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MNPOBJIEMBI U ITEPCITEKTUBBI IPOU3BOJACTBA BUOJOTI'MYECKHA INTOJIHOLEHHBIX
KOMBHUKOPMOB /IS PbIb B PECITYBJIMKE BEJIAPYCb

Pa3BuTHeE aKBaKyJIbTYpBI B OCIIEIHUE AECATUICTUS IEMOHCTPUPYET CTPEMHUTEIIBHBII pocT. B'psize crpan 00beMbl BhIpaly-
BAeMOi1 pBIOBI yIKe PEBBIIIAIOT 00BEMBI BBUIOBJICHHOM palbl M3 €CTECTBEHHBIX BOJOEMOB. B CBsI3H ¢ 9THM BO3HHKAET HEOOXOIH-
MOCTB pa3paboTKH 3G (PEeKTUBHBIX KOPMOBBIX ITPOIYKTOB, @ TAK)KE Pa3BUTHSI TEXHOJIOT NIl IPOU3BOJICTBA PHIOHBIX KOMOHKOPMOB.
B Pecniybnuke Benapych yke pa3paboTaHbl penenTypsl U TEXHOJIOTUH MPOU3BOACTBA-KOPMOB JJIsI KapIa pa3HbIX BO3PAacTOB,
CEroJIeTOK JIOCOCEBBIX M OCETPOBBIX PhIO M TEXHUUECKHE YCIIOBHS Ha 9TH KOMOMKOpMA. B HacTos1iee BpeMst BeyTcs pa3padoTKu
ne4eOHO-TPOoPUIAKTHIECKIX KOMOMKOPMOB MPOTHB GakTepUabHbIX HHOEKIMH KapIIOBBIX PbIO, UCCIICIOBAHKIE U Pa3paboTKa
HOBBIX CBHIPBEBBIX KOMIIOHEHTOB. J{anpHeiiee pa3BuTHe pHIOHON OTPACIIN PECITYOTMKY 3aBUCUT OT Ka4eCTBEHHBIX U OHOIOTrHYe-
CKY TTOJTHOIIEHHBIX KOMOMKOPMOB. B crarhe paccMOTpeHb! 0COOCHHOCTH MUTAHMS HPECHOBOIHOM phIObl. HaMeueHb 0OCHOBHBIC
HAaIlpaBJICHUS MCCIIEIOBAaHIH B 00IaCTH Pa3BUTHUS M COBEPIICHCTBOBAHUS KOMOMKOPMOB JIUIS PBIO, OCHOBHBIMH U3 KOTOPBIX SIB-
JSIFOTCSL pa3paboTKa HOBBIX BHJOB COBPEMEHHOT'O CHIPbSI i COBEPLICHCTBOBAHIE TEXHOJIOTHH X ITPOU3BOACTBA. IIpe/iiosKeHbI
PEKOMEHIAINH TI0 Pa3BUTHIO OE30TXOAHBIX TEXHOJIOTHH NepepabOTKH MULUIEBOTO CHIPbS € MOTYYEHUEM BBICOKOTEXHOJIOIMYHBIX
KOPMOBBIX ITPOAYKTOB OTECUYECTBEHHOI'O ITPOU3BOACTBA, a UMECHHO MaJIbKOBBIX KOMGI/IKOpMOB METOOM MUKPOTI'pPaHYJINPOBAHUSA
Y MUKPOIKCTYAUPOBAHMSL, YTO IO3BOJIUT CHU3UTH 3aBHCHMOCTb CTPAHBI OT UMIIOPTHBIX KOMOHKOPMOB.
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PROBLEMS AND PERSPECTIVES OF PRODUCTION OF BIOLOGICALLY COMPLETE COMPOUND FEEDS
FOR FISH IN THE REPUBLIC OF BELARUS

Development of aquaculture in recent decades demonstrates rapid growth. In a number of countries the volume of bred
fish already exceeds the volume of caught fish from natural reservoirs. In this regard there is a need to develop efficient feed
products, as well as develop technologies for fish feed production. In the Republic of Belarus, the formulations and technol-
ogies are already developed for production of feeds for carp of different ages, young salmon and sturgeon fish, as well as
requirement specifications for these feeds. At present, developments are in progress for therapeutic and preventive compound
feeds against bacterial infections of carp fish, researches and development of new raw materials components. The further de-
velopment of the fish industry of the republic depends on high-quality and biologically complete compound feeds. The article
considers peculiarities of freshwater fish feeding. The main directions of research in the field of development and improve-
ment of compound feeds for fish are outlined, the main of which are the development of new types of modern raw materials
and improvement of production technology thereof. Recommendations are proposed for development of waste free technolo-
gies for processing raw food products with obtaining high-tech feed products of domestic production, namely fry compound
feeds by microgranulation and microextruding methods, which will allow to reduce the country’s dependence on imported
compound feeds.

Keywords: aquaculture, fish compound feeds, extruded and granulated compound feeds, microgranulation, microextrud-
ing, resource-saving technology

Beenenne. B Hacrosmee BpeMs 100bI9a peIObI B MOPSIX M OKE€aHaX SIBJISIETCS OCHOBHBIM MCTOYHU-
KOM PBIOHOW MPOAYKIUU s HacesneHus. Ho BO3MOKHOCTH MHUPOBOTO OKEaHa COKPAIAIOTCS, U ATO
y’Ke JJaBHO OCO3HAJIU 32 PyOEkKOoM, I7Ie CTPEMHUTEIBHO Pa3BUBACTCS aKBAKYJIBTYpa, T. €. BhIpallliBaHUE
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PBIOBI U APYTUX THAPOOMOHTOB B YHPABISAEMBIX YCIOBUSX C IPUMEHEHHEM IEPEIOBbIX TEXHOJIOIHH.
B psne ctpan 06beM BeIpanuBaeMoi peIObl PHOIMKAETCS K 00BEMY BBUIOBJICHHON M3 €CTECTBEHHBIX
BOJIOEMOB, a TTOPOH U MpeBsImaeT ero [1, 2].

