIOHBIX KOPMaX Or'paHHYEHA.
C npyroii CTOPOHBI, MPOUICANINE TEPMUUYECKYIO 00pabOTKY pacTUTENbHbIE BeIecTBa C OOIBITUM CO-
JepKaHueM Oelika, BBICOKOH yCBOSIEMOCTBIO CBHIPOTO MPOTEHMHA W HU3KUM COJICpKAHHEM aHTHUIIHUTA-
TEIBHBIX KOMIIOHEHTOB, MIOTEHIIHATBHO SBIAIOTCS aJFTEPHATUBHBIM UCTOYHUKOM O€JIKa, CIIOCOOHBIM
3aMEHUTH PHIOHYI0 MYKY B KOMOMKOpPMaXx JIJIsl IEHHBIX BHAOB PbIO [15].

B pecniybnmke Hambosiee MHUPOKO UCTIONB3YETCS CO€Bblil uipom KakK albTepHATHBA PHIOHON MyKe
Y J)KMBOTHOMY O€JIKY B KOMOMKOpPMaXx JJisl IGHHBIX BUAOB pbi0. Cpeu BCceX HCTOYHUKOB PACTHTEIb-
HOTO Oellka y COeBOro mipoTta Hambolee cOaJaHCHPOBAHO COAEpKaHUe aMUHOKHUCIIOT. bonee Toro, oH
YCTOMYMB K OKHCJICHHUIO U TIOpYe, a TaK)Ke HEe COJACPKHUT BPEIHbIC ISl PhIOBI MUKPOOPTaHU3MBI (TpHO-
KH, BUPYCHI U OakTepun). OJHAKO MPU BHICOKON CTEIIEHU 3aMEHbI PIOHON MYKH Ha MIPOT HaOII0MaeTcs
CHIDKEHHUE TEMIIOB POCTa PHIOBL. B crity TOrO, 4TO IIeHHBIE BUJIBI PHIO TJI0X0 YCBAUBAIOT KIIETYATKY, €€
coiep)kaHue B coeBOM IpoTe (10 8 %) CHMXKAeT ero MUTaTedbHYI0 EHHOCTh. VcecaeqoBaHus MHOTHX
BUJIOB PBIO MMOKa3ajii, YTO aHTUIUTATENIbHbIC KOMIIOHEHTBI, COJCPIKAIIMECs B COCBOM IIIPOTE, TAKUE
KaK MHTHOUTOP TPHUIICUHA, JIGKTUHBI, CAIIOHUHBI U OJIMTOCaxapuabl, OKa3bIBAIOT HEraTUBHBIN 3dexT
Ha yCBOSIEMOCTh MUTATEIBHBIX BEIIECTB U POCT PBIOHI [16]. [IpakTHyeckn Bech COEBBIN MIPOT, UCTIONb-
3yeMblii KOMOMKOPMOBOW MPOMBILUIEHHOCTBIO, 3apyOEKHOI0 MPOHU3BOACTBA, 00BEMBI MPOU3BOJACTBA
OTEUECTBEHHOTO COEBOT0 IIPOTa KpaifHe HU3KHE U ero He XxBaraeT. [loTpeOHOCTh B COEBOM MIPOTE IS
PBIOHOI oTpacnu cocTaisieT okoio 20 ThIC. T.

B Hacrosmiee BpeMsi OCTPO CTOWT BOIPOC BBHIPAIIMBAHUSA U MEpepabOTKH y HAC 3epHOO00606bIX
Kyapmyp, Ooratbix mpoTenHoM. K TakuM KyJnbTypam MOYKHO OTHECTH I'OPOX, JIFOIUH H COIO.

