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KOPMJIEHME
NUTRITION

L HayuHas cratbs

YAK 636.085.25:636.087.7:636.597

lNepeBapMMOCTb U HCNOJIb3OBAHUE
nUTaTe/ibHbIX BELLeCTB yTKaM¥
POAMTEJIbCKOro cTaza npyu BKJ/IIOUEHUMH
B KOMOMKOpPM aHTMOKCMAQHTA

Banentun Hukonaesuu LLunoe', llouua KamunesHa ®axprauHora', Onbra BaneHtuHoBHa CeMuHa?,
Penar MapatoBuu Axmapynamn3

1Ore0Y AMNO «TatapCKUit UHCTUTYT NEPENOAroTOBKU KaApoB arpo6usHecar»; 2000 «buomup», r. KazaHb; 3000 «HTL «AxmaaynnumHbi»,
r. KasaHb

AHHOmMauus: VsyuyeHvl nepeBapumocme U Ucnosiv3oBaHue nuMamenvHobIx BeuwiecmB payuoHa ymkamu podumesiv-
cKo2o cmada kpocca «Heppu-Bennu» npu GkaoveHUU 6 KOMOUKOpPM XUpopacmBopumozo aHmuokcudaHma «buc-
@eHon-5». B parHee npoBedeHHvix uccnedoBaHusx 6vina ycmaHoﬁﬂeha onNMUMAsvHas do3a ckapmaubavus ymkam
u3ydaemoe2o npenapamad, komopas cocmabuna 25,0 e Ha 1 m koméukopma u cnoco6cmBoBasa noBvilieHuto SUYHOU
npodykmuBHocmu Hecyulek, yyuuieHUo UHKY6auUuoHHbIX kKayecme@ suy, u yBenudyeHuro Gvi6oda ymam. B npedcmaG-
JIeHHOM Ucc1iedoBaHuu ma e 3osa aHmuokcudaHma noBuildana nepeGapuMocms U UCNO01b306aHUe NUMamesibHviX
Gewecm@B pauuoHa, 6 yacmHocmu, docmoBepHo noBeiuiana nepeBapumocme coipo2o hpomeuHa (Ha 3,8%, p<0,001),
cvipoti knemvamku (Ha 1,82%, p<0,01) u 6e3azomucmopix 3KCmpakmuBHuix Geuiecmb (Ha 2,34%, p<0,001), ucnonv3o-
Baxue azoma (Ha 2,56%, p<0,01), kanoyus (Ha 9,93%, p<0,01) u ¢pocgpopa (Ha 1,48%, p<0,05). Dmu daHHvie cBude-
menbcmByiom o 6o/1ee UHMeHCUBHOM npomeKaHuu npoueccoB nuwebapeHus y ymok, nosy4abuiux aHmuokcudanm,
U 0 6os1budeli docmynHocmu 618 HUX numameJivHoix Geuiecm@ pauuoHa Ha 06pas3oBaHue Suu,.

KnioueBvie cnoBa: ymku; nepeBapumocme numamesibHoix Geulecm@, sliueobpasoBarue, 6a1aHc, KanoUui, ¢oc-

¢op, asom.

Ana yumupoGanusn: LunoB B.H., ®axpmduHoBa J1.K., CemuHa O.B., AxmadyanuH P.M. lMepeBapumocme
U Ucnov3oBanue numamesvHolx BeulecmB ymkamu podumenockozo cmada npu 6k/toueHud 6 KoMGUKopm
anmuokcudanma // Mmuue6odcmBo. — 2022. — No4. - C. 38-42.
doi: 10.33845/0033-3239-2022-71-4-38-42

