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NPUMEHEHME B PAIIMOHAX KOPMJIEHU S MOJIOJHSIKA CBUHEN
PA3JIMYHBIX JO3UPOBOK 1 ®OPM XPOMA

AHHOTanus: YpOoBeHb OMOTEeHHON 3HAYUMOCTH XpOMa B OpraHU3MeE >KMBOTHBIX O0YCIIaBIMBAETCs OOJBIINM KOJIHYE-
CTBOM KM3HEHHO Ba)KHBIX MPOILIECCOB, B KOTOPHIX OH y4acTBYeT. buojorndeckoe 3HaueHHE HMEET TpexBajeHTHas Gop-
ma xpoma (III). Hopmbl comepskaHust XpoMa B palMoOHaX CEIbCKOXO3SHCTBEHHBIX )KHBOTHBIX B HACTOSIIEEe BPeMs Bapbu-
pytoT ot 0,2 10 4,2 Mr Ha 1 KT CyXOro BEIIECTBA, OH MPEICTABICH B-OCHOBHOM COCAMHCHUSMH B BUJC COJICH M XEIaToB.
OTINYUTENBHON 0COOCHHOCTHIO HAHOYACTHUI] MUKPOIJIEMEHTOB SIBISICTCS CIIOCOOHOCTh aKTUBU3UPOBATH (DH3HOIOTHUSCKHE
1 OMOXMMUYECKHE MPOIECCH IIPU HCIOJIB30BAaHUH UX B OYEHb MaJbIX J03aX. MaTepuabl CTaTbU IOCBSIICHBI N3YYCHHIO
MPUMEHEHUS B PallMOHAaX KOPMJICHHS MOJIOJHSKA CBHHEH pa3HBIX HO3UPOBOK U GPOPM XpoMma: B BUIEC CEPHOKHUCION COMn
(4,16 mr/xr cyxoro BemiecTBa komOuKkopmMa) u B popme Hanouactuil (0,5, 0,083, 0,05, 0,02 Mr/kr cyxoro BeniecTBa KOMOMKOP-
Ma). MccnenoBanus mokasau, 4To oboramieHne paruoHoB XxpoMoM B popme HaHowacTHIl B KonndecTe 0,05 MT B pacueTe Ha
1 kT cyxoro BemecTBa 0bu10 HanboIee YHHEeKTHBHBIM. YCTAaHOBJICHO, YTO HCIIOJIb30BaHHE HAHOYACTHUI] XPOMa B KOPMIICHHH
CBHHEI TyTeM JOOABICHNS UX B BOIY, HA KOTOPOH 3aMEUINBAJICSI KOMOMKOPM JI0 PBIXJIOHN KallH, ObII0 6ostee 3 ek THBHBIM,
YeM IyTeM HaIlbJICHHS MX Ha MIIEHUYHbIE OTPYOH. BBISBICHO MOIOKHUTEIBHOE BIMSHUE CKAPMIIMBAaHUSI HAHOYACTHII XpOMa
Ha CPEAHECYTOYHBIN MPHUPOCT KHUBOI MacChl )KHBOTHBIX M Ha MSCHBIE KauecTBa TYII. YCTAaHOBJIEHA BBICOKAsl OIIEHKA OHO-
JIOTHYECKO# 6e30MacHOCTH MPOJAYKTOB yOOs MOMAOMBITHBIX CBHHEH Ha TecT-opraHusmax Tetrahymena piriformis u nabopa-
TOPHBIX MbIIaX. nOﬂy‘leHHbIe JaHHBIC B XOI¢€ HCCJ’IG}IOBaHI/Iﬁ IMO3BOJIAKOT PEKOMECHIOBATH IPUMECHEHUE HAHOYACTUL] XpOMa
B konuvectse 0,05 Mr Ha 1 Kr cyxoro BeujecTBa KOMOMKOpMa JIJIsl MOJIOJHSAKA CBUHEH Nepuoja JOpalluBaHUs U OTKOpMa
C LIENIBI0 YBEIMYEHHUS CPEIHECYTOUHOrO MPUPOCTA UX JKUBOI MacChl, COKpAILCHHUS 3aTpaT KOPMOB Ha €€ MOJIy4CHHUE, TIOBbI-
LICHUS Ka4eCTBa MICHOH MPOIYKIUH KHBOTHBIX  IKOHOMHUYECKOH 3 (heKTHBHOCTH €€ IIPOU3BOACTBA.
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DIFFERENT DOSES AND FORMS OF CHROMIUM IN DIETS FOR YOUNG PIGS

Abstract: The level of biogenic significance of chromium in animals is determined by a generous amount of vital pro-
cesses it participates in. The trivalent form of chromium (III) has biological significance. Standard chromium level in diets for
farmranimals currently vary from 0.2 to 4.2 mg per 1 kg of dry matter, and chromium is represented mainly by compounds
in the form of salts and chelates. A distinctive feature of microelement nanoparticles is the ability to activate physiological and
biochemical processes when used in very small doses. The paper dwells on study of different doses and forms of chromium
in diets for young pigs: in the form of sulphate (4.16 mg/kg of dry matter of feed) and in the form of nanoparticles (0.5, 0.083,
0.05, 0.02 mg/kg of dry matter of feed). Research showed that enrichment of diets with chromium in the form of nanoparticles
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in the amount of 0.05 mg per 1 kg of dry matter was most effective. It was determined that use of chromium nanoparticles
for feeding pigs by adding them to water, the feed was kneaded up to obtain loose porridge, was more efficient than spraying
on wheat bran. The positive effect of feeding animals with chromium nanoparticles on meat traits of carcass was revealed.
A high assessment of biological safety of slaughter products of experimental pigs using test organisms of Tetrahymena piri-
formis and laboratory mice was determined. The data obtained in the course of research allow to recommend using chromium
nanoparticles in the amount of 0.05 mg per 1 kg of dry matter of feed for young pigs during rearing and fattening periods
in order to increase the average daily weight gain, reduce feed cost for its production, improve meat products quality and pro-
duction economic efficiency.

Keywords: pigs feeding, young pigs, feed additive, chromium, chromium sulphate, chromium nanoparticles, trace ele-
ments, body weight, blood composition, morphology, biochemistry, meat quality, toxicology
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BBenenue. B pa3BuTHM IIPOMBILUIEHHOIO CBUHOBOJCTBA 3HAYMTEIBHOE MECTO 3aHMMAET paspa-
00TKa ¥ BHEAPEHUE COBPEMEHHBIX, alallTUPOBAHHBIX K MECTHBIM KOPMOBBIM YCJIOBHUSM U IIOPOAHOMY
COCTaBY CBHUHEH CHCTEM IOJHOLEHHOIO KOPMJICHHS C LIEJIbIO MPOSBJICHUS-UX BBICOKOW I'€HETHYECKU
00yCTIOBIIEHHON MPOIYKTHBHOCTH. B 3TOH crucTeMe BaKHOE MECTO 3aHUMAET oOecriedeHne moTpedHo-
CTH KUBOTHBIX BO BCEX MUHEPAJIbHBIX 3JIEMEHTAX, BBIIIOJIHSIOMUX Pa3HO00pa3Hble (Pr3HOI0rHUecKue,
omoxmmmdeckue, miactudeckue (GpyHkiuu. [IpakTudeckn Bce OMOJIOrMYecKUe peakilMid OOMeHa Be-
IIECTB, SKCIIPECCHs TEHOB 00ECTIeYnBaETCS TEMHU WITH HHBIMA MUHEPAIBHBIMU dNieMeHTaMH |1, 2].