Cpenu nepequcIeHHBIX KYJIBTYP HanOOJBIIIHE TUTOIIA I BO3ICIBIBAHUS OTBECHBI 10/ 20pox — 80—
100 ThIc. Ta. B T'ocynapcTBeHHBIN peecTp BKIIOYEHBI cOpTa Topoxa ¢ cojepkanuem Oenka ot 21,5 mo
63,8 % [11, 17]. B ocHOBHOM ropox nepepadaTbiBaeTcsi KPYMISIHBIMU U KOHCEPBHBIMU MPEAIPUSITHIMH.
st nepepabOTKU Ha KOPMOBBIE IIEIH HEOOXOUMO YBEITHUYHMBATH IIOCEBHBIC TUIOMIQIN KPYIISTHOTO TO-
poxa (cogep:kaHue IpoTerHa B Takux coprax — 30 % u Oonee) u pazpabaTbiBaTh 0€30TXOHbBIC TEXHO-
JIOTHH ero nepepaboTku. B kayecTBe TaKUX KOPMOBBIX JI00ABOK HA OCHOBE rOpOXa B KOMOMKOpMax JJIst
LEHHBIX BUJOB PHIO MOYKHO HMCIIOIB30BATh TOPOXOBYIO MYUKY — OTXOJ] IIPH MPOU3BOJCTBE FOPOXOBOH
MYKH, coaepKamunii B cBoeM coctase 10 30 % mpoTenHa, ¥ TOPOXOBBIE THAPOIHU3ATHI C COACPKAHUEM
npoTtenHa oosee 45 %, B X cOCTaB BXOAST TOJBKO MENTU/bI, HOTUIECITUABI U CBOOOAHBIE aMHHOKHC-
JIOTHI, HE COIepIKaIe HUKaKUX aHTHITUTATEbHBIX BEIIECTB U3-3a IITy0OKOH TepepaboTKH.

Jlonun — KyneTypa, KOTOpasi UMeeT BBICOKMI MOTEHIMaJl KaK MCTOYHUK PACTHUTEIBHOro OeliKa.
B crpanax EBpomnbl ero BelpamuBaroT Ha miomaan 80—90 Teic. ra, y Hac — okosio 40 ThIC. ra, B OC-
HOBHOM OH HCIOJB3yeTCsl KaK KYJIBTYpa, MO3BOJISIIONIAS [TOyYaTh BEICOKHE YPOKal BBICOKOOETKOBOM
3eneHON Macchl. KopMoBast IEeHHOCTB JIIOIIMHA OIPEJeNsieTCsl BRICOKMM COJIepyKaHUEeM Oellka B ero ce-
MEHax — y pa3lIMYHbIX BUJOB OHO Kojeonercs oT 30 1o 50 %. B Hacrosiee BpeMsi Bce copTa, BbIpAIH-
BaeMble Ha MOyueHHe 0000B IIOMMHA, SBISIOTCS 0€3alKaJIOMIHBIMH, U B 3aBUCUMOCTH OT HaIlpaBJie-
HUSI UCTIOTB30BAHMS KOMOMKOpPMA OIS IFOITMTHOBONH MYKH MOXKET cocTaBIaTh oT 10 10 20 % [18, 19].

