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IHNOJOXKEHHA

PO MMOPSITOK ®OPMYBAHHSI 3BIPHUKA HAYKOBHX ITPAIID
«TEXHOJIOTI'TSI BUPOBHULTBA I IEPEPOBKHA MMPOAYKIII TBAPUHHUIITBA»

30ipHHK HAYKOBHUX Mpallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IpYKOBaHUX apKy-
mriB, hopmatoM A4 i BUIaeThCA ABidi Ha pik THpaxeM 300 mpuMipHHUKIB.

Jo myOmikartii y 30ipHUKY BiIMOBITHO IO BCTAHOBJICHUX BHUMOT NPUHMAFOTHCS CTaTTi, B SIKMX BHCBIT-
JIFOIOTBCA PE3YNBTaTH HAYKOBUX JAOCHIPKEHb, III0 MAlOTh HAYKOBE 1 PAaKTUYHE 3Ha4eHHS Ta HOBHU3HY. CTar-
T Ma€ OyTH HaIKCaHa YKPaiHCHKOIO, POCICHKOI0, aHITIHCHKOI0, HIMEIIBKOIO UM (hPaHIy3bKOK MOBOIO.

VY koxHOMY HOMepi MyOITiKYIOTbCA 2—3 OIJISAOBI CTaTTi MPOBIAHKX (axiBLiB y cBOiil ramysi 3 ak-
TyallbHUX MTUTaHb.

CrartrTi 110 30ipHUKA TOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Buimmyck 30ipHHKIB miepe0adacThes 10
1 mumas ta 1 cigas. JJomaTkoBi BUITYCKY 3a MaTepiajaMu Iep>KaBHUX 1 MDKHApOIHUX HAYKOBUX KOH-
(epeH1ii, sKi MPOBOAITHCS B bionepKiBChbKOMY HAIllOHAILHOMY arpapHOMY YHIBEPCHTETi, BUIAIOTh-
CSI TIPOTATOM TPHOX MICSIIIIB 13 JTHS TI0/1a4i MaTepialliB y peaaKIliiHO-BUIaBHUINI BiIiI.

IMopsaok noganHs pyKkonuciB

Pykommcu craTeit 3a miamucoM aBTOPIB, HA MAIIEPOBOMY Ta €IEKTPOHHOMY HOCISIX, 3 PEIICH31IMHI —
BHYTPILIHBOIO 1 30BHILIHBOIO, MTOJJAIOTHCS BiAMOBIJAIEHOMY 32 BHUITYCK WICHY PEIKOJIeTii (pu3Hava-
€TBCS 32 PILLICHHSAM pPEAKOJerii), SKUi BH3Hayae perneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
caipoOiTHuKiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JINCTOM BiJ] OpTaHi3aIlii 3a miamicoM KepiBHUKA.

Perien3eHT o1iHIOE CTATTIO HA BiAMOBiMHICTh BUuMoram BAK i Bu3Hauae AOIIIBHICTD 11 OMyOITiKy-
BaHHsI, 32 HEOOXiTHOCTI pOOWUTh KOHKPETHI 3ayBaKCHHS IOJ0 TMOKPAIIEHHS POOOTH (IOIMYyCKAETHCS
pyKOTHCHA perieH3sis). TepMin peren3yBaHHs — He OuTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBa)KEHb PEICH3EHTA Ta OTPUMAaHHS TIO3UTHUBHOI PEIICH3i1 aBTOpP MOA€E CTATTIO
BIJITOBIJATBHOMY 32 BHITYCK, SIKUI TIEpe/ae BCi CTATTI 3aBilyBauyy peIaKiliifHO-BUAaBHIYOTO BiIUILTY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa JOOIpaIfOBaHHS) CTATTsI 3HIMAETHCS 3 APYKY.
[Ticns HaykOBOTO pefaryBaHHS JIsl BUPABICHHS TEXHIYHUX MIOMUIIOK CTaTTs HAMIPABIISETHCS aBTOPY,
MICJIS YOTO BUMPABJICHUI €ICKTPOHHHI Ta NANePOBUiA (3 MpaBKaMu pelakTopa) BapiaHTH CTATTi OBe-
PTarOTHCS BiAMOBIJAIBPHOMY 3a BHITYCK Ha ITOBTOPHE pearyBaHHS, 1 JIWIIE ITiCIIS IbOTO PEIAKTOP Bif-
JIa€ CTATTIO Ha BEPCTKY B ApyKapHI0. CTaTTi IHOTOPOAHIX aBTOPIB TEXHIYHO OMPAITbOBYIOTHCS TEXHIU-
HUM PEIaKTOPOM.

Opurinan-makeT 30ipHIUKa B 000B’SI3KOBOMY MOPSIIKY HiAMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPOI-
HIX aBTOPIB — BiJIITOBIJATFHAM 32 BHITYCK.

Jlo3BiN 0 APYKY HaJa€ BYCHA Pajia YHIBEPCHUTETY.

Bumorn 1o ogopmieHHs crarteit

3a BuMoramu 70 (paxoBHUX BUIAHB CTATTi, IO TOJJAIOTHCS, TIOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
K1A HOCITIOBHOCTI:
. YIK.
. [IpizBuine aBTopa, iHiMiaMH, HAYKOBHU CTYIiHB, Miclie po0OOTH, e-mail.
. Ha3pa cratri.
. AHOTaIIiA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KitrouoBi cimoBa yKpaiHCHKOI0 MOBOIO.
. [locranoBKka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHs.
. Marepian i METOIMKa JOCITiHKCHHSL.
10. OcHOBHI pe3yAbTATH JOCIIHKCHHSI.
11. BucHoBKHU.
12. Criucok miteparypu (He crapimie 10 pokiB Ta He MEHIIe 3 HKEpeNT aBTOPIB AAJIEKOTO 3apyOikKs).
13. Crmcoxk nitepatypu natuauneio references.
Jlist 11h0T0 HEOOX1THO 3alTH HA CalT TpaHCTiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CITHCOK JITepaTypy HaBEJICHUH y ITyHKTI 12.
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3pazok:

1. Biorexuomnorist: miapyunuk / B.I'. T'epacumenko, Ta in.; mix 3ar. pea. B.I'. 'epacumenka. K.: ®ipma «[HKOC», 2006.
647 c.

1. Gerasymenko, V.G., Gerasymenko, M.O., Cvilihovs'kyj, M.I. ta in. Pid zag. red. V.G. Gerasymenka(2006).
Biotehnologija: pidruchnyk [Biotechnology: textbook]. K., Firma «INKOS», 647 p.

14. Anotartis pociiickkoro MoBoro (He Mermre 600 3HaKiB) Ma€ BKIIOYATH Ha3BY CTATTi, IIPi3BHIIIE,
1HIIaTK aBTOpa, KITIOYOBI CIIOBA.

15. AHoTanis aHrmiCEKOI0 MOBOIO — 2 cropinku (5000 3HakiB), Ha3Ba CTATTi, MPI3BHIIE, HIIIATH
aBTOpA, KJIIOYOBI CJI0Ba— 3 000B’SI3KOBUM IIPEIICTABICHHAM 11 MOBOIO OPHUTIHAITY Ta 3a3HAYEHHSIM TIpi-
3BHIIIA, TOCATH Ta MANKUCY (QaxiBIsl, sIKMH BIAMOBIgA€E 3a SKICTh MepeKyiaay. AHOTAILs y BapTiCTh ITy-
OiKkarii cTaTTi He BXOJHTS.

16. HasBHICTB perieH3ii JOKTopa Hayk 000B’ SI3K0BA.

O6csr crarti craHOBUTH 6—8 cTopiHOK. TekcT crarTi HabupaeTbes B pepakropi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, gepe3 1,5 iHTepBanu koM rorepaoro Habopy. Koxkna cropi-
HKa JPYKYEThCS Ha OAHOMY Oo1li cTanaapTHOro apkyma (210x297 mM, dopmar A4); npu pomy JiiBe
rrosie — 30 MM, ipaBe — 10 MM, BepxHe 1 HIDKHE — 20 MM.

I[MPI3BUILIE ABTOPA TA IHILIAJIM, 3AT'OJIOBOK CTATTI, CITMCOK JITEPATYPU —
3 BeNMKoOi Jritepu. [Ipi3Buire aBTropa, iHimiaay, Horo HAyKOBHM CTYIIIHB Ta e-mail 3a3Ha4aroThCs Imepe
3aroJIOBKOM CTaTTi. ABTOPH BKa3yIOTh IOBHY Ha3By HAaBUAIBHOTO 3aKaly UM YCTAHOBH, JIe¢ BOHHU
MPALIOIOTh (UB. 3Pa30K).

3pa3ok

YK 636.2.082.31

CTAPOCTEHKO 1.C., xaug. c.-r. Hayk
bBinoyepxiscokutl nayionanoHull azpapuuti yHieepcumem
staros @ukr.net

IUVIEMIHHA IIIHHICTh PEMOHTHHMX BYT'AiB HA OCHOBI OLIIHKH iX IPEJKIB

Buxopucrana mitepaTypa MOJAEThCSA B KiHIT CTATTI B MOPSAKY 3raayBaHHS JHKEpeT Y TEKCTi 3a ix
HACKPi3HOIO HyMEPAII€IO 1 3a3HAYCHHSAM Y TEKCTI MOCHIaHb y KBaApaTHUX AyXKKkax. biomiorpadiaauii
ciucok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI IMMOAAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matote OyTu HaOpani B nporpami Microsoft Word a6o MS Excel; mpugt — Times New
Roman Cyr, 12 pt; mmpuna — He 6inbme 14 cm; moBHe 0OpamIIeHHS; BUKIIOYKA TI0 IEHTPY; MaJleHb-
KHMH J1iTepamMu. 3pa3ok opopMIICHHS TaOJIHUIIL:

Tabmuns 1-CynyTHs Bapianisi Mick mepiofiom icHyBaHHSI MAJTHX NMepepOGHUX MiANPHEMCTB
chepu AIIK Kutomupcebkoi 06,1acTi Ta HAABHICTIO CTPATEriYHOrO NJIAHYBAHHS

. 3acTocyBaHHs cTpaTeridHoro miamysamms ( Y
Iepion y p y (Y)
iCHYBaHHS TaK H1
KiJIbKICTBIII AIPHEMCTB (IIT.) y % KUJIBKICTh MIATNPUEMCTB y %
Bceporo, oguHuIb 55 78,6 15 214

®opmynu noBuHHI OyTH HanmcaHi B nporpami Equation Editor 3.0 (e pegakrop € BHyTpilIHIM
peaakTopoM popmyi y Microsoft Word); 3MiHHI MaTeMaTHUYHI BEJIUYUHH B TEKCTI BIAMOBIAHO 110 (o-
PMyJ HaOUPaIOTHCS KYPCUBOM.

Pucynku (miarpamu, $oTo, MaarOHKH) BHKOHYIOTb Y penakropi Microsoft Word 3a mgormomororo
¢ynkuii «CTBOPUTH PUCYHOK» y YOpHO-Oiomy BapiaHTi. BiH mMae Oyt po3ramoBaHuii 1O LEHTPY,
mupuHa — He Oinbire 14 cMm, 6e3 00TiKaHHSA TEKCTOM. Y BHIIAJIKY CKIaJHHUX KPECIEHb 1X CIIil BUKOHY-
Baru B peaakTopi Corel Draw Bepcii e Hkue 5.0, 32 yMOBH, 110 TEKCTOBI BKpaIlJICHHS BUKOHAHI Ta-
paityporo Times New Roman Cyr i po3mipom 14 mynkris. ®@otorpadii MaioTs OyTH 4OpHO-01TMMU B
okpeMoMmy (aiiai «Poto». Y caMoMy 3k TEKCTI BKa3zyeThes Mictie 1 Gotorpadiii. Hassa pucyHka 4du
¢dortorpadii po3milIyeTbes Ml HUMHU 1 HAOUPAETHCS WPUPTOM 12, KUPHUMU MaJCHBKUMH JiTEpaMHu,
yCl MiAPUCYHKOBI OSCHEHHS — CBITJIUM IIPUPTOM.

I'padiku BukonyroTbes y mporpami MS Excel, sk 1 pucyHKH.

Tabnuwi, pucyHkH, rpadiky, GopMyIr HOMIIIAIOTHCS MICIs MTOCHIAHHS Ha HUX Y TEKCTI.

CrartTi, 0 HE BiMOBIAAIOTH HABEJCHUM BUMOTaM, OyIyTh BiAXuJIeHI O¢3 TOBEPHEHHS aBTODY.
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PAPAVER RHOEAS L. BEE POLLEN

Mertolo HamuMX OCTIIKEHb OyJI0 BCTAHOBHTH MOP(QOJIOTIYHI 1 CIIEKTPOMETPUYHI XapaKTePHCTHKU, BMICT (hEHOIBHUX
CHOJYK Ta aHTHOKCHJAHTHY aKTUBHICTH OKOIHMHOTO OOHINOKS 3 P. rhoeas. 3pa3ku MOHO(IOPHOTO 1 MONi(IOpHOTO OIKO-
JIMHOTO OOHDIOKs Oy 3i6pani B paiioHax KuiBcbkoi obnacti (Ykpaina) B niTHi# nepion 2016 poky 3a JOIOMOT00 HaBICHUX
MIJIKOBIIOBIOBauiB. boTaHiuHe MOoXomKeHHs, MOHO(MIOPHICTh, cHOPMOBaHICTh i MOP(OIIOTIYHI MTapaMeTPH MHIKOBUX IPy-
040K BU3HA4aj M B labopaTopii kadenpu KoHspcTBa i OpkinpHUITBa HanioHansHOTo yHiBepcUTeTY GiopecypciB i mprpoao-
KOpUCTYBaHHS YKpaiHu. CHeKTpOMEeTpUYHI HapaMeTpu i aHTHOKCHIAHTHY aKTHBHICTH OPKOJIMHOTO OOHLKXS 3 P. rhoeas
JocIiKkyBain B 1aboparopii IncTutyTy oxoponu GiopizomaHiTTs i 6ionoridnoi 6e3nexu ClIoBaIbKOro arpapHOro YHiBEpCH-
tety B HiTpi. Bioximiuni aHani3u npoBoawy B 1adopaTopii kadenpu 30epiraHas Ta nepepoOKu poCIMHHUX NpoayKTiB Cio-
BaIIbKOTO arpapHoOro yHiBepcurery B HiTpi.

YcranoBmm MopQoJIOTiyHI MapaMeTpy IMHIKOBOI IPYNOYKH O/PKOIMHOTO OOHDNOKS 3 P. rhoeas: nosxuna — 3,31 +
0,033 mm, mmpuna — 2,97 + 0,044 mm; maca — 9,87 + 0,25 mr. Yucrora MoHOGIIOPHOTO OHKOIMHOTO OOHDKXKS 3 P. Rhoeas
3Haxoamnacs B Mexax Bia 85 no 91 %. INonidnopue 6mKonune 0OHDKKS 3aBkaAN MicTuio MeHIe 80 % MUIKOBUX IPyJI040K
3 P. rhoeas; y cepenquboMy B noniiopHoMy 30ipi OOHDKKS MUIIKOBI TPYIOUKH 3 P. rhoeas Tpamwisnch y Kimbkocti 38 %.
BusHaunnu napametpu Koibopy P. rhoeas 6mxonuHOro oOHDIOKS st Horo 6otaHiuHoi ineHTUdiKalii. MeTonom BUMipro-
BaHb 13 BUKIIFOUCHHSM J3epKajbHOI CKIIAIOBOI 3 ocBiTioBauamu D65/10 ° 1 A/10 © Bigmosimgno: L* —33,88 £ 0,251 33,91 +
0,25;a* — 0,04 £ 0,071 0,14 +0,12;b* — 4,42 £ 0,1314,45 £0,12;C* - 4,43 £0,1314,47 +0,11;h ° - 89,34 £ 0,871 88,01 +
1,68. MeToioM BUMIpIOBaHb 3 ypaxXyBaHHIM JI3EPKabHOT CKIIaoBoi 3 ocBiTimroBavyamu D65/10 © i A/10 °© BigmosimHo: L* —
41,09 £ 0,131 41,11 + 0,13;a* — -0,04 £ 0,03 1 0,03 + 0,08;b* — 3,28 £ 0,07 1 3,31 £ 0,07;C* — 3,29 + 0,07 1 3,32 + 0,07;h° —
90,76 £ 0,56 i 89,4 +1,39. HaxomkeHHs oiHa Ha OJHY JiHil, SIKi TOKa3yIOTh Pe3yJIbTaTH KOXKHOTO BUMiPIOBAaHHS MOHO(IIOP-
HOTO OKONMHOTO OOHIXOKS 3 P. rhoeas, Ha crekTpanbHOMY rpadiky CBIIYHTH PO T€TEPOTSHHICTh MUIIKOBUX IPYAOUYOK.
AHTHOKCHAAHTHA aKTHBHICTh O/DKOJIMHOIO OOHDKXKS 3 P. rhoeas y BOJHOMY i COHMPTOBOMY PO34YMHAaX CTaHOBUTH 68,61 +
6,712 % 155,80 + 1,492 % Bignosigno. BmicT denonprux cnonyk — 419,16 + 9,356 mr TEAC/r; denonbaux xucnor — 2,40 +
0,052 mr CAE/r; nonidenomnis — 16,47 + 0,339 mr GAE/r; ¢pnaBonoinis — 13,34 + 1,533 mr QE/r.

KunrouoBi cnoBa: 6pxomuue oOHiNOKS, Papaver rhoeas L., MOHOGQIIOPHICTB, CIEKTPOMETPIst, aHTHOKCUIAHTH, ()eHOIbHI
CIIOJIYKH.

Formulation of the problem. The use of bee pollen in the food, pharmaceutical and medicine
industries causes the need of a deep morphological research and of the spectrometric parameters for
interspecific product identification and further determination of its biochemical and microbiological
characteristics. The popularization of functional nutrition manufacturers to review the requirements for
quality and safety of products, improve technologies, environmentally friendly production and processing.

Analysis of recent researches and publications. The most scientific information and study of the
species Papaver rhoeas L. its characteristics as a harmful weed in the crops of agricultural plants [1, 2, 3].
However, due to the considerable distribution of this species on meadows, forests and animal wings,
P. rhoeas is gaining importance as polliniferous plant.

Scientists also convinced of the effectiveness of using P. rhoeas as a drug substance. It has been
established that seed of the species contains readine, protopin, papaver rubin, A, B, C, D, E, regenine,
isoregenin, isoradin, allocriptopin, coridine, stylopine, isocoridine, berberine and other alkaloids; sitosterol,
higher aliphatic alcohols and fatty acids, anthocyanins, pectin, iron salts and magnesium [4, 5].

P. rhoeas anatomical and morphological features of peduncle and self-incompatibility pollen of plant
were studied [6, 7, 8]. Detailed studies were of pollen grains of this species. Thus, M. Cresti, C. Milanesi,
P., Salvatici u A. C. Aelst, (1990) point to such features of mature pollen grains — «The mature pollen grain

©Adamchuk L. O., AkulonokO. I., Novytska A.T., IvaniSova E., Brindza]J., 2018.
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of Papaver rhoeas is bicellular. The vegetative cell contains numerous mitochondria; endoplasmic
reticulum is not very extensive and there are few ribosomes and plastids. Golgi bodies are in a very active
state. The generative cell is lobed and spindle-shaped. The cytoplasm contains many, generally
longitudinally arranged, bundles of microtubules. Other organelles are few in number, and include
mitochondria, Golgi bodies and short cisternae of endoplasmic reticulum» [9].

P. rhoeas pollen grains morphological features had been studied earlierly. Shape was defined elliptic in
the polar view and circular in the equatorial view (Al-Quaran, 2010). According to others, shape is circular
in the polar view, lobate in the dry pollen (PalDat). Exine sculpture was scabrate, verrucate, psilate,
perforate. Length of polar axis — 39,7 um, length of equatorial axis — 28,4 um [10, 11].

Given that the P. rhoeas vegetable raw material is valuable for the pharmaceutical industry, so it will be
relevant to investigate bee pollen.

It is known [12, 13, 14], that bee pollen has a high content of biologically active substances depending
on its botanical origin. Recently, researchers have established the morphological structure of pollen lumps:
weight — 10,11 mg, height — 2,86 mm, width — 2,45 mm [10].

Scientists have presented a lot of results on biologically active compounds in polyfloral bee pollen [10,
12], however, monofloral pollen informations is very few. Comparing monofloral bee pollen from other
plant species has met the following data. It has been determined [15], 75 wt. % ethanol/water extracts of
Schisandra chinensis (Turcz.) Baill., Brassica napus L., Phellodendron amurense Rupr., Prunus armeniaca
L. and Taraxacum officinale L. monofloral bee pollen had stronger antioxidant activities. And Prunus
armeniaca L., Camellia spp. and Helianthus annuus L. monofloral bee pollen presented excellent tyrosinase
inhibitory activities. Prunus armeniaca L. pollen exhibits both powerful antioxidant and strong tyrosinase
inhibitory activities.

Other scientists have established the antioxidant properties of examined plant species were different
and decreasing in the following order: Brassica napus subsp. napus L. > Papaver somniferum L. >
Helianthus annuus L.

Before that we were identified specific features of bee pollen with Corylus avellana L., Salix spp., Acer
spp., Brassica napus L. [16, 17, 18, 19]. However, questions remain insufficiently studied morphological
and biochemical characteristics of P. rhoeas monofloral bee pollen.

Therefore, the aim of our research was to establish morphological and spectrometric characteristics, the
content of phenolic compounds and the antioxidant activity of P. rhoeas bee pollen.

Materials and methods. P. rhoeas bee pollen was taken from locations in Kiev region in the summer
period 2016. Bee pollen is selected by outer pollen traps of bee colonies from local populations.
Monoflorality ratio of total bee pollen collection was determined by using percentage of P. rhoeas pollen
lumps to all other [20]. Botanical origin of bee pollen was installed by using pollen analysis [20].
Morphological features of bee pollen were defined in the laboratory of Institute Biodiversity Conservation
and Biosafety, Slovak University of Agriculture in Nitra. Weight of individual pollen lumps was
determined by using analytical scales ANG 100C (Axis). Length and width of bee pollen were measured
with software Ascension Waves Vision on photos of pollen lumps from electron microscope Zeiss SteREO
Discovery V20. Color of bee pollen was determined by construct CIEL*a*b* color space model by using
spectrometry devices at Nicolet 6700 FT-IR Spectrometer and Lovibond SP62 S/N 044929. Used SCE
(Specular Component Excluded) and SCI (Specular Component Included) methods. Bee pollen shaping
level was determined by method, which was developed at the Department of beekeeping NULES of
Ukraine [21]. The content of phenolic compounds and antioxidant activity of bee pollen were determined
using standardized methods on the equipment laboratory of Institute Biodiversity Conservation and
Biosafety, Slovak University of Agriculture in Nitra. Obtained numeric data were subjected to the statistical
analysis.