Cpenu pa3nuuHbiX (GopM prIOOBOICTBA HAUOOJBIIMMH BO3MOXXHOCTSAMH OBICTPOrO YBEIUUYCHHS
00BEMOB TPOM3BOACTBA 00IalaeT HHAYCTPHAIbHOE. YCIEeXu 3TOH (OopMBbI PHIOOBOACTBA B 3HAUUTEIIb-
HOH CTETICHH 3aBHCAT OT cOATaHCHPOBAHHOCTH M Ka4eCTBa KOMOMKOPMOB, IOTOMY B MOCITIETHUE OB
B MHUPE aKTUBHO Pa3BHBAETCS MPOU3BOACTBO KOMOMKOPMOB ISl pbl0. PocT mpomyKunu aKBayabTypbl
Y IPOM3BOZICTBA KOMOMKOPMOB IIpeAcTaBieH Ha puc. 1 [3].
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Puc. 1. Poct npoaykuuu akBakyJIbTypsl W IPOM3BOACTBA KOMOMKOPMOB B MUPE

Fig. 1. Growth of aquaculture production and production of compound feeds in the world

Kpynneimumu eBporeiCKUMH CTpaHaMU — IMTPOU3BOJUTEISIMIA KOMOMKOPMOB JUISL PBIO SBIISIOTCS
Hunepnannel, bensrus, ['epmanns, BenmukoOpuranus, @panmus. brarogaps OTKpHITHIO MPOU3BOJICTB
Ha UX TEPPUTOPUH ITH CTPaHBI 00CCIICUMBAIOT KOMOMKOPMAaMH IJIsI PeIO HE TOIBKO ceOs, HO M TaKHe
ctpansl, kak [lonbma, Bearpus, [lopryrannsa, Ucanus u ap. [4].

Pocculickas denepanus Takxke npuHsia nporpammy «l'ocygapcTBeHHas cTparerust pa3BUTHs aK-
BakynbTypbl 10 2020 rogay. Llenb mporpaMMbl — pa3BefieHne OI0MAIIHEHHBIX BUAOB U IIOPOJI PHIOBI, CO-
3JIlaHUE YCIIOBUH JUUISI KOMIUIGKCHOTO Pa3BUTHS OTPACIIH CEILCKOX03SICTBEHHOTO phIOOBOACTBA. Jliist ee
JOCTHKEHHUS MPEIyCMOTPEHO PEIIUTh CEeMb 3aJa4, OJHA M3 KOTOPBIX 3TO HAYyYHO-TEXHHYECKOe 000-
CHOBaHHE MMyTeH BBIXO/a HA KAYECTBEHHO HOBBI YPOBEHb IIPOU3BOACTBA PHIOHBIX KOMOMKOPMOB, TaK-
K€ YIIOMHUHAETCSI O HEOOXOAMMOCTH pa3BUBaTh KOMOMKOPMOBOE MPOU3BOACTBO. OMHAKO B MpOrpamMmme
HE OmpeJieNieHbl KaKue-T1u00. KOHKPETHBIE MEPHI, HE MTOKa3aHbl 00hEMBI H aCCOPTUMEHT KOMOMKOPMOB
IUIsL PBIO, HET CBEICHMI, B KaKUX 00BbeMaxX MOTPeOHOCTH PHIOOBOACTBA OYAYT MOKPHIBATHCS 32 CHET
OTEUECTBEHHOT0 KOMOHMKOpPMa, B KaKUX — HMIOPTHOTO. TO €CTh MPOU3BOJUTENH dTOW MPOAYKIIUH HE
BUJIAT Tiepe]] cO00il KOHKPETHBIE 3a/1a4i, KOTOPBIE OHU JTOJKHBI PEIINTh, YTOOBI TOMOYb PHIOOBOIAM
JOCTUYb IIeJIeH; TIOCTABICHHBIX MEPe/] HUMU TOCYJapCTBOM, H CYMTAIOT, YTO MTOITOMY POIIb TOBAPHOT'O
pBIOOBOICTBA Malo3aMeTHA B 00ECIICUCHHUH TPOJOBOJILCTBEHHOM Oe3omacHocTr Poccuu [5].

BosbIIMHETBO POCCHHCKUX KOMOMKOPMOB TSI pBIO HE MOT'Y T 3aMEHHTh HMIIOPTHBIE KOpMa U3-32 HU3-
KOro KauecTBa:-Hu3Kas MuTaTeabHOCTh M HecOalaHCHPOBAHHBIM COCTaB OTPULIATEIBHO BIHSIOT Ha MPO-
QYKTUBHOCTH pBIObL. B aHanmuTHueckux mMatepuaiax MUHHUCTEpPCTBaA CENbCKOro xo3siicTBa Poccuiickoit
Oenepanun [6—8] ykazaHo, 4TO HA KOMOMKOPMOBBIX 3aBOJaX paclpoCTpaHEHbI HECOOMIOEHUE PELEIITY-
pbI, (hanbcuduKanysi KOMIOHEHTOB, BEICOKAs! KPOLIMMOCTD M HU3Kasl BOJOCTOMKOCTD I'PaHyIl.

Poccuiickue KOMOMKOPMOBEIE 3aBOJIbI OPHEHTHUPYIOTCS Ha MPOMYKIUIO ISl TEIIOKPOBHBIX CEJb-
CKOXO3SIICTBEHHBIX JKMBOTHBIX, TaK KaK OHA HE TPeOYyeT CHUIBHOTO M3MENbYCHUSI KOPMOBOTO CHIPBS,
MPaKTHYECKH BCE MPEINPHUATHS HCIIONB3YIOT YCTAPEBIIYIO TEXHOJIOTHIO CYXOr0 IMPeccoBaHus (TpaHy-
JWPOBAHME C TOMOIIBIO TTapa). DTH TEXHOJIOTHH HE TOAXOIST Il HanOoJiee IEHHBIX 1 JOPOTOCTOSIINX
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00BEKTOB aKBaKyJIbTYpPhl — JIOCOCEBBIX M OCETPOBBIX BHIOB PBIO, TIOATOMY BBICOKOOEITKOBBIE KOPMA,
HEOOXOIMMBIE ISl HHIYCTPHAIBHOTO PHIOOBO/ICTBA, CETOAHS BBIITYCKAIOT HECKOJIBKO KOMOMKOPMOBBIX
3aBoz10B B Poccuiickoit deneparnuu [9].