B Hacrosiee Bpemst n3BecTHO 0k0J10 80 MUHEPATIbHBIX JIEMEHTOB, KOTOPBIE TOCTOSTHHO HAXOATCS
B OpraHM3Me XUBOTHBIX. B Xoze nocieqHuX nccieoBaHni U3 Yuciia CYUTABLIMXCS CIIy4YallHBIMU BbI-
SBJICH PsiJ 3JIEMEHTOB, HEOOXOAMMBIX ISl )KU3HEACATEIBHOCTH OPraHM3Ma JKMBOTHBIX: CEJIEH, XPOM,
MOJIUO/IEH, TUTUH, KPEMHHU, HUKETh, BaHAIUH, CBUHEI], 0J0B0 U 1ap. Cpean HUX 0coboe MecTo 3aHH-
MaeT XpoM, IIPH y4aCTHH KOTOPOr0 aKTHBHU3UPYETCS TOPMOH MHCYJIHMH U 00ECIEeYHBACTCSI HOpMalb-
HBI OOMEH YTIJIeBOJOB, aMUHOKHCIIOT, JTUIIUI0B. YPOBEHb OMOT€HHOH 3HAUMMOCTH XpOMa B OpraHU3Me
JKUBOTHOT'O 00yCIIaBIMBAETCS KOJINYECTBOM JKU3HEHHO BAaXKHBIX IPOLIECCOB, B KOTOPHIX OH Y4aCTBYET,
¥ XUMHYECKOH (hopmoii. bruonorndyeckoe 3HaueHNE MMEET TOJIBKO TpexBaieHTHas (opma xpoma (111),
KOTOpast 00J1aaeT HU3KOH TOKCHYHOCTBIO M CIIOCOOHA 00pa30BbIBAaTh B OpraHU3Me OMOJIOTHYECKH aK-
TUBHBIE KOMIIJIEKCBI.

OnHuM U3 NEepBBIX HCcIeqoBaTeNei B 00JacT OMOXHMUYECKOro 3HadeHus xpoma obutn K. Swartz
u W. Mertz [3]. Ha kppicax ¥ CBUHBSX UMW YCTaHOBJICHO, YTO TPEXBAJICHTHBIN XPOM y4acTBYET B Me-
XaHU3ME PEeryJsIIUi 0OMEHa TIIIOKO3bI, TI03JHEE 3TO SBJICHHUE OBIJIO HA3BAHO «TJIFOKO30-TOJIEPAHTHBIM
daxTopom» (GTF). Takke ObITIO TOKA3aHO, YTO XPOM OKa3bIBACT BIHMSHHE HA UCIIOJIB30BAHNE TIIIOKO3BI
A OuocuHTe3a MMnuA0B U 006pasoanusa CO,. Ilpu nedunure XxpoMa B OpraHu3Me CO3/al0TCs yclo-
BUSI, IPU KOTOPBIX TITIOKO3a OCTAETCS B KPOBH, BCIEICTBHUE UETO MPOAYKTHI INIMKO3UINPOBAHUS HaKa-
IJTMBAIOTCS B TKaHSX, YTO BBIPAXaeTcs B CHIPKEHUU (DYHKLMOHAIBHOM aKTHUBHOCTH MHOTHX OPTaHOB
Y CHCTEM.

OnTumu3zanueid XpoMOBOI'0O MUTAHUS KPYIIHOI'O POTraTOro CKOTa 3aHUMAJICS Psii POCCUHCKUX yue-
HBIX [4—9]. Pe3ynbraTsl NX Hcciae10BaHUI MTOKAa3bIBAIOT, YTO BBEJICHHE TPEXBAJICHTHOTO XpOMa B pallu-
OHBI KPYITHOT'O pOraTOrQ CKOTa CIIocoOCTBOBaNO 0oJjiee HHTEHCHBHOMY POCTY M Pa3BUTHIO MOJIOIHSKA,
Jydllel nepeBapuMOCTH TUTATEIbHBIX BELIECTB KOPMOB, OKa3bIBAJIO IOJIOKUTEJIBHOE IeHiCTBHE HA MO-
JIOYHYI0 POAYKTUBHOCTH KOPOB, XMMHYECKHII COCTaB U Kaue€CTBO MOJIOKA.

HccnenoBaHUsIMU Ha CBHHOMATKax OEJIOPYCCKOHW YEPHO-NECTPOH MOPOIbI ObLIO YCTAaHOBJICHO,
YTO JIOTIOJIHUTEIbHOE BKJIIOUeHne cepHokucioro xpoma (III) B coctaB pamnmona B xonuyectBe 20 mr
(4,16 mr Cr) crmoco0cTBOBANO YBETUYCHUIO OTUIOJOTBOPSEMOCTH M TUIOJOBUTOCTH MOAOMIIBITHBIX CBU-
HOMATOK, yBEJIMYEHUIO J)KUBOM Macchl IOPOCAT NP POKIACHUU U Ha 21-21 1eHb IOACOCHOIO NEpUoaa,
a TaKXke uX coxpaHHocTH. OTMeUaeTCs MOJOXKUTEIbHOE JNEHCTBHE XpOMa Ha TOPMOHAJIBHBIN CTaTyc
(KOHILIEHTpALUs B KPOBH dCTpaguona, nporectepona, JII' u @CI, kopTu3ona) 1 OHOXHUMHUYECKHI COCTaB
KpoBu cBUHOMATOK [10].

B npakTuke KopMIIEHHS CENbCKOXO35MCTBEHHBIX dKUBOTHBIX BCE HEOPIaHMYECKHE U OPraHNYECKHe
COEAMHEHUSI MUKPORJIEMEHTOB BHOCSTCS B PALlMOHBI 1 KOMOMKOpPMa B COCTaBe MPEeMHUKCOB. B mocien-
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Hee BpeMsI NHTCHCUBHO M3Yy4aeTcsl IPUMEHEHNE B PACTEHUEBOICTBE U )KMBOTHOBOACTBE HAHOIIOPOILIKOB
METaJJIOB MUKPO3JIeMEHTOB. JlaHHbIe OnonpenapaTsl HOBOTO MOKOJIEHUS MOTYT OBITh MPEACTaBJICHEI
B BHUJIC YJIBTPAJAUCIICPCHBIX TOPOUIKOB METAJIJIOB HIIM X IMYJIbcUi. X OMOIOCTYTHOCTH 3HAYUTENEHO
IIOBBIILICHA 3a CUET YBEJWYEHHUS IJIOLIAIN MOBEPXHOCTH OOPa3yIOLIMXCS HAHOYACTHUL] METAJIJIOB. MU-
kpoaaemenToB [11, 12]. Pa3mep yacTuil HAHOMETAIOB MOKET COCTaBIATh 5—30 HM, a MUHUMANbHBIN
pa3Mep Nop pacTUTEIBHBIX U )KMBOTHBIX KJIETOK — 0KoJi0 40 HM. briaronapst Takomy HeOOJIBIIOMY pas3-
Mepy YaCTHII MTOTaJaHue MUKPOIJIEMEHTOB BHYTPb KJIETKHU MMPOXOAUT ObICTPO 1 3 dexTuBHO [13].

OTnuYuTensHONH 0COOEHHOCTHI0 HAHOYACTULl MUKPOAJIEMEHTOB SIBJISIETCS CIIOCOOHOCTh aKTUBU3HU-
poBaTh GU3NOIIOTHUECKHE B OMOXUMHUYECKHE IPOIIECCHI MPH UCTIOJIB30BAHUHU MX B OUYSHb MAJIBIX JI03aX.
3T0 MO3BOJIAET 3HAYUTEIBHO CHU3UTH JO3UPOBKH HCIOJIb3YyEMbIX MUKPO3JIEMEHTOB B COCTaBE PalLlno-
HOB KOPMJIEHU S ’KUBOTHBIX.

