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Otxoabl MaconepepaboTku TpebytoT 0bs3aTeNnbHON yTUAU3a-
LIMK, TaK KaK MX 3aXOPOHEHHE Ha NOJIMroHax 3anpeLLeHo (nprkas
Muncenbxopnpoaa P® o1 4.12.1995 Ne13-7-2 /469). Tpagu-
LIMOHHO TaK1e OTXO[bl NepepabarbiBaloTCs B KOPMOBYIO f00aB-
Ky (MSACOKOCTHas MyKa) NyTem UX TEPMUUECKOM NepepaboTKH.

Bbibop MeToaa yTMAM3auuM OTXOAOB MsconepepaboT-
KW CBOAMTCS K MOUCKY ONTUMANbHOIO BapuaHTa, KOTOPbIH
onpeaensieTcsi 3KOHOMHUYECKOM LiesiecoobpasHOCTbIO U ca-
HUTapHbIMKU HopMamu. [pu 3ToM Nlobast UHHOBaLWS, NexXalLas
BHE «reHepasibHOro» HanpasJ/ieHu s, BbIHYXKAEeHa OKa3blBaTb
CBOIO COCTOSATENIbHOCTb. ITO B MOJIHOM Mepe OTHOCHTCS U K
3KCTPYAUPOBAHHbBIM KOPMaM U3 BUOOTXO0B.

C>xuraHue B KpeMaTopax — MeTOZ A/IMTE/bHbIM U 3Hepro-
3atparHbii, TPeBYIOLLMI CrieLabHOM OpraHU3aLmm npouecca
ropenus. Mpu coBpemeHHbIX MacluTabax MCHON NPOMBILL-
NIEHHOCTH W NPUCTaNIbHOM BHUMaHHWK K BPeHbIM BbiBpocam B
aTMocdepy 3TO KpaiiHe HeBbIroaHbIN MeTog. K ToMmy ke 6es-
BO3BPATHO YHUUTOXKAIOTCS OTXOAbI, KOTOPbIE B NnepepaboTaH-
HOM BHUE MOTJ/IM BbITb UCMOJIb30BaHbI B KAYECTBE UCTOYHMKA
NPOTEHUHOB, HEOBXOANMbIX [J/151 HHTEHCUBHOTO >KUBOTHOBOA-
ctBa. KpemuposaHue uenecoobpasHo NpUMEHSATb JWLWb LS
YHUUTOXXEHUSI OTXOZ0B, 3anpeLLeHHbIX K nepepaboTke.

Hanbonee pacnpoctpaHeHHas TEXHOMOMMA YTUAU3AUMH —
BapKa B BaKyyMHbIX KOT/1aX, PW KOTOPO#H BbIXOA MSICOKOCT-
HOM MyKH, cogepxatuen 30—60% 6enka, coctasnset 40—45%.
[ns nepepabotku 11 0Tx040B MsiconepepaboTku Tpebyetcs
no 100 kBTeu anekTpoaHepruu, fo 1,5 T /4 HacbilweHHOro napa
nasneHuem He meree 0,6 MIMa v go 14 M3 Boabi [1]. Mpu Bapke
06pasyloTCsa >KUPHbIE CTOKH U TOKCHUHbIE, [IyPHOMaXHYLLME Bbl-
6pocbl, TpedylolLre OUUCTKU M 0De33apakueaHus. CebecTou-
MOCTb NONy4aEMOM 3TUM CNOCOOOM KOPMOBOW MYKH BbICOKa —
15—20 py6. 3a 1 Kr v npaKTUYECKK B/IM3KA K e PbIHOUHOWM LieHe.
Ha MomMeHT cBoero cospaHus oHa Oblna SlydLMM KOMIMIEKCHBIM
peLueHreMm no nepepaboTKe MACOKOCTHBIX OTXOA0B C NoJyye-
HUEM BbICOKOBE/IKOBOrO KOPMAa, C TEX NOP NMPOYHO BOLIEALWIErO
B PaLMOHbI CEIbCKOXO3SMCTBEHHbIX 3KUBOTHbIX M MTHLbI.