MupoBas akBakyJIbTypa AaBHO C/IeJaia CTaBKy Ha TEXHOJOTHHU AKCTPYANpOBaHus. IMEHHO C pas-
BUTHEM KOPMJICHUS PBIO SKCTPYANMPOBAHHBIMU KOMOUKOPMAaMH M CBSI3bIBAIOT MHUPOBOM POCT BBIPALIH-
BaHUs pbIObI. POCCHIICKMX MOCTABUIMKOB 3KCTPYAUPOBAHHBIX KOPMOB ISl JIOCOCEBBIX U OCETPOBBIX —
eMHUIIBL. DKCTPYANPOBAHNE KOPMOB MOXKET IMOBBICUTH MPOIYKTUBHOCTH KAPMOBBIX IMTOPOJ, IS KOTO-
PBIX TIPOU3BOAMTCS OOJIBINAS YaCTh aKBAKYJIBTYPHBIX KOMOMKOPMOB. J{07151 BRICOKOOETKOBEIX PHIOHBIX
kopMoB B Poccun He npesbimaet 10 % ot o0miero oobeMa npon3BOACTBA, 01 CTAPTOBBIX KOPMOB IS
BBIpAIIMBAaHUS TOCAAOYHOTO MaTepuaia pasHa aumis 0,3 % [10].

Camu ke koMOuKopMmIuKH Poccutickori dDezepaliid HCIBITHIBAIOT JISHHUIUT » KAuCCTBEHHBIX
KOMITIOHEHTOB. PpIOHass MyKa MOCTaBIISETCS B OCHOBHOM H3-3a pyOeka M 4acTo (palbCHPULIUPYETCSL.
Ilo manubM Poccrara, B 2014 1. cTpana mpou3sBena 75 ThIC. T peIOHOW MyKH. J{7s pocTa 00HeMOB Tpo-
M3BOJICTBA PHIOHON MyKH POCphIOOTIOBCTBO mpenjaracT 3almpeTUTh phIOakaM BHIOPACHIBATH OTXOIBI
npombicia. OTX0ABI MPOMBICIIOBBIX BHA0B BOAHBIX OHOopecypcoB cocTaBistoT 20 % oT o0bema BbLIIOBa
Y 9TO IIEHHEHIIIHNI pecypc NI MPOU3BOACTBA PrIOHON MyKkn. B Poccuiickoit-denepanmuu mupoxo mpu-
Biekatorcs npopunsasie HUNW mo Bompocam m3ydeHHs BO3MOXKHOCTH KOPMJIEHUS PhIO MOOOYHBIMH
MPOAYKTaMHU MepepaboTKH 3epHa, MACIOKUPOBOTO KOMIUIEKCAa U MHKPOOMOTIOTMUECKON MPOMBIIIICH-
HOCTH M T. 1. [11-13].

B Pecniy6niuke bemapycs Ha ceromHSIIHMN JIeHb CKIaAbIBaeTCs moxoxas ¢ Poccuiickoit denepa-
nueil cutyauus. B pamkax locyaapcTBeHHOW MporpamMMmbl pa3BUTHsI arpapHoro Ousneca na 2016—
2020 roasl mpeaycMaTpUBaeTCs 0BeIeHne 00bEMOB ITPOU3BOJICTBA TOBAPHOU PHIOBI B pecnyOiInke 10
18158 T, B TOM "mcie nmpymaoBoit peiosl — 15771 T u merHsIX BuaoB poi0d — 1200 1. B benmapycu mpousso-
JST TOJBKO TPaHyJIUpOBaHHBIE KOMOMKOpMA JIJIsl Kapra, U TO He JJI BCEX BO3PACTHBIX TPy, LICHHbBIE
BU/JIBI PHIO KOPMST UMIOPTHBIMHU KOpMamH [ 14].

B pecriy6iinke HabmrogaeTcst ocTpas HeXBaTKa Ka94eCTBEHHOTO M HEJJOPOTOT0 OTEYECTBEHHOT'O ChI-
pBsi, HEOOXOIUMOTO PhIOE, 0COOEHHO OCTPO CTOHUT. BOMPOC C MPOTEHHOM XUBOTHOTO MPOUCXOXKICHHS
(ppIOHAst MyKa, )KUBOTHBIC THAPOJIA3ATHI U T. I1.). BCe 3TO ChIpbe 3aKymnaeTcs 3a pyOekoMm, IieHa Ha HEero
3aBUCHT OT KOJIeOaHMI Kypca BaJFOTHI, TIO3TOMY HPOU3BECTH KOHKYPEHTOCIIOCOOHBIE OTEUECTBEHHEIE
KOMOHMKOpMa KpaliHe CII0KHO. B jomonHeHe K 3ToMy 4acTo MPakTUKYeTCsl 3aMeHa ChIPbS B PEIENTY-
pax KOMOMKOPMOB /1J1s1 IO M3-32 €r0 OTCYTCTBHS MJIM BHICOKOH LIEHBI Ha OoJiee JeneBble KOMIIOHEHTHI.
B Pecniy6nuke benmapych OONBITHHCTBO KOMOMKOPMOBBIX 3aBOJIOB MMEIOT COBPEMEHHBIE JIMHHUH Tpa-
HYJINPOBaHUs, OCHAILIEHHBIE 000pyA0BaHNEM 3apyO0eKHBIX Mpou3BoauTENeH. Ha 3THX NTHHUAX mpoun3-
BOISAT KOMOMKOpMa Juisi mTunbl, cBuHer, KPC u pbIObI, TOATOMY MX IPOM3BOAUTEIBLHOCTH BBICOKASL.
[lepen 3amyckom KOMOHKOpMa 15 KaXK0T0 BUa U Bo3pacTta peiobl, ntuibl, KPC, cBuHel Heobxonmma
THIaTeIbHAS 3a4MCTKA 000PYAOBAHMS, ISl HCKITIOUEHUS TIOIMEIINBAaHNS B KOMOMKOPMA CBIPbsS U3 JIpY-
rux peuentos. Ilpu 3amycke W HACTPOIKE TEXHOJIOTMYECKHX PEKHUMOB pabOThl HAOIIOHAIOTCS MOTe-
PH CBIpBS, KoeOaHUs KauecTBa KOMOMKOpMa | T. T. PEIOOBOIHEIE X03SHCTBA, HCIIONB3YSl HMIIOPTHBIN
KOMOMKOpPM, BCerzia MMEIOT KOMOMKOPM U3 OZHHUX U T€X jK€ KOMIIOHEHTOB OJIHOTO M TOTO e KauecTBa,
MO3TOMY M OTHAIOT eMy npenmnouteHue [15].

