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AnHoTauus. Vcnonp3oBaHue aHTHOMOTHKOB B MITHLIEBOJICTBE 3allpelIeHO Kak B EBporeiickoM corose, Tak
U B CTpaHax, JKeJarommx dkcrmopTaupoBath B EC. Pactymuit Bo BcéM Mupe crpoc moTpedutenei Ha 370-
POBBIE IIPOLYKTHI CO CBHIETEIHCTBOM 0€30I1aCHOCTH IpeBpaIlaeT GUTOOMOTHKH B JIyYIIYIO ajJbTepHATU-
BY, 3G eKTHBHYIO, HANEKHYIO U JOCTYITHYIO.

Kpome Toro, u3BecTHO, 4TO METaOOIUTHI JIEKAPCTBEHHBIX PACTCHUH SBIISIOTCS MHIHOUTOPAMH CHCTEMBI
Quorum Sensing y GaxTepuii. B cBs3u ¢ 4eM LENbIO0 UCCIECAOBAHUN SBISUIOCH M3YUEHHE BIUSHHS JKC-
TpakTa Quercus cortex B ONTHUMaJbHOW /103¢ Ha MPOAYKTUBHOCTh U COCTOSHHUE OpPraHM3Ma 3/10POBBIX
IBITIIST OpOHIEPOB.

Jns sxcniepumenTa 0pu10 ogo0pano 120 romoB 7-AHEBHBIX 30POBBIX LBIUIAT-OPOHIEPOB, KOTOPHIX Me-
TOJIOM aHAJOIr'OB Pa3AeiiIi Ha 4 TPYIIIbIL.

Kontponphas rpynma — obumii paiwon (OP); I onbrraast — OP+akerpakt Quercus cortex (2,5 MI/Kr )KUBOH Mac-
cbl); Il onbitHas — OP+akcTpakT Quercus cortex (2,5 MII/KT )KHBOM Macchl)+(QepMEHTHBII Npenapar rio-
koammiaza — He meHee 1000 ex./r m xcunmanasa —mo 600 ex./r (5 r/10 kr xopma); III ombiTHas —
OP-+depmenTHBIi TipemapaT rirokoamuiaza — He meree 1000 exn./r u kcmranaza —go 600 ex./r (5 /10 xr
KopMa).

B xone uccienoBaHuii yCTaHOBIEHO yBEIMUCHHUE I1OEJAEMOCTH KOPMOB B OIIBITHBIX TPYIIax 3a BECh Ile-
puon skcrepumenta Ha 2,6-15,4 %, mpupocTa ®HBOH Macchel UbILIAT-Opoitnepos — Ha 3,1-16,6 % u
YMEHBIICHUE pacxoja KopMa Ha mpupocT | Kr kuBoi Maccel (Ha 3,7-9,2 %). OTMedanoch yBelIn4eHUe
KOHIIEHTpaIMX >kene3a y uplmisiT-opoinepoB [ u Il ombitHeIx rpynm B kpoBu (7,8-11,8 %), B medyenu
(23,7-92,4 %; P<0,05), B cenezénke (53,9-77,7 %; P<0,05) Ha ¢oHE CHIKCHUS B MBITIICYHON TKaHU. Ta-
KHM 00pa3zomM, BKJIIFOUEHHE B YH3UMOCOAEPKAINI paIiioH sKcTpakTa Quercus cortex (0OHapyKeHBI Belie-
CTBa «aHTHKBOPYMa)) IIOBBIIIAET IIPOAYKTUBHOCTh CEIbCKOXO3HCTBEHHOMN ITHUIIBI.

KaroueBble cioBa: npimsta-Opoitnepsl, kopmiieHue, Quercus cortex, (epMEHTHBINM Hpenapar, TIIIOKO-
amuiasa, KCuiaHasa, pOAYKTUBHOCTH LBIILIAT, IOEAaEMOCTh KOpMa, KHUBasi Macca, KPOBb.
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Summary. The use of antibiotics in poultry production is prohibited both in the European Union and in
the countries wishing to export to the EU. The growing consumer demand for healthy products around the
world turns phytobiotics into the best alternative, effective, reliable and affordable.

In addition, it is known that metabolites of medicinal plants are inhibitors of Quorum Sensing system in
bacteria. In this connection, the purpose of the research was to study the effect of Quercus cortex extract at
the optimal dose on the productivity and condition of body of healthy broiler chickens.
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For the experiment, we selected 120 heads of 7-day healthy broiler chickens, divided into 4 groups using
the analog method.

The control group — basic diet (BD); I experimental group — BD+Quercus cortex extract (2.5 ml/kg live
weight); II experimental group — BD+Quercus cortex extract (2.5 ml/ kg live weight)+enzyme preparation:
glucoamylase — not less than 1000 units/g and xylanase — up to 600 units/g (5 g/10 kg of feed); III experi-
mental group — OR+enzyme preparation: glucoamylase — not less than 1000 units/g and xylanase — up to
600 units/g (5 g/10 kg of feed).

In the course of the research, an increase in the palatability of feed in the groups over the entire period of
the experiment was found to be 2.6-15.4 %, the increase in live weight of broiler chickens — by 3.1-16.6 %
and a decrease in feed consumption per 1 kg of live weight (by 3.7-9.2 %). There was an increase in the
concentration of iron in broiler chickens I and II experimental groups in the blood (7.8-11.8 %), in the liv-
er (23.7-92.4 %; P<0.05), in the spleen (53.9-77.7 %; P<0.05) against the background of a decrease in
muscle tissue. Thus, the inclusion of Quercus cortex extract («antiquorumy substances detected) in the
enzyme-containing ration increases the productivity of poultry.

Key words: broiler chickens, feeding, Quercus cortex, enzyme preparation: glucoamylase and xylanase,
poultry productivity, palatability of food, live weight, blood.

Beenenue.

Bimsare aHTUMHKPOOHBIX CTUMYIIATOPOB pOCTa (KOPMOBBIX aHTHOHOTHKOB B YKUBOTHOBOJICTBE)
Ha Pa3BUTHE yCTOHYMBBIX OaKTEepHil W, KaK CJIEICTBHE, 3alpeT Ha WX HCIOJIb30BaHWE B EBpomeiickom
Coto3e mpuBeNr K HHTCHCUBHOMY TTOUCKY d()(PEKTUBHBIX CPENCTB, CIOCOOHBIX CTATh MM aJbTEPHATHBOM.
Ve M3BECTHBI COBPEMEHHBIC METOJbI MIPOU3BOJICTBA MsCa MTHUIBI 03 MCIIOIB30BaHUS aHTHOMOTUKOB,
TO3BOJISIONIUE TOCTUTATh kKenaeMbix kKoHauiuil (Diarra MS et al., 2007), B TOM 4HCIIE ¥ ¢ UCTIOIB30BaHU-
€M pacTUTENbHBIX NpenaparoB (auamnun nucynbdua decHoka) (Horn NL et al., 2016), Bemects, coaep-
skarmux TaHHUHBI (Redondo LM et al., 2013; Tosi G et al., 2013). PacTuTenbHbIE 3KCTPAKTHI, TAKXKE W3-
BECTHBIC KaK (PUTOOMOTHKH, HCIIONB3YIOTCS B KOPMIIGHUH KHBOTHBIX, B YACTHOCTH, C LIETHIO TIPOTHBOMHUK-
POOHBIX, MIPOTHBOBOCTIAJIMTEIHBIX, AaHTHOKCHIAHTHBIX ¥ MPOTHBOMapa3uTapHbiX cpencts (barmpos B.A. u ap.,
2018; ®ducunnn B.M. u np., 2018; Hashemi SR and Davoodi H, 2010; Steiner T, 2009). MHuorue pacrenust —
MHOTO(YHKIIMOHAJILHBI, U OMOJIOTUYECKU AKTUBHBIC BEIECTBA, BHIICICHHBIC U3 HHUX, UMCIOT IOJIC3HBIC
CBOICTBA. BHOJIOrMYEeCKN aKTUBHBIC KOMIIOHEHTHI PACTCHUN — B OCHOBHOM BTOPUYHBIE METa00NHTHI ((e-
HOJIIFHBIE COEJTMHEHWsI, ajbIeTHIbI, KeTOHBI, 3pupsrl, 1 nmaktoHbl) (Huyghebaertet G et al., 2011). Kpome
TOTO, JIEKAPCTBEHHBIE PACTEHUS SIBIIIIOTCA MHrHOUTOpaMu cucteMbl Quorum Sensing y 6akTepuii. B Tom
YHCIIe TaKhe WHTHOUTOPBI OOHAPYKEHBI B dKcTpakTe Quercus cortex. B To jxe Bpems M3BECTHO, YTO IK30-
reHHbIE (PEePMEHTBI MIOMUMO YBEIMUEHUS MPOIYKTHBHOCTH CEIbCKOXO3SHCTBEHHBIX JKMBOTHBIX CIOCO0-
CTBYIOT Pa3BUTHIO OaKTEPUAILHOUN (HJIOPHI B JKEIYJOYHO-KUIIICYHOM TPAKTE M TAKMM 00pa3oM OMoCpeIo-
BaHO BIUsiIOT Ha ux nomyisinuio (Bedford MR and Cowieson AJ, 2012). HccaenoBanuii mo u3y4eHUIo
COBMECTHOTO BIUSTHUS dKcTpakTa Quercus cortex u ¢epMEHTHOTO Tpernapara rIFoKoaMuiIa3a — He MeHee
1000 en./r u xcumanasza — qo 600 ef./T Ha MPOYKTUBHOCTH LBIIIISAT-OpOIIEpPOB HE MHOTO W HEOOXOIUMO
€ro JanbpHeiliee n3ydeHue.

