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KAYECTBO un 3®®EKTUBHOCTb

OYHKUNOHAJIbHBIE BOJTOKHA
B ROPMJIEHWU NTHLbI

Mcnonb3oBaHWe NULLEBLIX BOJIOKOH (CbIpOM KN1€TYATKH) B
pauvoHax NTWLbl — CNOpHas Tema cpeau CrneunaamucTos.
C opHOM CTOPOHbI, TaKWE KPYMHENLLHE MEXAYHapOAHble KOM-
naHuu, kak ISA unu Lohmann, cuutatoT cbipyto knetyatky He-
3aMeHUMbIM KOMMOHEHTOM KOPMOB A5 Kyp-HecyLiek. C apy-
ro CTOPOHbI, MHOTME CheuUauCTbl MO KOPMJIEHHIO MNO-
npekHeMy cTapatoTcs sberatb ee UCMO/Ib30BaHMS, TaK Kak
GO/NbLIMHCTBO UCTOYHUKOB KJIETHATKK He J0DaBNSIOT 3HEp-
FMK B PaLMOHbI /11 MOHOTaCTPUYHbIX >KUBOTHbIX U NTHLbI, a
TONbKO pa3basnsioT ux. Kpome Toro, oHu accoumupyrotcs
C TaKMMH HEeraTMBHbIMU (DaKTOPaMM, KaK 3aparkeHue Bpes-
HbIMKU BaKTEPHUSAMU U 3arps3HEHUE MUKOTOKCHHAMM.

MNCcTOUHKKM KneTyaTK1 NofpasfensoTcsl Ha pacTBOPUMble
W HepacTBOPHMbIE, U MO3TOMY NO-Pa3HOMY BO3[EWCTBYIOT Ha
NULLEBAPUTENbHYIO CUCTEMY. HECOMHEHHO, UTO HepacTBOpH-
Mble, He NoAAaoLWMECH (PePMEHTALMH BOJIOKHA AOJIXKHbI ObITb
B NPUOPHTETE NPH BbIBOPE UCTOUHKUKA KJIETYATKU B KOPMaX,
MOCKOJIbKY OKa3bIBatOT NOJIOXKHUTESIbHbIA 3PheKT Ha 3[0POBbE
NTULbI U KAYECTBO NOACTUIIKH.

BNAXKHAA NOACTUNKA

Mpobnema BNa>KHOM NOLCTUIKM HAHOCUT CEPbe3HbIM 3KO-
HOMMWYECKHI yLiepb NTULEBOACTBY WU SBNSAETCS OOHWUM U3
KJIIOUYEBbIX (paKTOPOB, BIUSAIOLLMX HA NPOAYKTUBHOCTb NTHLbI.
Ecnv kauecTBo NOACTUIIKK He NOAAEP>KUBAETCSA HA LOIKHOM
YPOBHE, TO YBE/IMUMBAETCS KOJIMUECTBO NaToreHHbIx bakTe-
pWH, YXYALIAIOTCA CaHWTapHble YCNOBHS, UTO MPUBOLMT K
NOSIBJIEHWIO 3anaxa aMMWaKka W CO3[aeT yClIOBUA AN1S pas-
BUTHS NaPa3UTHUPYIOLLMX HACEKOMbIX, 3arPsi3HEHUIO NEePbEB,
MOpakeHUsIM NanoK U NOBPEXAEHUAM rpyaKU. BraxkHocTb
NOACTUIKM foMKHa BbiTb B npeaenax 25—35%.

B Poccuu v B ctpaHax CeesepHoit EBponbl npobnema enax-
HOMW NOACTU/IKWU NPUXOLMUTCS HAa 3UMHWUM NepHof, KOraa npw
HU3KOM TeMmnepaTtype BO3AyXa CHapy»Ku U HEOOXOAUMOCTH
oborpesa npakTUYECKU HEBO3MOXKHO A0OUTLCA JOCTATOHHOM
BEHTHUNIALHNUHU, COXPaHAA NPU 3TOM B NOMELLLEHHUHU HEO6XO,D,MMy|O
nns 6pornnepos Temneparypy.

