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Annomayun. B craTbe TpejicTaBieHbl pe3yNbTaThbl HCCIENOBAaHUS HAa HMCKYyCCTBEHHOM pyOIe
“ANKOM Daisy II” in vitro u Ha QucTyIMpOBaHHOM OBIYKE Ka3aXCKOW OJIOr0JI0BOW MOPOJBI in Situ TIO
BIIMSTHUIO Pa3sNIUYHBIX 103 Scutellaria baicalensis cemeiicTBa SICHOTKOBBIC Ha MEPEBAPUMOCTH CYyXOTO Be-
IIECTBA M TOKa3aTeld MUKpOOHOW (epMeHTaIy KoHIeHTpaToB. [Ipy npoBenennn nccnenoBanus in situ
UCTIONB30BAINCH cienytomue oopas3usl: | — m3mensuénnoe 3epHo sumens; Il — n3mensuénHoe 3epHO T4-
meHs+33 mr nmemuuka; 11 — usmensuéHHoe 3epHO ssuMeHsa+50 Mr nuieMHuka; IV — u3MensuéHHOE 3epHO
saMeHs+60 Mr nieMHHKa. B Xoze mpoBeeHns ONbITa in Situ BBIBIEHO, YTO IIepeBapuMocTh oopasna 111,
B KOTOpPHIM BHeCHHM NUIEMHHK Oaifkanbckuil B komumuectBe 5,0 mr Ha 500 mr CB (cyxoro BermiecTsa)
HaBeCcKH, yBenmumiachk Ha 3,18 % (P<0,05); 0,58 u 1,11 % B comocraBnenuu ¢ oopasuamu I, II u IV.
Haxomenne yxcycHoit kucnotsl B o0pasne 111 nponcxoamto 6ombiie mo cpaBHEHUIO ¢ 0Opasmom I coort-
BETCTBEHHO Ha 8,4 %, Takxke ClieAyeT OTMETHTb, YTO B JAHHOM 00paslile cojep)kaHHe BCeX OOHapyKeH-
HBIX JIETYYUX JKUPHBIX KHCIOT OBUIO BBIIIE OTHOCUTENBHO apyrux oopasuos (I, II u IV). MakcumansHoe
KOJIMYECTBO OOILIEro azoTra oTMeyaliock B pyoOmoBom coxepxumoMm III oOpasma, yto Ha 32,0 mMr/%
(P<0,05), 22,8 u 5,0 mr/% npeBocxoamio 3HaueHus I, Il u IV cooTBeTcTBEHHO. AHAIOTUYHAS TCHICHITHS
HaOJrojanack U 1o KOHIIEHTpaluy OenkoBoro asora B oopasue 11, Tak, mo s3ToMy mokasarento OHH IpeBoc-
xomm obpazen | Ha 18,10 Mr/%. Brecenne nuiemHiKa Oaiikaiabckoro B KoindecTe 5,0 Mr criocoOCTBYyeT
YBEJIMUYEHHUIO MEPEBAPUMOCTH CyXOTO BELIeCTBa KOPMOBOro cyOcTpara Ha 8,9 %, KOHIEHTpauuu 00IIero
a3zota — Ha 49,0 % u JeTy4ux KUPHBIX KUCIOT — Ha 8,9 %. Takum o6pa3om, Mo pe3yabTataM NpoBeAEHHO-
IO OTIBITA in Vitro CTall0 OYEBHUAHO, YTO HAMJIYYIINM KOJIMYECTBOM BBEACHUS IIJIEMHHKa OaiKaIbCKOTO B
pauuoH siBisiercs 5,0 mr.

Knrouegwie cnoga: XpynHblil poratblif CKOT, MOJIOJHSK, PALlUOH, IEPEBAPUMOCTb, in Situ, in Vitro,
JeTy4re )KHpHbIE KUCIIOTH, a30THUCThIE BeIecTBa, Scutellaria baicalensis
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Abstract. The article presents the results of an in vitro study on the artificial rumen “ANKOM
Daisy II” and in situ study on a fistulated Kazakh white-headed bull on the effect of various doses of Scu-
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tellaria baicalensis of the Lamiaceae family on the dry matter digestibility and indicators of microbial
fermentation of concentrates. The following samples were used when conducting an in situ study: I -
crushed barley grain; II - crushed barley grain + 33 mg of skullcap; III - crushed barley grain + 50 mg of
skullcap; IV - crushed barley grain + 60 mg of skullcap. During the in situ experiment, it was revealed
that the digestibility of the sample under No. III, in which the Baikal skullcap was added in the amount of
5.0 mg per 500 mg of DM (dry matter) of the sample, increased by 3.18% (P<0.05); 0.58 and 1.11% in
comparison with I, Il and IV samples. The accumulation of acetic acid in sample No. IIT was higher com-
pared to sample No. I, respectively, by 8.4%, it should also be noted that the content of all detected vola-
tile fatty acids was higher in this sample relative to other samples (No. I, IT and IV). The maximum
amount of total nitrogen was noted in the rumen content of sample III, which was 32.0 mg/% (P<0.05),
22.8 and 5.0 mg/% higher than values I, II and IV, respectively. A similar trend was observed in the con-
centration of protein nitrogen in sample No. III, so they exceeded sample I by 18.10 mg/% in this indica-
tor. The introduction of Baikal skullcap in the amount of 5.0 mg contributes to an increase in dry matter
digestibility of the feed substrate by 8.9%, the concentration of total nitrogen - by 49.0% and volatile fat-
ty acids - by 8.9%. Thus, the results of in vitro experiment made clear that 5.0 mg is the best amount of
Baikal skullcap for introduction into the diet.