Lens paboTs — pa3paboTka COBPEMEHHBIX PEIENTyp KOMOMKOPMOB ISl TPECHOBOHBIX PBIO, pa3-
paboTKa HOBBIX COBPEMEHHBIX M d(P(PEKTUBHBIX KOPMOBBIX IPOYKTOB, & TAKKE Pa3BUTUE TEXHOJIOTUI
MPOU3BOJCTBA PBIOHBIX KOMOUKOPMOB.

B Pecniy6nnke benapych eTHHCTBEHHBIM HAyYHO-UCCIIE0BATEIILCKUM HHCTUTYTOM IO pa3paboTkKe
KOMOHMKOPMOB 115 pbI0 sBIsieTcs PYII « MHCTUTYT pBIOHOTO XO3sIHCTBaY. 3a MOCIETHNUE TOIBI COTPY/I-
HUKaMU WHCTUTYTa pa3pa0dOTaHbl PEHENTYpPhl U TEXHOJOTMH MPOU3BOACTBA KOMOMKOPMOB JIJIsl Kap-
na pasHBIX BO3PacTOB, U OONBIIMHCTBO PHIOX030B PECIyOIMKH 3aKylar0T UMEHHO 3TH KOMOMKOpMA.
Tak, manpumep, B 2016 r. OpTO BEITTYIIIEHO Ha KoMOmKOpMOBOM 3aBosie OAO «bepe3oBckuii KoMOu-
KOPMOBEIH 3aBoa» 5400 T koMOMKOpMa 1y1s pazHoBo3pacTHoro kapma mo TY BY 100 035627.018-2015
«KomOnkopma rpanylIupoBaHHBIE AJIA CETOJETOK, ABYX- U TPEXJIETOK Kapmay», padpaboTaHHble 1a00-
patopuii kopMOB HHCTUTYTa. KoMOMKOpM mocTasiisiicst B ppi0oxo3 «Cernery. Kpome 3T0ro, MHHCTUTYTOM
paszpabotansl 1 B 2016 T. Bermyckannck OAO «9xoMo» KOMOMKOpMa JIJTsI Kapra, 000TameHHbIe JTUTTH-
JTaMH 1 TTO3BOJISIFOIINE TTIOBBICUTH BEKHBAEMOCTh CETOJIETOK KapIia B IPOIlecce 3UMOBKH IS PhIOX03a
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«HoBHHKH» W MaJOKOMITOHEHTHBIH KOMOWKOPM IIUTSI IBYX- M TPEXJIETKOB Kaprma [16]. MHCTUTYT pbIO-
HOT'O XO35ICTBa TakKe pa3paboTall peuenTypbl KOMOMKOPMOB ISl CETOJIETOK JIOCOCEBBIX M OCETPOBBIX
pBHIO W TEeXHWYECKHE yCIIOBUs Ha ATH KomOukopma [17]. B HacTosimiee BpemMsi akTHBHO BEAYyTCA pas-
paboTKu NeueOHO-MPOPUITAKTHUECKUX KOMOMKOPMOB MPOTUB OaKTEepHaIbHBIX WHPEKIUN KapHOBBIX
pBIO, HcclienoBaHKe U pa3paboTKa HOBBIX CHIPHEBBIX KOMIOHEHTOB. [Ipy nmpoBeaeHNN TakuX HayYHBIX
WCCIIEZIOBAHNHM HEOOXOAMMO YUUTHIBATh OTPEOHOCTH MTPECHOBOHON PHIOBI B TUTAHWH, O€3 3TOr0 He-
BO3MOXKHO MOJTYYUTH OMOJIOTMYECKHU TTOJIHOLEHHBIE KOMOUKOpMA.

IloTpeOHOCTH B MUTAHMU NMPECHOBOAHOM pbIObI. BogHas cpena onpeaenseT XapakTepHble 0Co-
OeHHOCTH TOTPEOHOCTEH PBIO B MUTATENBHBIX BellecTBax. Priba TpeGoBaTesibHAs K-Ka4eCTBY Oelka,
MOTOMY OH JIOJKEH OBITH MOJIHOLEHHBIM 110 aMHUHOKHCIOTHOMY cocTaBy. Ero kosmgecTBo B KoMOu-
KOpMeE OTpeJieisieTcsi BUJIOM PhIOBI M ee BO3pacToM U KoseOsercst Ha ypoBHe 2360 % [18]. PriObI He
MPUCHIOCOOJIEHBI K TIEPEBAPUBAHUIO U yTHIIM3ALUK OOJBILOIO KOJIMYECTBA YITIEBOAOB, CICIOBATEIBHO,
HX coAepXaHWe B KOMOMKOPME TOJKHO OBITh MUHUMAIBHBEIM [19]. JKupbl pI0 OTTHYAOTCs OOIBITIM
COJIepKaHUEM BBICOKOHEHACBIIIEHHBIX KUPHBIX KUCJIOT THIIA IMHOJIEHOBOU (OMera 3), KoTopble puia-
10T TEKYy4eCcTh pblObeMy KHUpy. B mocnennue roapl nosBuiaach TEHACHIUS 3HAYNTEIBHOIO yBEINUCHHUS
JKUPa B COCTaBe PHIOHBIX KOPMOB C IIETIbIO CHIDKEHHS pacxoja Oeinka B-9HepreTHYeckoM OOMeHe H CO-
XpaHeHHus ero s pocta. KonuuecTBo kupa B COBpEMEHHBIX KopMax pocturaeT nnorna 30 % u 6ornee,
YTO TIOBHITIIAET CKOPOCTH POCTA PBIO, YBETUINBAET IMEPEBAPUMOCTE TIMTATEIHFHBIX BEIIECTB | T. 1. [20].