ean nccaeqoBaHus.

M3yuuTh BIMSHUE OYMIIEHHOTO PKCTpakTa Quercus cortex Ha OMOXMMHYECKHE MTOKa3aTelld opra-
HU3Ma ¥ MIPOAYKTUBHOCTH 3JIOPOBBIX IBITLIAT-OPOHIEpOB, B TOM YuCie Ha (poHE palrrioHa, COIepKaIlero
(hepMeHTHBII Mpenapar riokoaMmminaza — He MeHee 1000 exn./r u kcunanaza — 10 600 exn./T.

MaTtepuansl 1 METOJbI HCCTET0OBAHUIA.

O0BbexT HecaenoBanusi. Lpimisra-Opoiiepbl 0HOBO3PACTHOTO cTaaa Kpocca «CMeHa-8.

OO0cmy>KUBaHUE JKUBOTHBIX M AKCIICPUMEHTAIBHBIC MCCIEIOBAaHUS OBUIM BBHITIOJIHEHBI B COOTBET-
cTBHM ¢ MHCTpYKIusMu Russian Regulations, 1987 (Order No. 755 on 12.08.1977 the USSR Ministry of
Health) and «The Guide for Care and Use of Laboratory Animals (National Academy Press Washington,
D.C. 1996)». IIpu BBIMOTHEHUHN UCCIICTOBAHNN OBLTN IPUHSITH YCHIIHS, YTOOBI CBECTH K MUHIMYMY CTpa-
JIaHHS )KUBOTHBIX H YMEHBIIICHHS KOJIMYECTBA UCTIONIb3YEMbIX 00pa3IoB.
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Cxema 3kcnepuMenTa. s skcnepuMeHnta Obio otoOpaHo 120 TOJOB 7-THEBHBIX ITBITLIAT-
OpoiiiepoB, KOTOPBIX METOAOM aHAJIOroB pasznenund Ha 4 rpynnsl (n=30). Bo BpeMst skcriepuMenTa npo-
Benénnoro Ha 6a3ze @HI] BCT PAH, Bcs ntuia Haxoauiaach B OJJUHAKOBBIX YCIOBUSX coaepxkanus. Dop-
MupoBaHHue o0muX panmuoHoB (OP) 1Is MOAOIBITHOW NTHITHI B X0/ MCCIICIOBAHUIN MPOBOAMIOCH C YIE-
toMm pekomennauuii BHUTUII. Kontponsras rpynna — OP; I onbitHas — OP+akerpakT Quercus cortex
(2,5 ma/kr k. M.); Il ombrtHast — OP+akcrpakt Quercus cortex (2,5 MII/KT K. M.)+(epMEeHTHBIN Ipenapar
riokoamuiaza — He meHee 1000 en./r m kcwinanasza —1o 600 en./r (5 /10 kr xopma); Il ombrTHas —
OP-+depmenTHBIN npenapat riokoammiaza — e menee 1000 en./r u kcunanaza —go 600 ex./r (5 1/10 kr
kopMma). KopmiieHne onbITHOM NTHIBI TPOBOAMIOCH 2 pa3a B CYTKH, YUYET MMOEJAEMOCTH — €KECYTOUHO,
akcTpakT Quercus cortex 3a/aBalicsi ¢ MUThEBOHM BOION. JlekamuTaluy MTUIEI 1T0JT HeMOYTaJIOBBIM 3(hu-
POM MPOU3BOIWIH Ha 42-¢ CYT.

Ilpuecomosnenue sxcmpaxkma Quercus cortex. HaBecka KOppl HM3MeNbYEHHOW (JIeKapCTBEHHAsS
¢dopma) B kosmuecTBe S0 T moMeriaeTcs B KapoCcTOHKYIo nocyay, 3anuBaetca 500 mi ropsueit (+70 °C)
JUCTUIIMPOBAHHON BOJIOH, HarpeBaeTcss B BoJsHON Oane (30 MWH), MPOLEKUBACTCA U (QHUIBTPYETCS
(dpuneTpeI 00e330neHHbIe «benas nenta», d 70mm APEXLAB).

Poct mTHLBI y4WTBHIBANIM €XKEIHEBHO MHAMBHIAYAIBHO YTPOM H0 KopmieHus. Kposp Opamu u3
MOJIKPBUTBLIIOBOM BEHBI YTPOM HATOINAK Tiepe]l yOOeM MTHIIBI B 42-CyTOYHOM BO3pacTe.

OO6pasbl KpOBH JIJISl TEMATOJIOTUYECKUX MCCIIeIOBaHU OTOMPAIN B KOHIE DKCIIEPHUMEHTA B BaKy-
ymHbIe poOupku ¢ anTukoaryiastatoM (EDTA-K3), ans OnoxuMudecknx ucclenoBaHUi — B BaKyyMHBIE
MPOOUPKH C aKTUBATOPOM CBEPTHIBAHUSA (TPOMOWH).

OO0opynoBaHue M TeXHHYeCKHe cpeAcTBa. ['emaronorndeckue mokasarenu (YMCIIO W BUI JIeH-
KOLIUTOB) YYUTHIBAJIM HAa aBTOMaTH4YECKOM remaronorudeckoM anaiauzarope URIT-2900 Vet Plus («URIT
Medical Electronic Group Co., Ltd», Kuraii) B ieaTpe «HaHoTexHOIOTHU B CENLCKOM X03stiicTBe» U Uc-
neitatenbHoM nentpe LIKIT @HIL BCT PAH (atrectat akkpenutammu Ne RA.RU.21T1D59 ot 02.12.15).