Mocne Bbixopa B 1996 r. npukasa [lenaptameHTa BeTepu-
Hapvu Muncenbxosnpoga P® Ne35 «06 uckodeHun msco-
KOCTHOM M KOCTHOH MYKH U3 paLMOHa OTAE/bHbIX BULOB XKH-
BOTHbIX» €€ NPUMeHeHUe 0hHLManbHO CTaNIO OrPaHHUUMBATLCS.
CuTyaums Ha pbiHKe KopMOB 060CTPAETCA B CBA3W C POCTOM
NPeTeH3uH K KauecTsy pbibHON Myku. OTaenbHylo npobnemy
B Poccuu npepcrasnser yposeHb usHoca 0bopyaoBaHus ans
YTUNU3ALUHU OTXOL0B, HA KOTOPOM 3a4acTyto HEBO3MOXHO NO-
NyunTb TPEbyeMoe KauecTBo KoHeYHOW npoayKumu. Moatomy
HEKOTOpble NPEANPUATUS BbIHYXKAEHbI OTNPABIATb OTXO4bI
CBOEro Npou3BOACTBa AJ15 NepepaboTKu Ha apyrue npeanpu-
ATHA WM NNaTWTb 3a 3T0. OAHOBPEMEHHO OHU NpHobpeTaloT Ans
COBCTBEHHDBIX HYX[, KOPMOBYIO MYKY W3 BHOOTXOLOB, NPOHC-
XOX[AEHUEe KOTOPbIX YCTAHOBUTb MPaKTUYECKU HEBO3MOXHO.

Cnepyet OTMeTUTb, UTO NoSly4aemMas AaHHbIM METOAOM MS-
COKOCTHast MyKa cofep>uT Bcero okono 40% 6enka B ner-
KoycBosieMoW hopMe, OCTaslbHasi ero YacTb NPH KOPMJIEHHUH
>KUBOTHbIX W NTULbI YXOLMT B HABO3 WJ/IM MOMET, a He Ha yBe-
NIMueHHue >KMBOW Macchbl [2].

Taxkum 06pa3om, TpaAHLMOHHDIE METOAbI YTU/IM3ALIMH NPaK-
THUYECKM UcUepnaii CBOU BHYTpeHHHWe pecypcbl. Kpome Toro,
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B CBSI3U C pacnpocTpaHeHUeM adppPUKaHCKOMW YyMbl CBUHEH,
rpynna nTyu U Apyrux anu3ooTui PoccenbxosHaasop Tpeby-
eT nofiBepratb TepMUuecKkon obpaboTke Bce cocTaBnsaioLLe
KopMoB. [o3ToMy cerofiHa HEOBX0IMM HOBbIM KOMMJIEKCHbIM
NoAXo/[, COXPaHAIOLWUIA NPEUMYLLLECTBA TPAAHULMOHHbIX TeX-
HOJIOTUH, HO IULLEHHbIN WX HEQOCTaTKOB. ATUM TpeboBaHM-
SIM B MOJIHOW Mepe OTBeYaeT IKCTPY3UOHHASA TEXHONOTUA,
nossueliascs B Poccuun okono 10 net Hasag. B pesynbrate
3KCTPY3HUU MSACOKOCTHbIX OTXOAO0B C PACTUTE/IbHBIMU KOM-
MOHEHTaMM MOJyyYaloT KOPMOBOK NPOAYKT BbICOKOMW CTENEHU
YCBOAEMOCTH W DaKTepHaibHOM YUUCTOTbI.

K BOCTOMHCTBAM 3TOM TEXHOMIOMMU OTHOCATCS TaKXXe OT-
CYTCTBME CTOKOB W OYPHOMaxXHyLMUX ra3oBbiX BblOPOCOB,
UCMO/Ib30BaHWE TOJIbKO 3/IEKTPOIHEPIHH, HU3Kas cebecTou-
MOCTb KOHeuHoro npoaykTa (7—8 py6. /Kr) u BO3MOXKHOCTb
NPUMeHeHUs TOJIbKO oTeuecTBeHHoro obopynosanus [3].