HNwmeroTess manHbie MCCIIeNOBaHUN psina aBTOpoB [14—19], CBHACTETBCTBYIOMIUE, YTO TIPUMCHECHIEC
HAHOIOPOIIKOB OHMOr€HHBIX MHKPOIJIEMEHTOB B PAaIlMOHAX CEJIbCKOXO3SHCTBEHHBIX XKMBOTHBIX CIIO-
COOCTBYET IOCTOBEPHOMY YBEIMUYCHHIO UX MPOJYKTUBHOCTH, aKTHBAIIMH MUIICBAPUTEIBHBIX (hepMeH-
TOB, yJNy4YIIAIOIINX IHIIEBAPEHUE U YCBOCHHME NMUTATEIbHBIX BELIECTB paluoOHOB. OHM MOJOXKHUTEIb-
HO BJIMSIIOT Ha OTJIO)KEHUE BUTaMHHA A B ME€YEHU U MBIIIIAX, CTUMYJLSILUIO CEKPELIUH COMAaTPOIIHHA
B runouse, copepkanue (OPMEHHBIX 3JIEMEHTOB B KPOBH, 001Iero OeiKa U IIIOKO3bI, a TaKKe B Iie-
JIOM Ha MHTEHCHUBHOCTb OOMEHHBIX IIPOLIECCOB M UMMYHHYIO CUCTeMY OpraHu3Ma *XUBOTHbBIX. Oco00
CIIEyeT MOAUEPKHYTh MOJIOKHUTENbHOE BIUSHUE XPOMa B 3aBUCHMOCTH OT Pa3MEpPHOCTH YacTHUIl Ha
CPEAHECYTOUYHYIO CKOPOCTh MIPHPOCTA )KMBOK MAcChl CBUHEH U Mopdonoruueckuii cocras Ty [18, 19].

Ha ocHOBaHMUM npoaHaIn3uPOBAHHBIX HCTOYHHUKOB JINTEPATYPbl MOXKHO CHENATh BBIBOJ, YTO XPOM
SIBIISICTCS BaYKHBIM OMOTCHHBIM SJIEMEHTOM JIJIsl OpraHu3Ma CeIbCKOXO3IHCTBEHHBIX )KMBOTHBIX, B YacT-
HOCTH 171 cBUHEH. OH yBENTMYMBAaET aKTUBHOCTH PEIETITOPOB KIETOYHOI MeMOpaHbl Ha IeHCTBHE UH-
CyJIMHA ¥ yPOBEHb IJIIOKO3bI B KPOBHU, YCKOPSIET MPOLECE OKMCICHUS TTIIOKO3bI B )KUPOBOM TKaHU B IIPH-
CYTCTBUH MHCYJIMHA, yYaCTBYET B IPOIIECCE PETYINPOBAHUS CUHTE3a TTIMKOT€HA B IIEYEHU U MBIIIIAX.

PexomeniyeMble HOpMBI BBOJA XpOMa B PallMOHBI JKUBOTHBIX B pacyeTe Ha KUJIOI'PaMM CyXOro Be-
miecTBa Bapbupytot ot 0,2 10 5 MT, OHM NpeACTaBJICHbl B OCHOBHOM HOHHBIMU COCAMHEHUSMHU TPEXBa-
JICHTHOT'O XpOMa B BU/IE COJIEH 1 XeJIaTHBIX COeTUHEeHM. I3yyenne ucrnoab30BaHns HAHOYACTHUI] XpoMa
B KOPMJICHUH HaXOIUTCS B Hadasie myTu. B MHeTHTyTE Qu3nko-opranndeckoir xumMun HammmonansHO#M
akajgeMuu Hayk bemapycu paspaboTaHa TEXHOJOTHS MOITYUYCHHs] HAHOYACTHUL METAJJIOB, B TOM YHCIIE
1 XpoMma.

[IpeacraBnsieT 00IBIION HAYUYHO-IPAKTHUECKUN HHTEPEC U3yUEeHUE IPUMEHEHHUS B KOPMJICHUU MO-
JIOAHSIKA CBUHEH HAaHOYACTHUI] XPOMa. (1-XpOMa) U UX BIHMSHUE HA (PU3MOJIOTHMUECKOE COCTOSIHUE U TIPO-
TyKTUBHOCTH )KHBOTHBIX.

Marepunajbl 4 MeTOAbl HccjaegoBanuii. Pabora Obula BeIOMHEHA B J1a0OPATOPHUH KOPMIICHUS
cBuHeil HayuHo-npakTuueckoro nentpa HannonansHOl akanemun Hayk benapycu mo ’KHBOTHOBOJA-
ctBy B 2018 1. Hay4HO-X0341CTBEHHBIE OMBITH MPOBOAUIINCH B YCIOBHUSIX CBHHOBOJYECKOW (PepMBbI
CIIK «IlepBomaiickuii», TpOU3BOACTBEHHBIC UCIIBITAHUS — B YCJIOBUSI CBUHOBOIYECKOM HIKOIBI-(epMBbI
I'TT «KomunoArpollnemDiura» CMmoneBHUcKoro paiiona MUHCKOW 00JIacTH.

[Ipu mocTaHOBKE OMBITOB MCIOIB30BaJICS XpoM cepHOKHCIBIN (I11) 6-BomHBIN 1 yIBTpagucIepC-
Has cycriensus ¢ couepxkanueM | r Hanouactuil xpoma (II1) B 1 n («Hanommaat Xpowm (K)») ¢ pazmepom
HaHOYacTHI] XpoMma 5—30 HM, OKpYKEHHBIX MOJIMMEpHON oOosouKkoi. Hanmnune MeasieHHO paccachiBa-
IOLIEHCS B COIEPAKUMOM XKETyI0THO-KUIIETHOTO TPAKTA KUBOTHBIX 000JI0UYKH U3 OMOT€HHOI'O IOJIUMe-
pa obecnieunBacT 9 EKT MPOJOHTUPOBAHHOTO JACUCTBUS Ipenapara.

Baenenne xpoma B cOCTaB palliOHa KOPMJICHHUSI MOJIO/IHSIKA CBUHEHN OCYIIECTBIISAIOCH:

— TyTeM JO00aBIEHUS B TONHOPAIMOHHBIH KoMOukopMm 0,5%-HO# cMecH MIIEHUYHBIX OTpyOei
1 CEPHOKHUCIIOr0O XpoMa;

~ nyTeM J00aBJICHUS B IMOJHOPAIMOHHBIA KOMOMKOpM 0,5%-HOI cMecH MIIEHHYHBIX OTpyOei
C/HaNbUIEHHBIMU Ha HUX HAHOYACTULIAMU XPOMa;

—IyTeM A00aBlIeHMs] HAHOYACTHI] B BOAY, HA OCHOBE KOTOPOH 3aMEIIMBAJICAd IOJHOPAIIMOHHBIN
KOMOHMKOPM JI0 PBIXJIOHN Kalu (CO cpeaHeit BIaxHOCTEIO 57 %).

KonndecTBo BBO#A CEPHOKUCIIOTO XpoMa OBLIO B3SITO B COOTBETCTBUHU C ONBITHOH HOPMOH, ycTa-
HOBJICHHOM JIJIs1 cCBUHOMATOK [10].
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Haneienne Ha nineHW4Hble OTPYOM HAHOYACTHUI XpPOMa B BUJE YJIBTPAIUCIECPCHON CYCIIEH3UU
«Hanommant Xpom (K)» Ob110 BeIMONTHEHO B HCTUTYTE DU3MKO-OpraHnueckoil xumMun HannonaapHOM
akajgeMuu Hayk benapycu B 6apabannom cmecutene LP-125.

BHecenne oborameHHBIX XpOMOM HIIEHHUYHBIX OTPYOEH B COCTAaB OMBITHBIX KOMOHWKOPMOB OCY-
HIECTBJISIOCH B ITHEKOBOM CMECHUTEIE BEPTUKAIBHOTO TUIIA, TPEIHA3HAYCHHOM ISl CMEIIUBAHUS ChI-
nyunx kopmoB Oldmill Grinder&Mixer.

B onblTax nCHoiab30BaIuCh MOMECHBIE CBUHBU MSICHOTO HarpaBiieHus npo yKTuBHOCTH-BKDB x bM,
B IIPOM3BO/JCTBEHHBIX UCTIBITAaHUAX — BM. JKHBOTHBIE MOAOHPaIUCh METOAOM MAp-aHAJIOTOB B TPYIIIIBI
W3 YHCJIa aHAJIOTUYHBIX KUBOTHBIX IO MPOMCX0XK ACHUIO, IOy ¥ KUBOM Macce. VccnenoBaHus mpoBo-
JIAIIACH COTIIACHO CXEeMe, TIPEACTaBICHHOM B Ta0. 1.