Cosi — OTHOCUTENBHO HOBasi KynbTypa ais pecnyonuku. s oOecrnedeHnss KOMOMKOPMOB AJIS
[CHHBIX BHJIOB PHIO OTEUECTBEHHBIM COEBBIM IIPOTOM HEOOXOIMMO YBEIMYMBATH MOCEBHBIC TUIOMNIA-
U ¥ pa3BUBaTh IIy0OKyr0 mepepaboTKy coeBblx 60008 [20, 21]. 3a pyOekoM HCHONIB3YIOT MPOAYKT
riry0oKo# epepadboTku 6000B COM — KOHIIEHTPAT coeBOTo Oenka. CorTacHO NCCISIOBAHUAM 3apyOeK-
HBIX aBTOPOB [22], KOHIIEHTPAT cOeBOro Oeska crnocodeH 3aMeHuTh 50 % aueTndeckoro Oenka prIOHOM
MYKH Yy paaykHoit gopenn. MHCTUTYT ppiOHOTO X03siicTBa HarnmonaneHoii akagemMun Hayk bemapy-
CH HCCIeJOBall XUMHUYECKUH COCTaB COEBOTO OENKOBOTO KOHIEHTpara. B Hacrosimee Bpems riay0o-
Kas mepepaboTka 0000B com HamaxkeHa B Poccum, Ha YKpauwHe, HO B Hallei pecrmyOiuKe momoOHbIe
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MIPOU3BOACTBA OTCYTCTBYIOT. COEBBIE OCITKOBBIC KOHIIEHTPATHI — 3TO MPOIYKT TITYOOKOH TTepepaboTKH,
MO3BOJISIONIEH MOJTYYUTh BHICOKYIO KOHLIIEHTPALUIO TPOTenHa 0e3 CoAepiKaHusl KaKUX-TNOO0 aHTUITUTA-
TEJBbHBIX BEILECTB. YCTAHOBIICHO, UTO MIPEJICTABICHHBIH 00pa3ell KOHLIEHTpaTa COAEPXUT 67 % chIporo
nportenHa, 1 % ChIpOTO XHMpa U HE COACPXKHUT KJIETUYATKH, YTO CBHUJAETEIBCTBYET O BO3MOXHOCTH €0
HCIIOJIb30BAaHUsI B KOMOMKOpMaXx JUIsl ICHHBIX BUJOB PBIO, OJJHAKO €ro JO3UPOBKA JOJKHA YTOUHSITHCS
¢ y4eToM (PU3HOJOTHH PHIOBI U TEXHOJIOTHU MTPOU3BOJICTRA.

Lennble BUABI PBIO HYKJAIOTCS B BEICOKOM COJCPKaHUU Kupa B komOukopmax (10 30 %). st oGe-
CIIEYEHU S BBICOKOI'O COZIEPKaHMS JINIINJOB B KOMOMKOPME B CTPAHE UCIIOJIb3YET B OCHOBHOM PANCOGOE
Macno, BIMSHAE KOTOPOTO Ha (U3HOJIOTHIO PBIO HEJOCTATOYHO M3yueHo. B crpanax EC ucnonesyior
PpBIOHIA KUP U cbIBOPOTOUHO-KHpOBbIe KoHUEHTpaTh! (CXKK). ChIBOPOTOYHO-KUPOBOH KOHLIEHTPAT SIB-
JISIETCSI TPOYKTOM ITPOU3BOJICTBA MOJIOKOTIEpepadaThIBAIONINX IPEANPUSTHH, OTHAKO B HAIIIEH CTpaHe
OH IIPOM3BOIUTCS B HenocTaTouHbIX o0beMax, Hanpumep CXKK «Ilpomunk» (benapycs) u np. Unctu-
TYT PBIOHOTO X03sHicTBa HanmonanbHOM akageMun HayK bemapycu oreH!T XUMHUYECKHII cOCTaB 00pas-
na CXKK: comepxanue coiporo xupa — 40 %, cyxoro BemiectBa — 97 %, coiporo npotenna — 7 %, cbl-
pOH KJIeTYaTKU MPOAYKT HE COAEpKUT. Ha OCHOBaHMM MONTYYEHHBIX PE3yJIbTATOB MOXHO 3aKJIIOUUTD,
y10 CXXK MOXHO HCTOJIB30BaTh B Ka4eCTBE KOMIIOHEHTA B KOMOMKOPMAaX JIsl LIEHHBIX BUJIOB PHIO.

