NNEPEPABOTKA OTXOAOB IIMINEBBIX TPOU3BOJACTB
PACTUTEJIBHOI'O TIPOUCXOXIEHUS HA KOPMOBBIE LHEJIN

BBeaenue

B nepepabaTpiBaroiiieil MpOMBIIIIEHHOCTH €XEroH0 o0pasyercs 6oisiee 29 MIIH T OT-
x0710B. KonmuecTBO BTOPUYHBIX PECYPCOB MUILEBBIX MPOU3BOACTB cocTaniseT 60...80%
OT nepepadaThIBAEMOTO CHIPhA, a B HEKOTOPBIX ciayyasx aocturaet 95%. [Ipobaema ytu-
JU3AlMU TAaKOTO KOJIOCCAIHOTO KOJIMYECTBA OTXOJOB CTAHOBUTCSA BCE aKTyallbHEH, Tak
KaK UX HaKOIUICHUE BEJIET K 3arpsI3HEHUIO U Pa3pyILICHHUIO SKOJIOTUYECKOU CPEIbI.

B T0 ke BpeMs mHTeHCU]PUKALMSI COBPEMEHHOTO XKHUBOTHOBOJCTBA TpeOyeT paciiu-
pEeHUS CYIIECTBYIOIICH TpaAUIIMOHHON KOPMOBOM 0a3bl. OTX0/IbI NMUILIEBBIX MPOU3BOJICTB
SIBIITFOTCSI JIETKO BO300OHOBIISIEMBIM JIEIIEBHIM U JIOCTYITHBIM HCTOYHUKOM CBIPBS IS
CO3/IaHUS HOBBIX BBICOKOKAYECTBEHHBIX M MUTATEIbHBIX KOPMOB. [locie cooTBeTCTBYIO-
el 00paboTKM MUILEBBIE OTXOJbI MOTYT MpUOOpeTaTh KOPMOBBIE cBoicTBa B 1,5...3
pa3a mpeBocxojsmme (GypakHOE 36pHO XOPOIIEro KadecTBa, a Takke 00JanaTh psiaioM
CYIIIECTBEHHBIX U HEOOXOIMMBIX CBOMCTB, KOTOPBIMH (PypakHOE 3epHO HE 00JaaeT.

BaxxHbIM MOMEHTOM TaKKe SIBIAETCS TOT ()aKT, YTO MOTECHIIMAIBHO BO3MOXHBIE JTOXO-
JIbI OT WCIIOJIb30BaHMSI BTOPUUYHBIX PECYPCOB MHUIIEBBIX OTpacieil MOTYT MHOTOKPAaTHO
MPEBOCXOUTH JOXOJbI OT MPOJIa’Kh OCHOBHOT'O MPOAYKTA.

B coBpeMeHHOM KOPMOIIPOU3BOJICTBE B KaU€CTBE MCXOJHBIX CHIPHEBBIX KOMIIOHEHTOB
MOTYT UCIIOJIb30BaThCSl PACTUTEIIHLHBIE OTXO/IbI CISAYIOIIMNX MUIIEBBIX TPOU3BOICTB!

3epHoONepepadbaThIBaONIel MPOMBIIUICHHOCTH: OTPYOH, OTXOABI MPU OYUCTKE U COP-
TUPOBKE 3€PHOBOM Macchl (3€pPHOBBIE OTXOJbI), 3€pPHOBAsi COpPHAsI MPUMECH, TPABMHUPO-
BaHHbBIC 3€pHA, UIYIUIBIE U MPOPOCIINE 3€PHA, CEMEHA JUKOPACTYIIUX PACTCHUMN, HEKOH-
JTUIIMOHHOE 3€PHO;

KOHCEPBHOW, BHHOJIEIBUECKON MPOMBIIIUIEHHOCTH U (PYKTOBBIE OTXOMABI: KOXHIIA,
CEMEHHbIE THE3/1a, Ne(PEKTHbhIC TUI0/IbI, BRITEPKH U BBDKUMKH, OTXO/bl BUHOTPAA, OTXO-
Il Ka0aYKOB, 0Ope3aHHbIe KOHIIBI ILIO0B, )KMBIX, Je(EeKTHbIE Ka0auKu, OTXO/bI 3€JIC€HO-
ro ropoiuka (00TBa, CTBOPKH, POCCHIIb 3€pEH, OUTHIE 3epHA, KYCOYKU JTUCTHEB, CTBOPKH),
OTXO/JIbl KaNyCThI, CBEKJIbI, MOPKOBH, KapTOdes;

caxapHOW MPOMBIIUICHHOCTH: CBEKJIOBUYHBIM >KOM, Mejacca, pauHagHas MnaToka,
(GUIBTPAIIMOHHBIN 0CaJI0OK, CBEKJIOBUYHBIN 00, XBOCTUKU CBEKJIBI;

MMBOBAPEHHOW U CIIMPTOBOM MPOMBIIUICHHOCTH: CIUIAB slUMEHs (LyTUJIbIE 3epHA SUYMEHS,
MSIKMHA, COJIOMa M Jp. IPUMECH), TIOJUPOBOUYHBIE OTXOJIbI, YACTUIBI M3MEIHYEHHON 000-
JIOYKH, SHIOCTIEpMa, OUTBIC 3€pHA, COJIO0Bas MbLIb, TUBHAS IPOOHMHA, Meacca, KpaxMmasiu-
CTbIE MPOAYKTHI (KapToderst U pa3IuyHbIX BUAOB 3€pHA), OCIECIUPTOBas Oap/a, Opakka;

YailHOW MPOMBIIIIEHHOCTH: YaiiHas MbLJIb, CMETKH, BOJIOCKH, YEPEIIKH,

MacIO)XUPOBOU MPOMBIIUIEHHOCTH: XMBIX, IIPOT, MOACOJIHEUHAs Jy3ra, XJIOMKOBas
menyxa.

OnHako B CBOEM €CTECTBEHHOM COCTOSHUU OOJIBIIMHCTBO OTXOJIOB HE COBMECTHUMEI C
TEXHOJOTHUSIMA  TPAIAUIIMOHHBIX KOMOMKOPMOBBIX TPOU3BOJICTB M3-32  (DU3HKO-
MEXaHUYECKUX CBOMCTB (XKuAkue, Bsi3kue U mp.). KpoMe Toro, oHu xapakrepusyroTcs
HU3KON KOPMOBOM IIEHHOCTBIO M3-32 HAIMYHUS TPYAHO THAPOIU3YEMbIX TOJIUCAXaPUIOB U
HEBBICOKOT'O COJIEpKaHMs yCcBanBaeMoro Oesnka. HekoTopsie U3 OTXO0MI0B COAEpPKAT KOM-
MOHEHTHI, CIEPKUBAIOIINE UX UCTIOJIb30BaHUE HA KOPM CKOTY.



HOBTOMy HpO6JIeMa IMOHCKAa HOBBIX aJIbTCPHATUBHbIX Ccroco0oB MOJIYUYCHUSA KOPMOBBIX
IMPOAYKTOB, IMOBBIMICHUA KAa4YCCTBA IIPU CHUIKCHHUU 3aTpaT Ha UX IMPOU3BOIACTBO ABJIACTCA
OI[HOI71 N3 OCHOBHBIX 3ada4 COBPCMCHHOI'O arpOIpoOMBbIIIJIICHHOTI'O CCKTOPAa 9 KOHOMUKH.

Huxe MMPEACTABJICHBI HCKOTOPLIC MECPCAOBBIC TCXHOJIOINHU TTOJTYUYCHHSA KOPMOBLIX ITIPO-
AYKTOB U3 BTOPHUYIHOTI'O ChIPbA OTACIBbHBIX MUIINCBLIX ITPOU3BOJICTB.

Ilepepa0doTKa 0TX00B CHHPTOBOrO MPOU3BOACTBA
(mocaecnupTOBOIi DapabI)

OnHUM U3 UCTOYHUKOB KOPMOBOTO CBIPBS JUISl CEIbCKOXO03IMCTBEHHBIX KUBOTHBIX SIB-
JSAIOTCA OTXOAbl CHUPTOBOM OTPACIIH.

Ha ocnoBanuu ®denepanpHoro 3akoHa oT 22 HoAOps 1995 1. Nel71-D3 kaxaoe npen-
NpUATHE CIIMPTOBOM OTpaciu 00s3aHO mepepadoTaTh UM YTHIN3UPOBATH MOCIECIUPTO-
BYIO Oapiy.