Taonuua 1. Cxema uccjie10BaHUH KOPMJIEHHUSI MOJIOHSIKA CBUHEH

Table 1. Layout for studying the feeding of young pigs

KonunuecTso
I'pynna OCoOEHHOCTH KOPMIICHHUS
JKHUBOTHBIX, TOJL.

Iepeuviii onvim (nopocsma na 0opawueanuu)

I xoHTpONBHAS 14 OP (CK-21 ¢ npemukcom KC 3-3, BraskHocTb 14 %)

II onbITHAS 14 OP + 4,16 mr Cr Ha 1 KT cyxoro BemecTBa KoMOHKopMa, (cepHOKncIbIi xpoMm (11I)
6-BOAHBIN), B COCTaBE MIICHUYHBIX OTPYOCH

III onbITHAS 14 OP + 0,083 mr nCr Ha | Kr cyXoro BemecTBa KOMOMKOpMa, B COCTaBE MIICHUYHBIX OTPyOei

IV onbiTHas 14 OP + 0,083 mr nCr Ha 1 KT cyXoro BelecTBa KOMOMKOpPMa, ¢ BOIOU

V onbITHAsS 14 OP + 0,042 mr nCr Ha 1 KT CyXOro BeIecTBa KOMOHMKOpPMa, C BOJIOU

Bmopoii onvim (nopocama na omrkopme)

I koHTpONBHAS 16 OP (CK-26 ¢ npemukcom KC-4-1, BnaskHocTs 14 %)

II onbITHAS 16 OP + 4,16 mr Cr na 1 kr cyxoro BeliecTBa KoMOUKopMa, (cepHokucibiit xpom (I11) 6-BoaHBIi)
11 onpITHAS 16 OP + 0,5 mr nCr Ha 1 KT cyXoro BeniecTBa KOMOMKOpMa, C BOAOI

IV onbiTHAs 16 OP + 0,05 mr nCr Ha 1 XT ¢yXoro.BeniecTBa KOMOHKOpMa, ¢ BOAOH

V onbITHas 16 OP + 0,02 mr nCr Ha 1 KT eyX0ro BeuiecTBa KOMOUKOpMa, ¢ BOJOH

B ombiTe ¢ mopocsiTamu Ha JopamimBaHuU OblI0 chopMupoBaHo 5 rpymnm B Bozpacte 80—83 mHei
CO cpemHel )KMBOW Maccoii pH mocTaHoBKe 28,4 Kr. JKMBOTHBIX TOAOUPAIH U PACIIPENEISAIIHN 110 TPYyT-
1aM METOJIOM TTap-aHaJoroB, MO 14 roj. B TpyImIe W3 Yncia aHAJOTHYHBIX )KUBOTHBIX ITO MPOUCXO-
KICHUIO, TIONTY U KUBOH Macce. [ToMHOpalMoHHbI KOMOMKOPM CKapMIIUBAJICS B BUJIE BJIAXKHOH CMECH
(57%-no¥ BnaxxHocTH, cooTHomeHne komoukopma CK-21 u Boas! kak 1:1). [lepBas rpynmna nopocsT sB-
JJ1aCh KOHTPOJIBHOW. B mx panmon xpom He BBoauiics. [Topocstam 11 onbITHON IpyIIIBI CKapMIINBAJIH
paIroH Ha OCHOBE MOTHOpaIrnoHHoro komoukopma CK-21 u no6asienunem 4,16 Mr Xxpoma Ha 1 KT CyXo0-
ro BeriecTna B hopme cepHokuciioro xpoma ¢ 0,5 % mnieHnuHbIX 0TpyOeid. B cocraB pairioHa Ha OCHO-
Be nosHopanroHHoro komorkopma CK-21 myst mopocst 111 onbITHOH rpyHibl XpoM BBOIUJIICS B COCTABE
0,5 % nmeHn4HBIX OTPYOCH ¢ HAHECEHHBIM IpenapaToM n-xpoma B konudectse 0,083 Mr B pacuere Ha
1 kxr cyxoro BemecTBa. Ilopocsitam [V 1 V onbITHBIX TpyIn CKapMJIMBalud TOT K€ PallMOH Ha OCHOBE
komOnkopma CK-21, B KOTOpBII XpOM B BUJI€ HAHOYACTHUI] BHOCHIIU C BOJIOH, HA OCHOBE KOTOPOW I'OTO-
BUJIM BJIQXKHYIO KOMOBYIO cMech. KomuecTBO 7-Xpoma, KOTOpOE BHOCHIIM C BOAOH B KOMOMKOPM IS
IV noponbITHOHR Tpynnbl ObUT0 TakuM, Kak U A I1I rpynmsr — 0,083 mr/kr cyxoro BemiecTBa, BHOCH-
MOE€ C MUIEHUYHBIMU OTPyOsiMu. J[71s1 mopocsT V ONBITHOM IPYIIBl KOJTMYECTBO 7-XpOMa ObLIO COKpa-
IIEHHO B 2 pasaIio cpaBHeHUIO ¢ [V rpymnmoii n coctaBuiio 0,042 Mr/Kr cyxoro BemecTBa KOMOUKOpMA.

Llenbio. BTOPOTO HAYy4YHO-XO3SHCTBEHHOT'O OMbITa OBIJIO omnpeaeieHne dYPPEKTUBHOCTH pa3IuvIHbBIX
JIO3UPOBOK BBOJA 1-XpOMa € BOAOH B KOMOMKOpMa JIsl OTKapMJIIMBAEMOT0 MOJIOAHSIKA CcBHHEH. BbL1o
chopMHUPOBAHO 5 TPYIII OPOCAT Nepruoaa oTkopma B Bo3pacte 120—122 nHs co cpenHeil )KUBOH Mac-
coit ipu mocTtanoBke 53,0-53,1 kr. CBuHEH MomOupa Iy W pacrpenessuTd Mo TPyImaM METOIOM Tap-
aHaJIOTOB, TI0 16 ToJI. B TpyIIe U3 YKciia aHAJIOTHYHBIX )KUBOTHBIX TI0 TIPOUCXOXKICHHIO, IOy U )KUBOH
Macce. [lomHOpanmoHHbBII KOMOMKOPM CKapMIIMBAJICSA BCEM TPYyTIaM B BHJIE BIaXHOH cMmecH (57%-Hoi
BIIAJKHOCTH, COOTHOIIICHHE KOMOMKOpPMa | BOABI Kak 1:1).
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IlepBas rpyrimna nopocsT siBJIsiIaCh KOHTPOJIBHOM. MM ckapMIiMBalics OCHOBHOM pallMOH, MPEJCTaB-
nenHblit komOukopmom CK-26 co crangaptHeiM mpemukcom KC-4-1 6e3 BBoma xpoma. I[lopocstam
II onBITHO¥ TPYMITBI CKAPMIIMBAIH TOT YK€ KOMOMKOPM, YTO W JUISI TIepBOH, HO ¢ mobaBueruem 0,5 %
CMeCH TIICHUYHBIX OTpyOeid ¢ 20 MI CEpHOKHUCIIOTO Xpoma, o0OecrieunBaroniei conepkanue 4,16 mr
xpoma Ha | Kr cyxoro BemecTBa koMmOukopma. Ilopocstam III, IV 1 V onmbITHBIX TPy CKapMIHBAIH
OCHOBHOH pallMOH C BBEJEHHEM 1-XpOMa C BOJIOW, HA OCHOBE KOTOPOW IOTOBMJIM BIAKHYIO CMECh U3
pacuera 0,5, 0,05 u 0,02 mT Ha 1 KT CyXOro BemecTBa KOMOMKOpPMa COOTBETCTBEHHO.

B xozne nccnenoBanuii B Hayasie ¥ B KOHIE OTKOpMa OBIITH OIpeeNICHbl HEKOTOPbIe FeMaToI0rHue-
CKHE TOKa3aTeIH MSATH XKUBOTHBIX OT KaKJOH TPYMIIBI IPH TIOMOIIN aBTOMaTHYECKOI0-aHAIN3aTopa
Medonic CF-620, a B CBIBOPOTKE KPOBH OIPENEsAIn OHOXUMUYESCKUE CISNYIONIUE TOKA3aTe/IN: OOIIHIt
0eIoK, MOUEBHHY, TITFOKO03Y, XOJIECTEPHH, Kablinii, (hocdop Ha aHamuzaTtope Cormay Liasys.