Jist T0COCeBBIX BUJIOB B KOHIIC BBIPAIMBAHUS C LIETbI0O MPUAAHNAS MACY KPacHOTO LBeTa TpeOy-
eTCsl HaIM4ne B KOMOMKOpME clielu(pryeckoro KapoTuHouaa = acTakcantuHa. OH HE CHUHTE3UupyeTcs
B OpraHu3Me pbI0, MPAaKTUYECKH HE BCTPEYAETCs B MPOAYKTAX HA3EMHOTO MPOMCXOXKACHUS U JIOJKEH
MOCTYNAaTh C MUIICH B Ka4eCTBE He3aMeHUMOro (pakropa nutanus. [lorpeOHOCTH B BUTaMHUHAX IPU BbI-
pammBaHuU peIO oOecrieanBaeTcss 0OBITHO Ty TEM BBEICHU S B KOMOMKOpMa TTPEMHUKCOB, BKIIFOUAIONITUX
14-15 ButamuHOB. OCOOEHHOCTHIO MUHEPATIBHOTO MUTAHUS PHIO SBISETCS TO, UYTO OHH MOTYYalOT Ma-
KpPO- U MHKPO3JIEMEHTHI HE TOJBKO C MHUIIEH, HO U ‘HEHOCPEACTBEHHO M3 BOIBL. 13 MHKPO3JIEMEHTOB
KpaiiHe HMU3KOW KOHIIGHTpalMed B MPUPOIHBIX MPECHBIX BOAAX OTIMYAIOTCS HOJ, KOOANbT, CelieH, T1o-
3TOMY O0COOEHHO Ba)KHO KOHTPOJUPOBATh MX NPHUCYTCTBHE B KoMOMKOpMe. C ApYyroi CTOPOHBI, psif
OMOTEHHBIX TSIKENIBIX METAJJIOB — JK€JI€30, MarHUi, IMHK, MapraHel] — HaXOUTCS 9aCTO B U30BITKE U3-
3a aHTPOIOTrEHHOI'0 3arpsi3HEHMsI BOJOEMOB, DTO OOBIYHO HE YUHUTHIBACTCS IPU pacueTe COACPKaHUS
MHHEPAITHHBIX BEIIECTB B KoMOnKopMax [21].

Takum 00pa3oM, cocTaBlieHHE OMOJOTHYECKH MOJTHOLEHHOM, COaTaHCUPOBAHHOM MO MTUILEBON IIeH-
HOCTH PeUenTypbl — 3TO IOJIOBUHBI PAOOTHI N0 MOIy4eHHIO 3(PEKTUBHBIX KOMOMKOPMOB ISl PHIO.
Bropast mosnoBrHa paboThI — 3TO TEXHOIOTHS TPOU3BOICTBA KOMOMKOPMOB, KOTOPasi MEHsIeT OMOXMUMHU-
YEeCKHH COCTaB KOMOMKOPMOB U €r0 CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA.

Oco0eHHOCTH TEXHOJIOTHHU U 000py10BaHNs 1JIsl IIPOU3BOICTBA KOMOMKOPMOB 1151 pbI0. B Ha-
crosiee Bpemsi B PecmyOnnke benapyck pa3BUTO TONBKO MPOHM3BOACTBO I'PaHyJIUPOBAHHBIX KOMOH-
KOPMOB JJIs1 KapIia, MPUYeM BBIITYCKAETCs B TEYEHHE Ce30Ha B OCHOBHOM OJIMH KoMOmKopMm K-111, uTo
CBSI3aHO C HEBBICOKOW €ro CTOUMOCTBIO, B TOM YHCJIE U3-32 HEBBICOKOT'O COZIEpKaHMUsI IPOTEHHA.

[Ipouecc rpanynupOBaHus SIBISETCS CIOXKHBIM IpolLeccoM, Haubojiee sHeproeMkuM (1o 70 %
3aTpaT JMEKTPOIHEPTHU IIPH MPOU3BOACTBE KOMOMKOPMOB). [Ipn mmoxo momoOpaHHBIX pekMMax TeX-
HOJIOTHYECKOI'0 Ipoliecca rpaHyJInpOBaHUs BCE 3aTpaThl AJIEKTPOIHEPTUH BKIIOYAIOTCS B CTOMMOCTD
rOTOBOI0 KOMOMKOPMA M MPHUBOAAT K YIOPOKAHUIO, YTO OCOOCHHO YacTO HPOMCXOAUT IPU BBIIIYCKE
HEOONIBIINX MaPTHH KOMOMKOPMOB.

[Ipu rpanyanpOBaHUM NPOUCXOAST IIIYyOOKHE OMOXMMHUECKUE MPOLECCH B KOMOUKOpPME, YTO IpPU-
BOIWT K M3MEHEHHUIO €r0 OMOJIOTMYECKOW MONHOIEHHOCTH. Ha KadecTBO TpaHynIHpOBaHHOTO KOMOH-
KopMa U yJeJIbHYI0 SHEPrOeMKOCTh IMpolecca CyIIECTBEHHO BIHUSET cOCTaB KomMOMKopma. B cocras
MOJTHOPALMOHHOIO KOMOUKOpPMa JIs PbIO MOT'YT BXOAMTH KOMIIOHEHTBI, KOTOPBIE IJIIOX0 IPaHyIHPYyIOT-
cst (peIOHAst MyKa, COJb, MEJI, MOJIOYHAs CBIBOPOTKA), UTO CYIIECTBEHHO CKaXKETCS HE TOJBKO Ha Y/ACb-
HOI SHEPrOEeMKOCTH IIpoliecca I'paHyJIuPOBAaHUs, HO U HA CTPYKTYPHO-MEXaHUYECKMX CBOMCTBAx Ipa-
HYJI, B TIEPBYIO 0Yepeb Ha KpOIUMOCTH. [10BBIIIIEHHAst KPOIIMMOCTH TPaHyJ CHUKAET BOAOCTOMKOCTD
rpaHysl KOMOMKOpPMa, 3TO MOBBIIIAET PACX0] KOMOMKOpMa NMPU KOPMJICHUH U, KaK Pe3yJbTaT, KOHed-
HY!0 CTOMMOCTb TOBapHOH pbIObl. CHU3UTH KPOIIMMOCTb I'PaHyJl KOMOMKOPMAa MOKHO TOJIBKO 3@ CUET
ONITUMHU3ALMHN PEKUMOB TPaHYIMPOBAHUSI, HE U3MEHSIS perentypy. st aToro Heodxonumo noxpodpath
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ONTHMAJbHYIO TEMIIEPAaTypy BIAroTEIIOBOM 00paOOTKM KOMOMKOpPMAa B CMECHTEINE-KOHAMIIMOHEPE
Mpecc-rpaHyaaTopa. DKCIEPUMEHTAIBHO OBLIO MOJIYYEHO, YTO MPH U3MEHEHUU TEeMIEpaTypsl B CMe-
cUTene-KoHANLIHOHepe Ha 6 °C BIa)kHOCTh KOMOMKOpMa Bo3pacTaet Ha 4,2 %, Ipu 3TOM KPOIIMMOCTb
rpanyn cHkaercs Ha 60 % st komOukopma K-111. I'panynbl ony4aroTcs mpoyHble, OHONIOTHYecKast
LEHHOCTh KOMOMKOpPMa BO3pacTaeT 3a cueT Oojiee riyOOKoi neHaTypauuu Oenka, KieicTepu3aluu
KpaxMala, OJHAKO ITPH 3TOM MPOUCXOUT HEKOTOPOE CHUIKEHHE COACPKAHM S OMOJIOTHIECKH aKTUBHBIX
BEIIECTB (BUTAMHHOB), YTO HEOOXOIMMO yUMTHIBAThH NMPHU COCTAaBJIEHUU perentyp [22]. JeHarypauus
Oenka u Kieicrepu3anus KpaxMaja NPUBOAUT K IOBBIIIEHUIO YCBOSEMOCTH U IIUTATEIbHON IEHHOCTH
KOMOHMKOpPMa MIPU T'PaHyJIMPOBAHUU 32 CUET pacraja OMONOoIMMEpOB (KpaxMall M MPOTEHH) 10 Ooiee
MPOCTHIX COCTMHEHUH (ISKCTPUHBI U IENTH/IbI), KOTOPBIE JIErYe YCBaUBAIOTCS OPTaHU3MOM PHIOBI.
I'padmueckne 3aBUCIMOCTH U3MEHEHHS BIAXKHOCTH KOMOHMKOpMa Iepe] MPecCOBaHNEM U KPOIIH-
MOCTH rpaHyj KOMOMKOpMa OT TeMIIEPaTyphl B CMECHUTENIE-KOH JUIIUOHEPE MPEICTABICHBI Ha PHC. 2.
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Temneparypa B cmecurene-koHauumonepe (7), °C

