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JTOBABKA T'YMUHOBOM IIPUPO/IBI
B KOPMJIEHUM I bIJIAT-BPOUJIEPOB

AHHOTanus. Pe3ysbTaTsl 3KCIIEpUMEHTa INOKA3aJId, YTO BBIIOMKA T'YMHUHOBOW KOPMOBOH
N00aBKU LBIIISATaM-OpoiisepaM IMOJOKUTEIbHO MOBIMATIA HA OMOXMMHUYECKMA M MUHEpaJbHBIN
COCTaB MBIIICYHON TKAHU IITULIBI.

KiroueBble cj10Ba: T'yMUHOBBIE KUCIIOTHI, LBIILISITa-OpONHIEephl, MbIIIEYHAS] TKAHb.

[ITuneBoICTBO SABISETCS CYIIECTBEHHBIM AJIEMEHTOM B OOECIEUEHUU MPOJOBOIBCTBEHHOU
0€30MacCHOCTH HACEJEHUS B pPa3IMUHBIX CTpaHax. Pa3Butue 3TOH OTpaciaud TECHO CBSA3aHO C
HAyYHBIMH JOCTHKEHHUSIMH U TIEPEOBBIMU METOAaMH, OCOOCHHO C MPUMEHEHHEM OMOJIOTHYECKH
AKTUBHBIX JOOABOK B pallMOHE MTHUIIHI [2].

Opna u3 ctpareruit g obecredeHus NTUIBI OMOJIOTHYECKH MOJHOIIEHHBIM KOPMIJIEHHEM
3aKJII0YAeTCsl B HCIIOJNB30BAHMU PA3UYHBIX J100ABOK K KOPMY M OHOJOTHMYECKH AaKTHBHBIX
MUKpPOHYTPHEHTOB, TAKUX KaK BHUTAMHHBI, aMUHOKHUCIIOTHI, (pepMEHTHI U ApyTue. DTU A00aBKU U
MUKpPOHYTPHEHTBI CIOCOOCTBYIOT aKTHUBU3ALIMM BHYTPEHHUX PE3€PBOB OpPraHuM3Ma NTHIBI, YTO
TIOBBIIIAET UX KU3HECITIOCOOHOCTh U MPOTyKTUBHOCTH B CEIbCKOM XO3SHCTBE [3, 6].

VY opraHusMoB NTHI], KAK U y JIPYIMX >KMBBIX CYIIECTB, IPUCYTCTBYIOT OCHOBHBIE 3TaIlbl
pa3BUTHA, TaKHEe KaK POCT, pa3BUTHE, pa3MHOXeHHE U cTapeHue. OcoOblii MHTEpeC BBI3BIBAIOT
MIEpBbIE JIBE CTAJMH, TOCKOJIBKY OHHU OIPEEIsIOT (POPMUPOBAHNE M Pa3BUTHE BHYTPEHHUX OPraHOB
Y MbIIIEYHOM Macchl [4,5].

AKTyanbHOCTh JAaHHBIX HCCJIEJOBaHUH OOyCIOBIEHa HEOOXOIUMOCTBIO  H3YyYEHUS
3¢ (HEeKTUBHOCTH CKapMIIMBAHHUS KOPMOBOW T0OABKM T'YMUHOBOW MPHUPOJABI C IENbIO MOBBIIICHUS
MPOU3BOIUTENEHOCTH M 3 (PEKTUBHOCTH MTPOU3BOICTBA Msica OpOMIIEPOB.

Ha ntuneBogueckom npeanpustiun [lepmMckoro kpasi mpoOBOAMINCH HAYYHO-X03iCTBEHHBIE
HCCIIEIOBaHMs, C LIEIbI0 W3Y4YUTh BIIMSHHE T'YMHUHOBOM KOPMOBOW J00aBKM Ha IpPOJYKTHUBHBIE
XapaKTePUCTHKHU IBILIAT-OpoiinepoB. B skcniepumenTe ObUIM KCIIONIB30BAHBI CYTOYHBIE IIBITLISATA-
opoitnepsl kpocca Pocc-308 B konmyectBe 100 rosoB, oHM OBLIM pa3zefieHbl Ha JIBE TPYIIIbI:
KOHTPOJIbHYIO H OTBITHYIO, 110 50 T0JI0B B Kaka0it (Tadu. 1).
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Tabmuna 1
CxemMa HAYYHO-X03ACTBEHHOI0 ONBITA
I'pymnma [Toronosse, | [IpogomkuTENnbHOCTD YcnoBus KOpMIIEHHS
roJ. OTIBITA, JH.
Kontponbnas | 50 39 [Tomroparmonnsnii  komoukopm  (IIK) +
MUThEBAsl BOJIA
OnbITHAs 50 39 [IK + rymmHOBas KopmoBas Jo00aBKa
nyTéM BbINONKHU B 03¢ 0,02 MII/KT KUBOM
Macchl