BeepeHue: O6ecneyeHmne Niun-
LLeBOAYECKOM OTpaC/n NOJHOpaLU-
OHHbIMM KOM6UKOPMAMU C BKIIO-
YeHUEeM B UX COCTaB KOPMOBbIX A0-
6aBOK ABNSIETCH OAHMM W3 MMABHbIX
3J1IeMEHTOB pelleHusa npobsem, CBs-
3aHHbIX C NOBbILLEHWEM NPOAYKTUB-
HbIX KQUeCTB Ce/IbCKOX03MCTBEHHOM
ntuubl [1,2]. ns noBbiLeHUA Npo-
OYKTUBHOCTU CE€NbCKOXO35MCTBEH-
HOW NTUUbI, YNy4LLIeHNS kOHBepcmm
KOpMa M KayecTBa NpoM3BOAUMOM
npoAyKUuu B ee paunoHax WNPOKO
NMPUMEHSIOT Pa3IMyHOro poaa 6umo-
NOTrnyYecKM aKTUBHbie KOPMOBbIE
no6asku [3,4]. OaHOM M3 TakuX A0-
6aBOK ABISIETCH XXMPOPACTBOPUMbBIA
AHTMOKCKUAAHT OTeYeCTBEHHOIO NpPo-
nsBoactBa «bucceHon-5» [5,6].

Llenbio npoBeaeHHbIX HAMU UC-
cleloBaHUI IBUNOCH onpeaeneHue
BINFAHUSA NMPUMEHEHUS U3yyaeMOM
KOPMOBOM A06aBKMU B paLMoHax
YTOK poAMTeNbCKOro crajia Kpocca
«Yeppun-Bennu» Ha nepeBapmuMocCTb
OCHOBHbIX MUTaTe/IbHbIX BeLYeCTB
pauMoHa n 6anaHC as3oTa, Kaabuus
n pocdopa.

Martepuan u metoamuka uccne-
AoBaHMA: OnbiT NpoBeAeH Ha NTU-
uecabpuke OO0 «Pepmepckoe X0-
3McTBO «PamaeBcKoe» Jlaniiesckoro
p-Ha Pecn. TatapcraH ¢ 10 cepans
no 1 anpensa 2021 r. B nTMyHuke
M3 YTOK MeKMHCKOM Nopoabl Kpocca
«Heppu-Bennu» no npuHumMny aHa-
JIOTOB C YUYETOM UX NMPOUCXOXKAEHUS,
BO3pacTa, )XMBOW MacChbl, MPOAYKTUB-

HOCTU CcchOpMUpPOBANM ABe rpynmnbi:
KOHTpONbHYI0 (714 ronos) n onbiT-
Hyto (713 ronog). Mo nonosomMy npu-
3HaKy KOHTpOJibHas rpynna 6bina
npeacraBneHa 566 camkamu n 148
caMLamu, a B OMbITHOM rpynne 6bl10
564 ytku u 149 cenesHen. B cpegHem
Ha O4HOro camua npmxoamnoch 3,8
caMKu. HauanbHbiM BO3pacT NTULbI —
18 mecsueB. YcnoBus coaep>kKaHus
noAonbITHOW NTULLbI 6bIIM OANHAKO-
BbIMW. MIOTHOCTb MOCAAKWN COCTAB-
nana 4 ron./m2. YIKn KOHTPOJIbHOM
M ONbITHOM FPynn MNOAyYanun NONHO-
pauuoHHbIM KoMm6ukopm MK-20,
OTBEUAIOLLUM MO NUTaTeSIbHOCTU NO-
TPe6HOCTAM YTOK poAUTeNbCKOro
craga. CoctaB M NUTaTeNIbHOCTb KOM-
6uKopmMa npeacraBneHbl B 1a6n. 1.