Keywords: cattle, young animals, diet, digestibility, in situ, in vitro, volatile fatty acids, nitroge-
nous substances, Scutellaria baicalensis
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BBenenue.

CrienanucTsl B 00J1aCTH KOPMIICHUS CEIIbCKOXO3SIMCTBEHHBIX KUBOTHBIX BCE Halle crtanu oOpa-
mIaTh CBOE BHIMAHUE Ha JICKAPCTBCHHBIC PACTCHUS U BBIACISIEMBIC U3 HUX aKTHBHBIC COSAUHEHHS — OHO-
TUKA. MHOTHMH HCCIICTOBAHUSIMHU YK€ YCTAaHOBJICHO, YTO JaHHBIE (PUTOOMOTHKM YCHIMBAIOT (PYHKIIUU
UMMYHHOU CHCTEMBI, OKa3bIBAIOT MOJIOKHUTEIIEHOE BO3JCHCTBHE HA 00IIee COCTOSHUE JKUBOTHBIX M CITO-
COOCTBYIOT YBEIMYCHUIO POAYKTUBHOCTH. LlenecooOpa3sHOCTh MPUMEHEHHS Pa3IUYHbIX JICKapCTBEHHBIX
pacTeHui B KOPMIICHUH KUBOTHBIX HE BBI3BIBACT COMHEHUS, TaK KaK WX MPUMEHSIIN U3IPEBIC B KAUSCTBE
aHajora aHTHOMOTHKAM, YTO B MTOTE IMOCIIOCOOCTBYET YIYUIICHHIO OOIIET0 CaMOYYBCTBHUS W IOBBIIIE-
HUIO MPOAYKTUBHOCTH XKHBOTHBIX, & TAK)KE CHUKCHUIO HETATHBHBIX IMOCIEJACTBUN BIUSHHUS OCTATKOB aH-
THOMOTHKOB Ha 4esioBe4ecTBO B 1mesioM (Simoni M et al., 2022; dyckaes ['.K. u ap., 2016; Zhou S et al.,
2022; Santos FS et al., 2017).

Juxopactymue BUIBI pacTeHUil OBUIM BBIOpPAHBI JJISI MHUIIEBOTO MPUMEHEHHS YEIOBEKOM U
CKapMJIMBAHHS )KUBOTHBIM HE TOJIKO M3-332 MX MPHUATHOTO BKyCa HJIM apoMmara, a u3-3a (papMakojormye-
cKkuX 3(QPEeKTOB, KOTOPHIE 00ECIICUNBAIOTCS COACPKAHIUEM OHMOJIOTUYSCKH aKTUBHBIX BEIIECTB, MPOTYIIH-
pyembIx ompenenéHHsiMu Buaamu pactenuit (Shikov AN et al., 2017; Kypkun B.A. u np., 2013;
Cherdthong A et al., 2019).

B cB0é Bpems 3a0BITHIC IeNICOHBIC TPaBhl 3aHOBO CTaH TOMYJISIPU30BATHCS HAYYHBIM COOOIIE-
CTBOM KaK KJIa/Ie3b OPraHHYeCKUX OMOJIOTHUECKU aKTUBHBIX COCAMHEHUI IPU BBHIPAIIMBAHUYU KHUBOTHBIX.
Ha ceromusimaunii newp w3 Scutellaria baicalensis ObUIO BbIIENEHO W HIeHTUGUIIMpOBaHO Ooiee 40 co-
eIMHCHU, BKJFOUas (DIaBOHOWIBI, TEPIICHOUIBI, JICTYYHe Maciaa U nojrcaxapuabl. COeMHEHUS U JKC-
TPaKThI, BBIJICJICHHBIE U3 NUIEMHHUKA 0aiKaabCKOTO, MPOSBISAIOT HMIMPOKUN CIEKTP (apMaKoJIOTHYECKOM
AKTUBHOCTH, BKJIIOUYasi BO3JCHCTBUE HA HEPBHYIO CHCTEMY, BO3ACHCTBHE HA UMMYHHYIO CUCTEMY, 3AIIUTY
MICYEHH, IPOTUBOOITYXO0JICBOE, aHTHOAKTEpHAIbHOE M MPOTHBOBUPYCHOE, AaHTHOKCUIAHTHOE NEHCTBUS H
npyrue dapmaxonormueckue pdexts (Olagaray KE et al., 2019; Georgieva Y et al., 2021). Tak xax
IJIEMHUK UMEET JT0Ka3aHHbIC MTOJI0KUTENbHBIE KaueCTBa U YIIOMSHYTHIC BBIIIE [ICHHBIE CBOMCTBA, HO CBE-
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JeHus 00 €ro MCIOJIb30BAaHNH B KOPMIIGHUH MOJIOTHSKA Ka3aXCKOH OEIOTOIOBON MOPOABI MUHIMATBHEL,
MBI TIPOBEJIHM MCCIICIOBAHUE in Vitro NMUIEMHUKA OaWKaJIbCKOTO C MCITOJIB30BAHHEM MCKYCCTBEHHOTO pyOIia
“ANKOM Daisy II”, Tak xak oH genaeT JErkuM U 3P (HEeKTHBHBIM ITPOIECC U3YUYEHUs IepeBapUMOCTH CY-
XOr0 BEIIECTBA B JJaOOPAaTOPHBIX YCIOBUSAX, a TAKXKE MO3BOJSIET COKPATUTh YMCIIO UCCIICAOBAHUM HA XKU-
BOTHBIX, a0bl YMEHBIIUT UX CTpaganus. TeKyIine HCCIeJOBaHuUs MOATBEPIMIA MHOTOUYHCIICHHBIC TPpa-
JUIMOHHEIE CIIOCOOBLI MCIoNb30Banus Scutellaria baicalensis, oqHAKO HEOOXOMUMO TAaKKe NalibHEMIIee
W3YYCHHE MEXaHU3MOB UX JICUCTBUS C YYETOM (PU3HMOIOTHIECKUX OCOOCHHOCTEH CENbCKOXO035HCTBEHHBIX
JKUBOTHBIX, @ TAaK)KE€ YCTAHOBJICHHE CTAHJAPTOB KOHTPOIS KadecTBa IJIS PA3HBIX COCTABHBIX YacTei
IUICMHHAKA 0aiKalbCKOTO.

