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ABSTRACT

Llenta Ha TOoBa Mpoy4BaHe Oe J1a ce CpaBHU XpaHUTEHATA CTOMHOCT Ha MPOTEHHA OT crbHYOrIenoB (SFM)
1 coeB mpoT (SBM) upe3 omnpezensiHe KakTo Ha pa3rpaldMoCTTa My B ThpOyXa, Taka U Ha CMIJIAeMOCTTa B
yepBara. Tpu HemakTupaimy KpaBu oT mopoxara JDxepceil, cHaOnenn c¢ TepOymHa m T ayoneHamHH
KaHIONH, 0sIXa M3I0JI3BAHMU 3a MPELeHKa Ha pa3rpaJiMocTTa B ThbpOyXa M YpeBHATa CMUJIAEMOCT Ha CyXOTO
BemiectBo (CB) u cypoBus nporeun (CII) B SFM u SBM. IIpobute ot SFM 6sxa chOpanu or cenem
npeAnpusTys 3a npepaborka Ha cabHuorae] (SFM1 no SFM7). bsixa csOpaHu U LIECT pa3IudHU IPoOU OT
SBM ot 1pu ocHOoBHH aocraBunka (SBM1 no SBM6). I nBata mporenHoBu Qypaxka ca MHKYOHpaHH B
ThpOyxa Ha kpaBute 3a 0, 2, 4, 8, 16, 24 u 48 yaca B 6 noBTropeHus. bpp3o pasrpagumara ¢paxius Ha CB e
cpenHo 24,8% 3a SFM, koero e mo-uucko (P<0,01) ot oruereHoro npu SBM (29,2%). EdextuBnara
pasrpaaumoct Ha CB na SFM (56,2 %/h), npu cpexHa cKOpOCT Ha OTTHYaHe Ha ThpOyIIHATa Gpakuus oT
0,06/h, e mo-uucka (P<0,01) B cpaBHenue ¢ mpobure ot SBM (67,3 %/h). bpp3o pasrpanumara ¢paxuus a
Ha CII e mo-Bucoka (P<0,01) mpu SFM (26,3%) B cpaBHenue c Bcuuku maptund SBM (16,5%).
EdexruBrara paszrpagumoct Ha CIT Ha SFM (67,7 %/h) mpu ckopocT Ha nmpemMuHaBane B ThpOyxa ot 0,06/h
e no-ucoka (P<0,01) orkonkoro mpu SBM (63,0 %/h). Cmumnaemocrra B yepara Ha CB B mpoGure ot
SFM (42,6%) m3MmepeHa 4pe3 TEXHUKaTa Ha MoOWiHHTE TOpOMYKH € mo-Hucka (P<0,01) B cpaBHeHHe ¢
npodute or SBM (71,9%). Cmunaemoctra B uepBata Ha CII B SFM (89,9%) cbuio e nmo-uucka (P<0,01),
otkonkoTo npu SBM (94,6%). Pesynrature oT TOBa mpoyuBaHe mokasBaT, 4e mpobure ot SBM ca mo-
YCTOHUMBH Ha pasrpaxnaHe B ThpOyxa orkonkoro SFM. JlanHuTte mnpenmoiarar, 4e IpoMsHaTa Ha
[apaMeTpuUTe Ha IpeNuyaHe MOXKe Jla HaMassIT pasrpaguMoctTa Ha SFM, 3a a ce mogo0pu KauecTBOTO Ha
IPOTEHHA.

{AAV[0]:E) cmmnaemocT B uepsaTa, NPOTEMHOBA XPaHUTENHA CTOMHOCT, Pa3rpagumocT B

Tbpbyxa, COeB WPOT, CALHYOMNEAOB LWPOT



Nedelkov

Iranian
chAurTigc{
OAn%pr’nal
Science

In situ Evaluation of Ruminal Degradability and Intestinal Digestibility

of Sunflower Meal Compared to Soybean Meal

Research Article K.V. Nedelkov'

: Department of Animal Husbandry, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Received on: 8 Nov 2018
Revised on: 20 Jan 2019
Accepted on: 30 Jan 2019
Online Published on: Sep 2019

*Correspondence E-mail: k_nedelkov@abv.bg
© 2010 Copyright by Islamic Azad University, Rasht Branch, Rasht, Iran

Online version is available on: www.ijas.ir

ABSTRACT

The aim of this study was to compare the nutritional value of sunflower meal (SFM) and soybean meal
(SBM) protein by determining both its ruminal degradability and intestinal digestibility. Three non lactating
Jersey cows fitted with a rumen and T-type duodenal cannulas were used to estimate rumen degradability
and intestinal digestibility of SFM and SBM dry matter (DM) and crude protein (CP). Samples of SFM
were collected from seven sunflower processing plants (SFM1 to SFM7). Six different samples of SBM
were collected from three main suppliers (SBM1 to SBM6). Both protein feeds were incubated in the rumen
of the cows for 0, 2, 4, 8, 16, 24 and 48 h in 6 replications. The rapidly degradable fraction of DM averaged
24.8% for SFM which was lower (P<0.01) than that observed for SBM (29.2%). The effective DM degrad-
ability of SFM (56.2 %/h), at mean rumen outflow rate of 0.06/h, was lower (P<0.01) compared with SBM
samples (67.3 %/h). The washable fraction a of CP was higher (P<0.01) for SFM samples (26.3%) in com-
parison to all batches of SBM (16.5%). The effective degradability of SFM CP (67.7 %/h) at rumen passage
rate of 0.06/h was higher (P<0.01) than in SBM (63.0 %/h). The DM intestinal digestibility of SFM samples
(42.6%) measured by the mobile bag technique was lower (P<0.01) compared to SBM samples (71.9%).
The intestinal digestibility of SFM CP (89.9%) was also lower (P<0.01) than in SBM (94.6%). Results of
this study indicate that SBM samples were more resistant to ruminal degradation than SFM. The data sug-
gest that changing the toasting parameters can decrease degradability of SFM to improve protein quality.

AAV[01:{p) intestinal digestibility, protein nutritive value, rumen degradability, soybean

meal, sunflower meal.
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npO,quTVIBHVI e(beKTM OT U3XpaHBaHeTO Ha eKCTPpyAupaH coeB WPOT Ha
MI1e4YHU KpaBu no BpemMe Ha paHHaTa JlaKTauusd
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PE3IOME KnrouoBu AyMI: eKCTpyaipaH COE€B IIPOT, paHH JTaKTau,

MAaCTHUM KMCE/IMHU, MJIETYHM KpaBU
He)’[Ta Ha TO3U E€EKCIIEpUMEHT 6e AJa ce€ IIpeueHAT i p

HNPOAYKTMBHUTE 1 eQeKTUTe BDBPXY PpeNpORyKTUBHUA
LVKBII C/Ie]] 3aMsAHaTa Ha eKCTpaxypaH C pa3TBOPUTEII COEB
mpor (SSBM) c excrpymupan coes mpor (ESBM) B
nenofaxbeHa cMecKa 3a M/IEYHM KpaByM B HAYaloTO Ha
MakTanuaATa. TpupjeceT M deTMpu KpaBu OT IIOpOfaTa
XommaitH (12 mppBOTeNKM U 22 MHOTOKPATHO pPakasin)
0s1xa M3IO/MI3BaHM B PAHOMM3UPAH €KCIEPUMEHT C II'b/IEH
0710KOB fu3ailH c¢bC 17 KpaBu B rpyma. XpaHeHero 6e ad
libitum ¢ 5 5o 10% octarpiu. Jax6ata npes mbpsure 21
nHu 6e popMyIMpaHa 3a CKOpPOOTeIeH) KPaBy IIOC/IeBaHa
oT fgaxba 3a JMaKTMpamy KpaBu oT 22-s1 go 60-s1 ciep
paxpaHero. JlaHHMTE 3a IpMeMa Ha CyXO BELECTBO U
MJIEYHATa [IPOAYKTUBHOCT Ce ChOupaxa 1o BpeMe Ha Lje/inis
eKCIepyMeHT, a CbIo ce cbbupaxa u mpobu 3a
OMOXMMUYHITE IIOKa3aTe/nn Ha KpbBTa un
aMMHOKMCETMHHUA npodui, CMMJIa€MOCTTA Ha
XpaHUTE/IHUTE BEILeCTBA, M3IOA3BAHETO Ha as30Ta U
eMICHM Ha YpeBeH MeTaH C IIOMOIITa Ha cucTeMaTa
GreenFeed (C-Lock Inc., Rapid Curtu, SD). Ilpuema na
CyXO0  BEleCTBO,  MJI€YHaTa  HIPOAYKTMBHOCT U
eeKTUMBHOCTTa Ha OIIOJI30TBOpsABaHe Ha (pypaka He ce
pasmuyaBaxa Mexny SSBM u  ESBM. Enepruiino-
KOPUTMPAHOTO MJIAAKO CBIO HEe Ce pasauyaBalle IIpu
pasmuuHuTe naxobu. [Jakb6aTa He OKa3Ba BIUAHUE BBPXY
CbCTaBa Ha MJIAKOTO, OCBEH 4Ye JOOMBBT Ha MCTUHCKU
IpoTeMH B MISIKOTO Oe Hamamen upu ESBM.
IIponsBOACTBOTO M MHTEH3UTETAa HAa METAaHOBUTE €MUCUM,
He ce pasnuyaBaxa Mexpy SSBM u ESBM. Ilopapgu mo-
TO/IAIMOTO CM ChI'bp>KaHMe Ha MasHMHM ESBM npenussuka
OYaKBaHU IIPOMEHM B Ipo¢uia Ha MAaCTHOKVICETVHHHUA
npopun Ha miaakoro (MK): namanena cyma Ha Cl16,
HacUTeH!M M HedeTHO-pasknoHeHM MK u mosuiena cyma
Ha npenBaputenHo dopmupanu MK, monuHeHacuTeHM u
tpaHc MK. Jaxb6ara cppbpxama ESBM ysennuaBa mmm
MMa TEeHJEeHLIMA Ja yBeIM4aBa HAKOM  OCHOBHHU
aMMHOKJCEIVHY B IZIasMaTa. B ToBa npoyusane ESBM ne
[OB/MS BBPXy IIpMeMa Ha CyXO BEILeCTBO M He IOJo0pu
IIOKa3aTelMTe Ha  MIAKOTO  WIM  HA4yajJoTO  Ha
(YHKIVOHMpaHe Ha AMYHMLMTE IIPYM MJIEYHM KpaBU B
paHHa JIaKTalyA M HaMajIsBa JoOMBa Ha MJ/IeYeH IIPOTENH,
BEpOATHO NOpajii MO-ToAM NpueM Ha HeHacuTeHu MK B
cpaBHeHue ¢ SSBM.
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meal to early-lactation dairy cows
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ABSTRACT

The objective of this experiment was to evaluate pro-
ductive and reproductive effects of replacing solvent-
extracted soybean meal (SSBM) with extruded soybean
meal (ESBM) in a total mixed ration for early-lactation
dairy cows. Thirty-four Holstein cows (12 primiparous
and 22 multiparous) were used in a randomized com-
plete block design experiment with 17 cows per treat-
ment. Feeding was ad libitum for 5 to 10% refusals. A
fresh-cow diet was fed the first 21 d in milk followed
by a lactation diet from 22 to 60 d in milk. Milk and
dry matter intake data were collected throughout the
experiment, and samples were collected for blood chem-
istry and amino acid profile, nutrient digestibility, ni-
trogen utilization, and enteric methane emission using
the GreenFeed system (C-Lock Inc., Rapid City, SD).
Dry matter intake, milk yield, and feed efficiency were
not different between SSBM and ESBM. Energy-cor-
rected milk yield and efficiency were also not different
between diets. Diet had no effect on milk composition,
except that milk true protein yield was decreased by
ESBM. Enteric methane emission, yield, and intensity
were not different between SSBM and ESBM. Because
of its greater fat content, ESBM triggered expected
changes in milk fatty acid (FA) profile: decreased sum
of C16, saturated, and odd- and branched-chain FA
and increased sum of preformed FA, polyunsaturated,
and trans FA. The ESBM diet increased or tended to
increase some essential amino acids in plasma. In this
study, ESBM did not affect dry matter intake and did
not improve lactational performance or onset of ovarian
function in early-lactation dairy cows, and it decreased
milk protein yield, possibly due to greater unsaturated
FA intake compared with SSBM.
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PesomMme

[lenTa Ha HAaCTOSALIOTO U3cJe/BaHe Oe ia ce onpeie/d KUHeTUKaTa Ha
pasrpaxjaHe B TbpOyxa, CMUJIaeMOCTTa B 4yepBaTa M NPOTEeHMHOBATa
XPaHUTEJHOCT 32 MPEXUBHU KUBOTHHU Ha CabHYOrenoBo Kkocne (SFC)
npousBefieHO B bbarapuda. B ekcrmepuMeHTa ca U3NOJ3BaHU TpU
HeJIaKTHUpalld KpaBd OT nopojata Jkepced CbC CpelHO TeJIECHO TerJio
436 * 18 kg, cHabaeHu ¢ TbpOywHa U T-gyoAeHa/ HU KaHIOU. B3eTu ca
mect npo6u ot SFC oT mecT pa3/jnyHu NpeAnpUsATHs 3a MpepaboTKa Ha
carbHYOr e HA TepuTopusita Ha Pbbarapus (SFC1 mo SFC6). [Ipo6uTe ca
WHKyO6UpaHU B TbpOyxa Ha kpaBuTe 3a 0, 2, 4, 8, 16, 24 u 48 yaca B 6
noBTopeHus. bpp3opasrpagumara Pppakius a Ha CB Ge Hau -HHCKa OpHU
SFC2 (15.8%) u Ha! -Bucoka npu SFC6 (25.8%) (P<0.01). EdekTrBHaTa
pasrpagumMocT Ha CB nHa SFC mpu ckopoct Ha ortudaHe 0,06/h Bapupa
3HauuTenHO oT 47% [0 63%. PasTBopuMara ppakuusa Ha CII Bapupa ot
24,9% 3a SFC3 g0 34,1% 3a SFC4 (P <0,01). EdexkTuBHaTa pasrpaiuMocT
Ha CII npu pasinynu ckopoctu Ha ortudane (kp = 0,045, 0,06, 0,08) e no-
Bucoka npu SFC6 (P <0,01) B cpaBHeHHUe c ocTaHanuTe net npobu ot SFC.
CMuiaeMoctTa B 4epBata Ha (B, H3MepeHa uype3 TexHHUKAaTa Ha
MOOUJIHUTE TOPOMYKH, Bapupaiie oT 36,5% 3a SFC6 no0 46,9% 3a SFC3.
CtowHocTHUTe 3a UypeBHa cMuiaeMocT Ha CIl 3a SFC3 (94%) ca 3HaYUTEJIHO
no-sucoku ot fgpyrute npoou (P <0.01). CpepgHata cTovHOCT 3a
cMuaaeMusi B TbHKUTe 4epBa npoteuH (PDI) cmopeg bbarapckara
NMPOTENHOBA CUCTeMA PH CKOPOCT Ha OTTHYaHe Ha ThbPOYIIHUTE MacH OT
0,06/h e 154 g/kg CB, a 6aysaHChT Ha npoTerHa B Tbp6yxa (BPR) e 101 g /
kr CB. Bbpnpeku ye XpaHuTesHUs CbCcTaB Ha npobute oT SFC B3eTHu oT
pas/IMYHU NpepabOTBATENHU NPEANPUATUS € CUJIHO NPOMEHJIUB, CTOW
HOCTWTE 3a pasrpajUMOCT Ha NpPOTEMHAa W CMUJIAeMOCT B YepBarTa,
MoJIydeHU B TO3W eKCIepUMEeHT MoraT Ja ce MU3M0J3BaT M[Opu
dopmysimpaHe Ha [JaXOM 3a MPEXUBHU KUBOTHU. HabutofaBaHUTe
pas/siMK{d MoraT Jla ce Ib/DKAaT [JIaBHO Ha pas/idyHaTa CTeleH Ha
H3leXX/JaHe Ha MacJoTO OT C/JAbHYOIJIEAOBOTO CEMe W Bapualuu B
KayeCTBOTO Ha CYPOBUHUTE.

KiiouoBHU AyMH: pas3rpaJiUMoOCT B ThpOyXa, CMUJIaeMOCT B YepBaTa,
MPOTENHOBA CTOWHOCT, CIIbHYOITIEIOBO KIOCIIE
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SUMMARY

The present study objective was to determine the rumen degradation
kinetics, intestinal digestibility and protein nutritional value for ruminant
animals of sunflower cake (SFC) produced in Bulgaria. Three non-lactating
Jersey cows with an average body weight of 436 + 18 kg fitted with a
rumen and T-type duodenal cannulas were used in the experiment. Six
samples of SFC were collected from six different sunflower processing
companies located in Bulgaria (SFC1 to SFC6). Feed samples were
incubated in the rumen of the cows for 0, 2, 4, 8, 16, 24 and 48 h in 6
replications. The rapidly degradable fraction a of DM was significantly
lowest at SFC2 (15.8%) and highest at SFC6 (25.8%) (P<0.01). The effective
degradability of DM of SFCs at outflow rate 0.06/h ranged greatly from
47% to 63%. The soluble fraction of CP ranged from 24.9% for SFC3 to
34.1% for SFC4 (P < 0.01). Effective degradability of CP at different outflow
rates (kp = 0.045, 0.06, 0.08) for SFC6 were higher (P < 0.01) compared
with the other five samples of SFC. The intestinal digestibility of the DM
measured by mobile bag technique varied from 36.5% for SFC6 to 46.9%
for SFC3. The values for intestinal digestibility of CP for SFC3 (94%) were
significantly higher than the other samples (P < 0.01). The average value
for protein digestible in the small intestine (PDI) according to the Bulgarian
protein system, at a rumen outflow rate 0.06/h, was 154 g/kg DM, and the
balance of protein in the rumen (BPR) was 101 g/kg DM. Although nutrient
composition of SFCs from different processing plants is highly variable, the
protein degradability and digestibility values obtained in this experiment
can be used in formulating rations for ruminant animals. The observed
differences could be mainly attributed to the different degree of squeezing
the oil from sunflower seeds and variation of the quality of raw materials.

Keywords: rumen degradability, intestinal digestibility, protein value,

sunflower cake



BuoHanmm4HOCT Ha THPOYXOBO IIPOTEKTVPAH METVOHMH,
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MHOPOPMAIUUMASZACTATUATA

PE3IOME

Kmouosu gymm:
TBp6YX0BO IIPOTEKTUPAHK
AMIHOKMCENTNHI
Metnonun

JInzun

Xucrtupus

Buonammunoct

Mneynn Kpasu

Ilenta Ha TO3M eKcrmepuMeHT Ge fja ce OLlEHNM HOB METOJ 3a OmpefensHe Ha 6uonammunocrra (BH) na
Tbp6yxoso nporektupannu (TII) His, TIILys 1 TIIMet nmpopyKkTu upes omnpefensHe Ha HepasrpaguMuTe B
Tbpbyxa 1 dexannara ekckpenus Ha Hecmnennte AK or TITAK. Ocem kpasu ot mopopara Xonugaitt (96 +
21 OHM OT HAYaJOTO HA /MAKTAIMATA, 39.4 + 7.0 KI/I M/Ie4Ha MPOAYKTUBHOCT), OT KOUTO 4 C MOCTaBEHU
THPOYUIHN KaHIONM 65Xa M3IIONI3BAHNM B PEIUIMKMPAH eKCIIEPUMEHT C 4X4 JTATMHCKM KBajIpaT ChCTOALL Ce
oT yeTypy 26 JHEBHM eKCIIepUMEHTATHN HepPHOJia IpefiecTBann ot 22-gHeBeH 6exrpayun (BK) mepuog.
RPAA ce o6aBsixa e>xeJHEBHO, TaKa de fa ocurypat 20, 25 u 35 r/x cmunaemn (5) His, dLys u dMet, b3
OCHOBa Ha crielMUKaLMUTe HA NPOM3BOAMTENA M JaHHuTe 3a Hegoctur Ha AK. Tpermpanmara 6saxa
KOMOMHAINY OT HPOAYKTH C IPOTeKTHpany aMuHokucenuuy RPAA: (1) MetA + LysA + HisA, (2) MetB +
LysB + HisB, (3) MetC + LysC u (4) MetD + LysC. Be u3BbpIiIeHO B3eMaHe Ha TOYKOBM Ipobu OT
USHPOKHEHNMATA 110 BpeMe Ha OeKrpayHJ Nepuofa, 3a [ia ce YCTaHOBAT GasanHure HuBa Ha AK B
usnpaxHennsra. CbOupaHe Ha IS/IOTO KOMMYECTBO (eKaqmyu M B3eMaHETO Ha KPBBHM Ipobu Osxa
U3BBPUIBAHM [IPe3 IIOCTE[HNTE 3 [JHU OT BCEKM eKCIepiMeHTaIeH mepuoy. [IpemuHanuTe mpes Tppoyxa
AA (RBP, %) 3a Bcsaka TIIAK ce ompepensxa in situ mpy KaHIOTMpaHHTe KpaBHM, a HepasrpajeHaTa
¢dpaxuns 6e Hait-ronama npu HisA (0,90), orkonkoro mpu HisB (0,64) u Bapupaute ot 0,33 o 0,85 (SEM
=0,017) 3a TIILys u ot 0,53 o 0,95 (SEM = 0,017) 3a TIIMet . Buanmara cmmunaemoct Ha AK or TITAK ce
us4mncsABalle Kato [(Hepasrpasiennte B bpbyxa AK, g/nen — BK xopurnpana ¢exantna exckperns Ha AK,
g/nen) + HepasrpafieHute B TpbOyxa AK, g/nen]. Cmmnaemocrra 6e cxonHa npu gsara TIIHis npopgykra
(0,85 m 0,90). Bupammara cmmmaemoct Ha Lys or TIILys mpopgyktu Bapupame or 0,30 mo 0,79, a
cvmmaemoctta 3a TIIMet Bapupame or 0,85 o 0,96. bmoHamMyHOCTTa ce WM3YMCIABANIE KAToO:
(nepasrpagennte B TbpOyxa, g/g X cMumaemoct Ha AK, g/g) x 100 u 6e mo-ronsama 3a HisA B cpaBHennme ¢
HisB (cpotserHo 76,1 1 57,9 %), Bapupauie ot 9,63 (LysC) o 67,0 % (LysA) 3a TIILys u 6e Haii-HucCKa
npu MetC (49,3 %), a Hait-romssma npu MetD (91,9 %) cpen TIIMet mnpopykru. Ilmasmenara
koHLeHTpauus Ha His 6e mo-Bucoxka 3a HisA, otkonkoro 3a HisB, a mrasmeHata KoHIeHTparys Ha Met Ge
mo-Bucoka 3a MetD B cpaBHenue c ppyrure Tpu TTIMet npopykra orpassBaiiku usumcnenara bH Ha
TITAK mpopyktn. O6parHo, ITasMeHaTa KOHIIEHTpauus Ha Lys He ce pasnmdaBalile cpefi IIPOAYKTUTE
copbpxkamy TIILys. ToBa mpoyuBaHe IIOKasa, 4e MeTofa M3monsBaly ¢ekaaHata ekckperys Ha AK mo
oTHoureHye KomruectBoto AK mpemunammu mpes Thpbyxa Moske fa paskpue HsAKou pasmuku B BH mexuy
npopykrute cbabpxamy TITAK.
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ARTICLE INFO ABSTRACT

Keywords: The objective of this experiment was to assess a new method to determine the bioavailability
Rumen-protected amino acid (BA) of rumen-protected (RP)His, RPLys and RPMet products by determining rumen escape (RE)
Me@ionine and fecal excretion of undigested AA from RPAA. Eight lactating Holstein cows (79 + 21 days in
Lysine milk, 53.0 + 7.0 kg/d milk yield), four of which rumen-cannulated, were used in a replicated 4
Histidine . . . . . . .
Bioavailability X 4 Latin square design experiment with four, 26-day experimental periods and a preceding 22-
Dairy cow day background (BG) period. Four combinations of nine commercial and experimental RPAA

(HisA, HisB, LysA, LysB, LysC, MetA, MetB, MetC, MetD) were fed daily to supply 20, 25, and 35
g/day of digestible (d)His, dLys and dMet, respectively. The following treatment combinations
were used: (1) HisALysAMetA, (2) HisBLysBMetB, (3) LysCMetC and (4) LysCMetD. Spot sam-
pling of feces was performed during the BG period to establish basal levels of AA in feces. Total
fecal collection and blood sampling were performed during the last three days of each experi-
mental period. Rumen escape fraction of each RPAA product was determined in situ and was
greater for HisA (0.90) than for HisB (0.64), ranged from 0.33 to 0.85 (SEM = 0.017) for RPLys
and from 0.53 to 0.95 (SEM = 0.017) for RPMet. Apparent post-ruminal digestibility of AA from
RPAA was calculated as [(RE of AA, g/day — BG corrected fecal AA output, g/day) + RE of AA, g/
day]. Digestibility was similar between the two RPHis products (0.85 and 0.90). Apparent post-
ruminal digestibility of Lys from RPLys products varied from 0.30 to 0.79 and digestibility for
RPMet varied from 0.85 to 0.96. Bioavailability was calculated as: (RE, g/g X AA digestibility, g/
g) x 100 and was greater for HisA compared with HisB (76.1 and 57.9 % respectively), varied
from 9.63 (LysC) to 67.0 % (LysA) for the RPLys and was lowest for MetC (49.3 %) and greatest
for MetD (91.9 %) among the RPMet products. Plasma His concentration was greater for HisA
than for HisB and plasma Met concentration was greater for MetD compared with the other three
RPMet products, reflecting estimated BA of the RPAA products. In contrast, plasma Lys con-
centration did not differ among RPLys products. This study showed that a method using fecal AA
output in combination with RE of RPAA can reveal differences in BA between RPAA products.