JlabopatopHslii aHaIu3 MPOQUIFTPOBAHHOTO PACTUTEIBHOTO dKCTpakTa Quercus cortex mpoBenéH
C UCIIOJIb30BaHMEM METOa XpPOMAaTO-MAacC-CHEKTPOMETPUM Ha Tra3oBoM Xxpomarorpade c¢ Macc-
cenektuBHBIM eTekTopoM GQCMS 2010 Plus («Shimadzuy, Snonwus), vHa kononke HP-SMS. Tlpu un-
TepIpeTaluy Pe3yJIbTaTOB MCCIEIOBAaHHI UCIIONIb30Basioch mporpaMmmHoe obecnieuenne GCMSSolutions
(«Shimadzuy, Amonust), GCMSPostRunAnalysis («Shimadzuy», Slnonus), ans uneHTHGUKAITIN COSTUHE-
HUH ucronb3oBaiics Habop Oudmmorek ciektpoB CAS, NISTO08, Mainlib, Wiley9 u DD2012 Lib (Hamwo-
HaJbHBIN MHCTUTYT cTaHAapToB U TexHojoruil, CIIIA). KonnyecTBeHHOE PUCYTCTBUE OTIAENbHBIX HICH-
TU(GHUIMPOBAHHBIX KOMIIOHEHTOB OLIEHMBAJIOCh OTHOCUTEJILHON BeIMUMHOHN (%), COOTHOCSIIEH Miomab
nmuKa K o0mmed ruromann 3kcTpakta. Hamu maertudumupoBaHo 35 coequHEHHH SKCTpakTa KOphI Ayoa,
ObLTH 0OHapyxkeHbl BemecTra (10 %), nposBiusioniue aHTH-QS aKTUBHOCTE Ha cucTeMy QS mepBoro Twuria.

DJeMEHTHBIN cOCTaB TKaHEH M OpPraHoB UCCIEIOBAIH B aKKpeAuToBaHHOU McnbiTaTensHOM 1abo-
patopun AHO «llentp Owmotmdueckoir memuruasy (MCO 9001:2008 cepruduxar 54Q10077 ot
21.05.2010 r.; r. Mocksa, Poccust). O3onenne OnocydocTpaToB MPOBOAMIIHN C UCTIOIH30BAHHEM MHKPOBOJI-
HOBOI cuctemsbl paznoxenuss MD-2000 (CLLA). Ouenka copepkaHus 3JIEMEHTOB B TOJyYEHHOH 30I1e
OCYIIECTBIISUIACh C HCIoNb30BaHNeM Macc-criektpomerpa Elan 9000 («Perkin Elmer», CIIA) u atomHO-
smuccrorHOTro ciekrpomerpa Optima 2000 V («Perkin Elmery», CIIIA).

B3BemmBanue npoBoAuIN €xXeIHEBHO Ha 31eKTpoHHbIX Becax M-ER 327 ACP «MERCURY WP
TECH GROUP CO., LTDy, Ceyn, Pectiyonuka Kopes.

CraTtucTuuyeckas o0padorka. CTaTHCTHIECKYIO 00pabOTKy MPOBOIIIIN C TIOMOIIBIO IPOTPaAMMBI
IBM «SPSS Statistics Version 10.0» («An IBM Company», CLLIA), paccunTsiBasg CpeIHIOI BEIUYHHY
(M), cpennexBaapaTHIHOE OTKIOHEHHUE (G), OIMOKY CTaHAAPTHOTO OTKIOHEHHUsS (m). YPOBEHb 3HAYUMO-
CTH CUHTAIN JOCTOBEPHBIM Ipu P<0,05.

Pe3yabTaThl HCC/IeqOBAHUS.

[To pesynpTaTam HCCIeqOBaHUI YCTAaHOBICHO, YTO MPUPOCT KUBOH MACCHI IBIILIAT-OpOIIIEpOB B
OTIBITHBIX TPYMIAaX MIPEBOCXOINII aHAJIOTMYHBIN MOKa3aTeilb KOHTPOJbHOH rpymmel. Tak, pasHuLa B BO3-
pacTe ¢ IepBOH M0 YETBEPTYIO HEAEI0 MEXKy | 1 KoHTposbHOM rpynmamu coctasuna 10,7 %, mexny Il orbit-
HOW 1 KOHTponsHOU — 16,3 % (P<0,05), III — 3,1% (Tabm. 1).
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Tabmmia 1. AGCOTIOTHBII NPUPOCT KUBOI MACCHI IBINJISIT-OPOiiiepoB, I/ToJI.
Table 1. The absolute gain of live weight in broiler chickens, g/head
Bospacr, I'pynna/Group
nueit/Age, days KOHTPOJIbHAs1/ I onbiTHAS/ II onbITHAS/ III onbrTHAST/
’ control I experimental II experimental III experimental
7-28 1130,3+40,2 1251,7+ 47,9 1315,3+46,4 1172,1+42,1
29-42 936,3+58,1 905,6+70,7* 1095,4+59,3 965,3+57,5
7-42 2067,0+£99,2 2157,3£119,3 2410,7£106,4* 2137,4+100,5*

[Mpumeuanue: * — P<0,05 B cpaBHEHUU ¢ KOHTPOJILHOU I'PYyTITON
Note: * — P<0.05 compared with control group

Bo BTOpOii mepuox B 1 onbiTHOH Tpymme oTMevanock cHmwkenue Ha 3,3 % (P>0,05), Bo II mpo-
JOJDKWIIOCH yBenuueHune Ha 16,9 % (P<0,05). B nenom ke 3a nmepuoj 3KCIIEPUMEHTa B YCIOBHSIX BHBAPHS
MIPUPOCT B OIBITHBIX TPYTIIIAaX OKa3ajcs BHIIIE, YeM B KOHTPOIBHOM rpyme Ha 4,3-16,6 %.

CkapmiuBaHue dKCTpakTa Quercus cortex ciocoOCTBOBAIO YBETUUEHHUIO MOEAAEMOCTH KOpMa 3a
BECh IepHoI SKcniepuMenTa B | orbiTHOM Tpymme Ha 10,6 %, Ha GoHe sH3uMOcoaepkateii aueTs! Bo 11 rpymme —
Ha 15,4 %, B Ill rpynme — Ha 2,6 % (Tabm. 2).

Tabmnuia 2. [loka3zaTesn moegaeMoCTH KOPMA NBIILIATAMUH-0poiiiepaMu, 1/ToJ1.
Table 2. Indicators of feed consumption by broiler chickens, g/head

I'pynna/Group
Ioxa3aTteasn/Indicator KOHTpoabHast/ | 1 onmbITHAs/ II onbITHAS/ 111 onbITHAS/
control I experimental | II experimental | III experimental
Crapross1ii komOrkopw/Starter feed 1348,4 1461,0 1475,6 1387,5
Pocrogoii komOnkopm/Growth feed 1691,5 1901,8 2033,1 1730,4
Bcero 3a sxcnepuMenT/
Total for the experiment 3039,9 3362,8 3508,7 3117,9
Pacxon xopma Ha mpupoct 1 kr
JKMBOI Macchl, KI/
Feed consumption per gain of
1 kg body weight, kg 1,47 1,56 1,45 1,46

B To e BpeMs pacxo]l KopMa Ha MPUPOCT 1 KT KUBOW MacChl yMeHbIIHICS BO 11 ombITHOM TpyIine
Ha 9,2 %, B | onbrTHOM — Ha 7,8 %, B III — Ha 3,7 %.

[lo pesympTaTam uccienoBaHW OWOXWMHUYECKHX IIOKa3aTele CBIBOPOTKH KPOBU IIBITUIST-
OpOIIIepPOB OIBITHBIX TPYIIT OTMEUYAIOCh YBEIMUYCHHUE SHIOTCHHOTO (pepMEeHTa W3 TPYIIIEI TpaHcdepas —
aJlaHMHAMUHOTpaHc(epassl, YTO YKa3bIBACT HA AKTUBHBIC OOMEHHBIC MPOLIECCHI, TPOTEKAIOIIHNE B MICUCHH.
Kpome Toro, ycTaHOBIIEHO JOCTOBEPHOE CHMKEHHE TPUTIHUIEPUIOB B CHIBOPOTKE KpOBU. OCTabHBIE JKe
MoKa3aTeiv ObUIM PAKTHYSCKU HA OJTHOM YPOBHE C OCOOSIMH KOHTPOJILHOM Ipymiibl (Tadi. 3).

