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Pedepar. B yciroBUsIX IPOMBIIUICHHOTO COAEPKAHUS )KUBOTHBIX 3aMETHO OCJIAa0JICHNE UX 3/J0POBBSI, B OPraHU3Me OOJIBIINHCTBA
OTMeualoTcs TIyOOKHe HapylieHHs OOMEHa BEIIeCTB, CHIDKAETCS MPOAYKTUBHOCTb. B Takux ycloBHAX HE00X0IUMO
HCIIONB30BaHAE KOPMOBBIX J00aBOK B BHIE OPHKETOB-IH3YHIIOB, CIIOCOOHBIX KOMIICHCHPOBAaTH HEIOCTaTOK B MHKPO-H
MaKpo3JeMEeHTaX, BUTAMMHAX M MHOTUX JAPYTUX BelecTBaX. MHTeHCH(UKAIUs KOPMOIPOHU3BOACTBA MOCPEICTBOM MPUMEHEHUS
HOBBIX IPOTPECCHBHBIX TEXHOJIOTHH IMO3BOJIET MOBBICHTH KadeCTBO HPOJIYKIUH U COKPATUTH IOTEPH IIPU €€ HMPOM3BOJACTBE.
IIpumeHsieMble TEXHOJOTHH OpHUKETOB-IU3YHIIOB M 00OPYAOBaHME IJISI UX NPOU3BOJCTBA HE BCErJa MO3BONAIOT O0ECNEUHTh
BBICOKOE€ Ka4eCTBO NPOAYKIHMU M JOCTIDKEHHE HeoOxomumoro 3¢dexTa Ipu ckapMinmBaHuu. Kpome Toro, oHM JOCTaTOYHO
9HEpro3aTpaTHbl, HE MOAPA3yMEBAIOT HCIOJIb30BAHUE BTOPHYHBIX 3HeproHocuresiei. [losTomy co3manue (GYHKIHOHAIBHOTO
MIPOAYKTA, COUCTAIOMIETO B ce0e KOMIUIEKC BEIIECTB, HEOOXOANMBIX B KOPMJICHUH XHUBOTHBIX, ¥ pa3paboTka 3HEProdpGeKTHBHOTO
criocoba ero MpOM3BOJACTBA SABISIETCS aKTyaldbHbIM. IIpennoeHHas TEXHOJOTHS MO3BOJISIET NMOIYYHTh OPHKEThI KOPMOBBIE C
BBICOKOH OIHOPOJHOCTBIO ¥ 3aJaHHBIM COAEp)KaHHWEM OHOJIOTMYECKH AaKTUBHBIX BEIECTB, 00ECHEYUTH OoJiee JUIMTEIHHYIO
COXPaHHOCTb MPOXYKIUH. B pazpaboTaHHON MMHUM NMPESYyCMOTPEHO MaKCUMAIbHO OBICTPOE OXJIaKAECHHE TOTOBOI MPOAYKIMU U
CHIDKCHUE YJIENBHBIX YHEPro3arpar Ha ee IPOU3BOJICTBO B Pe3yJIbTaTe HCIOIb30BAaHHS TEIUIOTH OTPAa0OTaHHEIX TEINIOHOCUTEIICH.
IIpousBeneHHBIE BEICOKOKAUECTBEHHBIE IM3YHIB OKA3aJIUCh OJHOPOJHBIMHU IO CBOEMY COCTaBY, CTOMKUMH K HEONaronpusTHBIM
ycnoBusiM. [l HUX XapakTepHa 0oJiee BBHICOKas YCTOWYMBOCTH CTPYKTYPHO-MEXaHMYECKUX CBOUCTB M CTaOMIBHOCTH KauecTBa
IpU XpaHEHMH B TEYEHHE UIUTENBHOTO BPEMEHM: Yepe3 JBEHAALATh MECALEB TEXHOJIOTHUECKHE CBOMCTBA MPOIYKIUH HE
HM3MEHHIINCH, IPU3HAKOB IIOPYH, CBA3aHHBIX C MOBBIIIEHHOH BIAXXHOCTBIO OKPY’KaloOIeH cpenbl, He oTMedeHo. Ha moBepxHOCTH
OpHMKETOB NPU3HAKY PAa3BUTHI MUKPODIIOPHI HE OTMEYAIHCh. 3HAYEHUSI MUKPOOHUOIOTHYECKUX MTOKa3aTeIel KadyecTBa HaXOAUINCh
B JIOIYCTUMBIX IIpe/ieNax.
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Summary.In conditions of industrial maintenance of animals, their health is noticeably weakening, in the majority of the body,
profound metabolic disorders are noted, and productivity is reduced. In such conditions it is necessary to use feed additives in the
form of briquettes-licks, able to compensate for the lack of micro and macro elements, vitamins and many other substances.
Intensification of feed production through the use of new advanced technologies allows to improve the quality of products and
reduce losses in its production. The technologies used for briquettes-licks and equipment for their production do not always allow
to provide high quality products and achieve the necessary effect when fed. In addition, they are energy-intensive, do not imply
the use of secondary energy carriers. Therefore, the creation of a functional product, combining a complex of substances necessary
for animal feeding, and the development of an energy-efficient method for its production is topical. The proposed technology makes
it possible to obtain feed briquettes with high homogeneity and a specified content of biologically active substances, to ensure a
longer-term preservation of the products. The developed line provides for the maximum rapid cooling of the finished product and
a reduction in the specific energy consumption for its production as a result of the heat of spent coolants. The high-quality licks
produced were homogeneous in their composition, resistant to unfavorable conditions. They are characterized by a higher stability
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of structural and mechanical properties and stability of storage quality for a long time: after twelve months, the technological
properties of the products have not changed, signs of damage associated with increased humidity of the environment have not been
noted. On the surface of briquettes, signs of development of microflora were not observed. The values of microbiological quality
indicators were within acceptable limits. The development of energy-efficient method of its production is relevant. The proposed
technology allows to obtain feed pellets with high uniformity and specify the content of biologically active substances, provide a
long-term preservation products. It gives the possibility of issuing briquettes with high quality. In the developed line provides the
most rapid cooling of the finished product and the reduction of specific energy consumption for its production as a result of the use
of waste heat coolant. High licks were homogeneous resistant to adverse conditions and maintain the structural and mechanical
properties and quality for a long time .If stored for twelve months technological properties of the product have not changed,
deterioration of symptoms associated with high ambient humidity, it is noted. On the surface of briquettes signs of microflora is
not observed. Values of microbiological quality parameters were within acceptable limits.