Results of the research. Dimensions of the length and width of pollen lumps were determined from the
average sample of P. rhoeas bee pollen (n=30). The length was in the range from 2,9 to 3,77 mm and
averaged 3,31 + 0,033 mm. The correlation coefficient of 7,15 % indicated a low degree of variability of
this feature (Cv < 10 %). The width of the pollen lobes was in the range from 2,26 to 3,47 mm, averaged
2,97 £ 0,044 mm. The correlation coefficient of 10,6 %, indicates the average degree of variability of this
feature (Cv > 10 %). Can be assumed that of the pollen load width depends on the level of formation bee
pollen and may vary depending on filling capacity of pollen collection basket on bee's leg. In contrast, the
length is stable and depends on the length of pollen collection basket on bee’s leg.
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In general, we can state that for P. rhoeas bee pollen the average size of pollen loads is 3,31 mm in
length and 2,97 mm in width (fig. 1).

a

Figure 1. The shape level and morphological parameters bee pollen lumpsof Papaver rhoeas L.
(a — morphometric measurements and scale of pollen shape level; b — diversity of bee pollen;
¢ — width of pollen lump; d — length of pollen lump, 1-5 — levels of shaping)

Determine the weight of one pollen load from the average sample of P. rhoeas bee pollen (n=50).
This indicator was in the range from 6,7 to 13,7 mg, average it was 9,87 + 0,25 mg. The coefficient of
variation was 18,3 %, which indicates a high degree of variability (Cv > 10 %). The scope of the data
average weight means different density of formation of pollen loads by bees. And consequently, it af-
fects the different concentrations of nutrients in bee pollen, influencing the biochemical characteristics
of the product. As a result of the visual assessment, it was found that the color of P. rhoeas monofloral
bee pollen from was different depending on the collection period. Probably this was due to falling into
pollen lumps of pollen of other plant species. The percentage of monoflority were determined in bee
pollen collected samples using pollen analysis (fig. 2).

Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %. Polyfloral bee pol-
len always less than 80 % P. rhoeas pollen loads, and on average, in polyfloral collection pollen
gets 38 %.

Color of bee pollen was determined the means of color perception by using the parameters: light-
ness (L*); the ratio from green to red color (a*); the ratio from blue color to yellow (b*); relative satu-
ration (C*); hue angle (h°) (tab. 1).
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2M

Figure 2. Samples bee pollen: 1M — monofloral(sample Ne 2, 18—12 June, 87 % — P. rhoeas,
13 % — others spices); 2M — monofloral (sample Ne 10, 19-25 June, 85 % — P. rhoeas, 15 % — others
spices); 3M — monofloral (sample Ne 58, 7-10 July, 91 % — P. rhoeas, 9 % — others spices);
4P — polyfloral (sampleNe 15, 19-25 June, 38 % — P. rhoeas, 62 % — others spices).

Table 1 — P. rhoeas bee pollen spectrometric parameters (n=10)

Spectrometric parameter
Indicator
L* a* b* C* h°
Primary Illuminant D65/10°, SCI method
Min 40,41 -0,19 2,95 2,95 87,73
Max 41,75 0,12 3,65 3,65 93,19
X £ Sx 41,09 £0,13 -0,04 £0,03 3,28 £ 0,07 3,29 £0,07 90,76 + 0,56
§ 0,42 0,103 0,23 0,23 1,76
C, (%) 1,03 -232,003 6,99 7,01 1,95
Primary Illuminant D65/10°, SCE method
Min 32,49 -0,26 3,64 3,65 85,11
Max 35,11 0,36 4,96 4,97 93,14
X +Sx 33,88 £0,25 0,04 £0,07 4,42 £0,13 4,43+0,13 89,34 + 0,87
§ 0,79 0,22 0,42 0,42 2,76
C, (%) 2,33 515,79 9,51 9,503 3,09
Primary Illuminant A/10°, SCI method
Min 40,41 -0,19 2,95 2,95 77,84
Max 41,75 0,71 3,65 3,65 93,19
X +Sx 41,11 +£0,13 0,03 £0,08 3,31 £0,07 3,32+ 0,07 89,4 1,39
& 0,41 0,26 0,22 0,22 4,43
C, (%) 1,005 763,99 6,57 6,58 4,95
Primary Illuminant A/10°, SCE method
Min 32,49 -0,26 3,95 4,02 75,0055
Max 35,11 1,06 4,96 4,97 93,14
X +Sx 33,91 £0,25 0,14 £0,12 4,45+0,12 4,47 £0,11 88,01 + 1,68
4 0,78 0,39 0,37 0,35 5,33
C, (%) 2,29 284,45 8,22 7,75 6,05

Notation.X — arithmetic mean; Sx — error of a measurement; Max, Min — maximum, minimum value sample; Cv — coef-
ficient of variation; d — standard deviation; L — lightness; a — the ratio from green to red color; b — the ratio from blue color to
yellow; C — relative saturation; h® — hue angle; Primary Illuminant D65/10° — is a commonly used standard illuminant de-
fined by the International Commission on Illumination; Primary Illuminant A/10° -is intended to represent typical, domestic,
tungsten-filament lighting; SCE — Specular Component Excludedmethod; SCI — Specular Component Included method.
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According to research results of color model parameters with different methods (Specular Compo-
nent Excluded and Specular Component Included) using the standard illuminant (D65/10°) and typical
illuminant (A/10°), the averaged data were received spectrometric parameters, which later can be used
for identification of P. rhoeas bee pollen.

The difference in monoflority of the studied samples of bee pollen shows Report Color Plot and
Report Spectral Plot (fig. 3—4).

Printed: 17.6.2016 -- 13:40:25
Measured On: X-Rite SP62 CREILL
File Name: VOP_75_16.mif

Standard: Standard Trial 10: VOP-75-16 #010
CIE L*a*b* Full Scale = 2.0
D65 - 10°
Std Trial 10
L* 93.88 41.65
a* -1.00 -0.19 . wl
b* 431 3.40 *b !
C* 443 340
h° 103.09 93.20

AL* -52.23
- 0.81
Ab* -0.92
act -1.03
AH -0.67
AE*ab 52.25 + L
PASS/
EAIL FAIL

Figure 3. P. hoeas monofloral bee pollen Report Color Plot (n=10)

Printed: 17.6.2016 -- 13:40:43
Measured On: X-Rite SP62 CREILL
File Name: VOP_75_16.mif

Standard: Standard Trial 10: VOP-75-16 #010

% Reflectance
bN Std Trial 10 A 9401
400 36.60 10.56 -26.04
10 5987 10.90 -48.97
20 7364 1093 -62.71
30 78.11 1093 -67.18
40 7975 11.04 -88.71
50 80.75 11.00 -69.75
60 81.11 11.03 -70.08 44 |
70 8154 11.10 -70.44 :
80 81.88 11.18 -70.70
90 8252 11.25 -71.27
500 83.04 11.46 -71.58
10 83.74 1202 -71.72
20 8453 1247 -72.06
30 85.13 1259 -72.54
40 8566 1253 -73.13 4707
50 8589 1246 -73.43
60 86.14 1241 -73.73
70 86.09 1234 -73.75
80 86.05 12.37 -73.68
90 86.02 1243 -73.59
600 8595 1246 -73.49
10 8581 1251 -73.30 o354
20 8566 1263 -73.03
30 8552 1284 -72.68
40 8559 1296 -72.63
50 8565 13.06 -72.59
60 8565 13.18 -72.47
70 8550 13.31 -72.19
80 8549 13.49 -72.00 ; ; |
90 8552 13.76 -71.76 0 T i 1
700 85.35 14.23 -71.12 400 500 600 700

Figure 4. P. rhoeasmonofloral bee pollen Report SpectralPlot(n=10).
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Going one by one lines by P. rhoeas monofloral bee pollen Spectral Plot, which show the results
of each measurement there is evidence heterogeneous pollen grains in bee pollen. That, pollen loads of
bee pollen contain only P. rhoeas pollen grains. On Color Plot reflected square identification of the
color of bee pollen in the color model CIEL*a*b* color space.

After confirmation of monoflority P. rhoeas bee pollen, determined the content of biologically ac-
tive substances. Namely, antioxidant activity of water and methanol solution (%); phenolic acids (mg
CAE/g) and phenolic compounds with phosphomolybdenic method (mg TEAC/g); polyphenols (mg
GAE/g) and flavonoids (mg QE/g) (tab. 2).

Table 2 — P. rhoeas bee pollen biologically active substances (n=3)

Ne Indicator Value, X £Sx
1 Antioxidant activity of water solution, % 68,61 £6,712
2 Antioxidant activity of methanol solution,% 55,80 + 1,492
3 Phenolic compounds with phosphomolybdenic method, mg TEAC/g 419,16 £9,356
4 Polyphenols, mg GAE/g 16,47 + 0,339
5 Flavonoids, mg QE/g 13,34 £ 1,533
6 Phenolic acids, mg CAE/g 2,40 £ 0,052

Notation. TEAC — trolox equivalent antioxidant capacity; GAE — gallic acid equivalent; CAE — caffeic acid equivalent.

It was found that in the water solution, the antioxidant activity of P. rhoeas bee pollen was higher
by 12,81 % compared to methanol. Total content of phenolic compounds using phosphomolybdenic
method was on average 419,16 + 9,356 mg TEAC/g. Of these, phenolic acids were 2,40 + 0,052 mg
CAE/g and polyphenols 16,47 + 0,339 mg GAE/g. Contents flavonoids was 13,34 + 1,533 mg QE/g.

Conclusions. P. rhoeas. bee pollen loads morphometric parameter are length 3,31 + 0,033 mm,
width 2,97 + 0,044 mm and weight 9,87 + 0,25 mg. Purity P. rhoeas monofloral bee pollen are in the
range from 85 to 91 %. Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads, and on av-
erage, in polyfloral collection pollen gets 38 %.

The color parameters of P. rhoeas bee pollen for its botanical identification have been investigated.
Specular Component Excluded method with illuminants D65/10° and A/10° respectively: L* —33,88 +
0,25 and 33,91 +0,25; a* — 0,04 £ 0,07 and 0,14 + 0,12; b* - 4,42 £ 0,13 and 4,45 £ 0,12; C¥* - 4,43 £
0,13 and 4,47 £ 0,11; h°® — 89,34 + 0,87 and 88,01 + 1,68. Specular Component Included method with
illuminants D65/10° and A/10° respectively: L* — 41,09 + 0,13 and 41,11 + 0,13; a* — -0,04 £ 0,03
and 0,03 £ 0,08; b* — 3,28 £ 0,07 and 3,31 = 0,07; C* — 3,29 £ 0,07 and 3,32 + 0,07; h® — 90,76 + 0,56
and 89,4 +1,39.

Heterogeneous pollen grains in bee pollen are confirmed by the results of each measurement of
P. rhoeas monofloral bee pollens, which show one over one lines on Spectral Plot.

Antioxidant activity of P. rhoeas bee pollen in water and methanol solution were 68,61 + 6,712
and 55,80 + 1,492 % respectively. The content of phenolic compounds is 419,16 £+ 9,356 mg TEAC/g;
phenolic acids — 2,40 + 0,052 mg CAE/g; polyphenols — 16,47 + 0,339 mg GAE/g; flavonoids — 13,34
+ 1.533 mg QE/g.

The publication was prepared with the active participation of researchers involved in the Interna-
tional network AgroBioNet of the Institutions and researchers for realization of research, education
and development program «Agrobiodiversity for improving nutrition, health and life quality» TRIVE
(ITMS 26110230085) and within the project ITEBIO (ITMS 26220220115). Co-author Leonora
Adamchuk thanks the International Visegrad Fund for scholarship and research internships, during
which were got the results and knowledge presented in this paper.
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IMuesunas o6HoxkKa ¢ Papaver rhoeas L.

JLA. Anamuyk, A.U. Akyiaenok, A.T. HoBuukas, 3. UBanumosa, 5. Bpunasa

Ienbro HammMX HWCCNeNOBaHUN OBLUIO YCTAHOBUTH MOP(OIOTUUECKUE U CIIEKTPOMETPHUCCKHIE XapaKTEPHCTHKH, COLEpKaHUe
(hEHOJBHBIX COSMHEHNH U aHTHOKCHIAHTHYIO aKTHBHOCTBIO ITUETHMHOM 00HOXKKH C P. rhoeas. OOpa3mbl MOHO(IIOPHOH | MOJH-
(ropHO# rmMuenHOM 06HOXKKN ObUIH coOpaHs! B paifonax Kuesckoit obmacty (Ykpauna) B ierauii meproxn 2016 roxa ¢ momMonisio
HaBECHBIX NbUIbLIECYJIABIMBATEICH. BoTaHueckoe MpOUCX0XAEHHE, MOHOGIIOPHOCTh, CHOPMHPOBAHHOCTb M MOP(OJIOrHYecKie
1apamMeTphl MbUIBLEBBIX KOMOYKOB ONpPEAEIUIM B JabopaTopuu Kadenpbl KOHEBOCTBA U MTYENoBoACTBa HarmonansHoro yHusep-
cuTeTa GUOPECYPCOB U MPUPOIOTIONB30BaHHS Y KpanHbl. CIEKTPOMETPHUECKHE MapaMETPhl U aHTUOKCUIAHTHYIO aKTUBHOCTD IT4e-
JIMHOM OOHOXKU ¢ P. rhoeas uccnenosany B nadoparopun VIHCTUTYTa 0XpaHbl OMopa3zHooOpasusi i OHOIOrHYecKoi 6e30MacHOCTH
CroBarxoro arpapHoro yHusepcurera B Hurpe. broxumirdeckue ananm3sl IPOBOAWIIM B JIAOOPAaTOpUHX KadeIpsl XpaHSHHS U Iepe-
PabOTKU pacTUTENBHBIX MPOIyKTOB CIIOBAIKOTO arpapHOro yHusepcutera B Hurpe.

YcranoBmm MopdoorHieckre napaMeTpsl MbUIBIEBEIX KOMOYKOB ITYEIUHON OOHOXKKH C P. rhoeas : mmHa — 3,31 +
0,033 MM, mmpuna — 2,97 + 0,044 mm; macca — 9,87 £ 0,25 mr. Uncrora MOHOQIIOPHOH MYETHHON 0OHOXKKY ¢ P. rhoeas
Haxonuiaach B npenenax ot 85 1o 91 %. [lonudnopHas muennHas o6HOXKKa Beeraa conepxana MeHee 80 % MbUIBLEBBIX KO-
MOYKOB ¢ P. rhoeas; B cpennem B noiauiopHoM cOope 0OHOXKKH MbUIBIIEBbIE KOMOYKHU C P. rhoeas BCTpedanuch B KOJIHYE-
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ctBe 38 %. Onpenenuiny napamerpsl 1Bera P. rhoeas maennHONW OOHOXKKH Ui ero OoTaHMYecKoi naeHTHdukamu. Merto-
JIOM M3MEpPEHUIl C HCKIIIOUEHHEM 3epKalIbHOW coctaBisitouleit ¢ ocserureasimu D65/10 ° u A/10 °, coorBercTtBeHHo: L* —
33,88 +£0,25u 33,91 £0,25;a*-0,04 £0,07 1 0,14 +0,12; b*-4,42+0,13u4,45+0,12; C*-4,43 £ 0,13 u 4,47 £0,11; h
°— 89,34 £ 0,87 u 88,01 + 1,68. MeromoMm u3MepeHuil ¢ yueToM 3epKanbHON cocTaBistoniell ¢ ocseruresnsimu D65/10 ° u
A/10 ° cootBercTBenHo: L * — 41,09 £ 0,13 u 41,11 £0,13; a* — - 0,04 £0,03 u 0,03 £0,08; b* - 3,28 £0,07 u 3,31 £ 0,07,
C*-3,29+0,07 13,32 £0,07; h °-90,76 + 0,56 u 89,4 + 1,39. HaxoxaeHue Apyr Ha Apyra JUHUH, KOTOPbIE TOKA3bIBAIOT
Pe3yabTaThl KOKIOro U3MEPEHUS MOHO(MIOPHOIO MUENINHONH OOHOXKHU C P. rhoeas Ha CIEKTpalbHOM rpadyKe CBUAETENIb-
CTBYET O T€TEPOTCHHOCTH MbLIHIIEBBIX KOMOYKOB. AHTHOKCUIAHTHAS aKTUBHOCTh MUEIIMHON OOHOXKH ¢ P. rhoeas B BOJTHOM
Y CIIEPTOBOM pacTBopax coctasisieT 68,61 + 6,712 % u 55,80 + 1,492 % coorBercTBeHHO. Coneprkanue (EHONBHBIX COCIIH-
Heruid — 419,16 £ 9,356 mr TEAC/T; denompnbix kuciot — 2,40 + 0,052 mr CAE/r; nomudenonos — 16,47 + 0,339 mr
GAE/r; dnaBoroumos — 13,34 + 1,533 mr QE/r.

KunroueBble ciioBa: muenuHas 00HOXKa, Papaver rhoeas L., MOHODIOPHOCTb, CIIEKTPOMETPHS, aHTHOKCUAAHTHI, (e-
HOJIbHBIC COCTMHCHHMS.

Papaver rhoeas L. bee pollen

L. Adamchuk, O. Akulonok, A. Novytska, E. IvaniSova, J. Brindza

The aim of our research was to establish morphological and spectrometric characteristics, the content of phenolic
compounds and the antioxidant activity of P. rhoeas bee pollen. Samples of monofloral and polyfloral bee pollen were
collected in districts of the Kiev region (Ukraine) in the summer period of 2016 with the help of hinged pollen traps. Bo-
tanical origin, monoflorality, level formation and morphological parameters of pollen lumps were determined in the la-
boratory of the Department Horse Breeding and Beekeeping of the National University of Life and Environmental Sci-
ences of Ukraine. Spectrometric parameters and antioxidant activity of P. rhoeas bee pollen were investigated in the la-
boratory of the Institute of Biodiversity Conservation and Biosafety of the Slovak University of Agriculture in Nitra. Bio-
chemical analyzes were carried out in the laboratory of the Department of Storing and Processing of Plant Products of the
Slovak University of Agriculture in Nitra.

P. rhoeas bee pollen morphological parameters were established: length — 3,31 + 0,033 mm; width — 2,97 + 0,044 mm; weight —
9,87 £ 0,25 mg. Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %. Polyfloral bee pollen always less than 80 %
P. rhoeas pollen loads, and on average, in polyfloral collection pollen gets 38 %. P. thoeas bee pollen of the color parameters were
determined for its botanical identification. Specular Component Excluded method with illuminants D65/10 ° and A/10 ° respective-
ly: L*-33,88 £0,25 and 33,91 £ 0,25; a* — 0,04 + 0,07 and 0,14 +0,12; b* - 4,42 £ 0,13 and 4,45 £ 0,12; C* - 4,43 £ 0,13 and 4,47
+0,11; h °-89,34 £0,87 and 88,01 * 1,68. Specular Component Included method with illuminants D65/10 © and A/10 ° respective-
ly: L* — 41,09 £ 0,13 and 41,11 + 0,13; a* — -0,04 + 0,03 and 0,03 £ 0,08; b* — 3,28 £ 0,07 and 3,31 + 0,07; C* — 3,29 + 0,07 and
3,32 +0,07; h °—90,76 £ 0,56 and 89,4 +1,39. Heterogeneous pollen grains in bee pollen are confirmed by the results of each meas-
urement of P. rhoeas monofloral bee pollens, which show one over one lines on Spectral Plot. The antioxidant activity of P. rhoeas
bee pollen in aqueous and alcoholic solutions were 68,61 + 6,712 % and 55,80 + 1,492 %, respectively. The content of phenolic
compounds is 419,16 + 9,356 mg TEAC/g; phenolic acids — 2,40 + 0,052 mg CAE/g; polyphenols — 16,47 + 0,339 mg GAE/g; fla-
vonoids — 13,34 + 1.533 mg QE/g.

Key words: bee pollen, Papaver rhoeas L., monoflorality, spectrometry, antioxidants, phenolic compounds.

Haoitiwna 14.05.2018 p.

YK 636.4.087.8

BOHIAPEHKO JI.B., xaHj. BET. HAyK

MAJIMHA B.B., xaHJ. BET. HAyK

binoyepxiscokuii Hayionanvruli azpapruil yHigepcumem
lvbondarenko @ukr.net

BIIJIMB ITPOBIOTHUKY IMPOTEKTO-AKTUB HA BMICT
BIOTUYHUX EJJEMEHTIB Y CUPOBATIII KPOBI IIOPOCAT

OpraHi3M MOJIOJHSKY CBHHEH 3a3Ha€ BIUIMBY 0araThbOX HECHPHUSTIMBHX YMHHHKIB, SIKi 3MIHIOIOTH HOpMasbHE (Y-
HKI[IOHYBaHHS OCHOBHHX CHCTEM JKHTTEMISUIBHOCTI i, 0COOJIHBO, MITYHKOBO-KUIIKOBOTO TpakTy. IIpoGioTHky s TBa-
PUH € BOXIIMBUM JIKapCHKUM 3ac000M, IO TONOMAarae HOpMasli3yBaTH KUTbKICHHH 1 IKiCHHH CKJIaJ MIKpO(JIOpH KHUIIEYHHKA
i 3aXHCTUTH MOJIOJIHSK Bil 6araTboX MaTOreHHUX MiKpoOpraHizMiB. Maio4n y cBOeMy CKJIajli KOPHUCHI OakTepii pi3HUX BUIB,
NPOOIOTHKY BUTICHAIOTH IATOTEHHY (JIOpPY 3 KUILEYHHKA TBAPUH 1 3aCENAI0Th HOro KOPUCHUMU MIKpPOOpraHi3MaMH. 3aBasKu
HOpMaJTi3anii 6akTepialbHOro CIIiBBiJHOLICHHS MOJIMIIYETHCS MEPETPABICHHS KOPMIB i BCMOKTYBAHHSI TOYKUBHUX PEYOBHUH.
IMopyuieHns xapakrepy MeTabOJIUHHMX MPOILECIB Yy TKAaHWHAX MMO3HAYAEThCS HA MOKa3HHWKaX KPOBi, TOMY IEBHA KiJIbKiCTh
BMICTY JESKHX ii CKJIaIOBUX YAaCTHH Ma€ Ba)kJIMBE 3HAYCHHS JUIS OLIHKM CTaHy 370pOB’sl TBapHH. Y pe3ysibTari 3aCTOCYBaH-
Hsl po6ioTrka [IPOTEKTO-aKTHB YCTAHOBIICHO IIO3UTHBHUI BIIUB HAa MaKpoO- Ta MIKPOEJIEMEHTH CHPOBATKU KPOBI MOPOCHT Y
TIepioJT BiJUTyYCHHS BiJl CBHHOMATKU. Y JOCIITHUX TBapWH BiJ3HA4a H 30UIBLIICHHS BMICTY 3arajJbHOTO Kalblliro Ha 8,8, He-
opraniynoro ¢ocdopy — Ha 5,85 %, marnito — Ha 12,80 %, depymy — Ha 6,95 %, Mini — Ha 2,90 % Ta nuHKY — Ha 3,64 %

© Bonnapenko JI.B., Maauna B.B., 2018.
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MOPIBHSHO 3 KOHTPOJIBHOIO TPYMOI0. 3ro0BYBaHHS HopocsTaM [IpoTekTo-akTHBY He Majo HETaTUBHOTO BILUIMBY Ha 010THYHI
MOKA3HUKU KPOBi, yci 3MiHH BiiOyBaiHcs B Mexkax (i3ionoridHoi HOPMH, y TBApUH JOCIITHOI TPYIHN CHOCTEPIranocs MoK-
patieHHs (i310JI0TYHOr0 CTaHy, 30UIBIIYBAIINCS IPUPOCTH Ta 30€PEKEHICTh TTOTOMIB’ 1.