[To pe3yibpTaTaM MCCICIOBAHMI OTMEYAIach TCHACHIIMS YBEJIUUCHHUS JKele3a B ChIBOPOTKE KPOBU
LBIIAT-OpOiIepOB ONBITHRIX rpyI (puc. 1). Kak BUIHO U3 XUMHUYECKOT0 aHaJ13a BHYTPCHHUX OPraHoOB,
KOHIIEHTpAIHsI JKelie3a B MeYeH! (KaK OCHOBHOTO JIETIO JAHHOTO AJIEMEHTA) KUBOTHEIX Il ombITHON rpyT-
Bl OKa3allach BHIIIE, YEM Y CBEPCTHUKOB KOHTPOJBHOH 1 I ombiTHOM B 2,3-2,9 pasa (P<0,05), B cene3énke — Ha
77,7 (P<0,05) u 15,4 % nHa hoHe CHMKECHHS B MBIIIEYHOH TKaHU Ha 50-54,5 %.



https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
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Tabnuma 3. BuoxumMuyeckne nNoKa3aTesii CbIBOPOTKU KPOBHU UBITUISAIT-0poiiiepoB
Table 3. Biochemical composition of blood serum in broiler chickens

I'pynna/Group
MMoxka3zareas/Indicator KOHTP(;‘]"" I onbiTHast/ | II onbiTHast/ | 111 onmbITHAST/
c(:l:t’; ol Iexperimental | IIexperimental | III experimental
Oo6muii 6enok, r/i/Total protein, g/l 32,9+1,69 32,0+1,34 32,2+0,85 32,3+1,13
AnpOymuH, v/11/Albumin, g/l 17,0+£1,09 17,0+0,63 17,2+0,80 16,8+1,22
AlJlaT, E/n/ALaT, E/l 3,14+0,81 6,1+0,67* 5,8+1,16* 4,12+0,95
ACaT, E/n/ASaT,E/l 235,6+£10,55 249,8+7,71 239,3+17,5 237,7+8.25
Bunmpyous o6, Mrmons/it /Total bilirubin, wmol/l 19,3+0,13 19,4+0,14 19,4+0,14 19,24+0,21
BrmpyOrH mpsivoit, Mmois/1 /Bilirubin straight, mmol/l 0,55+0,03 0,5340,06 0,50+0,03 0,52+0,05
Xomnecrepun, Mmmoib/1 /Cholesterol, mmol/l 5,1+0,24 4,94+0,21 5,3+0,21 5,2+0,23
Tpurmuepup:, Mmoss/i /Triglycerides, mmol/l 0,21+0,02 0,15+£0,04°  0,09+0,02** 0,18+0,02
Mouesuna, Mmork/J/Urea, mmol/l 1,5+0,03 1,46+0,02 1,5+0,07 1,45+0,05
COJ, %/Superoxide dismutase, %o 21,242,05 20,4+1,07 21,0+£2,7 21,1£1,05
Kpeatunun, mxmois/n/Creatinine, mol/1 16,9+1,28 14,64+1,05 19,9+2.6 16,2+1,51
I'moxo3a, MMmoas/1/Glucose, mmol/l 4,91+1,17 4,23+0,4 5,2+0,37 5,1+0,97
Kansnwmii, Mmois/n/Calcium, mmol/l 3,5+0,15 3,3+£0,05 3,3+0,09 3,4+0,08
®dochop, mkmotb/a/Phosphorus, mol/l 1,8+0,11 1,9+0,12 1,85+0,6 1,8+0,7
Maruwii, MMob/i/Magnesium, mmol/l 1,35+0,07 1,3+£0,04 1,3+£0,03 1,4+0,09
JKeezo, Mxvory/svIron, pumol/l 22,5+1,03 27,4+0,56 28,3+0,94" 23,84+0,81

[Ipumeuanwne: * — P<0,05; ** — P<(0,01 B cpaBHEHNUU C KOHTPOJIBHOH IPyMIIOi
Note: * — P<0.05; ** — P<0,01 compared with control group
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Figure 1 — Differences in ferrum content (Fe) in organs and pectoral muscle
in experimental groups of broiler chickens relating to the control

Cpenn MOp¢oJOTHYECKHX OKa3aTeIeld KPOBU LBILIST-OpOMIEpOB clelyeT OTMETUTh MOHUKEH-
HOE CoZiep’KaHre MOHOLIMTOB M IPaHyJIOIHTOB (Ta0u. 4), 0coOeHHO B | OmBITHOM TpyIme.
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Ta6muua 4. Cogepaxanne (10°/71) GeJbIX KJIETOK KPOBH y OpoiijiepoB
Table 4. The white blood cells content (10°/1) in broilers

I'pynna/Group
Iloxa3aTenn/
Indicator KOHTpoabHast/ | 1 onmbiTHAs/ II onbITHAS/ 111 onbITHAS/
control 1 experimental II experimental 111 experimental
Jle#ikonutsl/Leukocytes 81,7+3,7 78,3£2,3 73,6t4,3 80,8+2,8
Jlumdponunter/Lymphocytes 78,7£3,3 77,4£1,11 69,5+4,2 77,3£2,8
Monorute/Monocytes 3,5+0,44 2,3+0,16" 2,7+0,09 3,2+0,37
I'panynonutel/Granulocytes 1,7£0,3 0,8+0,03" 1,4+0,07 1,6£0,12

[Ipumeuanwne: * — P<0,05 B cpaBHEHUU ¢ KOHTPOJIBHOU I'PyTITOi
Note: * — P<0.05 compared with control group

OO0cy:k1eHHe MOJy4eHHBIX Pe3yJbTATOB.

PesynpTathl nccienoBaHuii O NPOLYKTHUBHOCTH NTUIBI HOATBEP)KIACTCS aHAIM30M 0030pa JIUTe-
paTypsl, B YaCTHOCTU CBEACHUSIMHU O MOJOXKUTEIBHOM BIMSHUU PACTUTEIBHBIX SKCTPAKTOB KaK CTUMYJIS-
topoB pocta (Hashemi SR and Davoodi H, 2010, 2011; Abreu AC et al., 2012). Kpome Toro, panee 05110
OTMEYEHO TNPOSIBICHUE aHTUOAKTEPUAILHONH aKTHBHOCTH MPU HCIIOJIB30BAHMUHM SKCTPAKTOB PACTEHUH, CO-
JIeprKaIluX TAHUHBI B MaJIbIX KOHIIeHTpanusax (Simdes M et al., 2009; Redondo LM et al., 2014), 4yro cro-
COOCTBYET CHW)KEHUIO HArpy3kd Ha MUKPOOHOTY OpTraHH3Ma M, KaKk CJIeJCTBUE, OJNAronpHusITHO BIUSET Ha
NPOAYKTUBHOCTh NTUIBL. B Hammx uccnenoBaHusx B 3kcTpakTe Quercus cortex ObUIM 0OHApy»EHbI Be-
mectBa (10 %), nposBisAtonre aHTH-QS aKTUBHOCTH Ha cucteMy QS mepBoro tumna. BBuay Hammuus 1y-
OMJIBHBIX BEIIECTB (TAHMHOB) B HCHoONb3yeMoM dkcTpakTe (Masues H.U., 2004) umerotcs cBeneHus O 1o-
JIOKUTENBFHOM HX BJIMSIHMM Ha KOpMJiieHHe U mpupocT x)uBoTHBIX (Redondo LM et al., 2014; Hashemi SR and
Davoodi H, 2011; Yang C et al., 2015; Schiavone A et al., 2008), yTo moaTBep:KAAE€TCA U HAIIUMHU UCCIIe-
JIOBaHUSIMH.

@dakT yBeIMYEHUS NMOEJAeMOCTH KOPMa COTJIacyeTcsi ¢ aBTOPaMH, YTBEPKAAIOIINMH, YTO HU3KHE
KOHLEHTpalMd IyOMIBHBIX BELIECTB B PpAIMIOHE CIIOCOOCTBYIOT YBEJIMYEHHIO MNOTPEONCHHS KOpMma
(Windisch W et al., 2008). J/laHHO€ 00CTOSTEILCTBO OJIATONPHUSATHO OTPA3UIIOCh HA IPUPOCTE KUBOW Mac-
CBI TIOZIONIBITHOH MTHIIBL.