OCHOBHbIM UHIPeANEHTOM KOMGU-
KopMa siBAsinach niueHMua, Ha Aosio
KoTopoun npuxoaunocb 49%. Ons
YA 0BNETBOPeHUs1 NOTPe6HOCTU NTH-
Libl B CbIPOM NpoTenHe B KOMOGUKOPM
6b171M BKJTIOYEHbI KOPMa XXMBOTHOTO
NPoOUCX0XKAeHMS (MICOKOCTHAs MyKa)
M ABA BMAA LLUPOTA: COEBbIM U NOA-
COJIHeUHbIN. YAOBNETBOPEHME NoTpe6-
HOCTEM YTOK B BUTAMMHAX, MaKpoO-
M MMKPO3JieMeHTax OCyLLeCTBAAIOCh
BKJIIOUEHMEM B COCTaB KOMBUKOPMA
npemMuKca U1 MMHepasbHbIX 4O6ABOK.
B pauMOH yTOK OMbITHOM Fpymnnbl 4O-
NMOJIHUTENIbHO BBOAMIN aHTMOKCUAAHT
«bucceHon-5» B gose 25 r/1; paymo-
Hbl ANs 06enx rpynn 6bi1n BbIPOB-
HeHbl NO nNuTarenbHOCcTU. CyTouHas
[03a KopMa A4ng yToK 06eux rpynn
(200 r/ron.) 6bina Nnogo6paHa Tak,
UTO6bl Y HUX He 6blN0 OXUPpeHUs,
HO U He CHMXXanacb SIMLEHOCKOCTb.

B KOHUe cKapMJIMBaHUS aHTUOK-
cupaHTa 6bin npoBeseH 6anaHCOBbLIN
ONMbIT Ha 4 yTKax OT KaXXAOW rpynnbl.
MTnuy coaep>xanu B UHAUBUAYaSb-
HbIX KJleTKax npu cBo604HOM AOCTyne
K KOpMy n Boge. [peasaputenbHbIn
nepuoa onbiTa COCTaBuUA 5 cyTok, yuer-
HbI 5 —TaKKe 5 cyToK. YuntbiBanu
norpe6neHue KOpma, BolaeneHue no-
MeTa U KOJIMYECTBO NOJTyYeHHbIX SIULL.

Mo 3aBepweHnn 6anaHCOBOroO
onbiTa XMMUUYECKUI aHaNU3 KOpMa,
nomerta, ML, NPOBOAMAN 06LLenpU-
HATBIMM MeToAamMu B naboparopum
PIBY «LleHTp arpoXMMuUUecKomn Ciyx-
6bl «Tatapckumn». PazgeneHue a3otu-
CTbIX BeLLEeCTB MOMeTa Ha a30TUCTble
BellecTea kaja M MouM NpoBoAUNU
no MoandUUMPOBAHHOMY MeTOoAY
M.WN. ObsikoBa [7].

Cratnctuyeckyto o6paboTky npo-
Be/IN Ha NepCOHaIbHOM KOMIbloTepe
nocpeacTBOM CTaHAAPTHbIX MaTeMa-
TUYECKUX U CTAaTUCTUUECKUX DYHK-
UMt npunoxeHunsa Microsoft Excel.
[na nokasatesiel paccuuTbiBanm
cpeaHioo hpwcpmemquKylo u ee
CTaHAapTHYlo owuneky (M*m), Kpu-
Tepuit poctoBepHoctu CrbloaeHTa (t),
YPOBEHb BEPOSATHOCTU Pa3HOCTH (p).

KOPMJIEHUE
NUTRITION

MuweHunua 49,0
KyKkypy3a 12,0
OTpy6u NiLeHUYHble 4,0
KyKypy3Hbl 11t0TeH 3,5
lopox 8,0
LLipoT coeBbii 9,0
LLIpoT noACONHEeUYHbIN 7,0
Myka MACcOKOCTHas 2,3
Macno pactutenbHoe 1,9
[po>OKkM KOpMOBbIe 1,5
ButaMMHHO-MUHepanbHbI NPeMUKC 1,0
M3BecTHsIKOBas MyKa 0,5
Conb noBapeHHas 0,3
MuTatesnibHas LeHHOCTb KOM6UKOPMA, %
O6MeHHasi aHeprus, Kkan/100 r 271,0
Cblpoi npoTenH 18,0
Cbipom Xup 4,8
Cblpas knetyatka, He 6onee 5,2
JlnHoneas kucioTa X 2,4
JNInzmH ! 1,2
MeTUOHUH+UMNCTUH 1,0
Kanbumnm 3,85
Poctop 0,62
Hatpui 0,16