Keywords:briquettes-lick, energy-saving technology, heat pump, recipe, storage

BBenenue

[oBBIIEHNE KOHKYPEHTOCITOCOOHOCTH POC-
CUHCKOM CEeNbCKOXO03UCTBEHHOM NMPOAYKIIUU Yepe3
TEXHUYECKYIO U TEXHOJIOTHIECKYIO MOJEPHU3AIINIO
MPOU3BOJICTBA SIBJIAETCS BaXKHEWIleW 3agadeit
HaIMOHAJIBHOTO TmpoekTta «Pa3Butue Arporpo-
MbluieHHoro komiuiekca Ha 2013-2020 romsi».
B HacTosmiee BpeMst Ha OTEYECTBEHHOM DPBIHKE
MIPEACTABICHO OOJBIIOe pa3HooOpazue KOPMOB
JUIS KpYIIHOTO poratoro ckora. OpHako gaxe
caMble COBEpIICHHBIC W3 HHUX HE CIIOCOOHBI
B TIOJTHOH Mepe BOCTIOTHUTD HEJIOCTATOK Pa3IMIHBIX
MHKPORJIEMEHTOB, KOTOPHIE JKHBOTHBIE HEJOTIONY-
4alT B Ipolecce KopmieHus. J[Jig BOCTIOTHEHUS
neuUIUTa MUKPOIJIEMEHTOB TPEOYyeTCs CO3/IaHue
(hYyHKIMOHANBHOTO  TMPOAYKTa, COYETAIOMIETO