Heo6xonuMocTh coueTaHHOTO MCIIONB30BaHUs IKCTpakTa Quercus cortex U (epMEHTHOTO IMpera-
paTa BbI3BaHa, B TOM YHCIIE, pe3y/IbTaTaMu paHee MpoBeNEHHBIX uccienoBanuii (Blaiotta G et al., 2013;
Kamboh AA and Zhu WY, 2014; Mansoori B et al., 2015), BbIIBHBIINX IPOSABICHHE TOJCPAHTHOCTH
OMOJIOTMYECKH aKTHBHBIX BEIIECTB K JIEHCTBUIO JKEIYIOYHOTO COJACPKMMOT0, HU3KUM 3HaueHusiM pH u
COJICH KEJTYH, YTO CBUACTEIBCTBYET O TOM, YTO TAHUHBI MOTYT OBITh TaKKe MCIIOIB30BAHBI sl YBEIUYe-
HUS CHHepreTmdeckoro 3ddexra Ha MUKpOOHOM KuileyHuka. Kpome Toro, m3BeCcTHO, 4TO KCHIJIaHA3a,
BXOJSIIAsl B cOCTaB (hepMEHTHOro mpemnapara Ha ()OHE PalHOHA C BBICOKMM COJCpP)KAaHHEM IIICHHUIBI,
yMmeHbInaeT narosnoruueckue 3pdexrsl Clostridiumperfringens y Opoinepubix wpiuist (Liu D et al.,
2012). MexaHn3M JEWCTBUS TIIFOKOAMHIIA3El U J-TIIFOKAHA3bI, MOXKET OBITh TAaKXKe CBA3AaH C PacIIeIUIeHH-
€M M OKHCJIEHHEM TJIFOKO3bI JUIS TOJydeHHs TIIFOKOHOBOM KHCIIOTHI M mepekucu Bopopozaa (Geisen R,
1999), cHI>KEHHEM BS3KOCTH COAEPIKMMOro KuuieyHuka. [lepekncs Bomopoaa, HaKaruIMBasch 10 OINpese-
JICHHOTO yPOBHS, HHTHOMPYET pacipoCTpaHeHUE MAaTOreHHBIX OAKTEPHH.

Uro kacaercst a3 eKTa CHIKEHHSI TPUIIAIEPUIOB B KPOBH, TO B CBOMX HCCIIEIOBAHUSX HEKOTO-
pBI€ aBTOPHI NpU 100aBICHUH B PAllOH MTHI AyOWIBHBIX BELIECTB TAKXKE HAOMIOAANN CHIDKEHHE OKHC-
JIeHUs! IMIUIO0B B opraHu3Me Ha (one yBenuueHus npogyktuBHocTH (Starcevic K et al., 2014).

YBennueHue jkene3a B OpraHax ¥ TKaHSX ONBITHOW MTHIIbI, BEPOSTHO, CBSI3aHO CO CITOCOOHOCTHIO
TyOUITBHBIX BEIIECTB (TAHWHBI) K ICTIPUBAIIAH XKene3a (OUH U3 MEXaHU3MOB ITOJI0KUTEIHFHOTO IEHCTBUS)
yepe3 HHrubupoBanue pepMeHTa kommiekcooopazoBanus y 6axrepuii (Hee DB et al., 1993; Mila I et al.,
1996). Tak kak ’xeixe30 HEOOXOJUMO I JKU3HENEATENIbHOCTH OOJBIIMHCTBA MATOT€HHBIX OaKTepHii
(Chung KT et al., 1998), To 3T0 MOXKET OKa3aTh MOJOKHUTEILHOE BIMSHUE Ha 37J0POBHE MTHUIIBI, B TAHHOM
cilyyae He0OXOIMUMBI JIOTIOTHUTEIbHBIE NCCIIEIOBAHUSL.
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[MoHmkeHHOE coJiep)kKaHUEe MOHOIIUTOB M TPAHYJIOIUTOB, BEPOSTHO, OOBSICHAETCS HAPSIKCHUEM
UMMYHHOW CUCTEMBI B pe3yJIbTaTe aKTUBU3AIMKM OOMEHA BEIECTB B OPraHWU3MeE MTUIlLI. BinsHue TaHUHA
Ha MPSIMYIO0 MOAYJISIIIUIO UMMYHHOUM CHCTEMBI IBITUIAT KaK OJWH M3 MEXaHU3MOB JICHCTBHSI OTMEYAJIOCh H
panee apyrumu uccienosatensmu (Allen HK et al., 2013).

HccnenqoBanus BbINOJHEeHbI NpH GUHAHCOBOH moanep:kke Poccmiickoro HayyHoro ¢gonga
(mpoexT 16-16-10048)

Jlutepatypa

1. BkitoueHue SKCTpaKTa quercus cortex B paioH OpoiiiepoB U3MEHsIET UX YOOHHbIE MTOKa3aTeIH
1 OMOXMMHYECKUH cocTaB MbliieyHoi Tkanu / B.A. Barupos, I'.K. Jlyckaes, H.M. Ka3zaukosa, III.I". Pax-
matyuH, E.B. Symesa, I.b. Kocsn, 1II.A. Maxkaes, X.b. JlycaeBa // Cenbckoxo3siiicTBeHHAs OHOJIOTHSI.
2018. T. 53. Ne 4. C. 799-810. [Bagirov VA, Duskaev GK, Kazachkova NM, Rakhmatullin ShG,
Yausheva EV, Kosyan DB, Makaev ShA, Dusaeva KhB. Addition of Quercus cortex extract to broiler diet
changes slaughter indicators and biochemical composition of muscle tissue. Sel skokhozyaistvennaya Biologiya
[Agricultural Biology], 2018;53(4):799-810. (In Russ)]. doi: 10.15389/agrobiology.2018.4.799%eng

2. V3MeHeHNe MMMYHOJOTHUECKHX M TPOMYKTUBHBIX TOKa3aTelleil y IBILIAT-OpOIepoB MOx
BIMSHUEM OMOJIOTMUECKU aKTUBHBIX BEIECTB M3 3KCTpakTa Kopel nyda / B.M. ®ucunun, A.C. Yiiakos,
I''K. Hdyckaes, H.M. Kazaukosa, b.C. Hypxanos, LLL.I'. Paxmatyniun, I'.1. JleBaxun // CenbcKoXo3sii-
ctBeHHas Oomonorus. 2018. T. 53. Ne 2. C. 385-392. [Fisinin VI, Ushakov AS, Duskaev GK, Kazachkova
NM, Nurzhanov BS, Rakhmatullin ShG, Levakhin GI. Mixtures of biologically active substances of oak
bark extracts change immunological and productive indicators of broilers. Sel’skokhozyaistvennaya Bi-
ologiya [Agricultural Biology], 2018;53(2):385-392 (In Russ)]. doi: 10.15389/agrobiology.2018.2.385eng

3. MaznaeB H. DHnmkonenus JIeKapcTBEHHBIX pacTeHUH. 3-¢ W31d., UCIp. U gom. M.: Maptus,
2004. C. 32-33. [Maznev N. Entsiklopediya lekarstvennykh rastenii. 3-¢ izd., ispr. i dop. Moscow: Mar-
tin;2004:32-33. (In Russ)].