Takum 0O6pa3oM, Ha OCHOBAHUH BBIIIEU3JI0KEHHOI'O MOKHO CIENaTh BHIBOJ O HEOOXOIMMOCTH pas3-
BUTHUSI OTEYECTBEHHOM ChIPbEBOM 0a3bl IUIs1 IPOM3BOJACTBA BBICOKOKAUECTBEHHBIX KOMOMKOPMOB IS
LEHHBIX BU0B pbI0. B mepByto ouepens Tpedyercs pa3BUTHE TIIYOOKHX METOIOB MEpepabOTKU ChIPHsI
C IIOJTyY€HHEM BBICOKOKAYECTBEHHBIX KOPMOBBIX IIPONYKTOB. OHAKO COCTAaBJIEHHE ONOJIOIMUECKH 101
HOLICHHOH PeLenTypbl — 3TO TOJIBKO MOJIOBHHA Pa0OTHI, BTOpasi MOJIOBUHA — pa3paboTKa ONTUMATbHBIX
napaMeTpoB TEXHOJIOTHIECKHUX IIPOLIECCOB IPOU3BOACTBA, KOTOPBIC MPe0o0pa3yIoT BCe XUMUYECKHE Be-
IIeCTBa, BXOJSIINE B UCXOAHYIO PElenTypy, U MPUIAIOT TpaHyldaM TpedyeMbie HU3NKO-XHMHUECKUE
U CTPYKTYPHO-MEXaHUYECKHE CBOMCTRA.

TexHoJsorust 1 000pyAOBaHMeE 1JIS1 IPOU3BOACTBA KOMOUKOPMOB /1JIsl ICHHBIX BUAOB pbI0. B Ha-
CTOsIIIIeE BPEMsI TEXHOJIOTHS TPOU3BOJICTBA KOMOMKOPMOB JIJISl IICHHBIX BUJIOB PBIO B peciyOinKe Tpe-
Oyet coBepuieHCTBOBaHMSL. 110 3TOM MpruYMHE A1 U3y4eHUsI OCOOCHHOCTEH TEXHOJIOTUH TPOU3BOACTBA
pa3paboTaHo SKCIEPHMEHTAIBFHOE JIA0OPAaTOPHOE TEXHOJIOrMYecKoe 000pyA0BaHNE, KOTOPOE BKIIFOUA-
eT: JPOOUIIKY JIJIsSi TOHKOT'O M3MENbUEHHS ChIPbsl, CMECHTEIb, KOHIULIMOHED, SKCTPYIEP, OXJIalUTeNlb,
anmnapar JJisl BAKYYMHOI'O HAHECEHHUS JKUPa, CYLIUIIKY.

JlaHHBII KOMILIEKT 000pyI0BaHUs TO3BOJISIET U3y4YaTh BaKHEHIIIME dTallbl TPOM3BOACTBA IKCTPY-
JTUPOBAHHBIX KOMOMKOPMOB [23-25]:

1) u3MenbpueHUE CHIPHS, IPU KOTOPOM pa3zMmep dacTHIl He AoipkeH mpeBbimarh 500 MM (0,5 Mm),
YTO SIBJISIETCS OCHOBHBIM TPEOOBaHUEM MpoLiecca IKCTPYANPOBaHusl. KpymHOCTB YacTHII CHIPbS BIHSIET
Ha TEKCTYPY, BOAOCTONKOCTh, IPOYHOCTh M OJHOPOAHOCTh KOHEYHOI'O IPOLYKTa, CTEHEHb 3TOIO BIIHU-
HUS JI0JKHA OBITh YCTAHOBJICHA B AAJIbHEUIINX UCCIIEIOBAHUSX;

2) n03upoBaHUE KOMIOHEHTOB KOMOMKOPMOB OCYILECTBIISIETCS ¢ IIOMOLIBI0 MHOIOKOMIIOHEHTHBIX
BECOBBIX J103aTOPOB;

3) cMemMBaHWE KOMIIOHEHTOB IIPOMCXOAMT B CMECHTENE M HEOOXOJUMO JUIsl TOCTHXKEHHS OHO-
POIHOH CMeCH, UTO CIIOCOOCTBYET PaBHOMEPHOMY IIOTJIONICHUIO BJIATH MPU 00pabOTKE B IKCTPYIEpE.
Takue mapameTpsl mpolecca, Kak BpeMsi CMEIIMBaHU s, OIHOPOAHOCTh CMELIMBAaHUS, TPEOYIOT H3yue-
HUS C LEJbIO JOCTH)KEHUS ONTUMAJIBHOIO PE3YJIbTaTa;