Puc. 2. 3aBucumocTh BIaKHOCTH KOMOMKOPMA (/) U KPOIIMMOCTH T'paHyl (2) OT TeMIepaTypsl
B CMECHTENe-KOHANIIHOHEPE MPecC-TPaHyIaTopa

Fig. 2. Dependence of compound feed moisture content (/) and pellets granularity (2) on the
temperature in the conditioner mixer of pelleting press

[Ipu mpouzBoaCTBE KOMOMKOPMOB. /sl pbIO HEOOXOAUMO ONTHMU3UPOBATH TEXHOJOIMUECKUE pe-
JKUMBI TPaHYJIUPOBAHUS B 3aBUCUMOCTH OT COCTaBa KOMOMKOpMa JIJIsl TOBBILLICHHSI €ro KayecTBa U OHo-
JIOTMYECKON LEHHOCTH. M3rOTOBJICHHBIEC TPaHyJ bl KMEIOT BHICOKYIO INIOTHOCTD, IOATOMY OHH, MOMaAast
B BOAY, OBICTPO TOHYT, OIYCKAIOTCS Ha JTHO, I/Ie IIPH HU3KOH BOIOCTOMKOCTH Pa3MOKAaIOT U pacnajaroT-
csl Ha MeNKHe YacTULbl. Takoi KopM pbida MoenaeT He TOJHOCTBI0. ['paHyIibl TEpSIOTCS B PUAOHHOM
uje, 3arHUBAIOT M CYLIECTBEHHO yXYALIAIOT SKOJIOrHI0 Bojgoema. O4eBHIHO, YTO YBEIMYEHHUE BOJO-
CTOWKOCTH M 00€CIeUCHHE IJIaByYeCTH IPaHyJl CHUXKACT MOTEPH, 3HAYUTEIBHO MOBbIaeT 3 dekTus-
HOCTbh KOPMJICHHSI A YJy4lIaeT IKOJIOTHIECKYI0 0OCTAaHOBKY BOJOEMA.

B nacrosiiee BpeMs 3a py0eKoM B OCHOBHOM HCHOJIB3YIOTCS B KOPMJICHHH PbIO0 KOMOMKOpMA, KO-
TOpBIC M3TOTOBJICHBI 10 TEXHOJIOTUHM SKCTPYAUPOBaHUA. [l SKCTPYAUPOBAHMS KOPMOB HCIIOJIB3YIOT
CreLUaIbHBIC TPECCHI-OKCTPYACPHI, MPUHIUI Pa0OThl KOTOPBIX 0a3UPYIOTCS Ha CICIYIOMIMX TEXHO-
JIOTMUYECKUX MPOLIECCAX: PACCHITHON KOMOMKOPM MOAAETCS B OKCTPYAEP C BIAXKHOCTBIO OT 12 10 17 %.
IIponece 3kcTpyiupoBaHus NpoxoauT npu nasiaeHuu 3—5 MIla u temneparype +120...+200 °C [23].
B ocHoBe 9KCTpy3uH KOPMOB JIe)KaT TPH Ipoliecca: TeMIeparypHast 00pad0TKa KOPMOB MO/ 1aBICHHUEM,
MeXaHOXUMHYecKoe e(opMUpoOBaHUE U B3PIB IPOAYKTA BO PPOHTE yaapHOro paspsikenus. [Ipu stom
MPOUCXOIAT TIyOOKHE AeCTPYKTHBHBIC N3MEHEHHU S B MUTATEIBHBIX BEIIECTBAX: KpaxMaJ paclierseT-
Csl 10 ISKCTPUHOB M CaxapoB, IPOTEHHBI OABEPratoTCs JAeHaTypauuu. Tak, B MIICHULE COACPKUTCS:
kpaxmana — 46,5 %, nekctpuHoB — 4,9 % u caxapos 5,3 %, a B 9KCTpyAUpOBaHHOM mieHuie — 18,2;
21,9 u 10,9 % cooTBeTcTBeHHO. B stumene: kpaxmana — 50,5 %; aexctpunoB — 6,4 % u caxapoB — 5,6 %,
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a B okcTpyaupoBanHoM — 11,8; 39,9 u 9,6 % cOOTBETCTBEHHO,; B TOpoXe: Kpaxmana — 25,8; TeKCTPHHOB —
5,5 u caxapos — 3,0 %, a B skcTpyaupoBanHoM — 18,8; 8,1 u 3,5 % cooTBeTcTBeHHO. BUaHO, 4TO Mocie
9KCTPYIMPOBAHUSI YMEHBIIACTCS] KOJIMYECTBO Kpaxmaja M yBEJIMYUBACTCS KOJIWYECTBO JACKCTPUHOB
u caxapoB. llutaTenpHBIE BelecTBa MPH 3TOM CTAHOBSTCS 0OJee JTOCTYHMHBIMH JUISI TIepeBapUBaHUS
WX pBIOOH, OCOOCHHO AJIsl XMIIHBIX BUIOB. Takke OTMEUYEHO, UTO MOCIe SKCTPYAUPOBAHUSL YIyHILIA-
I0TCSl BKYCOBBIC KQueCTBa KOPMOB, IPOXOAUT WHAKTUBALUS HHIMOUTOPOB (DEPMEHTOB, HEHTPAIU3aLIUs
HEKOTOPBIX TOKCHHOB W YHUUYTOXXEHUE UX MPOAYIEHTOB, YTO Ba)KHO B KOpMiIeHNH prIO [24]. IIpoTenn
[IPH SKCTPYAMPOBAHUU 33 CUET KPATKOBPEMEHHOTO BO3JEHCTBUS BbIcOKOH Temmeparypbl (100-130 °C)
1 JaBJICHHUS PacHajaeTcsl 10 3JIEMEHTapHbIX aMUHOKHUCIIOT, YTO CIIOCOOCTBYET XOPOIIEMY YCBOCHMIO
KOMOHMKOPMOB pbI00i#i. [ToTepr aMUHOKHCIIOT IPH SKCTPYAUPOBAHUH HAOIIOAAFOTCS, OTHAKO OHU HE HO-
CST KPUTHYECKHUH XapaKTep.