Pe3ynbrarbl MCCefOBaHUS
M ux obcyxaenme. Koadhduument
nepeBapuUMOCTM CYXOro BellecTBa
paLMOoHa Y YTOK ONbITHOM rpynnbl CO-
ctaBmn 75,90%, uto Ha 4,6% 6onblue,
yeM B KOHTpose (puc. 1). 310 CBH-
3aHO C TeM, YTO Y CAMOK ONbITHOM
rpynnbl U3 NULLEBapPUTENbBHOTO TPaK-
Ta C MOMeTOM BbIBOAUNOCH 42,62 T
CYyXOro BeljecTBa, Yto Ha 16,0%
MeHbllie MO CPaBHEHUIO C 0COGAMU
KOHTPONbHOWM Fpymnnbl.

ANLIEHOCKOCTb YTOK N KauecTBO
MHKY6aLIMOHHBIX 1ML, 3aBUCSAT OT 06e-
crieyeHMs UX opraHuUsma CbipbiM
nporenHom. CyTouHOe nocTynieHune
NpoTerHa U3 XXenyao4HO-KULLIEYHOro
TpaKkTa B KpOBb Y YTOK OMbITHOM rpyn-
nbl coctaBuno 28,76 r, uto Ha 4,9%
6onblle, ueM B KOHTpone. [Mo3To-
My KO3hdULMEHT NepeBapumMocTm
NpoTenHa Yy CAMOK OMbITHOM rpynnbl
NpeBbILWAJ aHaNIOrMUHBIM NoKa3aTtesb
CBEPCTHUKOB KOHTPOJIbHOM Fpynmbl
Ha 3,8% (p<0,001).

BcnenctBe 0THOCUMTENBHO KOPOT-
KOro KMILIeEUHUKA Y BOAOMIABalOLWEN
NTULUbI NePeBaAPUMOCTb KJ1€TUaTKM
HeBbicoKaf. Tak, Ko3dduUuMeHT
nepeBapuMOCTM CbIPOW KeTuaTku
Y YTOK KOHTPONIbHOM rpynnbl Co-

ctaBun Bcero 11,77%, a B OnbiTHOM
rpynmne OH NPeBOCXOANNA KOHTPONb
Ha 1,82% (p<0,01).

OcHOBHas yacTb NUTaTeNbHbIX Be-
LLeCTB KOM6MKOpPMaA NpejcTaBneHa
6€3a30TUCTbIMU IKCTPAKTUBHBIMU Be-
Lwecrsamm (63B), no3ToOMy U3yueHue
BNUSAHWUS aHTMOKCUAAHTA Ha UX Nepe-
BapUMOCTb NpeACcTaB/ano 0co6bin
uHTepec. KoaduumeHt nepesapu-
MocTn b2B y ocoben onbITHOM rpyn-
nbl coctaBun 84,32% v npesbiwan
aHaNorMuYHbIM Nokasareb KOHTPOJb-
HoM rpynnbl Ha 2,34% (p<0,001).

Takum o6pa3om, Ha OCHOBaHUU
pe3ynbTaToB OMblTa MO NepeBapuMocTu
cnenyet OTMETUTb, YTO MaKCUMAJTbHYHO
nepeBapUMOCTb NUTaTe/NIbHbIX BeLLecTB
KOM6UKOpMaA Habnoaanu y niemeH-
HbIX YTOK Kpocca «Heppu-Bennu»,
NofyyaBLUMX AHTUOKCHAAHT «bucde-
Hon-5» B fo3e 25,0 r Ha 1 T Kopma.

benku BxoaaT B cOCTaB BCeX TKa-
Hel U OpraHoOB XXMBOr0O OpraHusma.
OHM urpatoT 60MbLUYIO PONb B €ro
XU3HEeAeATeNbHOCTU. M3 6eIKOB CUH-
TE3UPYIOTCS BCE CTRYKTYPHbIe dN1€MeH-
Tbl. IcNonb3oBaHUe 6enka TKaHAMMU
opraHusma nponcxoauT HernpepbiBHO.
CyauTb O KONNMYECTBEHHOM CTOPOHEe
6en1KoBOro o6MeHa MOXXHO MO KO-
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KOHTPOABHAR