4) SKCTPYIUPOBAHUE — MPOIIECC, C TIOMOIIBI0 KOTOPOTO TPaHyIbl KOMOMKOpMa JOCTHTAIOT 3a/1aH-
HBIX (PU3UKO-XMMHUYECKUX CBOMCTB, IJIABHBIM M3 KOTOPBIX SIBJISETCS MJIOTHOCTH, KOTOpas obecrneynBa-
€T TUIaBy4YeCTh TPaHyJl Ha MOBEPXHOCTH, MITH OBICTPYIO MOTPY>Ka€MOCTh, M TIOT'PYKAeMOCTh C 3aaH-
HOW CKOPOCTBIO. 3HAUCHHMSI IJIOTHOCTHU 3aBUCSIT HE TOJIBKO OT NMAapaMeTPOB paOdOTHI SKCTPYyAepa, HO U OT
peLenTypsl, 4TO B COBOKYITHOCTH TpeOyeT rIyOOKOro n3y4eHus mpouecca;

5) cyuika ’KCcTpyAara — Ipolecc NpeAHa3HaueH s yIaJeHus U3IUIIHeN BjIaru, BHOCUMOM B ITpo-
IyKT B IPOLIECCE SKCTPY3UH, U AOBEICHUsI KOMOMKOopMa 10 TpeOyemoil BiaxkHocTH. Ilpouecc cymku
CYIIECTBEHHO BIJIMSIET Ha TOCIENYIONIMIA dTal HaHECCHHsSI KUPa U HYXKJIAETCS B MOI00pE ONTHMAIb-
HBIX PEXHMOB,

6) HaHeceHue )KMpa Ha I'PaHylly — OAMH U3 OCHOBHBIX 3TanoB. BBoa O0JIBIIOT0 KOJIMYECTBA KUPA
(mo 40 %) B KUIKOM BUAE BO3MOXKEH TOJIBKO ITOCPEICTBOM TEXHOJIOTHH BAaKyyMHOI'O HalbUICHUS, 00e-
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CIeYrBaroIel MTPOHUKHOBEHHUE JKUAKOCTH TIYOOKO B CTPYKTYPY TpaHyll 3KCTPYAHPOBAHHOTO KOpMa
yepe3 MUKPONnopbl. MOKHO HANbUISATh HE TOJBKO KUPBI U Macia, HO U aMUHOKHUCIIOTHI, aTTPAKTaHThI,
BOJIOPOCIH U T.J1. BO3MOXXHO HalblIeHHE MOPOIIKOOOPa3HbIX KOMIOHEHTOB. OIHAKO BCce MapaMeTphl
TEXHOJIOTMYECKOTO TpoIecca Uil KaKJIOTO M3 HANbUIIEMbIX KOMIIOHEHTOB JTOJIKHBI OBITH JOMOJIHU-
TEJbHO U3YUYCHBI,

7) oxmaxkJeHue — 3aBEPINAIONINi ATl MPOU3BOACTBA IKCTPYANPOBAHHOTO KOMOMKOPMA, OT ATOTO
JTamna 3aBUCHT KaueCTBO KOMOMKOpPMA U CPOK XPaHEHUS;

8) ymakoBka komMOHKOpMOB. KoMOMKOpMa /i1 IIEHHBIX BUJIOB PBIO XPaHATCS U TPAHCIIOPTHPYIOT-
Csl TONIBKO B YIIAKOBAHHOM BHJE, OT BHJA M KaueCTBa YMaKOBKU 3aBHCHT COXPAaHHOCTH KOMOHWKOpMA.
W3y4enune npoueccos, MPOUCXOISIINX IPU XPaHEHNUH YITaKOBAaHHBIX KOMOMKOPMOB, TTO3BOJUT PETYJIN-
pOBaTh UX KA4eCTBO.