OKCTPYINPOBAaHHBIE KOMOMKOpPMaA IJIsT PBIO B MHpPE MPHUOOPETAIOT BCE OONBINYIO TOMYJISIPHOCTD,
OJTHAKO JUJISl BBIITYCKA Ka49eCTBEHHOT'O AKCTPYIMPOBAHHOTO KOMOMKOpMa /TSI peI6 HEOOXOIUMO Ti1y00-
KO€ M3YUYEHHE BCEX OMOXUMHYECKUX, (PU3MKO-MEXaHUUYECKUX, CTPYKTYPHBIX HPOLECCOB, MPOUCXOs-
LIMX B IPOLEcCe IKCTPYAUPOBAHUS IJIs ONTHMHU3ALUN TEXHOJIOIMUECKUX NapaMeTpoB. B pecnyOuu-
Ke TOJIbKO JIBa KOMOMKOPMOBBIX 3aBOJIa, KOTOPhIE MOTYT BBINYCKATh:IKCTPYIUPOBAHHBIE KOMOUKOP-
Ma ansg peid — OAO «KaOuHkoBckuit KOMOUKOpMOBBIH 3aBoa» U OAQO «bapaHOBHUXJIEOONPOTYKTY.
OKCTpynupoBaHHBIE KOMOMKOPMA HA 3TUX MPEANPUATHIX BBITYCKAIOT IS IEHHBIX BHIOB PBIO (JIOCO-
CEBBIX, OCETPOBBIX), OJHAKO BBIITYCK OTEYECTBEHHBIX SKCTPYAMPOBAHHBIX KOMOMKOPMOB JISI IEHHBIX
BUJOB prIO B 2016 T. He ocymecTBIsuICs. [ TaBHAsi IPUYKMHA 3TOTO 3aKJII0YAETCS B OTCYTCTBUU CTAOUIIb-
HOTO KauyecTBa OTEYECTBEHHOTO 3KCTPYIUPOBAHHOIO KOMOWKOPMA JJIsl IIEHHBIX BUIOB PHIO, BHICOKAS
LeHa (pa3Hula ¢ UMIIOPTHBIMH KOPMaMU COCTaBIseT 2 py0.) U, KaKk pe3yJbTaT, OTCYTCTBHE CIIPOCa CO
CTOPOHBI (DOPENIEBBIX U OCETPOBBIX XO35HCTB pecyOnuku. s Toro, 4To0bl CMECTUTh NPUOPUTETHI
PBIOOBOJIOB B CTOPOHY OTEYECTBEHHBIX KOMOMKOPMOB, HEOOXOIUMO:

1) ompenenuTh ONTUMANIBHBIC PEXKUMBI IIOATOTOBKH CHIPbS, SKCTPYAUPOBAHUS, OXJIaKCHNU S, HaHE-
ceHue xxupa. [Ipu cTabuIBHBIX TapaMeTpax MPOIECCOB KAYeCTBO KOMOMKOpMA OyIeT TIOCTOSHHBIM | OY-
JICT 3aBHUCETh TOJILKO OT KaueCTBa CHIPhS U pelenTyphl. [Ipor3BOACTBO KOMOHMKOPMOB ISl PBIO JIOTKHO
OBbITh OPraHU30BAaHO Ha OTACIBHBIX HU3KONPOU3BOMUTEIBHBIX JINHUAX, HE 33J1eHCTBOBAHHBIX IS IPO-
M3BOJCTBA KOPMOB JUIsl IPYTUX BUJOB )KUBOTHBIX U IITUIIBI, KAK 3TO OPraHU30BAHO 32 PyOExKOM;

2) TOBBICUTH KAQU4€CTBO CBHIPBsI, KOTOPOE SBISETCS 3aJI0rOM OHOJIOTHYECKH MOTHOIEHHBIX U 3] dek-
THUBHBIX KOMOMKOPMOB /st pei0. B HacTosmiee BpeMs (0COOCHHO ISl TICHHBIX BUIOB PBIO) B peren-
Type ucnonb3yercs 10 60 % UMIOPTHOTO CHIPHs (PBHIOHAST MYyKa, TTOICOTHEYHBIN MIPOT, COEBBIN MIPOT
U T. J1.), IO 9TOW MPUYUHE CHU3UTH CTOMMOCTb OTEUECTBEHHBIX KOMOMKOPMOB HE MPENCTABISIETCS BO3-
MOXHBIM. [[7151 pemenust 06ecre4eHHOCTH KOMOMKOPMOBOM NMPOMBIIIJICHHOCTH OTE€UECTBEHHBIM Chl-
preM PYII «MHCTUTYT pbIOHOTO X035SHCTBa» HAUWHAET pa3BUBATh COBPEMEHHBIE 0€30TXOIHbIE TEXHO-
norun nepepadbotku B pamkax ' TTHU « ArponpoMbIieHHBIH KOMILJIEKC W MPOJOBOJIBCTBEHHAS 0€30-
nacHocTh» Ha 2016—2020 rofbl, B YaCTHOCTH, MOJIYUYEHHUE, U3YUEHHE XMUMUUYECKOTO COCTaBa U CBOWCTB
PBIOHOTO THIIpONH3aTa M3 -0TXOAO0B IepepabOTKU MPECHOBOIHOW PBHIOBI B aKBaKyJIbType, KOTOPBI
MPeaCTaBIIIeT COOOH YUCTBIN MPOTENH, UMEET CTOMMOCTh, CPABHUMYIO CO CTOMMOCTBIO PHIOHON MYKH,
CPOK XPaHEHHS COCTABIISET 10 5 JIET IIPU KOMHATHON TEMIIEPAType, a IPOU3BOACTBO €r0 3KOJIOTHUYECKH
0E3BPEIIHO JIJIsl OKPYKAIOIICH CPEIIbI;

