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KOPPEKUUA MUHEPAZTbBHOTO NMPO®UNA Y NTUL, BBEAEHUEM
B UX PALUNOH BYMBA NOAKOPMKHU
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Llens pabomesi - usy4ume rnokazamesnu MUHepasnbHO20 0OMeHa y Kyp-HecyuweK rpu esedeHuu 8 Ux PayuoH
6e1K080-y2/1e800HO-MUHEpPaAs1bHO-8UMAaMUHHoU 0obaeku (BYMB/]) - coesoli okapbl. IKcrnepumeHmol NposedeHsl Ha Kypax-
HecywKax nopodsl «Xalicekc» 8 8o3pacme mpéx mecsaues 8 meyeHue 150 OHeli 8 yacmHom nmuyeso04ecKkom xosalicmee
YneaHosckol obaacmu. [Tmuy codepxanu epynnoasim crnocobom (no 50 kyp) co ceo600HbIM Bocmynom K 8ode U nuuje.
Lna ¢husuonozuyeckozo aKkcrnepuMmeHma (hopmuposanu 2pynmel aHan0208 rno 10 nmuy e kaxcool. KoHmponeHas epynna
nosy4yana ocHo8Hol payuoH (OP), c6anaHcuposaHHbIl M0 OCHOBHbIM MUMaAmMesnbHuiM seljecmeam. OnbimHol epynne
nmuy, pas 8 cymxu ckapmauganau bYMB/] (coesyto okapy) rno 50...60 2/20n. KoHUeHMpayuo MuHepasnbHeix 31eMeHmo8e
8 KOCMHbIX MKAHAX onpeodensdnu MemooomMm amomHoli abcopbyuu Ha cnekmpogomomempe gupmsi «Perkin Elmers
(CLLIA). AHanu3 nosny4YeHHbIX OAHHbIX MOKA3as1, YMo 00 8AUSHUEeM MOOKOPMKU KOHUEeHMpPayus Kanbyusa 8 bedpeHHoUl
Kocmu Kyp onbimHol epynmel yseau4yuaace Ha 23,3 %, a yposeHb ¢hochopa coomeemcmeeHHO yeenu4vuncsa Ha 14,5
% o cpasHeHU ¢ OaHHbIMU 8 KOHMPObHOU 2pyrne. CoomHoweHue Kaabyua K hocihopy HOpManu3oeanoce 8o 2-U
epynne u cocmasuso 1:1,8. Habarodanace 3amemHas meHOeHYUA K y8enudeHU0 KOHUeHmMpayuu Kaasyus 8 epyoOHbIX
molwyax Kyp 2-i epynnel Ha 18,0 % u ¢pocgpopa Ha 8,0 %, o cpasHeHUKO C OAHHbIMU 8 2pynne aHan0208. M3yyeHue
CO0epPHaHUA KaOMUA - 00HO20 U3 CaMbIX OMACHbIX MAXENbIX MEMana08 NoKA3asn0, Ymo e20 yposeHb 8 MbluieyHoU
U KOCMHOU MKAHU KOHMpOosbHOU U onbimHoU 2pynmbl Kyp-HecyweK He npesvicun donycmumsili MAY (0,05 me/ke),
ycmaHoeneHHbil CaHlMuH P® 2.3.2 1078-01. lpu smom e2o KoOHUeHmMpayus e npobax onsimHol 2pynnsl bbiaa HUXe
KoHmpossa Ha 31,0 u 50,0 % coomeemcmeeHHO. BKa4YeHUe 8 pauuoH Kyp-Hecywek BYMB noOKopMKU Ha OcHoge

coesoli OKapbl Hopmasusyem MUHepCIfIbeIU obmeH 8 ux opeaHu3me.