Jlunus paspaborana cnenmanuctamMu HaydHo-mpakTudeckoro mneHTpa HanmoHanmpHOU akanemMun
Hayk benapycu o npojoBosibcTBUI0 U MHCTUTYTa pRIOHOTO X03s1iicTBa HarroHaibHOW akaieMUH Hay K
benapycu. JlabopaTopHast ycTaHOBKA MO3BOJISIET HE TOJIBKO M3YyYHUTh U HAYYHO OOOCHOBATH TEXHOJIOTHIO
MIPOU3BOJICTBA KOMOMKOPMA C 33JIaHHBIMHU CBOMCTBAMH, HO M BBIITYCKATh OMBITHBIC TAPTHU KOMOHUKOP-
MOB JIJIs1 PBIO (AKCTPYIUPOBAHHBIX — JIJIsl [ICHHBIX BUJIOB PHIO M rpaHyIMPOBAHHBIX — s Kapna). [Tpous-
BOJIUTEIHHOCTh YCTAHOBKH COCTABHT B CPEIHEM 15 KI/4, IOATOMY B TOIl MOXKHO BBIITYCKAaTh 10 22 T MIPH
4-9aCcOBOM PEIKHUME IMPOU3BOCTBA, YTO COCTABUT 73 % OT HMIIOPTHPYEMOI0 B PECITyOJIMKY KOMOMKOpMa
JUISl TIGHHBIX BUAOB phI0. OcTanbHoe BpeMs paboThl IMHUW TUTAHUPYETCS WCIOIh30BaTh ISl HAYYHBIX
uccienoBanuil. TexHomorndeckas cxeMa MpoOeKTUPYEMOT0 MPOU3BOACTBA MPEJICTaBIEHA HA PUC. 2.

Ha puc. 3 npencraBiieH KOHIUIUOHED U 3KCTPYAEP, MPEIHA3HAYEHHBIC ISl BIATOTEIIOBO 00pa-
OOTKHM PacCHITHOIO KOMOMKOpPMa M €ro MOCIEAYIONIeTr0 dKCTpyAupoBaHuss. KOHIUIIOHED MO3BOIISIET
YBJIQXHATh, MOJOTPEBATh U CMEIINBATh PACCHITHOW KOMOMKOPM. YBIIaXHEHHE OCYIIECTBIISIETCS JI0
BIIAKHOCTH 25-35 % ¢ mOMOIIBIO TTapa W ropsdeld BoAasl. Ha manHOM ammapaTe MOKHO MEHSITH CKO-
POCTH MEIIaJKH, YTO MOBBIMAET F(P(HEKTHBHOCTD MPOHMKHOBEHUS BOJSTHOTO IMapa M BOJbI B KOMOU-
KOpM JUISl aKTHBH3AIMH OMOXMMHUYECKHX IPOLECCOB (IIPOMCXOJUT YaCTHUYHBIM THIPOIU3 Kpaxmala
1 OEIIKOB), TEM CaMBbIM TIOBBIIIAS MUTATEIbHYIO IIEHHOCTh kKoMOnkopMma. [locne koHIUIMoHEepa KOM-
OMKOpM MOoAaeTcsi Ha IKCTPYAEP, Il MO ACHCTBUEM TEMIIEpaTyphbl U JaBJICHUS MIPOUCXOANUT paspy-
IIEHHEe KpaxmMalia 0 MOHOCaxapoB, a Tak)Ke YaCTUYHOE pa3pylIeHne MoJIeKys Oeika ¢ 00pa3oBaHUEM
TIOJTUTIENI TUIOB, TIENTUIOB H CBOOOHBIX aMHUHOKHCIOT. J[1st hopMOBaHMS I'paHys MPETyCMOTPEHBI Ha
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Puc. 2. Texnonornyeckas cxema 1a00paTOPHOI YCTAaHOBKHU IO ITPOU3BOACTBY KOMOMKOPMOB [JIs1 pbIO: / — BECOBOM 103aTOD;

2 — 3aJIBUKKA; 3 — CMECUTENb; 4 — KOHBelep; 5 — ApoOuika; 6 — OyHKep mepel KOHIUIIMOHEPOM; 7 — KOHIUITHOHED; 8 — OyH-

Kepbl Ha/ArpaHyJIITOPHBIH U HaJ SKCTpyAepoM; 9 — skcTpynep; /0 — npecc-rpanyiasTop (koMOuKopma aiist kapna); // — oxJia-