Abbreviations: AA, amino acid; BA, bioavailability; His, histidine; Lys, lysine; Met, methionine; RE, rumen escape; RP, rumen-protected
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EdekTn oT fo3aTa Ha XMCTUAMHA BbpPXY MNe4YHUTe nokKasaTenu m
nnasMeHnUTe KOHLEeHTPauum Ha aMMHOKUCETTUHU NPU MNEeYHN KpaBu No
BpeMe Ha nakrauus: 1. AgeKkBaTHa Ha MeTabonuTeH NPOTeMH aaxoa.
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PE3IOME

Ilenta Ha TO3M eKCIepUMEHT Oe fa ce ompefenu edexra
OT yBenu4yaBaHe Ha cvmmaemurte posu His (dHis) Bbpxy
M/IeYHaTa IPOAYKTMBHOCT, CBCTaBa Ha MIIAKOTO M
I/Ia3MeHNTe KOHLeHTpanuyu Ha AK mpu MaedHM Kpasu
XpaHeH!U C [axO0J, KOMTO OTrOBapsAT MIM HaiBMIIABAT
HOpMHKTe 3a eHeprusi u MerabonureH mporemH (MII). B
npuppyxasama cratusa (Rdisinen et al, 2021) ca
IpeNCTaBeHy pe3ylTaTure 3a edekTa OT yBenudaBaHe
mosara Ha dHis B cpaBHeHue ¢ OCHOBHa #ax6a feduiytHa
Ha MII. B To31 ekcriepumeHT 6sixa M3on3BaHu 16 KpaBu
ot nopopara Xommaiis (72 + 15 d B M/ISIKO) B perMKupaH
OIIAT Ha JIATMHCKU KBajpaT 4 X 4 ¢ 4detupu 28-mHEBHU
nepuoga. Tperupanusta 6s1xa KakTo cmensa: (1) KoHTporna,
nenopak6ena cmecka (TMR) ¢ 1.8% dHis or MIT (TMRI;
dHis 1.8); (2) pasmmuna TMR ¢ 2.2% dHis (TMR2;
dHis2.2); (3) TMR2, gorbnHena ¢ ThpOYX0BO IPOTEKTUPAH
His (TTI-His) 3a mocraBsiHe Ha 2,6% dHis (dHis2,6); n (4)
TMR2, gonbnnena ¢ TII-His 3a gocraBane Ha 3.0% dHis ot
MII (dHis3.0). [Tpubnusurenaus npuem Ha dHis nsuncnen
B Kpad Ha eKCIepUMMEHTa 6e cboTBeTHO 46, 58, 69 u 79 g/
neH 3a dHis1.8, dHis2.2, dHis2.6 u dHis3.0. M3nonssauu ca
KOHTpacTy 3a cpaBHABaHe Ha TMRI1 ¢ TMR2 u 3a TecTBane
Ha JIMHeVHNWTe ¥ KBafpaTUYHNUTe eDeKTV Ha CTEIeHTa Ha
BkmouBaHe Ha TII-His Bppxy TMR2. Hue He oTkpuxme
edexrtu oT gosara 8 TMR win dHis Bppxy npuema Ha cyxo
BEIIeCTBO WIM  MJeYHaTa IMPOAYKTUBHOCT, JOKATO
eHepruiiHo Kopurupauus pno6ms Ha Msiko (ECM) 6e
yBelMdeH KBaApaTHYHO KaTO Haii-roisiM Oe Ipy KpaBuTe
nony4aBamy dHis2.6. KoHueHTpanumure Ha MCTMHCKUA
IPOTEMH ¥ JIAKTO3aTa B M/LIKOTO ¥ JOOMBA HA VICTVMHCKMA
IPOTEMH B M/IIKOTO He ca MOBIMAHM OT fo3aTa B TMR nnn
dHis. [TobuBa 1 KOHIJeHTpaLusaTa Ha MIeYHA MasHMHA Ce
yBenM4yaBaT KBA[[paTUYHO, a IMPOU3BOACTBOTO Ha JIAKTO3a
UMa TeHJEHIusA Jla ce YBeIudaBa KBaf[paTUYHO C
yBenuyaBaHe josata dHis. J3umcnenara Bupmma
eeKkTMBHOCT OT u3No/n3BaHero Ha His HamanaBa
KBa/IpaTIYHO C yBe/M4aBaHe focraBkara Ha dHis.

OcseH TOBa, Ia3MeHaTa KOHIeHTpanysA Ha His e mo-Bucoka
npu kpasure nony4yasamu TMR2 B cpaBrenme ¢ TMRI.
Korato MeuHuTe KpaBM HONy4YaBaT afeKBaTHa IIO
oTHomenre Ha MII ngax6a, KOHIIEHTpalMATA HA TIPOTENH B
M/IIKOTO U J00MBa My He Ce NOB/IMABAT OT PaBHMIIETO Ha
dHis, Ho mpomsBoacTBOTO Ha MteyHa masHnHa u ECM ce
onrummsupar ciep fobaskara Ha dHis B fosa 69 g/neH mnu
2,65% ot MIL

KnrouoBu OymMm: XUCTUIAVH, MI€4YHa MNPOAYKTUBHOCT,
ITa3MEHM aMHOKUCE/IVHY, MJIEYHU KpaBU
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Histidine dose-response effects on lactational performance
and plasma amino acid concentrations in lactating dairy
cows: 1. Metabolizable protein-adequate diet
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ABSTRACT

The objective of this experiment was to determine
the effect of increasing digestible His (dHis) doses on
milk production, milk composition, and plasma AA
concentrations in lactating dairy cows fed diets that
meet, or exceed their energy and metabolizable protein
(MP) requirements. In a companion paper (Raisénen et
al., 2021) results are presented on the effect of increas-
ing dHis dose with an MP-deficient basal diet. In this
experiment, 16 Holstein cows (72 £+ 15 d in milk) were
used in a replicated 4 x 4 Latin square design experi-
ment with four 28-d periods. Treatments were as fol-
lows: (1) control, total mixed ration (TMR) with 1.8%
dHis of MP (TMRI1; dHis1.8); (2) a different TMR with
2.2% dHis (TMR2; dHis2.2); (3) TMR2 supplemented
with rumen-protected His (RP-His) to supply 2.6% dHis
(dHis2.6); and (4) TMR2 supplemented with RP-His
to supply 3.0% dHis of MP (dHis3.0). Estimated dHis
intakes calculated at the end of the experiment were 46,
58, 69, and 79 g/d for dHis1.8, dHis2.2, dHis2.6, and
dHis3.0, respectively. Contrasts were used to compare
TMR1 with TMR2 and to test the linear and quadratic
effects of RP-His inclusion rate on TMR2. We detected
no effects of TMR or dHis dose on dry matter intake or
milk yield, whereas energy-corrected milk (ECM) yield
was quadratically increased, being greatest for cows
on treatment dHis2.6. Milk true protein and lactose
concentrations and milk true protein yield were not af-
fected by TMR or dHis dose. Milk fat concentration
and yield increased quadratically, and lactose yield
tended to increase quadratically with increasing dHis
dose. Calculated apparent efficiency of His utilization
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Accepted April 15, 2021.
*Corresponding author: anh13@psu.edu

decreased quadratically with increasing dHis supply.
Further, plasma concentration of His was greater for
cows on TMR2 compared with TMR1. When an MP-
adequate diet was fed to dairy cows, milk true protein
concentration and yield were not affected by dHis sup-
ply, but milk fat and ECM yields of dairy cows were
optimized at dHis supply of 69 g/d or 2.65% of MP.
Key words: histidine, milk production, plasma amino
acid, dairy cow
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Pasrpagumoct B Thp6Oyxa u cMmnaemoct B yepBata Ha CB u CII
BBB Ppakiys oT CTbHYOIIETOB HIPOT C BUCOKO ChbPKaHUe Ha
NPOTENHMN - €eBTUH U3TOYHMK Ha Ja>KOeH MPOTEeNH 32 MPe>KNBHNI
)KVBOTHU

*
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Pesrome | Llenta Ha TOBa uscnenBate Ge fa ce OIpeReny pasrpaguMOCITa B ThPOYXa U CMUIAEMOCTTA B YepBara Ha
¢dpakiusa CIBHYOITIEIOB IIPOT C BMCOKO ChAbpkaHue Ha nporemHu (HPSFM). Tpu Hemaktupaumpy KpaBu OT
nopopara Jkepceit ¢bc cpegHO TermecHO Terno 436 + 18 kg, cHabpenu c ¢ucryna B gopsanmHusa 1epoyx u T-
AyoJeHa/IHa KaHIoIa 0sXa M3MOI3BAHM 3a OIIpefe/siHe Ha pasrpagMMOCTTa B ThpOyXa U CMIIaeMOCTTa B YyepBaTa Ha
Ha cyxoro BemecTBo (CB) u cyposus mporenH (CII). HPSEM e mpousBefeH upe3 MexaHM4Ha obpaboTka Ha
crpHYorIenoBus mport. Iler mpoou (HPSEM1 fo HPSEM5) ot pasnnyHyu napTuay Ipou3BefeHy B MHTepBaa ot 20
AHU 6s1xa cbOpaHM M MHKyOMpaHum B ThpOyxa 3a 0, 2, 4, 8, 16, 24 u 48 yaca B 6 noBropeHusa. CTONHOCTNTEe Ha
6bp3opasrpagumara ¢ppakiys a Ha CB Bapupaxa ot 212 o 238 (SD = 9.15) g/kg. Edexrupnara pasrpagumoct Ha CB
Ha HPSFM nipu ckopoct Ha orTndaHe B TbpOyxa oT 0,06/h Bapuparue ot 635 o 706 (SD = 28,7) g/kg. ®pakunusra a
Ha CII Ha mpobuTe OT CIPHYOITIEOB IIPOT C BICOKO ChI'bp>KaHMe Ha TpoTerHy 6e B rpaHunute ot 167 mo 197 (SD =
12,6) g/kg. Epexrusnata pasrpagumoct Ha CII B HPSFM npu ckopocT Ha OTTM4aHe Ha ThbPOYXOBOTO CHABPIKAHNE OT
0,06/h 6e orHOCMTenHO BMCOKa M Bapumpaie ot 661 go 730 g/kg (SD = 23,6). Cmunaemocrra Ha CB B 4epBata,
U3MepeHa 4Ype3 TeXHMKaTa Ha MOOWIHMTe TopOmuky, Bapupamre or 489 pmo 552 (SD = 22,1) g/kg. UpesHara
cvmmaemoct Ha CII 6e cpaBHUTeNTHO BMcOKa, cpeHo 945 g/kg Bapupama ot 939 mo 954 (SD = 5,23) g/kg. Cpennara
CTOVIHOCT 3a NpOTeVHa cMuIaeM B ThHKuTe yepsa (IICYH) cnopepn 6barapckara mpoTerHOBa cucTeMa (IIpyeMaiiku
618 g depMeHTHpala OpTaHMYHA MaTepuA B THpOyxa OoT JoOpe ONMIOLIEHNMA CTBHYOITIENOB IIPOT) M CKOPOCT Ha
orTnyaHe B ThpOyxa ot 0,06/h 6e 205 (SD = 13,2) g/kg CB, mokato 6amaHchT Ha nporenHa B ThpOyxa (BIIT) 6e
cpoTBeTHO 187 (SD = 9,52) g/kg CB. PesyntaTute OT HaCTOAIIOTO M3C/Ie/{BAHE MOTAT Jja Ce U3IIOJI3BAT IIPM ChCTaBsIHEe
Ha Jjaxou 3a npexusHu >xuBotHU. HPSFM Mo)ke edeKTHMBHO a 3aMEeHM CKBIIMA COEB LIPOT B JaKOUTe 3a KpaBu/
Te/leTa ¥ Jja HaMaly pa3XxoAnuTe BBB ¢epMara, KaTo IO TO3M HAYMH Iie HOJOOpY 3HAYMTETHO PEeHTaOMIHOCTTA B
rOBELOBBACTBOTO. JlaHHNUTE [MOKAa3BaT BB3MOXKHOCTH 3a MOJOOpsiBaHe Ha mpoTtenHoBaTta croitHoct Ha HPSFM upes
IpularaHe Ha MpenynyaHe WM Apyry epeKTBHM TeXHOIOTM 32 HaMa/IsIBaHe Ha pasTpajyIMOCTTa B ThpOyxa.
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Ruminal Degradability and Intestinal Digestibility of Dm and Cp
in High-Protein Fraction from Sunflower Meal - A Cheap Source of

Dietary Protein for Ruminants
KruM NEDELKOV', TODOR SLAVOV?, GONZALO CANTALAPIEDRA-HIJAR?

"Faculty of Veterinary Medicine, Trakia University, Stara Zagora, 6000, Bulgaria; 2Faculty of Agriculture, Trakia
Uni‘versity, Stara Zagom, 6000, Bulgaria; SINRAE, Université Clermontﬂuwergne, Vetagro Sup, UMRH, 63122,
Saint-Genés-Champanelle, France.

Abstract | The objective of this study was to evaluate the ruminal degradability and intestinal digestibility of high
protein fraction from sunflower meal (HPSFM). Three non-lactating Jersey cows with an average body weight of 436
+ 18 kg, fitted with a fistula in the dorsal rumen and a T-duodenal cannula were used to estimate rumen degradability
and intestinal digestibility of dry matter (DM) and crude protein (CP). The HPSFM was produced by mechanical
processing of sunflower meal. Five samples (HPSFM1 to HPSFMS5) from different batches produced in interval of
20 days were collected and incubated in the rumen for 0, 2, 4, 8, 16, 24, and 48 h in 6 replications. The values for the
rapidly degradable fraction a of DM ranged from 212 to 238 (SD = 9.15) g/kg. The effective degradability of DM of
HPSFM at rumen outflow rate of 0.06/h ranged from 635 to 706 (SD = 28.7) g/kg. The fraction a of CP of the high
protein sunflower meal samples was within the ranges from 167 to 197 (SD = 12.6) g/kg. Effective degradability of
HPSFM CP at rumen outflow rate of 0.06/h was relatively high and varied from 661 to 730 g/kg (SD = 23.6). The
intestinal digestibility of the DM measured by mobile bag technique ranged from 489 to 552 (SD = 22.1) g/kg. The
intestinal digestibility of CP was relatively high and averaged 945 g/kg, varying from 939 to 954 (SD = 5.23) g/kg. The
average value for Protein Digestible in the small Intestine (PDI) according to the Bulgarian protein system (assuming
618 g of rumen fermentable organic matter from a well dehulled sunflower meal), and a rumen outflow rate of 0.06/h
was 205 (SD = 13.2) g/kg DM, while the Rumen Protein Balance (RPB) was 187 (SD = 9.52) g/kg DM, respectively.
The results of the present study could be used in formulating rations for ruminant animals. HPSFM may effectively
replace the expensive soybean meal in cow/calf diets and reduce costs in the feedlot, thus it will greatly improve the
profitability of the beef cattle industry. The data shows possibilities for improvement of the protein value of HPSFM
by applying stem-heating toasting or other effective technologies for decreasing degradability in the rumen.

Keywords | Rumen degradability, Intestinal digestibility, Protein nutritive value, Sunflower meal
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HoB noaxopn 3a HpCpﬂﬁOTKaTa N U3MO0JI3BAHETO HA CJIBHYOIVICAOBUA IPOT
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Pe3rome

CrpayornenoBus mpot (SFM) e ocHOBEH M €BTHH M3TOYHUK Ha (ypakeH mpotewH B bearapus. M3monsBanero My e
OTPaHUYCHO TOPATH BUCOKOTO ChIbPKAHUE HA JIFOCIH, KOUTO HAMAJISIBAT HErOBaTa CHEPrUilHa W MPOTCHHOBA CTOHHOCT U OT
HUCKOTO ChIbPKAHAC HA AMHHOKHCEIMHUTES JH3UH U TPCOHHWH. [IpH MPEKUBHHUTE >KUBOTHU IOMBJIHUTCICH MPOOJICM €
BUCOKaTa pasrpajuMocT Ha IpoTerHa B ThpOyxa. [loBedye oT mecer ronuHu ce pa3paboTBa M NpUIiiara HOBa TEXHOJIOTHS 3a
paszaensHe Ha SFM B HUCKO- M BUCOKOLIGTYJIO3HH (pakiuu. Dpakimsara ¢ HUICKO ChAbPKAHKUE HA IENTyJI03a ChAbpKa 46 win
50% cypoB mporenn (HPSFM-46 wim -50). Tloaxonsma ¢ 3a XpaHEHE Ha JOMAIIHH NTHIM, MMOJAPACTBAIIM Tpacera u
KbPMEIIM CBHHE MailKu. 3a Jja ce YBEJIMYU U3IOJ3BaHETO B NaxkOarta ¢ HeoOxoaumo SFM na Obie MOMBIHEH C Ma3HHUHU,
CUHTETUYHU aMUHOKHCEIMHY (JIN3UH, TPSOHUH), eH3uMH ((uTasa, B-riltoKaHa3a, KCHiaHas3a, IpoTeas3a) H eBEHTYAIHO Ja 0bJie
nenetupad. Bucokonenyno3nara ¢pakmnus (17% cypoB MpOTeHH) € TBBPAEC MHOTO HUMIIPETHUpPAHA C JIMTHUH M CHJIHIUCB
JTUOKCHJ], KOCTO OTpPaHWYaBa BKJIFOYBAHCTO W B naxkOute. Clieql HONBIHUTEIHO OTCTPAHSBAHE HA YACTU OT JIIOCIIHTE U
JIOITBJIBAHE C MeJlaca, MAHEPAIHU B-Ba M BUTAMHHHU MOXKE J1a CTaHE MPUEMIIMB KOHIIEHTpUpaH (Qypax (mpudimsurenano 25%
CII) 3a HUCKOTIPOIYKTHBHU MPEKUBHH JKUBOTHU (CYXOCTONHM KpaBH, ITBPBU €TAll HA YrOsBaHE, FOHUIU, arHETa W SIpeTa).
Heobxonumo € na ce JoKaxkaT BB3MOXKHOCTUTE 3a M3IMOJI3BAHE HA Ta3W HUCKOIPOTCHHOBA (pakius B NaxOUTe HA 3aifiu,
OpeMCHHM CBHHC-MaWKH M B IOCICIHHUS MEPHOJ IPHU Ipacera 3a yroseaHe. SFM 3a BHCOKONPOJIYKTUBHUTE MPEKUBHU
JKUBOTHU TpsiOBa Ja ce Mpemnuya, 3a Jia CC HaMalld pasrpaJuMOCTTa M Ja CC YBEJIMYH OIMOJI30TBOPSABAHETO HA MPOTCUHA.
Heobxonumu ca mpoyuyBaHHs 3a MO-J00pO ONpeessHEe Ha XpaHUTEIHATA CTOWHOCT Ha pa3IMYHUTE HOBU MPOJYKTH Ha 0a3ara
Ha SFM ¢ 1ient onTuMU3UpaHe Ha KOMOWHAIIMUATE C IPYTY U3TOYHMIIM Ha MPOTSHHHU U 33 YCTAHOBSBAaHE HA HA-OOpHUs ChCTaB
Ha (hypakKHUTE CMECKH 3a PA3IUYHUTC BUJIOBC M KAaTCrOpUHM >KUBOTHH. HeoOXOIMMHU ca ONUTH 3a OIICHKA CTCICHTa Ha
3aMECTBaHE Ha COCBHS MIPOT ¢ HOBUTE SFM MPOAYKTH U TIXHOTO HKOHOMHUYECKO BB3/ICHCTBUE B )KHBOTHOBBICTBOTO.

Kntouosu Oymu: CI'bHUOIIIEIOB MIPOT; IPEIUMCTBa; 00paboTka
Covrpawenusa: SFM — cipHuornenos mpot; CBia — cyposu Brakauau; CII — cypoB npoTtenH
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A new approach for processing and use of sunflower meal

Krum V. Nedelkov

Trakia University, Faculty of Veterinary Medicine, Stara Zagora 6000, Bulgaria
E-mail: krum.nedelkov(@trakia-uni.bg

Abstract

Nedelkov, Krum (2023). A new approach for processing and use of sunflower meal. Bulg. J. Agric. Sci., 29(2),
384-389

Sunflower meal (SFM) is a basic and cheap source of feed protein in Bulgaria. Its use is limited by the high content of hulls,
which decrease its energy and protein value, and by low content of the amino acids lysine and threonine. In ruminants, an ad-
ditional problem is a high degradability of protein. For more than ten years a new technology for separation of SFM in low and
high cellulose fractions was developed and applied. The low cellulose fraction contains 46 or 50% crude protein (HPSFM-46
or -50). It is suitable for feeding poultry, growing pigs and lactating sows. To increase utilization of diet is necessary for SFM
to be supplemented with fat, synthetic amino acids (lysine, threonine), enzymes (phithase, f-glucanase, xylanase, protease) and
eventually to be pelleted. The high cellulose fraction (17% crude protein) contains too much impregnation by lignin and silica
hulls, which limit including in rations. After additional removal of parts of hulls and supplementation with molasses, minerals
and vitamins, it may become acceptable concentrate feed (app. 25% CP) for low productive ruminants (dry cows, first stage
of fattening animals, replacing heifers, lambs, and kids). It is necessary to prove possibilities to use this low protein fraction in
rations of rabbits, pregnant sows and during the finishing period of fattening pigs. SFM for high productive ruminants should
be toasted to decrease degradability and increase utilization of protein. Studies are needed for better estimation of the feeding
characteristics of different new SFM products, for optimizing combinations with other protein sources, and for establishing the
best composition of feed mixtures for different species and categories of animal. Trials are needed for estimation of the degree
of replacement of soybean meal by new SFM products and its economic impact on animal production.

Keywords: sunflower meal; advantages; processing
Abbreviations: SFM — sunflower meal; CF — crude fiber; CP — crude protein



In situ pasrpaaumocT B TbpO0yxa U CMUJIAEMOCT B UepBara
HAa CyXOTO BeleCTBO U CYPOBHS IPOTEHUH OT

HUCKONPOTEHHOBATA (PpaKIUA HA CIBHYOIJIEA0B IIPOT

Kpym B. Henenkos
Berepunapnomenuumacku dakynret, Tpakutickn yansepenteT, 6000 Ctapa 3aropa, beirapus
*Aemop 3a kopecnondenyus: krum.nedelkov@trakia-uni.bg

Pe3rome

Ilenra Ha ToBa mpoyuBaHe Oe Ja ce OIpenenad KHUHETHKAaTa Ha pasrpaxaaHe B ThpOyxa u
CMIJIAEMOCTTa B YepBaTa Ha (ppakiiys OT CIAbHYOIIIEIOB HIPOT C HUCKO ChJIbPKaHUE HA IPOTEUHU
(LPSFM). B ekcniepumeHTa ca M3MOJA3BaHU TPHU HEJAKTHPAIIX KpaBH OT nopojata Jlxepcel che
cpeano tenecHo terio 436 + 18 kg, cnabnenu ¢ TepOymHa 1 T nyonenanuu xaHrouu. Iler mpoOu
or LPSFM ot pasnmuuau maptuaud mpousBenacHH B 20-THEBEH WHTEpBal Osxa CHOpaHH U
MHKyOHpaHu B ThpOyxa Ha kpasute 3a 0, 2, 4, 8, 16, 24 u 48 yaca B 6 noBTopeHus. CperHOTO
ceappkanne Ha CII B LPSFM e 175 (SD = 6.98) g/kg. Jlanuute 6sxa HanmacHaTH KbM HEJIHMHEEH
pErpecuoHeH MOJIe] U aHAJIM3UPAHU CTaTUCTHYecKu ¢ momoinra Ha SPSS. PastBopumara wim
0bp30 pasrpagumarta (¢pakius a Ha cyxoto BemectBo (CB) na LPSFM Bapupaimie ot 105 mo 137
(SD = 11.3) g/kg. EdexruBHaTa pasrpagumoct Ha CB npu npeanoiiaraeMa CKOpoCcT Ha OTTUYAHE B
TepoOyxa ot 0,06/h Bapuparme ot 293 no 338 (SD= 16,3) g/kg. brp3opasrBopumara (pakius a Ha
CII Bapupamre ot 124 no 189 (SD = 23.9) g/kg. EdexruBnara pasrpagumoct nva CI1 8 LPSFM
IpU CKOpPOCT Ha oTTM4aHe B ThpOyxa ot 0,06/h Bapupame ot 515 no 560 g/kg (SD = 16,2).
Cwmunaemoctra B uepBara Ha CB u CII B LPSFM (cnen 16-yacoBa uHKyOauusi B ThpOyxa),
M3MEpeHa 4pe3 TeXHUWKAaTa Ha MOOWIHUTE TOpOWYKH, Bapupaiie choTBeTHO oT 318 mo 349 g/kg
(SD = 10,5) u ot 766 no 820 g/kg (SD = 17,7). Cpenuute CTOMHOCTH Ha MPOTEUHA CMHJIAEM B
thHKUTE 4YepBa ([ICY) um mporemnoBus Oamanc B ThpOyxa (BIIT) 3a mpobute or LPSFM,
aHAJTM3UpPaHU B HACTOSIIOTO MPOYYBaHE, CJIEABANKM ypaBHEHHUSATa B ObIrapckara CHUCTeMa 3a
olleHKa Ha pypaxure (mpu ckopoct Ha u3tnuane 0,06/h), 6sxa crorBetno 113 (SD = 1,67) g/kg u
125 (SD = 14,9) g/kg. CroifHOCTHTE 3a Pa3rpaJMMOCT U CMHJIAEMOCT Ha MPOTEHHA TIOJYYCHH B
TO3U €KCHEPUMEHT MoraT Ja ObJaT epeKTUBHO M3MOJ3BaHU Npu (OpMylHpaHe Ha JaxOHUTe 3a
MIPESKUBHU KUBOTHHU.