XapakTepHoW 0COBEHHOCTbIO JaHHOW TEXHONOMUK ABNS-
€TCsl OrpaHUyYeHHe BaYKHOCTU UCXOLHOM CMECH U3Me/bUYEH-
HbIX OTXOZ0B C PacTUTE/IbHbIM HAMOJIHUTENIEM, KOTOPas He
nomkHa npesbiwatb 26 %. OCHOBHbIM KOMNOHEHTOM CbipbA
MPH NoJlyYeHUU IKCTPYAUPOBAHHOIO NPOAYKTA Mbl CHUTAEM
pacTUTENIbHYIO COCTABASAIOLLYIO (3€pHO, WPOTbI, OTPYOH M T.1.),
KoTopasi CMeLLuMBaeTcs C BUOOTXOAaMH B COOTHOLWEHWH 3—5:1.
370 no3BonseT 06oraTUTb 3ePHOBOM IKCTPYLAT >KUBOTHbIMM
NPOTEUHAMM, HO 3HAYUTENIBHO YBESIMUMBAET KOJIMYECTBO KO-
HEYHOro NPOAYKTA, UTO He BCerpa npUemsiemo.

370 orpaH1yeHue Mbl NPEOAOENN NYTEM NPELBaPHUTESb-
HOW CYLWKKW UCXOOQHOW CMECH, NPUrOTOBJIEHHOM U3 3€PHOBO-
ro HanoJIHUTENS U U3Me/IbUEHHbIX MACOKOCTHbBIX OTXOA0B B
cooTHoueHuu 1:1. B KOHEeYHOM NpoayKTe 3HAYUTENIbHO YBe-
NIMUMNIOCh copeprKaHue cbiporo npotemnHa (ao 20—25% npwu
3KCTPyAaupoBaHuu otxonos ot nepepabotku KPC v cBuHew,
10 30—35% — nTuubl) c coxpaHEHHWEM BbICOKOM CTENEHH ero
ycsosiemocTH (6onee 90% ) v GakTepranbHOM uMcToThI (OBLIee
MUKpoBHoe uncno B 1 npogykta (OMY) — 20—25 Tbic. ea.
npu HopMe 500 Tbic. ef.). DKCTPYAAT BbIXOLMT U3 IKCTPYyAepa
NPaKTUYECKHU CTEPUIIbHBIM U 0BCEMEHSETCS TOIbKO NPU ero
TPaHCMNOPTUPOBKE W fasibHeNLLeM XpaHeHWH. Bbixog akcTpyaa-
Ta He NpeBbIWAaeT UCXOLHOro KoMYecTBa nepepabarbiBaeMbix
6100TX00B.

Bbicokoe kauecTBo NpofyKTa, BbipabaTbiBaEMOro no npef-
naraemMom HaM1 TeXHOI0rMK, obecneurBaeTcs oCOBEHHOCTS-
MW MPOLLECCA «CYXOM» IKCTPY3IUM: 32 KOPOTKUHM NPOMEXKYTOK
BpeMeHH (Bo 30 c) Bce KOMNOHEHTbI OAHOBPEMEHHO NepemMe-
LUMBAIOTCS, C)KUMAIOTCS, U3MEJIbYAIOTCS, HAarPEBAKOTCS, BAPAT-
cA, cTepunuaytotca u chopmytotcs. Peskuit nepenag, nasne-
HWS NPU BbIXOAE NPOAYKTA U3 CTBOMA IKCTPYAEpa NPUBOAUT
K rnyboKMM npeobpa3oBaHUAM: PBYTCS KNETOUHbIE CTEHKM W
XUMUUECKHUE CBSA3U, MEHSIETCS CTPYKTYPA CbiPbsi, YHUUTOXa-
eTca MuKpodoniopa (6aktepuu, rpubbi).