KopMoBbie dhakTopbl, ABASIOWMECH MTPUUMHOMN BIAXKHOM
NOACTHIIKH, OTPaXKeHbl B UCCIELOBaHUW LOKTOPOB Butcher
u Miles (2011). 3aBbilWeHHbIM YPOBEHb B paLUOHE MTULbI
MWHepasibHbIX BELLECTB — Kasiusl, HATPHsI, MarHus, cosen 1
XNOPUAOB — MOXET NPUBECTHU K YpE3MEPHOMY NOTPeBEHHIO
elo BoAbl M >XuaKkomy nomety. Bopaa Takxxe gosiykHa nepuo-
LMUECKH NPOBEPATbCS Ha KAUeCTBO U KOHLEHTPAaLMIO B HEW
MHWHepasIbHbIX BELLECTB, 0COOEHHO MX COslen U MarHus. Kpome
TOrO, NJI0X0€ Ka4ecTBO MCTOUYHWKOB >KUPA U KOHTaMUHALMS
KOpMa MHUKOTOKCHHAMH TOXKE MOTYT HEraTUBHO OTPa3UTbCA
Ha COCTOSIHUW NOACTHUIIKM.

KOHLIEHTPAT CbIPOM KNETUYATKM.

MHHOBALIMOHHbIX NOAXO0[A

B KOHTPOJIE BJIAXXHOCTU NOACTUNKHU

K KoHueHTpaTam CbIpoi KNeT4aTKu OTHOCATCS NMPOAYKTbI
C YPOBHEM CbIpbiX BOJIOKOH He MeHee 60%. Takoe Bbicokoe
cofeprKaHue JOCTUraeTcs nyTeM PU3UUYECKMX UK TEPMO-
MeXaHUYeCKMX MpOoLEeccoB
KoHueHTpauuu. OcHOBY KOH-
LIeHTPAaTOB CblIPOM KNIETHATKH
00ObIUHO COCTABNAIOT BOJIOK-
Ha JIMTHOLENNI0N03bl WU
LenNono3bl.

[ns cpaBHeHUst Ha pUCYH-
Kax 14 2 nokasaHa cTpyKTypa
BOJIOKOH (hubpunnMposaH-
HOrO KOHLleHTpaTa Hepac-
TBOPHMbIX CbIpbIX BOJIOKOH
ARBOCEL®, nonyuyeHHoro
Mo YHUKaNbHOW TEXHOIOMMH
U3MesIbYEHHS, U NMLIEHUYHDbIX
oTpyben.

OcHoBHble OCOBEHHOCTH
KoHueHTpata Arbocel: oH
cBobOfEH OT MUKOTOKCHHOB,
obnapgaet BbICOKOM BOJO-
yaep>KuBatoLLen cnocobHo-
CTblO M MOJIHOCTbIO Hepac-
TBOpPUM. lNpodeccop Farran
13 AMepPHUKaHCKOro yHWBep-
cuteta B benpyTte (JluBaH) nokasan, uto faHHbIM NPOLYKT
Ha 10% cHuXaeT BNa>KHOCTb NOACTUKKU Bpoiinepos. IToT
pesynbTat Obis NOATBEPXKAEH HA HECYLIKAxX B YHUBepcUTETE
Na Tpo6 B AscTpanuu.

Puc. 1. KoHueHTpar cbipoi
knetyatku Arbocel
(/RS, lepmanus;
yBeauverue 50x)

Puc. 2. MweHU4Hble OTPYOH

(yBenuyerue 50x)

AEPMATUTDI JIATOK

B YHusepcuteTe npuknagHbix Hayk r. OcHabpiok (Fepma-
HWA) pewnnu oueHntb BausHue 0,8 % Arbocel B kopmax ans
Bpoinepos Ha NPOAYKTUBHOCTb, MOAOAEPMATUTbI M BJIAYKHOCTb
NOACTUNKHK. DKcnepumeHT npoeoaunu B 2013 r. B TeueHue 33
aHew (c 17 sHeapa no 21 cpeBpans) Ha AByX rpynnax 6povine-
pos no 37 900 ronos B kaxkaoM. Kak nokasanu pesynbrartbl
uccnenoBaHWM, KOHBEPCHS KOpMa B OMbITHOM Fpyrne, KOTOPOK
BBOAM/IM B paumroH Arbocel, ynyumnace v coctasuna 1,665,
B KOHTpone (KkopM 6e3 koHueHTpata) — 1,673. KoHueHTpat
CbIPOW K/IETHATKM CMOCOOCTBYET 3HAUUTENIbHOMY YBE/TUUEHUIO
npusecos Gpownepos nocne 10 gHsa onbita (Tabn. 1), uto
NOATBEPXKAAETCH IKCNEPUMEHTOM, NPOBeAeHHbIM BbicLuer
LUKOJIOM NPUKNaAHbIX HayK B r. BuHrex B l'epmanun. Takrke
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YCTaHOBJIEHO, YTO NPU Ucnosib3oBaHWK Arbocel noBsbiluaeTcs
Ha 5—79% nepeBapMMOCTb NPOTEUHA U HE3AMEHUMbIX aMUHO-
KUCNOT (faHHble AMepuKaHCKoro yHuBepcuTeta r. Berpyr).