Heab uccienoBanus.

N3yuuTh BIMsSHUE pa3IMYHBIX 103 NIEMHUKA Oaiikaibekoro (Scutellaria baicalensis) cemeiicTBa
SIcHOTKOBBIE Ha MTEPEBAPUMOCTD CYyXOT0 BEIIeCTBa KOPMOBOTO cyOCTpara u pyOIl0BOe MHUIIEBapEeHHE MO-
JIOJHAKA KPYIIHOI'O pOTaToro CKOTa in Vitro, in situ.

MaTrepuaJjibl M METOAbI HCCJICI0BAHNS.

O0BeKT ucciaenoBanus. Pyomosas sKUIKOCTh, TOTYUYCHHAS OT (PUCTYIHPOBAHHOTO OBIYKA Ka3aX-
CKoH 0eorooBoii MOpo sl B Bozpacte 1 r. 2 Mec.

OO6ciy>xuBaHNE KUBOTHBIX M OKCIEPHUMEHTAIbHBIE MCCIIEe0OBAaHNs OBUTH BBITIOJIHEHBI B COOTBET-
CTBUU C MHCTPYKIUSAMH M PEKOMEHJAIIUSAMHU POCCHUCKMX HOpPMAaTHBHBIX akToB (1987 r.; Ilpukaz Mun-
3apaBa CCCP No 755 ot 12.08.1977 «O Mmepax no JanbHEHIIEMY COBEPIICHCTBOBAHUIO OPraHU3ALMOH-
HBIX (popM pabOTHI C MCIIOIH30BAHHEM IKCIIEPUMEHTANBHBIX KUBOTHBIX») U «Guide for the Care and Use
of Laboratory Animals» (National Academy Press, Washington, D.C., 1996). IIpu npoBeneHuu mccieno-
BaHUH OBUIM TPEIIPUHATH MEpHl ISl oOecreueHus] MUHUMYMa CTpaJaHWi *KMUBOTHBIX U YMCHBIICHHS
KOJIMYECTBA MCCIETyEMbIX OIBITHBIX 00Pa3IIOB.

Cxema 3kcnepuMenTa. BBIUOK cojeprkayicssi Ha THIIOBOM pallMoHe B JlabopaTtopuu Onosoruye-
CKUX HCTBITaHUI U skcnepTu3 PepepaqbHOro HayYHOTO IIEHTPa OMOJIOTHUECKUX CHCTEM U arpOTeXHOJIO-
ruit Poccmiickoit akagemun Hayk (OHL[ BCT PAH). Ctpykrypa pamuona: ceHo pasHotpaBHoe — 40 %,
CHJIOC KyKYpY3HbII — 35 %, usMmenpuéHHOE 3epHO stumeHst — 25 %. Ilpu npoBeneHuu uccienoBaHusl in
Vitro UCTIONB30BAIIUCH clieaytonme oopasubl: | — namensuéHnoe 3epHo sumens; II — uamenbu€HHOE 3epHO
sumeHs+3,3 mr nuieMHuka; 11 — n3menbuéHHoe 3epHO stuMeHs+5,0 Mr nuiemHuka; [V — u3menbuéHHoe
3€PHO TUYMEHSI+6,7 MI' IINIEMHHKA.

brraky kazaxckoit OenoronoBoil TOpoAsl OblIa ycTaHOBJIEHA (ucTyna pyOla 1mo METOAMKE
A.A. Anuesa. Y (QUCTYJIBHOTO )KHBOTHOTO 4epe3 3 yaca Mocie KOPMIICHUS! 0TOHpaiy nmpoOsl pyOIIoBOro
COIEPKIMOTO, KOTOpBIE (PIIBTPOBAIIN Uepe3 4 CIIosl Mapiii K MHKyOHPOBaIH B UCKyCCTBEHHOM pyoOrre. [1o
OKOHYAaHUW WHKYyOaImu o0pasiibl MPOMBIBAIINCEH U BEICYIIMBAINCE IpH Temieparype +60 °C 1o moctosH-
HOTO Beca. VcciemoBaHus MPOBOAMINCE in Vitro C WCIOJIB30BaHHEM HCKYCCTBEHHOTO pybma “ANKOM
Daisy I’ 1o cienquaau3upoBaHHON METO/IUKE, BHIIIOIHIEMOI B TeueHue 48 4acoB.