B ce0€ KOMIUIEKC HEOOXOAMMBIX KOMIIOHEHTOB,
OTIIMYAIOMIETOCS SHEPTOdP(HEKTHBHBIM CIIOCOO0M
MIPOU3BOJICTBA 1 00ecreuynBaoIuM Oomnee
JUIMTEIIbHBINA CPOK XpaHeHus npoaykuuu. Takum
NPOAYKTOM SBIIsIETCS OpHKET-TH3YyHEl, B COCTaB
KOTOpPOI'0 BXOIUT MEJacca CBEKJIOBHUYHAS, COJb
KOpPMOBasi, BHUTAaMUHBI, MaKpO- ¥ MHKpOdJe-
meHThI [1]. ComeprkaHue 3HAUUTETHLHOTO KOJIHYEe-
CTBa MeJacchl B OpUKETax MO3BOJIAET HE TOJIBKO
NOJyYUTh  HPOAYKT  BBICOKOW  NPOYHOCTH.
ITpu 3TOM pacmmpsieTcsi BO3SMOXXHOCTb HCIIOJIB30-
BaHUS BTOPUYHBIX PECYPCOB CBEKIIOCAXAPHOTO
npousBozcTBa [2].

MaTepI/IaJ'[bI H ME€TOAbI

KommnoHeHTHBINE cocTaB OpuKeTa-TH3yHIIA
MpeICTaBICHbI B TadmuIe 1.

Tabonuna 1.

Penent Opukera-nmu3yHIa 111 TOAKOPMKH KPYITHOTO POraToro CKoTa

Table 1.

Recipe briguette-lick to feedcattle

KommonenT CozepxxaHnue B perente, r/kr
Component Contents in the recipe, g/kg

Menacca cpeksioBuHas | Beet molasses 455

Oxkcua Maraust | Magnesium oxide 120

Momnokanbuuii pocdar | Monocalcium phosphate 100

Cynbdar menu | Copper Sulphate 5

Cynboat uaKa | Zine sulphate 15

Kap6onar xobansTa | Cobalt carbonate 0.44

Woaun xanus | Potassium iodide 0.15

Cynbdar mapranna | Manganese sulphate 12

Cenenurt Hatpus | Selenite Sodium 0.05

Buramun A | Vitamin A 0.6

Buramun /] | Vitamin D 1.15

Buramun E | Vitamin E 2

Conb kopmoBas | Salt forage 150

W3zBects Heramenas | Lime quicklime 130

OuepreH | Energener 8

Brixon, T | Yield, g 1000
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ILlenvio  pabomwr  sBisIeTCST  pa3paboTka
SHEProdGHEKTUBHON  TEXHOJOTHH  ITOYICHHS
OpUKETOB-TU3YHIIOB  JUIsl IOJKOPMKH ~ KPYITHOTO
poraToro CKOTa, CHOCOOHOW TOBBICUTH KaueCTBO
Y KOPMOBYIO  IIEHHOCTh  TPOJYKIIMH, A TaKKe
VBEIUYUTh CPOKH €€ XPaHEHHS W CHU3UTh
yIeJIbHBIE SHEPTr03aTPaThl HA MMPOU3BOICTRO.

W3BecTHBIC HA CETOIHSAIIHMNA JIeHb TEXHO-
JIOTUM  TPOU3BOJCTBA JIU3YHIIOB JIOCTATOYHO
JHEpro3aTpaTHbl W HE 00ECIIEUMBAIOT HEOOXOIH-

OMOJIOTMYECKN AKTHUBHBIX BEIIECTB, COJAEpKa-
IIUXCS B €70 COCTaBe.

Paspaboran cnoco6 POM3BOJICTBA
OpUKETOB-TU3YHIIOB JUIS HOAKOPMKH ~KPYITHOTO
pOraToro CKOTa C MCIOJBb30BAaHHEM IBYXCTYIICH-
YaTOM XOJOIMJIBHONW MAIIMHBI, SBISIOIICHCS
UCTOYHUKOM TeIUla JUIs TOJAOTpeBa KOPMOBOM
CBCKJIOBMYHOM  MeJacchl, M XoJoAa  Jyis
MaKCHMaJIbHO OBICTPOTO OXJIQXKICHHS TOTOBOW
npoaykiuu (pucyHok 1) [3].