4. Abreu AC, McBain AJ, Simdes M. Plants as sources of new antimicrobials and resistance-
modifying agents. Natural Product Reports. 2012;29(9):1007-1021. doi: 10.1039/c2np20035;j

5. Allen HK, Levine UY, Looft T, Bandrick M, Casey TA. Treatment, promotion, commotion: an-
tibiotic alternatives in food-producing animals. Trends in Microbiology. 2013;21(3):114-119. doi:
https://doi.org/10.1016/j.tim.2012.11.001

6. Bedford MR, Cowieson AJ. Exogenous enzymes and their effects on intestinal microbiology.
Animal Feed Science and Technology. 2012;173(1-2):76-85. doi: https://doi.org/10.1016/j.anifeedsci.2011.12.018

7. Blaiotta G, La Gatta B, Di Capua M, Di Luccia A, Coppola R, Aponte M. Effect of chestnut ex-
tract and chestnut fiber on viability of potential probiotic Lactobacillus strains under gastrointestinal tract
conditions. Food Microbiology. 2013;36(2):161-169. doi: https://doi.org/10.1016/.fm.2013.05.002

8. Chung K-T, Lu Z, Chou MW. Mechanism of inhibition of tannic acid and related compounds
on the growth of intestinal bacteria. Food and Chemical Toxicology. 1998;36(12):1053-1060. doi:
https://doi.org/10.1016/S0278-6915(98)00086-6

9. Diarra MS, Silversides FG, Diarrassouba F, Pritchard J, Masson L, Brousseau R, Bonnet C,
Delaquis P, Bach S, Skura B, Topp E. Impact of feed supplementation with antimicrobial agents on
growth performance of broiler chickens, Clostridium perfringens and Enterococcus couts, and antibiotic
resistance phenotypes and distribution of antimicrobial resistance determinants in Escherichia coli Iso-
lates. Applied and Environmental Microbiology. 2007;73(20):6566-6576. doi: doi:10.1128/AEM.01086-
07

10. Geisen R. Inhibition of food-related pathogenic bacteria by god-transformed Penicillium
nalgiovense strains // Journal of Food Protection. 1999;62:940-943.

11. Hashemi SR, Davoodi H. Herbal plants and their derivatives as growth and health promoters
in animal nutrition.  Veterinary = Research ~ Communications.  2011;35(3):169-180.  doi:
https://doi.org/10.1007/s11259-010-9458-2


https://doi.org/10.1016/j.tim.2012.11.001
https://doi.org/10.1016/j.anifeedsci.2011.12.018
https://doi.org/10.1016/j.fm.2013.05.002
https://doi.org/10.1016/S0278-6915(98)00086-6

JKusomrosoocmeo u kopmonpouseoocmeo 2019 T. 102 Ne 2/ Animal Husbandry and Fodder Production 2019 Vol. 102 Is. 2
132 Teopusi 1 NPAKTHKA KOPMJICHUSA

12. Hashemi SR, Davoodi H. Phytogenics as new class of feed additive in poultry industry. Jour-
nal of Animal and Veterinary Advances. 2010;9(17):2295-2304. doi: 10.3923/javaa.2010.2295.2304

13. Hee DB, McAllister TA, Yanke J, Cheng KJ, Muir AD. Effects of condensed tannins on en-
doglucanase activity and filter paper digestion by Fibrobacter succinogenes S85. Applied and Environ-
mental Microbiology. 1993;59(7):2132-2138.

14. Horn NL, Ruch F, Miller G, Ajuwon KM, Adeola O. Determination of the adequate dose of
garlic diallyl disulfide and diallyl trisulfide for effecting changes in growth performance, total-tract nutri-
ent and energy digestibility, ileal characteristics, and serum immune parameters in broiler chickens. Poul-
try Science. 2016;95(10):2360-2365. doi: https://doi.org/10.3382/ps/pew126

15. Huyghebaert G, Ducatelle R, Immerseel Van F. An update on alternatives to antimicrobial growth
promoters for broilers. The Veterinary Journal. 2011;187(2):182-188. doi: https://doi.org/10.1016/.tvj1.2010.03.003

16. Kamboh AA, Zhu WY. Individual and combined effects of genistein and hesperidin on im-
munity and intestinal morphometry in lipopolysacharide-challenged broiler chickens. Poultry Sci-
ence;2014;93(9):2175-2183. doi: https://doi.org/10.3382/ps.2014-03971

17. Liu D, Guo S, Guo Y. Xylanase supplementation to a wheat-based diet alleviated the intestinal
mucosal barrier impairment of broiler chickens challenged by Clostridium perfringens. Avian Pathol.
2012;41(3):291-298.

18. Mansoori B, Rogiewicz A, Slominski BA. The effect of canola meal tannins on the intestinal
absorption capacity of broilers using a D-xylose test. Journal of Animal Physiology and Animal Nutrition.
2015;99(6):1084-1093. doi: https://doi.org/10.1111/jpn.12320

19. Mila I, Scalbert A, Expert D. Iron withholding by plant polyphenols and resistance to patho-
gens and rots. Phytochemistry. 1996;42(6):1551-1555. doi: https://doi.org/10.1016/0031-9422(96)00174-4

20. Phytogenics in Animal Nutrition: Natural Concepts to Optimize Gut Health and Performance.
Steiner T, editor. Nottingham: Nottingham University Press; 2009:192 p.

21. Redondo LM, Chacana PA, Dominguez JE, Fernandez Miyakawa ME. Perspectives in the use
of tannins as alternative to antimicrobial growth promoter factors in poultry. Frontiers in Microbiology.
2014;5:article 118.

22. Redondo LM, Redondo EA, Delgado F, La Sala L, Pereyra A, Garbaccio S, et al. Control of
Clostridium perfringens necrotic enteritis by tannins added to the diet. In: Proceedings of the 8th Interna-
tional Conference on the Molecular Biology and Pathogenesis of the Clostridia (ClostPath 8). Palm Cove.
Australia. 2013;5.

23. Schiavone A, Guo K, Tassone S, Gasco L, Hernandez E, Denti R, Zaccarato 1. Effects of a
natural extract of chestnut wood on digestibility, performance traits, and nitrogen balance of broiler
chicks. Poultry Science. 2008;87(3):521-527. doi: https://doi.org/10.3382/ps.2007-00113

24. Simdes M, Bennett RN, Rosa EAS. Understanding antimicrobial activities of phytochemicals
against multidrug resistant bacteria and biofilms. Natural Product Reports. 2009;26(6):746-757. doi:
https://doi.org/10.1039/B821648G

25. Staréevi¢ K, Krstulovi¢ L, Brozié¢ D, Mauri¢ M, Stojevi¢ Z, Mikulec Z, Baji¢ M, Masek T.
Production performance, meat composition and oxidative susceptibility in broiler chicken fed with differ-
ent phenolic compounds. Journal of the Science of Food and Agriculture. 2014;95(6):1172-1178. doi:
https://doi.org/10.1002/jsfa.6805

26. Tosi G, Massi P, Antongiovanni M, Buccioni A, Minieri S, Marenchino L, Mele M. Efficacy
test of a hydrolysable tannin extract against necrotic enteritis in challenged broiler chickens. Italian Jour-
nal of Animal Science. 2013;12(3):e62: 392-395. doi: https://doi.org/10.4081/ijas.2013.e62

27. Windisch W, Schedle K, Plitzner C, Kroismayr A. Use of phytogenic products as feed addi-
tives for swine and poultry. Journal of Animal Science. 2008;86(E Suppl):E140-E148. doi:
10.2527/jas.2007-0459

28. Yang C, Chowdhury MAK, Huo Y, Gong J. Phytogenic compounds as alternatives to in-feed
antibiotics: potentials and challenges in application. Pathogens. 2015;4(1):137-156. doi:
https://doi.org/10.3390/pathogens4010137


http://dx.doi.org/10.3923/javaa.2010.2295.2304
https://doi.org/10.3382/ps/pew126
https://doi.org/10.1016/j.tvjl.2010.03.003
https://doi.org/10.3382/ps.2014-03971
https://doi.org/10.1111/jpn.12320
https://doi.org/10.1016/0031-9422(96)00174-4
https://doi.org/10.3382/ps.2007-00113
https://doi.org/10.1039/B821648G
https://doi.org/10.1002/jsfa.6805
https://doi.org/10.4081/ijas.2013.e62
https://doi.org/10.3390/pathogens4010137

JKusomrosoocmeo u kopmonpouseoocmeo 2019 T. 102 Ne 2/ Animal Husbandry and Fodder Production 2019 Vol. 102 Is. 2
Teopusi 1 NpaKTUKA KOPMJICHHUS 133