KmrouoBu AYMU. pa3rpauMocCT B T’Lp6YXa; CMHJIACMOCT B U€pBaTa; HUCKO INPOTCHHOBA
(bpaKI_[I/ISI OT CJIBHYOITICAOB HMIPOT

Cokpamenusi: [ICY, nporenn cMuiiaeM B (ThHKHTE) uepBaTa; BIIT, Gamanc Ha mpoTtenHa B
TepOyxa; CIL, cypos nporeun; CB, cyxo BemectBo; EE, erepen exctpakt; EP, edexrruBHa
pasrpaaumoct; LPSFM, HuckonpoTenHoBa (ppaxiys Ha CITbHUOTIIEOB IIPOT;
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In situ ruminal degradability and intestinal digestibility of
dry matter and crude protein of low-protein fraction from
sunflower meal

Krum V. Nedelkov
Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria
*Corresponding author: krum.nedelkov(@trakia-uni.bg

Nedelkov, K. V. (2023). In situ ruminal degradability and intestinal digestibility of dry matter
and crude protein of low-protein fraction from sunflower meal. Bulgarian Journal of Animal
Husbandry, 60(4), 36-41

Abstract

The objective of this study was to evaluate rumen degradation kinetics and intestinal digestibility of
low-protein fraction from sunflower meal (LPSFM). Three non-lactating Jersey cows with an average
body weight of 436 + 18 kg fitted with a rumen and T-type duodenal cannulas were used in the
experiment. Five samples of LPSFM from different batches produced in 20-d intervals were collected
and incubated in the rumen of the cows for 0, 2, 4, 8, 16, 24 and 48 h in 6 replicates. The average
CP content of LPSFM was 175 (SD = 6.98) g/kg. Data were fitted to nonlinear regression model and
analyzed statistically using SPSS. The soluble or rapidly degradable fraction a of LPSFM dry matter
(DM) ranged from 105 to 137 (SD = 11.3) g/kg. The effective degradability of DM at assumed rumen
outflow rate of 0.06/h ranged from 293 to 338 (SD= 16.3) g/kg. Fraction a of CP ranged from 124 to
189 (SD = 23.9) g/kg. Effective degradability of LPSFM CP at rumen outflow rate of 0.06/h ranged
from 515 to 560 g/kg (SD = 16.2). Intestinal digestibility of LPSFM (after 16-h rumen incubation) DM
and CP measured by the mobile bag technique varied from 318 to 349 g/kg (SD = 10.5) and from 766
to 820 g/kg (SD = 17.7), respectively. The average estimated Protein Digestible in the small Intestine
(PDI) and Rumen Protein Balance (RPB) of the LPSFM samples analyzed in the current study,
following equations in the Bulgarian feed evaluation system (at 0.06/h outflow rate), were 113 (SD =
1.67) g/kg and 125 (SD = 14.9) g/kg, respectively. The protein degradability and digestibility values
obtained in this experiment can be effectively used in formulating rations for ruminant animals.

Keywords: rumen degradability; intestinal digestibility; low-protein fraction sunflower meal

Abbreviations: PDI, protein digestible in (small) intestine; RPB, rumen protein balance; CP,
crude protein; DM, dry matter; EE, ether extract; ED, effective degradability; LPSFM, low protein
fraction from sunflower meal; RUDM, ruminally-undegraded dry matter; RUCP, ruminally-unde-
graded crude protein; SD, standard deviation; CV, coefficient of variation;
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Pesrome

Ilenra Ha wm3cieaBaHeTo O Ja ce OleHW edeKTa Ha WHTCH3WBHOTO OTIJICKJaHE Ha
MJIEYHH OBIIE BBHPXY IOBEICHHETO MM IO BpeMe Ha JouiIHHuS mporec. [IpoyuBanero 6e
(GoKyCHpaHO BBPXY peja 3a BIU3aHE, NMPEANOYUTAHUATAa KbM MSACTOTO 3a JOCHE W KbM JIsIBaTa
WIHM JCHAaTa CTpaHa Ha JOWJIHATa WHCTajalus. AHaIW3WpaHd ca JaHHUTe 3a 215 oBme oT
nopojara JlakoH B pamMKuTe Ha eauH JakTanuoHeH mnepuwon (240 mam). DopMupanu ca
TPYyIHU CIOpE] CIeTHUTE IOKA3aTeNU: MPOAYKTUBHOCT (BHCOKO- M HHUCKO- TMPOAYKTHBHH),
MOpPETHOCT Ha Biu3aHe 3a JoeHe (mbpBu — FG u nocneauu — LG); ¢ npeanountanue (SP) wiu
He (NoSP) kbM cTpana oOT [mownHaTa HHcTadamus. Hammre pesynraTd TOKa3BaT, 4Ye IIO-
rojiiMa 4YacT OT XUBOTHHUTE ca u3rpamuin peduiekc kbM pema 3a Bausane (FG, Wumekc
Ha BiM3aHWsATa B qowiHata wuHctanauus /IEMI/ = 668.62; LG, IEMI = 129.31) u crpanara
Ha JjgownHata wHCcTamanus (SP, MHaekc Ha mnpeanoydTaHWe KbM CTpaHaTa B JIOMJTHATA
unctananus /ISMI/ = 69,38%; NoSP, ISMI = 31,85%), HO He M KbM MSICTOTO 3a JOCHE,
KOETO OJIarompHsITCTBA MpoIleca Ha MANTMHHO JJOCHE B JIOMITHA 3aJIa.

Kniouosu oymu: oBue, pen Ha JoeHe, J0eHe, MIIEYeH MOTOK, IOMITHA 3aj1a
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Behavior of Lacaune sheep in a milking parlour
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Abstract

Nedeva, L, Slavov, T., Varlyakov, I, Radev, V., Panavotov D. & Nedelkov, K. (2019). Behavior of Lacaune sheep
in a milking parlour. Bulg. J Agric. S5ci, 25 (Suppl. 3), 7480

The aim of the study was to evaluate the effect of intensive farming of dairy ewes on their behavior dunng the milking
process. The study was focused on the entry order and preference for a specific milking side, either left or right, of the milking
mstallation. The data from 213 Lacaune ewes over a whole lactational peniod (240 days) were analyzed. Groups were formed
according the following parameters: productivity (high- or low- producing); order/sequence of entry for milking (first group —
FG and last group — LG); with preference (SP) or without preference (NoSP) for the side of the milking installation. Our results
showed that most of the animals developed a preference for the entry order (FG, Index of Entries in the Milking Installation /
[EMI/ = 668.62; LG, IEMI = 129.31) and the side of the milking station (SP, Index of Side preference in the Milking Installa-
tion ISMI/ = 69 38%; NoSP, ISMI = 31.85%), but not to the milking place, which favors the process of machine milking in
the milking parlour

Keywords: sheep; milking order; milking; milk flow; milking parlour
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PE3IOME

ITpoBepmeHm ca Tpu eKcliepuMeHTa ¢ KadeTepreH Au3aiit,
3a Jla Cce IIpOBepM Jamy IOApPACTBALIUTE IPEXUBHA
JKUBOTHM ~ OMXa  ITOKasaiy  NPEANoYUTaHUS  KbM
onpepenenn apomaru. Omut 1 6e mposesen ¢ 11 orbutn
arHera kpbcrocku Ha JJopcer x Cydonk or fBaTa Ioja, Ha
BBb3pacT 5 M. U CpefiHa >KuBa Maca ot 47.5 kxr (SD = 5.8) kg.
Ha arnerara 6e mpemmoxxen m360p OT 5 apoMaTU3UpPaHU
koHueHTpatHu npemukca (FCP) wm Heapomarusupana
KOHTpOJIA 32 5 min npu 4 MOBTOPeHNU: B NPOLBb/DKEHNE Ha
10 guu. FCP 6sxa npurotrsenn upe3 cmecBare Ha 200 zo
300 m/T (Ha 6asa HOpManTHA BIAKHOCT) OT 5 CUHTETUYHU
apomara (BaHWINS, MJIeYeH, MMKAHTEeH/CMUHAYX, YepBeHN
JIETHM IUIOfIOBE ¥ Mejaca) C OCHOBHaTa Jaxoba.
Heapomarusupanara KOHTpo/la ¥ MJIEYHMSA apoMmar ce
KOHCyMMpaxa B IIO-TOJIeM) KO/IMYeCTBA OT BCUYKU JIPYIH
apoMarty, cboTBeTHO 83,9 u 65,8 g/rect. KommnuectBoTo Ha
koHcymypanute FCP  (g/min.) 6e cxomHO Mexmy
OTHe/IHUTE TpeTHMpaHUs. ATHeTaTa ca IpeKapaay IoBede
BpeMe KOHCyMMpAlVKy MJIeYHMs BKYC M KOHTpO/aTa
CbOTBETHO IIpu 123 1 144 s/TecT, B CpaBHEHME C BCUYKU
ocranamu FCP (cpemno 65 s/tect). IIpn Omut 2, Ha 12
OTOUTI )KEHCKU TeleTa OT mopoaara Xommaitt (0T 56 o 68
IHEBHA BB3pacT) ¢ >kmBa Maca ot 75,8 kr (SD = 8,45) 6e
npennoxen n3bop ot 4 FCP (BaHmnust, MiedeH, IMKaHTeH/
CMMH/IYX ¥ 4ePBEHU JIETHMU IUIOOBE) ¥ HeapoMaTH3MpaHa
KOHTpPOJIA B IPOJb/DKEHNE Ha 5 MUHYTH, 4 ITBTU B PaMKUTE
Ha 10 gHM Tpm 03U Ha BKIOYBaHe oT 150 ;o 200 r/T (Ha
6asa HopmanmHa BraxHOCT). CpepfHara CKOpPOCT Ha
KoHCymanus 6e 27,8 g/min u HAMallle PasIuKU MEXIY
FCP. IIpu Onur 3, Ha 001110 12 oTOUTH XKEHCKM Te/eTa OT
nopopata XommaiH (47 fo 62 [HeBHa BB3PacT) C HKMBa
Mmaca ot 65,3 xr (SD = 7,91) 6s1xa npepioxxenn 3a usbop 4
FCP ¢ 2 pasnuyHu KOMOMHAUmMy OT apoMaTHU HOOaBKH,
BK/IIOYMTETHO BaHVWIVS - CMUH/YX U MJIe4eH -BaHWIOB THII
B jjo3a 75 r/T (Ha 6asa HOpMayHa BJIAYKHOCT; HUCKA) 1 150
r/T (Bucoka).

Huckara f03a oT KOMOMHAIMsATa BaHWINS-CMUHYX Ce
KOHCyMMpalre o-Manko (P < 0,008) B komdectso 57,5 1/
TecT B cpaBHeHue ¢ ppyrute FCP (cpemno 87,5 r/tect).
Opyru pasmmunss mexay FCP mpm Ommr 3 He Osixa
ordyereHy. Karo usmo, B cpaBHeHMe C KOHTpOJIaTa,
apoMaTHMTe [O0AaBKM  MSIO/N3BAaHM B  HACTOSLINTE
eKCIIepYMEHT) He OKas3axa B/IMsAHNE BBpPXy IpMeMa Ha
¢dypax mpu orburure arHera m Tenera. Hpyru ¢akropu,
KaTo BKYC, 3peHIe, TEKCTypa Ha pypaka, eeKT Ha MalikaTa
KaTO IpefuilieH onuT (4pe3 IpueMa OT MaiiKara, KOeTo

BIUsAe BDBPXYy HEOHATAIHOTO XpaHeHe) U  TeXHUTe
B3aVIMOJEICTBMA, CBIO MOXe Ou urpasr poat B
apoMaTHUTE  MpEJIOYMTAaHMA  Ha  IOApPACTBALUTE

IIPpEKMBHU JKUBOTHU.

KnrouoBy pmymm: apomar, KOHCyMmalus Ha ¢ypax, arte,
Tesne
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Acceptance of flavored concentrate premixes by young
ruminants following a short-term exposure
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ABSTRACT

Three cafeteria feeding design experiments were con-
ducted to test whether young ruminants have flavor
preferences. Experiment 1 was with 11 Dorset x Suffolk
weaned lambs of both sexes, aged 5 mo and averaging
47.5 (standard deviation = 5.8) kg of body weight. The
lambs were offered a choice of 5 flavored concentrate
premixes (FCP) and an unflavored control for 5 min
4 times over 10 d. The FCP were prepared by mixing
200 to 300 g/t (as-is basis) of synthetic flavors (vanilla,
milky, spicy/fenugreek, red summer fruits, and molas-
ses) into a basal diet. The unflavored control and the
milky flavor were consumed in greater amounts than
all other flavors at 83.9 and 65.8 g/test, respectively.
The consumption rate of FCP (g/min) was similar
among treatments. Lambs spent more time consuming
the milky flavor and the control at 123 and 144 s/test,
respectively, compared with all other FCP (average of
65 s/test). In experiment 2, 12 weaned female Holstein
Friesian calves (56-68 d of age) averaging 75.8 kg (stan-
dard deviation = 8.45) of body weight were offered a
choice of 4 FCP (vanilla, milky, spicy/fenugreek, and
red summer fruits) at an inclusion rate of 150 to 200
g/t (as-is basis) and the unflavored control for 5 min
4 times over 10 d. The average consumption rate was
27.8 g/min, and there were no differences among FCP.
In experiment 3, a choice of 4 FCP with 2 different fla-
vor combinations (vanilla-fenugreek and milky-vanilla)
included at 75 g/t (as-is basis; low) or 150 g/t (high)
was offered to a total of 12 weaned female Holstein
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Friesian calves (47-62 d of age) with an average body
weight of 65.3 kg (standard deviation = 7.91). The
FCP were offered daily for 14 d for 30 to 60 min/d.
Vanilla-fenugreek (low) was consumed less at 57.5 g/
test per calf compared with the other FCP (average of
87.5 g/test per calf). There were no other differences
among FCP in experiment 3. Overall, compared with
the control, flavors used in the present experiments
did not affect feed intake of weaned lambs and calves.
Other factors, such as taste, sight, texture of the feed,
effect of the dams as previous experience (via maternal
ingestion, which influences neonatal feeding), and their
interactions, may also play a role in flavor preferences
of young ruminants.

Key words: flavor, feed consumption, lamb, calf
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MHOOPMAILINMUA 3A CTATUATA PE3IOME
Knouosn mymm: Ilenta Ha ToBa mpoyuBaHe Ge fma ce mscmensar edexrure Ha cMmecra (CapSw) or xamcukym (3%
Kancukym

npubnusurenHa KoHueHtpauus Ha Capsicum oneopesus, Cap) M M3KYCTBEH IHOACTAAUTEN C BIUCOKA
VskycTBen nopcnaguren o
MHTEH3UBHOCT (93% NpubIM3NTeNHa KOHLEHTPALMS Ha HATPMEB 3aXapuH, SW) BBPXY PacTeXXHUTE U

Wncynnn
Arse 6UMOXMMIYHY TTOKa3aTe/u ¥ GPOsAT Ha KPBbBHUTE KJIETKM M MapKepuTe 3a MOOM/IM3MPaHe HA MAa3HUHU U
TTpoyKTUBHOCT XOpMOHM 1py pacTsum arHeta. Tpupecer u urect arHera (47,4 + 2,62 kg TemecHo Terno, KpbCTOCKa MEX/Y

Topcer n Cpdonk x Xemmuup) 6s1xa M3IION3BAHM B 7-CeAMUYEH PAHLOMU3UPAH €KCIIEPUMEHT C II'b/IeH
610Kk0B usaitd. Crep efHa ceIMMLIA HA afjalTallMsA, arHeTaTa 6sxa HacTaHeHU B 9 6okca(4 arHera/60Kc), a
60KCOBITE KIETKH OsXa O/IOKMPaHM Bb3 OCHOBA HA CPEJHOTO TeIECHO TEITIO Ha arHeTata B 3 6/10Ka OT 110
3 6okca Bceku. Tpervpanusta 6sixa KoHTponHa (6a3oBa gaxxb6a 6e3 g06GaBKM), OCHOBHA faxKba ¢ HUCKO
H1Bo Ha CapSw (86 mg/raBa Ha JieH) 1 OCHOBHa iaxk6a ¢ Bicoko HuBO Ha CapSw (172 mg/raBa Ha jieH).
CapSw mokasa TeHJjeHIMs fja HamajsiBa juHertHo (P= 0,002) mpmema Ha CyXo BeIeCTBO, HO HsMalle
Cq)CKT B’pry CpeHO MTHEBHMA MPUPACT HA arHeTaTa " B"bpxy queKTMBHOCTTa Ha OIIO/I3OTBOpsABaHE Ha
d)ypa)l(a. TepTI/IPaHI/IHTa HE OKasaxa BIMAHHNE B’pry 6POH Ha Kp’bBHI/ITe KJIEeTKN " KOHuCHTpaLIM}ITa HaA
HeecTepuUIUMPAHN MACTHU KMCENNHM, 6eTa-XuapoKkcubyTupaT u rmokosa. KoHIeHTparmaTa Ha MHCYINH
B KPBBHMA cepyM Oe KBafjpaTH4HO (Hail-HMCKA IIPU HUCKO HUBO Ha TpeTupaHe ¢ CapSw) HamaneHa (P=
0,002) ot CapSw. CapSw I10Kasa TeHJeHIMA 3a KBajgpaTuuHo yBenmmdenue (P = 0, 07) Ha KOpTH30/1a, HO
HAMaIe e(i)EKT B'bPXy KOHL{eHTPaL{MﬂTa Ha Xal’ITOI‘]’[06MH B Kp’bBHMﬂ CepyM. B To3u eKCHEP]/[MeHT
XpaHUTENMHAaTa JIOGaBKa IIpeACTaBIABaILa CMEC OT KaHCI/I](yM OJIEOPE3NH N I/ISKyCTBeH MOAC/TAANTEN C BUCOK
MHTEH3UTET HAMAIIC CC[)EKT B’IJPXY r[p]/[p(:TTa Ha ar”HeTaTa, HO M3TIeX[Oa B/IUAC B’IJPXY CcexpenuAaATa Ha
I/[HCY/'I]/[H.
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Effect of a blend of artificial sweetener and capsicum on productive
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performance and blood chemistry in growing lambs
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ARTICLE INFO ABSTRACT

Keywords: The objective of this study was to investigate the effects of a blend (CapSw) of capsicum (3%
Capsicum approximate concentration of Capsicum oleoresin, Cap) and a high-intensity artificial sweetener
Artificial sweetener (93% approximate concentration of sodium saccharin, Sw) on the growth performance, blood
Insulin

chemistry and cell counts, markers of fat mobilization, and hormones in growing ewe lambs.
Thirty-six lambs (47.4 + 2.62kg of body weight, Dorset and Suffolk X Hampshire) were used in
a 7-wk randomized complete block design experiment. Following a week of adaption, lambs were
housed in 9 pens (4 lambs/pen) and pens were blocked based on lambs’ average body weight into
3 blocks of 3 pens each. Treatments were control (basal diet without additives), basal diet with
low level of CapSw (86 mg/head per day) and basal diet with high level of CapSw (172 mg/head
per day). CapSw tended to linearly decrease (P = 0.002) dry matter intake and had no effect on
average daily gain of the lambs and feed efficiency. Treatment had no effects on blood cell counts
and concentrations of non-esterified fatty acids, beta-hydroxybutyrate, and glucose. Blood serum
insulin concentration was quadratically (lowest in low level of CapSw treatment) decreased (P =
0.002) by CapSw. CapSw tended to quadratically increase (P = 0.07) cortisol and had no effect
on haptoglobin concentration in blood serum. In this experiment, dietary supplementation of a
blend of capsicum oleoresin and a high-intensity artificial sweetener had no effect on growth
performance of lambs, but it appeared to have effect on insulin secretion.

Lamb
Performance
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PE3IOME

Kntouosu dymu.:
MuxpoenemenTn
GPx

Osle

B rtoBa mpoyuBaHe 0sxa M3CTE[BAHM CeleH 3aBMCUMNTE IapaMeTpy IIpM OBlLie Caef fobaBKara Ha
excrepuMenTaneH Se nmpopykr (P-Se) B cpaBHennue ¢ Hatpues cenenut. Illect oBrie ot mopogara Jlopcer
(93 xr XXM; SD = 6,2 kg), mocraBeny B OTAeNHM KIETKM, 6Xa M3MOI3BAHM B €KCIIEPUMEHT C HU3AiH OT
THIA 3 X 3 IATMHCKY KBafipart. VI3cieaBaHeTo nMalle 2-ceiMideH 6eKrpayH/i epuo, 2-CeAMIYeH epuof,
C HICKO HMBO Ha Ce/ieH U 3 eKCIIepMMEeHTATHU TIepMOfia OT 10 3 CeIMUIM BCEKM C 2-Ce[IMIYEH TIepMoi Ha
usuncrBaHe nomexxay cu. Tperupanusra 6sixa: (1) KOHTponHa fax6a Ge3 Ho6aBKa Ha ceneH (OCHOBHATA
naxba copbpikanre 0,065 mg Se/kg cyxo BemrectBo, CB; (2) ocHoBHa max6a mombnHeHa ¢ Na-celeHUT
ocurypsisamia 0,25 mg Se/kg CB; 1 (3) ocHoBHa fak6a gombnHeHa ¢ P-Se (cpappikaiy 29 % Na ceneHut u
71 % amopcden enemenrapen Se), ocurypsasama 0,27 mg Se/kg CB (P-Se). KppBuu mpobu (Bsern ot
Jory/lapHaTa BeHa) M TOYKOBY Ipobu OT ypuHa u Qekamuy 6sxa CbOMpaHM B JeHs MpeAy HAvanoTO Ha
BCeKM eKCIIePMMEHTaJIeH TIepIOfi, B IOCIeHNA IeH OT BCEKN MePUOJ, Ha M34MCTBaHe ¥ BEHBX CeAMUYHO
[0 BpeMe Ha eKCIIepYMEHTAaJTHNUTe IEePUOLY 3a aHAIU3 Ha KOHI[EHTpaluATa Ha Se ¥ IJIyTaTMOH
nepokcupazHa (GPx) akruBHOCT (camo KpbBHA I1asma). OBIieTe momyyasany ¢ gaxbara fobaska Ha P-Se
u Na-cenennt nmaxa nosuureHa (P<0,001) mrasMeHa KOHI[eHTpaIus Ha Se B CpaBHEHIe C OBIleTe XpaHeH!
¢ KOHTpO/MHAaTa Aaxk6a. AGCOMIOTHATa KOHIEHTpanus Ha Se B Iumasmara Ge mo-Bucoka (P <0.001) mpu
oBuere monmyyaBamu Na-cemennt (80.9 pg/L), orkonkoro mpu osue Xpanennm ¢ P-Se (72.3 pg/L).
A6comoTHaTa KOHILIEHTpaumsA Ha IvtasMeHatra GPx akrtumHocT 6e mo-Bucoka (P<0,001) mpum oBiere
nonydaBamm Na-cenenut u P-Se B cpaBHeHMe C KOHTpOJIHaTa IpyIa, HO He Ce pas/inyaBalle MeXHIy
TpetupanusTa cbc Se. Konnenrpanusra Ha Se BbB (ekanHara Maca Ge mo-Bucoka (P<0,001) u 3a gBata
M3TOYHNMKA Ha Se B CpaBHEHMe C KOHTPOJIHATA, a (peKa/THaTa KOHIeHTpalys Ha Se 6e mo-Bucoka (P<0,001)
npu P-Se B cpaBHenme ¢ Na-ceneHut. AGCOMOTHATa KOHIIEHTpAIMs Ha Se B ypuHaTa Ge mo-Brcoka (P <
0,003) mpu Na-cejeHuUT B cpaBHeHMe ¢ KOHTponara 1 P-Se. Jlo6aBsiHeTO Ha cereH KbM fak6aTa Ha oBIjeTe
[OBMIABA KOHIIEHTPALMATA Ha Se 11 aKTMBHOCTTa Ha GPX B KpbBHATA I/Ia3Ma HE3aBUCHMO OT M3TOYHMKA
Ha Se. Boopeknu ue P-Se mMa Majko 1mo-HucKa abcop6iys B cpaBHeHMe ¢ Na-CeJIeHUT HallNMTe JaHHU
[I0Ka3BarT, Ye Ta3yu J06aBKa MOXe Jia Obfie epeKTUBEH U3TOYHMK Ha Se [Py 3pe/y Bb3PACTHMU OBLE, HO ca
HeOOXOMMM [JOI'B/IHUTE/IHM NPOYYBAHMSA, 3a [ja Ce NMOTBBPAAT Te3M Pe3yITaTH NpU JAPYrM BUAOBE
CEJICKOCTOTIAHCKM XXMBOTHI U (PUSMONTOTYIHIU CHCTOSHYIA.
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ARTICLE INFO ABSTRACT

Keywords: This study investigated Se-dependent parameters in ewes after supplementation with an ex-
Trace element perimental Se product (P-Se) in comparison to sodium selenite. Six Dorset ewes averaging 93.0
GPx (SE = 2.5) kg initial body weight were used in a replicated 3 x 3 Latin square design experiment
Sheep

balanced for residual effects. The study began with a 2-wk background, low-Se period and had 3
experimental periods of 3 weeks each, with 2-wk washout periods between them. The treatments
studied were: (1) unsupplemented control (basal diet containing 0.065mg Se/kg dry matter,
DM); (2) basal diet supplemented with Na-selenite providing 0.25 mg Se/kg DM; and (3) basal
diet supplemented with P-Se (containing 29 % Na-selenite and 71 % amorphous elemental Se)
providing 0.27 mg Se/kg DM (P-Se). Blood samples (taken from the jugular vein) and spot urine
and fecal samples were collected the day before the start of each experimental period, on the last
day of each washout period, and once weekly during the experimental periods for analysis of Se
concentration and glutathione peroxidase (GPx) activity (blood plasma only). Ewes supple-
mented with P-Se and Na-selenite had increased (P < 0.001) plasma Se concentration compared
with ewes fed the control diet. Absolute concentration of Se in plasma was greater (P < 0.001)
for ewes fed Na-selenite (80.9 ug/L) than for ewes fed P-Se (72.3 ug/L). Absolute plasma GPx
activity was greater (P < 0.001) for ewes fed Na-selenite and P-Se compared with the control,
but was not different between the Se treatments. Concentration of Se in fecal matter was greater
(P < 0.001) for both Se sources than the control and fecal Se concentration was higher (P <

0.001) for P-Se compared with Na-selenite. Absolute Se concentration in urine was greater (P <
0.003) for Na-selenite than the control and P-Se. Selenium supplementation of ewe diet increased
Se concentration and GPx activity in blood plasma, regardless of Se source. Although P-Se had
slightly inferior absorption, compared with Na-selenite, our data indicate that it can potentially
be an effective source of dietary Se for mature ewes, but further studies are needed to confirm
these results in other farm animal species and physiological stages.