MYI0 OJHOPOAHOCTH MPOAYKTa U COXPAHHOCTh
1

]
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%
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PucyHok 1. TexHonormdeckas IHMHHS IONY4CHHS OpUKETOB-TH3YHIIOB: 1-H3MENBUHTENb; 2-POCCHUBAIOIAs MAIllHHA,
3-unprp-uukioH; 4-cymmuika; 5-OyHkepa Ui ChIITYYMX KOMIIOHEHTOB; 6-muTarenu; 7-mo3aTop; 8 — cMecurenb; 9-OyHkepa
JUISL OKUJIKUX KOMIOHeHTOB; 10-peakrop ¢ TemnooOMeHHOH pyOamkoid; 11-mgByxcTymeH4artas XOJNOAWIbHAS MAIHHA;
ncnapurens nepBoi —17 u Bropoit —11 crynenn; kommpeccop nepBoii —18 u BTopoii —12 crynenun; konaeHcaTop nepBoit —19 u
BTOpPOil —13 crynenu; TepMoperynupyrouue sentuis nepsoit (TPB) — 16 u Bropoii —14 crynenu; 15 — npomexyTouHslii cocyn;
20 — Tero0OMEHHHKH TSl TIO/IOrPEBa BOIbI, 25 — TEIUNI00OMEHHUKH [T OXJIaxkIeHHs Boabl; 21, 26, 27 — Hacockr; 22 — nojorpesaresib
MeJaccHl ¢ TeINI00OMEHHOH py0Oamkoii; 23 — nuHus BBoJa Menaccesl; 24, 28, 29 — BenTmiaTopsl; 30 — 103aTOp-pasrpy3uTEb,
31 — dpopmsbl s OpukeToB; 32 — kamepy HOPMOBAHUS U OXJIAKICHUS.

Figure 1. The production line producing briquettes-licks: 1 — chopper; 2 — sieve shaker; 3 — filter-cyclone; 4 — dryer; 5 — hopper
for bulk components; 6 — feeders; 7 — the dispenser; 8 — mixer; 9 — hopper for liquid components; 10 — heat transfer reactor jacket;
11 — two-stage chiller; the evaporator of the first =17 and the second-11 steps; the compressor of the first =18 and second — 12 steps;
the capacitor of the first — 19and the second —13 stage; thermostatic valve first (TRV) — 16 and the second — stage 14; 15 —an
intermediate vessel; 20 — heat exchanger for hot water, 25 — heat-nicks for water cooling, 21, 26, 27 — pumps; 22 — molasses
heater with heat exchange jacket; 23 — input line molasses; 24, 28, 29 — fan; 30 — feeder-discharger; 31 — form briquettes; 3
2 —single-molding and cooling measure.
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TexHonorus  NpPOW3BOACTBA  OPHKETOB-
JU3YHIIOB OCYIIECTBISIETCS CICIYIONIM 00pa3oM.
HcxoaHyro KopMoBYO coib 1o auaun 0.2 mogarT
Ha U3MENbUCHHIE B M3MEJIBUUTENb, a 3aTeM 10 JIMHUN
0.2.1 B mpocenBaroLyro MaliHy. M3 mpocenBatorteit
MAIIIWHBI CXOI0BYIO (PPAKIHIO BO3BPAIIAIOT HA JI0-
W3METbUEHHE, 2 POXOIOBYIO (PPAKIIHMIO C KPYITHOCTBIO
yactul com 1-2mm 1o uHuM 0.2.2 HampaBIsioT
B CYLIWJIKY JUIsl CYLIKH BO3JyXOM C TEMIEPATYPOMH
100-110 °C no BnaxHoctu 0,2-0,3%. U3menbueHHyro
1 BBICYLIIEHHYIO coib B KonmyectBe 10-15% Bmecte
C APYTUMHU CBIIIYYUMHU KOMIIOHCHTaMMU OO3HUPYIOT
B COOTBETCTBUM  C PELENTYPOH U HAIPABIISIOT
B cMecuTenb. ChIllyyre KOMIOHEHTHl CMELIHBAIOT
B T€UEHHE 6 MHMH 10 JOCTHXKEHHUS CTENICHH OJIHO-
ponuoctu He meHee 90%, a 3aTeM IMOJIyYEHHYIO
MPeBAPUTEIHHYIO CMECh CHITyYUX KOMIIOHEHTOB
no quHuu  0.2.4 HanmpaBislOT Ha CMELIMBAaHUE
C *KUJKUMHI KOMIIOHEHTaMH B PEaKTOP C TEIUI000-
MeHHO# py0arkoi [3].