JUTENb-CYIINIIKa; [2 — anmapaT JUIsl BAKYYMHOTO HaHECCHUs )Kupa; /3 — OyHKepbl JIJIsl TOTOBOrO KOMOMKOpMa; /4 — BEChl;
15 — ynakoBOYHBIH ammapar

Fig. 2. Process layout of laboratory installation for production of animal feed for fish: / — weight dispenser; 2 — valve; 3 —

mixer; 4 — conveyor; 5 — crusher; 6 — bunker prior to conditioner; 7 — conditioner; § — bunker above the granulator and above

the extruder; 9 — extruder; /0 — press granulator (compound feed for carp); /7 — cooler-dryer; /2 — apparatus for vacuum
application of fat; /3 — bunkers for ready compound feed; /4 — scales; /5 — packaging machine
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Puc. 3. JJabopaTopHbIii KOHIUIIHOHED
n ’kcTpynep. Pazpaborka Hayuno-mpaktude-
ckoro neHTpa HanmonanbHo#M akaieMuu HayK
Benapycu no nponosonbscTBHIO, 2018 T.

Fig. 3. Laboratory conditioner and extruder.
Development of Research and Production
Center of the National Academy of Sciences
of Belarus for Foodstuff, 2018

Puc. 4. IIponyKIHOHHBIA SKCTPYIUPOBAHHBIN
KOMOHMKOPM JJISI OCETPOBEIX PBIO, TPOU3BEICH-
HBII Ha nabopaTopHOM obopynoBaHuu. Paspa-
6otka MHcTuTyTa ppiOHOrO X03siicTBa Hanno-
HaJIbHOM akajemuu Hayk benapycu, 2018 r.

Fig. 4. Extruded production compound feed
for sturgeon fish, produced using laboratory
equipment. Development of Institute for
Fishery of the National Academy of Sciences
of Belarus, 2018

IKCTpyAepe (QHUIIbEephl, KOTOPHIE MO3BOISAIOT MONydYaTh T'pa-
HyJel 2, 3 1 6 MM B auameTpe. PasHble pasMepsl rpaHysi
[TO3BOJISIIOT MOJIy4aTh KOMOMKOPMA JUJIsl IICHHBIX BUJIOB PhIO
pPa3IUYHOTO BO3pACTa: CETONIETKU — AUAMETPOM 2—3 MM, I0-
JIOBUKH, JIBYXJIETKH U CTApIIe — 6 MM.

JlaboparopHoe 000pymOBaHME MO3BONISET MPOU3BOIUTH
JKCIIEpUMEHTAIIbHbIE KOMOMKOpPMa M UCCIIEIOBATh BIUSHHE
TEXHOJOTHYECKHX MapaMeTpoB pabOThl 0O0OpYAOBaHUs Ha
Ka4eCcTBO, XUMUUYECKUN COCTAaB KOMOMKOPMOB 3KCTPYIHPO-
BaHHBIX JUUIsSI [ICHHBIX BHUJIOB PbIO W I'PaHYJIMPOBAHHBIX IS
KapIiia MOLTHOCTBIO 22 T/TOJl ¢ MUHUMAaJIbHBIM KOJIUYECTBOM
PY4YHOTO Tpyja.

Ha puc. 4 npeacraBieH KOMOMKOPM TPOAYKIIMOHHBIN
IUISL OCETPOBBIX PBIO, quameTpoM 4 mMm. KoMOmkopm ymoB-
JIETBOPSET BCEM TPEOOBAHUAX EHCTBYIOIINX HOPMATHB-
HO-TEXHUYECKHUX aKTOB, COACPKUT B cBoeM coctaBe 42 %
ceiporo mpotenHa, 12 % xupa u 1,5 % kneruatku. Ilo 3¢-
(hDeKTHUBHOCTHU TOJIYYCHHBIH KOMOMKOPM HE YCTYIAeT 3apy-
OCKHBIM KOMOMKOpPMaM, HMMEET KOPMOBOH KOX(PPHUIIMEHT
1,5 ex., ToHeT B Boje (tutoTHOCTH 1100 Kr/M3) M1 UMEET BBICO-
KYI0 BOJIOCTOUKOCTS (2 u).