B Poccum Ha KaxxI0M CNHMPT3aBOJE, MUMEIOIIEM IMPOU3BOACTBEHHBIE MOIIHOCTH OT
1000 mo 3000 man/cyTt cniupra exeaHeBHO oOpasyercs B cpeaneM oT 120 mo 360 T mo-
CJIECTTUPTOBON Oapbl. ITO KOJOCCaTbHbIE 00BEMbI BTOPHYHOTO CHIPhs C LIEHHBIMU MHK-
POOHMOTIOTUUECKUMHU CBOWCTBAMM.

Hcxonnas mocnecnuproBas Oapaa comepkuT A0 9% cyxXux BEIIeCTB, YacTh M3 HUX
pacTBOpeHa B BOJIC, & YaCTh HAXOJMUTCS BO B3BEIICHHOM COCTOSHUU. TeXHOJIOTUYECKU
HaYaJIbHBIM 3TAllOM NepepabOTKH MOCIECIUPTOBON Oapiabl SBISETCS HEHTPU(PYTUPOBa-
HUE WIN CenapupoBaHUE NI pa3/iefieHUs] Ha (paKIMK: B3BELIEHHbIE KPYIHbIE YaCTHUIIBI
3epHa (qpoOuHa) u TpyOosIid GpunbTpar (yrar).

JIrobast nieHTprdyra yiIaBIuBacT TOJIBKO ITOJIOBUHY CyxuX BemiectB (4...6%). s
JMATbHEUIIIEro pa3/ieJIeHUs UCTOIB3YIOT QuoKynsHThL. [lo Takoit TexHonoruu u3z 120 T
Oapasl noxyyaercs 20...25 T npoOunsl BnaxHocTbio 75% u 100 T ¢yrara. B ¢yrare oc-
Taetcs 10 4...6% LIeHHOTro pacTBOpUMOro Oeska.

Hanee nonydennsie 20...25 T 1poOUHBI BBHICYIIMBAIOT C TIOMOIIBIO0 TUCKOBO-TpyOUa-
ThIX, OapaOaHHBIX, JEHTOYHBIX, THEBMAaTUYECKUX CYIIWIbHBIX YCTAHOBOK, UM€s Ha BBI-
XoJie 5 T cyxoi 6apisl ¢ mpoTenHoM 26...28%.

®dyrat MOXeT ObITh YTUIU3UPOBAH METOJOM CIIMBA Ha MOJS (UIbTPAMU WU TOJ-
BEpPrHYT KOHIEHTpauuu 10 70% ¢ moMOIIbI0 BBIAPHBIX YCTAaHOBOK. B pe3ynbTaTe 0Opa-
3yeTcsl yucras BojAa B BUJE mapa (4 4acTh) M KOHLIEHTPUPOBAHHBINA (yraT (KHUCEIb,
1 gactp) — npubmusurensHo 20 T u3 100 T mepBoHavyanbHOro pactBopa ¢yrata. Jamee
KOHIICHTPUPOBAHHBIN (PyraT MOKHO CMEUIMBATh C APOOWHOW W OJHOBPEMEHHO CYIIHUTD.
OpHako, SBISSICH OYCHD BSI3KOM CMECHIO, (pyraT HENb3s BBHICYIIHUTH 10 14% BiIakHOCTH
HU Ha OAHOW U3 CyHIUJIOK. B 3T0i#l CBsI3M mepcrnekTUBHA 3aMeHa BbIMAPHBIX TEXHOJIOTHH
JUISL KOHLIEHTpaIuu pyrata MeMOpaHHBIMH.

[IpumMeHeHne MHOTOCTYIIEHYATHIX (PHIIBTPAIMOHHBIX YCTAHOBOK (MHUKPO(MUIBTPAIINH,
yabTpauIbTpaui, HAHOQWIBTPALIUW W OOpPaTHOTO OCMOCA) IO3BOJIAET OUYUCTHUTH
¢unbTpat ¢ 40 10 3 Mr/n 3arps3HsAoUMX BemiecTB. OUYHILEHHYIO BOJY MOKHO BTOPUYHO
UCIIOJNIb30BaTh MO0 0€30053HEHHO CIIMBATh B KaHAIW3AlUIO. TakWe YCTAHOBKH IO3BO-
JSIIOT YMEHBIIUTH pacxo] 3nekTposHepruu 10 20 kBtu BmMecto 2000 kBt u, 3aTpauun-
BAa€MbIX Ha BBIMAPHBIX ycTaHOBKaxX. OAHAKO MOKa 3TO JOpOrocrosilee o0OpyAOBaHUE,
IPUMEHEHHE KOTOPOTo JOJIKHO OBITh SKOHOMUYECKH 000CcHOBaHHO. [Ipu 3TOM He pemia-
€TCsI BOIIPOC CYIIKH MOJY4€HHOT0 KOHIIEHTPUPOBAaHHOTO (pyrara.

Crermnainctamu OOO «Arpokomcepucy (r. Kamyra) pazpaboTrana HOBast TEXHOJIOTHS
CYILLIKH CBEXEW CUpTOBOM Oapbl Oe3 pa3aeneHus Ha (pakuuy U KOHUEHTpauuu ux. Js
3TOTO MPUMEHSIOT CYIIMJIbHBIE MalIHbI cepuu «L{uKIony.
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HoBasi TexHONOrus B 3HAYUTEIBHOM MEpE YCTPAHSET HEJOCTATKH CYLIECTBYIOIIMX
TPaJULMOHHBIX TeXHOJorui. Hanpumep, kiaccuueckue BbIApHbIE YCTAHOBKU PabOTAIOT
TOJIbKO TOCJ€ LEHTPU(PYIUpOBaHUs, CYIIWIbHbIE MalIUHbl cepun «L{ukion» moryr cy-
IIUTh Kak CBEXYI0 95%-yio Oapay, Tak U oTxaTyro 75%-y10. DHEepro3aTparsl Npu TaKOM
croco0e CYIIKM 3HaUYuTeIbHO MeHblIe u He TpesbimaioT 3000 py0. Ha 1 T cyxoit Oapabl
(mnst cnipaBku: 1 kBT 4 sHeprum ot cxxuranus raza ctout 30 kor., 1 kB1+4 ayekTposHep-
run — 3...4 py0.). [Ipu 3TOM HOBast TEXHOJIOTHS 00ECIIEYMBAET MOJIHYIO MEPEPabOTKy HC-
XOZIHOTO CHIPbS C COXPAHEHHWEM BCEro CyXOro BelecTBa. KauecTBo BhICymIeHHON Oapibl
MOBBIIIAETCS 33 CYET YMEHBIICHUSI IOTEPh PACTBOPEHHOT'O OeJKa.

[TonryueHHOE BTOPUYHOE CHIPHE SIBIISETCS KOPMOBBIM PECYPCOM C BBICOKMMHU KadecT-
BEHHBIMU XapaKTEPUCTUKAMHU, TAKXKE MOXET OBITh MCIIOIB30BAHO I OOOTalCHHs Ma-
JoueHHbIX KopMmoB. Hanmpumep, Ha 1 T cBexer O6apasl pobasmistor 200...500 xr mano-
LEHHBIX KOMIIOHEHTOB — HEKOHIMLIMOHHOTO Apo0eHoro 3epHa win otpyoei. [locne BbI-
CYUIMBAHMS MOJIy4aeTCsl MPOIYKT, 0OOTAIIEHHbIN KOHIIEHTPUPOBAHHBIM OEJIKOM U BUTa-
MuHamu. [Io kauecTBEHHBIM XapaKTEPUCTHKAM OH HE YCTYIAET IOPOrOCTOSIIMM COpTaM
KOMOMKOPMOB, IIPH 3TOM Ce€0ECTOMMOCTB €r0 COCTaBIIsIET 0KOJIO 2 pyo. 3a 1 Kr.

IlepepaGoTka 0TX0/10B MUBOBAPEHHOT0 MPON3BOICTBA
(mMUBHOI IPOOMHBI)

Ha npeanpusTusx NuBOBapeHHOM MPOMBINIIICHHOCTH Poccuu (B HacTosIee BpeMs 3TO
oonee 400 mpennmpusATHI) €KEroJHO CKAlIMBAaeTcs OOJIbIIOE KOJUYECTBO COJIOJOBOM
TPOOVHBI.