C 1enpio OIEHKH KauecTBa IOJIy4yaeMOW CBMHUHBI, MSICHBIX Ka4eCTB TYIIL-KadecTBa M TOIIIHHBI
XpeOTOBOrO MIMKKA TI0 3aBEPIICHUIO OTKOpMa OBLT MPOBECH KOHTPOIBHBIA YOO 5 CpeaHUX KUBOT-
HBIX U3 KOXJ0W I'PYIIIBL

Jl1st mpon3BOJACTBEHHON MPOBEPKU HanOosee 3PPEeKTUBHON JO3UPOBKHU A-XpoMa C BOJION B cOCTa-
Be parroHa Obuti chOpMUPOBAHBI JIBE TPYIIIBI KHUBOTHBIX M3 YHCIa MOJIOJHSIKA CBHHEH Ha OTKOPME,
o 60 ron. B kKax0H. JKUBOTHBIE KOHTPOJIBHON T'PYIIIBI MOMYyYadu CTaHAAPTHBIN MOTHOPALMOHHBIH
komoOukopm CK-26, a onbITHOM TpyTIIBI aHAIOTHYHBIH KOMOMKOPM K HAHOYACTHIIBI Xpoma. KomOnkopm
CKapMJIMBaJjcs 00eUM TpyIIaM B CMECH C BOAOH IMpHU COOTHOLICHUM KoMOMKopMa K Boge 1:2. B Boay
ISl JKUBOTHBIX ONMBITHOM Tpynmbl BHOcuan 0,05 Mr n-xpoma B pacyeTe Ha 1 KT CyXOro BemecTBa pa-
nuoHa. B ombiTe M3yyanan M3MEHEHHE KUBOW MacChl IOAOMBITHBIX KUBOTHBIX, TOTPEOICHIE KOPMOB,
MOP(}OIOTUUYECKHH COCTAaB TYII U (PU3NKO-XUMHUUECKHE TTOKA3aTEIHN Msca U cajla OT 5 CPETHUX KUBOT-
HBIX M3 Ka)KJI0W TPYMIIBI MOCIE TPOBEACHUST KOHTPOIBHOTO. y 005

bromerpuueckas 00paboTKa MaTepuaaoB MCCISTOBAHUI MPOBeIeHa M0 OOMIETTPHHSATHIM METO/IaM
BapUAIHOHHOM cTaTucTUKH 10 I1. ®. PokuikoMy' ¢ MCHOTB30BAHUEM DJIEKTPOHHO-BBIYHCIUTENBHOM
TeXHHUKH U TlakeTa mporpamm Microsoft Excel.

PesyabTaTsl 1 nx o6cy:kaenne. [IpuMenenne xpoma B paliioHax KOPMIIEHHU I TOPOCST Ha A0PAIHU-
BaHHUH OKa3bIBAJIO MOJIOKUTEIFHOE BIMSHIE HA X )KUBYIO MacCcy U CKOPOCTh pocTa (Tadi. 2).

Tab6numna 2. JKuBasi Macca U CpelHECY TOUHBII MPHPOCT MOPOCST HA AOPALINBAHHH

Table 2. Body weight and average daily weight gain of piglets at growing

I'pynmna >KHBOTHBIX

Ioxaszarens
I xkoHTpOIBHAS IT orterTHAs IIT oneITHAS IV onpiTHas V onbITHas

Cpednas scusas macca 00H020 NOPOCEHKA, K

B nauane onbiTa 28,441,51 28,4+1,55 28,4+1,51 28,4+1,56 28,4+1,58
B xon1e onbiTa 50,2+1,64 50,4+1,83 50,9+1,82 51,7+1,77 52,2+1,61
AOCOJIFOTHBIN MPUPOCT KUBOI MACCHI 21,8+0,71 22,0+1,27 22,5+1,60 23,3+0,85 23,84+0,56*
Cpeonecymounbiil npupocm HCueo Maccsl, &
3a Bech MepHOJ ONBITA 519,0£16,96 523,8+30,31 | 535,7+38,08 554,8+20,19 566,7+13,25%*
B % k xoHTpOIIO 100 100,9 103,2 106,9 109,2
* P<0,05.

Pe3ynbrarThl OIbITa CBHJICTENBCTBYIOT O Jyulield 3pQeKTHBHOCTH MPUMEHEHUST XpoMa B BHJIE Ha-
HOYACTHULl ¢ BOJOH 110 CPAaBHEHUIO C UCIIOJIb30BAHUEM CEPHOKHUCIIOIO XpPOMa U 7-XpOMa B CMECHU C IIILIe-
HuaHBIMA0TpyOsimu (11 u 111 onbiTHBIE Tpynmbl). HapamuBanue )UBOH Macchl 3a BECh MIEPHOJ OIBITA
Y HOAOIBITHBIX >KMBOTHBIX, ITOJIyYaBIINX HAHOYACTHIIBI XpoMa ¢ BoJoi B go3e 0,083 u 0,042 mr na 1 kr
CYXOr0.BeliecTBa KOMOMKOpMa, ObIIT0 CaMbIM BBICOKMM. CpeTHeCY TOYHBIH MPUPOCT ropocsT B IV rpymrme,
nomyyasimux 0,083 mMr n-xpoma Ha 1 KT cyXoro BemiecTBa KOMOMKOpMa, ObUT Oorbiie Ha 6,9 %, a B V noz-
onbITHOM Tpynne ¢ BHecenueM 0,042 MI/Kr cyxoro BemiecTBa komOukopma — Ha 9,2 % (P<0,05) mo
CPaBHEHHIO C KOHTPOJIBHOW Tpymmoil. MUHUMaIIbHAS JT03UpoBKa n-xpoma 0,042 MI/Kr cyxoro Bele-

! Pokunknii I1. ®. Buonoruueckas cTaTHCTHKA. — 3-€ M3]1., HCTIp. — Munck: Beim. mk., 1973. — 320 c.
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CTBa KOMOMKOpPMa OKa3ajiach JOCTATOTHON TSI 00SCIICUSHHS TIOTPEOHOCTH IMMOPOCAT B ’TOM OHOTEHHOM
3JIEMEHTE.

Brenenwne n-xpoma B koH1IeHTparun 0,083 MT Ha 1 KT cyX0oro BemecTBa KOMOUKOpMa C BOJOH OBLITO
2 deKTUBHEH N0 CPAaBHEHHIO C HAMIBUICHWEM Ha MIICHUYHBIE OTPYOH. YCTaHOBJIEHO, uTo Oonee addek-
THUBHO NUTATENbHbIE BEIIECTBA PALMOHA MCIIOIb30BaIM )KUBOTHBIE [V rpyIIIbl, y KOTOPBIX CpEAHECY-
TOYHBIN MPUPOCT )KUBON Macchl ObLI BhIIIE Ha 3,6 % 1o cpaBHeHwuto ¢ 1l rpynmnoil. MoHO 3aKII0YUTH,
YTO IpenapaTr XpoMa IpH BBEACHUHU 4Yepe3 BOAY JIyUlle pacrpenessiercs B KOMOMKOpME U IIOCTyHaeT
B OpraHu3M )KHBOTHOTO B HOpPMUPYyeMoM KosrdecTBe. CleayeT OTMETUTh, YTO ONTHMAIbHAS JI03UPOBKa
n-xpoma 0,042 MT, UCTIONTE3YEeMOTO C BOJIOW ISl IPUTOTOBIICHUS BIaKHOU cMecH, Obuta moutw B 100 pas
MEHBIIIE, YEM JIO3UPOBKA XpOMa B COCTaBE CEPHOKHCIION COJIH.