KurouoBi ciioBa: mpoGioTHdHi mpenapaTy, MOJOIHIK CBUHEH, CepeaHbO000BHIA MPUPICT, 0OMIH peYOBHH, Oi0XiMidHI
MMOKAa3HUKH, CKJIaJ KPOBi, NPO(IIaKTHKA, IUTYHKOBO-KHIIKOBUH TPAKT.

IMocTtanoBka nmpodaemu. Po3BUTOK cBUHApcTBa B YKpaiHi € OJHI€I0 3 IEPCIIEKTUBHUX 1 CTpaTeri-
YHO BaXJIMBHX Tamyseil [1, 2, 3]. EdexTuBHICTS Tamy3i CBUHApCTBa 3aJ€KUTh Bil TEHETUYHOTO MO-
TEHITlAJTy TBAPUH, ONITUMAJILHAX YMOB YTpUMaHH:, 3a0e31IeUeHHS TIOBHOIIIHHUMH Ta 30a71aHCOBAHUMH
kopMamu [4]. CydacHa TEXHOJIOTiS BHPOIYBAaHHS CBHHEH Teperdadac KOHIICHTPAIIII0 BETUKOTO ITOT0-
JiB’s TBApUH Ha 0OMeKeHHUX TepuTopisx. [lopymeHHs yMOB rofiBii, a caMe HecTada MOKUBHUX PeUo-
BHH, 0COOJIMBO OiKa, aMiHOKHCIIOT, BiTaMiHIB, MaKpoO- Ta MiKpPOEIEMEHTIB, CIIPUYHHSIE 3HUKCHHS
MIPUPOCTIB, 30UIBIIICHHS CTPOKIB BIATOIBII, IMEPEBUTPATH KOPMIB Ta, SK HACTIAOK, MPU3BOIUTEH IO
3pocTaHHs cO0IBapTOCTI CBUHMHM, L0 BUINA, HIX Yy KpaiHax €C. MacoBe BUKOpUCTaHHA aHTUOI0THKIB
Ta 1HIIMX aHTUMIKpOOHUX MpenapariB He BUPILIYe MpobieMy po3naaiB GyHKUiK TpaBieHH [5, 6, 7].

B ocranni poxkn B YkpaiHi Ta 0araThbox KpaiHax CBIiTY IS NMPOQIIaKTHKH 1 JIKyBaHHS pO3JIaaiB
TPaBJICHHSI 3HAYHOT'O MOIIMPEHHs HaOylIH MpoOIOTHKH, 5K € Karani3aTropaMu OOMiHHHX IpOLECIB B
opraHi3mi. BoHn HOpMai3yloTh NpOLECH TPaBICHHS 32 PaXyHOK KOPEKILii SIKICHOTO Ta KUTbKiCHOTrO
CKIIany MiKpo(IOpH HUTYHKOBO-KHIIIKOBOTO TPAKTY, CIIPHSIOYH MiABUIIEHHIO IPUPOJHOI PE3UCTEHT-
HOCTI oprasizMy TBapuH [8§, 9, 10].

[epion BimTydeHHs Y CBUHAPCTBI € OJJHUM i3 HAWBAXIMBIIIUX, aJpKE caMe B IIeH mepioJ mopocsra
TIePEXOATh Ha 1HIITMI TUII TOMIBIII, TOYNHAIOTh KOHTAKTYBaTH 3 IHIIUMH TBapWHAMH B HOBOMY Cepe-
JIOBUIITI, IO CYMPOBOKYETHCS CTPECOM, 3HIDKCHHSM IPHPOIHOI PE3UCTEHTHOCTI Ta IMYHOJIOTIYHOI
PEaKTHBHOCTI OpraHi3My, HOPYIICHHIM CKJIagy HOpMO(]IOPH HIIYHKOBO-KHIIKOBOTO TPAaKTy, BHACHI-
JIOK I[bOTO BHHUKAIOTh [IUTYHKOBO-KUIIKOBI PO3JIaJH, 3HHKYIOTHCS CEPEIHBbOI000BI MPUPOCTH, 3pOC-
Tae jeTaibHicTh [11, 12, 13, 14].

OcHOBHA MeTa 3aCTOCYBaHHS MPOOIOTHUKIB — YTBOPEHHS META00JIYHO-aKTHBHOI TOMYJIAIT TIpo0i-
OTHYHUX OaKTepill y TpaBHOMY TPaKTi, IO CIpHUsE AKICHIN 3MiHI CKIaqy KUIIKOBOI (JIOpW Ta BUTIC-
HEHHIO TTaTOTEHHUX MiKPOOPTaHi3MiB, 301JIBIIEHHIO OAKTEPiaIbHOTO CHHTE3Y (DEPMEHTIB Ta IPOITYyCK-
HOI 31aTHOCTI CJIM30BO1 KuieyHuka [15, 16, 17, 18, 19, 20].

AHai3 ocTaHHIX J0CTiTKeHb i myQuikaniii. YdeHi 6arathboxX KpaiH CBi4aTh, 1o OiompenaparH, 10
CKIIaTy SIKMX BXOISTB JlakToOakTepii, 06ihimoOakTepii Ta mpomoHOBOKKCII OaKTepii € HaiOLIBII eKoIorid-
HO YMCTHMH, e()eKTUBHHUMH, HEIIKIUTMBUMHU Ta MAOTh PI3HOCTOPOHHIO (hapMakooriuny i [21, 22, 23,
24,25, 26].

[Ipu BUKOpUCTaHHI MPOOIOTUYHUX MpENapariB y CBUHAPCTBI MiJIBUIIYETHCS SIKICTh CIIOKWBAHHS
KOPMIB, IIPUCKOPIOETHCS PICT TBAPHH, iX MPOTYKTHBHICTD, & TAKOX 3HIKYETHCS COOIBAPTICTH MPOITYK-
1ii, KUTBKICTh BUTIAIKIB 3aXBOPIOBAHOCTI Ta JIETAILHOCTI cepel MOJIOMHAKY [27, 28, 29, 30].

[IpobioTrkH € MOTY>KHUM 3aCO00M, 10 3JATHHUNA BiAYYTHO ITiIBUIIIUTH CTATYC 3I0POB’ s Ta BUPOO-
HWY1 TOKa3HUKHU TBapwH [31, 32].

MeTta nociigkenHsi. BuBuenns BumBy mpoOioTuka [IpoTekTo-akTHB Ha Makpo- Ta MiKpoele-
MEHTH CHPOBATKHU KPOBI MMOPOCAT Y MEPioA BiUTyUSHHS BiJl CBHHOMATKH.

Marepian i MeTonuka aociig:keHHsi. /[ mpoBeAeHHS EKCIEPUMEHTY 3 MOPOCAT 45-IEHHOTO
BiKY, 3a IMPHHIIMIIOM aHAJIOTIB 3 ypaxyBaHHIM IIOPOJIH, KUBOI MacH Ta 3arajbHOT0 (Hi3i0JOriYHOIO
cTaHy, OyJHM CTBOpPEHi [Bi TPpyNH TBapHH: IOCTiAHA 1 KOHTPOJbHA, 10 10 romiB y KOXHiHA. YMOBH yT-
pUMaHHS Ta TOZIBII MOJNOAHAKY Oynu imeHTHuHUMH. [lopocaTam y AOCHiAHINA rpymi AOAAaTKOBO 1O
OCHOBHOTO PAIioHy BBOAWIN pobioTHK I[IpoTekTo-akTHB y 103i 2 r Ha 10 kr Macu Tima (2-10’ KYO),
SIKWH 3a]1aBalid pa3oM i3 kopMoM 1 pa3 Ha 700y mpotsarom 30 aHiB.

Jns Bu3HayeHHs BIUTUBY [IpoTekTo-akTHBY Ha O10THYHI €JIEMEHTH CHPOBATKH KPOBI y TBapHWH
BiIOMpaIK KPOB 3 OPOITATEHOTO CHHYCA, BPaHIIi 10 TOAIBII. JloCmimKeHHs KpOBi MMPOBOIMIIH JI0 TT0Ya-
TKY 3r0JIOByBaHHS Mpo0OioTHKa, a Takoxk Ha 30-Ty, 45-Ty Ta 60-TY 100y Bix movaTtky mociimny. Jlocmi-
JDKEHHSI B CUPOBATL KPOBI 3araibHOrO KaJbIiI0 poBoAWiIH apceHaso Il — metogoM, HeopraniyHOro
¢docthopy B peaxnii YP-nerekuii GpochomoniOaaTHoro komrmiekcy. st BU3HaYCHHS KaibLilo, doc-
(dhopy Ta Marfito BUKoprucTOByBasn Ha0ip peakTuBiB HBD «Simko Ltd» (M. JIsBiB). Bu3naueHHS BMIi-
CTy pepyMy B CHPOBATIII KPOBI IPOBOIWIN B peakiiii 3 TUHATPIEBOIO CULTIO Oe3 aenpoTeinizallii, BU-
KopucToByBaigu HaOip peaktuBiB TOB «Arar-Men» (M. MockBa), BU3HaUCHHS LWHKY MPOBOIWIN
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CHEeKTpohOTOMETpUYHUM MeToAoM 3 5-Br-PAPS, BukopuctoByBanu HabOip peaktuBiB «DAC-
SpectroMed S.R.L.», Migi — B peakiii 3 6aTOKynpoiHOM, BUKOPHUCTOBYBaJK Halip peakTuBiB «bio-
Tect, Lachema Diagnostica s.r.o.».

OcHOBHI pe3yabTaTH A0CTiIKeHHsl. MiHepalbHI eJIEMEHTH B OpraHi3Mi TBapWH BiITPalOTh Ba-
KIIUBY POJIb, TOMY BUBUYCHHS BIUTMBY KOPMOBHX JI0O2BOK Ha 1X BMICT Ta 3aCBOEHHS € BKJIMBUM €Ta-
MOM JIOCHIJKEHb. AJKE caMe MiKpo- Ta MaKpOEJIEMEHTH € BasKIIMBUM YMHHHUKOM IiIBUIIEHHS PHPO-
JTHOT PE3WCTEHTHOCTI OPTaHi3My MOJIOTHAKY.

Tabmuns 1 — BmicT MakpoesieMeHTIB y cHPOBATIi KPOBi MOPOCAT Hic/Isi BUKOPHCTaHHs npobGioTnka [IpoTexTo-akTHs,
MMOJIb/11, M+m, n=5

Tepmin n;%nlgme}lb, 3aranbHui KaibLii Heopraniunuit pochop Marsiit

To nocriny 2.50+0.15 1.84+0.18 1,.08+0.,14
2,55+0,11 1,83+0,13 1,07£0,17
30 2,65+0.11 1,88 +0.18 1,29+0.18
2,58+0,11 1,85+0,12 1,17£0,12
45 2,7240,22 1,90+0.18 1.3540.14
2,59+0,13 1,87+0,12 1,21+0,12

60 2,84+0,22* 1,99+40.18* 1.4140,11%%*
2,61+0,25 1,88+0,15 1,25+0,17

IIpumiTka: B YHCENBPHHUKY — JOCIIHA TPYyIa, B 3HAMEHHHUKY — KOHTponbHa * — p<0,05; ** — p<0,01; *** — p<0,001 —
MOPIBHSHO JI0 KOHTPOJIIO.

Hocaimkends BIumBY mpobiotuka [IpoTeKkTo-akTHB Ha BMICT MaKpOCJIEMEHTIB CHPOBATKU KPOBI
CBIIYUTH PO MOCTYIOBE 301IbIIEHHS 3arajJbHOr0 Kajbllifo, HeoOpraniyHoro Gocdopy Ta MarHiro.

Tak, BMICT Kamlbllil0 B CHPOBATLi KPOBI TBapHH AOCTIAHOI Ipymnu 30inbmmBes Ha 30-Ty m00y Ha
2,71 %, Ha 45-ty no0y — Ha 5,01 %, a Ha 60-Ty — Ha 8,81 % Ta BiporigHo (p<0,05) MOPIBHAHO 3 KOHTPOJIb-
HOIO TPYIMO0. 30UIBLICHHS KITBKOCTI 3arajbHOrO Kajblito € (i310J0rYHHUM IPOLIECOM, KU CTUMYIIIO-
€THCS 32 PaXyHOK Jiii mpobioTrka [IpoTeKTo-aKTHB, IO MMOCKITIOE A0COPOINFO0 KATBITIO B KUIIICUYHHKY.

YcraHoBneHO, 0 BMIiCT HeopraniyHoro ¢ocdopy mig BmiinBoM mnpobdioThka [IpoTekTo-akTuB Ha
30-Ty moOy 30impImuBcs aumie Ha 1,62 %, a 3a mepio MOCHIAY y TBAPUH JOCIIIHOT TPYTH 301TBIIIUBCS
Ha 5,85 % 1 BiporigHo (p<0,05) y mopiBHAHHI 3 TBApHHAMH KOHTPOIBHOI TPYIIH.

JluHamika BMICTy MarHilo B CHpOBaTILi KpOBi TBapHuH, sKi oTpuMyBaiu mpoOioTuk I[IpoTekto-
aKTHB, XapaKTepu3yBajacs TEHACHITIEIO 0 MiABUIICHHS TPOTATOM YChOTO Iepiomay, 1 Ha KiHEIb J0-
CJIiJKEHb BMICT MarHito 0yB BumuM Ha 12,80 % i BiporigHo ( p<0,01) y MOpiBHSHHI 3 KOHTPOJIBHAM
aHaJIOTOM.

Tabnus 2— Bmict MikpoesieMeHTIB y cHpOBaTLi KPOBi mopocAT mic/iA BUKOPUCTaHHSA npodioTuka IlporexkTo-akTHB,
MKMOJb/11, M+m, n=5

Tepwmin gocipKeHHs, ai0 Depym Kympym [unk

To nocriny 22,03+3.17 31.88+3.35 15.27+1.89
22,563,060 31,89+4,00 15,50+1,50

30 26.48+2.25 34,10+3.10 16.58+1,66
26,02+3,48 32,83+3,53 15,93£1,57

45 26,65+2.10 34.80+2.77 17,00£1.35
26,17+1,72 33,57+3,00 16,38+1,37

60 28.00+2,92* 35.16+2,92 17.10+1.15
26,18+3,09 34,17+3,08 16,50+1,48

IIpumiTka: B YHCENBPHUKY — JOCIIHA TPYyTa, B 3HAMEHHHUKY — KOHTponbHa * — p<0,05; ** — p<0,01; *** — p<0,001 —
MOPIBHSHO JI0 KOHTPOJIIO.

JocimkeHHs BILTUBY po0ioTHKa [IpoTeKTo-aKTHB Ha BMICT MIKPOEJICMEHTIB y CHPOBATII KPOBI
MOPOCAT CBIAYUTH MPO MOCTYNOBE 301IbLICHHS BMICTY hepyMy, KyIpyMy Ta HUHKY MPOTITOM YChOTO
JoCTiay.

I3 ganux TabaMI 2 BUAHO, IO BMICT (epyMy B CUPOBATIII KPOBI IOPOCAT AOCHTIIHOT Ta KOHTPOJIb-
HOI Tpyn A0 TMOYaTKy JOCHI[KEHHsS BipOTiiHOi pi3HMLI HE MaB, a MPOTATOM YCBOTO AOCIIAY CIIO-
cTepirajiy Horo mocTymnose 301IbIICHHS B 000X Ipymnax TBapuH. Tak, Ha 30-Ty 100y DOCTIIKEHb BMICT
(dbepyMy B CHPOBATIIi KPOBI MOPOCAT AOCTIAHOI Ipynu OyB BuuM Ha 1,77 %, a Ha KiHelb JOCTITy Ha
— 6,95 % Ta BiporizHo (p<0,05) BiTHOCHO KOHTPOJILHOI TPYIIH.
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VY TBapHH IOCIIAHOI IPYIH BMICT KyIPyMy Ha KiHEIb A0CiTy OyB BUIIMM Y MOPIBHSHHI 3 TBapH-
HaMU KOHTPOJbHOI Tpynu Ha 2,90 %.

PesynpTaTti mocmimKeHHS! BMICTY IIMHKY B CHPOBATLi KpOBi BKa3ylOTh Ha HOT0 MOCTYHOBE 30iJb-
IICHHS y TBApUH 000X I'PYIl, Y KiHII JOCTiAYy B MOPOCAT JOCIIAHOI IpyIy BiH OyB BuiiuM Ha 3,64 %
TTOPIBHSIHO 3 KOHTPOJIEM.

Crin 3a3Ha4MTH, IO BCi 3MiHU B TIOKa3HUKAX BMICTY Makpo- Ta MiKpOEJIEMEHTIB CUPOBATKU KPOBi
BiIOYBaIKCs B Mexkax (i310JI0r14HOl HOPMHU.

BucnoBku. 3actocyBanHs mpo0ioTuka [IpoTeKTo-aKTHB IMOPOCATaM CIIPHUSE TiABUIIICHHIO BMICTY
B CHPOBATIi KPOBI MaKpOEJIEMEHTIB: 3arajibHOrO Kajiblilo, HeopraHiuHoro ¢ocdopy Ta martiro, a Ta-
KOXX MIKpOEJIIEMEHTIB (epyMy, KympyMy Ta LHHKY, IIO, Y CBOIO UEpry, CIpHUSE TMOKpPALICHHIO
(1310J10THOTO CTaHy TBAPHH Ta 301IBIICHHIO TPOYKTHUBHOCTI.
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Biusinue npoduornka IIpoTeKkTo-akTHB Ha cojep:kaHHe OHOTHYECKHX 3JeMEHTOB B CbIBOPOTKE KPOBH MOPOCAT

JL.B. bonaapenko, B.B. Manuna

OpraHn3M MOJIOTHSKA CBUHEH IOJBEPracTcsl BO3ACHCTBUIO MHOTHX HEOIAroNpUSTHBIX (haKTOPOB, KOTOPHIC M3MEHSIOT HOpP-
MaJbHOE (PYyHKIMOHMPOBAHNE OCHOBHBIX CHCTEM >KH3HENEATEIHHOCTH, OCOOCHHO JKENIY[0YHO-KHIIEYHOro Tpakra. [IpodnuoTnku
JUISL )KUBOTHBIX SIBILTIOTCSI BXKHBIM NPOGHIAKTHYECKUM CPEACTBOM, CIIOCOOCTBYIOT HOPMANIM3ALU MHUKPOQIOPHI KUIIEUYHUKA H
3aIIUIIAIOT OT MHOTUX MAaTOr€HHbIX MUKPOOPraHu3MoB. MiMes B CBOEM cocTaBe MOJe3HbIe OaKTEPUH PA3IMIHBIX BHIOB, TPOOUOTH-
KH BBITECHSIOT TIAaTOT€HHYIO (hJI0pY M3 KMILEUHHKA XKUBOTHBIX M 3aCENSIOT €ro MOJIE3HBIMU MUKpoOpraHu3Mamu. biaronapst Hop-
Manu3aluy 0aKTepHaIbHOTO COOTHOILEHHE YTy4IIaeTcsl epeBaprBaHie KOPMOB M BCachIBaHUE MUTATEbHBIX BelecTB. Hapyie-
HHE XapaKTepa MeTaOONMIECKHX TMPOLECCOB B TKAHAX CKAa3bIBAETCS HA MOKA3aTENAX KPOBH, MOTOMY OMPENETIEHHOE KOJINYECTBO
COJIep KaHNsl HEKOTOPBIX €€ COCTABILIIONIMX YacTeil HMeeT BXKHOE 3HAUCHHE JUISI OLCHKH COCTOSHUS 3[J0POBBSI JKMBOTHEIX. B pe-
3yJbTaTe NPUMEHEHHs IPOOUOTHKA [IpOTEeKTO-aKTHB YCTaHOBIICHO ITOJI0XKUTEIEHOE BIMSHIE HAa MAKpO- X MUKPOJIEMEHTHI CHIBO-
POTKH KPOBH HOPOCST. B ONBITHBIX )KHBOTHBIX OTMEYaIN yBEINYECHHE COAEpKaHMs 00Iero Kaabuus — Ha 8,81 %, HeopraHH4ecKo-
ro docdopa — Ha 5,85 %, maraus — Ha 12,80 %, xene3a — Ha 6,95 %, menu — Ha 2,90 %, 1MHKa — Ha 3,64 % O CpPaBHEHUIO C KOH-
TpONBbHOM Tpynmnoi. CkapMIMBaHHE MOPOCATAM MPOTEKTO-AKTUBA HE UMEJIO OTPHIIATENIBHOTO BIMSHUS HAa OMOTHYECKUE TIOKa3aTe-
JIM KPOBHM, BCE M3MEHEHHUs IPOMCXOIWIN B Npeaerax (HU3HOIOrHIecKoil HOPMBL. Y JKMBOTHBIX OINBITHOM IPYIIIBI HAOIOAATIOCh
yiTy4IieHne (GU3HOTOTNUECKOr0 COCTOSIHYS, YBETMUUBAIINCh IPUBECHI M COXPAHHOCTH TTOTOJIOBBS.