BsegeHue

3a nocnegHue rodbl B HAay4yHOM MMpe Mo-
NlydyeHa ob6WuMpHaa MHPopMaLMA MO PasINYHbIM
acrnekTam MUHepasibHOro obMeHa U NMUTaHUA K-
BOTHbIX W NTUL,, CEMYAC nepes y4EHbIMU CTOMUT 3a-
Ja4a co34aTb LEeNoCTHYH cuctemy. Cuctema mu-
Hepa/sibHOro NMUTAaHWUA - 3TO HAaYKOEMKUI NPOAYKT,
obnagatowmMini  BOSMOXKHOCTbIO HEOorpaHMYeHHOoro
ACCMMMUIMPOBAHMUS HOBbIX AAHHbIX MO MUTAHUIO,
perynsunm mmHepanbHoro obmeHa, NpoAyKTUBHO-
CTW M KayecTBa nosy4yaemon npoayKkumm [1, 2]. Ans
KMBOro OpraHuMama 6uonorvyeckass AOCTYNHOCTb
MMWHEpPasibHbIX 3/IEMEHTOB 3aBUCUT OT MHOTUX QaK-
TOPOB: BO3pacTa, NoNa, ypPoBHA obecneyeHHOCTH
3TUM 3/IEMEHTOM U ero notpebaeHus, oT BUAA Kop-
Mma, ero ¢pusmyeckomn Gopmbl, cnocoba NogroToBKM
K CKapM/INBaHMUIO, CTPYKTYpbl pPaunoHa, Haau4uma
B HeM xenatoobpasoBaTenei, aHTaroHUCTOB, Mo-
BEPXHOCTHO-AaKTUBHbIX BELLECTB, OT XMMWUYECKOM
$OpMbl KaTMOHOB M aHMOHOB, BAJIEHTHOCTM, pas-
Mepa YacTuL, U PacTBOPMMOCTU B xumyce [3, 4, 5,
6].

[oKa3aHo, YTO MACO M MACOMPOAYKTbI B MK-
TaHWUW YenoBeKa C/Y»KaT UCTOYHMKOM MOJHOLEH-
Horo 6esiKa, *KMpa, MUHEPANbHbIX U SKCTPAKTUB-
HbIX BELLECTB, BUTAMUHOB, NoTpebaeHne KOTopbIX
ABNAETCA HEOHXOAMMbBIM A/19 HOPMANIbHOTO GYHK-
LMOHMpPOBAHMA opraHmama [7, 8]. Mpu atom Tpwu
yeTBepTM OT obuiero KosmyecTsa noTpebasemo-
ro mMsaca NPUXoAMTCcA Ha MAcO NTuubl. Ha ceroaHs
Poccua ocTaeTca KpynHeMWMM MMNOPTEPOM MsAca
N MACHOW NPOAYKLUM U CTOUT Ha NepBOM MecTe B
MUpe Mo MMNOPTY msAca NTuubl [9].

[Ona MHOTMX KMBOTHOBOAOB M MTULEBOAOB
aKTyanbHO MpPUMEHEHWEe HOBbIX BbICOKOIpEK-
TUBHbIX KOPMOBbIX CPeacTB, boraTbix 6enKOBbIMU
N MUHEPasbHbIMW KOMMNOHEHTaMM, BUTAMMUHAMM
ON1A CeNIbCKOXO3AMCTBEHHbIX KMBOTHbIX M NTULLbI,
KoTopble 6yayT cnocobcTBOBaTb YBEAUYEHUID UX
NPOAYKTUBHOCTM, @ TaK¥Ke MOryT npodunakTnpo-
BaTb 3ab0/seBaHUA, CBA3aHHbIE C HAPYLIEHUAMMU
obMeHa BelLecTB, BbI3BaHHbIX HEAOCTAaTKOM MuUTa-
TENbHbIX U BMONOrMYECKM aKTUBHbIX BELLECTB, MU-
HepanbHbIX anemeHToB [10, 11, 12, 13, 14, 15].
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Puc. 1 — CoaepxkaHue Kanbuma u dochopa B 6eapeHHOI KOCTU Kyp-HecyLleK Npu CKapMaMBaHUU

ByM Bplr r/Kr

Lenb pabotbl - M3y4nTb NOKasaTenu muHe-
pasibHOro 06MeHa y Kyp-HecyLleK Npu BBEAEHUN B
nX paumoH 6enkoBo-yrmeBoAHO-MUHEPaIbHO-BUTA-
MWHHOW go6aBkM (BYMB/) - coeBoit oKapbl.