OmnpenesneHre MEPEeBAPUMOCTH CyXOTO BEIECTBa KOHIICHTPATOB (M3MENbYEHHOE 3E€PHO SUMEHS)
MPOBOAMIA METOJOM HEWIOHOBBIX MEIIOYKOB i Situ TIO0 Pa3HOCTH MaccChl o0pasiia KopMa BMECTe C Me-
IIOYKOM | TIocie 48 4 MHKyOaluy ¥ BBICYIIMBAHUS IO TIOCTOSHHON Macchl mpu Temmeparype +60 °C mo
creayrouei popmyie:

K=100 (A-B)/C,
rae: K — koadunueHT mepeBapuMocTs cyxoro Bemectsa kopma (%);
A — ucxomHas Macca o0pasiia KopMa BMECTe ¢ MEIIOYKOM (T);
B — macca o6pasia kopma BMeCTe ¢ MEIIOYKOM Toclie TiepeBapuBaHus (T);
C — ucxomHas Macca oopasia kopMa 6e3 Macchl MelIovka (T).

OGopynoBaHue W TexHHMYecKHe cpeacTBa. lcciemoBaHusi BBIMOIHSIINCH B lcmbITaTenbHOM
nentpe LIKIT BCT PAH http://ukn-6ct.pd. [Tokazarenn a30THCTHIX MeTabOOIUTOB B pyOIIOBOM COMEPKU-
MOM OTIPEJICNIAIN — a30T OCTATOYHBIN U 00ImUN MeTooM Kbenbaans; aMMuadHbiil a30T — MUKpoauddy3-
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HBIM MeToqoM 1o Kongero. Jleryune xupubie kucioTs! (JDKK) onpenensmm va xpomarorpade Kpucramn
JIFOKC 4000 (OO0 «HII® «MeTta-xpom», Poccus). [lepeBapuMoCTh onpeaesnsin B UCKYCCTBEHHOM PyoO-
e “ANKOM Daisy II” (mogudukammu D200 u D2001, CILA).

CraTucruyeckasi oopadorka. CTaTUCTHUCCKYIO 00pabOTKY MPOBOAMIIHN C UCIIOJIE30BAHUEM TIPO-
rpamMHoro makera «Statistica 10.0» («Stat Soft Inc.», CILIA), paccunTsiBas cpenHiolo BennauHy (M),
CPEIHEKBAIPATUIHOE OTKJIOHEHHE (G), OMMOKY cpemHel apudmerudeckoil (m). YpOBeHb 3HAYUMOCTH
CUMTAIU TOCTOBepHBIM IpHu P<0,05.

Pe3yabTaTsl ncciie10BaHUM.

B He3aBUCHUMOCTH OT METO/a ONPENCICHUS MePEBAPUMOCTH CyXOro BEIIeCTBA KOHIICHTPUPOBAH-
HOTO KopMa (M3MeIbu€HHOE 3ePHO SUMEHs) BBeJICHHE HUIEMHHUKA 0afiKabCKOTO B Pa3IMYHbBIX 033X OKa-
3BIBAJIO HA JAHHBIN TIOKa3aTelb MOJIOKUTEIbHOE BIUsHUE (TaduI. 1).

Tabmuma 1. CpaBHHTeIbHASA OLeHKA PA3IHYHBIX METO/I0B ONpeaesIeHHs ePeBaAPHMOCTH
CYXOro BelllecTBa KOHIIEHTPUPOBAHHOTO KOpMa, %
Table 1. Comparative evaluation of various methods for determining the dry matter digestibility
of concentrated feed, %

Ne 06- Meton onipenesenus /
gz;z:‘lé HNzyuaemnbiii pakrop / The studied factor Method of determination
No. in situ! in vitro’
I 3epHo siumens / Barley grain 78,06+0,53 69,52+1,82
II 3epHo sumenst+Scutellaria baicalensis /
Barley grain—+Scutellaria baicalensis 80,66+0,41 75,40+0,81
1 3epHo sumenst+Scutellaria baicalensis /
Barley grain+Scutellaria baicalensis 81,24+0,83* 78,42+1,58
v 3epHo sumens+Scutellaria baicalensis /
Barley grain+Scutellaria baicalensis 80,13+0,81 76,62+0,80%*

[Ipumeuanue: ' — no3a Benenus Scutellaria baicalensis B nepecuére Ha 5 r HaBeckH (33 mr; 50 mr;

60 mr); 2 — no3a Beenenus Scutellaria baicalensis B nepecuére na 500 mr Hasecku (3,3 mr; 5,0 mr; 6,7 Mr);
* — P<0,05; ** — P<0,01 B cpaBHeHu™ ¢ I o6pa3mom.

Note: ! — dose of Scutellaria baicalensis introduction in terms of 5 g of sample (33 mg; 50 mg; 60 mg);

2 — dose of Scutellaria baicalensis introduction in terms of 500 mg of sample (3.3 mg; 5 mg; 6.7 mg);

* — P<0.05; ** — P<0.01 in comparison with the I sample.

[To cpaBHEHHUIO ¢ KOHTPOJIBHBIM 00pasnoMm () mepeBapuMOCTh CYyXOTo BEIIECTBA MOBBICHIACH MTPH
BKItoueHuu Scutellaria baicalensis B komuuectse 3,3 mr Ha 5,9 %; npu nave 6,7 mr — Ha 7,1 % u ipu 5,0 mr
—Ha 8,9 %. AHanoru4Has TeHAEHLMS MPOCIeKUBANIACh U MIPU UCCIIENOBAaHUU in Sifu, TaK EPEBAPUMOCTh
o0pazma 111 6pw1a BeIte Ha 3,18 % (P<0,05); 0,58 u 1,11 % B comocraBnernu ¢ obpasuamu I, [l u [V.