KiroueBble ci10Ba: TpoOHOTHYECKUE TPENapaThl, MOJIOAHSIK CBUHEH, CpEIHECYTOUHBII NPUPOCT, OOMEH BeulecTB, O1o-
XUMHYECKHE IT0Ka3aTelH, COCTAaB KPOBHU, NPO(DIIIAKTHKA, KETyIOUHO-KUIIIETHBIN TPAKT.

The influence of the Protecto-active probiotic on the content of biotic elements in blood serum of piglets

L. Bondarenko, V. Malyna

The modern pig production technology involves the concentration of the large numbers of animals in restricted areas, the use of
antibiotics and other antimicrobial drugs. They leads to the development of mass dysbacteriosis, disorders of digestive functions,
nutrient deficiencies, especially protein, as well as amino acids, vitamins, macro- and microelements. It also causes a decrease in
increments, an increase in fattening terms, overage of feed and, consequently, an increase in the cost price of pork.
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In recent years, in Ukraine and in many countries of the world, probiotics, which are the catalysts of metabolic processes
in the body, have been procured for the prevention and treatment of digestive disorders. Probiotics normalize the processes of
digestion due to the correction of qualitative and quantitative composition of the microflora of the gastrointestinal tract, con-
tributing to increasing the natural resistance of the animals organism.

The period of weaning in pig breeding is one of the most important, since that time the piglets are switching to another type of
feeding, they begin to come in contact with other pigs in a new environment that is accompanied by stress, a decrease in the natural
resistance and immunological reactivity of the organism. The damage of the normal microflora structure of the gastrointestinal tract.
As a result of which gastrointestinal disorders arise, daily average gains decrease and mortality increases.

The main purpose of the use of probiotics is the formation of a metabolic active population of probiotic bacteria in the digestive
tract, which contributes to a qualitative change in the composition of the intestinal flora and the displacement of pathogenic microor-
ganisms, and also an increase in the bacterial synthesis of enzymes and throughput of the intestinal mucosa.

When using probiotic drugs in livestock production, the quality of feed use is increased, animal growth and productivity
are accelerated, as well as the cost of production and the number of cases of morbidity and mortality among young animals
are reduced.

The purpose of our work was to study the effect of Protecto active probiotic on the macro and microelements in piglets
blood serum during the period of weaning from the sow.

For the experiment there were taken piglets of 45 days of age, taking into account the breed, live weight and total physi-
ological state. The conditions for keeping and feeding animals were the same. For pigs in the experimental group, in addition
to the main diet, the Protecto active probiotic was administered at a dose of 2 g per 10 kg of body weight, which was given
together with the food 1 time per day for 30 days.

To determine the effect of Protecto active on the biotic elements of animals blood serum of all groups, blood was col-
lected from the orbital sinus, in the morning, before feeding. Blood tests were conducted before feeding probiotics, as well as
at 30, 45, and 60 from the beginning of experiment.

Mineral elements in the body of animals play an important role, so studying the effects of feed additives on their content
and assimilation is an important stage in the research. After all, it is micro and macro elements that are an important factor in
increasing the natural resistance of the organism of young animals.

As a result of the use of Protecto active probiotic there have been established, some positive effects on the macro and
microelements of piglets blood serum during the period of weaning from the sow. An increase in total calcium content by
8.81 %, inorganic phosphorus by 5.85 %, magnesium by 12.80 %, ferrum by 6.95 %, copper by 2.90 %, zinc by 3.64 % was
noted among experimental animals compared with a control group. Feeding the pigs with the Protecto active did not have a
negative impact on the biotic parameters of the blood, all changes occurred within the physiological norm, among animals of
the experimental group, there was an improvement in the physiological state, increased gain and livestock survival. It should
be noted that all changes in the indexes of the content of macro- and microelements of the serum did not have a reliable na-
ture and occurred within the limits of the physiological norm.

Key words: probiotic drugs, young pigs, average daily gain, metabolism, biochemical parameters, blood composition,
prophylaxis, gastrointestinal tract.
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PRODUCTIVITY OF COWS OF DIFFERENT TOLERANCE
TO STRESS UNDER ROBOTIZED MILKING CONDITIONS

Meroto naHoi myOGuikanii 6y10 BUBYCHHs BIUIMBY CTPECOTIMKOCTI KOpiB yKpaiHChKOI 4OPHO-Psi00T1 MOpOaH Ha MPOIYyK-
THUBHICTb, PAHTOBICTh Ta €JIEMEHTH OBE/IHKU 32 YMOB POOOTH30BAaHOTO, JOOPOBIIHHOTO IOTHHSI.

JocnimkeHHss npoBoauid B yMmoBax poOotusoBanoi mosouHoi ¢epmu TIAB «Tepesune» Ha KOpoBax-IepBiCTKaxX
YKpaiHChKO1 9OpHO-Ps1601 MosouHOI mopoau (n=50) B nepiox po3moro (2—3-it Micsiup sakranii). [Ipu mboMy 3a THIOM cTpec-
OCTIMKOCTI KOPiB PO3MOAUIMIIN HA TPH IPYIH: BUCOKOCTPECOCTIHKI — Ti, B IKMX HE BiOyBanocs, abo BiAMidanocss He3HayHE
YMOBHO-PE(IEKTOPHE TaJIbMyBaHHSI MOJIOKOBHBE/ICHHS; CEPEIHBOI CTPECOCTIHKOCTI — Y SIKUX BigOyiocs 1o 66,7 % yMOBHO-
i 10 33,3 % noiup Ge3yMOBHO-pe(IIEKTOPHE TajJbMyBaHHS JHHAMIKA MOJOKOBHBEIEHHS 1 HU3BKOCTPECOCTIHKI — y SIKHX
6inbuie 66,7 % BinOymnocst ymoBHO- i oHax 33,3 % 6e3yMOBHO-pedIeKTOpHE ralbMyBaHHS.

VYcTaHOBJICHO, 1[0 BHCOKOCTPECOCTIHKI TBApHHH XapaKTEPU3YIOTHCS BHCOKOIO aJanTaliifHOI IUIACTUYHICTIO 10 il
cTpec-(akTopiB i 3maTHicTIO 30epiraTi cTabiibHy MOJIOYHY MPOAYKTUBHICTh. [IpOAYKTHBHICTH KOPIB i3 CEPEAHBOIO CTpec-

©Oleksandr O. Borshch, Oleksandr V. Borshch, Lesia T. Kosior, Iryna A. Lastovska, Liudmyla V. Pirova,
Jalil Ghassemi Nejad, 2018.
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ocTiiikicTro 3HM3mWIacs Ha 2,17 kr (abo 8,49 %), Ha PoHI cTaOLIBHOCTI HAIOTB BHCOKOCTPECOCTIHKUX KOPIB, & HU3BKOCTpEC-
ocrilikux — Ha 5,68 kr (abo 22,54 %). BucokocTpecocTiiiki KOpOBH 3aiiMaroTh AOMIHYIOUi ITO3MLIT B paHToBii iepapxii cra-
Jla, 9acTille BiABIAYIOTh NOIIbHY YCTAHOBKY Ta KOPMOBY CTAHIIIIO, CIIOKHBAIOTh OiJIbIIe KOHIICHTPOBAHOTO KOPMY, IIBUJIIIIE
a/IaTYIOTHCS 10 YMOB JIOTHHS, TOPIBHSHO 3 KOPOBAaMHU CEPEIHbOI I HU3bKOI CTPECOCTIHKOCTI.

Kurouogi ciioBa: crpec, aganTaiisi, poO0TH30BaHe AOTHHS, i€papXisi, MOJIOYHA IPOAYKTHBHICTh, KOPMOBA CTaHILisL.

Statement of the problem. The problem of stress is one of the main factors of intensive milk produc-
tion technologies [1, 2, 3, 4, 5]. This indicates the topicality of studying the causes of the emergence and
development of cows’ stress and developing of methods in order to prevent the phenomenon in modern
production conditions [6, 7, 8, 9, 10]. For industrial livestock, an important condition for the selection and
matching of animals is not only their productive potential, adaptive features, and high resistance to diseas-
es, but also the ability to tolerate stress [11, 12, 13, 14, 15, 16]. Animals with a high ability of stress re-
sistance adapt rapidly to such conditions, whereas ones with low-stress resistance to a greater extent reac-
tion. This may negatively affects the functional activity of all organs and systems, whose work in turn in
one way or another affects the lactation function of dairy cattle [17, 18, 19, 20, 21].

Stressis a great damage to the animal body and inhibits the efficiency of livestock production up to
30 % [22, 23, 24, 25]. According to research [26, 27, 28, 29, 30], the prevention of stress is based on
three basic principles: the engineering-technical one by creation of the necessary conditions for the
exploitation of animals with a minimum of external influences; the principle of chemical regulation of
stress reactions with the use of biologically active substances that would mitigate the stress or improve
the adaptive capacity of the organism; and the selection of animals with resistance for certain stressors.

The purpose of this research was to study the effect of stress-resistance of cows of the Ukrainian
Black-Spotted breed on productivity, rank, and elements of behavior under the conditions of robotized
voluntary milking.

Material and methods of research. The research was carried out under the conditions of a robot-
ized dairy farm "Terezine" LAC with the fresh cows of the Ukrainian Black-Spotted breed (n=50)
within the period of increasing the milk yield (2-3rd month of lactation). Stress resistance of cows un-
der voluntary, motivational milking at the machine was studied according to the method of Kokorina
et al. [31].

The first milking is carried out for comparison, and the next three ones, conducted by the experi-
menter at the same times of day as the background one. The amount of milk received was counted in
every minute of the start of milking. The dynamics of milk production was determined with three milk
yields and based on these data, a graph of the dynamics of milk production was constructed. It was
considered and expressed as a percentage: the total number of milk yields with the same inhibition of
milk production, the number of milking with elements of conditional reflex inhibition (decrease of the
milk yield during the first minute), the amount of milking with the elements of unconditionally reflex
inhibition, the amount of milking with different distortions of the curve of the dynamics of milk pro-
duction (for a total conditional and unconditional inhibitions).

Indicators of the duration and multiplicity of milking, eating of feed at the feeding station and dur-
ing milking, productivity and intensity of production, the number of passages through the selection
gate was determined according to the DelPro™ herd management program. Cases for bringing cows
for milking and pushing aside from feed stations were based on daily observation.

Research results. As a result, the difference in relation stress resistance types in herd was discov-
ered (table 1).

Table 1 — Types of stress resistance of tested cows, their productivity and intensity of milk production

, Quantity of Average daily Average daily milk | Average | Duration of the | Average milk

Types of cows COWS e . . . . . s .

. milk yield before | yield during the ex- | single milk | single milking, | production,
stress resistance | numb . . . . . -

or % | the experiment, kg | periment period, kg | yield, kg min. kg/min

Total including: | 50 100 - - - - -
High 25 50.0 28,73+0,62 29,08+0,78 9,87+0,56 6,69+0,47 1,71+0,11
Moderate 16 32.0 25,5440,29 23,37+0,56 7,92+0,32 6,33+0,53 1,3940,10
Low 9 18.0 25,1940,22 19,5140,67 6,75+0,45 6,03+0,34 1,26+0,11

In particular, the number of cows with high stress resistance were 50 %, and with the average and
low — 32 and 18 %, respectively. The analysis of lactation at experimental cows showed that the influ-
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ence of the stress factor during milking did not affect the group of cows with high resistance to stress,
and their productivity increased by 0.35 kg. Milking of cows with moderate to low resistance to stress
levels decreased by 2.17 and 5.68 kg or by 8.49 % and 22.54 %, respectively, compared with the nor-
mal conditions of milking. Accordingly, the rates of the average single milk yield, the duration of one-
time milking, and the intensity of milk production of the cows with medium and low stress resistance
yielded to indices of cows with high resistance to stress.

Productivity reduction is associated with a change in the dynamics of milk production of cows
with different stress resistance, which in turn, is associated with inhibition of the reflex of milk yield,
which is reflected in the curves of the dynamics of milk production (Fig. 1). The maximum amount of
milk of 2.7 kg was obtained in a group of cows with high resistance to stress per 1 minute of milking
with its gradual decrease. In cows with moderate stress resistance, the maximum milk yield was ob-
tained during the 2-nd minute of milking — 2.0 kg. Low stress-resistant cows have reached the maxi-
mum milk yield during the 3-rd minute of milking — 1.7 kg.
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Fig. 1. Dynamics of milk production at cows of different types of stress resistance.

It has been found that the stress resistance of cows is correlated with their fodder and milking ac-
tivity (Table 2). Thus, the cows with high resistance to stress more often visited the milking plant and
feed stations in comparison with the cows with moderate and low resistance to stress.

Analyzing the duration of eating feed at the, it can be seen that neither manipulation of the robot-
milker nor the presence of unauthorized persons during milking were not act as stressors for cows with
high resistance to stress, the attention of which was primarily directed at the feeder and the process of
fodder eating.

Table 2 — Indicators of the hierarchy of cows of different stress resistance levels in the herd

Indexes Type of resistance to stress
High Moderate Low
Number of passes through the selection gate, times: 7,42+0,12 7,18+0,37 6,33+0,19
« for milking 3,64+0,07 3,19+0,05 2,87+0,07
¢ to the feed station 4,36+0,03 4,07+0,06 3,71+0,04
Number of visits to the feed station, times 3,50+0,08 3,22+0,11 2,86+0,06
Duration of fodder eating at the feed station, min / day 8,15+0,14 8,12+0,38 7,76+0,26
Duration of fodder eating during milking, min/day 9,71+0,33 9,43+0,29 8,97+0,58

In cows with moderate / low stress resistance to stress, this figure was somewhat lower. The cows
with high resistance to stress occupied the dominant positions in the rank hierarchy of the herd thereaf-
ter the duration of fodder eating at the feed station was higher. Regarding the cows of moderate stress
resistance, they were practically at the same level with the cows of high stress resistance, but the cows
with low stress resistance were distinguished with their excitement, often panic movement, compli-
ance to more vivid animals and consequently, fewer visits to the feed station, the duration of eating,
and insufficient consumption of concentrated feed.
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The amount of consumed concentrated forage at the depends on the quantity of milking, and hence
on the productivity. The higher the productivity, the more often and hence much more fodder the ani-
mal will receive at the. In this study, the type of stress tolerance completely confirmed this conclusion
(Table 3). At the the cows with a high type of stress resistance consumed 0.13 and 0.21 kg of concen-
trated forage more than the cows with moderate and low stress resistance. A similar trend was ob-
served during milking. The optimum interval between two milking of cows should not exceed
12 hours. In cases when the duration of milking approaches the critical mark, which is determined by
the computer data, the operator brings the specific cows for milking.

Table 3 — Consumption of concentrated forage by cows of various stress resistance which is not included in the TMR

Indicators Type of stress resistance
High Moderate Low
Amount of consumed concentrated forage per
day (excluding fodder mix), kg:
- at the feed station 1,64+0,08 1,51+0,03 1,43+0,03
- during milking 1,84+0,05 1,69+0,04 1,53+0,05

It was found that the greatest number of cases of bringing animals to milking was among the cows with
low stress resistance — 4, which constituted 44.5% of the number of animals in the group (table 4). The
cows with high and moderate stress resistance demonstrated 2 such cases per each group, or 8.0 and 12.5%
respectively.

Table 4 — Pre-milking stimulation of the milk production reflex of the fresh cows at the robotized installation

Type of stress resistance
Indexes High Moderate Low
n=25 n=16 n=9

Cases of bringing for milking, times 2 2 4
Average duration of stay at the pre-milking area, min. 22,462+0,73 30,35+1,47 38,12+1,74
Dur.ation of preparation of dug for milking (washing, milking 48.4642.32 44.8143.16 45.1742.59
drying), sec
Duration of connection of milking glasses, sec 47,3542,19 45,87+2,38 45,31+1,56

Ranking struggle between animals also occurs when staying at the pre-milking area. Animal lead-
ers are usually the first that enter the robot, or wait for their turn at the entrance, pushing aside the
weaker ones. This often leads to the fact that weaker cows are located at the pre-milking area for long-
er periods, which leads to incomplete milk dry during milking. Therefore, the DelPro ™ program has
established that the maximum stay of cows in the pre-milking area should not exceed 1 hour, and their
number is not more than 15 cows. Cows with high resistance to stress were at the pre-milking area on
average 7.89 and 15.66 min less than cows with moderate and low resistance to stress, respectively.

Regarding the duration of preparation of for milking and the connection of milking machines, a
special difference at cows of different types of stress resistance was not detected, since they were se-
lected with the same dug shape, the vertical placement of and without atrophy.

Conclusions. Animals with high resistance to stress are characterized by high adaptive plasticity
to stressors and the ability to maintain stable milk productivity. Cows with high stress resistance occu-
py the leading positions in the hierarchy of the herd, have more frequent visits to milking and feeding
stations, and also consume more concentrated feed, adapt more quickly to milking conditions than
cows with less stress-resistance.

CIHUCOK JIITEPATYPU

1. Ghassemi Nejad J. Ethology, Welfare & Physiology of Stress and Distress, on Farm and Laboratory Animals.
2010. 205 p.

2. Barros V.R., Christopher B.F. Climate Change 2014 — Impacts, Adaptation and Vulnerability: Regional Aspects.
2014. P. 1142-1148.

3. Scharf B.A. Comparison of the rmolegulatory mechanisms in heat sensitive and tolerant breeds of bos taurus cattle.
A Thesis presented to the Faculty of the Graduate School at the University of Missouri — Columbia. 2008. P. 15-24.

4. Yepuenko O.M. Pict i po3BHTOK Ta cTpecoCTiiiKicTh rommuTHHCbKUX KopiB. HaykoBuit Bicuuk JIpBiBcbkoro HYBMBT
im. C. 3. Ikunpkoro. JIesis, 2011. T. 13. Ne 2 (48). Y. 2. C. 173-177.

5. Hlynexenko H.M. CtpecocTiiKicTh TOMIITHHCEKUX KOPIB Pi3HUX THUIIB Ta iX 610JI0T1YHO-TOCHOAAPCHKI 0COOIUBOCTI:
Ic. ... Kauj c.-T. Hayk: 06.02.04. TninponerpoBcek, 2011. 162 c.

21



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

6. Uepnenko O.M., lllynaexenko H.M. Ananraniiina 31aTHICTb KOPIiB Pi3HHUX THIIB CTPECOCTIIKOCTI 10 3MiHH TeMIepa-
TypHUX YMOB H0BKULIA. HaykoBuii BicHHK JIbBIBCHKOTO HAIiOHAIBHOTO YHIBEPCHTETY BETCPHHAPHOI MEIUIMHHU Ta 0ioTeX-
Houoriil im. Isxunpkoro. 2011. T. 13, Ne 4 (3). C. 331-336.

7. Bopiy O.B. OcobnuBocTi 10iHHS KOpiB Ha poboTH30BaHiil ycranoBui. 30ipHuK HaykoBux mpaib BHAY «Texnosoris
BUPOOHMITBA 1 nepepoOku npoaykuii TBapuHHULITBa». Ne 2 (112). 2014. C. 131-135.

8. The comparison of milk production and quality in cows from conventional and automatic systems. R. Tousova, at al.
Journal of Central Europen Agriculture. Zagreb, 2014. Vol. 15. No 4. P. 115-123.

9. Hovinen M., Pyérild S. Invited review: udder health of dairy cows in automatic milking. Journal of Dairy Science.
2011. Vol. 94 (2). P. 547-562.

10. Bach A., Cabrera V. Robotic milking: Feeding strategies and economic returns. Journal of Dairy Science. 2017.
Vol. 100 (9). P. 7720-7728.

11. Broucek J., Uhrincat M. Impact of thermal-humidity index on milk yield under conditions of different dairy man-
agement. Journal of Animal and Feed Sciences. 2007. Vol. 17. P. 329-344.

12. Ramendra D., Sailo L., Verma N. Impact of heat stress on health and performance of dairy animals: A review. Veter-
inary World. 2016. Vol. 9. P. 260-268.

13. CyuacHi TexHousorii BUpOOHHIITBA MOJIOKA (OCOOJIMBOCTI SKCILTyaTallil, TeXHOJIOTIYHI PillIeHHs, eCKi3Hi MPOeKTH) /
Py6an C.IO. Ta in. X.: ®OII Bposiun O.B., 2017. 172 c.

14. BruB pi3HOTO BUIY MIACTHJIKH Ta KOHCTPYKIIITHUX XapaKTEPUCTHK NPHMIIIEHb HA KOM(OPT i MOBeAiHKY KOpiB /
0. O. bopm Ta in. Ukrainian Journal of Ecology 7(4). C. 529-535.

15. BrummB HU3BKHX TEMIEPaTyp Ha MOBEIiHKY, NPOAYKTHBHICTh Ta GiOCHEpreTH4Hi 03HAKU KOPIB 3a OE3MpHB’SI3HOTO
yTpuMaHHs B Jerko30ipaux npuminienusx / O. O. bopix ta in. Ukrainian Journal of Ecology 7(3). C. 73-77.

16. Aguilar I., Misztal 1., Tsuruta S. Genetic components of heat stress for dairy cattle with multiple lactations. Journal
of Dairy Science 2009. Vol. 92. P. 5702-5711.

17. Selye H. Stress and Diseace. Science. 1955. 122 p.

18. Coat and hair color: hair cortisol and serotonin levels in lactating Holstein cows under heat stress conditions /
Ghassemi Nejad J. et al. Animal Science Journal 2017, 88. P. 190-194.

19. Ghassemi Nejad J. Heat Stress in Sheep and Dairy Cattle: Heat Stress & Water Restriction on Wool And Hair
Cortisol, Performance, Well-Being And Immunity In Sheep And Dairy Cows. 2014. 192 p.

20. Heat stress in lactating dairy cows: a review / Kadzere C.T. et. al. Livestock Production Science. 2002. Vol. 77. P. 59-91.

21. Dikmen S. J., Hansen P. J. Is the temperature-humidity index the best indicator of heat stress in lactating dairy cows
in a subtropical environment? Journal of dairy science. 2009. Vol. 92. P. 109-116.