Pucynok 1. Koadduumuentbl nepesapuMoCcTd YTKaMH NUTaTe/IbHbIX BELLLECTB (%)
KOM6MKOpMa, 060oraw,eHHOro aHTHOKCHAAHTOM «Bucderon-5»

B (yxoe getecreo
Opran. 8eecTso

W poTeiy

= Knemiatka

- Hup

= 638

onbITHAR

MpUHATO C KOPMOM, T

5,61 551

BblAeNIEHO C KaNoMm, I 1,22+0,01 1,01+0,01***
MepeBapeHo, 4,39+0,01 4,60+0,01 ***
BbigeneHo ¢ mouon, r 0,82+0,01 0,74+0,03*

YCBOEHO U UCMOMb30BAHO HAa o6pasoBaHue anua, © 3,57+0,01 3,86=0,03**
YCBOEHO OT NPUHSTOrO, % 63,59+0,26 68,79+0,56**

YCBOEHO OT NepeBapeHHoro, %

81,30+0,19  83,86+0,63**

37ech 1 Aanee pasnnumMs C KOHTPO/eM AOCTOBepHbI Npu: *p<0,05; **p<0,01; ***p<0,001.

JIMUeCTBY a30Ta B KOPME U ero Bbl-
[efeHUIo C MomeToM. B CBf3u C Tem,
yto 6€N0K, B OTIMYMNe OT YrNesoA0B
M XXMPOB, B CBOMX MOJIEKYNax coaep-
>XUT a30T (B cpegHeM 16%), TO KONK-
YecTBO MOCTYMUBLUMX U U3PACXOA0-
BaHHbIX 6e/IKOB MO>XHO OLleHMBaTb
no 6anaHcy asoTa, KOTOPbIN Xapak-
TepU3yeT ypOBeHb 1 HanpasrieHHOCTb
6enkoBoro o6meHa. lo3tomy gaHHble
o nepeBapuMoCT1 CbipOro NpoTenHa
6b1IM AONOTHEHbI AHHBLIMU O CYTOU-
HoM 6anaHce asota (1aén. 2).
CyTOuHbIM 6anaHC a3oTa y yToK
o6eunx rpynn, ¢ yueToM ero ucnonb-
30BaHUA Ha o6pasoBaHue suL, 6bin
MNOJIOXUTENbHBIM, OAHAKO MeXAay
rpynnamu Habnoganun pasnnuus
B Mpoueccax ero ycBoeHus, npuuem
CKapM/IMBaHWe NTULie KOMBUKOPMA,
oborallleHHOro npenaparom «bucde-

HON-5», nonoXxxurtenbHo cKasanocb

Ha 6a/1aHCe M UCMNOMb30BAHUM a30Ta.
HecmoTps Ha 0AMHaKOBOE NOCTY-
nneHue asora B NULLEBapUTESIbHbIN
KaHan NoAonbITHbIX 0co6en, y yToK
OMbITHOM rPynMbl U3-32 CHUXKEHUSA KO-
JINYeCTBa BblAeNIeHHOro a3oTa C KaJloM