O6beKTbl U MeToAbl uccneaoBaHuii

JKCMepuMMeHTbl MpoBedeHbl Ha Kypax-He-
CyWKax nopogbl «Xalcekc» B Bo3pacTe TPEX me-
cAues B TeyeHue 150 aHen B 4acTHOM NTULEBOA-
YecKOM Xo3sMCcTBe YNbAHOBCKOM obnactu. MTuy,
coaepKanu rpynnosbim cnocobom (no 50 Kyp) co
cBO6OAHBbIM 4OCTYNOM K BOoge M nuLle. Ans ¢pusmno-
JIOTMYECKOro 3KcnepMmeHTa GopmupoBanu rpyn-
nbl aHasnoros no 10 nTuy, B Kaxkaoi. KoHTponb-
Has rpynna nosy4ana OCHOBHOM paumoH (OP),
cbanaHCUMpPOBAHHbIMA MO OCHOBHbIM MUTATE/IbHbIM
Bewectsam. OnNbITHOM rpynne NTWL, Pas B CYTKK
ckapmameanu BYMB/, (coesyto okapy) no 50...60
r/ron. KoHUEHTpauuio MUHEPaNbHbIX 3/1€MEHTOB
B KOCTHbIX TKaHAX onpeaenany metogom aTOMHOM
abcopbumm Ha cnekTpodoTomeTpe dupmbl «Perkin
Elmer» (CLUA).

Pe3ynbrathl UccnesoBaHUM

Cpegyn HOpMMUPYEMBIX MAKPO3/1€MEHTOB OC-
HOBHasA PO/ib OTBOAUTCA KanbLumio U docdopy. B no-
CTPOEHUMN KOCTHOW TKaHW U 0Bpa3oBaHUM AMYHOM
CKOp/IyMnbl Y NTUL, y4acTBYIOT Kanbumini n dpocoop.
Ha dopmunpoBaHme cCKopaynbl HecyllKa pacxoayeT
2,1- 2,2 r KanbuuA, Ha BCe OCTa/ibHble NPOLECCHI -
0,1r, cnepoBaTeNbHO , NPU FOA40BOM ANLEHOCKOCTH
B 270 Aauy, pacxog coctasut 600 r Kanbumna. Konum-
YecTBO Ka/ibLMA, NOCTyNalowWwero n3 Kopma Ha no-
CTPOEHMEe CKOPAYMbl, cOCTaBanaetr okono 60-75 %,
OCTa/IbHOe NocTynaeT us TpybuaTtbix KocTel. B be-
OPEHHOM KOCTM Kyp copepxutca 54-62 % 30nbl, B
TOoM yncne 23-28 % Kanbuma n 10-12 % pocdopa.

YMeHbllueHMe AaHHbIX NoKasaTenel Ha 20-30 % ot
HOPMbI CBMAETENLCTBYET O HAPYLIEHUU MUHEPASb-
HOro nuTaHua [2, 15].

o pe3ynbTaTam NpoBeAEHHOIO HAaMU nUcce-
[0BaHUA OblI0 YCTAHOBNEHO, YTO KOHLEHTpaumsa
Kanbumnsa B 6e4peHHOM KOCTU Kyp OMbITHOM rpynnbl
yBenuumnacb ao 60+3,7 r/kr, uto Ha 23,3 % 6onblue
MO CPaBHEHMUIO C AaHHbIMUW B KOHTPO/IbHOM rpynne,
KoTopble coctasmnun 46+2,08 r/kr. B To e Bpems
y ATUL, 2-i rpynnbl ¢ npumeHeHnem BYMB/, npo-
MCXOAMNO NOBbIWEHWE B KOCTHOM TKaHM YPOBHA
docdopa ao 33+1,3r/kr, uto Ha 14,5 % , yem B 1-i
rpynne, rae ero cogep)kaHue cocrasmno 28,2+1,5
r/Kr (puc. 1).