IKCTpy3uoHHas obpaboTka NoBbIlWAET YCBOSEMOCTb NPO-
[yKTa 3a cyeT nepexopa B sierkonepesapueaemyto popmy
KOMIMOHEHTOB CbIpbsl, KakK XMBOTHOrO, TaK U PacTHTE/IbHO-
ro NPorcxoXKaeHus. B Benkax )MBOTHOIO NPOUCXOXKAEHUS
paspyLialoTcs TO/IbKO BTOPHUUHbIE CBA3W C 0Bpa3oBaHUeEM
NenTUAOB U AOCTYMHbIX AMUHOKUC/IOT; Kpaxmas npespalua-
eTcs B NPOCTble MOHOCaxapuabl U aekcTpuHbl [4]. MNpupoa-
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Hble CTabUAU3aTopbI (IELUTHH U TOKODEPOJIbI) COXPAHAIOT
CBOIO aKTUBHOCTb, & BbI3bIBalOLLME NPOropKaH1e iMnasbl 1
NIUNOKCHreHasbl paspywatotcs. Bo Bpems akcTpyauposaHms
NOMIHOCTbIO PaCLLENNAOTCA AUCYNbgUAHAA W nenTuaHas
CBA3M aMUHO- U KaPBOKCH/IbHBIX FPYNN KEPaTMHOB, KOTOpPble
npeobnagaloT B poro-KonbITHbix oTxoaax ybos KPC v B nyxo-
nepbeBbiX OTXoAax y6os nTuubl. JOCTyNHOCTb aMUHOKUCAOT
KepaTuHoBbIX 6enkoB gocTuraet npu atom 6onee 90%. Pac-
NAaBAEHHbIN YXMBOTHBIM XXUP PaBHOMEPHO pacnpegensercs
no scemy o6bemy Cbipbs.

Hanbonee cHbanaHcMpoBaHHble MO COCTaBy 3KCTPYAATbI
MOXHO MOJlyuYnTb Npu fo6aB/IEHUH K OTXO4aM Msiconepe-
paboTKM B KauecTBe pac-
TUTE/IbHBIX ~ KOMMOHEHTOB
3epHO6060BbIX KYNbTYP, NOA-
CONHEYHOrO, COEBOr0, Panco-
BOTO YKMbIXOB U LLPOTOB, & TaK-
ke 6060B CoM U ceMsIH parnca.

B npouecce akcTpy3uu
»ecTkon obpaboTke nog-
BEPraloTCcs OLHOBPEMEHHO
BCe cocTaBasiowue, no3To-
MY rOTOBbIM MPOAYKT UMeeT
BbICOKYIO CTEreHb CaHu-
TapHoW 6e3onacHOCTH BHe
3aBUCMMOCTH OT WCXOLHOM
3apaykeHHOCTH CbIpbA (3a UC-
KJlOUEHHEM 3anpeLLeHHOro
K nepepabotke). ITo paeTt
BO3MOXHOCTb  NMPUMEHATb
B KayecTBe PacTUTENbHOro
KOMMOHEHTa 3€PHOOTXOAbI,
KOMOUKOPMa M KOPMOBYIO
MyKy, 3abpakoBaHHble Mo
CaHUTapHbIM MOKa3aTesnsm.
TexHonorua nerko agantu-
pyeTcs ANs NPOW3BOACTBA
NOJIHOPALHOHHbBIX KOPMOB
C BBOAOM BMTAMMHHbIX AO-
6aBOK M NpemMUKcos. Tak,
aHanu3 aKcTpyaara, nosy-
yeHHOro npu nepepabotke
nage>ka CBUHeW (COOTHO-
LWeHue ¢ nweHuuen 1:4—5),
noaTeepxxpaer ero bHakTe-
pUanbHYIO 4YUCTOTY U He-
TOKCHYHOCTb. [pKn 3TOM CO-
Jlep>KaHUWe CbIpoW KeTyaTKu