40

Ha 17,2% (p<0,001) ero BcacbiBaHue
6b1710 Ha 4,8% (p<0,001) 60nbLue, yem
B KOHTpoOJie. Konnuecteo yCBOEHHO-
ro a3ota y yTOK OMbITHOM rpynmbl CO-
ctaBuno 3,86 r, uto Ha 8,1% (p<0,01)
60/blle MO CPAaBHEHUIO C OCOBAMHU
KOHTPOJIbHOW Tpymnmnbl. 3T U3MeHe-
HUSA MPOU30LLNY BCNEACTBME CHUMXKE-
HUS COZeP>KaHUs a30Ta, BblAeNEeHHOTO
B MoYe. AGCOMIOTHOE N OTHOCUTESIbHOE
(B % OT NPUHATOrO) YCBOEHME a30Ta yT-
KaMu OMbITHOM rpynnbl 66110 AOCTO-
BEPHO BbllUe, YeM Y MTULIbI KOHTPO/Ib-
HOW rpynnbl, Ha 5,2%. Y yTOK OMnbITHOM
rpynnbl UCnosib3oBaHue azorta (8 %
OT nepeBapeHHoro) 66110 Hanbosee
3¢ heKTUBHBIM U NPEBOCXOANNO aHa-
JIOTMYHbIN NoKasaTenb KOHTPOJSIbHOM
rpynnbl Ha 2,56% (p<0,01).

CnepoBarefibHO, CKapManBaHue
YTKaM >XMpPOpacTBOPUMOro aHTUOKCH-
JaHTa «bucceHon-5» nonoxuresnbHo
CKa3a/loCb Ha YCBOEHUU U UCMNOJb-
30BaHMUM a30Ta, B TOM uncsie Ha 06-
pasoBaHue AuLl.

[N HOpMaNIbHOM XU3HeaeATeNb-
HOCTM OpraHuMaMa NTuLbl, Kpome op-
raHMyecKux BelLLecTB, T.e. 6esKOoB,

>KMPOB U YrNeBoAoB, 60bLIOe 3Ha-
yeHue MMelT MUHepanbHble coeaun-
HeHus. OHM ABNAIOTC HEO6X0AUMOW
OCHOBOW A1 NOCTPOEHMS ONOPHbIX
cucTeM, BXOAsiT B COCTaB OPraHos,
TKaHemn, KJIeTOK, y4acTBYIOT BO BCeX
6MOXMMUUECKUX NpoLeccax, npore-
KaoLWMX B XXMBOM OpraHu3me, orpe-
JensioT KauecTBO CKOPYIbl AULL.

C6anaHCcMpOBaHHOCTb paLMOHOB
Nno MUHepasibHbIM BelllecTBaM, B HacT-
HOCTH, o6ecrneyeHme NTULbI KanbLn-
eM u chocdopom, ABAeTCs OAHUM
13 (haKTOpOB, ONpeensioLmMX NoaHo-
LEHHOCTb X KOPMJIEHUS, YBENNUNBA-
eT UCMnosib30BaHMe a30Ta, NMoBbILLIAET
cuHTe3 6enka. No3toMy Heo6XoANMO
CBOEBPEMEHHO U B NOHOM 06beMe
o6ecneunTb NTULY STMMU XUMUUECKH-
Mu 3nemeHTaMu. CyToUuHbIN 6anaHc
Kanbuus nNpveeaeH B 1abn. 3.

B nepuoa siiueknaaku notpeé-
HOCTb B3POCJION NTULbI B KaNnbLnKn
pe3ko Bo3pacTaer. Hegocratok Kanb-
LUMs B paUMoHe yXyALlaeT UCnoJsib3o-
BaHWe nepeBapeHHbIX MUTaTebHbIX
Bew|ecTs, B NepBylo ouepeab, Npo-
TeMHa, YMeHbLUAeT ANLEeHOCKOCTb
M Maccy NTuubl, CHUXXaeT OnaoTBo-
PEHHOCTb SIUL, U UX UHKYBALMNOH-
Hble KauecTBa. Boicokoe copepxka-
HMe Kanbuus B paumoHe NMPUHOCHUT
MeHbllie Bpesa, YemM ero HeJoCraTok.
B KOpMNEHWUU SUUHOMN NTULbI HEeO6-
XOAUMO YUMUTbIBATb, UTO 3HAUUTE/Ib-
HOe KOJIMYeCTBO MUHEPAJIbHbIX Be-
LLLeCTB 3aTpaunBaeTCa Ha o6pa3oBa-
HuWe cKopsynbl arua. B anue cpeaHe-
ro pasmepa cofep>utcs 6onee 2,0 r
KanbLuMs, 60nbluasi YacTb KOTOPOro
HaxoauTcsa B cKopnyne.