HaxorureHne yKCyCHOM KHCIOTHI B poOe ¢ HajuumuueM TpaBwl Scutellaria baicalensis B xonude-
ctBe 5,0 Mr OBUIO CyIIECTBEHHO Oolblie, 4yeM B I oOpasiie cooTBeTCTBEHHO Ha 8,4 %, Takke cleayeT OT-
METHUTh, YTO B JaHHOW Mpobe ckorieHue Bcex mokazaHHbX JIDKK Oblo Gobllle OTHOCHTEIHHO OCTaB-
mmxcst o6pasios (puc. 1).
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Puc. 1 — KoHuenTpanus KucJaoT B JKUAKOCTH pyOua yepes 48 4 nocje uHKybauuu in vitro, mr/am’
Figure 1 — Acid concentration in the rumen fluid after 48 hours in vitro incubation, mg/dm?

Huzkas xoHIeHTpaIusi MaclisHON KUCJIOTHI Oblja ompeneieHa B obpasie, cojepkameM 3,3 Mr
nzydyaemoro ¢puroonorrka. Hanbonbiee copepkanue KalpoOHOBOUW KHUCIOTHI OBLIO 3a)MKCHPOBAHO B 00-
pasmax pyOIOBOW KHUIKOCTH, COJCPKAIMUX CPeIHEe U MAKCUMAIbHOE KOJIMYECTBO IIEMHHKA, COOTBET-
cTBeHHO Ha 16,5 u 8,3 % npu cpaBHEHUH C KOHTPOJIEM.

Brecenne ¢putodnoTrka B II-1V o6pasier B 1o3e 3,3-6,7 Mr B pacuére Ha 500 Mr oOpasua oTiu-
YHJach MOBBIIICHHBIM POCTOM OMOMacchl OakTepuii. BBejeHHe MUHUMAIbHOTO KOJMYECTBA U3ydaeMoOn
no6asku (I oOpasemn), Mo CpaBHEHHIO C KOHTPOJBHBIM CIIOCOOCTBOBAJIO JIydIIEMY Pa3BUTHIO OaKTepHi B
pyO1oBoM coaepxkumom Ha 8,4 %.

Brecenue pa3nuyHbIX T03UPOBOK (UTOOMOTHKA B 00pasell ¢ KOHIEHTPUPOBAHHBIM KOPMOM OKa-
3aJ10 3aMETHOE BIIUSHUE HA HHTEHCUBHOCTh MUKPOOMOIOTHIESCKHX IPOIIeCCOB (TadI. 2).

Tabnuua 2. CocTaB coep:KMMOro pyouoBoii ;KUAKOCTH Yepe3 48 yacoB nocijie MHKY0auuu in vitro
Table 2. Composition of rumen fluid contents after 48 hours in vitro incubation

Moka3zares / Oopazen / Sample
Indicator I | 1 | I | v
pH 6,81+0,16 6,94+0,15 6,83+0,17 6,78+0,14
JDKK, mr/mm’/
VFA, mg/dm’ 736,88+0,23 705,984+0,19 802,92+0,31* 778,75+0,26

AMMMaYHBIH a30T,
Mmr/% / Ammonia
nitrogen, mg/% 5,81+0,54 5,79+0,51 4,954+0,72* 5,25+0,48

[Mpumeuanne: * — P<0,05
Note: * —P<0.05

Jlannsle BomopoxHoro nokasatens (pH) B aHamm3upyembIx o0pas3max BapbHPOBAINCH B AWAIa-
30He 6,78-6,94 U UMeNnn B3aMMOCBSI3b C COJEPKAHUEM JIETYUHX JKHUPHBIX KUCIOT B mpobe. ConeprkaHue
JEeTY4nX KUCIOT B Ipodax uepes IBOE CyTOK MOCIE UCCIEAOBAHMS in Vitro co cpeaHer nadeii puroduoTu-
ka pasHsach 802,92 mr/am’, uto Ha 66,04 Mr/mm? (8,96 %) IPEB30IIO 3Ty BEIMYHHY B KOHTPOJIBHOM
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obpasite. CkopocTh (opMHIPOBaHHS aMMHaKa M €ro KOHIIGHTPAIHs B PyOII0OBOM COEP)KUMOM 00YCIIOBITH-
BaIOTCSl 00ECIICUeHHOCTBIO SHEPTHell pallMoHOB U yIOTpebiIeHneM aMMHaka pyOIioBoi MUKpodIopoit s
CUHTe3a OenKa.

B ocHOBHOM yBenMueHHE coepikaHus 00IIero a3ota B pyOIIOBON KUKOCTH BCEX U3y4aeMbIX 00-
pas3IoB COBEPIIATOCH 3a CUET OETKOBOTO a30Ta (Tadi. 3).

Tabnuna 3. KoHueHTpauus a30THCTHIX BelIECTB B sKUAKOCTH Pyoua yepe3 48 yacos
nocJjie UHKyOauuu in vitro, mr/%
Table 3. Concentration of nitrogenous substances in the rumen fluid after 48 hours in vitro
incubation, mg/%

Moxka3zarens / Indicator Oopazen / Sample
I | 11 | 111 | v
OO6mwmit azot / Total nitrogen 65,2+9,12 74,4+£9,66  97,2+10,71* 92,2+10,32*
benkoBelit a3ot / Protein nitrogen 40,8+5,77 46,7+5,62 58,9+7,25*%  61,1+7,64**
HeGenkoBrliii a301/ Nonprotein nitrogen 24,4+3.21 27,7+3,67 38,2+4,48* 31,1+4,18

[pumeuanne: * — P<0,05; ** — P<0,01 B cpaBHennu ¢ I oOpasmom.
Note: * — P<0.05; ** — P<0.01 in comparison with the I sample.