AKcTpyAUpoBaHHbIE KOMGUKOpMa
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MPEANATAET HOBYIO KOMIMJIEKCHYKO TEXHOJIOTUIO QDDEK-
TUBHOWM YTUIIN3ALMW BUOOTXOLOB C TEPMUYECKOM OBPA-
BOTKOM KOMMOHEHTOB (B TOM YUCIE HEKOHAMLUMOHHLIX),
KAK XXMBOTHOIO, TAK 1 PACTUTE/IbHOIO NMPOUCXOMAEHNSA.
MPU PEAJTTM3ALIMN TEXHOJTOT MU BbIMOJTHAKOTCA NMPOEKTHBLIE
PABOTbI, MPON3BOAATCA U3rOTOBIEHUE W MOCTABKA OBO-
PYAOBAHWA, ETO MOHTAX U MYCKOHANTAAOYHbLIE PABOThI C
OBYYEHWEM MEPCOHAJIA, TAPAHTUAHBIM M MOCTTAPAHTUR-
HbIM OBJTYXXMBAHUEM.
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coctasnset 3,3%, xupa — 1,59%; nepesapusaemMocTb ¢
nencuHoM v naHkpeatuHom — 82,4%.

MopepHH3UpOBaHHAS HAMUW IKCTPY3UOHHAS TEXHOOMUA
noseonset 6e3 BpeHbIX BbIOPOCOB U CTOKOB NOYUHUTb NUTa-
TesIbHbIW W [elleBbli KOPM B BUE POCCbINK UK rpaHy (cm.
¢oto). KopM xapakTepusyerca caHuTapHoi 6e30nacHOCTbIO
U BbICOKOW CTemneHbio yCBOsieMOCTH. [1pr CTOMMOCTH HanoTHH-
Tens (byparkHoe 3epHo) 5 pyb. /Kr cebecToMMOCTb KOHEUHOrO
npofykTa He npesbiwaet 7—8 py6. /kr, us Hux 60—70% co-
CTaB/sieT CTOMMOCTb 3epHOBOro KoMnoHeHTa, 18—20% — 3a-
TpaTbl Ha 3aneKkTpo3aHepruto, 5—10% — 3apabotHas nnara v
8—10% — amMOpTHU3aUMOHHbIE OTUMCNIEHUS, B TOM YHC/IE Ha
pacxofHble MaTepuabl U 3anyacTu.

MpoayKT, NOAYYEHHbIN 3KCTPY3HUOHHbBIM CMOCOBOM M3 CMe-
CH 3€PHOBOTO WU APYroro pacTUTE/IbHOro KOMMOHEHTa C
oTX0JaMH MsconepepaboTKu, SABNAETCA NMPUHLMIHUANBHO
HOBbIM A5 pbiHKa KOPMOB. OH He 3aMeHSeT MAICOKOCTHYO
MYKY, a npefcTasnser cobon npakTUUECKU roTOBbIM KOPM
U3 obe33apakeHHbIX M 06paboTaHHbIX PACTUTENbHbIX U XKH-
BOTHbIX KOMMNOHEHTOB C BbICOKOMW CTENeHbIO YCBOAEMOCTH U
perynMpyembiM cofiep>kaHWeM cbiporo npoteuHa. [laHHas
TEXHONOMMA NoKa He Hallu/la WHWPOKOro NPUMeHeHHUs B CH-
Ny HENOCTOSIHCTBA cOCTaBa BUOOTXOA0B, PACTUTENBHOMO
HanoJIHUTENA U, KaK CIeACTBUE, KOHeUHoro npogykra. Ee
npuMeHeHHe TpebyeT nepecMoTpa peuenTyp KOPMAEHHUS U
nporpaMMHO-TEXHONOrMYeckoro obecnederus. Ho oHa ume-
eT xopotlune nepcnekTusbl. OCHOBHOW 3aayer nNpu BbiBOgE
Ha PbIHOK KOPMOB HOBOIO 3KCTPYAUPOBAHHOIO NPOAYKTA,
cojflep>Kallero pacTuTesibHble U KUBOTHbIE KOMMOHEHTbI,
asnsertca paspaborka TY, pernameHTUpYyOWKUX NpoLecchl
nepepaboTKu pa3siuHbIX BULOB BUOOTXO0B U TpeboBaHHs
K KauecTBy U 6e30MacHOCTH 3TOro NpoayKTa.
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