Kanbumint n pochop TecHo B3aMmMoOenCTBY-
IOT B OpraHM3me NTULbI, TaK, CHUXEHUEe Konunuye-
cTBa ¢ochopa CTaHOBUTCA MPUYMHOW YXyALIEeHUs
YyCBOAAEMOCTM KasibumA. AHanM3 faHHbIX NOKasan,
4YTO COOTHOLLEHWe Kanbuua K dochopy Hopmanu-
30Ba/iocb BO 2-1 rpynne u coctasuno 1:1,8. 310 co-
rNacyeTca C coaeprkaHnem Kanbumsa n docdopa B
CbIBOPOTKE KPOBM KYp 3TOW Fpynnbl, COOTBETCTBEH-
HO yBenmnumnocb Ha 21,2 % npu P<0,05 n 16,8 % po
5,09+0,28 1 2,16+0,68 MMONb/N NO CPaBHEHWUIO C
KOHTpoO/iIEM.

docdhop M KanbuMii copepKatca BO BCEX
TKaHSAX }XMBOTHOIO OpraHM3ma M sBaatoTcA 0bA3a-
Te/IbHbIMM KOMMOHEHTAMM ero BHYTPEHHEeN cpesbl.
YposeHb ¢pochopa B opraHn3ame nTULbl He TaK no-
CTOAHEH, KaK YPOBEHb KaibLMA, N B 3HAYNTENIbHOM
CTeneHun 3aBMCUT OT BO3pacTa, COCTaBa paLMoHa 1
WHTEHCMBHOCTM 0BMeHHbIX npoueccoB. N3yyeHune
COZEPKAHMA BbllLIEHA3BaHHbIX MAKpPO3/IeMEHTOB
B MbIWEYHON TKAaHW NOAONbITHLIX NTUL, C NpUme-
HeHnem BYMB/ no3BoAWNO YCTaHOBUTbL paHee
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Puc. 3 - CoaeprkaHue Kagmua B KOCTHOM TKaHU Kyp-HecyLleK npu ckapmnausauun BYMBL, mr/Kr

BbIfIB/IEHHYIO 3aKOHOMepHOCTb. Habntoganach 3a-
MEeTHanA TeHAEHUMA K YBEIMYEHWNIO KOHLLEHTPAL MM
KasbUMA B TPYAHbIX MbIWLAX Kyp 2-M rpynnbl Ha
18,0 % (2,6+0,2 r/kr) u docdopa Ha 8,0 % (2,7+0,21
r/Kr) No cpaBHEHUIO C AAHHbIMK B rpynne aHaso-
rOB, YTO YKa3blBaeT Ha YCU/IEHUE MWUHEpPasbHOro
obmeHa (puc. 2).

Mpu n36bITOYHOM NOTPebAEHUM C KOpMamM
KaaMMA Y XMBOTHbIX HapyLaloTcA 06MeHHble Npo-
Leccbl, ocobeHHO 0bMeH UMHKa, Meau, KanbLuma
n ¢ocoopa. Hapywaetca dochopHO-KanbLMEBDBIN
obmeH B opraHuame. MosHON ACHOCTU POAN Kapg-
MWA B MasblX fl03aX B OPraHM3Me He CyLLecTBYyeT.
Ho M3BecTHO, YTO B TOKCMYECKUX [03aX Kagmuid
HaKanAMBaeTCcA B KOCTAX M MbILILAX, A€ 3aMeHneT
KafbLUMI B KOCTAX, @ B GepMeEHTAxX 3aMeLLaeT LMHK,
4TO NMPUBOAUT K OCTEOMNOpPO3Y, HapyLleHUto AlLe-

Knagku y kyp [5, 10]. Mo AaHHbIM CNeKTpoOMeTpuU-
YeCKOro aHa/M3a Mbl YCTAHOBW/M, YTO COAEpPIKa-
HMEe KagMMA B KOCTHOM TKAHM Kyp OMbITHOM rpynnbl
6b110 HebobwKuM 1 coctasuno 0,025+0,014 mr/kr,
4yTo Ha 50,0 % MmeHblue, YemM B KOHTpPO/IE, F4e ero
ypoBeHb nosbicuaca go 0,05+0,004 mr/Kr (puc. 3).