B tabnuuax 2 1 3 npueeneHbl AaHHble MO BAAXKHOCTH NOA-
CTWU/IKM U3 NNEHOK Nonbbl U MO OLEHKE NOpa>KeHUH Nanok.
K 21 gHio 3HauMTENBHO CHU3MIACh BIAYKHOCTb MOACTU/IKU B
ONbITHOM rpynne, NTUua KoTopok nonydyana Arbocel. K koH-
Ly 9KCMEepPUMEHTA BJIa>KHOCTb NMOACTUIKM Oblia oguHaKosa
B 06enx rpynnax, 04HaKo B OMbITHOMN rpymnne 3HaYUTeNbHO
yMeHbLUMNOCh NnopaykeHue nanok. Ha ocHoee HabnogeHui
MO>KHO CLENaTb BbIBOA, UTO KOHTPOJIb BJIQYKHOCTHU NOACTHIIKH
nepebii 21 feHb OTKOpMa No3BossieT M3bexaTb CepbeaHbiX
nopakeHui nanok. OyeHb Ba>KHO KOHTPOJIMPOBATb BI&YKHOCTb
NOLCTUIIKU Yepes3 KOPM Ha (hase cTapTa v pocta. Ncnonb-
30BaHMWe KOHLIeHTpaTa CbIpOM K/IeTYaTKW B JaHHble Nepruoapl
HaCTOATE/IbHO PEKOMEHIYETCS.

MoBTOpHbIM 3KCNEpUMeEHT BbiT NpoBegeH ¢ 1 mapTtano 4 an-
pens 2013 r. B Tex »ke NTUYHHWKAX Ha TaKOM e NOroJioBbe,
TOJIbKO KOHTPOJIbHYIO U OMbITHYIO IPYMMbl TOMEHS/IM MECTaMH,
uTO6bl OLEHNTb 3OIEKT KOPMA U U3BEXKATb BIIUSAHUS MUKPO-
K/MMaTa B noMeLLeHUU. PedynbTaTbl nepBOro akcnepuMeHTa
6blnM NOATBEP>KAEHDI. TakMM 0BPa3oM, KOPMAEHHE C UCTONb-
3oBaHueM Arbocel 3HauMTENbHO NOBLICHIO NPOAYKTUBHOCTb
BpOitIEPOB, CHA3WJIO BJIAXKHOCTb MOACTHUIKK K 21 AHIO W y/yy-
LUIKJIO CUTYaLMIO C NOPaXKEHUSIMU Nanok.

OCOBOE BHUMAHUE POOAUTENIbCKOMY CTALY

BnusiH1e HepacTBOPHUMOM KNeTYaTKU Ha 34,0POBbE U NPOAYK-
TUBHOCTb POAMTE/IbCKOrO CTafa XOPOLLO M3/IOXEHO B CTaTbe
nokTopa Jecky Michards u3 komnanuu Hubbard, ony6nuko-
BaHHOM B TexHuueckoM BecTHUKe (okTabpb, 2011). AsTop
noLLlep>KUBaeT UAEI UCMNOb30BaHUS PELENTOB C HU3KOM
NAOTHOCTbIO, KOTOPbIE AOCTUraloTcs pa3basiieHneM KopMma
MUCTOYHUKAMK HepPacTBOPUMOM KneTyaTku. [Tpu npumeHeHHm
aToro noaxopa Obis NPOAEMOHCTPUPOBAH PSS MO3UTUBHBIX
3(hheKTOB: BPEMEHH Ha OMYCTOLLEHHE KOPMYLLIEK 3aTpayu-
Baetcs 6osblie Ha 5—15 MUH y peMOHTHOIO MOJIOLHSIKA U Ha
30—90 MHUH y poauTeNbCKOro cTafa; aydlle o4HOPOAHOCTb
cTaga; nTvua 6onee CNoKonHas W, COOTBETCTBEHHO, MeHbLUe
BbIK/IEBA NEPbEB; JIErye KOHTPOIMPOBATb KAYECTBO NOACTUIIKU
(cTaHOBMTCS CyLUEe); NOBbILLAETCA COXPAHHOCTb PEMOHTHOIO
MOJIOAHSIKA M POSMTENBCKOMO CTaja.