Abbreviations: ADF, acid detergent fibre; NDF, neutral detergent fibre; BW, body weight; Na-selenite, sodium selenite; GPx, glutathione peroxidase;
CP, crude protein; DM, dry matter
* Corresponding author.
E-mail address: anh13@psu.edu (A.N. Hristov).
! present affiliation : AVT NaturalProducts, Kerala, India.
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Bn3neiictBue Ha ga:xk0u Oa3sMpaHu HAa NPOABL/LKUTETHO H3XpPaHBaHe HAa
KOHUeHTPpUpPaHu Gypaxxu BbPXY IUIa3MeHHTEe MeTA00JIUTH, XUCTOJOTHATA HA
TpbOyXxa n ekcnpecusita Ha UPHK Ha yepHOapoOHUTE €eH3MMU NIPH OBHHU

I'azandap A. Tucru’, Aiizsk JIK. Cambepl’z, Kpym B. Henenxos™’, n Taiipa ®emnkce’
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2I{enapTaMeHT 10 HayKH 3a XPaHEHETO M MIIIKOTO, JIbpxkaBeH yHuBepcuteT Ha FOxHa JlakoTa,
1224 Medary Ave., bpyykunrc, IOl 57006, CAILLL

BerepunapHoMemIuEckn  dakynter, Tpakmiicku yHuBepcuter, BI-6000 Crapa 3aropa,
bobarapus

Pe3ome: IlpexoapT KbM 3bpHEH (Pypaxk 3acHiBa BB3NAJCHHETO M MPUYHHSIBA MapaKepaTosa,
KOETO MOJKe J1a 3a0aBH pacTe)ka Ha )KUBOTHMTE 3a yrosisaHe. He e M3BecTHO Aanu ¢ TeueHue Ha
BPEMETO NPEKUBHUTE CE AJANTUPAT KbM TE3H BB3NAINTENHH peakuuu. B tpudaszen (P1 o P3),
49-nHeBeH eKcrepuMeHT, Bcuuku oBHu(N = 13, BW = 50,6 £ 4,7 Kkg; 4,9 £ 0,3 MeceuHa Bb3pacT)
Osixa xpaHeHu ¢ nax6a cpabpikama 80% 3bppHeHu (ypaxu mo Bpeme Ha P1 (0 mo 21-s nen). Ha
21-Bus neH 4 oBHHM 0OsiXa 3aKJIaHH, 32 Ja Ce€ MOJYYH M3XOJHA YepHOAPOOHA U THPOYIIHA THKaH.
ITo Bpeme Ha P2 (22-s no 25-1 jeH) ocTaHANWTE KUBOTHH ce XpaHexa ¢ 80% KOHIIEHTpHpaHa
naxx06a. Yetupu oBHM Osixa 3aKkiaHu Ha 25-ud JI€H, 3a J1a CE MoJIydyaT ThbKaHU OT YEpHHMs Ipo0 U
ThpOyxa oT P2. Ilo Bpeme Ha P3 (22-1 no 49-s1 neH) ocraHanurte meT oBHU ce xpaHexa ¢ 80%
KOHIICHTpHUpaHu Qypaku u Osixa 3akiaHu Ha 49-s 1eH, 3a Ja ce moyydaT yepeH Jpo0 ¥ ThKaHH
ot TpOyxa ot ¢a3za 3 (P3). [TapakepaTo3zara Ha ThpOyxa Oe mo-cuiaHo u3paseHa (P < 0,02) mpwu
OBHHUTE, OT KouTe Osxa B3etu npoobu B P2 m P3 B cpaBHenue c Tesu B3etn B Pl. Cpen
MOJIOXKUTEITHUTE OCTPO(a30BU pEareHTH, eKclpecusiTa Ha cepyMeH-amwiona (SAA) u
xanrornooun (HPT) umame tenpenmus (p < 0,12) na 0bne crorBetHo 6- u 10-kpaTtHO mO-
BHCOKa Ipu oBHUTE OT P2, B cpaBHeHMe ¢ oBHUTE OT P1l; BCce mak, ekcnpecusita Ha SAA u HPT
HE ce pasiinyaBallie MKy BpeMeTo Ha B3emaHe Ha mpobu B P3 u P1. [1na3menara riroko3a u f3-
xuapokcumacieHara kuceanna (BHBA) 6sxa mosumenu (p < 0,03) npu OBHUTE, OT KOUTO
B3exMe npobu kakto B P2, Taka u B P3, B cpaBHeHue ¢ oBHUTE OT P1, 10KaTO OOIIMS NPOTEUH U
xosecrepoiia 0sxa Hamanenu (P < 0,06) camo mpu OBHUTE, OT KOUTO OsIxa B3ETH MPOOH IO BpEMe
Ha P2 B cpaBHenue c B3etute npodu B P1. UepHoapoOHata octpoda3oBa peakiius mpeanoara,
Ye C TEYCHHE Ha BPEMETO OBHUTE ca Ce€ aJanTupaid KbM Jaxbara ceabpkama 80%
KOHIICHTpUpaH Qypax.

KuarouoBu nymu: anmosa; afantupane KbM qaxoara; xpanene; ekcrpecus Ha uPHK; oie
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Abstract: Transition to grain increases inflammation and causes parakeratosis, which can decrease
growth performance in fattening animals. It is unknown if ruminants adapt to these inflammatory
responses over time. In a three-phase, 49-day experiment, all wethers (n = 13, BW = 50.6 + 4.7 kg;
4.9 + 0.3 months of age) were fed an 80% forage diet during P1(day 0 to 21). On day 21, 4 wethers
were slaughtered to obtain baseline liver and rumen tissue. During P2 (day 22 to 25), the remaining
wethers were fed an 80% concentrate diet. Four wethers were slaughtered on day 25 to obtain P2 liver
and rumen tissue. During P3 (day 22 to 49), the remaining five wethers were fed 80% concentrate
diets and were slaughtered on day 49 to obtain P3 liver and rumen tissue. Rumen parakeratosis was
greater (p < 0.02) in wethers sampled in P2 and P3 when compared to those sampled in P1. Among
positive acute phase reactants, expression of serum o-amyloid (SAA) and haptoglobin (HPT) tended
(p £ 0.12) to be 6- and 10-fold greater, respectively, in wethers sampled in P2 compared to wethers
sampled in P1; however, SAA and HPT expression was not different between wethers sampled in P3
and P1. Plasma glucose and 3-hydroxybutyric acid (BHBA) increased (p < 0.03) in wethers sampled in
both P2 and P3 compared to the wethers sampled in P1, while total protein and cholesterol decreased

(p £ 0.06) only in wethers sampled from P2 compared to those sampled in P1. Hepatic acute phase
responses suggest that the wethers adapted to an 80% concentrate diet over time.

Keywords: acidosis; diet adaptation; nutrition; mRNA expression; sheep
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EdexTn Ha TeuHus opranHndeH MuHepaJieH Komiuieke (MultiMix®) BbpxXy MiieuHaTa
NMPOAYKTUBHOCT, ChCTABA M KANMAIUTETA 32 MPOU3BOACTBO HA CHPeHe HA MJISIKOTO NPHU
MJICYHU KPaBH

T. AHFGHOBal*, K. HeﬂeHKOBZ, J1. ﬁopﬂaHOBal, B. Kapa6amelsl, XK. Kp’bCTaHOBl

3emenencku uHcTtutyt, 6000 Crapa 3aropa, brirapus

2
Karenpa Xpanene, 1uereTrnka 1 BeTepUHAPHOMETUIIMHCKA eKcriepTH3a Ha (ypakure, BeTepiHapHOMEIUIIMHCKH
¢axynrer, Tpakuiicku ynusepcutet, 6000 Crapa 3aropa, bbarapus

Pe3stome. Llenma na mosu excnepumenm e oa ce usciedgam eghpekmume HA MEYHUSA OP2AHUYEH
munepanen komniexc (MultiMix®) evpxy maeunama npoOyKmMueHOCH, CbCmMasa u Kanayumema
3a npouzeoOCmME0 HA CupeHe HA MJIAKOMO npu Jaakmupawu Kpaeu. Tpudecem kpasu om
nopooama Xomwaun (8 nwpeopadxcoawu u 22 MmHOeopadicoanu) OiXa U3NON3EAHU 8
PAHOOMUBUPAH EeKCRePUMEHm C NbieH 010Ko8 ouzaun ¢ 15 kpasu 3a 6ciako mpemupare.
Xpanenemo 6ewe ad libitum ¢ yen 5% ocmamvyu. Ilo epeme na excnepumenma 6sxa cvopamu
OaHHU 34 MAeYHama NPOOYKMUBHOC U 63emu NpoOU 3a MA3HUHU, UCTMUHCKU NPOMEUHU,
mewvpou  gewgecmgea 6e3 mazwunu (SNF), cvowvpoicanue Ha Jaakmoza u napamempu
Xapakmepusupawju KoazylayuoHHume cOUCMea Ha MAAKOmo. JlanHume noxazeam, ue
MultiMix® npunaean upe3 numeunama 600a HA Kpasume umMa NOJIOHCUMENEH epeKm 6bpXy
MIEYHAmMAa NpOOYKMUBHOCM C 6ucoxka cmener Ha 3uayumocm (p<0,001). Habawooasa ce
U nonodcumeneH  egeKm — bpXy — nokazameniume XapakmepusuUpawu — KaveCmeeHusl
cocmas  Ha  maakomo  (p<0,001). B  Oonwvinenue, kanayumemvm HA MIAKOMO 34
npou3800CmMe0 Ha cupeHe Oe 3HAYUMETHO NO00OpeH upe3 000assHe KbM 600ama Hd
MultiMix® (p<0,001). Kamo wysno, Hosuam meuen oOpeaHuyeH MUHEPAleH KOMNIEKC
UBNONI36AH 8 HACMOAWUS eKCNepUMEeHm NOKA3a obewasawu pe3yimamu 3a nodobpsasame Ha
npou3eo0CMEOmo U CbCMmaga HA MIAKOMO NpU MIeYHU Kpaeu, HO ca HeobXooumu
OONBIHUMENHU NPOYYBAHUSA, 3d 04 Ce PasKpusm @QUIUOIOSUYHUME MeXAHUZMU, KOUMO
CmMosim 8 0CHO8AMA Ha me3u O1A2ONPUAMHU ePeKmu.

KirouoBu nymm: kananureTa 3a Mpou3BOJCTBO HA CUPEHE Ha MIIIKOTO, KpaBU OT IopojaTa
XonmiaitH, Te4eH opraHOMUHEpaJieH KOMIUIEKC, ChCTaB Ha MIISIKOTO
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Effects of liquid organic mineral complex (MultiMix®) on milk yield,
composition and cheesemaking capacity of milk in dairy cows
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Abstract. The objective of this experiment was to investigate the effects of liquid organic mineral complex (MultiMix®) on the milk yield,
composition and cheesemaking capacity of milk in dairy cows. Thirty Holstein cows (8 primiparous and 22 multiparous) were used in a
randomized complete block design experiment with 15 cows per treatment. Feeding was ad libitum targeting 5% refusals. Milk yield data
and samples for fat, true protein, solids not fat (SNF), lactose content and parameters characterizing the milk's coagulation properties were
collected throughout the experiment. Data suggested that MultiMix® administered through the cows’ drinking water had a positive effect on
the milk productivity with a high degree of significance (p<0.001). A positive effect on the indicators characterizing the quality composition
of milk has also been observed (p<0.001). Additionally, the cheesemaking capacity of milk was enhanced by supplementing animal water
with MultiMix® (p<0.001). Overall, the new liquid organic mineral complex used in the present experiment showed promising results for
improvement of milk production and composition in dairy cows but further studies are needed to unveil the physiologic mechanisms underlying
these beneficial effects.

Keywords: cheesemaking capacity of milk, Holstein cows, liquid organic mineral complex, milk composition
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PE3IOME

YcTaHOBEHO €, dYe MpM TPEKMBHNUTE >KMBOTHU
Hob6aBKaTa OT KAaIICMKYM OJICOPe3MH MOXKe fla IIPOMEHU
VHCYIMHOBNATE peaknuMy U 4Ye BUCOKOMHTEH3UBHUA
U3KYCTBEH IIOJC/IAANTeN MOXKe Ja yBe/Idy abcopOnusATa Ha
IJII0OKO3a OT TBHHKUTE 4dYepBa. 1BII KaTo ITIIOKO3HMSA
MeTaboNMM3bM M MHCYIMHOBUTE peaKkiuy MMAaT BaKHO
3HaYeHMe II0 BpeMe Ha paHHaTa JIaKTalVs, Te3y JoOaBKM
MOraT Ja IOBIMAAT BDBPXYy MeTabONUTHMUA CTAaTyC Ha
CKOpOOTeNeHuTe MIeuyHun Kpasu. llenta Ha TO3M
eKCIlepyMeHT Oe Jla ce yCTaHOBAT epeKTuTe Ha THPOYXOBO
IIPOTEKTUPAHNSA KAIICUKYyM M3XPaHBAaH CaMOCTOSATETHO VN
B KOMOMHAIVA C U3KYCTBEH IOAC/IafuUTeN IO BpeMe Ha
paHHATa JIAKTallMs BBPXY IIOKa3aTeNTe Ha MIIAKOTO M
[OFATIMBOCTTa KBM CYOKIMHMYHA KeTo3a IpY MJIeYHU
kpaBu. IletHagecer mbpBOTeNnKM ¥ 30 MHOTOPAKAIN
KpaBJ OT nopopara Xo/maiiH (061mo 39 kpaBy y4acTBaau B
u3CefBaHeTo) 0fXa IOApefileHM B PaH[JOMU3MpPAH II'b/IeH
6710KOB [u3aiiH B mepuopga ot 21-1 mo 60-s JeH crern
OTeNBaHeTO. B pamkure Ha Bceku ONOK KpaBure Osixa
pasmpesiefieH) Ha Cy4aeH IPYHLUI KbM eHO OT CTIeHNITE
Tpetupanus: 6es mobaska (CON), mobaBka cbc 100 mg
THpOYXOBO MPOTEKTUpPaH KancukyMm/Kpasa Ha feH (RPCap)
wim RPCap mmoc 2 g BUCOKOMHTEH3MBEH WU3KYCTBEH
nopcnaguren/kpasa Ha geH (RPCapS). V1 npu tperupanero
¢ RPCap u RPCapS§, 110 BpeMe Ha CyXOCTOIHMsI EepHOf Oe
M3XpaHBaH CaMO ThPOYXOBO MPOTeKTHPaH Karcukym. Ot 8-
st mo 11-5 eH ot nmakTanysTa npuema 6e orpanude o 70%
OT TpefBUfieHMA IIpMeM Ha CyXO BellecTBO, 3a Jia ce
Impegus3BMKa CYOKIMHMYHA  Kero3a. IIpogyKTuMBHMTE
II0Ka3aTe/IM Ce 3alMCcBaxa eXXeJHeBHO, IIPOOY 3a ChCTaBa Ha
MIISIKOTO ce chbupaxa mpes ceqmuim 2, 4, 6 u 8, a KpbBHI
mpobu ce cpbupaxa Ha cegmmuu -2, 1, 2 u 4 or
eKCIIePUMEHTA, 33 aHAIN3 Ha MeTabOMUTHUTE XOPMOHM U
II'bTHa KpbBHA KapTyHa. [lo BpeMe Ha paHHaTa JaKTaIlUsA
RPCap 1mokasa TeHfeHLMs 3a IIOBUIIEHAa MJIeYHA
IPOAYKTMBHOCT M HOfoOpeHa  epeKTMBHOCT B
OIIO/I30TBOPSIBAHETO Ha (ypaka c/ef IpeAM3BUKaHATA
KeTo3a.

Hob6aBkara ¢ RPCapS usriexxga 0o6bpKBa peakiysiTa KbM
THpOYXOBO MPOTEKTHMPAHMA KAICUKYM. BCu4KM KpaBu
pasBuxa CyOK/IMHMYHA KeTo3a II0 BpeMe Ha IIPOBOKALMATA
U TOBa He ce TIOB/IMA OT TpeTupaHero. Hue sakmounxme, ye
TpPeTHMpPAaHUATA He HaMaIABaT YyBCTBUTETHOCTTA KbM
CyOKIVMHIYHA KeT033a; BBIIPEKN TOBa HobOaBKaTa B fakbaTa
Ha TBpPOYXOBO IIPOTEKTMPAH KaICUKYM e e(eKTUBHO
CPeACTBO 3a MOJOOpsIBaHe HA eHEePIMIHMS CTaTyC Ipenn
OTe/IBAHETO ¥ UMa TEHAEHIVA KbM yBeIMYaBaHe Ha
M/IeyHaTa  HPOAYKTMBHOCT U epeKTMBHOCITA B
OIIOJI30TBOPsABaHeTO Ha pyparka. MeXxaHU3MBT, KOWTO CTOU
B OCHOBaTa Ha Te3M peakIuy OCTaBa HesdCeH.
KmrouoBy gymm: KalcyukyM, e]eKIVBHO ONO/BOTBOpsBAHE Ha
¢ypaxa, KeTo3a, MIeYHU KpaBU
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Dietary supplementation with rumen-protected capsicum during
the transition period improves the metabolic status of dairy cows
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ABSTRACT

In ruminants, it has been observed that capsicum
oleoresin can alter insulin responses and that high-
intensity artificial sweetener can increase glucose ab-
sorption from the small intestine. Because glucose me-
tabolism and insulin responses are critical during early
lactation, these supplements might have an effect on
the metabolic status of dairy cows during the transition
period. The objective of this experiment was to evalu-
ate the effects of rumen-protected capsicum oleoresin
fed alone or in combination with artificial sweetener
during the transition period on lactational performance
and susceptibility to subclinical ketosis in dairy cows.
Fifteen primiparous and 30 multiparous Holstein cows
(a total of 39 cows finished the study) were arranged
in a randomized complete block design during d —21
to 60 relative to parturition. Cows within block were
randomly assigned to one of the following treatments:
no supplement (CON), supplementation with 100 mg
of rumen-protected capsicum/cow per day (RPCap), or
RPCap plus 2 g of high-intensity artificial sweetener/
cow per day (RPCapS). For both the RPCap and RP-
CapS treatments, only rumen-protected capsicum was
fed during the dry period. From d 8 to 11 of lactation,
intake was limited to 70% of predicted dry matter in-
take to induce subclinical ketosis. Production variables
were recorded daily, samples for milk composition were
collected on wk 2, 4, 6, and 8, and blood samples were
collected on wk —2, 1, 2, and 4 of the experiment for
analysis of metabolic hormones and blood cell counts.
Supplementation with rumen-protected capsicum in-
creased serum insulin and decreased 3-hydroxybutyrate
concentrations precalving, indicating a decrease in
lipolysis. During the lactation period, RPCap was as-

Received November 10, 2020.
Accepted May 31, 2021.
*Corresponding author: anh13@psu.edu

sociated with a trend for increased milk production
and feed efficiency following the ketosis challenge.
Supplementation with RPCapS appeared to negate
the response to rumen-protected capsicum. All cows
developed subclinical ketosis during the challenge, and
this was not affected by treatment. We conclude that
treatments did not decrease susceptibility to subclinical
ketosis; however, dietary supplementation with rumen-
protected capsicum was effective at improving energy
status precalving and tended to increased milk produc-
tion and feed efficiency. The mechanism underlying
these responses is unclear.

Key words: capsicum, feed efficiency, ketosis, dairy
cow
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PE3IOME

ITenTa Ha TOBa Ipoy4BaHe 6e Ia ce Ipoydar eeKTUTe Ha
eK30TeHeH eH3VIMeH Ipemapar or Aspergillus oryzae n
Aspergillus niger BbpXy IOKasaTelnTe Ha MIAKOTO IIpK
JMaKTMpaIy Kpasy. YeTupupecer 1 oceM KpaBy OT IIOPOfiaTa
XommaitH (32 wbpBTENKM U 16 MHOTOpaXJaan) CbC CpefieH
(+ SD) 36,3 + 8,7 kg/nen mnexonanoit u 141 + 52 nHeBHa
MJIEYHOCT OsXa BKIIOYeHM B 10-cefMMYeH paHJOMM3MPAH
mb/ieH O/0KOB ekcrepuMeHT (obupo 24 6roka) m 6sixa
HOJUIOKEHY Ha 1 OT 2 TpeTMpaHVs: OCHOBHa fakba, 0e3
ensumHa go6aska (CON) man ocHOBHaA Jak6a JOIIbJIHEHA C
4,2 g/kg npuem Ha cyxo semecrBo (DMI) or eksoreHeH
eH3MMeH  Ipenapar, CbAbpXKall aMWIOMUTUYHA U
¢ubpommtuyna aktuBHoct (ENZ). Crep  2-cepMuden
KOBapMaHTEH IEePUOJ, IPEMUKCUTe C CH3UMHUA IpelapaT
WIY KOHTPOJIaTa Ce IOII'b/IBaXa ©XKEJHEBHO Ype3 CMECBaHE C
npubmsurento 500 g ot obmarta cMeceHa pax6a. JaHHMTe
3a IPOJYKTMBHOCTTA Ce CbOupaxa eXeJHeBHO U ce
ocpepHsBaxa mo cegmuiy. ITpobure ot MsIKO ce chOupaxa
Ipes3 CeMUIIa ¥ ChCTaBDBT HA MJIIKOTO Ce OCpefHsBAIIe II0
cepvuny. ITpobu oT kpbB, dekamy 1 ypuHa 651xa CbOVpaHu
B IPOIB/DKEHME Ha 2 TTOCcTefoBaTenHy JHK Ha 0, 4, 8, 12 u 36
Jyaca C/e[] XpaHEHeTO IIpe3 IIOC/IeJHATa CeIMUIA OT
excriepuMeHnTa. B cpaBuenne ¢ CON, kpaBuTe nomy4yaBaan
ENZ mokasaxa TeHgeHIIA KbM noBuIlieHne Ha DMI 1 nmaxa
IOBMIIEHY KOHIIEHTPALMM B M/ISIKOTO HA MCTMHCKY MPOTENH,
JIaKTO3a M QAPYrM TBBPAY BelecTBa. ChbABPIKAaHMETO Ha
MJIeYHA MasHMHA [T0Ka3a TeHAEHLNA fia 0bie I0-BUCOKO IpU
CON «kpaBurte. YcraHOBeHO Oe B3aNMOJENCTBUE MEX[Y
TPeTUPAHETO X OpOIl paXk[AaHNs 3a HAKOU OT IPORYKTUBHUTE
nokasarenu. II'bpBorenkure momydasamy ENZ umaxa mo-
BUCOKA MJIEYHA IIPOAYKTMBHOCT, €HEPIUIIHO KOPUIUPAHO
MIISIKO, MCTUHCKY

MJ/IedeH IIPOTeUH ¥ JIAKTO3a B CpAaBHEHNE C I'bPBOTEIKUTE
xpa"eHn ¢ CON; Te3yu HpOAYKTMBHM IIOKa3aTelu He ce
pasnMyaBaxa MpM TpeTMpPaHMATA Ha KpaBUTe, KOUTO ca
paxxganu MHOTOKpaTHoO. IIprema 1 ofijata ycBOsIeMOCT Ha
XpaHNUTe/HUTe BelllecTBA He Ce pasanyaBaxa MexAy
TpeTupaHuATa. KoHIeHTpaluuTe Ha KpbBHATA T/II0KO3a I
06IIMTe MACTHU KUCEIVMHY He Ce MOBIMAXA OT JOOaBAHETO
Ha ENZ, HO KOHIeHTpanusATa Ha P-XUApOKCMOyTHpaTa
[oKasa TeHAeHUus fa 6'bjie 0-BucoKa mpu Kpasure ¢ ENZ.
KaTo 11710, eK30TeHHUAT eH3VMEH IIpelapaT M3I0N3BaH B
TOBa IPOy4YBaHe IMOBUINABA KOHIIEHTPAI[MUTE HA MJICUEH
IPOTENH M JIAKTO3a IIPY BCUYKM KPAaBU U IPOU3BOMICTBOTO
Ha MISKO TIIpM NTBPBOpPXAAINNM, HO He U IIpn
MHOrOpaxpgamu Kpasu. [ubepeHiupaHara peakuus Ha
I'bPBOTEJIKATE 1 MHOTOKPAaTHO  paXKJaauTe KpaBU
BEPOATHO € pe3yaTaT OT MO-TONIAMO yBenmdenue Ha DMI ¢
mobaBkata Ha ENZ 1mpu mo-MJIafuTe  SKUBOTHH.
KnrouoBu pmymum: ¢ubponnuruyHa aKTUMBHOCT, MJIEYHOCT,
Opoit paKIaHysI, MIeYHa KpaBa
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ABSTRACT

The objective of this study was to investigate the
effects of an exogenous enzyme preparation from As-
pergillus oryzae and Aspergillus niger on lactational
performance of dairy cows. Forty-eight Holstein cows
(32 primiparous and 16 multiparous) averaging (+ SD)
36.3 £ 8.7 kg/d milk yield and 141 + 52 d in milk were
enrolled in a 10-wk randomized complete block design
experiment (total of 24 blocks) and assigned to 1 of
2 treatments: basal diet, no enzyme supplementation
(CON) or the basal diet supplemented with 4.2 g/kg
dry matter intake (DMI) of an exogenous enzyme prep-
aration containing amylolytic and fibrolytic activities
(ENZ). After a 2-wk covariate period, premixes with the
enzyme preparation or control were top-dressed daily
by mixing with approximately 500 g of total mixed ra-
tion. Production data were collected daily and averaged
by week. Milk samples were collected every other week,
and milk composition was averaged by week. Blood, fe-
cal, and urine samples were collected over 2 consecutive
days at 0, 4, 8, 12, and 36 h after feeding during the last
week of the experiment. Compared with CON, cows fed
ENZ tended to increase DMI and had increased milk
concentrations of true protein, lactose, and other solids.
Milk fat content tended to be higher in CON cows.
A treatment x parity interaction was found for some
of the production variables. Primiparous cows receiv-
ing ENZ had greater yields of milk, energy-corrected
milk, milk true protein, and lactose compared with
CON primiparous cows; these production variables did
not differ between treatments for multiparous cows.

Received February 20, 2022.
Accepted May 4, 2022.
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Intake and total-tract digestibility of nutrients did not
differ between treatments. Concentrations of blood
glucose and total fatty acids were not affected by ENZ
supplementation, but 3-hydroxybutyrate concentration
tended to be greater in ENZ cows. Overall, the exog-
enous enzyme preparation used in this study increased
milk protein and lactose concentrations in all cows, and
milk production in primiparous but not multiparous
cows. The differential production response between pri-
miparous and multiparous cows was likely a result of a
greater increase in DMI with ENZ supplementation in
the younger animals.