YcBOeHMe KanbUusa yTKaMn KOH-
TPONbHOM M OMbITHOM rPYNM AOCTO-
BepHO pasnunuanocb. Ecnn ocobu
KOHTPONbHOM rpymnnbl B MOMeTe Bbl-
fensnu 3,63 r Kanbums, T0 B OMbIT-
HOW rpynne BbigeneHne AaHHOro Ma-
Kpo3nieMeHTa 6b1710 Ha 19,0% MeHbLue
(p<0,001), a ero yaep>kaHue (BKJio-
yas MCNonb3oBaHWe Ha snLeobpa-
30BaHMe) 6bI1I0 AOCTOBEPHO BbilUE,
yeM B KOHTPOJie, Kak B a6COMOTHbIX




BennunHax (Ha 0,69 r, p<0,001), Tak
U B OTHOCUTENbHbBIX, B % OT NPUHSTO-
ro koaun4yecrea (Ha 9,93%, p<0,01).

Takum 06pa3om, cKkapMnmBaHue
yTKaMm MOJIHOPALMOHHOTO KOMBUKOP-
Ma, o6oral|eHHOro aHTMOKCUAAHTOM
«bucteHon-5», cnoco6¢ctBOBaNo No-
BbILLEHMIO YAeP>KaHWUS U UCNOMb30Ba-
HUS KanbLMa Ha o6pa3oBaHMe LA
Nno CPABHEHUIO C KOHTPONEM.

B anue n ckopnyne kanbymsa co-
OepXXUTCS MPUMEpPHO B 7 pa3 60nblue,
ueMm docdopa. Nosatomy nTmue cne-
ayet aagatb hocopa 3HaAUMTeIbHO
MeHbLUe, ueM Kanbuus. OfgHaKO Hefb-
391 HeJ0OLIEHMBATb 3HaUeHUe KasbLus
u pocchopa 1 X COOTHOLLEHUS B NK-
TaHWMM BOAOMIABAOLLEN NTULbI. Bcnea-
CTBUWE 3TOro B hn3MON0rMueckom orbl-
Te, MOMMMO O6MeHa KasibLus, U3yum-
nu TaKke 6anaHc doccopa (Taén. 4).

C KOpMOM B XXenyAouyHO-KuULLIey-
HbIM TPAKT NOAOMbBITHLIX YTOK MOCTY-
nuno 1,18 r chocopa, 1.€. B 5,9 pas
MeHblle, yeM Kanbums. BknoueHue
B KOMBUKOPM XMPOPACTBOPMMOTO
aHTMOKCcMAaaHTa B fose 25,0 r npe-
napara Ha 1 T KOpMa okasao nofo-
>KUTENIbHOE B/IUSIHME Ha JOCTYMHOCTb
M BCacbiBaHue hocdopa B TOHKOM
otaene KmweuHmnka. A6copbumns 3to-
o 3/1eMeHTa y YTOK OMNbITHOM rpynnbl
npotekana 6osee UHTEHCUBHO, YEM
Yy @aHaNoroB KOHTPONbHOW rpynnbl,

KOPMJIEHUE
NUTRITION

MNpuHATO C KOPpMOM, T

6,92 6,92

BbigeneHo ¢ nomertom, r

3,63+0,01 2,94+0,03***

Yaep>aHo u MCnonb30BaHO Ha 06pa3oBaHue anLa, ©

3,29%0,01 3,98+0,03***

Mcnonb3oBaHO K NPUHATOMY, %

47,58+0,18 57,51£0,41**

[MPUHATO C KOPMOM, T

1,18 1,18
BblgeneHo ¢ nomeTtom, r 0,65+0,01 0,63+0,01~*
Yaep>kaHO U UCNONb30BAHO Ha 06pa3oBaHue auua, r 0,53+0,01 0,55+0,01*
Mcnonb3oBaHo K NpUHATOMY, % 45,23+0,49 46,71+0,35*