CononoBas npoOuHa oOpa3yeTcsl Kak 0CaJIOK IMOCIe OTIEICHUS KUIKON (as3bl — MUB-
HOTO cyclia — B mpoiiecce ¢uibTpanuu 3atopa. OHa umeer BiaaxHocts 70...80% u co-
nepkuT B cpenHeM Oonee 20% cyXux BEIIECTB C BBICOKMM YpPOBHEM IPOTEHHA
(12...15%), moutu B 3 pa3a MPEBBIMIAIOIIEM IO COJACPKAHUE B UCXOAHOM SIUMEHE.

JpobuHa cocTouT U3 XUAKOM M TBepAou (a3. TBepaas ¢aza comepKuUT 000JI0UYKY U
HEPACTBOPUMYIO YacTh 3epHa. CocTaB APOOMHBI 3aBUCUT OT KayecTBa COJI0/1a, KOJIMYECT-
Ba HECOJIO)KEHHOT'O CBhIPb, & TAKKE COPTa U3TOTOBIISIEMOTO MHBA.

Colpass muBHast JgpoOuHa Oe3 JOMOJHUTENBFHOW NepepadOTKH HWCHONb3yeTcs s
CKapMJIMBaHUSl NTHUIIE W JIOMAIlHUM >XUBOTHBIM B KauyeCTBE MOJIOKOI'OHHOI'O BBICO-
KoOenkoBoro kopma. Pa3zpabortana komruiekcHas kopmoBasi 1o0aBka «lIpobuonen» amns
MOpPOCAT Ha OTKOpME, OpoiliiepoB, Kyp-Hecyliek. [IpurorosieHue 3Toi 100aBKU BKIIO-
YaeT CMEeIIMBaHUE MUBHOM APOOUHBI ¢ OTPYOSIMU U cOpakMBaHHUE CIEIUAIBHO BbIICIICH-
HbIMU MuKpoopranusmamu (Bacillus subtilis). bakrepun gactuyHo mnepepabaThIBarOT
KJIETYATKY B JIETKOyCBanBaeMble caxapa. CMeCh JONOIHUTENIBHO 000ralaloT MUKpOdJIe-
meHTamu. [lociie ¢epMeHTanmy MOIYYSHHYIO MacCy BBICYHIIMBAIOT. B Takom Buae oHa
MOJKET XPaHUThCSI HE MeHblIe rojia. OTMEYeHO, YTO MPU BKIFOUEHUHU B PALIMOH MOPOCST
HOBOW KOPMOBOM J100aBKM OHM MEHbIIIE OOJICIOT, PU ATOM Tropa3zio ObICTpee HAOUParOT
Maccy o CpaBHEHHIO C )KUBOTHBIMHU M3 KOHTPOJILHON IpyNIibI (B cpeaneM Ha 16%).

BrnaxxHyto MUBHYIO IpOOMHY TakKe MOXHO MCIOJIb30BaTh JIJIsi KOPMJICHHS CKOTa MsiC-
HBIX TIOpOJI, OJIHAKO €€ He PEKOMEHAYeTCs MPUMEHSITh M OTKOpMa OBIKOB-
MIPOU3BOAUTENEN.

[locne cnenuanbHON 00paOOTKM MUBHYIO IPOOHHY HUCIIONB3YIOT JUISl KOPMJIEHUS JIpY-
I'MX )XUBOTHBIX. B Hacrosiiee BpeMsi Ha OCHOBE MUBHOM JIpoOrHBI pazpaboTaHbl KOpMa U
KOPMOBBIE 100aBKH ISl KPOJIMKOB, MMYITHBIX 3Bepel, coOax.

B tabn. 1 mpeacraBneHbl KOPMOBBIE JOCTOUHCTBA | KT MMBHOM IPOOHHBEI.



1. KopmoBbIe 10CTOMHCTBA MUBHOM IPOOHHBI

[Tokazarenu Apobia

chIpas cyxas

KopMoBbIie e quHUIIBI 0,21 0,75

OO6menHast aneprust, MJx: 2,35 8,67

CBUHBU 2,04 7,61

OBIIbI 2,35 8,67
IIepeBapumsblii TPOTEUH, T

KPYITHBIN pOTaThIi CKOT 42 169

CBUHBH 40 160

OBIIbI 42 169

JlpyriM HarpaBieHHEM UCIIONIb30BaHMS TMBHOM APOOHHBI SIBISETCS TIPOM3BOACTBO Ha €€ OC-
HOBE KOPMOBBIX JIPOAOKEH.

BoNBIIMHCTBO KOPMOB, MCHOJIB3YEMbIX B JKUBOTHOBOJICTBE, HE COAEP)KaT B JOCTaTOU-
HOM KOJIMYECTBE OENKOB M BUTAaMHUHOB. J[a)ke Takuwe IeHHBIE KOpMa, KaK KyKypy3a U ca-
XapHas CBEKJa, JAroIIe MaKCHMAaJbHOE KOJMYECTBO KOPMOBBIX enuHHIl ¢ 1 ra, 6oraTsl
YIJIEBOJIAMH, HO TIPAKTUYECKU HE COJNEP)KAT a30TUCTBIX BEIIECTB. B 3TOW CBSI3M KOPMOBEIE
JPOXOKH 32 CYET COACPIKAIIMXCS B HUX B OOJBIIOM KOJMYECTBE HE3aMEHUMBIX aMUHO-
KHUCJIOT ¥ BUTAMUHOB TIPEJICTABIISIFOT OMPECIICHHBI WHTEpeC KaK MCTOYHUK a3oTa. Mc-
TI0JIb30BaHUE KOPMOBBIX JPOXIKEH B PEIENType COBPEMEHHBIX KOPMOB CIIOCOOHO CyIIe-
CTBEHHO MOBBICUThH UX OMOJIOTHYECKYIO IIEHHOCTb.

TexHOMOTHsT TIPOM3BOJICTBA KOPMOBBIX JPOXOKEHW M3 BTOPUYHBIX CHIPHEBBIX PECYPCOB
NMBOBAapEHHOTO MPOU3BOICTBA MPEACTABISAET COOO0M MPOIECCh COpaKUBAaHUS M TUAPOIH3A
IMBHOM TPOOWHBI TIO/ ICHCTBUEM CEPHON KUCITIOTHI. [loTydeHHbIe THPOIU3aThl HEHTpaIU-
3YIOT ¥ HCIIOJIB3YIOT KaK CyOCTpart ISl BRIPAIMBAHUSI IITAMMOB KOPMOBBIX JIPOKEH.

3A0 «buokomiuieke» (r. MockBa) npeiaraet 3pekTuBHOE pelieHue 1o nepepadoTKe
KHJIKOW TIMBHOW IPOOWHBI, a TAK)KE MOCIECIUPTOBON Oapibl B CYXyI0 KOPMOBYIO T0OaBKY
JUTSL CETbCKOXO3SICTBEHHBIX KUBOTHBIX. TEXHOJIOTHS BKIIFOYAET TPOLIECCHI TIPEBAPHUTEIb-
HOTO OT)KUMA, TIOCJICTYFOIIEH CYIIKH U TPaHyJIMPOBAHUSI.

Kowmrneke o cenapupoBaHuio (pas3ieieHuio) U CyIIKe APOOWHBI/Oapbl COCTOUT W3
€MKOCTH — HAKOIIUTENSI ChIPhsi CO CMEIIMBAIONINM YCTPOUCTBOM (MHUKCEPOM); Cernaparo-
pa; CYIIMIIKY; TPaHy/ISTOPa; KOMIUIEKTa TPAHCIIOPTEPOB.

TexHomornueckas cxema nepepadoTKu MUBHON JPOOUHBI / CIUPTOBOW Oap.Ibl 3aKITrova-
eTCS B CIICAYIOIIEM: KHUAKOE ChIpbe (ApoOuHa/6apaa) MOCTyNmaeT B €MKOCTh-HAKOMUTEIb
CaMOTEKOM, TIOJJAeTCSl HACOCOM WJIM TPAHCIIOPTEPOM, 3aTeM C TIOMOIIIBIO HACOCa, TPAHCIIOP-
Tepa WM CAMOTEKOM IMOJIAeTCsl Ha CEeTapaTop, TA€ OCYIIECTBISETCS €€ OTKUM, IOCTIE Yero
BBIJICTICHHAS TBEpasi Ppakivsl HATPABISIETCS HA CYIIKY U TpaHy/lrpoBanue. TexHoaormye-
CKas cxeMa Ipoliecca rpecTaBieHa Ha puc 1.