References

1. Bagirov VA, Duskaev GK, Kazachkova NM, Rakhmatullin ShG, Yausheva EV, Kosyan DB,
Makaev ShA, Dusaeva KhB. Addition of Quercus cortex extract to broiler diet changes slaughter indica-
tors and biochemical composition of muscle tissue. Agricultural Biology. 2018;53(4):799-810. doi:
10.15389/agrobiology.2018.4.799eng

2. Fisinin VI, Ushakov AS, Duskaev GK, Kazachkova NM, Nurzhanov BS, Rakhmatullin ShG,
Levakhin GI. Mixtures of biologically active substances of oak bark extracts change immunological and produc-
tive indicators of broilers. Agricultural Biology. 2018;53(2):385-392. doi: 10.15389/agrobiology.2018.2.385eng

3. Maznev N. Encyclopedia of medicinal plants. 3rd ed., Corr. and add. Moscow: Martin; 2004.
P. 32-33.

4. Abreu AC, McBain AJ, Simdes M. Plants as sources of new antimicrobials and resistance-
modifying agents. Natural Product Reports. 2012;29(9):1007-1021. doi: 10.1039/c2np20035;j

5. Allen HK, Levine UY, Looft T, Bandrick M, Casey TA. Treatment, promotion, commotion: an-
tibiotic alternatives in food-producing animals. Trends in Microbiology. 2013;21(3):114-119. doi:
https://doi.org/10.1016/j.tim.2012.11.001

6. Bedford MR, Cowieson AJ. Exogenous enzymes and their effects on intestinal microbiology. Ani-
mal Feed Science and Technology. 2012;173(1-2):76-85. doi: https://doi.org/10.1016/j.anifeedsci.2011.12.018

7. Blaiotta G, La Gatta B, Di Capua M, Di Luccia A, Coppola R, Aponte M. Effect of chestnut ex-
tract and chestnut fiber on viability of potential probiotic Lactobacillus strains under gastrointestinal tract
conditions. Food Microbiology. 2013;36(2):161-169. doi: https://doi.org/10.1016/j.fm.2013.05.002

8. Chung K-T, Lu Z, Chou MW. Mechanism of inhibition of tannic acid and related compounds
on the growth of intestinal bacteria. Food and Chemical Toxicology. 1998;36(12):1053-1060. doi:
https://doi.org/10.1016/S0278-6915(98)00086-6

9. Diarra MS, Silversides FG, Diarrassouba F, Pritchard J, Masson L, Brousseau R, Bonnet C,
Delaquis P, Bach S, Skura B, Topp E. Impact of feed supplementation with antimicrobial agents on
growth performance of broiler chickens, Clostridium perfringens and Enterococcus couts, and antibiotic
resistance phenotypes and distribution of antimicrobial resistance determinants in Escherichia coli Iso-
lates. Applied and Environmental Microbiology. 2007;73(20):6566-6576. doi: doi:10.1128/AEM.01086-
07

10. Geisen R. Inhibition of food-related pathogenic bacteria by god-transformed Penicillium
nalgiovense strains // Journal of Food Protection. 1999;62:940-943.

11. Hashemi SR, Davoodi H. Herbal plants and their derivatives as growth and health promoters in ani-
mal nutrition. Veterinary Research Communications. 2011;35(3):169-180. doi: https://doi.org/10.1007/s11259-
010-9458-2

12. Hashemi SR, Davoodi H. Phytogenics as new class of feed additive in poultry industry. Jour-
nal of Animal and Veterinary Advances. 2010;9(17):2295-2304. doi: 10.3923/javaa.2010.2295.2304

13. Hee DB, McAllister TA, Yanke J, Cheng KJ, Muir AD. Effects of condensed tannins on en-
doglucanase activity and filter paper digestion by Fibrobacter succinogenes S85. Applied and Environ-
mental Microbiology. 1993;59(7):2132-2138.

14. Horn NL, Ruch F, Miller G, Ajuwon KM, Adeola O. Determination of the adequate dose of
garlic diallyl disulfide and diallyl trisulfide for effecting changes in growth performance, total-tract nutri-
ent and energy digestibility, ileal characteristics, and serum immune parameters in broiler chickens. Poul-
try Science. 2016;95(10):2360-2365. doi: https://doi.org/10.3382/ps/pew126

15. Huyghebaert G, Ducatelle R, Immerseel Van F. An update on alternatives to antimicrobial
growth  promoters for  broilers. The Veterinary Journal. 2011;187(2):182-188.  doi:
https://doi.org/10.1016/j.tvj1.2010.03.003

16. Kamboh AA, Zhu WY. Individual and combined effects of genistein and hesperidin on im-
munity and intestinal morphometry in lipopolysacharide-challenged broiler chickens. Poultry Sci-
ence;2014;93(9):2175-2183. doi: https://doi.org/10.3382/ps.2014-03971


https://doi.org/10.1016/j.tim.2012.11.001
https://doi.org/10.1016/j.anifeedsci.2011.12.018
https://doi.org/10.1016/j.fm.2013.05.002
https://doi.org/10.1016/S0278-6915(98)00086-6
http://dx.doi.org/10.3923/javaa.2010.2295.2304
https://doi.org/10.3382/ps/pew126
https://doi.org/10.1016/j.tvjl.2010.03.003
https://doi.org/10.3382/ps.2014-03971

JKusomrosoocmeo u kopmonpouseoocmeo 2019 T. 102 Ne 2/ Animal Husbandry and Fodder Production 2019 Vol. 102 Is. 2
134 Teopusi 1 NPAKTHKA KOPMJICHUSA

17. Liu D, Guo S, Guo Y. Xylanase supplementation to a wheat-based diet alleviated the intestinal
mucosal barrier impairment of broiler chickens challenged by Clostridium perfringens. Avian Pathol.
2012;41(3):291-298.

18. Mansoori B, Rogiewicz A, Slominski BA. The effect of canola meal tannins on the intestinal
absorption capacity of broilers using a D-xylose test. Journal of Animal Physiology and Animal Nutrition.
2015;99(6):1084-1093. doi: https://doi.org/10.1111/jpn.12320

19. Mila I, Scalbert A, Expert D. Iron withholding by plant polyphenols and resistance to patho-
gens and rots. Phytochemistry. 1996;42(6):1551-1555. doi: https://doi.org/10.1016/0031-9422(96)00174-4

20. Phytogenics in Animal Nutrition: Natural Concepts to Optimize Gut Health and Performance.
Steiner T, editor. Nottingham: Nottingham University Press; 2009:192 p.

21. Redondo LM, Chacana PA, Dominguez JE, Fernandez Miyakawa ME. Perspectives in the use
of tannins as alternative to antimicrobial growth promoter factors in poultry. Frontiers in Microbiology.
2014;5:article 118.

22. Redondo LM, Redondo EA, Delgado F, La Sala L, Pereyra A, Garbaccio S, et al. Control of
Clostridium perfringens necrotic enteritis by tannins added to the diet. In: Proceedings of the 8th Interna-
tional Conference on the Molecular Biology and Pathogenesis of the Clostridia (ClostPath 8). Palm Cove.
Australia. 2013;5.