22. Metabolic and hormonal acclimation to heat stress in domesticated ruminants / Bernabucci U. et. al. Animal. 2010.
Vol. 4. P. 1167-1183.

23. Fournel S., Ouellet V., Charbonneau E. Practices for Alleviating Heat Stress of Dairy Cows in Humid Continental
Climates: A Literature Review. S. Fournel, Animals. 2017. Vol. 7(37). P. 1-23.

24. The effects of heat stress in Italian Holstein dairy cattle / Bernabucci U. S. et. al. Journal of Dairy Science 2014.
Vol. 97. P. 481-486.

25. The amount of shade influences the behavior and physiology of dairy cattle / K. E. Schiitz et. al. Journal of Dairy
Science. 2010. Vol. 93. P. 125-133.

26. Khodaei-Motlagh M., Zare Shahneh A. Masoumi Fabio Derensis R. Alterations in reproductive hormones during
heat stress in dairy cattle. African Journal of Biotechnology. 2011. Vol. 10(29). P. 5552-5558.

27. Temperature-humidity index values and their significance on the daily production of dairy cattle / V. Gantner et. al.
Daily production of dairy cattle, Mljekarstvo. 2011. 61 (1). P. 56-63.

28. Gaughan J.B., Mader T.L., Holt S.M. A new heat load index for feedlot cattle. Journal Animal Science. 2008.
Vol. 86. P. 226-234.

29. Bryant J. R., Matthews L. R., Davys J. Development and application of a thermal stress model. Proceedings of the 4™
Australasian Dairy Science Symposium. 2010. P. 360-364.

30. The carryover effects of high forage diet in bred heifers on feed intake, feed efficiency and milk production of pri-
miparous lactating Holstein cows / B. Chemere et. al. Journal of the Korean Society of Grassland and Forage Science. 2017.
37(3). P. 208-215.

31. PexomMeHmammy 1o OIEHKE CTPECCOYCTOHIMBOCTH KOPOB TP MarmrHHOM JoeHuy / Kokopuna 3. I1. Ta in. JI.: BHUMPIK,
1978.37 c.

REFERENCES

1. Ghassemi Nejad, J. Ethology, Welfare & Physiology of Stress and Distress, on Farmand Laboratory Animals. 2010, 205 p.

2. Barros, V.R., Christopher, B.F. Climate Change, Impacts, Adaptation and Vulnerability: Regional Aspects. 2014,
pp. 1142-1148.

3. Scharf, B.A. Comparison of thermolegulatory mechanisms in heat sensitive and tolerant breeds of bos taurus cattle.
Thesis presented to the Faculty of the Graduate School at the University of Missouri, Columbia. 2008, pp. 15-24.

4. Chernenko, O.M. (2011). Rist i rozvytok ta stresostiikist holshtynskykh koriv [Growth and development and stress
resistance of Holstein cows]. Naukovyi visnyk Lvivskoho natsionalnoho universytetu veterynarnoi medytsyny ta
biotekhnolohii im. S.Z. Hzhytskoho [Scientific Herald of the Lviv National University of Veterinary Medicine Biotechnolo-
gy named after S.Z. Gzhytsky]. Lviv, Vol. 13, no. 2 (48), part 2, pp. 173-177.

5. Shulzhenko, N.M. (2011). Stresostiikist holshtynskykh koriv riznykh typiv ta yikh biolohichno-hospodarski
osoblyvosti. Dys. kand s.-h. nauk: 06.02.04 [Stress resistance of Holstein cows of different types and their biological and
economic peculiarities. Cand. agricult. sci. diss.]. Dnipropetrovsk, 162 p.

22



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

6. Chernenko, O.M., Shulzhenko, N.M. Adaptatsiina zdatnist koriv riznykh typiv stresostiikosti do zminy
temperaturnykh umov dovkillia [Adaptive ability of cows of different types of stress resistance to changes in temperature
environmental conditions]. Naukovyi visnyk Lvivskoho natsionalnoho universytetu veterynarnoi medytsyny ta
biotekhnolohii im. S.Z. Hzhytskoho [Scientific Herald of the Lviv National University of Veterinary Medicine Biotechnolo-
gy named after S.Z.Gzhytsky], 2011, Vol. 13, no. 4 (3), pp. 331-336.

7. Borshch, O. V. Osoblyvosti doinnia koriv na robotyzovanii ustanovtsi [Features of milking cows on a robotic plant]. Zbirnyk
naukovykh prats BNAU «Tekhnolohiia vyrobnytstva i pererobky produktsii tvarynnytstva» [Collected works of Animal Husbandry
Products Production and Processing], 2014, no. 2 (112), pp. 131-135.

8. Tousova, R., Duchacek, J., Stadnik, L. The comparison of milk production and quality in cows from conventional and
automatic systems. Journal of Central Europen Agriculture. Zagreb. 2014, Vol. 15, no. 4, pp. 115-123.

9. Hovinen, M., Pyorild, S. Invited review: udder health of dairy cows in automatic milking. Journal of Dairy Science.
2011, Vol. 94 (2), pp. 547-562.

10. Bach, A., Cabrera, V. Robotic milking: Feeding strategies and economic returns. Journal of Dairy Science. 2017,
Vol. 100 (9), pp. 7720-7728.

11. Broucek J., Uhrincat M. Impact of thermal-humidity index on milk yield under conditions of different dairy man-
agement. Journal of Animal and Feed Sciences. 2007, Vol. 17, pp. 329-344.

12. Ramendra, D., Sailo, L., Verma, N. Impact of heat stress on health and performance of dairy animals: A review. Vet-
erinary World. 2016, Vol. 9, pp. 260-268.

13. Ruban, S.Yu., Borshch, O.V., Borshch, O.0. (2017). Suchasni tekhnolohii vyrobnytstva moloka (osoblyvostieksplu-
atatsii, tekhnolohichnirishennia, eskizniproekty) [Modern milk production technologies (features of exploitation,
technological solutions, sketch designs)]. Kharkiv, FOP Brovin O.V., 172 p.

14. Borshch, O.0., Borshch, O.V., Kosior, L.T., Pirova, L.V., Lastovska, I.O. Vplyv riznoho vydu pidstylky ta konstruktsiinykh
kharakterystyk prymishchen na komfort i povedinku koriv [Influence of different types of litter and structural characteristics of
premises on the comfort and behavior of cows], 2017, Ukrainian Journal of Ecology, Vol. 7(4), pp. 529-535.

15. Borshch, O.0., Borshch, O.V., Donchenko, T.A., Kosior, L.T., Pirova, L.V. Vplyv nyzkykh temperatur na
povedinku, produktyvnist ta bioenerhetychni oznaky koriv za bezpryviaznohou trymannia vlehkozbirnykh prymishchenniakh
[Effect of low temperatures on behavior, productivity and bioenergetic signs of cows for unbounded content in easily
assembled areas], 2017, Ukrainian Journal of Ecology, 7(3), pp. 73-77.

16. Aguilar, 1., Misztal, 1., Tsuruta, S. Genetic components of heat stress for dairy cattle with multiple lactations, Journal
of Dairy Science. 2009, Vol. 92, pp. 5702-5711.

17. Selye, H. Stress and Diseace, Science. 1955, 122 p.

18. Ghassemi Nejad, J., Kim, B.W., Lee, B.H. Coat and hair color: hair cortisol and serotonin levels in lactating Holstein
cows under heat stress conditions. Animal Science Journal. 2017, 88, pp. 190-194.

19. Ghassemi Nejad, J. Heat Stress in Sheep and Dairy Cattle: Heat Stress & Water Restriction on Wool And Hair
Cortisol, Performance, Well-Being And Immunity In Sheep And Dairy Cows. 2014, 192 p.

20. Kadzere, C.T., Murphy, M.R., Silanikove, N. Heat stress in lactating dairy cows: a review. Livestock Production
Science. 2002, Vol. 77, pp. 59-91.

21. Dikmen, S.J., Hansen, P.J. Is the temperature-humidity index the best indicator of heat stress in lactating dairy cows
in a subtropical environment? Journal of dairy science. 2009, Vol. 92, pp. 109-116.

22. Bernabucci, U., Lacetera, N., Baumgard, L.H. Metabolic and hormonal acclimation to heat stress in domesticated
ruminants. Animal. 2010, Vol. 4, pp. 1167-1183.

23. Fournel, S., Ouellet, V., Charbonneau, E. Practices for Alleviating Heat Stress of Dairy Cows in Humid Continental
Climates: A Literature Review. Animals. 2017, Vol. 7(37), pp. 1-23.

24. Bernabucci, U., Biffani, S., Buggiotti, L., Vitali, A. The effects of heat stress in Italian Holstein dairy cattle. Journal
of Dairy Science. 2014, Vol. 97, pp. 481-486.

25. Schiitz, K. E., Rogers, A. R., Poulouin, Y.A. The amount of shade influences the behavior and physiology of dairy
cattle. Journal of Dairy Science. 2010, Vol. 93, pp. 125-133.

26. Khodaei-Motlagh, M., Zare Shahneh, A., Masoumi Fabio Derensis, R. Alterations in reproductive hormones during
heat stress in dairy cattle. African Journal of Biotechnology. 2011, Vol. 10(29), pp. 5552-5558.

27. Gantner, V., Miji¢, P., Kuterovac, K. Temperature-humidity index values and their significance on the daily produc-
tion of dairy cattle. Daily production of dairy cattle, Mljekarstvo. 2011, 61 (1), pp. 56-63.

28. Gaughan, J. B., Mader, T.L., Holt, S.M. A new heat load index for feedlot cattle. Animal Science. 2008, Vol. 86,
pp. 226-234.

29. Bryant, J.R., Matthews, L.R., Davys, J. Development and application of a thermal stress model. Proceedings of the
4™ Australasian Dairy Science Symposium. 2010, pp. 360-364.

30. Chemere B., Hun Lee B., Ghassemi Nejad J. The carryover effects of high forage diet in bred heifers on feed intake,
feed efficiency and milk production of primiparous lactating Holstein cows. Journal of the Korean Society of Grassland and
Forage Science. 2017, 37(3), pp. 208-215.

31. Kokorina, E.P., Tumanova, E.B., Filippova, L.A. Recommendations for assessing the stress-resistance of cows in
machine milking. Leningrad, VNIIRRZH, 1978, 37 p.

IIpoayKTHBHOCTH KOPOB Pa3/IMYHOIl CTPECCOYCTOIYHBOCTH B YCJIOBHAX POOOTH3HPOBAHHOIO T0CHHUS

A.A. Bop, A.B. Bopuy, JI.T. Kocuop, 1.O. JlacToBckasi, JI.B. IIupoBa, J. Ghassemi Nejad

Lenblo manHOM MyOIMKAMU OBUIO M3YyYEHUE BIUSHUS CTPECCOYCTOMYMBOCTH KOPOB YKPAHHCKOI YepHO-TIECTPOi Io-
POIBI Ha IPOXYKTUBHOCTD, PAHTOBOCTH M 3JIEMEHTHI OBEJICHNUS B YCJIOBUSIX POOOTU3UPOBAHHOTO, JOOPOBOIGHOTO JOCHUS.

HccnenoBanusi NpOBOAWINCE B YCIOBUSX poOoTm3mpoBaHHOi MomouHoi ¢epmbl OAO «Tepe3snHo» Ha KOpoBax-
MepPBEHIIAX YKPAHHCKOI YepHO-ps160if MoaouHOIt mopoxs! (n = 50) B nepuox pasmost (2—-3-i mecsn iakranun). [Ipu sTom mo
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THUILY CTPECCOYCTOHIMBOCTH KOPOB paclpeIe/IIN Ha TPU TPYIIIBL: BEICOKOH CTPECCOYCTOWYNBOCTH — T€, Y KOTOPBIX HE IIPO-
HCXOAWIIO, WM OTMEUAJIOCh HE3HAYUTEIBHOE YCIOBHO-PE(IEKTOPHOE TOPMOXKEHNE MOJIOKOOTIEIEHHS; CpeIHEl cTpeccoyc-
TOHYMBOCTH — B KOTOPBIX MPOU30MLIO0 A0 66,7 % ycnoBHO- U 10 33,3 % nocHuil 6e3yciOBHO-PE(ICKTOPHOE TOPMOKECHUE
JMHAMHUKHI MOJIOKOOTJEJICHNUS], 1 HU3KOH CTpeccOyCcTOWYHBOCTH — Yy KOTOPBIX Ooblie 66,7 % MpOU301LLIO YCIOBHO- U Ooiiee
33,3 % 6e3ycia0BHO-PedICKTOPHOE TOPMOKCHHUE.

VY CTaHOBJIEHO, UYTO BBICOKOCTPECCOYCTOMUYMBBIE KUBOTHBIE XapaKTEPU3YIOTCS BBHICOKOM aAaNnTalMOHHOW MJIACTUYHOC-
TBIO K JIEMCTBUIO CTpecC-(haKTOPOB U CHOCOOHOCTBIO COXPAHSTH CTAOMIIBHYIO MPOAYKTUBHOCTD. IIpOTyKTHBHOCTE KOPOB CO
CpeIHEH CTpeccoyCcTONYNBOCTRIO CHU3MWIACH Ha 2,17 kr (win 8,49 %), Ha (oHE CTaOMIIEHOCTH HAJIOCB BEICOKOCTPECCOYCTOM-
YHUBBIX KOPOB, & HU3KOCTPECCOYCTOHUMBEIX — Ha 5,68 kr (mmm 22,54 %). BricokocTpeccoycTOHYNBBIE KOPOBBI 3aHUMAIOT
JIOMHHUPYIOIIHE O3UNUK B PAHTOBOH MEpapXyH CTaja, Jalle MOCENaloT JOWIbHBIE YCTAHOBKH U KOPMOBYIO CTAHIIUIO, OT-
pebustioT Golblle KOHIEHTPHPOBAHHOTO KOpPMa, OBICTpee aJalTHPYIOTCSI K YCJIOBUSIM JOCHUS IO CPAaBHEHHUIO ¢ KOPOBaMU
cpelHell U HU3KOM CTPECCOyCTOMUMBOCTH.

Knrouessle ciioBa: cTpecc, afanranusi, poOOTH3UPOBAHHOE JOCHHE, HEPAPXHS, MOJIOYHAs MPOJYKTHBHOCTh, KOPMOBast
CTaHIUsI.

Productivity of cows of different tolerance to stress under robotized milking conditions

0. Borshch, O. Borshch, L. Kosior, I. Lastovska, L. Pirova, J. Ghassemi Nejad

This article demonstrates the results of studies dealing with the influence of fresh cow tolerance to stress on the
productivity, ethological, and hierarchical characteristics under conditions of voluntary robotized milking.

The research was carried out in Terezine robotic dairy farm on the first calve cows of the Ukrainian black-and-white
breed (n = 50) during 2nd-3rd month of lactation. At the same time, according to the type of stress resistance, the cows were
divided into three groups: high stress resistant — those that did not have or had insignificant conditioned reflectory inhibition
of milk production; the medium stress resistant — in which up to 66.7 % of the conditional inhibition of milk production and
up to 33.3 % of unconditional inhibition of milk production was observed and low stress resistant — in which more than
66.7 % had conditioned and more than 33.3% unconditioned reflectory inhibition.

It has been researched that lactating cows with high tolerance to stress are characterized by high adaptive plasticity to the
stressors and the ability to maintain stable milk productivity. The productivity of cows with moderate resistance to stress has
decreased by 2.17 kg (or 8.49 %), against the background of the milk-yield stability of cows with high tolerance to stress and
cows with low tolerance to stress by 5.68 kg (or 22.54 %). The cows with high resistance to stress occupy the dominant posi-
tions in the rank hierarchy of the herd. More often they visit the milking machine and feed station, consume more concentrat-
ed feed, and adapt more quickly to the conditions of milking than cows with moderate and low resistance to stress.

Key words: stress, adaptation, robotized milking, hierarchy, milk productivity, feed station.
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BEE STIMULATION TO FORM PROTEIN FOOD RESERVES

JocnimkeHo pi3Hi cocobu cTUMYISLIT 0K 10 3aKkiagaHHs OiKOBOTO KOPMY NPH BHKOPHCTAHHI IITYYHHUX CTillb-
HUKIB. JoBeIeHO, 1110 BUKOPUCTAHHS IUTY4YHOTO CTUIbHUKA 1JI1 OTPHUMAaHHS IIEPrHu, 32 YMOBH JIOAATKOBOI 00poOKH iHoro ene-
MEHTIB BOCKOM i MEJJOBOIO CHTOIO, HE CTHMYJIIO€ ODKIN 10 3aKJIaZKy Ta MepepoOKU B ocepenkax OiIkoBoro kopmy. BusHa-
YeHO, 10 HpH Oe3rnocepenHiid ydacti podounx 6kin y GopMyBaHHI 3amaciB Iepru, Majlo Miclle HaWOiIbIIe CIIOKHBAHHS
OimkoBoro kopMy. lle Bkasye, mo po0odi OKOIHM BHKOPHUCTOBYIOTH UISI BJIACHHX ITOTPeO CBIKONPHHECEHY OOHIXKY B
niepiox i akTUBHOI 3ar0TOBKU. BcTaHOBIICHO, 1110 €)EKTHBHIM CIIOCOOOM CTHMYIILIT OJUKLN 1O MepepoOKH OOHIKKHU B IEpry
€ pa3oBe YIIUIbHEHH: ii B IITYYHHX CTUIBHHKAX 3 HOJAIBIIOI 00pOOKOI0 BEPXHBOTO IIapy KOopMy MenoM. Takuii croci6
CTUMYIIOE ODKIN 10 (OpMyBaHHS 3amaciB Mepru i 3HIKYE X aKTUBHICTh BHKOPUCTAHHs OIJIKOBOrO KOPMY 3 OCEpEIKiB
LITYYHUX CTUTBHUKIB. IMOBipHO, 1110 00pOOKa YIIiIBPHEHOT OOHIKKM MEIOM MpUTHIUYe y O/Kiad MoTpeOy BUKOPHCTOBYBATH
O1IIKOBHIA KOPM, MEPEOPIEHTOBYIOUH iX i3 3alIOBHEHHX OCEPE/KIB Ha iHII CTINPHUKY THIi3[a POAMHU, € € AUISHKH, HA SIKHX
CKOHLICHTPOBaHI 3aI1acH Iepru.

Kawuosi cioBa: eromnorist 00K, 6/KOMHA O0HIXKKA, TIepra, ITYYHUI CTITBHUK, CEKIIl CTUTBHUKA, POO0Ul O KOIH,
ocepeKy, O/PKOIMHI CIM'T, CTUMYIISIIIS.

Formulation of the problem. By industrially maintaining bee-keeping, bee-keepers get not only
honey from the bee colonies, but other goods as well. It widens the range of apicultural products in the
market and promotes enterprises’ rise in profitability. At the same time, despite the increasing needs
for separate kinds of apicultural goods, bee-breadin particular, their overall production level is very

©Velychko S.M., 2018.
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slight because of the lack of modern and effective technologies and equipment. So, in order to get bee-
bread, bee-keepers use methods that are based on the destruction of wax combs. [11, 12, 14]. Nowa-
days in order to get bee-bread, honey combs made of artificial materials have been designed [1, 2, 6, 9,
13]; the overall study of the morphology of the pellets, biochemical composition and microbiology of
this variety of the producthave been also conducted [3-5, 7, 17-20]. However, bees unwillingly domes-
ticate the cellsofsuch honeycombs, and the ways of regulating the processes of forming protein food
reserves in them haven’t been designed at all. That is why the investigation of the behavior of bees and
working out the ways of stimulating bee colonies to laying protein food are of vital importance from
theoretical as well as practical point of view.

Analysis of the latest researches and publications. In order to decrease the pressureof involving
the bees intowax building activity, avoid problems of damaging frames (transporting beecolonies,
pumpingouthoney, etc), cut costs on buying empty honey combs, effectively use biological potential
of bee colonies while getting different kind of goods and improve their quality, prevent affection and
spread of diseases, artificial materials for producing honey combs are widely implemented nowadays.
Among them are nest honey combs, plastic empty honey combs, plastic honey cells, honey combs for
getting even-aged brood in artificial raising of queen bees, balls of queen-bee cells made of polymer
materials etc. [4, 8]. In order to make bees domesticate artificial honeycomb sorcells (ballsofqueen-
beecells,Dombrovskyii honeycombs), different ways of active ating this process sareused (reducing
the number of nests, processing the elements orcells of honeycombs by wax or carbohydrates etc) [1,
2, 7]. Nowadays, because of the lack of knowledge of honey bees biology, there is a need for doing
researches on stimulating bee families to domesticate artificial honey combs or their separate elements
and design manufacturing technology of apicultural goods on their basis, bee-bread in particular. We
have put emphasis on this particular problem in our investigations.

The aim and the task of the research is to investigate ethnology of bees by different ways of stimu-
lating them to form protein food reserves in artificial honey combs.

According to the set aim, the following things had to be done:

*Define the effectiveness of laying bee bread by bees using different ways of preparing containers
of artificial honey combs;

* Research the intensity of forming prote in food reserve su sing different ways of stimula ting bees.

Materials and methods.Taking into account the peculiarity of bees’reaction on non-natural materials
for them, wehavetosolve 2 problems, namelyencouragebeestodomesticatetheartificialhoneycomband-
makethemconcentrateprotein feed in its cells. In order to do the research, we have used several ways of
attracting bees to domesticate cells. The first one dealt with the preparation of the containers themselves.
Thus, to control the process we have used the artificial honey combs without any previous preparation.
Having joined the details (containers, middle wall, frieze rail) we have put them into the nest of bee colo-
nies between the feeding and brood parts. During the whole period of the investigation we have daily ex-
amined and identified the number of cells in the containers that are filled with bee bread.

In other cases the cells with honey combs have been processed. In research group 1 the honey
combs have been processed by wax. In order to do this, the containers have been put into the melted
wax for a few seconds, and then honey combs have been formed out of them and have been put into
the nests of bee colonies into the same areas of nests as in the test group. In research group 2 artificial
honey combs, except the ones that have been processed by wax, have been irrigated by honey syrup.
Having installed honey combs into the nests of bee colonies, the records have been done in the same
way as in the test group.