OCHOBOW TmpemIaraeMoro pelieHus SBISETCS NPUMEHEHHE IIHEKOBOTO IIpecc-
ceraparopa, KOTOPBIH MPU3HAH OJHUM U3 JIYUIIUX 00pa3lioB 000pYAOBaHHS AJIS pasere-
HUS )KUJIKOU JPOOUHBI I Oap bl Ha (hpaKITHH.

Cenaparop mpeacTaBisieT co00i IIHEKOBBIN MPECcC, B KOTOPOM TPECCOBAHUE TPOU3BO-
JMTCS TIPU TIOMOIIM IITHEKa, MO3BOJISIOMETr0 3(PPEKTUBHO BBIAABIMBATH BCIO CBOOOIHYIO
BOJIy Y OOJIBIITYIO YacTh CBS3aHHOU BOJIBI.
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Puc.1. Texnosiornueckasi cxema nepepadoTku
NMUBHOI IPOOMHBI/CTUPTOBOM DapaAbI

Cemnaparop oTiM4yaeTcs BBICOKOM MPOU3BOAUTEILHOCTBIO U CIIOCOOEH repepadboTarh A0
20 M%/d SKHIKOM TTHBHOI POGHHBI WM CIIMPTOBOI Gap/Ibl B KMBIX, [IPH 3TOM TOTPEOISET-
cs1 Bcero 5,5 kB1-u anexrpuueckoit sneprun. Huskas crommMocTs 000pyI0BaHHS JENAeT €ro
JOCTYITHBIM U JIJIS1 MaJIbIX 3aBOJIOB.

[IpeccoBblii IMIHEKOBBIN cenapaTop MPOU3BOAMTCS B PA3TUYHBIX MOIU(PHUKAIMIX, C LIHU-
POKMM BBIOOPOM KOHCTPYKILIMU IIHEKOB, 3arpPy304HBIX TOPJIOBHUH, CUTOBBIX IMJIMHIPOB C
pa3mepom stueek oT 0,25 1o 1 MM. D10 mo3BoIAET F3PPEKTUBHO MPUMEHITH 000PYI0BaHUE
IPU PA3TUYHON UCXOAHOM BIAXKHOCTH 00pa0aThIBAEMOIO ChIPbSL.

Jia nepepa®oOTKM OTCenapupoOBaHHOW TBEpAOW (pakiMK B BBICOKOKAYECTBEHHYIO
cyxyto kopMmoByto 100aBky 3AO «brokoMmIUIeke» MpeayiaraeT CyIIMIKA MPOU3BOTUTEIh-
HocThIO OT 500 10 1000 kr/4 MO KcTapeHHOM Biare, paboTarolie Ha ra3e, MIEKTPUICCKOM
SHEPI'UU WM PACTUTEIBHBIX OTX0aX (OIMWIKHU, COJIOMAa, JIy3ra, IIeiayXa U 1p.).

Cymika oTxaToi TpoOHHBI/O0apabl OCYIIECTBISIETCS B IAISIIEM TEMIIEPATyPHOM PEXKH-
Me TIpY TeMIepaType TeIUIOHOCUTeNs (TeTIbli BO3AyX) He Ooee 80°C, uro uckiroUaer 1e-
CTPYKIIMIO O€JIKa ¥ TapaHTUPOBAHHO MO3BOJISIET COXPAHUTh UCXOAHYIO OMOJIOTUYECKYIO aK-
TUBHOCTh KOHEYHOT'O MPOJTYKTA.

[Ipouiecc rpanynupoBaHus B MpeagaraéMoil TEXHOJIOTMH B OTJIMYME OT TPAJUIIMOHHBIX
CXeM IpoTeKaeT 0e3 UCIOJIb30BaHMs Mapa U BOJbI. JTO CHUXKAET ceOeCTOMMOCTD IpolLiecca
TPaHyJIUPOBAHUS 10 CPABHEHUIO C TPAJAMIIMOHHBIMU TToaxoaamu Ha 20...30%, a Takxe uc-
KJTIF0YaeT MHOTHE (DUHAHCOBBIE 3aTPaThl, CBA3aHHBIC C MPOCKTUPOBAHUEM, CTPOUTEIIHCTBOM
Y SKCIUTyaTalle KOTENbHBIX YCTAHOBOK.

[losrydaeMbIil KOHEUHBIN MPOAYKT- CYXOM KOPMOBOM IMOPOIIOK MOXKET MCIOIb30BaThCS
CaMOCTOATENIBHO B KaYeCTBE KOPMOBOM J100aBKU ISl )KUBOTHBIX, a TAKKE JUIsl CO3JJaHUSI Ha
€ro OCHOBE METOJIOM MHKPOOHOJOTHYECKOH OMOKOHBEPCUH YIIIEBOJHO-OEIKOBOIO KOH-
nentpara (YBK). TexHonoruueckuii mporecc nmpeoOpa3oBaHust OCYIIECTBISIETCS B Onope-
akTope. Peaktop sIBsieTCsl yHUBEPCAIBHBIM U TTO3BOJISIET pab0TaTh C JIFOOBIM CHIPbEM U TI0-
Jy4aTh pa3u4Hble KOPMOBbIE q00aBku. C MOMEHTa 3arpy3Ku ChIpbs B OHMOpEaKTope Mpo-
[[ECC MUKPOOHOJIOTUYECKONH OMOKOHBEPCHH MPOTEKAET B TeueHue 4...6 aHel (B 3aBUCHMO-
CTH OT EeJIaeMbIX 300TEXHUYECKHUX MapaMeTpOB KOHEUHOU Mpoaykiuu). B pedynprare mno-
Jy4aeTrcsi BIakKHasi KOpMOBasi 100aBKa — yrieBOJHO-OEIKOBBIA KOHIEHTpAT. 3aTeM €ro Cy-
mat 10 BiaaxkHoctd 8...10% u u3menpuarot. [lociae u3mMenbueHuss KOHIIEHTpaT MOXHO HC-
M0JIb30BaTh JJIs1 IPOU3BOJICTBA KOMOUKOPMOB, TJI€ B KAUECTBE OCHOBHOI'O KOMIIOHEHTA UC-
nonbs3yercss YBK (25...65% B 3aBUCHMOCTH OT perenTa U IeJIEBOr0 Ha3HAYCHHUS KOMOU-
KopMa).

Kombukopma, nomyueHsslie mo texHoioruu 3A0 «brokomIuieke» Ha OCHOBE KOPMOBOM
no6aBku YBK, 001amai0T BHICOKUMHU Ka4€CTBEHHBIMU MOKA3aTENISIMU: BHICOKHE KOPMOBBIE
cBoiicTBa B 1,8...2,4 pa3a npeBocXoJsaT (pypa’xxHOE 3€pHO XOPOLIEro KayecTBa; BbICOKAs
NUTaTeNbHOCTh (poTeuH 22...26%); Oosee Jierkas yCBOs€MOCTh, €0 IepeBapuBaHUe Xa-
pPaKTEpU3YETCS CKATBHIM 110 BPEMEHH IIPOLIECCOM IMUIIEBAPEHHS U BBICOKMM YPOBHEM OHO-
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Jorryeckux mporeccoB. [IpoaykTuBHOCTE KOopMileHUSI U A()()EKTUBHOCTH BBIPAITUBAHHUS
YKUBOTHBIX, TITUI] U PBIOBI TIPU UCIIOJIB30BaHUU KOMOHMKOopMa Ha ocHoBe YBK Ha 15...20%
BbIIIE, YEM IPU CKAPMIIMBAHUM aHAJOTMYHBIX KOMOUKOPMOB, IPUTOTOBJICHHBIX 110 TPaIu-
IIMOHHOM TEXHOJIOTHH.