Kuyikrie KOMIIOHEHTBI M3 OYHKEPOB IMUTATEIISIMH,
B COOTBETCTBHU C PEIENTYPOH, TOXe IOAal0T
B PEaKTOp C TEIUIOOOMEHHOW PyOaIliKoid, B KOTOPBIH
O JIMHUKM BBOJIA TAKXKE JO3HUPYIOT MENACCy B KO-
muaectBe 40-45%, mogorpeTyro 10 TemrmepaTypbl
6065 °C. [TprueM NoaorpeB MesIacchl OCYIIECTRIISIOT
ropstueit Bogoi ¢ Temmepatypoit 70-80 °C, monasa-
€MOH B TETJIOOOMEHHYIO pyOaIlky TOAoTpeBaTelis
HaCcoCOM. HpI/I CMEIIMBaAaHUM BCEX KOMIIOHCHTOB
B PEAKTOPE C TEIUIOOOMEHHON pPyOaIlkol Mmpouc-
XOJUT BBIJICTICHUE TEIUIOTHI, KOTOPYIO OTBOJST
C TIOMOIIBIO  XOJIOMHOH BOABI C TEMIEpaTypoi
12-14 °C, nomaBaeMoli B TEIUIOOOMEHHYIO PyOaIlKy
peakTopa HacocoM. I '0TOBYIO CMECh C TEMIIEPATYPOU
60-62 °C mo nuanu 0.2.6 HACOCOM HAMPABJISIOT
B 103aTOpP—pasrpy3uTeNb W 3aTeM B Kamepy
(dopMOBaHMs, T/€ CMECh MOMEIAT B (HOPMBI
JUISE OPUKETOB C MOCIEAYIONUM HX OXJIaXJICHHUEM
XOJIOJHBIM BO3JyXOM ¢ Temnepatypou 2-4 °C
Y BBIBOJIOM U3 KaMmepbl TOTOBOW NPOAYKIUU —
KOPMOBOTO OpHuKeTa.

PabGota  JBYXCTYNEHYAaTOro0  TEMJIOBOTO
Hacoca [4-6] xapakTepu3yeTcsi MoCieI0BaTeIbHbIM
cKaTHMeM T[apoB  KOMIIpeccopamMu 1-i  u 2-i
CTYTICHH C MPOMEKYTOYHBIM OXJIQXKJCHHEM 3a CUET
KHATICHUS XJIaJareHTa, MOAaBaeMOro B IIPOMEXKY-
TouHbIl cocynd. IIpuaToM ymeHbmaercss o0beM
MapoB M CHIKAIOTCS 3aTPaThl pabOTHI IS MMOcCie-
IOYIOUIET0 HUX CKaTus. YMEHbLICHHE Iepenaja
JABJICHUH B KQXJOU CTyNeHH ocnadisieT Temmoo0-
MCH ITIapOB CO CTCHKaAMMU HWJIHNHAPOB W yJIy4dlIiacT
ycroBusi pabodero mporecca B KOMIIPECCOpe.
[Ipu AByXCTYNEHYATOM CKaTHU CHIDKAETCS TaKKe
TeMmIreparypa TeperpeBa HarHeTaeMbIX IapoB,
YTO CITOCOOCTBYET IydIied cMa3Ke MMIHHAPOB.
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Kpome Toro, aByxcTynmeHuUaThI TEIJIOBOH Hacoc
MO3BOJISIET paboTaTh C IByMsS TeMIepaTypaMmu
KUTICHHS XJIaJJareHTa, U, COOTBETCTBEHHO, C JBYMS
1 OoJiee TeMIepaTypPHBIMH ITOTCHIIMATAMHU.

OtpaboTaHHBIM  XOJNOMHBI BO3AYX W3
KaMephbl GOPMOBAHUS U OXJIAXKACHUS [0 JTUHUH 3.2
BHaYaje TOAAI0T Ha HarpeB JI0 TEMIIePaTyphl
100-110 °C B KOHAEHCATOp BTOPOH CTYIEHH,
a3aTeM BEHTWISATOPOM I10 JTUHUH 3.3 B CYIIWIKY
JU1s cymka  coti. OTpaOOTaHHBIN TOCHE CYIIKH
BO3MyX IO JiMHMHA 3.0 HANpaBIAIOT Ha OYUCTKY
B (DUIBTP-IUKIIOH, TIPUYEM BBIJICIICHHBIC YaCTHIIBI
KOPMOBOH cOJIM U3 (UIBTP-IIUKIOHA I10 JIMHUU
0.2.2 OOBEHNUHSAIOT C BBICYIICHHOH  COJIBIO,
a OYMIIEHHBIA BO3AYX 1O JUHUH 3.4 TOMAIOT
Ha OXJIAKICHHE 0 TeMirepatypsl 2—4 °C B ucma-
pHUTENb BTOPOIl CTYIEHH, OTKYJa BEHTHISATOPOM
no muHuW 3.1  BO3BpallalOT  Ha OXJIAXKJICHUC
OpuKeTOB B Kamepy (hOpMOBaHMS W OXJIAXK]ICHUS
¢ o0pa3oBaHUEM 3aMKHYTOT'O KOHTYpa.