The next type of the reaction of bees on laying protein feed was encouraging them to concentrate
on making bee bread pellets by means of attracting workers by putting pollen pellet directly into the
cells of containers of the artificial honey comb. We have used 4 methods in these investigations. They
had one thing in common. Artificial honey combs couldn’t be processed by wax. We have manually
put 3-5 pollen pellets into their cells. The thing that made these methods different was the fact that the
dry pollen pellet has been put into the cells of honey combs (group 3), having filled up 3-4 dried pol-
len pellets, the cells have been irrigated by honey syrup and their content has been trampled down us-
ing the thickener we have designed (research group 4). In group 5 freshly harvested pollen pellet has
been put into the cells, in group 6 it has been additionally thickened, but it hasn’t been processed by
honey syrup as in research group 4.
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In research groups 3-6 during daily inspection of artificial honey combs and the record of cells
filled with protein food they appeared to be empty. The bees were shaken out of the honey combs and
3-5 pollen pellets were put into empty cells according to the investigation methods. All in all, this
procedure has been done 4 times. Five honey bee colonies have been involved in these groups. These
colonies have been chosen according to prototypes. [3]. The results of the records have been analyzed
after the mathematical processing.

Results of the research. In order to stimulate honey bee colonies to store up protein food, lots of work
has been done to form their nests. In every group we have chosen honey combs from every bee family.
These honey combs contain lots of cells filled with bee bread. Taking into account the fact that bees mostly
consume bee bread while feeding slugs, we have chosen one honey comb with sealed brood out of the
nests. Instead of them we have put the ones with unsealed brood. The honey combs with sealed brood have
been moved into the nests of bee colonies of the user group. The frames with slugs for experimental bee
colonies have been chosen from them as well. According to our plan, the protein food deficit and a great
number of unsealed brood had to stimulate the bees to activate the process of collecting pollen.

According to the results of undertaken studies, the following things have been determined and brought
to light (Table 1). In the methods that used only the preparation of artificial honey combs (test group and
research group 1,2) the bees passively domesticated the cells of the containers. The bees in test group start-
ed to lay protein food into single cells only 4 days after the nests of the artificial honey combs have been
installed. During the 4™ record the bees of the test group have involved only 0,004 % of containers of the
artificial honey combs out of 5496 available for bee bread. Besides that, in the cells of the artificial honey
combs the bees didn’t grow brood and didn’t create the reserves of carbohydrates.

Table 1 — The effectiveness of putting the protein food by working bees under various conditions of preparation of
artificial combs, n=5

Domesticated cells among 5496 in the comb
The quantity of iterations

The way of comb
preparation I II m v

Mzm % Mzm % Mzm % Mzm %

Without processing the
cell (control)

The cells processed with
wax (experiment 1)

The cells processed with
wax and honey syrup - - 1,2+0,58 0,022 1,4+0,60* 0,025 1,8+0,37** | 0,033
(experiment 2)

_ _ - - - - 0,2+0,2 0,004

- - 0,2+0,20 0,004 0,8+0,58 0,015 0,2+0,20 0,004

In every iteration the empty cells were filled with pollen pellet

3-4 dried pollen pellet is

. . 0,4+ 2,2+ 4,4+ 10,8+
13);1t into cells (experiment 024 0,007 0,58 0,400 0,03%#+ 0,080 2.15%+ 0,197
3-4 dried pollen pellet is
put into cells processed 11,0+ 17,0+ 54,2+ 52,2+
with honey syrup and 2,00%%* 0,200 2,43%%* 0,309 7,66%*% 0,986 8,02%** 0,950
thickened(experiment 4)
3—4 newly collected pol-
len pellet is put into cells 32641’2f* 0.437 41§f;2§* 1,820 2?;2?;’* 3.540 23??;2;* 4352
(experiment 5) i i ’ i
3—4 freshly collected
pollen pellet is put into 617,0% 636,6% 976,6% 4492 .6+
cells and thickened 37,87k 11,226 36,74 %% 11,583 58,67%*%* 17,769 362,02%*%* 81,743

(experiment 6)

Notes: *p<0,1; **p<0,02; ***p<0,01; ****p<0,001 in compare with control group

The resultst hawe got, having tested the artificial honeycomb in the testgroup,indicate that bees
passively domes ticat ecellsin the section sandit’s impossibl etouse the artificial honeycomb effect ive-
ly witho utinvolving the additional stimulation.

The results of testing artificial honey combs in bee colonies of the research groups 1 and 2 haven’t
been encouraging. During the first record in research group 1, in which honey combs have been pro-
cessed by wax, as well as in group 2, in which the cells have been processed by wax and honey syrup,
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the bees have not involves either of the cells to store food. In a day (record 2) we have seen the pres-
ence of protein food in separate cells of artificial honey combs of research bee colonies 1 and 2. Dur-
ing the next two records the intensity of forming protein reserves in these groups was almost of the
same level. The bees of these colonies have involved the additional space for laying pollen pellet, but
it referred only to at least 10 cells which constituted 0,004 and 0,003 % from their overall amount of
the honey comb. It was noticed that in the process of forming bee bread reserves the bees not only
filled the cells of the honey comb with pollen pellet, but also took food out of them.

Thus, using the artificial combs for making bee bread, even with extra processing of its elements
with wax and honey syrup, does not encourage bees to laying and processing protein food in cells.

The research of the ethology of bees with the help of different methods of putting dry and freshly
harvested bee pollen pellet have been very encouraging. We have used dried pollen pellet in research-
es 3 and 4.

As it appeared to be, the bees in the bee family in the 3" research group passively reacted to filling
the cells with pollen pellet. The percentage of the cells filled with bee bread, regarding their overall
amount on the artificial honey combs, was from 0,007 to 0,4 %, on the condition that we refilled emp-
ty honey combs with pollen pellet daily. Even when we processed pollen pellet with honey syrup (re-
search 4) and thickened them, the bees insignificantly activated the process of laying the bee bread
into the cells of artificial honey combs. Using this method we have identified a slight increase in the
number of cells with bee bread located on artificial honey combs — 0.2-1 %. It is important to under-
line that the bees enlarged the space for bee bread in these honey combs with every following fill-up
of the empty cells with pollen pellet. If to compare these results with the test group, the activity of bee
families of this group in laying protein food was much higher.

Thus, the use of dry pollen pellet on the condition that it’s put into the box of artificial honey
combs in small amounts doesn’t stimulate bees to lay the bee bread intensively, even if the thickening
and the processing of the food by honey syrup is done 4 times.

A completely different reaction of bees on laying the bee bread reserves took place when freshly har-
vested pollen pellet was used. In research group 5 the bees enlarged the space for forming protein food re-
serves despite the fact that 3 — 5 pollen pellets were put into the cells of artificial honey combs without be-
ing thickened. At the same time, if to look at the total amount of the cells of honey combs in terms of quan-
tity, these results would be still minor, but a sequence higher than in research 4 and in other previous
groups of bee colonies. For example, after the first fill-in of the fresh pollen pellet, the bees have put bee
bread into the cells on the area that exceeded research group 4 2,2 times. During the second record the dif-
ferences between these groups were 5,9 times, during the 3" record — 3.6, the 4" — 4.6 times. If to compare
it with the test group, the difference in data was highly probable (P<0,01; P<0,001). It is possible that the
freshly harvested pollen pellet is more preferable for bees to thicken it in the cells, because it contains plen-
ty of water in it. Taking into account the results of these investigations, it can be inferred that the first thing
that attracts bees to lay protein food reserves is, first of all, the quality of pollen pellet. And the processing
of the constitutive elements of the artificial honey combs doesn’t reinforce the bees’ instinct of reprocessing
the pollen into bee bread in cells. Besides that, as the bees use only fresh pollen pellet to stock bee bread, it
is the most attractive thing for them to process protein food, unlike the dried pellets. It is not improbable
that the dry pollen can be more difficult to yield to fermentation after ripening of bee bread. We think that
these processes have to be thoroughly researched with the help of up-to-date biochemical, microbiological,
physical and other methods.

The most encouraging results were received in the 6th research group. Inthisgroupafter 3-5 pollen
pellet shave been put into the cell sand thickened, the artificial honeycombs were moved to the nests
of bee colon iessothat they could form protein food reserves. The research show edt hat during the first
record the bees started toprepare the reserves of beeb readin 11.2 % of cellsof their total amount in the
honeycombs. Compared to the research 5, the bees of this group have enlarged the space for repro-
cessing pollen pellet into bee bread in honey combs by 25.7 times.

After the next filling of the empty cells the bees of this group slowed down the pace of forming
protein food reserves. The number of cells with bee bread after the second record has increased by 3,2
%. During the 3" record the number of cells filled with bee bread in the artificial combs exceeded the
area of section 4. After the cells have been filled with pollen pellet for the 4™ time, the percentage of
laying bee bread by workers was 81,7 %.
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The bees mainly laid the bee bread reserves starting from the bottom sections of the artificial honey
comb located closer to the back wall of the beehive. Besides that, the bees domesticated the cells and laid
the bee bread better on those sides of the artificial honey combs which were oriented to the central part of
the nests of honey bee colonies, namely to the hive entrance block. The cells, which the bees laid bee bread
into, could be identified according to several features. Examining the honey combs in the cells, we found
freshly harvested pollen pellet. The bees often dipped into themand the shiny spew appeared on the surface
of protein food where the process of forming the pellets of the bee bread was finished.

In the process of forming protein food reserves the bees managed not only to store bee bread but also
consumed it even from those cells in which the upper layer of the pollen the bees processed by honey.
However, the bees mostly consumed the protein food for the needs of their colonies from those cells which
haven’t been filled up with pollen pellet completely. As a rule, the bees didn’t consume the bee bread from
the central sections and they ate bee bread in small amounts from the peripheral zones.

So, the workers on the artificial honeycombs in ordert ostore protein food actively start to domesticate
those cells which contain the first portions of the thickened freshly harvested pollen pellet. Processing of
the cells by wax or honey syrup doesn’t stimulate the bees to domesticate artificial honey combs.

The sections of artificial honey combs that were located closer to the back wall of beehive were
mostly the area for storing protein food. The bees gradually domesticate all the cells of the artificial
honey combs to process pollen pellet into bee bread. In order to make the bees lay and thicken pollen
pelle titis necessary to fill the empty cells with freshly harvested pellets and thicken the mnot less than
4 times a day. It is not appropriate toused ried pollen pellet to stimulate the bee stolaybee bread into
the cells of artificial honeycombs. The bees mostly take dried pellet out of the cells and unwillingly
lay protein food reserves into them.

Taking into account that the most effective way of stimulating bees to store bee bread on artificial
honey comb is the method of thickening of 3-5 pellets of freshly chosen pollen pellet in the cells, it
was used in further researches. Besides that we were interested in researching the question of bees’
reaction to protein food if 2/3™ of the cells were filled with freshly harvested pollen pellet.

While researching the ethnology of bee sthat laid prote in food it was fo und that they didn’t break
pellets into pieces in the process of thickening pollen pellet. Thus, they don’t add ferments into them.
That is why we have decided to do additional researches with the help of artificial honey combs. We
have used two more methods in our research, except the method of stimulating bees, to store protein
food by trampling down a small number of pollen pellet (test group). The first method was a single
thickening of pollen pellet up to 2/3™ of the cells height without processing it (research 1). The second
method included the processing of upper layer by honey (research 2). These ways of getting bee bread
by using artificial honey combs checked the method of stimulating the bees to store protein food by
thickening a small amount of freshly harvested pollen pellet in the cells and the process has been re-
peated 4 times after that. To do this research wehaveused 3 bee coloniese ach of which had 5 bees.
The honey combs in the nest were placed in the same area as in the previous research. During this re-
search we have recorded the number of cells with bee bread and identified the total weight of the pol-
len pellet we’ve got after the honey combs have been in the nests of bee colo-nies for 2 weeks. The
data received during these researches can be found in Table 2.

According to the intensity of laying protein food reserves into artificial honeycombs using differ-
ent ways of stimulating bees to process pollen pelletin to beeb read, it has been identified that the bee
colonies of the test and research roup 1 and 2 had different level of activity while doing this jobs. The
common thing in the behavior of the bees in all the bee family groups was the thing that while laying
bee bread and in the process of finishing its forming, the bees consumed protein food in small
amounts. You could see that when the bees have finished processing upper levels of protein food by
honey and started eating unripe bee bread the next day. The bees mostly consumed food from the cells
of those sections which were located at the bottom or at the sides of artificial honey combs. The bees
did not consume bee bread on the central sections of the honey combs.

After 2 weeks lots of sections that were located on the peripheral sides of artificial honey combs
had cells with a small amount of bee bread in them, and there were also the ones that appeared to be
empty. The intensity of consuming the protein food by bee colonies that belong to one and the same
group was different. The bees of some colonies consumed less bee bread and some of them consumed
more. The reason for such behavior of bees could not be identified. We have to investigate these pro-
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cesses more thoroughly in order to solve this problem. It can be inferred that the intensity of consum-
ing protein food depends on different factors. First of all, it refers to the age of bee workers, their
physiological state, the type and the amount of work that has to be done, the quantity of unsealed
brood in the nests of bee colonies, etc.

Table 2 — The effectiveness of different methods of getting bee bread with the help of artificial honey comb, n=5

The ways of getting bee bread
Test Research 1 . . Rese?arch 2
(stimulation of bees to laying bee (single thickening of freshly har- (single thickening of freshly har-
. . . vested pollen pellet of 2/3 of the
bread by thickening small portion of | vested pollen pellet of 2/3 of the . .
ollen pellet) cells) cells and processing their surface
Index P p with honey)
The number of | The amount of | The number of | The amount of | The number of | The amount of
cells filled with bee bread re- cells filled with bee bread re- cells filled with bee bread re-
bee bread, item | ceived from one | bee bread, item. | ceived from one | bee bread, item | ceived from one
honey comb honey comb honey comb
g g g
Mm 4400,2+ 706,6+ 4750,2+ 11352+ 4886,4+ 1368,7+
B 371,06 163,56 227,44 159,28 219,30 108,70*
Lim 3162-5139 278,19-1205,06 4181-5255 711,82-1618,54 4274-5357 11067837’54:‘6_
Cv, % 18,86 51,76 10,71 31,38 10,04 17,76

Note: * P<0,05 compared to the test group

It has been proved that the bees of test and research groups used different number of cells in artifi-
cial honeycombs to process pollen pellet into bee bread depending on the ways of stimulating bees to
store protein food. Thus, at the end of the experiment, i.e. 14 days after the protein food reserves have
been stored, we have found that 80,1 % of the cell sonartificial honeycombs were completely or par-
tially filled by bee bread. Co-boundary data (Lim) of this group were between 3162 and 5139 cells.
The in putof protein food that varied according to the intensity of the process in fluenc ed hev ariati on
index, which was 18,9 % in this group, tha tshows the in stability of thi index because of the influence
of different factors. In general,taking into account the fact that the bees have partially consumed pro-
tein food in the cells, single extraction of bee brea in terms of one artificial honey combin this group
was 706,6 g., with the minimum of 278,2, and maximum one 1205,1 g (Lim), whereas the variation
index was 51,76 %. It’s necessary to mention that this group, in which the bee workers didn’t actually
take part in storing bee bread, protein food was consumed to the biggest extend. This indicates that bee
work ersus efreshly harve sted pollen pelletfor the irow nneedsat the time when it is actively produced.
In order to decide which the most attractive food for the bee family is (pollen pellet or bee bread), we
have to thoroughly investigate the behavior and nutrition of bees.

In the first resea rchgroup, where asingle thic kening of the arti ficial honeycombs section cells
with fres hly harves ted pollen pelletwa sused, alongside with the processing of bee bread, the bees
consumed protein food in small amounts. This process was less active than in the test group, though.
During the two weeks that were spent on keeping artificial honey combs of bee colonies 86,4 % of
section cells were filled with bee bread. If to compare this method with the test group, the bees in-
volved 7,9 % cells more for storing bee bread. Because of the fact that the bees were less active in
consuming protein food from section cells, the amount of bee bread we got from one artificial honey
comb was 1135,2 g on average, which is 60,6 % more than in the test group. However, if to calculate
the number of cells involved and the amount of bee bread received, the difference between the test and
the first research group was improbable (P>0,1).

While thicke ningpo llenpellet in the cells of artificial honeycomb swith process sing food by hon-
ey (research 2) the bees work edon storing beeb read morea ctively. In this group the percentage of the
cells filled with bee bread was almost 90 %.Unliket hetes tgroup, the bees of the colonies of research
group 2 used 11% more cells for storing protein food whereas in the research group 1 the percentage
was 2.9 %. However, alongside with this, the consumption of protein food in this group was mini-
mum, unlike in the methods previously used. This influenced the average amount of the bee bread re-
ceived in terms of one artificial honey comb. Thus, according to the results of the records we got out
of each artificial honey comb, we got 1368, 7 g in research group 2, which is 93,7 % more than in the
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test group (P<0,05) and was 20,6 % higher than the index of research group 1 (the difference is im-
probable, P>0,1). In resear chgroup 2 theco-boundary data wereless(according to the number of the
cells filled with bee bread as well as with the total amount of the pollen pellet received (Lim)) if to
compare ot herme thods of preparing prote in food to the processes of conservation.

Conclusions. So, the most effective way of stimulating bees to process pollen pellet into bee bread
is its single thickening in artificial honey combs with the following processing of the upper layer of
food with honey. Such method encourages the bees to form bee bread reserves and lessens their activi-
ty of consuming protein food from the cells of artificial honey combs. It is likely that the processing of
the thickened pollen pellet with honey oppresses the bees’ necessity to consume protein food from the
filled cells and redirects them to other honey combs of the bee family nest which has areas filled with

bee bread reserves.
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Crumyasauus n4esa K popMupoBanuio 6eJKOBBIX 3a11aC0B KOPpMaA

C. H. Beauuxo

HccnenoBaHbl pa3Hble CHOCOOBI CTUMYJISIUM ITYET K 3aKJIAJBIBAHUIO OEIKOBOrO KOpMa IIPH HCIOJIB30BAaHHU HCKYC-
CTBEHHBIX COTOB. J[0Ka3aHO, YTO UCIIOIb30BAHME MCKYCCTBEHHOTO COTA JUIs MOJIYYEHHUs MEPTU MPHU yCIOBUHU JOMOIHUTENb-
HOW 00pabOTKH €ro 3JeMEHTOB BOCKOM M MEJOBOH CHITOH, HE CTUMYJIHPYET IYel K 3aKIaaKe U nepepaboTke B suelikax Oen-
KoBOro kopMa. OnpeneneHo, 4To MpH HEMOCPEACTBEHHOM Y4acTHH pabouux myen B (JOPMUPOBAHMH 3aMacoB MEPTH, UMEII0
MECTO HauOOJbLIET0 NOTPeOIeHUs OENKOBOro KopMa. DTO yKa3bIBaeT, YTO pabouue MUenbl UCTIONB3YIOT AJsl COOCTBEHHBIX
HYX]| CBEXKOIIPHHECEHHYIO0 OOHOXXKY B HMEPHOJ] €ro aKTHBHOH 3arOTOBKH. Y CTAHOBIECHO, YTO 3()()EKTUBHEIM CIOCOOOM CTH-
MYJBIIUU TT9ell K nepepaboTke OOHOXKKH B MEPry eCTh Pa30BOE YINIOTHEHHE €€ B MCKYCCTBEHHBIX COTax C IMOCHERyIOmmeit
06paboTkoii BepxHero mapa kopma MenoM. Takol croco0 cTUMyIHpyeT mael K GOpMHUPOBAHHIO 3aIlaCOB MEPTH U CHIKAET
HX aKTHBHOCTbH HCIIOJIL30BaHUS OEIKOBOTO KOpPMA C SYEeeK MCKYCCTBEHHBIX COTOB. BeposiTHO, 4T0 00paboTKa yIIOTHEHHOM
O0OHOXXKH MEJIOM YTHETAeT y ITUYell MOTPeOHOCTh HCHONb30BaTh OENKOBBIN KOPM, U3 3alOHEHHBIX SYeeK MEPEOPUEHTHPYS UX
Ha JPYTUE COTHI THE3/1a CEMbH, T/I€ €CTh YYaCTKH, HA KOTOPBIX CKOHIIEHTPHPOBAHBI 3aMachl EPTH.

KnroueBble ciioBa: sTojorus mues, muenuHas oOHOXKA, MEepra, UCKYCCTBEHHBIH COT, CEKI[MU COTa, pabouue MYelnsl,
STYEHKH, TTYETTMHBIE CEMBH, CTUMYJISLIHS

Bee stimulation to form protein food reserves

S. Velychko

We have investigated different ways of bees’ stimulation to lay protein food while using artificial honey combs. It has
been proved that the use of artificial combs with the purpose of getting bee-bread upon the condition of the post-treatment
processing of its elements by wax and honey syrup does not stimulate bees to lay and process protein food in its cells. It has
been identified that upon the condition of the direct involvement of the working bees into the formation of bee-bread supplies
the protein food has been mostly consumed. This proves that the working bees use the freshly-gathered pollen pellet for their
own needs in the period of its active gathering. It has been determined that the most effective way of bee stimulation to re-
process pollen pellet into bee-bread is its single densifying in artificial honey combs with the follow-up processing of the
upper layer of the feed by honey. This way encourages bees to form stocks of bee-bread and decreases their activity of con-
suming protein food from cells of artificial honey combs. It’s probable that the processing of thickened pollen pellet by honey
oppresses the bees’ needs to consume protein food from the packed cells redirecting them to other honey combs of the bee
family’s nest which has areas with bee-bread reserves.

Key words: ethnology of bees, bee pollen pellet, bee-bread, artificial honey combs, sections of the honey comb, work-
ing bees, bee colonies, stimulation.
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BCTAHOBJIEHHS T'OCTPOI TOKCUYHOCTI
MO PIKOBAHOI'O IEKTUHY HA TIABOPATOPHUX TBAPUHAX

IMMOOGimni3amis KITHH MIKPOOpPraHi3MiB 3aKBAcOK JUIS KMCIOMOJIOYHHX HAIoiB Ja€ 3MOTY IiJBHUIIUTH X CTIHKICTH IO
HHU3KH HETaTHBHUX YMHHHKIB 30BHIIIHBOTO CepenoBHIIa. [[pHpO/IHi BIACTHBOCTI EKTUHY Jal0Th MOXIIHBICTh BUKOPUCTOBY-
BaTHU Horo sik Hociit st iMMoGinizanii. Moaudikamis NeKTHHY 3MiHIOE AesiKi foro BiacTuBocTi. [IpoTe moaanplie BUKOPHC-
TaHHA MOJM(IKOBAHOrO NEKTHHY MOTPeOye MPOBEACHHS JOCITIIKEHb HOr0 roCTPOT TOKCHYHOCTI.