Haxormrenne obmero azora B pyoroBom coaepskumoM 11 obpasma 6suto Ha 32,0 Mr/%, 22,8 u 5,0 Mr/%
ayumie o cpaBHenuto ¢ I, Il n IV obpasnamu. Hanbomnbmei koHneHTpanueid 6eIKoBOro a30Ta BBLICISICS
IV oOpa3er, Tak, 0 3TOMy MapaMeTpy OH UMEI IMPEUMYIIECTBO HaJ KOHTPOIbHBIM Ha 20,3 mr/%. XKun-
KocTh py6ma ot III obpa3na npeBocxoamna KoHTponbHEIH (I obpaszery) mo obmemy azoty Ha 27,0 mMr/%,
oemkoBoMy — Ha 20,3 1 ocTraTrouHOMY (HeOenKoBOMY) — 6,7 Mr/%.

OO0cyskaeHne N0JIy4eHHBIX Pe3y/IbTAaTOB.

B nurepartype nmocneqHux JeT yKa3bIBaeTcs, UTO (DIaBOHOUIBI —3TO CHIIBHBIE TPOTHBOMUKPOOHEIE
BEIIECTBA, KOTOPBIC YCUINBAIOT (HOPMUPOBAHHE JIETYUNX KUPHBIX KHCIIOT B IPEIKEIYAKE, B TO KE BPEMsI
YMEHbINAasi coieprkaHne aMMHaKa U MeTaHa, HO BCE )K€ Pe3yNbTaThl in Vvitro He BCerna ObLTH OOBEKTHB-
HeiMH (Song X et al., 2014; Pena-Bermudez YuA et al., 2022). AHajnoru4Hasi TEHIACHIIHS MPOCIEKUBATACH
Y B MPOBEJAEHHOM HAMH HKCIIEPUMEHTE, T/I€ BKIIIOUCHHE TPaBbl IUIEMHUKA B KonmuecTBe 5,0 u 6,7 Mr co-
JIEHCTBOBANIO YCKOPEHHUIO 00pa30BaHUS JIETYUUX KUPHBIX KUCIOT B PyOIIOBOM CONIEPKMMOM IO CpaBHE-
HUIO ¢ KoHTpoJsieM Ha 9,0 u 5,7 %.

Symesa E.B. u coaBTOpBI MPUBOIAT JaHHBIE, YKA3BIBAIOUINE HA TO, YTO y TOJMTACTPHUYHBIX S.
baicalensis MOXXeT KOHTAaKTUPOBATh ¢ PYOIIOBOM MHUKPOQIOPOH, TO €CTh BUIOM3MEHSST MUKPOOHOM TIpe-
JUKeTyIKa, TpuyMHOXas Owmomaccy Oakrtepuit ¢umyma Firmicutes, xnacca Clostridia n cemeii-
ctBa Ruminococcaceae (Yausheva EV et al., 2019), uto noapa3ymeBaeT BeposTHEIH 3¢ dexT Ha nepesa-
puMocCTh panuona. KoMITIeKCHBIH pa300p MOTyuYeHHBIX KCIIEPUMEHTABHBIX JaHHBIX (in Vitro) MOATBEp-
)Kaaet, uTo Jada purobmotuka (II-IV obpazen) maccoit 3,3-6,7 mr B niepecuére Ha 500 Mr poObI criocoo-
CTBYET YCHIICHHIO pocTa OMOMAacChl OaKTepHil, YTO COJCHCTBOBANIO MOBHIMICHUIO MIEPEBAPUMOCTH CyXOTO
BenlecTsa Ha 7,1 u 8,9 %.

Haubonee npumeuaTensHOE OTKPBITHE B MCCIEIOBAHUU 3apyOeXKHBIX yUEHBIX, YTO Y KOPOB, IO-
Jy4aBIIUX PAIlIOHBI C 100aBJICHUEM JKCTPaKTa TaHMHA KBEOpauo, CHU3UINCH KOHIICHTPALUH aMMHAYHO-
ro a30Ta B pyOIle, YTO YKa3bIBACT HA TO, YTO MEHBIIEE KOJIMYECTBO a30Ta B PyOIle TEPsIIOCH B BUIEC aMMU-
aKa W3-3a CHIDKCHUS JIeTpallalliy ChIPOro OelKa MUKpPOOpraHu3MaMu pyOIlia B OTBET HA J00aBicHHE (HU-
tobuotuka (Dschaak CM et al., 2011). ITonoxxutenbHOe BiHsiHUE (HITABOHOUOB U (DEHOIBHBIX COCTUHE-
HUH (calmoHWHBI, TyOMJILHBIC BENIECTBa, d(DUPHBIC Maciia, CEpOOPTaHUYECKUE COCTUHEHHS) Ha TPOAYK-
TUBHOCTH U 3[I0POBBE KUBOTHBIX, & TAKKe (hepMeHTanuo pyOiia U coaepKaHne a30THCTHIX BEIIECTB, OBI-
JI0 IpoieMOHCTpHUpoBaHo B uccnenopanusax (Kalantar M, 2018; Addisu S, 2016). Cxoxasi TMHAMHKA ITPO-
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CJIICXKMBAJIAaCh U B HAIIEM OIIBITC, TaK, POCT HAKOIUICHUA 061[161“0 a30Ta B PEHKEIYyJOYHOM COACPKMMOM
OIIBITHBIX O6p33HOB mén 3a CYET OCITKOBOTO a30Ta, a KOHOCHTpAalusd aMMHUaqYHOI'0 a30Ta CHUKaJ1aChb.

3akJoueHue.