Key words: fibrolytic activity, milk production, parity,
dairy cow
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PE3IOME

B To3u excrnepumeHT 6e M3nuUTaH edeKkTa OT HMBOTO Ha
BK/IIOYBaHe Ha 3-Hurpookcumpomanon (3-NOP - meraHoB
MHXMOUTOP) BbPXY YPEBHNUTE eMUCUM Ha METaH IIPYU M/IeYHU
KpaBu. V3cnenBanero 6e mpoBefeHO ¢ 49 MHOTOpaXKgamn
KpaBM OT TopojaTta XOMIAfH B eKCIepUMeHT C
paHgoMusupaH mwojaeH 6710koB ausaia B 2 dasu; dasa 1 6e ¢
28 kpaBy, a dasa 2 ¢ 21 xpaBu. KpaBute 6sxa xpaHeHHU C
obia 6asoBa cMeceHa maxoda ad libitum u 6s1xa 6moKUpaHU
Bb3 OCHOBA Ha [JHUTEe OT JIAKTaUMATa, MJIEYHATa
IIPOAYKTMBHOCT ¥ YPEBHNUTE €MICUN Ha METaH II0 BpeMe Ha
14-d xoBapuanTeH nepuop. Tperupanusita 6sxa KOHTPOITHU
(6e3 3-NOP) u 40, 60, 80, 100, 150 n 200 mg 3-NOP/kg cyxo
BeljecTBO 0T ypaxa. Cnen 14 pHeBHMA Nepuop Ha
ajanTanusa, eMUCUNTe Ha YPEeBHY ra3oBe (MeTaH, BbITEPOeH
OMOKCHUJ, ¥ BOZOpPOX) OsXa M3MepBaHM C I[IOMOIITA Ha
cucremara GreenFeed (C-Lock Inc., Rapid City, SD) B
Ipomgb/DKeHNe Ha 3 pHU. B cpaBHeHme C KOHTPOJATa,
CTelleHTa Ha BKIOuBaHe Ha 3-NOP kBagparmyHo HaManABa
JHEBHUTE 4YpEeBHM eMMUcuum Ha MeTaH oT 22 po 40%.
MakcumaneH cMeKdaBal edeKkT Oe IOCTUTHAT C 3-Te Haii-
Bucokn po3u 3-NOP (6e3 crarmcrmyecka pasimka MeXmy
100, 150 m 200 mg/kg). HamanaBaneto Ha pmobuBa
VHTEH3UTEeTA HA eMUCUNTE Ha MEeTaH Bapypa CbOTBETHO OT 16
no 36% u ot 25 pgo 45%. Emucumre Ha Bojopop ce
yBeIM4YaBaT KBafipaTU4HO OT 6 o 10 mbTM B cpaBHEHME C
KOHTpOJIaTa; MaKCMMATHOTO yBenudenne e npu 150 mg/kg 3-
NOP. Tperupanero He MOBIMABA [JHEBHUTE eMMCUU Ha
BDBIJIEPOJIeH  AMOKCUA, HO ce Ha0mojaBa JIMHENHO
yBeNMM4YeHNe Ha eMUCUNTe Ha BBITIEPOREH HAMOKCHUJ C
yBenm4apaHe Ha fosure 3-NOP.

[TpueMBT Ha CyXO BelljeCTBO U MJIEYHOCTTa Ha KPaBUTe He ce
nopnuaBaT oT 3-NOP. KoHueHTpanusaTa Ha MedyHa
MasHMHA U [JOOuBBT 6sxa yBemmdenu ¢ 3-NOP mopazn
HOBMUIIEHAaTa KOHIEHTpauusaA Ha de novo cuUHTe3MpaHu
K'bCOBEPIDKHM MACTHU KUCENVHM B M/IIKOTO. BKiTlouBaHeTo
Ha 3-NOP cb1j0 Bopy 10 NOBUILIaBaHE HA ypesATa B MJISIKOTO,
HO HsMalle Apyru eekTy BbpXy MIEYHUTE KOMIIOHEHTH. B
TO3U KpaTKocpodeH eKkcnepuMeHT 3-NOP Hamamisa
YpeBHNUTE eMMCHUM Ha MeTaH 0e3 [ja IOBIMsBA IpMeMa Ha
CyXO BeIl|eCTBO MM MJIeYHaTa HPOAYKTUBHOCT M BOJY JIO
yBeIMYEHMe Ha MAasHUMHUTE B M/IAKOTO IpM JIAKTUpAIIK
KpaBy. MakcuManHusi cMeK4aBaly epeKT ce MOCTUra mpu
mosu or 100 mo 200 mg/kg cyxo BemiectBO oT dypaxa.
KnrouoBu mymm: MeTaH, 3-HUTPOOKCUIIPOIAHOJ, MJIEYHU
rosefia
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ABSTRACT

This experiment was designed to test the effect of
inclusion rate of 3-nitrooxypropanol (3-NOP), a meth-
ane inhibitor, on enteric methane emissions in dairy
cows. The study was conducted with 49 multiparous
Holstein cows in a randomized complete block design
in 2 phases; phase 1 was with 28 cows, and phase 2
with 21 cows. Cows were fed a basal total mixed ration
ad libitum and were blocked based on days in milk,
milk yield, and enteric methane emissions during a 14-d
covariate period. Treatments were control (no 3-NOP)
and 40, 60, 80, 100, 150, and 200 mg of 3-NOP /kg of
feed dry matter. Following a 14-d adaptation period,
enteric gaseous emissions (methane, carbon dioxide,
and hydrogen) were measured using the GreenFeed
system (C-Lock Inc., Rapid City, SD) over a 3-d pe-
riod. Compared with the control, inclusion rate of
3-NOP quadratically decreased daily enteric methane
emissions from 22 to 40%. Maximum mitigation effect
was achieved with the 3 highest 3-NOP doses (with
no statistical difference among 100, 150, and 200 mg/
kg). The decrease in methane emission yield and emis-
sion intensity ranged from 16 to 36% and from 25 to
45%, respectively. Emissions of hydrogen quadratically
increased 6- to 10-fold, compared with the control; the
maximum increase was with 150 mg/kg 3-NOP. Treat-
ment did not affect daily emissions of carbon dioxide,
but a linear increase in carbon dioxide emission yield
was observed with increasing 3-NOP doses. Dry matter
intake and milk yield of the cows was not affected by
3-NOP. Milk fat concentration and yield were increased

Received November 2, 2019.
Accepted February 22, 2020.
*Corresponding author: anh13@psu.edu

by 3-NOP due to increased concentration of de novo
synthetized short-chain fatty acids in milk. Inclusion of
3-NOP also tended to increase milk urea nitrogen but
had no other effects on milk components. In this short-
term experiment, 3-NOP decreased enteric methane
emissions without affecting dry matter intake or milk
yield and increased milk fat in dairy cows. Maximum
mitigation effect was achieved at 100 to 200 mg/kg of
feed dry matter.

Key words: methane, 3-nitrooxypropanol, dairy cattle
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PE3IOME

Ilenta Ha ToBa mpoyuyBaHe Oe fia ce u3caenBa edexra Ha 3-
HuTpookcunponanona (3-NOP), mHxuOuTOp Ha 4YpeBHUS
MeTaH, BBPXY KPaTKOCPOYHMS IIPMEM Ha CyXO BEI[eCTBO
(DMI) npu maxktupauy miaednu kpasu. Ciel efHOCEqMIYEH
Imepuoj, Ha apjanrauudA, 12 MHOTOpaXAaauM KpaBU OT
nopopata XOJIaiiH Mojy4yaBaxa ¢ 6asoBaTa IienofaxOeHa
cmecka (TMR) napacrBauu HuBa Ha 3-NOP 1o Bpeme Ha 5
[OC/efloBaTeIHN, 6 [HEBHM Iepuopa. ExcrepumeHnta Oe

mpoBefieH B 000p ¢ Bbp3aHO OTINIeXzaHe. Mecrata 3a
XpaHeHe 0OsXa pasJeNeH) HAIlOJIOBMHA 4pe3 TBDBPJ
pasfmenuTenr U KpaBMUTe eJHOBPEMEHHO IIO/NTydYaBaxa

ocHoBHaTa TMR pomrbiHeHa cbe cnepHoTo: (1) mianebo 6e3
3-NOP wu (2) 3-NOP, Bxmouer 8 TMR npu 30, 60, 90, mnn
120 mg/kg cyxo BemecTBo 0T ¢ypaka (CbOTBETHO IIpe3
excriepuMeHTanuyu 1epuonu 2, 3, 4 wu 5). Kpasure
Iojly4aBaxa KOHTpojHa faxx6a (6asosa TMR mmoc mane6o
IIpeMMKC) II0 BpeMe Ha 1- eKCIlepuMeHTa/leH Iepuof.
[IpeMMkc CbABpKALL CMIAHO LIAPEBUMYHO 3BPHO, COEBO
O/IMO 1 CyXa MeJlaca ce M3II0/I3Balle 3a BKIoYBaHe Ha 3-NOP
B flaxk6ara. KpaBure ce xpaHexa /iBa I'bTY IHEBHO, KaKTO
cnepBa: 60% ot gHeBHaTa faxK6a oT dypaxk B 08% h 11 40% B
18% h. ITpemmaranns u oTkasaHus Gypax ce 3ammcBaxa mpu
BCSKO XpaHeHe. ITo BpeMe Ha CyTpEILIHOTO XpaHeHe Ha BCAKa
KpaBa Oe Ipejio)KeHa KOHTPO/IHA manu Tperupana ¢ 3-NOP
TMR npu 150% oT HellHUA CpeNeHOJHEBEH IpueM IIpe3
npepxogunute 3 pHu. Cres cbpOupaHe Ha BedYepHUTE
OCTaTBIM KpaBUTe IO/MydaBaxa camo ocHoBHaTa TMR 6e3
IIpeMIKCa [0 CAEefBAIIOTO CYTPELIHO XpaHeHe. TecTOBUA
mmepuop 3a KpaTKOCPOYHO ChOupane Ha manHu 3a DMI 6e
OIIpefiessiH Ha 6a3a CyTpelIHOTO XpaHeHe 10 CbOMpaHeTo Ha
Clefo0efHUTE OCTATBLM Ipe3 BCEKM eRMH [eH OT
eKCIIepMMEeHTaTHUTE NTePUOTII.

MecrononoxeHneTo (B/IABO WM BJIAICHO) Ha KOHTPOTHUTE
u 3-NOP pax6bm B paMKHUTe Ha MecTaTa 3a XpaHeHe ce
CMeHAXa BCEKM JIeH II0 BpeMe Ha OT/leTHUTe IepMofy, 3a fia
ce 136erHe OTK/IOHEHUE B MECTOIONIOXKEHMETO Ha dypaxa.
[TpuembT Ha cyxo BemecTBo oT TMR 1o BpeMe Ha TeCTOBUA
nepuop 6e yBenudeH kpazparudHo ¢ 3-NOP B cpaBHeHMe ¢
KOHTporaTa. Bxmousanero Ha 3-NOP mpu 120 mg/kg cyxo
BelllecTBO OT dypaxka Bogu o 10-yacoBo Hamanenye 8 DMI
B CpaBHeHMe C no-Huckure fosu 3-NOP, HO pesynrarure

0sixa CXOomHM C KOHTponara. Hsmame edekt ot
MECTOIIO/IOKEHIETO Ha XpaHeHe (B/ISBO MM BJSICHO) BBPXY
DMI. [TanHute OT TOBa KpPaTKOCPOYHO IpOydYBaHE

npepnonarat, ye 3-NOP HsAMa oTpuiareneH epeKT BBPXY
DMI npu maxTupaiy MI€YHN KPaBI.

KnrowyoBu pymm: 3-HUTPOOKCHUIIPOTIAHON, KPaTKOCOYEH
ebeKT BBpXY IIpyeMa Ha CyXO BEl[eCTBO, M/ICYHM rOBefa
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ABSTRACT

The objective of this study was to investigate the
effect of 3-nitrooxypropanol (3-NOP), an enteric meth-
ane inhibitor under investigation, on short-term dry
matter intake (DMI) in lactating dairy cows. Following
a 1-wk adaptation period, 12 multiparous Holstein cows
were fed a basal total mixed ration (TMR) containing
increasing levels of 3-NOP during 5 consecutive, 6-d pe-
riods. The experiment was conducted in a tiestall barn.
Feed bins were split in half by a solid divider, and cows
simultaneously received the basal TMR, supplemented
with the following: (1) a placebo without 3-NOP or (2)
3-NOP included in the TMR at 30, 60, 90, or 120 mg/
kg of feed dry matter (experimental periods 2, 3, 4, and
5, respectively). Cows received the control diet (basal
TMR plus placebo premix) during experimental period
1. A premix containing ground corn grain, soybean oil,
and dry molasses was used to incorporate 3-NOP in the
ration. Cows were fed twice daily as follows: 60% of the
daily feed allowance at 0800 h and 40% at 1800 h. Feed
offered and refused was recorded at each feeding. Dur-
ing the morning feedings, each cow was offered either
control or 3-NOP-treated TMR at 150% of her average
intake during the previous 3 d. After collection of the
evening refusals, cows received only the basal TMR
without the premix until the next morning feeding.
The test period for the short-term DMI data collection
was defined from morning feeding to afternoon refusals
collection during each day of each experimental period.
Location (left or right) of the control and 3-NOP diets

Received February 7, 2020.
Accepted July 29, 2020.
*Corresponding author: anh13@psu.edu

within a feed bin was switched every day during each
period to avoid feed location bias. Dry matter intake
of TMR during the test period was quadratically in-
creased by 3-NOP compared with the control. Inclusion
of 3-NOP at 120 mg/kg of feed dry matter resulted in
decreased 10-h DMI compared with the lower 3-NOP
doses, but was similar to the control. There was no
effect of feed location (left or right) within feed bin on
DMI. Data from this short-term study suggests that
3-NOP does not have a negative effect on DMI in lac-
tating dairy cows.

Key words: 3-nitrooxypropanol,
matter intake, dairy cattle

short-term dry
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PE3IOME

B ToBa mpoyuBaHe Oe wusciaenBaH edekra Ha 3-
HUTpookcumponanona  (3-NOP)  Bbpxy  MeTaHOBMTE
eMJICUM, MIeYHAaTa IPOAYKTMBHOCT M ChCTaBa Ha MJLIKOTO
IIpY NAKTMpaIlM KpaBM OT mopoparta XommaitH. Crnen 3-
CefMMYEH KOBapMaTUMBEH Ilepuop, 48 mIbpBOTENKU U
MHOTOP@XHamu  KpaByW, CpegHO  (+  CTaHAapTHO
oTK/IoHeHMe) B 118 + 28 neH or nakranusra, 43,4 + 8 kg/d
MJIeYHA IPOFYKTUBHOCT U 594 + 57 kg TenmecHo Terno 6sixa
O7OKMpaHy Bb3 OCHOBAa Ha JHUTE OT JAKTaLMATa, KOoOMBa
Ha MJIAKO 1M YpeBHMUTE eMUCHMM Ha MeTaH U IPOU3BOJIHO
pasnpenenieH KbM efHa OT 2-Te Tperumpanu rpymm: (1)
KOHTpoOra, 6e3 3-NOP u (2) 3-NOP, mpunaras npu 60 mg/
kg cyxo BemectBo ot pypaxka. Bxmousanero Ha 3-NOP 6e
upe3 obmara renogaxxbeHa cMecka, KOATO ce M3XpaHBalle
B Ipoj’b/DKeHMe Ha 15 nocnenosarennyu cepmuun. Kpasute
0sxa HacraHeHM B 000p 00OpyHBaH CbC cuUcTeMara 3a
xpanene Calan Broadbent (American Calan Inc,
Northwood, NH) 3a HabmopieHre Ha WHAVBUYaTHUA
IpMeM Ha CyXo BelljecTBO M XxpaHeHn ad libitum BeguBX
nHeBHO. EMycunTe Ha ypeBHU rasose (MeTaH, BBITIEPOJiEH
OMOKCHUJ U BOEOpox) Osixa M3MepeHU C IIOMOIITa Ha 3
anmapara GreenFeed (C-Lock Inc., Rapid City, SD). ITpuema
Ha CyXO BeEIIeCTBO, TEIEeCHOTO TeII0 Ha KpaBuTe o
IIpOMsIHATA Ha TEJIECHOTO TeIJIO He OsXa IOB/VMAHU OT 3-
NOP. B cpaBHeHume ¢ KOHTponHaTa rpyma, 3-NOP
npwioxeH mpu 60 mg/kg cyxo BemecTBo oT Qypaxa
HaMajsiBa [HeBHUTE eMUCUM Ha MeTaH, pobuBa nu
VHTEH3UTETa Ha €MUCHUTE CBOTBETHO C 26, 27 m 29%.
Emucunre OT BBITIEPOLiCH JUOKCHA He OsXa HOBIVSAHM, a
eMMCUNTE Ha BOJOpoJ, ca yBenuumxa 6 mbtu ot 3-NOP.
[Tpunaranero Ha 3-NOP Hsamaire edekT BbpXy MjedHaTa
IPOAYKTUMBHOCT ¥ JOOMBA Ha €HEPIUIHO KOPUTMPAHOTO
MIIKO U e(peKTHMBHOCITA B OIO/I30TBOPSIBAHETO Ha
¢bypaka. YcraHOBeHU 0sXa ITOBMIIEHM KOHIL[EHTpaLuy Ha
MJIeYHA Mas3HMHA U ypeeH a30T B MJ/IIKOTO U YBeIMYeH
KoOMB Ha M/IeYHa MasHMHA, HO HsMalle Apyru edekTu
BDBPXY M/ICYHUTE KOMIIOHEHTH.

Konnenrpanuara na C6:0 nm C8:0 u cymara or HacuTeHU
MacCTHJ KMCE/IMHY B M/IeYHaTa MasHIMHA 0s1Xa [TOBUIIEHN C 3-
NOP. O6mure TpaHCMACTHM KMUCeMMHM M CyMaTa Ha
[IOITHEHACUTEHNTEe MACTHY KUCeMMHM OsXa HaMameH! C 3-
NOP. B Tosu excnepumenT 3-NOP HamanABa HHEBHUTE
eMICHM Ha YpeBeH MeTaH, [oOMBa M MHTEH3UTeTa, 6e3 na
BAMAe BBPXy IpMeMa Ha CyXO BelleCTBO U MjedHaTa
OPOAYKTMBHOCT, HO TIOBMIIABa MJeYHAaTa MAasHMHA IIpU
BMCOKOIIPOAYKTMBHY MJIEUHU KPaBH.

KniouoBu pymm: 3-HUTPOOKCUIIPONAHON, YpeBeH MeTaH,
MJI€YHA Ma3HMHA, MJIEYH) TOBeNa
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ABSTRACT

This study examined the effect of 3-nitrooxypropa-
nol (3-NOP), an investigational substance, on enteric
methane emission, milk production, and composition in
Holstein dairy cows. Following a 3-wk covariate period,
48 multi- and primiparous cows averaging (4 standard
deviation) 118 + 28 d in milk, 43.4 4+ 8 kg/d milk yield,
and 594 + 57 kg of body weight were blocked based on
days in milk, milk yield, and enteric methane emission
and randomly assigned to 1 of 2 treatment groups: (1)
control, no 3-NOP, and (2) 3-NOP applied at 60 mg/kg
feed dry matter. Inclusion of 3-NOP was through the
total mixed ration and fed for 15 consecutive weeks.
Cows were housed in a freestall barn equipped with a
Calan Broadbent Feeding System (American Calan Inc.,
Northwood, NH) for monitoring individual dry matter
intake and fed ad libitum once daily. Enteric gaseous
emissions (methane, carbon dioxide, and hydrogen)
were measured using 3 GreenFeed (C-Lock Inc., Rapid
City, SD) units. Dry matter intake, cow body weight,
and body weight change were not affected by 3-NOP.
Compared with the control group, 3-NOP applied at
60 mg/kg feed dry matter decreased daily methane
emission, emission yield, and emission intensity by 26,
27, and 29%, respectively. Enteric emission of carbon
dioxide was not affected, and hydrogen emission was
increased 6-fold by 3-NOP. Administration of 3-NOP
had no effect on milk and energy-corrected milk yields
and feed efficiency, increased milk fat and milk urea
nitrogen concentrations, and increased milk fat yield
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Korea 13630.
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but had no other effects on milk components. Concen-
tration of C6:0 and C8:0 and the sum of saturated fatty
acids in milk fat were increased by 3-NOP. Total trans
fatty acids and the sum of polyunsaturated fatty acids
were decreased by 3-NOP. In this experiment, 3-NOP
decreased enteric methane daily emission, yield, and
intensity without affecting dry matter intake and milk
yield, but increased milk fat in high-producing dairy
COWS.

Key words: 3-nitrooxypropanol, enteric methane,
milk fat, dairy cattle
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Pesrome

Enun or HauMHMTE 3a HamalisiBaHE OTIENSHETO Ha METaH MO BpeMe Ha Mpolieca Ha
XpaHOCMHWJIaHE € H3I0JI3BaHeTO Ha (ypakHH M00aBKM M MHXMOMTOPH Ha METaHOTEHe3aTa.
Nuxubutoprte Ha MeTaHa OJIOKUpAT WM MHXHOUpAT 00pa3yBaHETO HA METAaH 4pe3 MPOMsSHA Ha
CTPYKTypaTa Wi (pyHKIUATA HA KIIOYOBH (DAKTOPH y4acTBAIK B 00Opa3yBaHETO HAa METaHa.

HaunnbT Ha neiicTBue Ha Te3u QypakHu JOOABKH € upe3 MpoMsiHa Ha epMEeHTalusITa 3a
HachbpuaBaHEe Ha aJTEPHATUBHO YycBosBaHe Ha H,, karo Hampumep MPOM3BOACTBOTO Ha
MPOMKOHAT WIIM Ype3 MHXHOupaHne Ha mMeranoreHesara (McAllister u Newbold, 2008; Martin et
al., 2010). TepOyxoBute MOaUPHUKATOPH HE ACUCTBAT AUPEKTHO BHPXY METAHOTCHHTE, a IO0-
CKOpO BBpPXY YCJIOBHTa, KOUTO HachpyaBaT MeTaHOreHe3aTa. le3u (QypakHu n006aBKU
BKJIFOUBAT JIMITU/IM, PACTUTEITHUA BTOPUYHU CheTUHEHUs U eTepudHu Macia (Honan et al., 2021).

EdukacHoctra Ha nunuaute € H3clieBaHAa OOCTOMHO W BBIPEKH Y€ € JI0Ka3aHo, ye
N00aBSHETO Ha CPEIHOBEPWIKHM W TOJMHEHACUTEHHM MACTHH KHCEIUHH 3HAYUTEIIHO
HamassiBa npousBoactBoTo Ha CHy; pesynaratute ca mnpomennuBu. Ilo cbhbmms HayuH
BTOPUYHUTE PACTUTEIIHU CHEAMHEHHS M ETEpUYHHTE Macja ca I[OKa3aJid MPOTHBOPEUYUBHU
pe3ysTaTu BapHpalld OT 3HAUUTEIIHO HaMalliBaHE [0 yYMEPEHO YBEJIMYEHHE Ha EeMHCHUUTE
Ha CH,; B uepBara.

[Topagu mpoabiDKaBamMsl HHTEpEC B Ta3d 00JacT ce oOyakBa Ja Ce€ YCKOpST
W3CTIeIBaHUATA B pa3paboTBaHeTo Ha (hypaxkHH J0OABKH, KOUTO MOTAT Ja MPEIOCTABST
BB3MOKHOCTH 32 HamaigiBaHe Ha emucunte Ha CHy B XpaHocMusiaTeNIHUs TPaKT Ha IMPEKUBHUTE
KUBOTHH.

Kntwouoseu oymu:. MeTaH; HHXUOUTOPH
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Abstract

One way to reduce methane release during the digestion process, is to use feed additives and
methanogenesis inhibitors, Methane inhibitors block. or inhibit methane formation by altering the
structure or function of key drivers of methane formation.

The mode of action of these feed additives is by altering fermentation to promote alternative
uptakes of H2, such as propionate production. or by inhibiting methanogenesis (McAllister and
Newbold, 2008: Martin et al., 2010). Ruminal modifiers do not act directly on methanogens, but rather
on the conditions that promote methanogenesis. These feed additives include lipids. plant secondary
compounds, and essential oils (Honan et al., 2021).

The efficacy of lipids has been studied extensively, and although the addition of medinm-chain and
polyunsaturated fatty acids has been shown to significantly reduce enteric CH4 production, the results
have been variable. Similarly, secondary plant compounds and essential oils have shown inconsistent
results, ranging from a significant reduction to a moderate increase in CH4 emission in the gut.

Due to the continued interest in this area, research is expected to accelerate in the development of
feed additives that may provide options to reduce CH4 emissions in the ruminant digestive tract.

Keywords: methane: inhibitors
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HacrosimmaTta 0630pHa cratusi mpefocTaBst HHGpOpMaIus 3a BIUSHHETO HAa ChCTaBa Ha JakOara,
OOTaHMYECKHMsI CHCTaB Ha IacHIHATA TPEBA M BHAA M KAuyeCTBOTO Ha CHJIAKUTE BBPXY
OTACTSHETO Ha METaHOBH €MHCHU B MJIEYHOTO TOBEJOBBJACTBO. MoJenupaHeTo Ha
depMeHTanusATa B ThpOyxa € Hal-BaKHUS METOJ 32 ONTHMH3HMPAHE OIOI30TBOPSBAHETO HA
¢bypaka, OocUrypsBaHE Ha MaKCHMaJeH CHHTE3 Ha MHKpOOEH TNpOTEHH, YBElIMYaBaHE Ha
POM3BOANUTEIHOCTTA ¥ OTPAaHNYaBaHE HA OTACISIHUTE METAHOBH €MHCHU B PE3yJTaT Ha Iporeca
Ha XpaHocMmuiIane. Hamuanu ca orpanudeH Opoii mpoy4BaHus 3a €peKTa OT CUCTEMHUTE U PeKIMa
Ha XpaHEHe, KaKTO M CTENEHTa Ha METAHOBUTE EMUCHH OT/CJICHH OT XPaHOCMUJIAHETO MPH OBIIE,
KO3, OMBOJM W APYrH NMPEXHUBHU KUBOTHU. TpsiOBa ma ce pa3pabOTAT CTpaTerdu 3a XpaHEHe,
KOHTO TPsIOBa J]a CBEAT 10 MUHUMYM 3ary0ara Ha €Heprusi OT IPEKUBHU KUBOTHH U J1a I0BEaT
710 TIOBUIIIEHA MPOJYKTUBHOCT Upe3 HaMmajsiBaHEe Ha Oposl WM aKTMBHOCTTA HAa METaHOI'€HHUTE.
Bwopeku 4ye mpou3BOACTBOTO HA METaH MOKE /1a ObJile HAMAJIGHO Ype3 HACTOSIIUTE CTPATErHH,
Mopajd Ppa3HOOOpa3ueTo OT aJalTHBHU MEXaHW3MH T€ MorarT Ja Obaar epeKTHBHU CaMoO
BpeMeHHO. CIeoBaTenHo, HEOOXOOWMHU ca JONBJIHUTEIHM H3CICABAHMS 3a IPOYyYBaHE Ha
edekTa OT AAKOUTE M MHXUOUTOpPUTE Ha (epMeHTaluaTa B ThbpOyxa, KaTo ce 00bpHE 0COOEHO
BHUMaHME Ha MPOU3BOACTBOTO Ha METAaH U IPOMEHUTE B METAHOTEHHUTE MUKPOOPTaHU3MH.