OxuaKieH|e BOJIbI J0 Temieparypbl 12—14 °C
mepesl ee mojadvedl NI OTBOJIA TEIIOTHI CMECH
B TEIUIOOOMEHHYIO PyOallIKy peakTopa, OCYILIECTRISIIOT
B TETNIOOOMEHHHKE XOJIOHBIM BO3YXOM C TEMIIC-
patypoii 8-10 °C. Iocne yero oTpaboTaHHBINA BO3AYX
BEHTHWJIITOPOM TIO JJMHUHM 3.2 HaIpaBiIsgioT Ha
Harpes 70 TemnepaTrypbl 85-95 °C B KoHIEHCATOD
MIEPBOM CTYIECHH, a 3aTeM IO JIMHUU 3.3 B TEIUIO-
OOMEHHUK Ha MOJIOTPEB BOJBI JI0 TEMIICPATYypPhI
70-80 °C w nanee mo nuanu 3.0 Ha OXJTAXKIACHUC
no temreparypbl 8—10 °C B ucnapuresib HepBOi
CTYIIEHU C MOCJIEIYIONUM BO3BPATOM TIO JIMHUU
3.1 B TenI00OMEHHHUK g OXJIAXKIEHUS BOJbI
no Temneparypbl  12-14 °C ¢ ob6pa3oBaHueM
3aMKHYTOT'O0 KOHTYDA.

Pe3yabTaThl u X 00cy:KaeHHe

B xoje uccienoBaHuil MpoBeIM CPaBHUTEb-
HOE HM3y4YeHHE KauyecTBa MOMYYEHHON NPOAYKIIUH.
Jns oToro m3ydanm KadecTBO OpHKETOB-TIHM3YHLIOB,
BbIpa0OTaHHBIX IO MpeAsiaraeMoil (OmbIT) U MpH-
MeHSeMOM TexHomoruu (KoHTpouss) [7]. 3a cuer
WCTIONB30BaHNs JBYXCTYIIEHUATOTO CMEIUBAHHS
KOMITOHEHTOB CTENeHb OJHOPOAHOCTH B ONBITHOM
BapUaHTE OKa3aJlach BHINIE, YEM B KOHTPOJILHOM
BapuaHTe, BHIPAO0OTAaHHOM IO CYIIECTBYIOIIEH
texnojiorun (tabmuna 2). Kpome toro, obecredena
BBICOKasi COXPAaHHOCTh BHUTAMHHOB B IpoIEcce
BBIPa0OTKH, OJiarojaps MakCHMalbHO OBICTPOMY
OXJIQXKICHHIO OPUKETOB.

UzyueHBl T'UTPOCKONIMYECKHE  CBOWCTBA
KOPMOBBIX OPHKETOB. Y CTAaHOBJICHO, UYTO XapaKTep
HA3MEHEHUsI PABHOBECHOW BIIAYKHOCTH B UCCIIEAYEMOU
MPOAYKIHH CYIIECTBEHHO HE OTINYAICS.
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Tabnuma 2.
CopeprkaHrue BATAMHHOB B OpHKETax
Table 2
The content of vitamins in briquettes
CopeprkaHue BUTAMUHOB B OpHUKETax, CrerneHb 0THOPOAHOCTH
% ot BBCJCHHOI'O KOJIMYECTBA o pacupeacJICHUI0 BUTAMHUHOB
B The content of vitamins in briquettes, The degree of homogeneity
HTAMIHBL % of the amount administered in the distribution of vitamins
Vitamins
npuMeHsACMas HpeunaraeMaﬂ npuMeHsACMas HpeunaraeMaﬂ
TEXHOJIOTUS Proposed TEXHOJIOTUS Proposed
Applied technology technology Applied technology technology
91,8 95,9 88,6 93,9
85,4 98, 6 81,6 96,5
E 87,9 99,0 83,2 97,7