[To pe3ympTaTaM IpoOBeNEHHOTO OIBITA (N Vitro CTal0 OYEBUIHO, YTO HAMIYYIIAM KOJIHIECTBOM
BBCJICHUS IINIEMHHUKA 0AfKaIECKOTO B KOPM CTao 5,0 MT, YTO IOMOXKET YBEITHYUTH [IEPEBAPHUMOCTH CyXO-
ro BellecTBa KOpMOBOro cybcrparta Ha 8,9 %, ycunute pyOIlOBOE MUIEBAPEHUE: HAKOIUICHHE OOIIETo
azora — Ha 49,0 %, NeTy4nx >KUPHBIX KUCIOT — Ha 8,9 %.

CnHcoKk HCTOYHHUKOB

1. Kypkun B.A., Kypkuna A.B., ABneeBa E.B. ®naBoHOMIBI Kak OMOIOTHYECKH aKTHBHBIE CO-
eJIMHEeHMSI JICKapCTBEHHBIX pacTeHuid // dynmaamenTtanabHbie uccaeaopanms. 2013. Ne 11-9. C. 1897-1901.
[Kurkin VA, Kurkina AV, Avdeeva EV. The flavonoids as biologically active compounds of medicinal
plants. Fundamental Research. 2013;11-9:1897-1901. (In Russ.)].

2. Pe3ynpTaThl HCClleI0OBaHUI 110 MTEPEeBApUMOCTH in Vitro ¥ in situ co3gaBaeMbIX KOPMOBBIX J100a-
Bok / I'.K. yckaes, I'.U. JleaxuH, b.C. HypxanoB, A.®. Pricaes, A.I'. Memiepskos // BecTHUK MsCHOTO
ckotoBojicTBa. 2016. Ne 4(96). C. 126-131. [Duskaev GK, Levakhin GI, Nurzhanov BS, Rysayev AF,
Meshcheryakov AG. Results of researches on digestibility in vitro and in situ of developed feed additives.
Herald of Beef Cattle Breeding. 2016;4(96):126-131. (In Russ.)].

3. Addisu S. Effect of dietary tannin source feeds on ruminal fermentation and production of cat-
tle; a review. Online J Anim Feed Res. 2016;6(2):45-56.

4. Cherdthong A, Prachumchai R, Wanapat M et al. Effects of supplementation with
royal poinciana seed meal (Delonix regia) on ruminal fermentation pattern, microbial protein
synthesis, blood metabolites and mitigation of methane emissions in native thai beef cattle. An-
imals. 2019;9(9):625. doi: 10.3390/ani9090625

5. Dschaak CM, Williams CM, Holt MS et al. Effects of supplementing condensed tannin extract
on intake, digestion, ruminal fermentation, and milk production of lactating dairy cows. Journal of Dairy
Science. 2011;94(5):2508-2519. https://doi.org/10.3168/jds.2010-3818

6. Georgieva Y, Katsarova M, Stoyanov P et al. Metabolite profile and antioxidant
activity of some species of genus Scutellaria growing in Bulgaria. Plants. 2021;10(1):45.
doi: https://doi.org/10.3390/plants 10010045

7. Kalantar M. The importance of flavonoids in ruminant nutrition. Archives of Animal Husband-
ry & Dairy Science. 2018;1(1):1-4. doi: 10.33552/AAHDS.2018.01.000504

8. Olagaray KE, Brouk MJ, Mamedova LK et al. Dietary supplementation of Scutellaria bai-
calensis extract during early lactation decreases milk somatic cells and increases whole lactation milk
yield in dairy cattle. PLoS One. 2019;14(1):¢0210744. doi: https://doi.org/10.1371/journal.pone.0210744

9. Pena-Bermudez YuA, Vincenzi R, Meo-Filho Paulo et al. Effect of yerba mate extract as feed
additive on ruminal fermentation and methane emissions in beef cattle. Animals (Basel).
2022;12(21):2997. doi: 10.3390/ani12212997

10. Santos FS, Zeoula LM, dos Santos GT et al. Intake, digestibility and milk production and
composition of dairy cows fed different levels of Yerba Mate in the diet. Anim Feed Sci Technol.
2017;230:70-76. doi: https://doi.org/10.1016/j.anifeedsci.2017.05.019

11. Shikov AN et al. Traditional and current food use of wild plants listed in the Russian pharma-
copoeia. Frontiers in Pharmacology. 2017;8:841. doi: 10.3389/fphar.2017.00841

12. Simoni M, Goi A, Pellattiero E, Mavrommatis A et al. Long-term administration of a commercial
supplement enriched with bioactive compounds does not affect feed intake, health status, and growth perfor-
mances in beef cattle. Arch Anim Breed. 2022;65:135-144. doi: https://doi.org/10.5194/aab-65-135-2022



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(2)
134 TEOPUS U IPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING

13. Song X, Luo J, Fu D, Zhao X et al. Traditional Chinese medicine prescriptions en-
hance growth performance of heat stressed beef cattle by relieving heat stress responses and
increasing apparent nutrient digestibility. Asian-Australas J Anim Sci. 2014;27(10):1513-1520.
doi: https://doi.org/10.5713/ajas.2014.14058

14. Yausheva EV, Duskaev GK, Levakhin GI et al. Evaluation of the effects of plant extracts on
cattle rumen microbiome. IOP Conference Series: Earth and Environmental Science. 2019;341:012165
doi: https://doi.org/10.1088/1755-1315/341/1/012165

15. Zhou S, Yin X, Yuan J et al. Antifibrotic activities of Scutellariae Radix extracts and flavo-
noids: Comparative proteomics reveals distinct and shared mechanisms. Phytomedicine.
2022;100:154049. doi: 10.1016/j.phymed.2022.154049

References

1. Kurkin VA, Kurkina AV, Avdeeva EV. The flavonoids as biologically active compounds of
medicinal plants. Fundamental Research. 2013;11-9:1897-1901.