Feeding strategies to reduce methane emissions: A review

Krum Nedelkov!", Teodora Angelova?, Jivko Krastanov? and Milena Mihaylova?
Y Trakia University, Faculty of Veterinary Medicine, 6000 Stara Zagora
ZAgricultural Institute, 6000 Stara Zagora

“Corresponding author: krum.nedelkov@trakia-uni.bg

Abstract

Nedelkov, K., Angelova, T., Krastanov, J. & Mihaylova, M. (2024). Feeding strategies to reduce
methane emissions. Bulg. J. Agri. Sci., 30(1),

This review provides information on the influence of the ration composition,
botanical composition of the pasture grass, and the type and quality of the silages on the release
of methane emissions from dairy cattle. Modeling rumen fermentation is the most important
method to optimize feed utilization, ensure maximum microbial protein synthesis, increase
productivity, and limit released methane emissions as a result of the digestion process. There is
limited number of studies on the effect of feeding systems and feeding regimes, as well as the
extent of methane emissions released from the digestion of sheep, goats, buffalo, and other
ruminants. Feeding strategies need to be developed, which should minimize ruminant
energy loss and lead to increased productivity by reducing the number or activity of
methanogens. Although methane production can be reduced by current strategies, due to the
variety of adaptive mechanisms, they may only be effective temporarily. Therefore, further
research is needed to study the effect of rations and rumen fermentation inhibitors with
particular attention to methane production and changes in methanogenic microorganisms.
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Pe3iome

Lenra Ha ToBa u3cieaABaHe Oe Ja ce ONMpeAensT OOIUTe KOeHUIMEHTH Ha CMUIAEMOCT
IpHU MOJPACTBAlIM MpaceTa XpaHEHW C JaXOW C pa3IM4YHM HHUBA HAa BKJIIOYBAHE Ha H3CYIICH
CIUPTOBapeH ocTtaThk ¢ pasrBoputesiu (DDGS) ot napeBuna, npousseneH B bruirapus. B onura
M0 CMHJIAEMOCT Ca W3MOJ3BaHU YETHPU KaCTpPUpaHU MBXKKH IpaceTa oT nopoxaara JlyHaBcka
Osia cbe cpeaHo TenecHo Terio 16 + 0,3 kg HacTaHeHH B MHIMBUAYATHU METa0OIUTHU KIICTKH.
NzcnenBanum ca ywetupu pasznuyHu gaxom: 1) ocHoBHa gaxOa (100 mapeBuria), chCTosIIma ce
OCHOBHO OT mapesuna (96,25% napesuna u 3,75% BuUTaMUHH W MHHEpaiH); 2) naxba 60/40
DDGS, B kosaro DDGS 6e BxmtoueH B komudecTBO oT 40%; 3) 40/60 DDGS naxba, B KOsATO
DDGS 6e BxumoueH Ha 60%, u 4) naxba 6asupana ma DDGS (100 DDGS), chcrosma ce
ocHoBHO oT napesuueH DDGS (97,5% DDGS u 2,5% Butamunu u muHepanu). OnpezaeneHu ce
o0muTe KOe(HUIMEHTH Ha BUIMMa CMMJIAEMOCT Ha cyxoTo BemecTBo (CB), cypoBus mpotenH
(CII), erepen exctpakt (EE), cypoBure Bnakna (CBix) u 6e3azoraute ekcrpaktu (BEB). Upes
yBennuaBaHe Ha mapeBuyHuss DDGS B nmaxOure Ha mojpacTBamM IpaceTa ce HaOroaaBa
3HAYUTEIIHO HaMaJsiBaHE Ha KOCPUIMEHTHTE Ha CMUJIAEMOCT Ha OCHOBHUTE XPAHUTEITHH
BemectBa (CII, EE u BEB), Ho cMunaemocTTa Ha CBI1 He O¢ moBiusiHa.

Knrouosu oymu: napesuna, napesudeH DDGS, cMuitaeMocT, moipacTBaIiy mpacera
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Influence of different inclusion levels of corn dried distillers grains with solubles
(DDGS) in the diet of growing pigs on the digestibility of nutrients
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Abstract

Ganchev, G llchev, A & Nedelkov K. (2020) Influence of different inclusion levels of corn dried distillers grains with
solubles (DDGS) 1n the diet of growing pigs on the digestibility of nutrients. Bulg. J. Agric. Sci., 20 (Suppl. 1), §3-89

The objective of this study was to deternune the total tract digestibility coefficients of growing pigs fed diets with
different inclusion levels of corn dried distillers gramns with solubles (DDGS) produced in Bulgana. Four castrated male
pigs from the Danube White breed with an average body weight of 16 = 0.3 kg, housed in individual metabolic cages,
were used in the digestibility experiment. Four different diets were examined: 1) a basal diet (100 com). consisting mainly
of corn, (96.25% com and 3.75% vitamins and minerals): 2) 60/40 DDGS diet. m which DDGS was mncluded at 40%: 3)
40/60 DDGS diet. in which DDGS was included at 60%. and 4) DDGS based diet (100 DDGS), consisting mainly of corn
DDGS (97.5% DDGS and 2.5% vitanmuns and minerals). The apparent total tract digestibility coefficients of dry matter
(DM). cmude protein (CP). ether extracts (EE). crude fibers (CF), and nitrogen free extract (NFE) were determined.
Increasing the inclusion level of DDGS 1n the rations of growing pigs significantly reduced the digestibility coefficients of
the main nutnients - CP, EE. and NFE. but did not affect the digestibility of CF.

Keywords: corn; corn DDGS; digestibility; growing pigs

Abbreviations: DDGS — dnied distillers grains with solubles, CF — crude fibre, CP — crude protein, EE — ether extract, NFE
— mitrogen free extract
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Pe3iome

[lenra Ha ToBa m3cnenBaHe Oe Ja ce ompenensaT oOmHTe KOS)HUIIMEHTH HA CMIIIAEMOCT
IIpHU MOJpacTBalllM MpaceTa XpaHEHW ¢ JaXOW C pa3IMyHU HHBA Ha BKIIIOYBAHE Ha MIEHUYEH
M3CYLIEH CIUPTOBapeH octarbk ¢ pazrBoputenu (WDDGS), npousBenen B bbarapusi. B onura
M0 CMHJIAEMOCT Ca HM3IMOJI3BaHU YETHPU KAacTPHpPAaHU MBXKKH IpaceTa oT nopoxaara JlyHaBcka
Osma cbc cpenHo TtenecHo terno 34 + 0,82 kg HacTaHeHM B MHIMBHIYaTHH METaOOIUTHH
KJIeTku. M3crmenBanu ca yeTupu pa3nudyHu gaxou: 1) ocHoBHa gaxo6a (100 mmeHuia), chcrosina
ce ocHOBHO oT mieHuna (96,7% mnmenuna u 3,3% BUTaMUHU W MUHEpanun); 2) naxba 60/40
DDGS, B kosaro DDGS 6e BkmtoueH B komudecTBO oT 40%; 3) 40/60 DDGS nax6a, B KOsATO
DDGS 6e BximoueH Ha 60%, u 4) naxba 6asupana mva DDGS (100 DDGS), chcrosma ce
ocHoBHO oT mmeHndeH DDGS (97,85% DDGS u 2,15% Butramunu u muHepanu). Onpenenenu
ce o0muTe KoepUIMEeHTH Ha BUJMMA CMIJIAEMOCT Ha cyxoTo BemiecTBo (CB), cypoBus npotens
(CII), erepen exctpakt (EE), cypoBure Bnakna (CBx) u 6e3azoraute ekcrpaktu (BEB). Upes
yBennuaBaHe Ha mmieHnyHUss DDGS B maxOure Ha mojapacTBamlyd mpaceTa ce Ha0roaaBa
3HAYUTEIIHO HaMajsBaHE Ha KOCPUIMEHTHTE Ha CMUJIAEMOCT Ha OCHOBHUTE XPAaHUTEIHH
BemiectBa (CII, EE, CBx u BEB).

Knoyoseu Oymu: miieHuna, M3CyIIeH CHOUPTOBAPEH OCTaTbK C Pa3TBOPUTENH, CMHJIAEMOCT,
MOApAacTBaIllY [TpaceTa
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Influence of different inclusion levels of wheat dried distiller’s grains with
soluble (DDGS) in the diet of growing pigs on the digestibility of nutrients
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Abstract

Ganchev, G., Iichev, A. & Nedelkov, K. (2022). Influence of different inclusion levels of wheat dried distiller’s
grains with soluble (DD{GS) mn the diet of growing pigs on the digestibility of nutnients. Bulg. J. Agric. Sci,, 28 (3).
510-515

The objective of this study was to determine the total tract digestibility coefficients of growing pigs fed diets with different
mnclusion levels of wheat dned distillers gramns with soluble (wDDGS) produced in Bulgana. Four casuate'ld male pigs from
the Danube White breed with an average body weight of 34 = 0.82 kg housed in individual metabolic cages, were used in the
digestibility experiment. Four different diets were exanuned: 1) a basal diet (100 wheat). consisting mamly of wheat (96.7%
wheat and 3.3% vitamins and minerals); 2) 60/40 DDGS diet, in which DDGS was included at 40%; 3) 40/60 DDGS diet, in
which DDGS was incloded at 60%. and 4) DDGS based diet (100 DDGS). consisting mainly of wheat DDGS (97.85% DDGS
and 2.15% vitamins and munerals). The apparent total tract digestibility coefficients of dry matter (DM), crude protein (CP),
ether extract (EE). crude fibers (CF), and nitrogen-free extracts (NFE) were determined By increasing wheat DDGS in the
rations of growing pigs. a signifficant reduction in digestibility coefficients of the main nutrients (CP, EE. CF, and NFE) was
observed.

Keywords: wheat; wheat DDGS; digestibility; growing pigs
Abbreviations: CF — crude fiber; CP — crude protein: EE — ether extract; NFE — nitrogen free extract
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ITenTa Ha TO3M eKCIIepUMEHT Oe f1a e CPaBHAT Hpobu OT THPOYXOBO ChABPIKAHIE CHOPAHIL Ypes
KaHIoMa Ha ThpOyxa (RC) mwiu ¢ momomiTa Ha ycTHO-XpaHoIpoBonHa conpa (ST) 3a usmepsane
Ha ¢epMmeHTanMsATa B THpOyXa M IIPOMEH/INMBNUTE Ha MuKpodopara. B mscmegBanero ca
M3I0/I3BaHN LIECT THPOYXOBO KaHIONVMPAHM JIAKTUPALIM KPaBU OT HOpoAaTa XOJIIaliiH XpaHeHn
cbc cTaHpapTHa gaxoba. IIpobute or THpOyxa ce cpbmpaxa Ha 0, 2, 4, 6, 8 u 12 yaca crep
CYTPEIIHOTO XpaHeHe B JBa MOC/TefOBATeNHN JHU KaTo ce m3monsBaxa kakTo RC, taka u ST
TexHuku. IIpobute 6sixa QuaTpupaHm mpe3 [gBa CI0s1 TeH3yX 1 uUITpUpaHaTa THpOyxoBa
TeYHOCT 6 13I10/13BaHa 3a JOI'bIHUTe/IeH aHanus. B cpaBHenne ¢ RC, ST npobute nmar 7% mo-
BucOKo pH; BBIpekn TOBa MOAETBT Ha mpomsiHa Ha pH cen xpaHeHe e mopobeH mpwu
pasIMYHUTE METOAM 3a B3eMaHe Ha HpoOu. OOIUTe KOHIEHTpALMM Ha JIETIVBM MACTHIU
kucemuu (VFA), amerar 1 mpommoHar B ThpOyXoBaTa TEYHOCT Ca CPeHO C 23% MO-HUCKH 32
ST B cpaBHenue ¢ RC. Hamame pasmuku mexay RC u ST B Mmonapaute nponopuuu Ha VFA (c
M3K/II0YeH)e Ha M300yTMpaTa), KOHIIEHTpalMuTe Ha aMOHAK M pasTBopumus Bopopox (dH2)
Wy o6y 6polt Ha MPOTO30UTE M HAMAIe B3aVMOJIEICTBIA MeX/y TeXHMKAaTa Ha B3eMaHe Ha
npobu U BpeMeTo Ha B3eMaHe Ha Ipobu. borarcTBoTo Ha 6akTepnantyu ASV e no-Bucoko B ST B
cpaBHeH1e ¢ RC mpobure; obade He ca HabIOfaBaHM PAa3NMKU B pasHooOpasuero Ha IllaHbH.
Bb3 ocHoBa Ha aHanmsa Ha Permanova cbcTaBa Ha GakTepuanHaTa OOLIHOCT Oe HMOBIUSH OT
MeTO/a Ha B3eMaHe Ha Ipobu 11 1Mallle B3aIMOJIeIICTBIE MeX/y MeTO/a Ha B3eMaHe Ha Ipodu u
BpeMeTO Ha B3emaHe Ha mpobm. OcHoBHata Mmkpodiopa, cherosima ce ot Prevotella, $24-7,
Hewnacuduuupanu  Bacteroidales wu  Hewmacupummpanum  Clostridiales, — Butyrivibrio,
Heknmacuduiupann Lachnospiraceae, Hekmacuduimpann Ruminococcaceae, Ruminococcus n
Sharpea, npucbcrBanre kakro B ST, Taka n B RC mpobure, BBIIPeKN 4e OTHOCUTETHOTO VM
ChbpyKaHMe Bapupalle U 6e IMOBIUAHO OT B3aMMOJIEIICTBIETO MEXy BPEMETO 3a B3eMaHe Ha
mpo6y 1 MeTofa Ha B3eMaHe Ha mpobure. Karo 1is1710, HalmmTe pes3ynrTaTy JOKa3Bar, 4e mpobure
oT ThpOYX0BO CHABpKaHMe chOpanu ¢ momomnra Ha ST (Ha mpnb6ounHa ot 180 g0 200 cm), He ca
mpefcTaBuTenHM 3a pH Ha THPOYXOBOTO CBABpXKaHME, aOCOTIOTHUTE CTOMHOCTH B
KoHIeHTpaunTe Ha VFA nn 6akrepuanunre 0OmHOCTY >2 Yaca CJIef| XpaHeHe B CPaBHEHIeE C
mpobure oT THPOYXOBO ChABpKaHMe chOpaHn ¢ momoigta Ha RC. Benpekn toBa ST moxe ma
O'b/le OCBIECTBMMA TEXHMKA 32 B3eMaHe Ha IPOON aKo LieTa e fa ce M3CIefBAT MOJIAPHUTE

nponopuuy Ha VFA, 6pos Ha mporosonte, dH2 1 KOHIIeHTpaLuyTe Ha aMOHK.
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in Dairy Cows

Camila Flavia de Assis Lage’, Susanna Elizabeth Réisdnen’, Audino Melgar?,
Krum Nedelkov', Xianjiang Chen't, Joonpyo Oh't, Molly Elizabeth Fetter?,
Nagaraju Indugu?, Joseph Samuel Bender?, Bonnie Vecchiarelli?,

Meagan Leslie Hennessy?, Dipti Pitta?* and Alexander Nikolov Hristov'*

" The Pennsylvania State University, University Park, PA, United States, 2 Department of Clinical Studies-New Bolton Center,
School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA, United States

The objective of this experiment was to compare ruminal fluid samples collected
through rumen cannula (RC) or using an oral stomach tube (ST) for measurement
of ruminal fermentation and microbiota variables. Six ruminally cannulated lactating
Holstein cows fed a standard diet were used in the study. Rumen samples were
collected at 0, 2, 4, 6, 8, and 12 h after the morning feeding on two consecutive
days using both RC and ST techniques. Samples were filtered through two layers of
cheesecloth and the filtered ruminal fluid was used for further analysis. Compared with
RC, ST samples had 7% greater pH; however, the pattern in pH change after feeding
was similar between sampling methods. Total volatile fatty acids (VFA), acetate and
propionate concentrations in ruminal fluid were on average 23% lower for ST compared
with RC. There were no differences between RC and ST in VFA molar proportions
(except for isobutyrate), ammonia and dissolved hydrogen (dH») concentrations, or
total protozoa counts, and there were no interactions between sampling technique
and time of sampling. Bacterial ASV richness was higher in ST compared with RC
samples; however, no differences were observed for Shannon diversity. Based on
Permanova analysis, bacterial community composition was influenced by sampling
method and there was an interaction between sampling method and time of
sampling. A core microbiota comprised of Prevotella, S24-7, unclassified Bacteroidales
and unclassified Clostridiales, Butyrivibrio, unclassified Lachnospiraceae, unclassified
Ruminococcaceae, Ruminococcus, and Sharpea was present in both ST and RC
samples, although their relative abundance varied and was influenced by an interaction
between sampling time and sampling method. Overall, our results suggest that ruminal
fluid samples collected using ST (at 180 to 200 cm depth) are not representative of
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de Assis Lage et al. Sampling Methods and Rumen Microbiota

rumen pH, absolute values of VFA concentrations, or bacterial communities >2 h post-
feeding when compared to samples of ruminal fluid collected using RC. However, ST
can be a feasible sampling technique if the purpose is to study molar proportions of
VFA, protozoa counts, dHo, and ammonia concentrations.

Keywords: non-invasive sampling techniques, stomach tube method, rumen microbiome, rumen cannula, rumen
fermentation, stomach tube
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MukpobHata cuHTpoQUs (3aFB/DKUTENEH MeTabO/MUTeH MYTYaIM3bM) € OTIMIMTETHUS
Oermer Ha €HEPIUITHO OrpaHMYEHNWTE aHaepoOHM MUKpPOOHM exocucremu. Hampmmep,
MeTaHOTeHHUTe apxaen 1 (pepMeHTHpamuTe OGAKTEPUM CBIECTBYBAT CHBMECTHO dpe3
MeXIyBU/OB TPAaHC(epP Ha BOJOPOJ B CIOXKHATA MUKPOOMO/IOTMYHA €KOCICTeMA B IIPEHITE
OT/leNIV Ha XPAHOCMIIATETHVSI TPAKT HA IPEXMBHITE XXVMBOTHI; 0bade, T€3N CHHEPTUIHI
B3aMIMOJIEVICTBYSI MEX[y PpasIUMdHuTe MUKpoOum B ThpbOyxa psjgko ce uscmensar. Hue
HPefIONIOKIKMe, dYe HIKOM OakTepuy M apxaer CM B3auMMOfeiicTBaT ¥ oOpasyBaT
crienUYHN MUKPOOHM KOXOpTM B TBpOyxa. 3a Tasu Len, Hue H3CIefBaxMe oOmiure
(6asupann Ha [HK) u mnorteHimanHo MeTabonutHO axTuBHU (6asupanm Ha cJHK)
GakTepManHy 1 apXeanHy OOIUHOCTY B Ipo6Y B3eTH OT ThpOyXa Ha MIEIHM KPaBH, ChOPaHU
[0 pasIUYHO BpeMe 3a Iepuop or 24 daca. Ilo-crienmanHo, OTKpUXMe HAIMYMETO Ha
pasnumuHy GaKTepMasHM U ApPXETHM MPEXJ) IIOKA3BAIlM IOTEHI[MAJHN MeTaboMINTHN
B3aMMOJIEIICTBYSI, KOUTO Ca CBBP3aHM C MOJTAPHNUTE HPOIOPLUM HA CIeluUIHN JIeTINBA
mactan kucemau (VFA). Hue usnonssaxme MofeNnMpaHeTo Ha CTPYKTYPHOTO YpaBHeHUe
OCHOBAaHO Ha XNMIIOTe3W, 3a Jja TeCTBaMe 3HAUMMOCTITA U Ja OIIPefe/M KOIMYECTBEHO
CTeIleHTa Ha Te3) BPDB3KM MeXHAy Oaxrepuu-apxaen-VFA B Tppbyxa. OcBeH TOBa, Hue
YCTaHOBMXMeE, Y€ Te3U OTJe/THM MUKPOOHM MPEeXM ca creliduuHn 3a TOCTONPUEMHNUKA I e
pasnndyaBaT MeXAy OTHeJHUTEe KpaBM, KOeTO I[I0Ka3Ba eCTeCTBEHA Bapualys B
crenUYHNTe MMKPOOHM B3aMMOJECTBUSL B THhpOyxa Ha MIedHuMTe KpaBu. ToBa
IpOy4BaHe MPeJOCTaBs HOBM 3HAHMsA 32 IIOTEHIWAJHM MUKPOOHM MeTabOINTHI
B3a/MOJIEVICTBYSI B QHOKCMYHA Cpefa, KOMTO MMAT IIO-IIMPOKM IPWIOKEHUsI B
HAMa/IsIBAaHETO Ha METAaHA, eHEePTOCIIECTSBAHETO ¥ CEJICKOCTOIIAHCKOTO IIPOM3BOJCTBO, KATO
L5110,

KnrouoBu gymu: MieqHu KpaBi, B3aNMO/EICTBISA TOCTONPHEMHIK-MIKPOO, MeXTYBHUI0B TpaHcdep Ha BOJOPOJ, METaGOMTMTHO
AKTMBHI MUKPOOU, MUKPOGHA CMHTPOdMA, MUKPOOMOTa B THpOyXa
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Using Structural Equation Modeling
to Understand Interactions Between
Bacterial and Archaeal Populations
and Volatile Fatty Acid Proportions in
the Rumen

Veronica Kaplan-Shabtai’, Nagaraju Indugu’, Meagan Leslie Hennessy’,
Bonnie Vecchiarelli', Joseph Samuel Bender', Darko Stefanovski’,

Camila Flavia De Assis Lage?, Susanna Elisabeth Réisdnen?, Audino Melgar?,
Krum Nedelkov?, Molly Elizabeth Fetter2, Andrea Fernandez’, Addison Spitzer,
Alexander Nikolov Hristov? and Dipti Wilhelmina Pitta™

" Department of Clinical Studlies, School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA,

United States, 2 Department of Animal Science, The Pennsylvania State University, University Park, PA, United States

Microbial syntrophy (obligate metabolic mutualism) is the hallmark of energy-constrained
anaerobic microbial ecosystems. For example, methanogenic archaea and fermenting
bacteria coexist by interspecies hydrogen transfer in the complex microbial ecosystem
in the foregut of ruminants; however, these synergistic interactions between different
microbes in the rumen are seldom investigated. We hypothesized that certain bacteria
and archaea interact and form specific m icrobial ¢ ohortsi nt her umen. T o this
end, we examined the total (DNA-based) and potentially metabolically active (CDNA-
based) bacterial and archaeal communities in rumen samples of dairy cows collected
at different times in a 24 h period. Notably, we found the presence of distinct
bacterial and archaeal networks showing potential metabolic interactions that were
correlated with molar proportions of specific volatile fatty a cids (VFAs). W e employed
hypothesis-driven structural equation modeling to test the significance o fa ndto
quantify the extent of these relationships between bacteria-archaea-VFAs in the rumen.
Furthermore, we demonstrated that these distinct microbial networks were host-specific
and differed between cows indicating a natural variation in specific microbial networks
in the rumen of dairy cows. This study provides new insights on potential microbial
metabolic interactions in anoxic environments that have broader applications in methane
mitigation, energy conservation, and agricultural production.

Keywords: dairy cows, host-microbe interactions, inter-species hydrogen transfer, metabolically- active
microbes, microbial syntrophy, rumen microbiota
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CpaBHABaHe Ha HEMHBA3NBHU TeXHNKMN 3a
B3eMaHe Ha Npob6u CbC CTaHAAPTEH MeToA 3a
B3emMaHe Ha npobu ot KaHoNa 3a MMKPOo6eH

aHaJIN3 Ha T'b6yXOBO CbADPKaHN

H. Ungyry," M. XeHecn,' B. C. Kannan-LWa6Tan,' K. . ae Acuc Nare,?* C. E. Pain3aHeH,? A. Menrap,? K.
Hepenkos,?* L. YeH,?s 1. Ox,2 b. Beunapenu,' [. C. beHgep,' A. H. XpucTos,? n [. B. Muta'*

Pestome: Mukpoopranm3MuTe B ThpOyxa HIpasT BakKHa POJIS B MPEBPBIIAHETO Ha HECMWJIAEMHS PACTUTEICH MaTepual B €HEPrus U
IPOTEHH IIPH MJICYHHTE KpaBH. B3emaneTo Ha mpoOH 3a TBpOYXOBO CHABPIKIMO Upe3 KAaHIONA Ce CUUTA 32 TeXHUKA 3JIaTeH CTAaHIapT 32

MHUKpPOOHOJIOTHYEH aHaIN3, HO TEXHUKAaTa M3MCKBA )XMBOTHH C KaHIOJNA B THPOyXa M CIIEIHANNU3UPAHU CHOPHKEHHS 33 JKHBOTHUTE.