NOCKOJIbKY B MomMeTte yTOK (!)I'IbIT-
HOW rpynnsl Bblgensnocb Ha 3,1%
(p<0,05) meHble hocopa, yem
y 0C06€ei KOHTPONBHOM rpynnbl.
banaHc dhochopa y ob6emnx rpynn
6b171 MONOXUTENbHbIM, OAHAKO ero
yAep>KaHue 1 UCnosb3oBaHUe Ha 06-
pasoBaHue suL B OMNbITHOM rpynne
6bino Ha 3,8% (p<0,05) 6onbwe
NO CPaBHEHMUIO C KOHTPONIbHOM.
CreneHb ncnonb3oBaHus docgopa
B OMNbITHOM rpynne 6bina Ha 1,48%
(p<0,05) BbiWwe, yeM B KOHTpone. OT-
HoleHue Kanbums K pocdopy, yaep-
>KaHHbIX U UCMOJIb30BAHHbIX Ha 06-
pa3oBaHMe SMLa B OpraHu3Me yTok
OMbITHOM Tpynnbl, COCTaBuno 7,2:1.
Taknm o6pa3om, BKAOUEHUE
B PaLMOH YTOK aHTMOKCHMAAHTa Cho-

Jiutepartypa

CO6CTBOBANO NOBbIWEHUIO 3dhek-
TUBHOCTU UCMONb3OBAHUSA MUHE-
panbHbIX BEWECTB paLMoHa.
3aksiroueHme. Pesynbrarel uccne-
[OBaHUS MO3BONIAIOT YTBEpP>KAATb, UTO
o6oralleHune NoAHOPALMOHHOIO KOM-
6UKOpPMa AN15 MNeMeHHbIX YTOK Kpocca
«Heppu-Bennmn» xnpopactsopmmon
KopMoBOM ao6aBkon «bucceHon-5»
B Ao3upoeke 25,0 r Ha 1 T kopma ao-
CTOBEPHO MOBbLILIAN0 NepeBapMmocTb
nuTatenbHbIX BeLeCTB paLMoHa, yBe-
NNYMBANO YCBOEHME a30Ta M UCMONb-
30BaHME MUHEPAJIbHBIX 3JIEMEHTOB,
uTO CBUZAETENbLCTBOBANO O 60see UH-

TEHCMBHOM MpPOTEKAHUU NpoLeccoB

06pa3oBaHUs 1L Y YTOK, NONyYaBLLIMX
AHTMOKCUIAHT, MO CPABHEHUIO CO CBep-
CTHUKaMM KOHTPOJIbHOWM rpynnibl.
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Research article

Digestibility and Retention of Dietary Nutrients by Ducks of Parental Flock Fed an Antioxidant
Valentin N. Shilov', Lucia K. Fahrtdinova', Olga V. Semina?, Renat\LM. Ahmadullin3

IThe Tatar Institute of Personnel Retraining for Agribusiness, Kazan; 2“Biomir” Co., Kazan; >”R&D Center Ahmadul-
lins”, Kazan "

Abstract. The digestibility and retention of dietary nutrients in the Peking ducks (cross Cherry Valley) of paren-
tal flock fed fat-soluble antioxidant Bisphenol-5 were studied. Earlier investigations have determined the optimal
dose of the antioxidant for laying ducks (25 ppm) improving egg production and efficiency of egg incubation.
In the study presented the same dose of the antioxidant was found to improve the efficiency of the digestion: the
significant increases in the digestibility of crude protein (by 3.8%, p<0.001), crude fiber (by 1.82%, p<0.01) and
nitrogen-free extract (by 2.34%, p<0.001), retention of nitrogen (by 2.56%, p<0.01), calcium (by 9.93%, p<0.01)
and phosphorus (by 1.48%, p<0.05) in compare to control were found. These improvements will evidently result
in better availability of dietary nutrients for the processes of egg formation. :

Keywords: ducks; digestibility of dietary nutrients, egg formation, balance, calcium, phosphorus, nitrogen.
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