Pe3ynbrarhl HccienoBaHMi 110 BBEICHUIO XpOMa B PallMOHBI MOJIOJHSKA CBUHEH Ha OTKOpME Ipej-
CTaBJICHBI B Ta0II. 3.

Ta6nunmna 3. U3MeHeHNe KUBOI Macchl MOJIOHSIKA CBUHEl HA 0TKOpMe

Table 3. Body weight change of young pigs at fattening

I'pynma UBOTHBIX
ITokasarenn
I kKoHTpONBHAS 11 onbrTHASK 111 onrbiTHASE IV onbiTHas V omnbITHas

Cpeonss xcusas macca 00H020 NOPOCEHKA, Ke
B Hauvasne onbiTa 53,0+1,74 53,1£2,00 53,0+1,72 53,1£1,84 53,0£1,85
B xon1e omsiTa 105,1+2,76 107,1+£3,43 107,6£1,80 109,2+2,05 107,8+3,20
AOGCONIOTHBIN PUPOCT KUBON MaCChI 52,1£1,58 54,0+2,35 54,6+1,11 56,1+0,93* 54,841,71

Cpeonecymounbiil npupoCcm HCugou Maccol, 2
3a BeCh MepUOJ] ONbITa 585,4+17,72 606,7+26,43 613,5+12,53 630,3£10,50* 615,7+£19,24
B % x xoHTpOIIO 100 103,6 104,8 107,7 105,2

* P <0,05.

W3 nannbIx Tab71. 3 ciaeayeT, 4TO NCIOIb30BaHNE XpOMa B PAI[MOHAX OTKAPMITBAEMOT'0 MOJIOTHSKA
CBHHEH CIIOCOOCTBYET ero 0ojiee MHTCHCUBHOMY POCTY.

BBenenne cepHOKHCIIOTO XpoMa B CMECH. ¢ MIIICHUYHBIMA OTPYOSMU B parinoH cBuHEH 11 momxomnsIT-
HOH rpymnmnsl U3 pacuera 4,16 Mr xpoma Ha.l-KI' cyXoro BelecTBa KOMOMKOpMa BbI3BAJO TEHICHLUIO
K YBEIWUEHHUIO CPEIHECYTOYHOTO MPUPOCTa JKUBOKH Macchl Ha 3,6 % 10 CpaBHEHUIO C KOHTPOJBHOM
TpYIIION.

OO0orameHne paroHOB XPOMOM B (hopMe HaHOJACTHIL ¢ BoAoi B komudecTse 0,05 Mr Ha 1 KT Cy-
XOT0 BellecTBa KopMma Oblso Haubosiee 3pPEeKTUBHBIM AJIsI HAPALIMBAHUS KUBOW Macchl MOJOIHSKA
ceuHell. CpenHss xKuBasg Macca B KOHIE onbITa coctaBuia 109,2 Kr y )KUBOTHBIX 3TOH TPYTIIBL

AOCOMIOTHBIN 1 CPEAHECY TOUYHBIH IPUPOCT KUBOW MacChl 5KUBOTHBIX 3TOH Py Il OBLI JOCTOBEPHO
BbIIE Ha 7,7 % 1O CpaBHEHUIO ¢ KOHTPOJIBbHOW. Kak Oomnee Bricokas qo3upoBka n-xpoma (0,5 MI/Kr), Tak
U cHKeHHas B 2,5 paza (0,02 Mr/kr) Obliu MeHee 3((GEKTUBHBIMU MO HAPAIMBAaHUIO KHUBOW MacChl
OTKOPMOYHHUKOB 10 CpaBHEHHIO ¢ 103upoBKoit 0,05 Mr Ha 1 KT cyX0ro BelecTna parioHa.

Wzy4aemble 103MPOBKH BBOJIA XpOMa Kak B MOHHOW (hOpME B COCTaBE CEPHOKHUCIIOTO XpOMa, TaK
¥ B HaHO(OpPME YHCTOTO-5JEMEHTa He BBIXOIMIIN 3a TPE/eNbl IUana3ona ero ONoJIorHYecKoi aKTHB-
HOCTH U TOKCMYHOCTH. DTO 3aKJIIOUYEHHE TaK)Ke MOATBEP:KAACTCS pe3ysIbTaTaMH U3ydeHus mMopdoio-
THYECKOI'0 COCTaBa KPOBU U HEKOTOPHIX OMOXMMHUYECKUX META00IMTOB B €€ CHIBOPOTKE (TalJI. 4).

AHann3 Mopdo-0MOXMMHUYECKHUX MTOKa3aTele KPOBU MOKa3aj, YTO BCE OHM HAaXOJMJINCH B Ipeje-
nax (U3N0NOTMIECKO HOPMBI KaK B Ha4daJie ONbITa, TAK U B KOHLC BBIPALIUBAHUS )KMUBOTHBIX, U CY-
HIECTBCHHBIX PAa3IUYMil MEXKIY T'pynnaMu He oTMedaeTcs. MOKHO OTMETHTh TEHJACHLHUIO B Ooiee
HU3KHUX MOKa3aTensX cojiepikaHus Oelika, B CBIBOPOTKE KPOBU KMBOTHBIX, IMOJYUYaBUIUX 71-XPOM, YTO
CBUJICTEJILCTBYET O 00JIee MHTEHCHUBHOM €r0 MCIOJIb30BAaHUHU Ha MJIaCTHYECKHe (PYHKIUHU ISl CHHTE3a
OeNKOB IPyruX OpraHoB M TKaHel. Takoe saBieHne HAOII0AAN0Ch Y MNHTEHCUBHO PACTYIINX KUBOTHBIX
npyrumu uccnenosatessiMu [20]. B cbIBOpoTKe KpOBH KMBOTHBIX, MOJYUYHBIIUX XPOM KaK B COCTaBE
CEPHOKMCIION COJIM, TaK U 7-XPOM, OTMEYAETCs] CHUKCHHE CoAepkaHue xonectepuHa. O BIUSIHUU XPO-
Ma Ha coJepXKaHHe XOJECTEPHHA B CHIBOPOTKE KPOBHU KpbIc coobmanock euie B 1972 r. [21]. Cnenyer
yKa3arb Ha 0oJiee HU3KO€ COAepKaHue Kaiblus U Gpocdopa B KPOBU NMOPOCST, MOTYUABIIUX /-XPOM.
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Tabonuma 4. emaTosioruyecKue MOKa3aTeJ M MOAONBITHBIX CBHHEH

Table 4. Hematological indices of experimental pigs

I'pymnna »KMBOTHBIX
Iloka3arens
I xonTponBHAS IT onpTHAS III onbITHAS IV onpiTHas V onbiTHas
B Hauane uccreoosarnuii
I'emorioOuH, /i 115,543,23 113,0+4,62 106,5+1,66 108,5+1,71 115,0+2,35
Dpurponutsl, 10'%/1 6,29+0,25 6,03+0,20 5,76+0,07 5,91+0,12 6,0240,33
JletikormTsr, 10%/m 13,68+1,73 14,75+1,76 13,98+1,42 14,08+2,36 15,68+1,56
OO6muuii 6e10K, r/1 73,95+4,96 66,13+2,41 72,88+1,31 64,68+4,99 59,6+6,36
MoueBrHa, MMOJIB/JT 4,56+0,75 3,80+0,30 3,99+0,14 4,04+0,16 4,29+0,33
I'mroko3a, MMOJIB/JT 3,83+0,77 3,68+0,34 3,85+0,39 4,28+0,15 3,63+0,52
XonecTepuH, MMOJIb/JT 2,44+0,14 2,23+0,17 2,28+0,14 2,19+0,23 2,26+0,14
Kanpuwnii, MMOJB/1 3,19+0,07 3,09+0,10 3,11+0,05 2,81£0,07 2,80+0,08
Docdop, MMOIB/1T 3,13+£0,23 2,86+0,13 2,97+0,08 2,75£0,06 2,95+0,19
B konye ucciredosanuil
T'emorno6uH, r/n 126,0+8,07 109,2+10,46 125,0+1,78 124,0+6,75 124,5+5,69
DPUTPOLUTHI, 10'%/n 6,54+0,56 5,59+0,83 6,13+0,12 5,96+0,34 6,21+0,13
Jeiixonutsl, 10%/1 13,73+1,21 13,18+3,33 13,88+1,28 13,33+0,88 15,03+0,74
OOmuruit 6enok, r/i 79,43+4,36 78,05+5,11 67,65+1,99% 70,63+3,13 67,88+1,99
MoueBuHa, MMOJIB/JT 3,49+0,34 3,43+0,30 3,86+0,19 3,36+0,12 3,38+0,44
T'iiroxo3a, MMOJIB/JI 3,30+0,58 3,33+0,21 3,25+0,21 3,48+0,33 2,95+0,33
XonecTepuH, MMOJIB/IT 2,88+0,34 2,38+0,10 2,56+0,03 2,36+0,10 2,37+0,31
Kanpiuii, MMOJIB/1 3,03+0,15 2,99+0,15 2,59+0,12 2,77+0,17 2,34+0,14*
dochop, MMOITB/TT 3,42+0,34 3,15+0,19 2,96+0,15 2,91+0,18 2,98+0,27
* P<0,05.