Bu3HavyeHHs TOKCHYHOCTI MOAU(]IKOBAHOTO MEKTUHY NPOBOAMIM Ha JabopaTopHuX TBapuHax (6imi mumri). Jocmimky-
BaHy XapyoBy 100aBKy BBOJMJIM TBAPHHAM BHYTPIIIHBOIUTYHKOBO y f03ax Bix 50 mo 5000 mr/kr mMacu tina. CrocTepexeHHs
3a MHIIAMHU OPOBOAMIN YIIPoJoBxK 14 1ib.

Jlo3u MmoxudixoBanoro nekrury Bifg 50 mo 3000 Mr/kr MacH Tija He BIUIMBAIU Ha ITOBENIHKY TBapHH i HE CIPUYNHSIH
nopyuieHHs TpasieHHs. 3a 103 4000 i 5000 mr/kr Macu Tina y nepiury 100y eKCIIEpUMEHTY B MHIIEH CIIOCTepiraBcst po3iaj
IIUTyHKOBO-KHIIIKOBOT'O KaHaly. YpoaoBxk 14 ni6 He BUsABICHO 3aruOerni TBapyH 3a il MaIMX, CEPEIHIX Ta BUCOKUX 103 MO-
ni(iKOBaHOTO NEKTHHY.

JloBezieHo, 10 XapuoBa 100aBKa — MOJAM(IKOBAaHNH MEKTUH — HAJICKUTD JI0 MAJIOTOKCHYHUX CIOIYK (4 Kiac 3rigHo 3
I'OCT 12.1.007). DLsg st MoudikoBaHOTO NMEKTUHY Ha Oinx mMuiiax € Oinbium 3a 5000 mr/kr.

He BusiBnieHo BILIMBY MOAM(iKOBAaHOTO MEKTHHY Ha 3MEHILICHHs a00 301IbIICHHS BMICTY IIIOKO3U Y KpoBi Ta HS-rpym y
MeYiHmi OIIuX MUIIEH.

Kuro4oBi cj10Ba: BCTaHOBJICHHS FOCTPOi TOKCHYHOCTI, J1ab0OpaTopHi TBapuHU, MoaudikoBaHuil nekTHH, DLsg, ManoTok-
CHYHI PEYOBHHH, Xap4yoBa 100aBKa, Iitoko3a, HS-rpymu.

IMocTanoBka mpo6JeMu. 32 paxyHOK 3aKJIIOUYCHHS CH3WMIB Ta KIIITHH MIKpOOPTaHi3MiB y IOPH
reio abo MPUETHAHHS 1X JI0 MOBEPXHI HOCISI MIJITXOM YTBOPEHHS KOBAJICHTHUX 3B’ SI3KiB UM a1cOpOIIii,

© Boskoron A.T'., 2018.
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OCTaHHI CTalOTh CTIWKIMIMMH 0 HETATHBHUX YMHHHKIB 30BHINIHBOTO CEPEIOBUIA. Y MOJIOYHIH MPO-
MUCIIOBOCTI JO HUX HaJle)KaTh: HASBHICTh y MOJIOLII MHIOYHX, A€3iH(IKyIOUNX PEUYOBUH, aHTHOI0THKIB,
Jikapchbkux npenapatis. st iMMoOimizanii eH3uMiB 1 KIITHH BHKOPHCTOBYIOTH Pi3HOMAaHITHI HOCIi
(maTpwmi) [1, 2].

Y Xap4oBiii TPOMHCIIOBOCTI IIMPOKO BHKOPHUCTOBYETHCS Xap4uoBa o0aBKa MeKTHH [3, 4], BIacTh-
BOCTI SIKOTO JAIOTh 3MOTY BUKOPHUCTOBYBATH HOTO SIK HOCIH AJsl cTabimi3awii eH3UMiB Ta KIITHH MiK-
poopranizMmiB. L{s xap4uoBa nqo6aBka 3qaTHa COpOYBATH 1 3aKII0YATH B CTPYKTYPY TelenoaioH0T MacH
KJIITHHH 1 MOJICKYJTH O1JIKiB.

3 METOI0 MiJBUINEHHS SIKOCTEH MEKTUHY SK HOCisA OyJI0 MPOBEJCHO HWOTO MOAM(IKAIIiFO0, TTPOTE HE
BUBYEHO MOKa3HUKIB TOCTPOT TOKCHYHOCTI MOAM(]IKOBAHOTO MEKTHHY, IO € 000B’I3KOBOIO BUMOTOIO
JI0 BCiX HOBHX Xap4YOBHX JOOABOK.

AHaJji3 octaHHiX gocaimkens i myOaikaniii. Ha cydacHoMy erami icHye HHW3Ka TEXHOJIOTIH BU-
POOHUIITBA XapuoBOi T0OABKH IMEKTHH, B OCHOBY SIKUX MMOKJIAJICHO TiJpPOIIi3, €KCTPAKIIiI0, OCA/HKCHHS 1
KOHIIEHTPYBaHHS BYIJIEBOJA. 3 II€}0 METOI CUPOBHHOIO € LIKIPKH LUTPYCOBUX (JINMOHH, alleJIbCUHH,
MaHAapuHH Ta iHim Gpyktr) [3-9], Bimxoau nepepodku somyk [10, 11], mkipku OanauiB [12], mime-
HUYHI BUCIBKH [13] Ta mymmuHHs kakao [14].

OnepsxaHU TIEKTHH SIK 332 KOPJOHOM, TaK 1 B HaIIil KpaiHi BUKOPHUCTOBYETHCS MEPEBAKHO B Xap-
YOBHUX TEXHOJIOTIAX Ta (papMareBTHIHIN ramy3i [15-17].

3a ganumu FDA, ToKkCHYHI HACTiAKK Xap4yOBHX MPOIYKTiB, Xap4OBUX J100aBOK, XIMIiYHHX CIIONYK i
(hapMalieBTHYHUX IpenapariB MaloTh BaxuBe 3HadeHHs y XXI cromiTTi [18].

IIpoBeneHHsIM OCIIDKEHb I'OCTPOi TOKCHMYHOCTI XapuOBUX A00aBOK BU3HAUAIOTh JI03YBaHHS, SIKE
NpsIMO TIPOTIOPLIHHO 3aJIeKUTh Bifl OTpUMaHUX e(eKTiB Iii J0OABKH, BPaXOBYIOUM CMEPTHICTh TBapHH.
Bceranosnenns LDS50 3a roctpoi TOKCHYHOCTI (KUTBKICTh 10OABKH, 32 sIKOT 50 % eKcriepiMeHTaIbHUX TBa-
PUH THHE) € TIOKH III0 CTAPTOBOIO MPOIICIYPOIO 1 OCHOBHUM KPUTEPIEM JJIS BITHECECHHS JOCIIHKYBaHOTO
YMHHUKA JI0 TIEBHOI TPYITH 32 TOKCHYHICTIO. [1i] 9ac OIiHKY TOCTPOi TOKCHIHOCTI, KPIM JICTATHHIX BHIIA-
KiB, BaXKJIMBI TaKOXK 1HIII €TONOT1YHI 1 (Pi3i0I0TIUHI MOKa3HUKU JOCIIHKYBaHUX TBapHH. EkcniepuMeHTH
LIOJI0 TOCTPOI TOKCHYHOCTI BUKOHYIOTBCSI, 3ACTOCOBYIOUH OJHOPA30Bi JO3M XapyOBHUX J0OABOK Ha MEBHUX
BuAax TBapuH. [1icis BBEICHHS Pi3HUX JI03 TBAPHUHAM CITIOCTEPEKEHHS POBOASTH MpoTsiroM 14 mi6. I1po-
TATOM IHOTO TEepioAy BiKCYIOThCS JIETAIBHI BUTIAAKHU 1 AOCTIIKYIOTECS (pizionoriuni, 6ioximiuni, MOpdo-
JIOTi4Hi, T1CTOJIOTTYHI Ta MATOJIOTYHI 3MiHM B OpraHi3mi TBapuH [18, 19].

MeTta gocaigmeHHsi. BCTaHOBIICHHS PiBHS TOCTPOi TOKCHYHOCTI Ta BUSBIICHHS O10XIMIYHUX 3MiH
B OpraHi3Mi MUIIICH 3a 1ii ofgepKaHol XapuoBoi J00aBKH MOIU(IKOBAHOTO ITEKTHHY.

Marepiaa i meToguka nociaigskenss. ['ocTpy TokcHuHicTh MOAM(IKOBAHOT'O IEKTUHY BU3HA-
YJajii, BUKOPUCTOBYIOUH J1abopaTopHuX TBapwH (IiHiNHI Oimi mumii) [20]. Mumei mis excuepu-
MEHTY BigOWpanu 3a cTaTTio (CaMKH), BIKOM Ta Macor Tiia. Ilepem modaTkoM AOCIHiAy TBapWHH
MPOXOIWIN KapaHTUH. I'pynu ¢popMyBaiu, KEpyOUUCh NpaBUIaMU BUIAAKOBOTO Mifbopy. 3a miB
100U 10 BBeICHHS AOCTII)KYBaHOTO YNHHUKA MUILIEH He ToayBaid. [lepen caMuM BBEJCHHSM Iie-
KTHHY TBapUH Ba>KUJIH.

Hnst mocnigy ¢popMyBaii BiciM IpyIl O I ATk TOJIB y KoxkHiH. [lepmriit rpymi BBoanmm 50 Mr nek-
TUHY Ha Kiorpam macu tina muteii. ¥ 11 1 Il rpynax tBapunu otpumyBanu o 100 i 500 Mr nekTuny
Ha kijgorpam macu. Mumawm i3 IV, V, VI, VII Tta VIII rpyn BBoaumu mo 1000, 2000, 3000, 4000 ta
5000 Mr IeKTHHY Ha KiJIorpaM MacH Tija.

Cycniensii Moan(iKoOBaHOTO NEKTHHY MHILIAM BBOJWIHM BHYTPIIIHbOILTYHKOBO, BUKOPHCTOBYIOUH
30H]I i3 miameTpoM oTBopy 1o 1,2 mMm. Kpaif 30H712 OyB OCHAINCHHMH 3aXUCHAM TJIaACHHPKUM HaKOHEY-
HHUKOM, 11100 3amo0irTH TpaBMYBaHHIO CTIHOK cTpaBoxoay. CycreH3ito Moau(iKOBaHOTO IEKTHHY BH-
roToBisuTd Ha 1,0 % po3unHi KPOXMAJIo.

Hocnigni TBapuHA OyJIH MiA MOCTIHHUM HarnagoM npoTsroM 14 xi6. Ilicns BBenenHs moaudiko-
BAaHOTO TIEKTHHY TOMIBJII0 MHINEH TMOBHOPAIIIOHHWM TPaHYJIHOBAHHNM KOMOIKOPMOM BiJHOBITIOBAIIN
yepe3 7 roquH. Boja y kimiTkax Oyia mocTidHO i B JOCTATHIN KUTBKOCTI.

Cryniab TOKCHYHOCTI MoAH(ikoBaHOro nekTuHy BuzHavaimm 3a ['OCT 12.1.007-76 [21] Ta naHu-
mu, HaBegeHUMH v [20]. CtaTUCTHYHY 00pOOKY TOKCHIHOCTI MOAM(IKOBAHOTO MEKTUHY BUKOHYBAIH
3TiTHO 3 JaHWMH, HaBeaeHUMH y [20-22].

Ha 15 no0y micns mo4aTKy eKCIepHMEHTY MPOBOMIN aHECTe3110 MUIIEH, 3a0MBaIH iX (METOIOM
JeKamitanii) Ta BigOupanyu NpoOU TKaHUH 1 OpraHiB I IPOBEACHHS 010XIMIYHUX AOCIiIKEHb.
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Bwmict 3aranpHnx, OUIKOBHX TiOJMOBUX Tpym i HS-rpynm HU3EKOMOJEKYISPHUX CIOJIYK Yy TICHiHII
Oinmux mumed gocmimkysanu 3a G.L. Ellman[23], y kpoBi TBapyuH BCTaHOBIIOBAJIHM BMICT IJIIOKO3H 32
Y4acTi OpTO-TONYiTUHOBOTO PEAKTUBY 3T1THO 3 iHCTpYKLi€ro [24].

VYci MaHimyssnii, ski Oyiau nmpoBeeHi 13 1abopaTOpHUMH TBapUHAMH, HE CYIEPESUMIH TIOJI0KEH-
HAM €BpoItelicbkoi KOHBEHIIIT i3 3axucTy TBapuH (Ctpacoypr, 1986).

OcHOBHi pe3yJbTaTH J0CHIIKeHHA. 32 BBEACHHS HHU3bKHX 103 MOIU(IKOBaHOrO MeKTHUHY 50—
500 mr/kr macu Tijna ynpomaoBk 14 mi6 He Oyi0 BHSBICHO ICTOTHHMX €TOJOTIYHHX 3MiH Ta 3aruoOei
JabopaTOPHUX TBapHH. Y TEPIi ABI 100 eKCTIEpUMEHTY MOIU(BIKOBAaHUH MEKTHH HE MPU3BOIUB 10
npurdiveHHs mumeil. OcTaHHI Micis MOsBM KOpMY Biapasy Horo crnoxkuBand. Pyxu TBapun Oynu
npupogaumu. Crioctepirajach afeKBaTHa peakilisi Ha IIyM, CBITIO Ta NOoTWUK. He BusiBieHo y mepuri
ITHI TIpOsIBIB Aiapei y mumrei (Taor. 1).

3acrocyBanHs Moau(ikoBaHOTO NeKkTHHY B fo3ax Bix 1000 zo 3000 mr/kr macu Tijla HE CIIPUYUHMUIIO
¢izionorivHux 3MiH y 1JabOpaTOpHUX TBapuH. MUl TOBOIMIH ceOe, TN BOLY, CIIOKUBAIM KOMOIKOPM,
Tak sk 1 TBapuHU 3 [-1II rpymm (mo3a mektury 50-500 mr/kr Macu Tina). KitiHivHI TOKa3HUKA y TBapHH i3
IV-VIrpym 3a 14 1i6 cnocTepexeHb He 3MIHIOBAIHCS. JIeTaIbHUX BHUIIAIKIB HE OYJI0 BUSBIICHO.

VY mumeti i3 VII ta VIII rpyn (no3a BBenenns MoaugikoBanoro nektuny 4000-5000 mr/kr macu Tina)
HPOTATOM TIEpILO] 100U eKCHepUMEeHTY OyIo 3adiKCOBaHO MPOSIBU PO3JIaLy IILTYHKOBO-KHIIIKOBOTO KaHa-
my. Iompu 11€, 3a 1214 roauH micist BBEICHHS XapvIoBOi JOOABKH TBAPWHN aKTHBHO TOYMHAIN iCTH KOM-
0iKOpM 1 OCTIHO MUK BOAy. TBapHHM O aKTUBHOTO TOIJaHHS KOPMY MaJIM 3arajbMOBaHi PyXH, IIPOTe
pearyBaHHs Ha 30BHIIIHI MOJPa3HUKH BiIMIYaJIoCh y KOKHOT ocoOuHH. [IpoTsrom 14 ni6 mumi 3a Makcu-
MaJIbHUX 7103 MOIU(IKOBAHOTO MEKTHHY HE THHYIIH 1 Majik cTaOLIbHI (Di310J10TI4HI TOKA3HUKH.

Tabmuns 1 — Biuiue pizHux 103 Moau(}iKoBaHOI0 MEKTHHY HA J1a00PATOPHUX TBAPHH, N=5

Foyna Tlosa Mo @iKOBaHorq S KinpkicTs MuLIeH, 110 3arUHYIN
HY, MI/KI' MacH Tina BCHOTO y % cepenHiil yac 3arudeni

I 50 0 0 0

I 100 0 0 0
I 500 0 0 0
v 1000 0 0 0
\4 2000 0 0 0
VI 3000 0 0 0
VII 4000 0 0 0
VIII 5000 0 0 0

OTxe, BHACIIOK MIPOBEACHHS JOCHI/HPKEHb TOCTPOI TOKCHYHOCTI MOIU(IKOBAHOTO NIEKTHHY OYII0
JIOBEJICHO, IO I Xap4yoBa J100aBKa HAICKHUTH J0 MaJOTOKCUYHUX CHONYK (4 ximac 3rimao 3 [OCT
12.1.007). DLsy mist MoaudiKoBaHOTO MEKTHHY Ha 011MX MuIax € oinpiuM 3a 5000 Mr/kr.

Takox Oyno mpoBeaeHo Aesiki 010XiMivHI JOCTIHKEHHS 3a BIUTUBY BHYTPIIIHBOLILTYHKOBOTO BBE-
JICHHSI Pi3HUX 103 MOAM(]DIKOBAHOTO MEKTHUHY, 30KpEeMa BH3HAYAIHM BMICT TIFOKO3H y KPOBi JlabopaTo-
pHUX MHIIEH (TalII. 2).

Y TBapuH, SKUM BBOIWIN TEKTHH y KiTbKOCTI 50 MI/KT MacH Tijla BMICT, TJIFOKO3U OyB Ha piBHI
580,2 mr/n. He BcTaHOBIIEHO BipOTigHOTO 3HIDKEHHS a00 MiJBUILEHHS BMICTY TJIIOKO3H Y KPOBI MH-
meH, SIKUM BBOJWIJIN HU3BKI 103U IeKTHHY MoaudikoBanoro (100 ta 500 mr/kr).

Tabmuns 2 — BMicT rioko3n y kpoBi mumieii, M+m, n=5

I'pyna Bwmicr rioko3u, mr/in
I 580,2+24,64
11 576,2+33,54
I 584,4+41,23
v 573,5+28,68
\ 563,2+31,87
VI 559,8+45,02
VII 580,3+29,74
VIII 562,8+44,23
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Bwict rimroko3u y xpoi mumrei i3 VII Ta VIII rpyn BiporigHo He pi3HHUBCS 3 MMOKa3HUKAMH KPOBI
MUIIICH, TKUM BOJMIIM MaJli i cepefHi 1031 MOIU(IKOBAHOTO MEKTUHY. TakKMM YMHOM, BCTAHOBJICHO,
mo Ha 15 moOy michst moyaTKy eKCIIepUMEHTY BBEACHHS PI3HHX 03 MOAM(IKOBAHOTO MEKTUHY HE
BIUTMBA€E HA BMICT TUIFOKO3H y KPOBI MHIIICH.

He BusBIIeHO BipOTiAHOTO BIUTHBY MOAM(IKOBAHOTO MEKTHHY HA 3MiHY BMICTY 3arajibHHUX, OLTKO-
BUX 1 BUIBHUX CYNb(OTIAPUIBHUX TPYN Y MEUiHLi MuIIeH (Tadi. 3).

Tabmuis 3 — Konuentpaniss HS-rpyn y nevinni 1adopatopHux TBapus, M+m, n=5

CynboriprmibHi Tpynu, MKI/T

I'pyna . . . .

3aranbHi BUIBHI O17KOBI
I 782,7£57,75 105,7+10,14 677,5+43,98
I 765,5+54,37 88,1+7,54 677,4439,76
111 791,3+23,11 109,7+12,43 681,64+25,42
v 759,4+65,34 98,5+6,57 660,9+23,45
\Y 775,8+55,93 100,3+9,43 675,5+33,87
VI 768,5+60,32 95,4+17,57 673,1+28,55
VII 783,7+47,22 89,7+6,77 694,0+18,71
VIII 755,9+32,97 87,3+8,79 668,6+21,31

Bwict 3aransaux HS-rpyn y medinmi mummeit 0yB y mexxax 755,9-791,3 mkr/r. BinxwieHHS Bifg
CepeIHBOIr0 3HaUCHHS OyJI0 (i310JI0TTUHUM y MeKaX MoXuoku. Omke, Moau(iKOBaHUI IIEKTHH HABITH
3a BUCOKHUX JI03 HE MICTHTh TOKCHYHHX CIIONYK, 5IKi © OJIOKYBaJIM TiOJIOBI IPyNHU MEYiHKH MUILIEH.

BucnoBku. 1. He BusiBIeHO JeTanbHUX BUMAAKIB MPOTAroM 14 ni6 3a BHYTPIIIHBOILUTYHKOBOTO
BBEJICHHS MOAM(IKOBAHOTO NEKTUHY B fo03ax Bix S0 mo 5000 mr/kr macu Tina 6imuM mumraMm. Momau-
(ikoBaHMH MEKTUH HAJICKUTH 10 PEYOBUH 4 KJIaCy HEOE3MEKH.

2. 3a BBelleHHA JJAOOPATOPHUM TBapHHAM Pi3HHUX 103 MOAH(DIKOBAHOTO MEKTHHY HE BCTAHOBIICHO
3MiH y KOHIICHTpAIIii TIIOKO3H Y KPOBI Ta BMICTY 3arajibHUX, OITKOBHUX 1 HU3BKOMOJEKYISIpHUX HS-
TPy y TIEUiHIll MUTIICH.

3 MmepcrneKTHBHUM HANpsSMOM JJIsl JOCHI[)KEHb € BCTAHOBJICHHS MOAPAa3HIOBAIBLHOI [ii Moaugiko-
BaHOI'O TICKTHHY.
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with ortho-toluidine reagent (Cat No. HP009.01): approved by the Institute of Surgery and Transplantology of the Academy
of Medical Sciences of Ukraine dated October 10, 2003]. Kyiv, 2003, 2 p.

Onpenesnenne 0CTPOil TOKCHYHOCTH MOAMGHIPOBAHHOI0 IEKTHHA HA J1a00PATOPHBIX KUBOTHBIX

A.I'. BoBkoron

HNmmobunn3anust KI€TOK MUKPOOPTaHM3MOB 3aKBACOK IJISI KUCIOMOJOYHBIX HAalNHUTKOB MO3BOJIET MOBBICUTh HX
YCTOHYHMBOCTH K PSIAy HETaTHBHBEIX (pakTOpoB BHEmIHEH cpensl. [IpupoaHbIe CBOMCTBA MEKTHHA ITO3BOJISIOT MCIIONB30-
BaTh €r0 B KAUYECTBE HOCUTEIS Al HMMOOMIN3anuu. Moaudukamnys IeKTHHAa MEHsIeT HEKOTOphIe ero cBoiictBa. OxHa-
KO JajbHeHIIee NCHOIb30BaHUE MOIM(GHUINPOBAHHOTO MEKTHHA TpeOyeT MpOBEAEHHUS HCCIENOBAaHUN €T0 OCTPOH TOK-
CUYHOCTH.