3) HamaAWTh BBINYCK Bcell ramMMbl KOMOMKOpMOB aisi poid. B PecnyOnuke benapychk akxrtyalnen
BOIIPOC NIPOU3BONCTBA MAJIbKOBBIX KOMOMKOPMOB, Ha JaHHBIH MOMEHT y HAaC HET COBPEMEHHBIX TEX-
HOJIOTH ¥ 00OpYAOBaHUS ISl UX MPOU3BOACTBA. MallbKOBbIE KOMOMKOPMA 3a PyOe oM MPOU3BOJISAT,
HCTIOJIB3YS TEXHOJIOTHI0 MUKPOTPAHYIMPOBAHUS UM MUKPOA3KCTpyAupoBanus. [loxyuatoT ManeHbkue
rpanyisl 1,0 1,5 MM, KOTOpBIE cozlepKaT BEICOKOKAYE€CTBEHHYIO PIOHYIO0 MYKY U peIOuii xup. s mo-
BBIIIEHHS €CTECTBEHHOTO COMPOTHBIICHUS PHIOBI OOJIE3HSAM B TaKHE KOpMa J100aBISIOT UMMYHOCTHMY-
na1op (B-rimrokanbl). MUKpOrpaHyJibl IJIOX0 PACTBOPSIIOTCS B BOZE, UTO 00ECTICUNBAET €€ MUHUMAJIbHOE
3arpsi3HeHue. Bricoknil ypoBeHb IPOTEHHA CIOCOOCTBYET HU3KOMY KOPMOBOMY Koddduiinenty u Obl-
CTpoMy pocTy. TeXHOIOrus MUKPOTPaHYIMPOBAHUS U MUKPOIKCTPYAUPOBAHUS TTO3aUMCTBOBAHA U3
(hapmManieBTUUECKOI IPOMBILIUIEHHOCTH, ¥ B HACTOALLEE BPEMs BeyIIHE IPOU3BOIUTEIIN KOMONKOPMOB
JUIs pbIObI €€ MIMPOKO HCHOIb3yrT [25]. OmHako B peciyOliMKe OTCYTCTBYET OOOpY/JIOBaHHE, Ha



Proceedings of the National Academy of Sciences of Belarus, agrarian series, 2017, no 2, pp. 91-99. 97

KOTOPOM MO’KHO ITPOM3BOJUTH MOJ00HBIE KOPMA, @ TEXHOJIOTUS IIPOM3BOACTBA HA JaHHBIH MOMEHT 3TO
HOY-Xay KOMIIaHWH, MyOIUKalUK 10 JAHHOW TeMaTHKe B OTKPBITOM JOCTYTIE TPAKTUYECKH OTCYTCTBY-
1oT. [Toatomy PYII «Hayuno-npaxktuueckuit nentp HAH benapycu mo nmpoaoBonbCTBUIO» B paMKax
I'TIHU «ArponpOMBIIIICHHBIH KOMIUIEKC M MTPOAOBOJIBCTBEHHAs 0E€30IaCHOCTEY pa3padoTal MPOEKT
M0 U3YYEHUIO U pa3paboTke COOCTBEHHOI0 000PYIOBAaHUS U TEXHOJIOTUH IPOU3BOACTBA MUKPOT DAY
KOMOMKOpMa /1711 MaJIbKOB.

3akouenue. Takum 00pa3oM, aHAIH3 COCTOSHUS TPOM3BOACTBA KOMOMKOPMOB JIJIsl PbIO B HallleH
pecryOnuKe MoKa3blBaeT HEOOXOAMMOCTh Pa3pabOTKH COBPEMEHHBIX PELENTyp, YUHTHIBAKOMWMN (u-
3MOJIOrHYECKUe TOTPeOHOCTH PbIObL. HeoOxonuMo pa3BuBaTh 0€30TXOAHBIE TEXHOJIOFHU MepepadoT-
KM HHUIIEBOTO CHIPbsI C MOJYYEHHEM BBICOKOTEXHOJIOTMUHBIX KOPMOBBIX MPOAYKTOB OTEUECTBEHHOIO
MPOU3BOJCTBA, YTO IIO3BOJIUT YMEHBIINUTD 00 UMIIOPTHBIX KOMIIOHEHTOB B KOMOMKOpMax IIsl pbIO
U CHHU3UTh UX CTOMMOCTh. HeoOX0AuMMO COBEpIIEHCTBOBATh M ONTUMU3UPOBATH TEXHOJOIMH IPOU3-
BOJICTBA PHIOHBIX KOMOMKOPMOB, JIeJIasi HX pecypcocOeperaonMy, YTO MPUBEAET K CTA0MIN3aAINN UX
Ka4ecTBa, CHI)KCHUIO CTOMMOCTH M IOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH. KOMOMKOPMOB Ha PBIHKE.
Takke HEOOXOIMMO pa3BUBATH HOBBIC COBPEMEHHBIC TEXHOJIOTHH NPOU3BOJICTBA KOMOHWKOPMOB IS
PBIO, @ UMEHHO MaJIbKOBbIe KOMOMKOPMa METOIOM MUKPOI'PAHYJINPOBAHUS U MUKPOIKCTPYIUPOBAHHUS,
YTO HO3BOJIUT CHU3UTh 3aBUCUMOCTH CTPAHbI OT UMIIOPTHBIX KOMONKOPMOB.
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