B pesysbraTe KOHTPOJIBLHOTO Y0Os MSATH CPeIHUX KUBOTHBIX U3 KaXKJOH TPYIIBI OBLIO YCTaHOBIIE-
HO, 4TO Camble BHICOKHE MOKA3aTEIN MSCHON MPOAYKTUBHOCTH OBUIH Y )KUBOTHBIX [V ONBITHOH rpyTI-
eI, oyyaBmux 0,05 Mr n-xpoma Ha 1 KI cyXoro BemiecTBa KOMOMKOpMa. BBIXOa MSKOTHON YacTH
TYIIN B pacdeTe Ha 1 KT KOCTeH B 3TOH rpyIme coctaBui 7,14 kr, uto Oonbmie Ha 7,2 % 10 CpaBHEHHUIO
¢ KoHTpousieM. TonmuHa mnuka HaJl 6—7-M LPyAHBIM [IO3BOHKAMU Y NOJOINBITHBIX CBUHEH HAXOIMIIACH
B npenenax 29,9-27,5 mm. Ilnoniaaps nonepeyHoro ceUeHUs AIIMHHEHIIEH MBIl CIIMHBI B KOHTPOJIb-
HoiA 1 11 ombITHOM TpyTIe GblIa TPAMEPHO OMHAKOBOM 1 cocTaBuna 40,9 u 41,8 cM? cOOTBETCTBEHHO.
[Inomane «meimeyHoro riuaska» y.ceunei 1, IV u V rpynmn, B KOMOMKOPM KOTOPBIX BBOAMJICS 71-XPOM,
CYIIECTBEHHO OTJIMYAJICA OONbINel BeaMunHON M cocTapist 47,1, 48,6 u 49,7 cM? COOTBETCTBEHHO.
Pasznuna ¢ kortponem gqocroBepHa npu P < 0,05.

B pesynbrare TOKCHKOIOrH4ecKol U OMOJOruueckoi OleHKH 00pa3loB Msica M MEYCHH OT KUBOTHBIX,
MOTPEOISBIINX XPOM B Pa3IMYHBIX JJO3UPOBKaX U (opMax, yCTAHOBJIECHO, YTO Y TECT-OPraHu3MoB Tetra-
hymena piriformis depe3 2 4, 4, 6, 24 u 96 14 m3MeHEeHUH X GOPM U XapaKTepa ABIKSHUH HE OTMEYAJIOCh.

B ompiTe Ha OenbIX MBIIAX, MOJYYABIINX W HE MOTYyYaBIIUX XPOM, OTKJIOHEHWH B COCTOSTHUH
3JI0pOBBSI HE OOHAPY)KEHO, IMIEPCTHHIN MOKPOB OBLT TiagkuM, Onectsmum. CiydaeB maaexa u 3a0o-
JIEBAHUW KUBOTHBIX HE ObLT0. [IpHpoCT )XMBOW MacChl MBIIIEH, MOYYaBIINX 00pa3Ilbl Msca U TICYCHH
OT XUBOTHBIX, MOJTYYaBIINX XPOM, ObLII OOJIBIIE, YEM y HE TIOTy4YaBIIUX XpoM. [Ipu maTomoroanaTromMu-
YECKOM BCKPBITHH U3MEHEHUH BO BHYTPEHHUX OpraHax Ja00paTOPHBIX dKUBOTHBIX HE BBISBIICHO.

Ha 5TOM 0CHOBaHMHM MOKHO ClIeJIaTh 3aKJIIOYEHHE, YTO 00pa3Ibl Msca U MEYEeHH MOJIOAHSIKA CBU-
Hel, KOTOPhIM CKapMJITMBAJICS XPOM B BHJI€ COJIM M HAHOYACTHUII, OJIOKUTEIHHO TOBIUSIN Ha MIPUPOCT
YKUBOU MaCCHI MBIIICH U SBJISTIOTCS OMOJIOTHYECKN OE3BPEIHBIMU U HE TOKCHIHBIMH.

Pe3ynpraThl MpOU3BOJICTBEHHBIX UCTIBITAHUI HanOoee apdekTuHoi no3uposku 0,05 Mr/Kr cyxo-
r'0.BeIIecTBa KOMOMKOpPMa HAHOYACTHII XpOMa C BOJIOW [T MOJIOJTHSIKA CBUHEH Ha OTKOPME MPECTaB-
JIEHBI B TA0II. 5.

[lomy4yeHHbBIE ONBITHBIE TAHHBIE CBUJIETEITHCTBYIOT O TOM, YTO BBOJ] HAHOYACTHUII XpPOMa K MTOITHOpa-
LIUOHHOMY KOMOUMKOPMY, KOTOPbIH CKapMJIMBaJIk Ha npoTshkeHuu 100 KopMO-IHEH >KMBOTHBIM OIIBIT-
HOW TPYIIIBI, TOCTOBEPHO MPUBOAMI K WX Ooliee MHTEHCUBHOMY pOCTy. CBHHBU OIBITHOW TPYIIIBI
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B KOHIIE TIEPHO/a B CpeHEM Becwin Ooublre Ha 6,3 kxr, wiu Ha 6,3 % (P < 0,005). Y HEX 0TMEYeH A0CTO-
BEpHO 0oJiee BBICOKHUI CPEIHECYTOUHBIN NPUPOCT )KUBOHW MacChl, KOTOPBIN ObLT OoJbiie Ha 61 T, WK Ha
9,8 % (P < 0,005). bputo ycTaHOBNIEHO, YTO JKWBOTHBIE OIBITHOM TPYIIIBI MOTPEOISII KOMOMKOPMOB
MeHbIe Ha 1,5 %, a B pacuere Ha 1 Kr nmpupocTa xuBoi Maccel — Ha 10,4 %. Ha xonenr otkopma.co-
XPaHHOCTh B KOHTPOJBHOH rpymnme coctaBuia 96,5 %, uro Hmke Ha 3,5 % 10 CpaBHEHHIO C OHBITHOM
TpYMION, TAe AaHHbIH nokaszarenb coctaBui 100 %. JKuBoTHBIE BBIOBLIM TIO MPUYUHE TPAaBMbI KOHEU-
HocTell. B KoHIle oTKOpMa OBIT MpoBeneH YOOl JKUBOTHBIX, 1O 5 TOJI. M3 KOHTPOJBHOW. .U OMBITHOW
TPYMIIbL, C AHATOMUYECKOH Pa3leNikoi Tyl M OTOOPOM CpeaHHX Mpo0 Msca AJMHHEUNIEH MBIIIIIEI
CIIUHBI U XpEOTOBOTO MOIKOXKHOTO Calla Ha TIPEIMET ONpe/iesieHusT GU3NKO-XUMHUIECKUX N -MOP(OIIOTH-

YeCKHUX Nokaszartereit (Tadi. 6).