2. Duskaev GK, Levakhin GI, Nurzhanov BS, Rysayev AF, Meshcheryakov AG. Results of re-
searches on digestibility in vitro and in situ of developed feed additives. Herald of Beef Cattle Breeding.
2016;4(96):126-131.

3. Addisu S. Effect of dietary tannin source feeds on ruminal fermentation and production of cat-
tle; a review. Online J Anim Feed Res. 2016;6(2):45-56.

4. Cherdthong A, Prachumchai R, Wanapat M et al. Effects of supplementation with
royal poinciana seed meal (Delonix regia) on ruminal fermentation pattern, microbial protein
synthesis, blood metabolites and mitigation of methane emissions in native thai beef cattle. An-
imals. 2019;9(9):625. doi: 10.3390/ani9090625

5. Dschaak CM, Williams CM, Holt MS et al. Effects of supplementing condensed tannin extract
on intake, digestion, ruminal fermentation, and milk production of lactating dairy cows. Journal of Dairy
Science. 2011;94(5):2508-2519. https://doi.org/10.3168/jds.2010-3818

6. Georgieva Y, Katsarova M, Stoyanov P et al. Metabolite profile and antioxidant
activity of some species of genus Scutellaria growing in Bulgaria. Plants. 2021;10(1):45.
doi: https://doi.org/10.3390/plants 10010045

7. Kalantar M. The importance of flavonoids in ruminant nutrition. Archives of Animal Husband-
ry & Dairy Science. 2018;1(1):1-4. doi: 10.33552/AAHDS.2018.01.000504

8. Olagaray KE, Brouk MJ, Mamedova LK et al. Dietary supplementation of Scutellaria bai-
calensis extract during early lactation decreases milk somatic cells and increases whole lactation milk
yield in dairy cattle. PLoS One. 2019;14(1):e0210744. doi: https://doi.org/10.1371/journal.pone.0210744

9. Pena-Bermudez YuA, Vincenzi R, Meo-Filho Paulo et al. Effect of yerba mate extract as feed
additive on ruminal fermentation and methane emissions in beef cattle. Animals (Basel).
2022;12(21):2997. doi: 10.3390/ani12212997

10. Santos FS, Zeoula LM, dos Santos GT et al. Intake, digestibility and milk production and
composition of dairy cows fed different levels of Yerba Mate in the diet. Anim Feed Sci Technol.
2017;230:70-76. doi: https://doi.org/10.1016/j.anifeedsci.2017.05.019

11. Shikov AN et al. Traditional and current food use of wild plants listed in the Russian pharma-
copoeia. Frontiers in Pharmacology. 2017;8:841. doi: 10.3389/fphar.2017.00841

12. Simoni M, Goi A, Pellattiero E, Mavrommatis A et al. Long-term administration of a commercial
supplement enriched with bioactive compounds does not affect feed intake, health status, and growth perfor-
mances in beef cattle. Arch Anim Breed. 2022;65:135-144. doi: https://doi.org/10.5194/aab-65-135-2022

13. Song X, Luo J, Fu D, Zhao X et al. Traditional Chinese medicine prescriptions en-
hance growth performance of heat stressed beef cattle by relieving heat stress responses and
increasing apparent nutrient digestibility. Asian-Australas J Anim Sci. 2014;27(10):1513-1520.
doi: https://doi.org/10.5713/ajas.2014.14058



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(2)
TEOPHUS U IIPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING 135

14. Yausheva EV, Duskaev GK, Levakhin GI et al. Evaluation of the effects of plant extracts on
cattle rumen microbiome. IOP Conference Series: Earth and Environmental Science. 2019;341:012165
doi: https://doi.org/10.1088/1755-1315/341/1/012165

15. Zhou S, Yin X, Yuan J et al. Antifibrotic activities of Scutellariac Radix extracts and flavo-
noids: Comparative proteomics reveals distinct and shared mechanisms. Phytomedicine.
2022;100:154049. doi: 10.1016/j.phymed.2022.154049

HNudpopmanus 00 aBTopax:

l'anuna MuxaiisoBaa IlonmoBa, marucTpanT oTAena KOPMIJICHHUSI CEIbCKOXO3SIMCTBEHHBIX KHU-
BOTHBIX U TexHosoruu kopMoB uM. C.I'. Jleymuna, ®@enepanbHblii HAyUHBIN [EHTP OMOJOTUYECKUX CH-
cTeM W arporexHojoruii Poccuiickor akamemuu Hayk, 460000, r. OpenOypr, yn. 9 SuBaps, 29, Ten.:
8(3532)30-81-79.

Baep Cepexknaesuy Hyp:kaHOB, TOKTOP CEIbCKOXO3SIMCTBEHHBIX HAyK, CTApIIUil HAy4HBIH CO-
TPYJIHUK OTJeJNIa KOPMIIEHHUS CEIIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX U T€XHOJIO0rMM KOpMoB uM. C.I". Jleymu-
Ha, DenepanbHblii HayYHBIH EHTP OMOJIOTMYECKUX CHCTEM W arpoTexHosoruéd Poccuiickoil akameMuun
Hayk, 460000, r. OpenOypr, yi. 9 SduBaps, 29, Ten.: 8(3532)30-81-79.
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