Kombukopm ob6namaer je4eOHO-MPOPUIAKTUIECKUM U CTUMYIHPYIOMUM 3PHEKTOM
JUISE UMMYHHOMW, KPOBETBOPHON CHCTEM M KHUIIIEYHOT'O TPaKTa, a TAKXKE CIIOCOOCTBYET y/ia-
JICHUIO BPEIHBIX BEUIECTB U3 OpraHu3Ma (COJH TSHKEIIBIX METAJUIOB, PAAUOHYKIUIbI U T.11.),
HE TOKCUYEH, HE BBI3BIBACT AJUIEPTUUECKUX CUMIITOMOB U IPYTHX MOOOYHBIX SIBJICHUN.

Hcnone3yeMoe B TEXHOJIOTUU HU3KOTEMITEpAaTypPHOE TpaHyJIupoBaHue 0e3 PUMEHEHHUS
napa o0ecreYnBaeT JACCTPYKIMIO Oelika U COXPaHHOCTh BCEX BUTAMUHOB JaKe MpHU JJIH-
TEJILHOM XpaHEHHH KOpMa.

JloGaBKy MOYKHO HCIIOJIB30BaTh KaK OCHOBHOW KOMITOHCHT TIPH MPOU3BOACTBE KOMOH-
KOPMOB B COOTHOIICHHUHU 1:1, Kak J00aBKy K TpPyOBIM pacTUTEIBHBIM KOPMaM, TIPU TPOH3-
BOJICTBE TIPOCTBIX KOPMOBBIX CMECEH C M3MEIbUEHHBIM (PypakHbIM 3€pHOM, OTPYyOsIMHU,
3€pHOOTXOaMH U Tp., C HOPMOi1 BBOAA 110 25...65%.

IlepepaGoTka 0TX010B 3epHONEPEPAOATHIBAOIIUX
(MYKOMOJ/ILHBIX) IPOU3BOJACTB

OnHUM U3 MaJIOWCTIONB3YEMBIX BHJIOB OTXOJ0B MYKOMOJIBHOTO TIPOU3BOJICTBA SBIISCT-
csl acnidpalonHas neuib. [Ipu 3ToM Ha ee nomnto npuxoautcs 12,6% ot olmiero Koiauue-
CTBa OTXOJOB IMPOW3BOJCTBA. MyKOMOJIbHAsI TMbUTb 00pa3yeTcss B MPOIECCE OCHOBHBIX
oTiepalmii, COBepIIaeMbIX Ha 3J€BATOPE: 3TO Pa3MELICHHE 3€PHA MO CHIIOCAM, MTPEIBapH-
TeTbHAsI OYMCTKA 3epHA OT MpUMecei, B3BEIIMBaHWE 3€pHA M OTXO0J0B. Ha snmeBatope
3epHOBAas Macca MepeMeIIaeTcsl ¢ TOMOIIBI0 HOPUH M TPAHCIIOPTEPOB, B PE3YJIbTATE IO0-
TOKHM BO3JlyXa B3aWMOJICHCTBYIOT C 3€pHOM, YBIIEKasi MEJIKOJUCIIEpCHBIC YacTuIlbl. Cuc-
TEMBbI aCIUpAIlMi OTCACBIBAIOT 3aNbUICHHBIM BO3YX W3 ACHUPAIMOHHBIX OTBEPCTUI
0alIMakoB HOPHUH M KOXYXOB TpaHCHOpPTepoB. KpoMe TOro, 3epHO MOCTYIAeT C IMoJieh
BMECTE C YACTHIIAMU ITOYBHI U COJIOMUCTBIMU OCTaTKaMH, & TAKXKe C TIOBPEKICHHBIM TIPH
cOope 3epHOM, KOTOpPOE TpeOyeT nepepadoTKU WU YTHIIU3ALUU.

OnuH u3 crioco60B NepepaboTKH aCTUPANMOHHON MBUTH MYKOMOJIBHBIX TTPOU3BOJICTB-
NPOBEJICHUE OTepaIMy THIPOJIK3a (Mpeodpa3oBaHue MOIMCAaXapuI0B B IPOCTHIC caxapa).
['maponm3HOMy pacmany MOABEPraroTCs BCE 00S3aTeNIbHbIE KOMITOHEHTHI acIApaIioOH-
HBIX OTXOJIOB- ATO KJeTdaTka (LeJUTF0NI03a), Kpaxmai. Ha momydeHHBIX THAPOIM3HBIM
yTeM MOHOCaxapujax B JabHEHIIIEM KYJIbTUBUPYIOT APONKIKEBbIE MUKPOOPTAHU3MBI.

Karanuzaropom mporiecca ruaposn3a SBISIOTCS CHIIbHBIC KUCIOThI, B OCHOBHOM CEp-
Hast U consiHas. Kak mpaBuio, mporecc pacTUTEIBLHOTO THAPOJIN3a MPOTEKAET 1O JBYM
HATIPABJICHUSIM: THIPOJIN3 KOHIEHTPUPOBAHHBIMH KHCIOTAMH; THAPOJIA3 pa30aBICHHBI-
MU MHHEPAJILHBIMUA KUCJIOTAMH IPU BBICOKUX TEMIIEpaTypax U JIaBJICHHH.

B OpenOyprckoM rocyaapCTBEHHOM YHHBEPCHUTETE pa3padoTaHa TEXHOJIOTHS YTHIIH-
3aliK ACITUPAIMOHHBIX OTXOJJ0B MYKOMOJIBHBIX TIPEINPHUATHI C MOTy4YeHUEM KOPMOBBIX
JPOKIKEH TyTeM THAPOJIN3a ChIPhs pa30aBIeHHBIMA MUHEPATBLHBIMUA KHCIOTAMH TIPH aT-
MochepHoM naBieHud. [1o HOBOI TEXHOJIOTUHU TIOJTOTOBIEHHOE CHIPHE MOIBEPTAIH TH/I-
pPONU3HON mepepaboTKe, MPUMEHSIS PA3IMYHbIE 110 KOHIIGHTPAIIUN PACTBOPHI CEPHOU KH-
CJIOTHI W OTPEJEIsisi ONTHUMAIIbHBIE 3HAYEHUS BPEeMEHH W Temmeparypbsl. [lomydeHHBIC
pacTBOpHI IMyTeM pa30aBlieHHs MPHUBOIMIN K BEIIECTBEHHOMY COCTaBY, COOTBETCTBYIO-
IIeMy UCKYCCTBEHHBIM cpefaM. Ha 3Tu cpebl moMeniany mTaMMbl MUKPOOPTaHU3MOB U
onpenernsui kodddunrent mpupocra 6momaccsl. Ha 0CHOBE MOTy4e€HHBIX JTAHHBIX OTpe-
TISIISITA BBIXOJ IPOXOKEH.
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Ha puc. 2 npeacrasnena nmosramaasi cxeMa HOBOW TEXHOJIOTHH.

1. UsyueHue xnmudeckoro cocrasa acnmpaunoHHO Neinu
2. OnpepeneHne oNTUManNsLHOTO YPOBHA COAEPKAHMA Nerko-
W TPYAHOTWAPONU3NPYEMBIX YTNEBOA0B
3. Maponua GuononvmMepor acnUpauvoHHOR NbINK
v v v
| Benoii nbinm | Cepoii neinu | | YepHoi nenn
Y

| CwmeLuaHHoi neinu |

I Bblpa60'r|<a ONTUManbHBIX PEXUMOE rnaponunaa |

v

| 4. Mony4eHune cpes, BNU3KNX K ONTUMANEHBEIM |

v

[ 5. OnpeaeneHue BLIXOAA APOHOKEN |

Puc. 2. O0mas Moaesb nmepexoaa acCnMpPanMOHHOM NbLJIK BO BTOPUYHBIN pecypc

B HOBOI TEXHOJIOTUM Ba)KHBIM SABJISIJICA 3Tall ONPEICICHUS] XMMUUYECKOIO0 COCTaBa ac-
MUPANMOHHON TBUIH C MENBI0 YCTAHOBJICHUS €€ MPUTOAHOCTH ISl EPMEHTAUN THIIPO-
JM3HBIX JPOXOKEH W 1eN1eco00pa3HOCTH NanbHeke nepepadbotku. s 3Toro omnpexe-
JsIM coaeprxkanue JerkoruaponuszyeMeix (JII'Y) u tpyanorunpomusyemsix (TI'Y) yrie-
BOJIOB ITOBEPXHOCTHBIX CJIOE€B 3€pHA, & TAKXKE 30JIbHOCTh. BBIJIO YCTAaHOBJIEHO, YTO OINTH-
ManbsHOe conaepxkanue JII'Y coorBercTByeT uHTepBany ot 24,08 no 26,74%; cyxoro Be-
mectBa TT'Y — ot 25,96 10 29,29% u ot 35,96 no 39,28%. B ciyuae, korja oTxoAbl HE
cooTBeTCcTBOBAIM MO conepxkanuto JII'Y, TI'Y 1 301bHOCTH ONTUMAabHBIM 3HAYECHUSIM,
OBLJI0O PEKOMEHJ0BAHO MX OOOTalleHHE MyTeM IMEePEMEIIMBAHUS C OTXOJaMH, HaIpUMED,
0eJlol acupaMOHHON MbUIBIO.