Ta6nuna 5. Ioka3aTean pocTa NOJONBITHOIO MOJIOHSIKA CBHHEIl H pacxoja KOPMOB

Table 5. Growth rate indicators of experimental pigs and feed consumption

TToka3zarens KOHTPOHBHaﬂ rpynma OnbITHAs rpynmna

KonuvecTBo )KMBOTHBIX, IO

B Hayajie OIlbITa 60 60

B KOHIIE OIBITA 58 60
CpenHsis )KUBasi Macca OHOM T'OJIOBBI, KT

B HaYaJie OIbITa 38,3+0,54 38,4+0,82

B KOHIIe onbITa (uepe3 100 kopMo-aHeil) 100,3+0,85 106,6+1,29%**
AOCONIOTHBIN PUPOCT KUBOI MACCHI, KT 62,0 68,2
CpenHecyTOUHBII MPUPOCT KUBOM MACChI MOJOMBITHBIX MOPOCSAT 32 OIBIT, T 620,0+3,09 681,2+4,70%*
[MoTpebnenne kopma B CyTKH, KT 2,03 2,00
Pacxon xopma B pacuere Ha 1 Kr nmpupocTa ;KUBOI Macchl, KI' 3,27 2,93
CoxpaHHOCTB, % 96,5 100,0

*k P <0,005.

Tab6nuna 6. Mopdosornyeckuii cocTaB Ty 1 GU3NKO-XUMHYECKHE MOKa3aTeJH Msica, cajia MOJIOAHSIKA CBUHEH

Table 6. Morphological composition of carcass and physical and chemical indicators of meat and fat of young pigs

Tlokasarens | KonTponbHas rpynmna OnbITHas TpyTna B % K KOHTPOJIBHOH TpyTIIe
Cocmag myw
Y2 Ta300eIpeHHOH YacTH, KT 13,26+0,69 13,71+£0,51 103.4
Cauo, xr 2,61+£0,29 2,40+0,40 91,9
Koctu, kr 2,36+0,12 2,43+0,09 103,0
Msico, KT 8,29+0,66 8,88+0,50 107,1
Dusuro-xumuyeckue nokazamenu mMaca
Peaxuus cpenst, pH 5,38+0,12 5,18+0,04 96,3
IIBeT, /1. SKCTUHKIIHNH 66,50+2,38 79,00+1,83** 118,8
YBapuBaemocTb, % 33,20+2,39 34,95+4,28 105,3
BnaroynepxuBaroriast.cioco0HOCTh, % 27,94+3,61 33,50+4,93 119,9
Bnara, % 75,34+1,62 73,25+0,61 97,2
Kup, % 6,46+1,21 5,91+0,85 91,5
3oia, % 0,7240,10 0,68+0,13 94,4
IIporenn, % 17,48+2,69 20,16+0,69 115,3
Dusuro-xumuyeckue nokazamenu caud
Bnara, % 10,51£3,72 6,55+0,67 62,3
Kup, % 87,34+3,52 91,09+0,40 104,3
3oma, % 0,08+0,01 0,07+0,01 87,5
[Ipoteun, % 2,08+0,69 2,29+0,80 110,1

#% P <(,005.
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AHaIM3 XUMHUYECKOTO COCTaBa MsCA BBIABMJI, UTO COIACP)KAHUE BJIArd, XKUPA U 30Jbl ObUIO HUXKE
B o0Opasiiax, OTOOpaHHBIX OT XKUBOTHBIX, MOJIYYaBIINX /1-XPOM, a COAEpKaHWe MPOTEeHHa — OOoJIbIIe
Ha 15,3 %. AnanorndHas TEHICHIHS BBHISBJICHA B XMMHYECKOM COCTaBe caya, KOJIWYECTBO MPOTEHHA
B caJic B 00pa3iax OT OIBITHBIX )KHBOTHBIX OBILJIO BBIIIE IO CPABHEHUIO ¢ KOHTPOJIBbHBIMH Ha 10,1 %.
BrisiBiiena teneHIus 0osiee BBICOKOTO COZIep)KaHMe Msica U MOHMKEHHOTO cajla B TYIIaX >KMBOTHBIX,
MOy YaBIINX A-XPOM, 110 CPABHEHHUIO C KOHTPOJIbHBIMHU )KMBOTHBIMH.

Pacuer nokasareineli SJkOHOMHYECKOH 3(PPEKTUBHOCTH UCIIOJIB30BaHUST KOPMOBOH J00aBku «HaHo-
minanT Xpom (K)» B panmoHax MojofHsAKa CBUHEHW Ha OTKOpPME MOKa3all, YTO €€ BBEJACHHE C BOJOU
B npo3upoBke 0,05 Mr Ha 1 KT cyXoro BemiecTBa KOMOMKOpPMa BEIET K YBEIWUYCHHUIO CPEAHECY TOYHOTO
1 BaJIOBOTO MPUPOCTA KUBOW Macchl, cHIkeHuto Ha 10,4 % 3aTpar kopMoB Ha 1 KT mipupocra, cede-
CTOMMOCTH TostydaeMoi nponykuuu Ha 10,2 % M HOITy4YeHHIO JOMOIHHUTEIBHOU YCIOBHON MPUOBLIH
B pacuere Ha | Kr mpupocTa xuBoii Maccel B pazmepe 0,21 py6., miu 0,12 y.e.

3akJuioyenue. [lonyueHHble B X0/1€ MCCIEIOBaHUI JaHHBIE MO3BOJISAIOT PEKOMEHI0BATh PUMEHE-
Hue HaHoyacTHl Xxpoma B konuuecTBe 0,05 Mr Ha 1 Kr cyxoro BemecTBa KOMOMKOpPMa ISl MOJIOJHSIKA
CBHHEH IIeproja JIOpAIlUBAHUS M OTKOPMA C LEJIbIO YBEIMUYEHHUS CPEIHECYTOMHOIO IPUPOCTA UX KH-
BOM Macchl, COKpAIIEHUs 3aTpaT KOPMOB Ha €€ MOJTYUYCHHE, ITOBBILICHUS KauyecTBa MICHON MPOAYKIUH
KUBOTHBIX U 00€CIEUCHHSI SKOHOMUYECKON 3 (PEeKTUBHOCTH ITPOU3BOICTBA CBUHUHBI.

Kopmosas no6aska «Hanomraat Xpowm (K)» ¢ cogepkanunem 1 r HaHOYACTHUII XpoMa B 1 1uTpe Mo-
JKET BHOCHTBCS B COCTaB PallOHA KaK Yepe3 BhINManBaeMYyI0 )KUBOTHBIM BOJY ITPH CYXOM THIIE KOpMJIe-
HUSI, TaK U C BOAOH, NCHOIB3YEMOH I PUTOTOBJICHHU S BIIAXKHBIX KOPMOBBIX CMECEH.

B pacuere Ha 1 51 BhImamBaeMoi BojbI HeoOXxoaumo 100aBisTh 0,025 M nobaBku «HaHommaHT
Xpom (K)» u Taxxe — 0,025 ma Ha 1 71 BOjIbI, BHOCUMOH B KOPMOBYIO cMech. COOTHOIIEHHE KOMOHKOP-
Ma ¥ BOJIbI B 3TOM Clly4ae JJOJKHO COCTaBlATh 1:2. BHeceHue ) u KON KOpMOBOii 100aBku «HaHormaHT
Xpom (K)» ¢ Bomoii mo3Bossier obecrnednTs NOTPeOICHUE )KUBOTHBIMU HEOOXOJUMOI'0 KOJIMYECTBa
HaHOYacTHUI[ Xpoma B koiudecTse 0,05 Mr B pacueTe Ha | KT cyXoro BelecTBa KOMOMKOpMA.

Pe3ynbrarsl, Mony4eHHbIE B XOJ€ HUCCIICAOBAaHMI, MOTYT OBITH MCIIOJIb30BAaHbI B HAYUYHO-IIPAKTHU-
YEeCKOU JIeSITENILHOCTH B 00JIACTH KOPMIICHUS CEIIBCKOXO3HCTBEHHBIX JKUBOTHBIX U KOMOMKOPMOBOI
MPOMBIILIIEHHOCTH.
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