3akawuenue. s pemeHUs MpoOIeMBI ITPOU3BOJACTBA
OTCUECTBEHHBIX KOMOUKOPMOB JJIsi LIEHHBIX BHJOB pPbIO
HEOOXOIMMBI YCHIIMSI HAyYHO-HCCIIEIOBATENbCKIX WHCTH-
TyToB HanumoHanpHOM akagemuu Hayk benapycu no pas-
paboTKe TMEepCHEKTUBHBIX, 3(PQEKTUBHBIX HOBBIX BHIIOB
COBPEMEHHOT'O CBIPbS, PELENTYp, H3Y4YEHUIO MPOIECCOB
MIPOU3BOJICTBA KOMOMKOPMOB, YTO B KOHEYHOM UTOTE TIO3BO-
JIUT TIOJYYUTh OTEYCCTBCHHBIN KAYeCTBEHHBIN KOHKYPEHTO-
CIIOCOOHBIN KOMOWKOPM, COKOHOMHUTH BAaJIOTHBIE PECYPCHI
CTpaHbl M pPa3BHBATh HMIIOPTO3aMEIIAIOIINE TEXHOJOTHUU
1 000py/TIOBaHHE.

Tpebyercsi pa3BuBaTh IIyOOKYIO0 MepepabOTKy ChIpbs
C TIONyYeHHEM BBICOKOKAYeCTBEHHBIX KOPMOBBIX KOMIIO-
HEHTOB, TaKMX KakK THAPOJIM3aThl M KOHIICHTPATHI PacTH-
TEJIBHOTO W JKMBOTHOTO TPOWCXOXKJEHUS, 0oJee IIMHPOKO
WCIOJIb30BaTh BTOPUYHBIC MPOIYKTHI MEPEPaOOTKU MHIIC-
BBIX TMPOM3BOJCTB | T.I. VM3yueHHe TEeXHOJIOTHUH TPOU3BOJ-
CTBa KOMOMKOPMOB JUJIsl IICHHBIX BUJIOB PBIO MO3BOJIUT yCTa-
HOBHTH BIIUSHHE TEMIEPaTyphl, JaBJICHUS, BIAXHOCTH Ha
OMOXUMHYECKHI COCTaB KOMOMKOPMOB, OIIPE/ICTUTh MOTEPH
OMOJIOTHYECKN aKTHWBHBIX BEMIECTB, aMHUHOKHCIOT TPU WX
MPOU3BOJICTBE, pa3paboTaTh COBPEMEHHBIE CHOCOOBI KOH-
TPOJIS HATMYHS WA OTCYTCTBUS ATUX BEIIECTB B KOMOUKOP-
Max M BBIMIYCKAaTh KOMOMKOpPMa IOJIHOCTBIO COOTBETCTBY-
IOIMe UX perenrtaM. B uTore oredecTBeHHbIE KOMOMKOpMa
JUIS LICHHBIX BUJIOB PhIO0 CTaHYT KOHKYPEHTOCIIOCOOHBIMHU
¢ 3apyOeKHBIMU KOPMaMHU.

BﬂarO}lapHOCTI/I. HCCJ’ICI{OB&HI/IH BBIIIOJIHCHBI B paMKax OTACJIBbHOI'O IMPOCKTAa HAYUYHbBIX HUCCIICIO-
Banuit HanmonanpHo# akagemMuu Hayk berapycu «HccienoBanne OCHOBHBIX TEXHOJIOTHYECKHX OIepa-
UM TPOU3BOJCTBA KOMOUKOPMOB JIJIsl TPECHOBOAHBIX BUJIOB PBIO € pa3pabOTKOiL J1abopaTopHOro 000-
PYZIOBaHUs ISl OTPAOOTKHU TEXHOJIOTHIECKOTO MPOIIECCay.
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