[ToaroToBNIEHHYIO aCIUPALIMOHHYIO MbLUIb MOABEPTraiv THAPOINU3Y PACTBOPAMH CEPHOM
KUCJIOTHI pa3nuuHoi KoHneHtpauuu: 1,0; 3,0 u 5,0%. UeM Bbllle KOHIIEHTpALUsI CEPHOU
KHUCJIOTHI, TEM OBICTpEE MPOTEKAIH MPOIECCHl THAPOIN3a U 00pa30BaHUS KEIIAEMBIX pe-
TYIUAPYIOMIMX BEMIECTB, OJTHAKO C POCTOM KOHIIEHTPAIIMH KaTaln3aTopa ObICTpee MpoTe-
KM HEXEJATeJbHbIE MPOIECCHl OKHUCICHUS PEAYUHUPYIONIUX BEIIECTB. DKCIEPUMEH-
TaJTBHBIM ITyTEM ObLJIa YCTAHOBJIIEHA ONITHMAJIBHAS Cpefia JJIs NajbHEeHel pepMeHTanuu
Ipoxoken ¢ cogepkanueM 1,95% penynupyrommux BemiectB U 0,5% cynbdara aMMOHHS.
Cpenpl, comepxalue IMocje THAPOIN3a M30BITOYHOE KOJWYECTBO PEIYIUPYIOIINX Be-
IIECTB, KakK, HallpuMep, B Ciiydae ¢ Oeloi acnmupalMOHHOW MBUIBIO (MOCe 2-4aCOBOTO
TUAPOIN3a UX KOHLEHTpauus coctaBisiia 3,18%), HeoOxoaumo pa30aBiaTh O ONTH-
MaJIbBHOW KOHLIEHTPAaLUH.

B mnoaroroBiieHHBIE Cpelbl 3aCEBAIM U3BECTHBIE INTAMMbl KOPMOBBIX JIPOXOKEH.
VYaenpHas CKOPOCTh POCTa APOAOKEH ISl HOBBIX cpejl Haxoautes B mpeaenax ot 0,15 no
0,16 r/u.

B 1abn. 2 npeacrtaBneHbl pe3ynbTaThl (DepMEHTAIIUN APOAOKEH HA Cpelax U3 pas3iivd-
HBIX THJIPOJIN3aTOB.



2. Pe3yabTaThl (pepMeHTAIMY APOKIKeil HA cpeaax U3 Pa3jinuHbIX THAPOJIN3aTOB

Macca
Macca B MOMEHT B MOMEHT y,[[eJ'IBHa}I CKOpPOCTH poCTa
Muaponusubie cpeabt Havana pepMeH- JPOKEN HA HOBBIX
Taluuu, T Komua Gep- cpemax (), ra’t

’ MEHTALUH, T P K,
Cpena, mony4eHHast U3 CyCIICH-
3UM O€JI0¥ MBUIA MOCPEACTBOM
THIPOJIN3A:
1%-Holi cepHOIT KUCITOTOM 1,234 1,462 0,17
3%-HOi1 cepHON KUCIOTOMH 2,345 2,835 0,19
5%-Hoii cepHOM KHCIOTOMN 3,745 4.307 0,14
Cpena, nojiydeHHasi Ha OCHOBE
CepOH MBbLTU TTOCPEACTBOM TH/I-
posm3a:
1%-Hoi1 cepHO KUCIOTOM 2,346 2,725 0,15
3%-H0i1 cepHO KUCIOTOMN 1,224 1,436 0,16
Cpena, noiiydyeHHasi Ha OCHOBE
YEPHOU MBLIU TIOCPEACTBOM TH/I-
pos3a 3%-Ho# CEpHOM KUCIIO-
TOM 1,119 1,300 0,15

HpeﬂCTaBHeHHBIe B Ta6J'II/II_IC JAaHHBIC MOT'YT OBITH MCITOJb30BaHbI AJI pacucTa BbIXO/da
I[pO)K)KCfI B NPOMBINIJICHHBIX Macmradax. Pa3pa60TaHHaﬂ TCXHOJIOTUA ITO3BOJIUT YTUIIN-
3UPOBATh JaXXC TAKUC MAJIOUCIIOJIB3YCMbIC OTXOAbl MYKOMOJIBHBIX IIPOHU3BOACTB KadK acC-
IMUpalrOHHAA IIbLJIb, YTO o0ecmeyuT npeaAnpuATUAM JOIIOJIHUTCIIbHYTO HpI/I6I>IJ'II>.

IlepepaGoTKa 0TX00B CAXaPHOI'0 MPOU3BOACTBA (CBEKJIOBUYHOI0 7KOMA)

HcTouHMKOM NOIIOSTHEHUSI COBPEMEHHOM KOPMOBOI 0a3bl MOKET CIIY’KUTh CBEKIIOBUYHBIN
’KOM, TTPOU3BOJICTBO KOTOporo B Poccuu Bo3pactaer ¢ KaxIbM rojoM. EMKOCTh phIHKa
3TOTO BHJA MPOIYKIUU C YYETOM HMEIOMIETOCS MOTOJIOBhS XKUBOTHBIX COCTaBIsET 9
MJIH T B TOJ (1aHHbie MHCTUTYTa KOHBIOHKTYPBI arpapHOTO PHIHKA).

CBEKJIOBUYHBIN XKOM MpeACTaBiIsieT cO00 CTPYKKY TOJUIMHON He Oojee 2 MM C
BIIAXKHOCTBIO He Oosee 82%, u3 koTopoit 1udPy3MOHHBIM CIIOCOOOM U3BJICUCHO OCHOB-
HO€ KOJIMYECTBO caxapa. BrICyIIEHHBIN CBEKIOBUYHBIN KOM M0 OMOXMMHYECKOMY CO-
CTaBy MO>XHO CPaBHHUTH C MIIEHUYHBIMU OTPYyOsiMU. OCOOEHHOCTD KOMa 3aKIII0YaeTCs B
TOM, 4TO OH 0OJaJaeT MpPOOMOTHYECKUM JIEHCTBHEM 3a cHeT OOJBIIOro COoJep KaHus
MEKTHHOBBIX BeHIeCTB. [IeKTHHBI HOPMANIHM3YIOT PabOTy MHUINEBAPUTEIHHOTO TPAKTA Y
KUBOTHBIX, BCIIEJICTBUE YETO OHU MOTPEOIISAIOT MEHBIIE KOpMa.

OnHako HHU3KOE COJEp:KaHME MPOTEHHA M BBICOKOE COJIepKaHUE KIETYATKH B KOME
CAEPKUBAIOT €T0 MIHUPOKOE TPUMEHEHHUE JIJIsl TPOU3BOJCTBA KOMOMKOPMOB.

CBexuil koM OBICTPO 3aKHCaeT W HE MOIJICKHUT JIUTEIBHOMY XpaHeHuro. s
TPAHCMIOPTUPOBKU M XPAHEHHUsI €T0 BHICYIIMBAIOT U TPAaHYIUPYIOT. BhICylIeHHbIN TTpO-
OYKT copepxut 7...9% npoteuna, 19...23% kieruarku, 55...65% BOB (0e3a3oructsie
sKcTpakimoHHble BemecTa) u 0,3...0,5% xwupa.



JUist ynydiIeHns: KaueCTBEHHBIX MMOKa3aTeieldl CBEKIIOBHYHOTO KOMa (CHM)KEHHUS CO-
JepXKaHHUs KJIETYATKH M YBEJIMYCHHSI COACPIKAHUS MPOTEHHA) ObLI pa3paboTaH crocod
MHUKPOOHOJIOTHYECKOM 00pabOTKH CBHIPOTO JKOMa MO TEXHOJOTHMHU TBepaoda3zHOM Ouo-
depMeHTannu nepes mocieIyIINM BEICYIINBAHHEM.