YcTaHOBIIEHO, YTO XpaHEHUE B CKIIQJIe MPH
OTHOCHUTEIIFHON BIQXHOCTH Bo3myxa Beime 70%
MPHUBENICT K MOTJIOMICHUIO MPOJIYKTOM BIIATH, €T0
YBIOKHCHUIO M YXY/IIICHUIO KadecTBa. Ha pucyHke 2
MPEICTaBJICHA TUHAMUKA U3MEHEHUSI COJICPIKAHUS
BHUTaMHHA A B KOPMOBEIX OpHUKETaX MPHU XpaHESHUH
B CKJIajzie B TeueHUe 14 MecsmeB. XpaHeHHE B TeUe-
Hue 12 MecsIeB He IPUBEIIO K UX 3HAYUTEILHOMY
Pa3pyIICHUIO B ONBITHOM BapHaHTE, B CPAaBHEHUH
C KOHTPOJILHBIM.

Coneprxanue, %
Content, %

Mecsipl | month

BonbiT | experiment  BkoHTpons | control
Pucynok 2. V3meHneHue copaep)kaHusi BUTaMuHa A
B KOPMOBBIX OpHKeTaxX NPH XpaHEHUH

Figure 2. Change in the content of vitamin A in feed
briquettes during storage

Conepxanve ButamuHoB A, E, ]I B kopmo-
BbIX OpHMKETax IPH XPaHEHUH B CKJaae K KOHILY
12 mecsI1ia COCTaBIIO B ONBITHOM BapHaHTE COOT-
BerctBeHHO 90,5; 91,4 1 90,7%, a B KOHTpOJIE —
81,8; 71,4 wu70,3%. Ilpu xpaHeHUU B TCUCHUC
12 MecsIIeB TEXHOJOTMUECKUE CBOMCTBA MPOLYKIIHH
HE U3MCHHUJIMCh, NPU3HAKOB IIOPYHM, CBSI3aHHBIX
C TIOBBIIIICHHON BJIAYKHOCTHEO OKPYIKAIOIICH Cpepl,
He OTMe4eHO. Ha MoBepXHOCTH OpHKETOB TPH3HAKU
pasBUTHS MUKPOQIIOPHI HE OTMeUanuch [8].
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Pucynok 3. 3MeHeHue copepikanus BUTaMHHOB A, E,
D B kopMOBBIX OpHuKeTax mocie 12 MecsIeB XpaHeHHs

Figure 3. Change in the content of vitamin A, E, D in
briquettes during storage in production conditions

MHUKpOOHOJIOTHIEeCKHE TMOKa3aTeln Kave-
CTBa HAXOJWIHNCh B JOMYyCTHMBIX Ipejesax.
B ycinoBusX maibHEHIIET0 XpaHEHUS MOTEPU BH-
TAMHHOB B OIIBITHOM M KOHTPOJBHOM BapHaHTax
CYIIECTBEHHO BBIpociu u mpeBbicwan 10% [9].
B pesynbTaTe uccienoBaHUN NPeIOKEHO orpa-
HUYUTH CPOK XPaHEHHs, OH HE JOJKEH MPEBBI-
[I1aTh JBEHAIATh MECSIEB (PUCYHOK 3).

3akIoueHne

IIpemmaraemast sHEprodPPEKTUBHAS TEXHO-
JIOTUM TIONyYeHUs] OPHUKETOB-IIM3YHIIOB IS IO/~
KOPMKH KPYITHOTO POraToro CKOTa MO3BOJISET I10-
BBICUTh  KayeCTBO  MPOJYKIMH W CHU3HTH
ynenbHble SHepro3arpatbl Ha 10-12% B pe3ynb-
TaTe WCIIOJIb30BAaHUS B JIMHUH JBYXCTYIIEHYATON
XOJIOMWIBLHON MAIITWHEI, SBJISIOMICHCS HCTOYHH-
KOM TEIUIa, WCIOJb3yeMOTO JUIS MOJIOTPEeBa Me-
JacChl U XOJIoJIa JUISi MAKCUMAJIBHO ~ OBICTPOTO
OXJIQXKICHHS OPUKETOB.
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