Jlis BBIpalllMBaHUs MTHULBI HCHOJIb30BAIMCH MHOTOSPYCHBIE NPOMBILIUICHHBIE OaTapew,
COOTBETCTBYIOIIME TEXHOJIOTMHM, MPUMEHAEMOW Ha MNpPEaNnpusitud. Bce TEXHOJOTHYECKHe
rapaMeTpsl  BbIpAlIMBAaHUS LBIUIAT KOHTPOJBHOM M  OMNBITHOW TPyHNI COOTBETCTBOBAIU
pexomenaanusm otpacieBoro wactutyra BHUTUII [1]. Cpok BhIpamuBaHus LBILIAT-OpOiliepoB
Ha npeanpusitun coctaBiisul 39 nHeil. HayuyHO-X034iCTBEHHBIM OMBIT MPOBEACH MO CIEAYIOIIEH
cXeme.

Bo Bpemss omnbiTa 00€ Tpymnmbel  OBIUIT-OpOMIEpOB  MOMydYadd MOJHOPAI[MOHHBIH
KOMOHMKOpPM, MPOM3BEACHHBIN Ha 3aBOJIC MPEANPHUSATUS U COOTBETCTBYIOIIUU pa3iHuHBIM (azam
BbipanuBanus: 1 — 10 au. — 303 kkan O2 u 24% CII; 11 — 24 gu. — 311 kxan O3 u 22% CII; 25 —
31 nu. — 309 kxan OD u 21% CII; 32 — 39 gu. — 309 xkan O3 u 20% CII. Paznuuust mexny
rpynnamMy 3aKiIi04aiiuch B TOM, YTO LBIIUISITa OMBITHOW TPYMIIBI MOTyYald TYMHHOBYIO KOPMOBYIO
no0aBky myTteM BbIOMKU. [Jlo3a mo6aBku coctaBmsuia 0,02 M Ha KaKIABIA KUJIOTPaMM >KHBOU
MaccChl MITUIIBL.

I'ymuHOBas KopMoBas 1006aBKa ObLIa TOTy4YeHa MyTEM M3BJICUEHUS] TYMUHOBBIX BEIIECTB U3
Topa C MOMOIIBIO IIETOYHON SKCTpakuuu. MecTopokeHue Topda HaXOJUTCS B 3alOBETHOU
30HE.

B TeueHune skcmepuMeHTa €KEJHEBHO MPOBOIWICS YYET YHUCIEHHOCTH MNTHUI[ B KaXKIOU
rpynne, y4YuThiBas BCE CIydad BBIOBITUS OpoinepoB. JJis W3ydeHUss XUMHUYECKOTO COCTaBa
MBIIIEYHOW TKaHU M  COAEp aHHS MHHEPAIbHBIX BEIIECTB B MBIIIIAX UBILUIAT-OpoiliepoB
MOOTBITHAS NITUIA ObLJIA TTOJIBEPTHYTa KOHTPOIHLHOMY YOOI B KOHIIE IKCIiepuMenTa. [lomyueHHbIi
Matepuan OblT  00paboTaH ¢ MCHOJIB30BAHUEM METOJOB BApUAIMOHHON CTATUCTHKU Ha
MEPCOHATBLHOM KOMITBIOTEPE ¢ MOMOIIIBIO porpaMmmbl MS Excel. Dto mo3Bonnio npoBecTr aHAIN3
JAHHBIX U MOJyYUTh CTATUCTUYECKUE TIOKA3aTeNI, HEOOXOAUMBIE JIJISl UCCIIEOBAHMUS.

CkapmiinBaHle TYMHHOBOM KOPMOBOW J00aBKH LBIIIIATaM-OpoiijiepaM ONBITHOW TPYIIIBI
MO3BOJIUJIO TIOBBICUTH COJEP)KaHHME CYXOTO BEIIeCTBA BO BCEX TPYINaxX MBI U COKPATUTh
COoJIepKaHUE BJIard B MBIIICYHON TKaHH IpyaHBIX Mbitil Ha 1,17%, 6eapa - 1,46%, ronenu - 0,65%
(Tabm.2).