IlenTa Ha TOBa MpoyuBaHe O¢ J1a ce Ompeaey AN APYTH METOIH 3a B3eMaHe Ha MPOOH U MeCTa B XPaHOCMIJIATEIIHUSI TPAKT MOTaT Jia

CIIy’KaT KaTO HEMHBA3UBHU 3aMECTUTEIM Ha METOa Upe3 KaHiosla 3a MUKpoOHosorndeH ananus. lllect nakTupaiy kpaBu oT opojara

XomnuaiH cHaOJeHU C KaHIoNa 0s1Xxa aJalTUpaHu KbM CTaHIapTHA LeJoAax0eHa CMecKa B IIPOABIDKEHHE Ha 2 CeIMUIM U 0siXa B3€TU

npoOu Tpe3 TperaTa ceAMHNA. MecTaTa 1 METOAUTE 33 B3eMaHe Ha MPOOHTEe BKIIOYBAXa ChIbpP)KAHHE HA CIIOHKA, THPOYIIHU OOIyCH
(peryprutupana XpaHOCMIJIATENIHa CMEC ChOpaHa OT ycTaTa Ha KpaBaTa), H3IPAXXHEHHS U ThPOYyXOBO ChABPKAMO B3€TO Upe3 YCTHO-
XpaHONIPOBOAHA COHOAa M KaHioya. [IpoOuTe OT yCTHO-XpaHONPOBOAHATA COHJAA M KaHIONATa Ce pa3iuyaBaxa B IPONOPLUHUTE Ha
TBBPAUS U TEUHUS MaTepual U IOpaau ToBa 0sgXa pa3/ielieHn Ha IeiM (KaKkTo ca ChOpaHu), TeUHU U TBbpAU ¢pakuuu. IIpodute Osxa
cbOupanu Ha O (mpeau xpaHeHe), 2, 4, 6, 8 u 12 yaca ciej XpaHeHe B NPOJb/KEHUE Ha 2 OHU. Beuuku npobu Osxa ChXpaHEHU 3a
nocneBail aHaiau3 Ha obmara renomHa JIHK, a m306panm mpobu u 3a ananmm3 Ha MmerabonutHo aktmBHara JJHK (PHK), PCR-
amruindunupanu 3a V1-V2 peruona Ha 16S rRNA GakrepuaineH reH W aHaIM3MpaHu 3a OaKTepHal HO pa3HOOOpas3ue ¢ MOMOIITa Ha
tproonpoBoaa QIIME2, nocneasan ot cratuctuuecku ananus B R (https: / / www .R -project .org/). IIpu JIHK-6a3zupanust ananus, Ha
HHUBO OOIIHOCT, IPOOUTE OT CIIIOHKA, THPOYWIHUS OOIyC M (eKanHuTe npodu Osfxa IpynupaHd B OTICIHHU IPYIU JOKATO BCHUKH
¢pakmum OT MPOOUTE OT YCTHO-XPAaHONPOBOJHATA COHJA M KaHIONATa Osixa IPYNHPAaHM 3aeJHO, KOETO IOKa3Ba, Y€ MHUKPOOHUTE
0OIIHOCTH OT MPOOUTE OT YCTHO-XPaHOIPOBOJHA COHAA M KaHIOJA ca XOMOreHHH. boiryc mpobure ot perypruranusaTa Ha 6, 8 u 12 h
cllel XpaHeHe ce rpynupaxa ChbC YCTHO-XPaHONPOBOJHATA COHJA M MPOOMTE OT KaHIONaTa, KOeTo IMOKa3Ba, 4e 0oiyc mpolure oT
peryprurauusita MoraT Ja ObaaT aJTepHaTHBA Ha MPOOHMTE B3€TH OT KaHIONA; 00ade, BpEMETO 3a B3eMaHe Ha Mpoba € KPUTHUYHO 3a
B3eMaHe Ha 1poba oT ThpOymieH Ooxnyc. Pesynrature ot 6asupanus Ha PHK ananu3 Ha mpoOute oT ThpOylieH GOiyc U TBBPAUTE
poOu OT KaHIoJIaTa M yCTHO-XPaHOMPOBOAHATa coHAa Ha 0 m 6 Jaca ciex xpaHeHe Osixa cxoxHH. CTHTHaXMe 70 3aKII0YCHHETO, e
TBbpAaTa (pakius Ha MpoOHTe ITOJNydeHa 4Ype3 METOAa Ha yCTHO-XPAHONPOBOJAHATA COHOA MOXE Ja CIy)KH KaTO 3aMeCTHUTe] Ha
TBBbpAATa GPaKIys OT LUIOTO THPOYXOBO ChABPIKAHHE IOIYUIEHO Upe3 KaHroja 3a 0azupanu Ha JJHK MUKpOOHOIOrHYHN H3CIeABaHMS.
Kakro TepOymiHus 0oiyc, Taka ¥ TBBPJIUTE MPOOH OT YCTHO-XPAHONPOBOJIHA COHJIA MOTAT Jia CIIy’KaT KaTo 3aMECTHTENN Ha TBHPANUTE
mpoOu OT KaHIoNa 3a u3BbpuBaneTo Ha PHK-6a3upan MukpoOeH aHamus.
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Comparing noninvasive sampling techniques with
standard cannula sampling method for ruminal
microbial analysis

N.Indugu,’ M. Hennessy,' V. S. Kaplan-Shabtai,' C. F. de Assis Lage,** S. E. Rdisanen,” A. Melgar,*t
K. Nedelkov,%+ X. Chen,%§ J. Oh,q B. Vecchiarelli,' J. S. Bender," A. N. Hristov,> and D. W. Pitta'#

Abstract: Rumen microbes play an important role in the conversion of indigestible plant material to energy and protein in dairy cows.
Sampling for ruminal contents via cannula is considered the gold standard technique for microbial analysis, but the technique requires
ruminally cannulated animals and specialized animal facilities. The purpose of this study was to determine whether other sampling meth-
ods and locations along the digestive tract may serve as noninvasive proxies to the cannula method for microbial analysis. Six ruminally
cannulated lactating Holstein dairy cows were adapted to a standard total mixed ration for 2 wk and sampled during the third week.
Sampling locations and methods included salivary content, rumination bolus (regurgitated digesta collected from the cow’s mouth),
feces, and rumen contents via stomach tube and cannula. Stomach tube and cannula samples differ in proportions of solid and liquid
material and were therefore separated into whole (as collected), liquid, and solid fractions. Samples were collected at 0 (before feeding),
2,4, 6,8, and 12 h after feeding over 2 d. All samples were extracted for total genomic DNA and selected samples for metabolically
active DNA (RNA), PCR-amplified for the V1-V2 region of the 16S rRNA bacterial gene, and analyzed for bacterial diversity using
the QIIME2 pipeline followed by statistical analysis in R (https://www.R-project.org/). In DNA-based analysis, at the community level,
saliva, rumination bolus, and fecal samples clustered in separate groups, whereas all fractions of stomach tube and cannula samples
clustered together, indicating that microbial communities of stomach tube and cannula samples were homogeneous. Rumination bolus
samples at 6, 8, and 12 h after feeding clustered with stomach tube and cannula samples, indicating that rumination bolus samples may be
an alternative for cannula samples; however, time of sampling is critical for sampling of bolus digesta. Results of the RNA-based analysis
of rumination bolus samples and solid samples from cannula and stomach tube at 0 and 6 h after feeding were similar. We concluded that
the solid fraction of samples obtained via the stomach tube method may serve as a proxy for the solid fraction of whole ruminal contents
obtained via cannula for DNA-based microbial investigations. Both rumination bolus and stomach tube solid samples may serve as
proxies for cannula solid samples for RNA-based microbial analysis.

'Department of Clinical Studies, University of Pennsylvania, School of Veterinary Medicine, New Bolton Center, Kennett Square 19348, 2Department of
Animal Science, The Pennsylvania State University, University Park 16802. *Current address: Department of Population Health and Reproduction, School
of Veterinary Medicine, University of California, Davis, CA 95616. TCurrent address: Instituto de Innovacion Agropecuaria de Panama, City of Knowledge,
Clayton, Panama 0801. $Current address: Faculty of Veterinary Medicine, Trakia University, Stara Zagora 6015, Bulgaria. §Current address: School of
Computing, Ulster University, Newtownabbey, BT37 0QB, United Kingdom. fiCurrent address: Cargill Animal Nutrition, Technology Application Manager,
Seoul 06158, South Korea. #Corresponding author: dpitta@vet.upenn.edu. © 2021, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the
American Dairy Science Association®. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/). Received
February 09, 2021. Accepted August 05, 2021.
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T193 Effect of a novel selenium product on growth performance
of lambs. K. Nedelkov!?, X. Chen'?, M. E. Young', S. Riisinen!, C.
F. A. Lage*, A. Melgar*!, M. T. Harper', J. Oh!, E. H. Wall®, and A.
N. Hristov!, ' The Pennsylvania State University, University Park, PA,
2Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bul-
garia, °College of Pastoral Agriculture Science and Technology, Lan-
zhou University, Lanzhou, Gansu, China, *Universidade Federal de
Minas Gerais, Minas Gerais, Brazil, >Pancosma, Geneva, Switzerland.

The objective of this study was to investigate the bioavailability of a
novel Se product (B-Traxim Se-11; Pancosma, Switzerland) and its effect
on growth performance of lambs. Sixty lambs (Suffolk x Hampshire)
were used in an 8-wk randomized complete block design experiment.
Lambs were housed in 12 pens (5 lambs/pen) and pens were blocked
based on lambs’ initial body weight (average 35.7 kg; SD = 4.15 kg).
Pens within a block were randomly assigned to one of the following
treatments (3 pens/treatment): basal diet supplemented with (1) sodium
selenite providing 0.15 mg Se/kg dietary DM (NaSe); (2) B-Traxim Se
providing 0.08 mg Se/kg DM (BTLow); (3) B-Traxim Se providing 0.15
mg Se/kg DM (BTHigh); and (4) selenized yeast providing 0.15 mg
Se/kg DM (YST). The basal diet included 40%grass hay (offered ad
libitum) and 60% concentrate feeds and a mineral premix without Se.
Body weight of the lambs was recorded weekly and blood samples were
collected from the jugular vein twice, at wks 4 and 8 of the experiment.
Data were analyzed using the MIXED procedure of SAS (repeated mea-
sures for the production data) with pen as the experimental unit; block
and block x treatment were random effects. Average daily gain tended
to be lower (P = 0.06) for BTLow, compared with NaSe, BTHigh, and
YST (263, 286, 275, and 298 g/d, respectively; SEM = 9.3). Dry matter
intake and feed-to-gain ratio were not affected by treatment (P > 0.09).
Compared with NaSe and YST, Se concentration in blood plasma was
decreased (P = 0.007) by BTLow and BTHigh (67.4, 70.4, 58.2, and
60.9 ng/L, respectively; SEM = 2.28). Se concentrations in feces were
greater (P < 0.001; SEM = 21.7) for NaSe and BTHigh (498 and 489
ng/kg DM, respectively) than the groups supplemented with YST (356
png/kg DM) and BTLow (309 ng/kg DM). Concentration of Se in urine
was similar among treatments (P = 0.37; average 22.9 ng/L; SEM =
5.54). In this experiment, Se from B-Traxim had no effect on productive
performance of lambs and, based on the plasma Se concentration and
fecal excretion data, had similar or lower bioavailability than Se from
sodium selenite and selenized yeast.

Key Words: selenium, growth performance, lamb
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EdexT Ha HOB ceJIeHOB POAYKT BbPXY pacTesa Ha arHeTaTa.

K. Heoenxos 12, III. Yen!3, M. E. Anz!, C. Paiizanen!, K. @. A.
Jlaze', A. Menzap™, M. T. Xapnwp', JJnc. Ox', E. X. Yor’, u A. H.
Xpucmos!, Tencunsancku L]amcku yHugepcumemn,
Yuusepcumemcku napx, 114, ?Bemepunapnomeduyuncku gaxyimem,
Tpaxuticku  ynusepcumem, Cmapa 3azopa, Bvaeapus,’/vpocasna
nabopamopusi 3a nacuwnu azpoexocucmemu, Konexc no nayka u
mexnonoeuu 3a nacuwHomo 3emeoenue, Ynueepcumem Jlanooicy,
Jlanoxcy, Tancy, Kumaii, *®@edepanen ymusepcumem na Munac
JKepaiic, Munac  JKepaiic, bpasunusn, °llankosma, IKenesa,
Ulseiiyapus.

Ilenra Ha TOBa mpoy4BaHe O Ja ce MPOydIr OHOHAIMYHOCTTA HA HOB
ceneHoB mpoaykr (B-Traxim Se-11; Pancosma, IlIBeiimapus) n
HeroBHsl e(eKT BBPXy pacTexxa Ha arnerara. lllecthecer armera
(xpecrockn Mexay Suffolk x Hampshire) 6sixa m3nomsBanm B 8-
CeIMUYCH DPAHJOMH3UPAH EKCIEPUMEHT C IbJICH OJOKOB JIH3aifH.
Arnerara Osixa HactaHeHH B 12 ormenHm Ookca (5 armera/6okc), a
OokcoBeTe Osixa OJIOKMpAaHU BB3 OCHOBA HA ITBPBOHAYAIHOTO TEJICCHO
tersio Ha arHerata (cpemuo 35,7 kg; SD = 4,15 kg). Bokcosere B
paMkuTe Ha OJ10Ka 0s1Xa pa3npesiesieH! Ha CIIy9acH IPHHIUI KbM €JTHO
oT ciexnure TperupaHus (3 Ookca/TpeTHpaHe): OCHOBHA Jaxoa,
nomeiHeHa ¢ (1) matpues cenenut, ocurypsiam 0,15 mg Se/kg CB B
naxbara (NaSe); (2) B-Traxim Se, ocurypsBam 0,08 mg Se/kg CB
(BTLow); (3) B-Traxim Se, ocurypsBamr 0,15 mg Se/kg CB
(BTHhigh); u (4) cenenmsupann npoxau, ocurypsisamu 0.15 mg Se/
kg CB (YST). OcnoBHara paxba BkmrouBame 40% IHBagHO CEHO
(mpemmarano ad libitum) n 60% KoHHIEHTpUpaH (Qypask ¥ MHHEpaIeH
npemukc 6e3 Se. TelecHOTO Terno Ha arHeTaTa ce IMpOCIeAsBalIe
BCSIKA CEIMHIIA M Ce B3eMaxa KPBBHH NPOOH OT IOryJlapHaTa BEHa 1Ba
mbTH, Ha cexvumu 4 w8 or ekcnepuMeHra. Jlanaure Osxa
ananmupanu ¢ nomomra Ha CMECEHATA mnpouexypa nHa SAS
(ToBTApsAIIM Cce M3MEpBaHMS 3a IPOHM3BOJCTBEHUTE NAHHU) ¢ Ookca
KaTo CeKCIepUMEHTAHa eIWHUNA; OJok M OJoK X JedeHHWe ca
npou3BoyHH epexTd. CpeaHus JHEBSH NPUPACT IT0Ka3a TEHICHIHS 1a
6be no-aucek (P = 0,06) 3a BTLow, B cpaBuenue ¢ NaSe, BTHigh n
YST (263, 286, 275 u 298 g/d, crorBetHO; SEM = 9,3). [Ipnema Ha
CYXO BEIIECTBO U CHOTHOIICHUETO (ypask-IIPUPACT HE Ca MOBJIUSHU OT
tpetupanero (P > 0,09). B cpaBmemne ¢ NaSe u YST,
KOHIIGHTpAIMATa Ha Se B KpbBHaTa ma3Ma 6e namanena (P = 0,007) ¢
BTLow u BTHigh (67,4, 70,4, 58,2 u 60,9 pg/L, ceorBeTHO; SEM =
2,28). Konnenrpanuure Ha Se B U3NpaKHEHUsATa ca IMo-BUCOKH (P
<0,001; SEM = 21,7) npu rpymnure nomydaBamu NaSe u BTHigh
(cpotBeTHO 498 1 489 ng/kg DM) OTKONKOTO TPyNUTE MOITydYaBaIN C
naxbara YST (356 npgkg DM) m BTLow (309 pg/kg DM).
Konnenrparusra Ha Se B ypuHaTa 6€ CXO/HA IIPH BCHYKH TPETHPAHHS
(P =0,37; cpenno 22,9 ng/L; SEM = 5,54). B To3u exciepumeHt Se oT
B-Traxim He oka3a eeKT BbpXY IPOAYKTHBHOCTTA Ha arHeTaTa U Bb3
OCHOBa Ha IUIa3MeHaTa KOHIEHTpAnus Ha Se W JaHHWUTE 3a (heKanHa
EKCKpelys I0Ka3a CXOJHA WM II0-HACKa OHOHAIMYHOCT OT Se
JIOCTABEH 4Ype3 HATPHEB CEJICHUT U CEIICHU3UPAHUTE IPOXKIN.

KawouoBu JAYMM: CCJICH, PAaCTCXK, arHeTa
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W165 Effect of enzyme extracts from Aspergillus oryzae and
Aspergillus niger on rumen bacterial and fungal diversity and
fermentation in vitro. K. Nedelkov'?, S. E. Rdiisinen™, X. Chen!3,
M.T. Harper!, A. Melgar', J. Oh!, D. M. Paulus Compart®, and A. N.
Hristov!, 'The Pennsylvania State University, University Park, PA,
’Faculty of Veterinary Medicine, Trakia University, Stara Zagora,
Bul-garia, 3University of Ulster, Belfast, UK, *PMI, Arden Hills, MN.

The effect of enzyme extracts (ENZ) from Aspergillus oryzae and
Aspergillus niger on rumen bacterial and fungal diversity and
fermenta-tion variables was investigated in a batch culture in vitro
experiment. ENZ was tested at 5 inclusion levels, equivalent to 0, 4,
8, 12, and 16 g ENZ/head/d, calculated based on 25 kg/head/d dry
matter (DM) intake. Replicated incubations were conducted for 0, 3,
6, 12, 18, and 24 h. Gas production and composition, pH, volatile
fatty acids (VFA), ammonia, neutral-detergent fiber (NDF)
degradability, and bacterial and fungal quantities and diversity data
were collected. Samples were analyzed for fermentation variables
using routine procedures, and bacterial and fungal quantities and
diversity were assayed by MR DNA Molecular Research
(Shallowater, TX) using qPCR and bTEFAP technologies. Data were
analyzed with the MIXED procedure of SAS as repeated measures
[with ar(1) covariance structure], using orthogonal polynomial
contrasts. The model included incubation, treatment, incubation time,
and interactions. Gas production (average 30.7 mL/g feed DM; SEM
= 1.58), methane concentration (average 4.50%; SEM = 0.522), and
pH (average 6.41; SEM = 0.016) were not affected (P > 0.19) by
ENZ. Concentration of total VFA decreased linearly (P < 0.001; from
69.8 to 67.4 mM, SEM = 0.63) with increasing ENZ dose. Molar
proportions of acetate, butyrate, and iso-valerate were also decreased
(P <0.02) by ENZ. NDF degradability linearly decreased (P < 0.001;
from 63.7 to 54.8%, SEM = 1.53) with increasing ENZ inclusion rate.
ENZ had no effect (P > 0.82) on bacterial and fungal quantities
(qPCR). The propor-tion of bacterial genera Treponema and
Porphyromonas and fungal genus Neocallimastix were linearly
decreased (P < 0.03) by ENZ. No other effects of treatment on
bacterial and fungal diversity were observed. In the conditions of this
in vitro batch culture experiment, the combination of enzyme extracts
from A. oryzae and A. niger had negligible effect on bacterial and
fungal quantities and diversity but appeared to inhibit rumen
fermentation and NDF degradability.

Key Words: enzyme extract, rumen fermentation, in vitro
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Edexr nHa ensumHure excrpakrtu or Aspergillus oryzae u
Aspergillus niger BbpXy OakTepHaJHOTO M TI'bOMYHOTO
pasHooOpa3sne B TbBpPOyxa Hu in vitro d¢epMeHTanoOHHKTE
npouecu. K. Heoenxos!?, C. Patizanen™, 1. Yen'3, M. T. Xapnwp',
A. Menzap!, [xc. Ox!, 1. M. ITaynyc Komnapm* u A. H. Xpucmoé!,
Hencunsancku lamcku  ynueepcumem, Yuugepcumemcku napk,
114, ’BemepunapromeouyuHcKu ¢axynmem, Tpaxuticku
yuugepcumem, Cmapa 3azopa, bvieapus, Yuusepcumem Yacmep,
Bengpacm, Benuxobpumanus, *PMI, Apovn Xunc, MH.

Edexrsr Ha ensumuute excrpaktu (ENZ) ot Aspergillus oryzae u
Aspergillus niger BbpXy pa3HOOOpa3sHeTo OT OaKTEpUU M I'bOMYKU B
ThpOyxa N (epMEHTAIMOHHUTE IIpoliecH Oe M3CIeBaH Ha MapTUAN
OT KYJITYpH B in Vitro ekcriepumenT. ENZ 6e TectBaH npu 5 HUBa Ha
BKItOuBaHe, ekBuBayieHTHU Ha 0, 4, 8, 12 u 16 g ENZ/rnaBa/nieH,
n3uncieH Ha Oasara Ha 25 kg/riaBa/nmeH mpHeM Ha CyXO BEIIECTBO
(DM). IIpoBenenn ca perumkupanu uHKyOarmu 3a 0, 3, 6, 12, 18 u
24 gaca. CpbpaHu ca JaHHU 3a TIPOM3BOJCTBO Ha Ta3 M ChCTaBa My,
pH, netimBu mactan xucenuuu (VFA), amMOHSK, pasrpaanMocT Ha
HeyrpanHo pereprentHure BiuakHMHM (NDF) m Oakrepmannm u
rpOMYHE KOJIMYECTBA, KAaKTO W JAHHH 32 Pa3HOOOpA3HeTo WM.
[Ipobute Osixa aHANMM3UPaAHU 32 IPOMEHINBHUTE HA (pepMEHTAIHATA C
MIOMOINTa Ha PYTHHHHM MPOLEIYpU, a OaKTepHAIHUTE W T'BOWYHU
KOJIMYECTBA U pa3HooOpasne UM Osxa aHanm3mpanu upe3 MR DNA
Molecular Research (Shallowater, TX) ¢ momomra Ha qPCR 1
bTEFAP texuonoruu. Jlanaure 0sxa aHAIM3MpaHH C MpoIeaypara
MIXED mna SAS «xaro mnoBropenum wm3mepBanus [c ar(l)
KOBapHalMOHHA CTPYKTYpa|, H3MOI3BAKH OPTOTOHAITHH MOJINHOMHH
KOHTpacTH. MoJeTbT BKIIOYBAIE MHKyOanus, TpeTHpaHe, BpeMe Ha
MHKyOanus ¥ B3auMopeiicTBUATa oMex 1y uM. [Ipon3BoacTBoTO Ha
ra3 (cpemno 30,7 mL/g 3axpamBame DM; SEM = 1,58),
KOHIIeHTpanusiTa Ha MeTaH (cpenuo 4,50%; SEM = 0,522) u pH
(cpenno 6,41; SEM = 0,016) me ca mosmustau (P > 0,19) or ENZ.
O6bmara xonnentpanust Ha VFA mamamssa muneitno (P <0,001; ot
69,8 mo 67,4 mM, SEM = 0,63) ¢ yBenn4yaBane Ha no3zata ENZ.
MoapauTe TPONOpPIMK HA arerar, OyTHpaT W HM30BalepaT ChIIO
Osixa wamanenu (P < 0,02) or ENZ. Pasrpagumocrra ma NDF
muHeitHo HamansBa (P <0,001; ot 63,7 mo 54,8%, SEM = 1,53) ¢
yBeJIM4aBaHe Ha IpoleHTa Ha BxItouBaHe Ha ENZ. ENZ He okaza
edpexr (P > 0,82) Bbpxy OakTepHasHHTe W T'BOMYHM KOJIMYECTBA
(qPCR). CrorHOmEHHETO Ha OakTepHAIHUTE poxoBe Treponema
Porphyromonas u re0uunms pon Neocallimastix Osixa JHHEHHO
namasiern (P < 0,03) or ENZ. He ca naGmonaBanu 1pyru epekTd oT
TPETHPAHETO BBPXY OaKTEpPHATHOTO M I'bOMYHO pa3HoOOpasme. B
yCIOBHATA Ha TO3M In Vitro eKCIIepUMEHT C KyJITHBHUpaHE Ha
MapTHAN, KOMOMHALUATA OT EH3UMHHTE EKCTPAKTH OT A. oryzae u A.
niger UMaiIe He3HaYUTeIeH ePEeKT BbPXY OaKTepHAIHUTE W I'BONIHI
KOJIMYECTBA M TAXHOTO pa3sHOOOpasme, HO W3IIIEXKIAa HHXUOMpa
(depmenranusTa B ThpOyxa n pasrpagumoctra Ha NDF.

Kiaw4yoBu a1ymm: eH3UMEH EKCTpakT, (epMeHTalus B TbpOyxa, in
vitro
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In situ oueHka Ha cMIWJIaeMoCTTa B ThbPpOyXa M YepBaTa HA (PU3NYECKU TPETHPAH
panuyen mpot /Wisan Raps/
Kpym B. Henenxos
Berepunapuomenunuucku ¢axynrer, Tpakuiicku yausepcurer, 6000 Crapa 3aropa, bearapus

Pe3ome

Ilenta Ha TOBa wu3cieiBaHe Oe Ja ce OMpelnelNd XpaHUTEeTHaTa CTOWHOCT Ha (PU3NYECKU
obpaborenust panudeH 1mpotr /PTRSM - Wisan Raps/. B excriepuMeHTa ca HM3MOI3BaHH TPH
HeJIaKTHpaIy KpaBu OT mopojara J[pceit cbe cpenHo tenecHo Teryo 436 + 18 kg, crabnenu ¢
TpOyxoBa U T-tun ayoneHanuu kaHtoau. [ler mpoou (PTRSM 1 no PTRSM 5) ot paznuyau
MapTUAN, TMPOU3BEACHH B HMHTEPBAI OT NPHOIUZUTENTHO 3 ceaMuiu, Osixa cbOpaHu u
WHKyOupaHu B ThpOyxa 3a 0, 2, 4, 8, 16, 24 u 48 yaca B 6 nmoBTopenus. PaztBopumara wim 06p30
pasrpagumara ¢pakuus a Ha CB Bapupame ot 201 mo 233 (SD = 11.9) g/kg. EdexruBnata
pasrpagumoct Ha CB mpu npeanonaraema cCKOpocT Ha oTTu4ane B ThpOyxa ot 0,06/h Bapupare
ot 523 no 548 (SD= 8,77) g/kg. ®pakuusta a Ha CII Bapupamie ot 131 go 159 (SD = 10.3) g/kg.
Edexrusnara pasrpagumoct Ha CIT or PTRSM npu ckopoct Ha ortudane B TbpOyxa ot 0,06/h
0€ OTHOCHTEIHO HHCKa B CPaBHEHHE C HETPETHPAHMS paliMyeH MIPOT U Bapupaiie oT 543 go 572
g/kg (SD = 10,8). Upesnara cmumaemoct Ha CB u CIT 8 PTRSM u3mepena upe3 TexHukara Ha
MOJIBFDKHUTE TOPOUYKH Bapupaie choTBeTHO oT 429 mo 447 g/kg (SD = 6,87) u ot 899 mo 914
(SD =4,75). Ilporenna cmunaem B ThHKUTE yepBa (PDI) 6e 209 no 217 (SD = 2,81) g/kg CB, a
nporenHoBHs OanaHc B ThpOyxa (PBR) Bapupmre ot 69,8 mo 80,5 (SD = 5,59) g/kg CB. Tosa
MpPOyYBaHEe TOKa3a, uye pa3rpaguMocTTa Ha MPOTEMHA U CMUIaeMocTTa Ha ThproBckute PTRSM
npoOu ce pa3iauyaBaT 3HAYMTETHO B CPaBHEHHE C HETPETUPAHHS paluyueH IIPOT, KOETO
mpearnonara, 4e XpaHWUTENHaTa CTOWHOCT MO)Ke Ja ObJe 3HAYMTENHO MoJo0peHa upes
noaxojsma puzndecka oopadorka. CTOHHOCTUTE 33 pa3TPaMMOCT U CMHJIAEMOCT Ha TPOTEHHA
MOJIyYEHU B TO3M EKCIEPUMEHT MOrar Ja C€ H3MOJ3BaT mpu (QopMyIHpaHETO Ha Jaxou 3a
MPEKUBHU KUBOTHHU.