23. Schiavone A, Guo K, Tassone S, Gasco L, Hernandez E, Denti R, Zaccarato 1. Effects of a
natural extract of chestnut wood on digestibility, performance traits, and nitrogen balance of broiler
chicks. Poultry Science. 2008;87(3):521-527. doi: https://doi.org/10.3382/ps.2007-00113

24. Simdes M, Bennett RN, Rosa EAS. Understanding antimicrobial activities of phytochemicals
against multidrug resistant bacteria and biofilms. Natural Product Reports. 2009;26(6):746-757. doi:
https://doi.org/10.1039/B821648G

25. Staréevi¢ K, Krstulovi¢ L, Brozié D, Mauri¢ M, Stojevié¢ Z, Mikulec Z, Baji¢ M, Masek T.
Production performance, meat composition and oxidative susceptibility in broiler chicken fed with differ-
ent phenolic compounds. Journal of the Science of Food and Agriculture. 2014;95(6):1172-1178. doi:
https://doi.org/10.1002/jsfa.6805

26. Tosi G, Massi P, Antongiovanni M, Buccioni A, Minieri S, Marenchino L, Mele M. Efficacy
test of a hydrolysable tannin extract against necrotic enteritis in challenged broiler chickens. Italian Jour-
nal of Animal Science. 2013;12(3):e62: 392-395. doi: https://doi.org/10.4081/ijas.2013.e62

27. Windisch W, Schedle K, Plitzner C, Kroismayr A. Use of phytogenic products as feed addi-
tives for swine and poultry. Journal of Animal Science. 2008;86(E Suppl):E140-E148. doi:
10.2527/jas.2007-0459

28. Yang C, Chowdhury MAK, Huo Y, Gong J. Phytogenic compounds as alternatives to in-feed
antibiotics:  potentials and challenges in application. Pathogens. 2015;4(1):137-156. doi:
https://doi.org/10.3390/pathogens4010137

Adyckaes I'aaumokan KanuxaHoBud, 10KTOp OMOJIOTHUECKUX HAyK, 3aMECTUTENb JUPEKTOPa 110
HayKe, 3aBeAYIOIIUI OTAEI0OM KOPMIICHUS CEJIbCKOXO03AICTBEHHBIX )KUBOTHBIX U TEXHOJOTMH KOPMOB UM.
C.I'. Jleymmna, ®enepanbHbIii HAYYHBIN IIEHTP OMOJOTMYECKUX CHCTEM M arpoTexHoJioTuid Poccuiickoit
akamemun Hayk, 460000, r. OpenOypr, yi1. 9 SuBaps, 29, tem: 8(3532)43-46-79, e-mail:
gduskaev(@mail.ru

Ymakos Asexcanap CepreeBu4, KaHau1aT ONOJIOrMYECKUX HAayK, BpUO Aupekropa, denepaiib-
HbIA Hay4yHBIN HEeHTp «Bcepoccuiickuii Hay4yHO-UCCIEA0BATEILCKUN U TEXHOJIOTHYECKU UHCTUTYT TTH-
ueBojcTBa Poccuiickoit akagemun Hayk», 141311, MockoBckas o6, r. Ceprues Ilocan, yn. [Ituuerpaa-
ckas, 10, e-mail: asu2004@bk.ru;

Ka3zaukoBa Hagexna MuxaiinoBHa, KaHAUAAT OMOJOTMYECKUX HAayK, HAYYHBIH COTPYAHHUK OT-
Jlena KOPMIIEHHUS CEIbCKOXO3SIMCTBEHHBIX UBOTHBIX U TexHonoruu kopmoB uMm. C.I'. Jleymuna, ®ene-
pasibHBIA HaydHBIA LEHTpP OMOJOIMYECKHX CHCTEM W arporexHojoruii Poccuiickoil akajgemuu Hayk,
460000, r. OpenOypr, yn. 9 AuBaps, 29

Hyp:xano Baep CepeknaeBu4, KaHIUAAT CENbCKOXO3SIMCTBEHHBIX HAyK, CTApIIMN Hay4yHBIN
COTPYAHUK OTZeNla KOPMJIEHUS CEeNNbCKOXO035HCTBEHHBIX KUBOTHBIX M TexHonoruu kopmos uMm. C.I'. Jley-
muHa, OenepanbHbIA HAYIHBIA EHTP OHOJIOTHYECKUX CHCTEM M arpOTeXHOJIOTHH Poccuiickoit akameMun
Hayk, 460000, r. OpenOypr, yi1. 9 fAuBaps, 29, e-mail: baer.nurzhanov@mail.ru


https://doi.org/10.1111/jpn.12320
https://doi.org/10.1016/0031-9422(96)00174-4
https://doi.org/10.3382/ps.2007-00113
https://doi.org/10.1039/B821648G
https://doi.org/10.1002/jsfa.6805
https://doi.org/10.4081/ijas.2013.e62
https://doi.org/10.3390/pathogens4010137
mailto:gduskaev@mail.ru
mailto:baer.nurzhanov@mail.ru

JKusomnoeoocmeo u kopmonpouseoocmeo 2019 T. 102 Ne 2 / Animal Husbandry and Fodder Production 2019 Vol 102 Is. 2
Teopusi 1 NpaKTUKA KOPMJICHHUS 135

ProicaeB AnbOepT PapXuTIHHOBUY, KaHAWIAT OMOJOTHYECKUX HAYK, HAYYHBIM COTPYIHUK OT-
JleJia KOPMIICHHSI CEIbCKOXO3SMCTBEHHBIX XKUBOTHBIX U TexHoJoruu kKopmos uM. C.I'. Jleymmuna, Deme-
paTbHBIA HAYYHBIA IICHTP OHMOJOTMYECKHX CHCTEM W arpoTeXHOJIOTHH Poccwiickoi akameMuu Hayk,
460000, . Openodypr, yiu. 9 SuaBaps, 29

Paxmaryaaun llamune I'aduyanoBud, kaHaumaT OHOJOTHYECKHX HAYK, CTAPIIHA HAYIHBIN
COTPYJIHHK OTZAENIa KOPMIIEHUS CENbCKOXO03SMCTBEHHBIX KUBOTHBIX M TeXHOJIOrnu kopmoB um. C.I'. Jley-
mrHa, DeepanbHbI HayYHBIN [EHTP OMONIOTHYECKUX CUCTEM M arpoTexHojiorui Poccuiickolt akanemun
Hayk, 460000, r. OpenOypr, yin. 9 SuBaps, 29, e-mail: shahm2005@rambler.ru

Psi6oB Hukouaii UBaHOBMY, TOKTOP CENbCKOXO3UCTBEHHBIX HAYK, BEYIIUA HAYYHBIN COTpYI-
HUK OTZeNIa TeXHOJOTHH MSCHOTO CKOTOBOJACTBA M IPOU3BOJCTBA TOBSAMHBI (DenepalbHbI HAYIHBIH
IEHTp OWONIOTMYECKUX CHCTeM W arpoTexHojoruii Poccuiickoit akamemun Hayk, 460000, r. OpeH-
Oypr, yn. 9 SuBaps, 29, Ten.: 8(3532)43-46-78

IToctynuna B penakuuto 3 urons 2019 r.; npunsATa nocne pemenus peakomneruu 17 urons 2019 r.;
omyonukoBaHa 28 utons 2019 . / Received: 3 June 2019; Accepted: 17 June 2019; Published:
28 June 2019


mailto:shahm2005@rambler.ru

	ISSN 2658
	Рис. 5 – Кратность отклонений элементного состава шерсти с холки коровы

	голштинской породы с максимальной по стаду молочной продуктивностью
	в период раздоя от «физиологической нормы», установленной в границах
	25 и 75 процентилей (молочная продуктивность, скорректированная
	по содержанию 1 % жира – 246 л/сут), (приведено по методу доктора Скального)
	Figure 5 – The multiplicity of deviations of the elemental composition in hairs from the withers
	in Holstein cow with the maximum milk productivity within the herd during the
	milking period from the «physiological norm» estimated within the boundaries
	25 and 75 percentiles (milk productivity, adjusted for 1 % fat content – 246 l/day),
	(given by the method of Dr. Skalny)
	Рис. 6 – Кратность отклонений элементного состава волос с холки коровы
	голштинской породы с минимальной по стаду молочной продуктивностью
	в период раздоя от «физиологической нормы», установленной в границах
	25 и 75 процентилей (молочная продуктивность, скорректированная
	по содержанию 1 % жира – 108,9 л/сут), (приведено по методу доктора Скального)
	Figure 6 – The multiplicity of deviations of the elemental composition in hairs from the withers in
	Holstein cow with the minimal milk productivity within the herd during the milking period
	from the «physiological norm» estimated within the boundaries 25 and 75 percentiles
	(milk productivity, adjusted for 1 % fat content – 108.9 l/day), (given by the method of Dr. Skalny)
	7 - 4 глава ОТРЕД