B 2008-2009 rr. na IlleGekunckom OuoxummueckoM 3apojne (benroponckas 006i1.)
MPOBOJIUIIUCH HCTIBITAHUS HA MPUTOJHOCTbh HMCIOJIb30BaHUSI YHUBEPCAJIBHON 3aKBAaCKU
npu (pepMeHTauu CBEKJIOBUYHOTO KOMa. AHAIU3 UCXOTHOTO, (EPMEHTUPOBAHHOTO U
BBICYIIEHHOr0 IpojyKkTa npooguwin B jsaboparopun OTK OOO «lllebexnHckue Kop-
May. Pe3ynbTaThl mokaszalid CHUKEHUE KOJIMYecTBa KieTyaTku Ha 18% u yBenuueHue
coaepkaHus nporenHa Ha 125%.

[oce mpoBeneHus NCCIEAOBAaHNN M TEXHUKO-I)KOHOMHYECKOTO 0OOCHOBAHUS 11€7€C000-
Pa3HOCTH MPUMEHEHUs JAHHOW TEXHOJOIWM ObUT MPUHST 3allyCK MUJIOTHOTO IMPOEKTa IO
MPOU3BOJICTBY BBHICOKOOEIKOBBIX KOPMOB U3 CHIPOTO CBEKJIOBUYHOTO K0oMa. J1Jist 3TOrO pas-
paboOTaHO M CKOMIUIEKTOBAHO CIIEIHATBHOE TEXHOJIOTHUYeckoe obopynoBanue. Ha puc. 3
NpE/ICTaBIeHA TEXHOJIOTHYECKast cXeMa (PepMEHTAIMU CBEKIOBHYHOTO KOMa.

1 2 3 4 5 6

Puc.3. Cxema ¢pepMeHTAINIM CBEKJOBUYHOI0 KOMA
1, 3, 6 — mIHeKOBbIE TPAHCNIOPTEPHI; 2 — IPOOUIKA MOJIOTKOBAS;
3
4,5 — pepmenTepsl (cooTBeTcTBeHHO 0,6 1 7 M°)

OcHOBHBIEC TEXHHYECKHE JaHHBIE (PePMEHTEPOB MPUBEACHBI B Ta0II. 3.

3. TexHuyeckasi xXapakTepucTuka ¢pepmMeHTEPOB

Ilokazarenu YBK-2 YBK-7
Tuno CTallMOHAPHBIN -
[Tpon3BOIUTETHLHOCTE IO TOTOBOMY
IPOIYKTY, M>/CYT 2,1 21
VcraHoBIIEHHAsT MOIIHOCTE, KBT 2,2 55
VY 1enbHbINA pacxo]] AIEKTPOIHEPTUr 15...2 3,5...4
PaGounit oGbeM pepMenTepa, M° 0,6 7
Pexxum paGoTsr KPYTJIOTOJUYHO, HETIPEPHIBHO -
["abaputHble pa3zmepbl, MM 1700x1200x1850 3600x2200x2500
Macca, kr 820 1780

TexHonorus mpou3BoAcTBa (PEPMEHTUPOBAHHBIX KOPMOB BKJIHOYAET:

IPUTOTOBJIEHUE 3aCEBHOM 3aKBacku B (hepmentepe oobemom 0,6 M° C HCIOTB30BaHH-
€M MIIEHUYHBIX OTpyOel u 3akBacku JIeCHOBa B KOJIMYECTBE S5 TI/T ¢ OJJHOBPEMEHHBIM
yBIIaXKHEHUEM Macchl 10 60% u Harpesom a0 55 °C;

U3MENbYCHHE CBEKJIOBHUYHOIO ’KOMa MOJIOTKOBOM JIPOOMIIKON M MMOjaya ero IIHEKO-
BBIM TPaHCIIOPTEPOM B (pepMeHTep 00beMOM 7 M



HarpeB CBEKJIOBMYHOTIO XoMa /10 Temneparypsl 55°C U BBIrpy3Ka IPUTOTOBJIEHHOM 3a-
CEBHOI1 3aKBACKM B (pepMEHTEP 00BEMOM 7 M° C OJHOBPEMEHHBIM MHTCHCHBHBIM TEpe-
MeninBanueM B Tedenue 10...15 mun;

dbepMeHTanusi N3MEITLYCHHOTO CBEKJIOBHYHOTO KOMa B TEUCHHE 9 YacOB U BBITPY3Ka
TOTOBOTO MPOAYKTA.

[Tpou3BocTBEHHBIE U JaOOPATOPHBIE UCIBITAHUS MOATBEPAMINA BBICOKYIO (D PEeKTUB-
HOCTh TEXHOJIOTMH (PEPMEHTAIMU CBEKJIOBHYHOTO KOMa, OOECIICUMBAIOIICH CHIDKCHUE
KOJIMYeCcTBa KjeT4aTku Ha 34%, MOBbILIEHUE CoJlepKaHus npoTrerHa Ha 95% u cunrte3
OTIC/IbHBIX BUTAMHHOB (Ta0I. 4,5).

4. Pe3yJabTaThl MPOU3BOJACTBEHHBIX AaHAJIN30B ()ePMEHTHPOBAHHOIO CBEKJIOBHYHOI0
skoma (mo ganHbIM Jadopatopuu OTK OO0 «lllebeknHcKHE KOPMAay)

Cripoii ipotenH | CeIpas KJIeT4aTKa
Maccopast 1os. % Ha ACB (abcomtot- | Ha ACB (aGconroT- O61as
CeoBAAOTL 70 1 1o CyXO€ BeIeCT- | HO CyXO€ BeleCT- | KHCIOTHOCTh, pH
B0),% B0),%

HaruBHBII KO0M 56,09 8,98 23,61 2,8
[Iponykr nocie
dbepMeHTalnH:

mpoba 1 54,66 17,51 15,59 5,6

mpoba 2 51,00 17,05 16,75 52

5. Conep:kanne BATAMMHOB B HATHBHOM ¥ (DepPMEHTHPOBAHHOM CBEKJIOBHYHOM
skome (o panabiM NI «BUOTECT» MI'VIIB)

B; B, Bs Bs B, |4 VYraesoael |Kpaxman |BOB
MI/KT %
HaruBHBII CBEKIIO- 04 |cne-| 15 | 1,6 | or- | or- 6,2 OTCYT. 55,0
BUYHBIN KOM JIBI CyT. | CYyT.
DepMEeHTUPOBAHHBIN
CBEKJIOBUYHBII KOM 5251058 20,2398 |0,003|1,65 12,8 10,6 38,0

PaspaboTanHas HOBasi TEXHOJIOTHS UMEET PsiJl TIOCTOMHCTB!

U3 MAJIOIICHHOTO PACTUTEIILHOTO ChIPbs NP MHHHUMAJIBHBIX dHEpro3arparax Iojyda-
€TCsl TOTOBAsI MPOJYKITUSI C BHICOKHM COJIEpP’)KaHUEeM OelKa IPH OJHOBPEMEHHOM pa3py-
IICHUU KJIETYATKH,

UCKJTFOYAETCsl HEOOXOIMMOCTh MIPOBEACHUS MPEIBAPUTEIHLHOIO THIPOIH3a MOJIHCaXa-
puI0B Tiepen hepMeHTaIueH;

COKpaIIaeTcsi CKOpOCTh pocTa 0eskoBoit 6momaccsl ¢ 40...45 no 8...12 yu;

OTIIaJaeT HEOOXOAUMOCTh CTEPHJIM3AINU TOTOBOTO MPOIYKTA, TaK KaK MHKpOQIIopa
HE CHHTE3MPYET NMaTOTCHHBIX U TOKCHYHBIX MHUKPOOPTaHU3MOB, a HA00OPOT, MOJABIISICT
UX Pa3BUTHE;

MUHHUMH3HPYETCS BBOJ 3aKBACKH JI0 5 T/T 00pabaThIBA€MOTO CHIPHS;

HE CO3JIal0TCSl ACENTHUYECKUE YCIOBHSI, UTO IMO3BOJISIET OTKA3aThCS OT MPUMEHEHHUS J10-
POTOCTOSIIEr0 000OPYIOBaHMS M OINEPALUA MPH MPUTOTOBJICHHH KOPMOB M KOPMOBBIX
N00aBOK M3 CBEKJIOBHYHOTO )KOMA.