3TH NOJIOXKMUTENIbHbIE PE3yNbTaTbl ObLIM NOATBEPXKAE-
Hbl UccnefoBaHWeM, npoBefeHHbiM B 2011 r. B [latckom
yHuBepcuteTe Aapyc noktopom Nielson. B akcnepumeHTe
OLEHMBAIOCh BJIMSIHWE TPEX Pa3/IMUHbIX PaLMOHOB KOpMa

Ta6auua 1. )Kusas macca 6poiinepos, r

MNepuop oTkopmMa KoHTtponb Arbocel
[epBbii feHb 41,0 40,2
10 peHb 316 336
21 neHb 958 1017
33 peHb 1884 1992
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Ta6nuua 2. Cyxoe BewecTBo NOACTUNKH, Y%

Mepuon oTkopma KoHTponb Arbocel
MepBbii feHb 92,9 92,9
10 neHb 12,1 78,9
21 neHb 61,8 68,6
33 peHb 61,3 60,3

Tabnuua 3. OueHKa CTeNeHH TAXKECTU MOPAKEHHUH nanok”

Mepuog JleBas nanka [MpaBas nanka

OTKOPMa | KonTponb | Arbocel | Kontponb | Arbocel
10 neHb 0,6 0,5 0,4 0,4
21 peHb 2,5 1,8 2,7 1,7
33 peHb 3,7 2,7 3,9 2,6

* Oyerka npoBodunace no memody MAYNE (2007):
0 — 6e3 nopadxcenul nanok; 7 — 6onee 50% nopaxcerHolx mxared.

Ha onpefefieHHble NapaMeTpbl, CBS3aHHbIE CO 340POBbEM
poauTenbckoro ctaga 6poinepos. B koHTposibHOM paumo-
HEe C HU3KMM YPOBHEM KJieTyaTKu obliee cogepiKaHue cbl-
poi knetuatku (CK) coctasuno 3,03%, B AByx pauyuoHax
C BbICOKHMM YPOBHEM KJieTyaTKu — cooTBeTcTBeHHO 4,19
1 3,75%. OcHoBHOE pasnnuue ABYX PALUOHOB C BbICOKUM
YPOBHEM KJ/IeTYaTKU COCTOWT B COOTHOLLEHWW PACTBOPUMbIX
U HEPACTBOPHMbIX BONOKOH. OauH pauroH cogepskan 90%
HepacTBopuMbix HIMNC oT obLiero ux konuuecTsa, BTOPOH —
79% Hepacteopumbix HIMC. PauuoH ¢ BbiIcCOKMM ypoBHEM
KNeTyaTku v 6osbLuei fo1en pacTBOPUMbIX BOJIOKOH Bbl3BaJl
cepbesHble NPOBIEMDI C BNAXKHOCTBIO MOACTHIIKH.

BaunsiHue pasHbIX MCTOUHUKOB K/IETUATKM Ha CyXO€E BELLLECTBO
(CB) noactunku y pogutesbckoro ctaga 6poiinepos: 41% CB
NP1 HU3KOM ypoBHE cbipol knetuatku; 70% CB npu Bbicokom
ypOBHe 1 Korfa 6onblie HepacTsoprMoi Knetuatku; 25% CB
TaK>Xe NpPU BbICOKOM YPOBHE, HO C MeHbLUEN J0/1el HeEPacTBO-
PHUMOM KNeTyaTKH.

370 UccnepoBaHUe HarNsAHO AEMOHCTPUPYET, UTO BbICO-
KWHM ypOBEHb KNETYATKWU MO3UTUBHO BJIMSET HA KAyecTBO
NOACTHU/IKK, NPH 3TOM B PaLMOHe JOMIXKHO ObiTb KaK MOXHO
Bonblle HepacTBOPHUMbIX BOSIOKOH. YBenuuenune Ha 10% pac-
TBOPMMOM K/IeTYATKM MPUBOAMT K MOBbILLEHHWIO BJAXKHOCTH
noacTuiku Ha 45%, U KpoMe TOro, BbICOKHI YPOBEHb TAKOM
K/JIeTyaTKu OTpULATE/IbHO BAUSIET HA NOBELEHUE NTULbI.

B 3akntoueHue criefyet OTMETUTb, UTO KeTyaTKa fOsIXKHa
ObITb HE3aMEHWMOW COCTaBHOM YaCTblo KOPMa NTULbl. BaxkHo,
uTO06bI BbIGPAHHbIM UCTOUHWK KNETUATKK copepkan bonblioe
KOJIMYECTBO HEPACTBOPHMbIX BOJIOKOH. KoMMepueckui npo-
oykT Arbocel c cogep>kanuem cbipoi knetuatku 6onee 60%
LOCTYneH Ha pbiHKe. [lokasaHo, UTo faHHbIH KOHLEHTPAT He-
pacTBOPUMOW KNeTYaTKW OKa3biBAeT MO3UTUBHOE BIUSHWUE Ha
KauecTBO MOACTHJIKH, YMEHbLUAET C/lyuau NOpaskeHUs Sanok
y 6poiinepos.

Mamepuan npedocmaBaen gpupmoli
«Pemmenmatiep Pyc»