Tabnuua 2
XMMHUYeCKHI COCTAB MBIILIEYHOH TKAHU HBIILIAT-OpoiijiepoB
NPH CKAPMJIMBAHUM T'YMHHOBOIi 100aBKH
[Tokazarenb I'pynma
KOHTpPOJIbHAS \ OTBITHAS
IPYAHBIE MBIIIIIBI
Cyxoe BemiecTBo, % 26,00+0,19 27,17+£0,26*
Bnara, % 74,00+0,36 72,834+0,50
benok, % 22,13+0,13 23,37+0,26*
Kup, % 1,57+0,06 1,83+0,03
3oaa, % 1,16+0,01 1,174+0,01
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6enpo

Cyxoe BemiecTBo, % 26,77+0,23 28,23+0,12*
Bnara, % 73,23+1,08 71,77+0,72
benoxk, % 17,27+0,04 17,46+0,03*
Kup, % 7,39+0,25 8,53+0,17*
3oma, % 0,96+0,03 0,99+0,01
roJI€Hb

Cyxoe BemiecTBo, % 23,43+0,52 24,08+0,31
Bnara, % 76,57+0,27 75,92+0,42
Bbenoxk, % 17,27+0,18 18,10+0,12*
Kup, % 3,13+0,05 3,57+0,09*
3oia, % 0,96+0,01 0,97+0,01

I'pynka - camas UeHHas 4YacThb TYWIKA NOTHIBL, 3TO MICO CYUTAETCS JUETUYECKHUM.
Conepxkanre xupa W Oelka B MBIIMIEYHON TKaHW XapaKTEPU3yeT €€ KaueCTBO KakK IPOJyKTa
nutanusa. K ToMy ke ynepkaHue BIard B MSCHBIX NPOAYKTaXx B OCHOBHOM OO€CIeuHBaeTCs
MUODUOPUIUIAPHBIMU  OCJIKaMHU, KOTOPBIE SIBIISIOTCS COCTAaBHOM YAaCThIO MBIIMICYHBIX BOJIOKOH.
[IpumeHeHre KOPMOBOW A00aBKM B paIlMOHE MBIUISAT TO3BOJWIO 3HAYUTEIBHO YBEIUYHUTH
comepxanue 0eika B TPYAHBIX MBIIIIAX ONBITHOW NTUIEI HA 1,24%, a *Kupa - B MBIIIEYHOU TKAHU
oenpa - Ha 1,14%. [loBbieHue cofepxaHus OenKa MOJIOKUTEIBHO MOBIUSET HA KAYECTBO CHIPhS U
FOTOBOM MPOIYKIUH.

CornacHo MPOBEIEHHBIM HCCICIOBAHUSM C MPUMEHEHHUEM KOPMOBOW M00AaBKH B palllOHE
UBIUIT-OPOJIEPOB MPOUCXOIUT HAKOIUJICHHUE B MBIIIIAX MTHIIBI MUHEPAIbHBIX KOMIOHEHTOB. B
MBIIIAx Oeapa W TOJEHH ONBITHOW TPyl MPOU30IUIO HE3HAYUTEIHHOE aHAJIOTHYHOE
TIOBBINICHUE conepxkaHus Kanblus U (ocdopa, HO 30ma yBemmuunack Ha 0,03%. A B rpyaHbIX
MBIIIIAX OMBITHOW MTHIBI Kanbiuid Beipoc Ha 0,017%, a docdop - Ha 0,009% mo cpaBHEHUIO C
KOHTPOJIBHOU TpyTIoH (Tabmn.3).

Tabmma 3
Coaeprxanue MUHEPAJIbHBIX BelIeCTB B MBIIIIAX NBLIIVIAT-OpoiiiepoB
NPH CKAPMJIMBAHMH I'YMUHOBOM 100aBKH
IToka3zarenb ['pynma
KOHTPOJIbHAs \ ONBITHAS

IPYJHBIE MBIIIIIBI
3oma, % 1,16+0,01 1,17+0,01
Kaneumii, % 0,064+0,008 0,081+0,011
docdop, % 0,242+0,003 0,251+0,005
6enpo
3ona, % 0,96+0,03 0,99+0,01
Kanpumii, % 0,011+0,001 0,013+0,002
Docop, % 0,191+0,003 0,196+0,004
roJIEHb
3ona, % 0,96+0,01 0,97+0,01
Kanbumit, % 0,012+0,002 0,014+0,001
docdop, % 0,186+0,003 0,191+0,004
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B nenom crnener oTMETUTH, YTO HCIIOJIb30BAHWE T'YMHUHOBOW KOPMOBOM JOOaBKHM IMyTEM
BBINOMKH B 03€ 0,02 MJI/KT )KMBOM Macchl NTUIBI HA TPOTSHKEHUH BCETO MEPHUO/Ia BBIPAIIMBAHUS U
OTKOpMa I0JIO)KUTEIHHO MOBIUSIO HA OMOXMMHYECKUNH U MUHEPAJIbHBIA COCTaB MBIIIEYHOU TKAaHU
UBILIAT-OpoiinepoB. UTo moBiedeT 3a cOOON MOBBIICHHE KAadeCTBEHHBIX XapaKTEPUCTHK Msca
ITALBI KaK NPOAYKTa IMHUTAHHUS W OTKPOET IEPCHEKTHBBI €r0 HCIOJIb30BAHMS W BHEIPCHHS B
IIPOMBIILIJICHHOM NTLEBOJACTBE.
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