Opranuzaiysi KpymTHOTOHHaXHOTO TPOU3BOICTBa OMOKOPMOB METOIOM TBEPI0(a3zHON
OonodepMeHTAIIN U3 OTXOJIOB CaXapHOW MPOMBIIIJICHHOCTH, MOBBIIICHUE OEITKOBOW CO-
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CTaBJ'ISIIOH_Ieﬁ B CBCKJIOBUYHOM JXOMC M BHCAPCHUC TAKUX IHPOU3BOACTB IIPU CaXapHBIX
3aBOax IMO3BOJIAT pCIIUTH 3a/jady 110 CYIICCTBCHHOMY CHHIKCHUIO (B 2 pa3a) CTOUMOCTH
IMpOU3BOACTBA KOM6I/IKOPMOB.

3aKiIrouenue

CoznaBiasicsi 3KOJIOTUYECKasi CUTyallMsi HA COBPEMEHHBIX NMUIIEBBIX U MHUILENepepa-
OaThIBAIOIIUX MPEANPUATUAX OCTPO TPeOyeT pelieHHs] BOIpoca YTUIIM3aLUUU OTXOJ0B
STHX MPOU3BOJICTB.

OTX0MbI MUIIEBBIX OTPACIEH — 3TO UCTOYHHK KOMILJIEKCA BEIIECTB C BBHICOKOH IMHIIe-
BOI LIEHHOCTBIO U OMOJOTUYECKON aKTUBHOCTHIO. OHU O€3Bpe/IHbI, HE aJUIEPTeHHBI, JIeT-
KO MOAJAI0TCS (PEPMEHTATUBHOW U MHUKPOOHOJIOTHYECKON OMOKOHBEPCUH, Pa3INMUYHBIM
BUJaM IpeaoOpabOTKH.

YMenoe v paliMoHaIbHOE HCIOJIb30BaHUE OTXO0B U MOOOYHBIX MPOIYKTOB MUIIEBBIX
oTpaciieil MOXKeT JIaTh OLLYTHUMBINA JOXO0J NMepepadoTYMKaM 3TUX OTXOJOB, a TAaK¥kKe yCT-
PAHUTH YTPO3y 3arps3HEHUS] OKPYKAIOIIEH Cpeibl.

OpHOM W3 KITIOYEBBIX IMPOOJIEM COBPEMEHHOTO KHBOTHOBOJICTBA SIBIISAETCA NE(ULIUAT
MOJIHOLIEHHOT0 KOpMOBOro Oenka. Hapsny ¢ TpalulIMOHHBIMU MOCTaBUIMKaMH Oelika B
KopMax ((pypaxHoe 3epHO, 6000BBIE KYJIbTYpPBhI, OTXOJIBI MSCONEPEepadbOTKH U T.1.), UC-
TOYHUKOM OEJIKOBBIX BEIIECTB MOXKET CIYXHUTh OMOMacca OTXOJOB IHIIEBHIX MPOU3-
BOJICTB.

PaccMOTpeHHBIE TEXHOJIOTHYECKHE PEHIeHUs MpeoOpa3oBaHUsl MUIICBBIX OTXOI0B
pPACTUTENBHOTO IMPOMCXOXKJEHUsI B OEJIOKCOAepKallie KOPMOBBIE J00aBKH IO3BOJIST
BOCTIOJTHUTH JA€(PUIUT 3TOT0 BaXKHOT'O HHIPEIUEHTA B KOPMOIIPOU3BOICTBE.

Tak, coBpeMeHHbIe CcIOCOObI CYIIKM BJIArocoJepKalux MUIIEBbIX OTXOA0B obecrie-
YUBAIOT MOJHYIO NEPEePad0TKY UCXOTHOTO ChIPhsS C COXPAHEHUEM BCEr0 CyXOro BEIIECTBa
¥ BBICOKYIO KOHIICHTPAIIMIO PACTUTEIBHOTO OelKa B eAuHMLe npoaykiuu. [locne BoICy-
[IMBaHUS TOJYYEHHBIN MPOAYKT, HACBHIIIEHHBIN KOHIIEHTPUPOBAHHBIM OEJIKOM U BUTa-
MUHAMHU, 110 CBOMM XapaKTEPUCTHKAM HE YCTYIaeT JOPOTOCTOSAIIMM COpTaM KOMOHKOpP-
MOB.

[TepciekTiBHA 3aMEHA BBITIAPHBIX TEXHOJOTHUHA TSI KOHIIEHTPAIUH KUJIKUX (PAKIUi
OTX0JI0B MEMOPAHHBIMHU.

[TpumeHeHre MHOTOCTYIEHYATHIX (DUIBTPALMOHHBIX YCTAaHOBOK (MUKpPO(QUIbTpAIUH,
yapTpaduapTpanui, HaHODUIBTPAIIMM W OOPAaTHOTO OCMOCA) IO3BOJISIIOT OYHUCTHTH
bunbTpaT OT 3arpsI3HAIOIIUX BEIIECTB U COOpAaTh KOHIICHTPUPOBAHHBINA OeJoKcoaepKa-
A KOHIIEHTpAT.

MukpoOHBIil CHHTE3 B HACTOAIIEE BPEMS ABISICTCS OJHUM U3 HanbOosee mepCreKTHB-
HBIX CIIOCOOOB IMOJYYEHHS] BHICOKOKAYE€CTBEHHOI'O YTJIEBOIHO-OEIKOBOTO KOpMa C TO-
BBIIIIEHHBIM COJIEP)KaHHUEM BUTAMHUHOB. TEXHOJIOTHS MPEACTaBIsIET cO00il Mpolecchl
THAPOJIM3a ChIPBS O]l BO3JEHCTBUEM CEPHOM KUCIOTHI. [loydeHHbIe THAPOIU3ATHI HC-
NOJIB3YIOT B KA4€CTBE CyOCTPATOB JJIsl BRIPAUIMBAHUS IITAMMOB KOPMOBBIX JIPOKIKEH.

Ha cybctpate U3 0TX0A0B MUIIEBBIX MPOU3BOJCTB (MOciecnupToBas Oap/a, MuBHAs
JIpoOUHA, CBEKJIOBUYHBIHN KOM, 3¢PHOBBIC OTXO/IbI U JIP.) MHKPOOPTaHU3MBbI CIIOCOOHBI €
OYCHb BBICOKOW CKOPOCTBHIO HakarmiauBath 0enok (10 70% oT cyxoi Macchl), ycBoOsie-
MOCTb KOTOPOTO B OpTaHU3M€ KUBOTHBIX J0cTHTaeT 95%.

Jnst cHUXKEHUs CcOoJep)KaHUsl KIETYATKH U yBEJIMYEHHUS COAEp)KaHMUs MPOTEeHHa B
KOpMax MepCHeKTUBHA TEXHOJOTUs OumodepMeHTauuu- MUKpPOOHOIOTHYecKoi obOpa-
OOTKH CBEXKEro ChIphbs. TexHONOTusl COpaXKMBAHUSA CHIPbS CIEIHAIBHO BBIICICHHBIMU
MUKpPOOpPTraHU3MaMu OOecreurnBaeT mpeodpa3oBaHUe KIIETYATKU B JIETKOYCBOsSIEMbIE ca-
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Xapa, a TpyIHOIIepeBaprUBaEeMbIil O€IOK — B aMUHOKHCIOTHI. [locine ¢pepmenTanuu u 060-
raleHusi MUKPODJIEMEHTAMU U BUTAMUHAMU BBICYLIEHHAs] CMECh MOXKET XPAHUTBCS JJIU-
TEJIbHOE BpeMs.

[lepepaboTKy BTOPHYHBIX CHIPHEBBIX PECYPCOB MUIIEBBIX MPOU3BOJICTB MOXKHO pac-
CMaTpUBaTh KaK OJHO U3 IEPCIEKTUBHBIX HAIIPABICHUNM PAa3BUTHUs aJIbTEPHATUBHBIX TEX-
HOJIOTMH KOPMOIIPOU3BOACTBA.
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