Kiro4oBu 1yMH: pa3rpagumMocT B ThpOyxa, CMIJIAEMOCT B UepBarta, (husndecku oopaboren
panuyeH mpoT
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In situ evaluation of the ruminal and intestinal digestibility of physically treated
rapeseed meal /Wisan Raps/
Krum V. Nedelkov
Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria

Abstract

The objective of this study was to determine the nutritional value of physically treated rapeseed
meal /PTRSM - Wisan Raps/. Three non-lactating Jersey cows with an average body weight
of 436 + 18 kg fitted with a rumen and T-type duodenal cannulas were used in the experiment.
Five samples (PTRSM 1 to PTRSM 5) from different batches produced in interval of
approximately 3 wks were collected and incubated in the rumen for 0, 2, 4, 8, 16, 24, and 48 h
in 6 replications. The soluble or rapidly degradable fraction a of DM ranged from 201 to 233
(SD = 11.9) g/kg. The effective degradability of DM at assumed rumen outflow rate of 0.06/h
ranged from 523 to 548 (SD= 8.77) g/kg. Fraction a of CP ranged from 131 to 159 (SD = 10.3)
g/kg. Effective degradability of PTRSM CP at rumen outflow rate of 0.06/h was relatively low
compared to the non-treated rapeseed meal and ranged from 543 to 572 g/kg (SD = 10.8).
Intestinal digestibility of PTRSM DM and CP measured by mobile bag technique varied from
429 to 447 g/kg (SD = 6.87) and from 899 to 914 (SD = 4.75), respectively. Estimated Protein
Digestible in the small Intestine (PDI) was 209 to 217 (SD = 2.81) g/kg DM, and Protein
Balance in the Rumen (PBR) varied from 69.8 to 80.5 (SD = 5.59) g/kg DM. This study showed
that protein degradability and digestibility of commercial PTRSM samples differed
considerably compared to non-treated rapeseed meal, suggesting that nutritive value may be
significantly improved by proper physical treatment. The protein degradability and digestibility
values obtained in this experiment can be used in formulating rations for ruminant animals.

Keywords: rumen degradability, intestinal digestibility, physically treated, rapeseed meal
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XeMaToJI0ruYHu ¥ OMOXUMHUYHH pepePeHTHH CTOMHOCTH HA Bb3PACTHH JOMALIIHU
Marapera B bbarapus

Pymen bunes, Kpym Henenkos, Anton Pycenos, Kpacumup Crosinues, Jlazapun Jlazapos,
[Hanko Xpucros, Tonop CnaBoB
Berepunapnomenuuuncku ¢akynter, Tpakuiicku yausepcuter, 6000 Crapa 3aropa, beirapus

Pe3rome

Ilenta Ha HACcTOAIIOTO MU3CieBaHE O€ Ja ce YCTAHOBAT XEMAaTOJIOIMYHUTE U OCHOBHUTE
OMOXMMHUYHU pedepEeHTHU CTOMHOCTH 3a BB3PACTHU JOMAIIHM Marapeta B bearapus. Bzern ca
KpbBHH TIpoOu ot 385 3mpaBu marapera (90 Mbxkku u 295 xeHckH) Ha Bb3pacT oT 1,5 mo 20
ronuan U moBeue. CpemHuTe cToiiHOCTHM Ha Oposi Ha uepBeHuTe KpbBHU KieTkn (RBC),
KOHIICHTpAlUITa Ha XeMOTJIOOMHA, XeMaTOKpHuTa 1 Opost Ha Oenute KpbBHU KieTkH (WBC) 6s1xa
u3Mepenu cboTBeTHO Ha 6,55 T/L (SD = 0,11), 144 g/1 (SD = 1,53) , 0.35 % (SD = 0.06) u 10.9
G/L (SD = 0.25). Cpennus audepeHnmaieH Opold Ha JIEBKOIUTHUTE 3a CO3MHO(WIH,
METaMHEINIOIUTH, CEerMEHTHPaHU W JIGHTOBUAHU HeyTpoduiu, TuMEGOIUTH U MOHOLUTH Oe
crotrBeTHO 15,8%, 0,42%, 4,70%, 33,7%, 45% u 0,32%. buoxumudnusi npodusl BKIIFOYBAIIIE
CpeIHUTE HUBA Ha OOIIl IPOTEUH, alOyMHH, ypes, KOHIIEHTpaIis Ha KpbBHA 3aXap, XOJIECTEPOJL,
0011l ¥ KOHIOTHpaH OWIMPYOHH, KOUTO 0sXa M3MEPEHH Bb3in3axa chorBeTHO Ha 69,95 g/l (SD =
3,22), 35,76 g/l (SD = 0,51), 4,05 mmol/l (SD = 0,11), (4,68 mmol/l; SD = 0,06), (92,11 mg/dI;
SD = 0,77), (3,29 umol/l; SD = 0,07) u (0,48 umol/l; SD = 0,02). Cpeanurte XeMaTOJOTHYHU U
OMOXMMHYHHU JMAMAa30HU 332 Bb3PACTHU Marapera YCTaHOBEHU B HACTOSIIIOTO MPOYYBaHE MOTAT
e(eKTHUBHO /1a Ce M3MOJI3BAT 32 pe)ePEHTHU CTOWHOCTH B PyTUHHATA KIIMHUYHA MPAKTHUKA.

KirouoBu xymm: marape, peepeHTHH CTOHHOCTH, XeMaTOJIOTHUYEH MPOduIL, 3peiu
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Hematological and biochemical reference values of mature domestic donkeys
in Bulgaria
Rumen Binev, Krum Nedelkov, Anton Rusenov, Krasimir Stoyanchev, Lazarin Lazarov,
Tsanko Hristov, Todor Slavov
Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract

The aim of the present study was to establish hematological and major biochemical reference
values for adult domestic donkeys in Bulgaria. Blood samples were collected from 385 healthy
donkeys (90 males and 295 females) aged from 1.5 to 20 years and over. The mean values of
red blood cell count (RBC), hemoglobin concentration, hematocrit, and the number of white
blood cells (WBCs) were estimated to be 6.55 T/L (SD = 0.11), 144 g/l (SD = 1.53), 0.35 %
(SD =0.06) and 10.9 G/L (SD = 0.25), respectively. The mean WBC differential count for
eosinophils, metamyelocytes, segmented and banded neutrophils, lymphocytes and monocytes
was 15.8%, 0.42%, 4.70% , 33.7%, 45% and 0.32%, respectively. The biochemistry profile
included the average levles of total protein, albumin, urea, blood glucose concentration,
cholesterol, total and conjugated bilirubin which were measured as 69.95 g/l (SD = 3.22),
35.76 g/l (SD =0.51), 4.05 mmol/l (SD =0.11), (4.68 mmol/l; SD = 0.06), (92.11 mg/dl; SD
= 0.77), (3.29 umol/l; SD = 0.07) and (0.48umol/l; SD = 0.02), respectively. The
hematological and biochemical average ranges for adult donkeys established in the current
study can be effectively used as a reference value in routine clinical practice.

Keywords: donkey, reference values, hematological profile, mature
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PedepenTHH rpaHMIIM HA HAKOU MAPAKJIMHUYHH MapaMeTpu
NpH JoMalIHU Marapera B brarapus
Pymen bunes, Kpym HenenkoB, Auton Pycenos, Kpacumup Crosinues, Jlazapun Jlazapos,
Hanko Xpucros, Togop Cnasos
Berepunapnomeauuuncku ¢akynret, Tpakuiicku yausepcuret, 6000 Crapa 3aropa, brirapus

Pesrome

Hacrosamoro u3cneaBane umaiie 3a mell Ja ce OmpeneisaT pedepeHTHUTE TPaHUIU Ha HIKOU
MapakIMHUYHU TIapaMeTpy 32 Bb3paCTHH JOMAIIHU Marapetra B bwiarapus. bsxa B3etu npoOu ot
TpUCTa OCeMJEceT M MeT 3/paBU Bb3pacTHU Mmarapera (n = 90 MBXKM; n = 295 keHCKH) Ha
BB3pacT oT 1,5 1o 20 rogunu u nmoseue. KpbBHUTE MpoOU ca MOTYyUYEHU Ype3 BEHEIMYHKIIHS Ha
forynapHara BeHa. [lapaknmuHudHusS Tpoduia BKIIOYBAIE HAKOU OHOXMMHYHU TMapaMeTpH,
KoaryJianuoHHu Qaktopu, (parouuteH Opoii, MPOIEHT HA ParonuTo3a, aKTUBHOCT Ha JIM30LIMMA
u koMmruiemMeHTa u pH Ha ypunara. CpeaHure HHMBa Ha acmaptar amuHoTpaHcdepasza (AST),
amanuH amuHOTpaHcdepaza (ALT), kpearun kunazara (CK), makrtar mexumporenaszata (LDH),
rnytamar nexunaporenasara (GDH) u ankannata docdaraza (ALP) 6sixa cporBeTHO 168 + 41,5
IU/L (cpenno + SD ), 16,7 £ 5,30 IU/L, 171 + 46,3 TU/L, 432 = 61,3 IU/L, 44,8 =+ 16,5 IU/L u
137 £ 25,4 IU/L. CpenHute CTOMHOCTH Ha KoaryjialnoHHHUTE (pakTopH Bb3au3axa Ha 1,95 + 0,06
g/l, 9,80 = 0,16 s m 31,31 + 0,32 s cboTBeTHO 3a (ubOpuHOrEeH, TpoMOuHOBO Bpeme (TCT) u
napiuanHo TpomoborutactuHoBo Bpeme (PTT). Cpemnure cToiHOCTH Ha Opost Ha (arouuTUTe,
NpOIIEHTa Ha (arouTo3ara, JU30IKMMa U aKTUBHOCTTA Ha KomiuieMeHTa/CH50 0sixa chOTBETHO
1,67 £ 0,13, 57,6 = 2,93%, 1,26 = 0,05 mkg/ml u 68,7 + 0,90 mkg/ml. TlpenopbuBa ce
Ha0/I0/1aBaHUTE CTOWHOCTH Ha MAapakIMHUYHUTE [OKA3aTeld YCTAHOBEHHW B HACTOSALIOTO
U3CcJe/IBaHe /1a C€ M3MOJ3BaT Karo pedepeHTHH CTOMHOCTH 3a BB3PACTHH JIOMAIHU Marapera
oTrnexaanu B bearapus.

KurouoBu xymu: Marape, peepeHTHU CTOMHOCTH, TapaKJIMHUYHY ITapaMeTpH, JOMAILTHH
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Reference ranges of certain paraclinical parameters in domestic donkeys in Bulgaria
Rumen Binev, Krum Nedelkov, Anton Rusenov, Krasimir Stoyanchev, Lazarin Lazarov,
Tsanko Hristov, Todor Slavov
Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract

The present study aimed to determine the reference ranges of certain paraclinical parameters
for adult domestic donkeys in Bulgaria. Three hundred and eighty-five healthy adult donkeys
(n = 90 males; n = 295 females) aged from 1.5 to 20 years and over were sampled. Blood
samples were obtained by venipuncture of the jugular vein. The paraclinical panel included
some biochemical parameters, coagulation factors, phagocytic number, phagocytosis
percentage, lysozyme and complement activity, and urine pH. The average levels of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), creatine kinase (CK), lactate
dehydrogenase (LDH), glutamate dehydrogenase (GDH) and alkaline phosphatase (ALP)
were 168 +41.5 IU/L (Mean + SD), 16.7 £5.30 IU/L, 171 £46.3 IU/L, 432 + 61.3 IU/L, 44.8
+ 16.5 IU/L and 137 + 25.4 TU/L, respectively. The mean values of coagulation factors were
measured as 1.95 + 0.06 g/, 9.80 + 0.16 s and 31.31£0.32 s for the fibrinogen, thrombin time
(TCT), and partial thromboplastin time (PTT), respectively. The average values of phagocytic
count, phagocytosis percentage, lysozyme and complement activity/CH50 were estimated as
1.67 + 0.13, 57.6 + 2.93%, 1.26 £ 0.05 mkg/ml and 68.7 £ 0.90 mkg/ml, respectively. The
observed paraclinical ranges in the present study are advised to be used as reference values for
mature domestic donkeys in Bulgaria.

Keywords: donkey, reference ranges, paraclinical parameters, domestic

Book of abstracts
27 May, 2021, Stara Zagora

34




Biausinne Ha CHOTHOLIEHMETO HA MJIEYHATA Ma3HUHA KbM NIPOTEHHA BbPXY
PeNnpoaAYKTHBHUTE CIIOCOOHOCTH HA MJIEYHHUTE KPaBH OT nmopoaara XoJaiH
Teonopa Anrenosa, Kpym Henenxos, 2)Kusko KpbcTaHos,

Jlanuena Moppanosa, Ceeraana ['eopriesa
Berepunapuomenuuuncku akynter, Tpakuilcku yHUBEPCHUTET,

6000 Crapa 3aropa, bearapus

Pesrome

Ilenta Ha HACTOSAIOTO AHATUTUYHO HU3cie/BaHe Oe /1a ce OLIEHU ChOTHOILEHHETO Ha
mieyHaTta MasHMHa KbM mporeuHa (FPR) u HeroBusi edext BBpXy penpoayKTUBHUTE
CIOCOOHOCTH Ha BUCOKOIPOAYKTUBHU MJIEUHH KpaBU OT nopojara Xomnmaiis. [IpoyuBanero
BKItOuBale 2849 kpaBu OT IbPBO J0 LIECTO MOKOJIEHUE U 001110 25 462 3amuca 3a Mie4Harta
NpOAyKTUBHOCT. I10-BUCOKMAT pUCK OT MosBa Ha cyOakyTHa ThpOyxoBa anumo3a (SARA),
oueHeH upe3 FPR 0Oe ycranoBen mpu kpaBute npe3 mbpBuTe 100 IHE OT jakTauusra.
IIpomenute B FPR ca cBbp3anu ¢ yawmken cepsuc nepuona (DO), Thil kaTo Hall-nbiarus
uHTepBan O6e HaOmonaBaH npu ctoiHocTH Ha FPR ot 1,4. PenmponykTuBHHTa CcrOCOOHOCT
ompezaeneHa ype3 uHTepBanute Ha otenBane (CI) 6e cmabo mosmusHa ot FPR, koiito 6e B
TecHus auamna3o” oT 1,18 mo 1,20 kakTo 3a Mo-KpaTKUsl Taka W 3a MO-IBITUS WHTEPBAI
MEXJ1y OTeNBaHMsiTa. BbOpeku ToBa, KpaBUTE€ B paHHA JIAKTalUs M3MUTBAIIM KETO3a
nporuozupana 4pe3 FPR Ha mMiuskoro ca mmamm MHOro no-axeiasr DO B cpaBHEHHE ChbC
3npaBute U SARA kpaBu. HabmiogaBano 6e cbiio oTHocuTenHo mo-awasr Cl oT 462 nHu
IIpY KPaBU B paHHA JIaKTalus cTpajany oT kero3a. Hacrosmusa ananu3 nokassa, ye FPR Ha
MJISIKOTO, Upe3 KoiiTo SARA u kero3aTa Morat JiecHO Ja ObAaT uAeHTUDUIIUPAHH, € SAUH OT
'OCHOBHMTE (h)aKTOPH BIIUSCIIU BbPXY PEIPOAYKTUBHUTE CIIOCOOHOCTH HAa MIIEYHUTE KPABH OT
nopojara XOJIILIANH.

KaroyoBu 1ymMu: MIICYHH KpaBH, ChOTHOIICHUE M/Y TIPOTEUH M Ma3HUHH, PEIPOTYKTUBHU
CIIOCOOHOCT
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Influence of milk fat-to-protein ratio on reproductive performance of Holstein
dairy cows
Teodora Angelova, Krum Nedelkov, Jivko Krastanov, Daniela Yordanova, Svetlana
Georgieva
Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract

The objective of the present analytical study was to evaluate the milk fat-to-protein ratio (FPR)
and its effect on reproductive performance of highly producing Holstein dairy cows. The study
included 2,849 cows from first to sixth parity and the total number of 25,462 milk production
records. The higher risk of incidence of subacute ruminal acidosis (SARA) estimated by FPR
was observed at cows during the first 100 days of lactation. Changes in FPR were associated
with extended days open (DO) period as the longest interval was found at FPR values of 1.4.
The reproductive performance determined by the calving intervals (CI) was slightly affected
by the FPR which was within a narrow range of 1.18 to 1.20 for both shorter and longer CI.
However, the early-lactation cows experiencing ketosis, predicted by milk FPR, had much
longer DO compared to health and SARA cows. It was also observed a relatively longer CI of
462 days in early-lactation cows experiencing ketosis. The current analysis indicated that the
milk FPR by which the SARA and ketosis could be easily identified is one of the major factors
influencing the reproductive performance of Holstein dairy cows.

Keywords: dairy cows, fat-to-protein ratio, reproductive performance
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PaziiukuTe B e(peKTUBHOTO OMOJI30TBOPSIBaHE HA (PypakuTe NMPHU KUBOTHUTE BOJEHH JIM Ca
Hali-Beye OT Pa3/IMKUTE B alleTUTA NIPH MecoJaliHuTe ropena?

I'. Kanrananuenpa-Xwuxap, K. Hegenkos, I1. KpocbH, M. Makl nit
*yuusepcurer Knepmon Osepn, INRAE, UMR Herbivores, F-63000 Knepmon ®epan, ®panmus
bBCTepI/IHapHOMC,Z[I/II_II/IHCKI/I (daxynter, Tpakuiicku yHuBepcutet, Crapa 3aropa, benrapus

‘Teagasc, M3cieq0BaTeICKi M HHOBAIMOHEH LIEHTBP 3a NacHIHK XuBoTHH, Grange, Dunsany, Upnanus

Pesrome

Ilenra Ha TOBa mpoyuBaHe Oe Ja ce OICHH BAapUPAHETO M KIIACHPAHETO Ha >KUBOTHHUTE 3a
nokaszarenure “ocrarbueH npueM Ha Qypax’’ (RFI), ,,ocrarbuen mpupact™ RG u ,,eeKTHBHOCT
B mpeobpasyBaneto Ha (ypaka™“ FCE mpu Ouvera Ha pekMM Ha OrpaHHYEHO XpaHeHe wiu ad
libitum. [ectmecer mmagu O6uyera ot mopoaata Illapone (427 + 20,4 kg tenecHo terio, BW)
Os1xa TeCTBaHU JBa MbTH 3a €()EKTHBHOCT B OMOI30TBOpsBaHeTO Ha (Qypaxka (FE) omut c
KpbCTOCAH IU3aiiH ¢ 2 TecToBM nepuonaa oT no 70 nuu Bceku. Cren nepuoj Ha ajantanus oT 3
CEAMUIIM, >XKUBOTHUTE Osixa Oyokupanu Ha 06aza BW um B pamkure Ha O10Ka MPOM3BOJIHO
pasnpeneneHu B enHa ot asere rpynu ot no 30 xuBoTHU. 3a mbpBus FE Tect eqnara rpyma 6e
onpeneneHa 3a orpannueH (R1), a npyrara rpyna 3a ad libitum (A1) paBHuIe Ha XpaHene. 3a
Bropust FE Tect rpynure cMeHnXa paBHHINETO HA XpaHeHe u rpyna R1 To3u mbT 6¢ xpanena ad
libitum (A2), a rpyria Al Ge Ha orpannucHo xpanene (R2). M3mepBanusita Ha AbI0OYNHATA HA
HaTpyHaHUTE MAa3HUHU CE€ M3BBPIIBaXa 4ype3 yATPa3BYK B HAYAJIOTO M B Kpasi Ha BCEKHU MEPUOJ.
Croiinoctute Ha RFI u RG 6s1xa usuncnenu 3a Bceku nepuona (R1, Al, A2, R2) HezaBucumo,
KaTo pasjiika Mexay HabmoaaBaHoTo U npeasuaeHoro DMI wnn npupacra. CpenHus npruem Ha
CB 6e 6,70 u 8,55 kg/nen 3a )KMBOTHUTE MOJAJIOKEHU Ha OTPAHUYCHO XpaHEHE, CbOTBETHO IPH
ospBus (R1) u Bropus (R2) FE tect. CroTBeTcTBamuTe croifHocty 3a xpanenute ad libitum
xuBOTHH Os1xa 9,55 (A1) u 10,50 (A2) kg/nen. ToBa mpencTaBisiBa CpeTHO HUBO HA XpaHEHE OT
1,42% u 1,85% ot XXM cpoTBeTHO 3a rpynute ¢ orpanudeHus u ad libitum. CpennonneBHUS
npupact (ADG) 3a rpynute R1, R2, Al u A2 be cvorBetHo 0,74, 0,92, 1,59 u 1,49 kg. 3a RFI
MIPOMEHJIUBOCTTa MEXAY KUBOTHHUTE (KoeduuueHTa Ha Bapuanus, CV) 6e cpenHo 6 mbTH MO-
Bucoka 3a ad libitum (4,5% CV) B cpaBHeHue ¢ rpymnata ¢ orpanndeno xpanene (0,7% CV) u B
nBara FE Tecra. O6parno, npu RG u FCE CV 6e nmouTtH /1Ba bTH MO-BUCOK B OTpaHUYEHATa
(15% u 23%, crorBeTHO) B cpaBHeHue ¢ ad libitum (8% u 13%, cboTBETHO) rpyna 1mo Bpeme Ha
nspBust FE Ttect, HO 6e cxonmeH (mpubnusutenHo 14%) 3a aBere rpynu BbB BTOpUS TECT.
Orpann4aBaHeTO Ha HUBOTO Ha XpaHEHE Ha MJlaJu OWYeTa CUJIHO HaMajsiBa BapuaOUIIHOCTTA Ha
RFI B cpaBHenue c¢ xuBoTHUTE xpaHeHH ad libitum, He3aBHCMMO galyd OrpaHUYEHUETO Ha
XpaHata mpeaxoxaa wiam ciaeaBa ad libitum xpanenero. Hammre KOHCTaTanuy MOIKPETIST
KOHIEMNIUATA, Y€ alleTUThT € OCHOBHA JIeTepMHHaHTa Ha Bapuanuute Ha RFI mpu 6uuera, HO He
Y Ha BapUAIIMUTE B XapaKTEPUCTUKUTE CBbp3aHu ¢ pactexa, karo FCE wim RG. Te3u pesynratu
ChIll0 mpeamnonaraT, ye FE u3mepeHo mpu cUTyalluy Ha OTPaHUYEHO XpaHEHE MOXKe Ja Oble
pa3IMyHEH MPU3HAK MPH )KUBOTHUTE B CpaBHEHHWE ¢ TO3M m3MepeH mpH ad libitum ycnoBust Ha
XpaHeHe.



Between-animal variability in feed efficiency of beef cattle is affected by feeding level
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Abstract

The objective of this study was to evaluate the variance and animal ranking for RFI, RG and
FCE in bulls under either ad libitum or restricted feeding. Sixty Charolais crossbred young bulls
(427 £ 20.4 kg body weight, BW) were tested twice for FE in a crossover design with 2 test
periods of 70 days each. After an adaptation period of 3 weeks, animals were blocked on BW,
and within block randomly allocated to one of two groups of 30 individuals. For the first FE test,
one group was assigned to restricted (R1) and the other group to ad libitum (A1) feeding levels.
For the second FE test, the groups switched feeding level and group R1 was this time fed ad
libitum (A2) and group Al was restricted (R2). Backfat depth measurements were conducted by
ultrasound at the beginning and end of each period. The RFI and RG values were calculated for
each condition (R1, Al, A2, R2) independently, as the difference between observed and
predicted DMI or BW gain, respectively. Mean DM intake was 6.70 and 8.55 kg/day for animals
undergoing feed restriction in the first (R1) and second (R2) FE test, respectively. Corresponding
values for ad libitum animals were 9.55 (Al) and 10.50 (A2) kg/day. This represented a mean
feeding level of 1.42% and 1.85% BW for the restricted and ad libitum groups, respectively. The
ADG for R1, R2, Al and A2 groups was 0.74, 0.92, 1.59 and 1.49 kg, respectively. For RFI, the
between-animal variability (coefficient of variation, CV) was on average 6 times higher for the
ad libitum (4.5% CV) compared to the restricted (0.7% CV) feeding group in both FE tests. In
contrast, with RG and FCE the CV was almost twice as high in the restricted (15% and 23%,
respectively) compared with the ad libitum (8% and 13%, respectively) group during the first FE
test, but was similar (approximately14%) for both feeding groups in the second test. Restricting
the feeding level of young bulls severely decreased the RFI variability compared with animals
fed ad libitum, regardless if feed restriction preceded or followed ad libitum feeding. Our
findings support the concept that appetite is a primary determinant of RFI variation in bulls but
not of variation in growth-related traits such as FCE or RG. These results also suggest that FE
measured under restricted feeding situations may be a different animal trait compared with that
measured under ad libitum feeding conditions.
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