B npobax rpyaHoM mbiwubl Kyp 2-iA rpyn-
Nbl 6blAM 0BHapyXKeHbl NUlb Ccneabl Kaamus
0,00025+0,00025 mr/Kr, a B npobax KOHTPOJIbHOM
rpynmnbl ero KoHUeHTpayma coctasuaa 0,008+0,002
mr/Kkr (puc. 4).

N3yyeHMe cogeprkaHma KagMusa - 04HOro m3
CaMbIX OMACHbIX TAXENbIX MeTannoB 2-ro Kjacca
OonacHocTU (KaK pTyTb M MbllWbAK) MOKa3ano, 4To
ero CoAepraHMe B MbILIEYHOM U KOCTHOM TKaHU
KOHTPOJ/IbHOM M OMbITHOW FPYNN Kyp-HecyleK He
npesbicMao gonyctumoro npegena MAY (0,05 mr/
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Puc. 4 - CoaepyKaHune KagmmA B MbILLEYHOM TKaHU Kyp-HecyLLeK npu ckapmamsaHmum BYMBU, mr/kr

Kr), yctaHoBneHHoro CaHnluH P® 2.3.2 1078-01.
Mpn 3TOM ero KoHUeHTpauna B npobax onbITHOM
rpynnbl 6blna HUXKe KoHTposa Ha 31,0 n 50,0 %
COOTBETCTBEHHO. CniefoBaTeNIbHO, MNPUMEHEHMEe
BYMB/, cnocobcTBOBaNO CHUMKEHUIO YPOBHA Kag-
MUA B TKAHAX OPraHM3ma Kyp, OKasbiBasA MONOXKM-
TeNbHoe BAMAHUE Ha dochOpPHO-KaNbLUEBLIN 06-
MEH, YKpenieHune KocTen.
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CORRECTION OF MINERAL PROFILE OF BIRDS IN CASE OF APPLICATION OF PROTEIN-CARBOHYDRATE-MINERAL-
VITAMIN ADDITIVE IN THEIR RATION

Sharonina N.V., Mukhitov A.Z., Dezhatkina S.V.
FSBEI HE Ulyanovsk SAU
432017, Ulyanovsk, Novyy Venets Boulevard , 1. Tel. 8 (8422) 55-23-75,
e-mail: dswi1710@yandex.ru

Key words: calcium, phosphorus, feed additive, ration, poultry.

The purpose of research was to study the mineral exchange rates of laying hens in case of introduction of a protein-carbohydrate-mineral-vitamin
supplement - soy okara into their diet. Experiments were conducted on Hayseks laying hens at the age of three months in a private poultry farm of Ulyanovsk
region for 150 days. The birds were kept in groups (50 hens each) with free access to water and food. Analogue groups of 10 birds in each were formed for
the physiological experiment. The control group received main ration, balanced by the main nutrients. Test group of birds was fed with protein-carbohydrate-
mineral-vitamin supplement (soya okara) in the dose of 50 ... 60 g / head once a day. The concentration of mineral elements in bone tissues was determined
by atomic absorption method on a spectrophotometer by Perkin Elmer firm (USA). The analysis of the obtained data showed that calcium concentration in the
femoral bone of chickens of the test group increased by 23.3% and the phosphorus level increased by 14.5% compared to the control group. The correlation
of calcium to phosphorus normalized in the 2nd group and was 1: 1.8. There was a noticeable increase tendency of calcium concentration in pectoral muscles
of hens in the 2nd group by 18.0% and phosphorus by 8.0%, compared to the group of analogues. The study of cadmium content, one of the most dangerous
heavy metals, showed that its level in muscle and bone tissues of control and experimental groups of laying hens did not exceed the allowed MRL (0.05 mg /
kg) established by SanPiN of RF 2.3.2 1078-01. At the same time, its concentration in the samples of the test group was below the controls by 31.0 and 50.0%,
respectively. Application of protein-carbohydrate-mineral-vitamin supplement on the basis of soy okara in the diet of laying hens improves mineral metabolism
in their body.
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