OmnpeneneHne TOKCHYHOCTH MOJU(UIIMPOBAHHOTO IEKTHHA MPOBOJIIIM Ha JTA00PATOPHBIX )KUBOTHEIX (OEJbIe MBIIIN).
Hccnenyemyro nuiieByto 100aBKy BBOJIWIN KMBOTHBIM BHYTPHKETyA04HO B no3ax oT 50 mo 5000 mr/kr maccel Tena. Ha-
OJroieHue 3a MBIIIaMH IPOBOAMIIN B TeUeHHe 14 cyToK.

Jo3b1 MopuduuupoBantoro nekruxa oT 50 10 3000 MI/Kr Macchl Tena He BJIUSUIM Ha NOBEICHUE KUBOTHBIX M HE BBI3bI-
Banu HapyuieHui numenapenus. [Ipu npumenenun 103 4000 u 5000 Mr/kr Macchl Tesa B MEPBBIE CYTKHU HKCIEPUMEHTA y
MBIIIeH HAaOII0JaI0Ch PACCTPOUCTBO XKEITyJOYHO-KHUIIEYHOTO TpakTa. B Teuenne 14 nueil He oOHAapy>KeHO TMOEN KHBOT-
HBIX TIPH ISHCTBUU MaJIbIX, CPEAHHUX U BEICOKUX /103 MOAN(HUIIPOBAHHOTO NEKTHHA.

JlokazaHo, 9TO mumeBast Jo0aBKa — MOAMGHUIUPOBAHHBIN NEKTHH — OTHOCHTCS K MAJOTOKCHYHBIM COEIMHEHUSIM
(4 xwracc mo 'OCT 12.1.007). DLs, mnst MoaupuIiipoBaHHOTO MEKTHHA Ha OeNbIX MbIIax seisiercs 6ompmum S000 mr / kr.

He BbIsiBIIEHO BAMSTHUS MOAM(UIMPOBAHHOTO NEKTHHA HA YMEHBIIEHHE HIIM YBETMUEHUE COAEPIKAHUS TIIIOKO3bI B KPOBU
u HS-rpynn B neyeHu OenbIX MbIIICH.

Ki1roueBble cjioBa: onpeneneHne OCTpoi TOKCHYHOCTH, J1JabOpaTopHbIe KUBOTHbIE, MOANGUIMPOBAHHBIN eKTHH, DLsg,
MaJIOTOKCHYHBIE BEIECTBA, MUILEBast 100aBKa, IMoKo3a, HS-rpymnmsr.

Determination of acute toxicity of modified pectinein laboratory animals

A. Vovkogon

Microorganisms become more resistant to negative environmental factors due to their enzymes and cells introduction in-
to the gel pores or attaching the former to the carrier surface through forming covalent bonds or adsorption. In the dairy
industry, among these factors are detergents, disinfectants, antibiotics and drugs as a part of milk. Different carriers
(matrices) are used to immobilize enzymes and cells.

Pectin characteristics allow it to be used as a carrier for enzymes and microorganism cellsstabilization. This food
additive is able to absorb and introduce cells and protein molecules into the structure of the gel-like substance.

In order to improve the qualities of pectin as a carrier, its modification was carried out. However, no indicators of acute
toxicity of modified pectin have been studied, which is an indispensable condition for all new dietary supplements.

Therefore, the aim of the study is to determine the level of acute toxicity and to detect biochemical changes in mice bod-
ies under the influence of the obtained modified pectin dietary supplement.

The acute toxicity of modified pectin has been determined using laboratory animals (linear white mice). Eight groups of
five mice in each have been formed for the experiment. Animals have been fed with modified pectin in the amount of
50-5000 mg/kg body weight.

Suspensions of modified pectin have been administered to mice by intragastric usinga probe with 1.2 mm diameter hole.
The edge of the probe was equipped with a protective smooth tip to prevent esophagus walls injury. The suspension of
modified pectin has made on a 1.0 % starch solution. Experimental animals had been under constant supervision for 14 days.

No significant ethological changes and deaths of laboratory animals were observed under administration of 50—
500 mg/kg body weight low doses of modified pectin for 14 days. In the first two days of the experiment, modified pectin did
not cause any inhibition in the mice. They consumed itmmediately after the feed was available. Theanimals movements were
natural. An adequate response to noise, light and touch was observed. There were no symptoms of diarrhea in the mice
during the first days.

Gastrointestinal disorder has been recorded in the experimental groups 7 and 8 mice (dose of modified pectin 4000-5000
mg/kg body weight) during the first day of the experiment. Nevertheless, for 12—14 hours after the administration of the food
additives, animals began eating feed actively and kept drinking water. The animals displayed the slow movements before
they consumed the feed actively, but the response to external stimuli has been noted in each individual. For 14 days, mice
haven’t died under maximum doses of modified pectin and have had stable physiological parameters.

Consequently, the study of acutetoxitymodified pectin reveal that this food additive is a low-toxic compound (Grade 4
according to GOST 12.1.007). DL, for modified pectin in white mice is over 5000 mg/kg.

Some biochemical studies have been also carried out of the effects of the intragastric administration of various doses of
modified pectin, including the determination of glucose content in laboratory miceblood.

There haven’t been influence of modified the animal blood glucose concentration as well as any the content, of protein
and low molecular weight HS-groups in the mice liver.

Key words: acute toxicity determination, laboratory animals, modified pectin, DLs,, low toxic substances, food additive,
glucose, HS-groups.

Haoitiwna 12.04.2018 p.
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E®EKTUBHICTh 3ACTOCYBAHHSA KOPMOBOI JOBABKH
BEPMUKYJIBTYPU IIPU BUPOLIYBAHHI ®A3AHA MUCJINBCBKOI'O

OpHuM i3 NUIAXIB 3a0€3MeUeHHS NITHI IPUPOAHIM OPTraHiYHIM OLITKOM € BUKOPHCTAHHS Y SIKOCTI KOPMOBOI J0OaBKH 0i-
OMacH 4epBOHOTO KallipopHIHCHKOTO UepB’ska. Y 3B'SI3Ky 3 IIUM, aKTyaJbHUM € BHBYECHHS BIUIMBY KOPMOBOI 100aBKH Bep-
MUKYJIBTYpH, 0 Oyna oTpuMaHa 3 6ioMacu 4epBOHUX Kali(OpHIMCHKHX 4YepB’sIKiB, BUPOIIEHOI Ha cyOCTpari 3i BMiCTOM
GiosoriuyHo akTHBHOI mobaBku "I'yminmin", y cxiani kKoMOiKOpMIB a1 (a3aHy MHCIUBCEKOTO. BCTaHOBIICHO, O 10aBaHHS
110 KOMOIKOpMY (ha3aHsIT KOPMOBOT 100aBKK BEpMUKYJIBTYpPH Y Kisibkocti 0,75 % Bix nepuroi 1o ckomoi ta 1,5 % Big BockMol
1o dotupHaauaroi no6u (0,75-1,5 %) cnpusiio pocty Macu Tifa y 7-moboBomy Biui Ha 1,2 %,14- — va 2,7 %, 21- — Ha 3,0
(p<0,05), 28- — na 4,0 (p<0,05) ta y 35-m060BoMy — Ha 3,3 % BiHOCHO KOHTPOIIIO. Bu3HaueHo, 110 cepeqHs Maca (a3aHsr,
SIKUM 10 KOMOIKOpMY J10JjaBaJldi KOPMOBY /100aBKY BEpMUKYJIBTYpH Y KinbkocTi 1,5 % Bin mepiuoi 1o ceomoi Ta 2,5 % Bin
BOCBEMOT JI0 9oTUpHAALATOI 106U (1,5-2,5 %) Oy:na 6inbmoro y 7-go6oBomy Bini Ha 4,4 %, 14- —nHa 7,0 (p<0,01), 21- — Ha 8,6
(p<0,001), 28- — na 8,2 (p<0,001) Ta 35-no6oBomy — Ha 11,9 (p<0,001) % BizHOCHO MacH NTHII KOHTPOJIBHOI rpymu. Bera-
HOBJICHO, 0 Ha TJIi 3aCTOCYBAHHs OioMacu BepMHKYJIBTYpH y KinbkocTi 2,0 % Bix nepmoi 1o ceomoi ta 3,5 % Bix BockMol
10 gotupHanusAToi noou (2,0-3,5 %) y roxmieii azaHAT, CrIoCTepiraeThesl MPUPICT MAacH TiNa NTHII y 7-1000BOMY Billi Ha
5,7 % ,y 14- — na 9,6 (p<0,001) %, y 21- —na 9,5 (p<0,001) %, y 28- — na 9,3 (p<0,001) % Ta 35-no60BOoMYy — Ha 13,3 %
(p<0,01) BigHOCHO KOHTpOIIO. JlogaBaHHI KOPMOBOI JI00aBKKM BEPMHUKYILTYPH J10 KOMOiKOpMy nTHL ¥ KinbkocTi 1,5-2,5 %
CIpHsIO HalbiIbIIOMY pocTy (y 9,9 pa3u) cepenHboi Macu Tija ¢as3anst y 35-1000BOMYy Billi, y HOPiBHIHHI 3 J000BUMH Leit
noka3Huk Oy BunmM Ha 10,0; 2,0 1 3,1 % y HOpIBHSHHI 3 KOHTPOJIBHOIO IPYIOIO Ta 3 (a3aHsITaMH, SKUM JI0/1aBaj KOPMOBY
06aBKy BEpMHKYJIBTYPH 10 KoMOikopMy y kinbkocti 0,75-1,5 % Ta 2,0-3,5 % BignosinHo. Ha kxiHems nociipkeHHs cepen-
HS Maca Tina ¢azauir 35-1000Boro BiKy, SIKHM JI0 KOMOikopMiB pofaBamu 1,5-2,5 % kopMoBOi JOOABKH BEpMUKYIBTYPH,
cxiranana 212,44 v, y Toi xe 4ac y nruii, mo otpumysana 2,0-3,5 % nobaBku, 1l moka3HUK cTaHOBUB 2154 T, i OyB BH-
muM Ha 1,4 %, npoTe pi3HULS BUSBHIIACS HE BiporinHO0. TakuM YMHOM, U POCTY CepeIHbOI MAacH Tila NTaXiB PEeKOMEH-
JIOBaHO JI0[1aBaTH KOPMOBY J00ABKY BEPMHKYJIBTYpH 10 KOMOiKOpMy (hazaHy MUCIMBCHKOTO y KinmbkocTi 1,5 % Bin mepiuoi
110 cboMoi Ta 2,5 % Bix BOCBMOT 1O YOTHPHAALLITOT TO0H.

Kurouogi ciioBa: kopmoBa jo6aBka BepMUKYIbTYpH, ['yMinif, das3aH, cepenns Maca Tina, NTUL.

IMocTanoBka npodaemu. BaxxImBUM MUTaHHSM TBapUHHHIITBA Ta NTaXiBHULTBA € AeDiIUT O1NIKIB
y KopMOBuX pauionax [1]. OgauM i3 nuisaxiB 3a0e3neueHHs NTHLI TPUPOAHIM OpraHiuHUM OiIKOM [2—
9] € BUKOpPUCTaHHSA Y SKOCTI KOPMOBOI JTI00aBKH 6ioMacH depBOHOTO KajidhopHiiicbkoro deps’ska [10,
11], sxy MO’kKHa OTPUMATH IIPH BEPMUKYJIGTUBYBaHHI [12, 13].

[Ipore iH(OpMaIlisi PO BUKOPUCTAHHS Takux OinkoBHX 100aBok [14, 15] y BiAgromiBmi NTaxis,
0CO0JIMBO MOJIOAHSKY (pa3aHiB, ITOCHTH OOMeXeHa. Y 3B'I3KY 3 I[UM, aKTYaJIbHUM € BUBUCHHS BILIUBY
KOPMOBOI 100aBKH BEPMHUKYJIBTYPH, SAKY OTPUMYBaIM 3 OiOMacd YEPBOHUX Kali()OPHIHCHKHX
YepB’SKIiB 32 BIUIMBY OI10JIOTIYHO aKTUBHOI J00aBKU «['yMiNi», IO OJaBaid A0 KOMOIKOPMIB st
MOJIOJTHSAKY (ha3aHa MUCIUBCHKOTO.

AHaJi3 ocTaHHIiX aociimkens i myosikaniii. Bimomo, mo B mpomeci yTumizalii ciTbCbKOrocmo-
JAPCHKUX OPraHIYHUX BiIXOJIB METOJOM BEPMHUKYJIFTUBYBAaHHS HAKOMHYYETHCS 3HAYHA KiJTBKICTh
OioMacu depB'sKiB [16], y cyxilf peuoBHHI SKOi 3HAXOAUTHCS MOHAT 60 % moBHOLIHHOTO Oinka [17—
24]. Came 11e poOHTH 11 IIIHHOIO CHPOBHHOIO JIJIsT OTPUMAaHHS O1JTKOBOI J00aBKH [25, 26] y TBapUHHUII-
TBI Ta NTaxXiBHULTBI [27].

B ymoBax cmaay BUpOOHMITBA 1 3pOCTaHHS LiH Ha BUCOKOOIIKOBI KOPMH TBAPUHHOTO 1 POCIIMH-
HOTO IMOXOJKEHHS, MOIIYK HETPATUITIHHAX KOPMIB 1 MOKITUBICTD 1X 3aCTOCYBAaHHS I OalaHCyBaHHS
Ta 3/ICUICBIICHHS PAIliOHIB € aKTyaJlbHUM Ta Ma€ MPaKTHYHE 1 TeOpeTHIHEe 3HaueHHs. Ha xanb, pecyp-
CH TBapUHHOTO Oika € ooMexxeHuMH. Dazanu [28] BiTHOCATHCS 10 HEMIOJABHO OJOMAITHEHUX JTUKUX
MTaxiB, TOMY II€ CTPEC-4yTIMBa Ta CXWIbHA JI0 MOPYIIEHHS OOMiHY peuoBHH NTHIS [29].

MeTo10 cTaTTi Oy710 BUBUCHHS BILTUBY KOPMOBOI JOOABKH BEPMHUKYJIBTYPH Y CKJIali KOMOIKOpMIiB
JUTSI TITUII Ha IPUPICT MacH Tijia Ga3aHsT.

Marepiaa i meToauka gocaimkenns. Jlocmimkenns nposoauiau B ymoBax [IpAT «Arpo-Coro3»,
Ha 0a3i BUpOOHMYOTO KOMILICKCY 3 BHPOIIYBaHHS (hazaHa MUCIMBCHKOTO. J[JIsi eKCIepUMEHTY BHKO-
pucTtoByBasid (hazaHAT Bix 1000Boro 10 35-m1000BOro BiKy, 3 SKuX Oyiau chopMoBaHi 4 aHajaOTidHI

®Teiicyn A. A.,Cremuenxo JI. M., 2018.
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IPyInH: KOHTPOJIbHA Ta TpU aociiaaux (o 50 rouie y koxHii rpymi). 3 1-01 1o6u 10 21-o0f Ta 3 22-01
1o 35-o0i gobu ¢aszaHsTa MiATOCTHITHUX TPy OTPUMYBAJIM OCHOBHI KOMOIKOPMHM 31 BMICTOM CHPOTO
npoteiny 24,5 ta 21,1 % Bignosigno. [Ituii gocmigHOI TPYNMU 1O OCHOBHOTO KOMOIKOPMY BBOIMIIH
KOPMOBY 100aBKY BEPMHKYJIbTYpH (Tadj. 1.), IKy OTpUMyBaid 3 010MacH YepBOHUX Kali(pOpHIHCHKUX
YepB'sKiB, BUPOIICHUX Ha cyOcTpaTi 31 BmicTtoM ['ymimimy. Ilim yac goqaBaHHsS BHCYIIEHOI OioMacu
BEPMUKYJIHTYPH BUKOPUCTOBYBAIIM METOJ BATOBOT'O JJO3YBaHHSI Ta 0araTOCTYIICHEBOTO 3MIITyBaHHS.

Tabmums 1 — CxeMa MOCTAaHOBKH JOCTiAy

Mepion KontponsHa I II I
P10t rpyna Jocninxarpyna Jocninxarpyna Jocninxa rpyna
o OcHoBHUl OK + xopmMoBa fo6aBKa OK + xopmoBa 106aBKa
- THOKAICHD KOMOIKOpM OK + kopmoa /:1063131(? Bep- BepMHKYIbTYpH 1,5 % Bin | BepMukyinsTypu 2,0 % Bix
(1-7 nid) (OK) MuUKyIbTYpH 0,75 % Bin OK OK OK
2-Ii THXKJCHD OK OK + xopmoBa 106aBKa Bep- SK * KopmoBa 3056 ;BK? SK +KK0pMOBa /:;056 ;BK?
(8-14 1i6) MEKYIBTYpH 1,5 % Big OK BEPMHKYJIBTYDH 2,070 BIL | BEPMHUKYIBTYDH 3,070 BIA
OK OK
3-5-11 THOKOCHD
(15-35 1i6) OK OK OK OK

Ha nepmiomy TrxHi XHTTS (hazaHsTaM mepiroi qociigHoi rpymu gogasanu 0,75 % KopMoBoOi 10-
0aBKH BiJl OCHOBHOTO KOMOiKOpMY, Ha npyromy TiwxHi — 1,5 % (0,75-1,5%). Iltuus apyroi gocmigHoi
TPyIH OTpUMYyBaja KOPMOBY n00aBKy Ha IEPIIOMY THXKHI Y KuUtbkocTi 1,5 %, Ha apyromy — 2,5 % Bin
koMOikopmy (1,5-2,5%). @azanaraMm TpeTHOI AOCTIAHOI TpyIy y Bimli Big 1 1m0 7 mi06 gomaBamm KOpMo-
BY J00aBKYy BEpMUKYJIBTYPHU Y KinbKocTi 2,0 %, Ha apyromy — 3,5 % Big kombikopmy (2,0-3,5 %).

OcHOBHi pe3yJibTaTH AOCTiAKeHHs. Pe3ynbTaTy JOCHIHKEHHS 040 KUBOI MacH Tijla MiAIocHi-
THUX (Ga3aHAT HABEIECHO Yy TaOmuII 2.

Tabnums 2 — /IuHamMika HAKONMYEHHS cepeAHbOI MacH Tija (pasansar (1), M+m

[Tepionn po3BUTKY (a3zaHsT, 1006a
Ipyna 1 7 14 21 28 35
KouTtposnbna 21,04 40,31 73,88 114,50 169,03 189,84
OHTPO 0,355 0,779 +1,324 0,734 +1,857 2,187
117,91+
. 20,18+ 75,87+ . 175,712,260
Jocminna I 0314 40,810,834 1,481 1,153 " 196,12+2,883
79,07 124,40 182,86 212,44
. 21,43 42,07 ; i ’ i
Hocninna I1 ) i +1,236 +0,585 +2.136 +2.081
Tocrigma IT1 202,,3366; 42,620,866 80,91-;1:207 125,3*9*4_:k1,505 184,7f*i;<1 J157 215, 1:5;3,098

[pumitka: * — p<0,05; ** — p<0,01,*** — p<0,001.

Ha nouartky pocmimkeHHs 1000Bi (hazaHu MiAIOCHITHAX TPYI MaU CEPEIHIO Macy Tijla y Mexkax
Bix 20,18 mo 22,36 T, TOOTO Mi’>k HUMU HE CIIOCTEPIrayocs BipOTiTHUX BiIMiHHOCTEH.

Bin 1-01 1o 7-0f 100U y (a3aHAT KOHTPOJIBHOI I'PYNH CIIOCTEPIra€ThCsl PICT CEPEIHbOT MacH Tija y
1,9 pasu, a nTHLA NEpIIoi JOCTIIHOI rpynH, sika oTpuMyBaia 0,75 % Bix Macu KOMOIKOpMY KOPMOBY
n00aBKy BEPMUKYIBTYpH, — y 2,0 pa3u Mo BiIHOUICHHIO A0 Macu J000BuX (azansat. CepenHs maca
rrutti 1-o1 mocmigHoi rpynm Oyna Oimbmioro Ha 1,2 % y OpiBHSAHHI 3 KOHTPOJIBHAMH TBapHHAMH J1a-
HOTO TIEPIOTy.

Cepennst Maca Tiia NTHLI 2-0i AOCIiHOT TPYIH TaKoX 3pocia y 2,0 pa3u BiTHOCHO HONEPEAHbOTO
niepioay. OmgHak, y IOPiBHSIHHI 3 KOHTPOJILHOIO MTHUIICIO IIEH MOKa3HUK 3pocTac Ha 4,4 %, a 1o BigHO-
meHHto 10 1-0i qocmigaoi rpymu — Ha 3,1 %.

HonaBanus 10 koMOikopmy 2,0 % KOpMOBOi T0OABKH CIIPUSIIO POCTY CEPEAHBOI MacH NTHLI Yy Ler
nepion y 1,9 pasu mo BiZHOLIEHHIO A0 MONEPeIHbOI. Y MOPIBHSHHI 3 KOHTPOJIEM LEH MOKa3HUK 30i-
TeITy€eThes Ha 5,7 %, a 1o BiHOIIEHHIO 10 1-01 Ta 2-0i HoCHiaHHUX TPyl cepeans Maca (a3aHsaT 3-boi
nocijHol rpynu Oyna oinkinoro Ha 4,4 % 1,3 % BinMoBimHO.

39



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

VY 14-n060Bux (hazaHAT KOHTPOIHHOI TPYIH CepeaHs Maca Tija Oyina OutbmIoo y 3,5 pa3ziB y mopi-
BHSIHHI 3 1000BUMH Ta y 1,8 pa3iB MO BiAHOLIEHHIO A0 MONEPEIHHOTO MEPiOay.

omo ¢dazansar 1-oi rpynu, sikuM gogasanu 1,5 % KOpMOBOi 100aBKK BEpMHUKYJIBTYPH Bill Macu
koMOikopMy 3 8- mo 14-71000BOTO BiKy, TO IX CepemHs Maca 30IbIIIach y 3,4 pa3u 1o BiIHOIICHHIO
1o mo0oBoi nruill Ta y 1,9 pasiB y mopiBHsAHHI 3 momnepeaHiM mnepiogom. Y dazansar 1-oi mociigHol
rpynu 14-m060Boro BiKy croctepiraeTscs 301MbLICHHS cepeHbOI MacH Tia Ha 2,7 % 1Mo BiAHOLICH-
HIO JI0 TITUII KOHTPOJBHOT TPYITH.

3a momaBaHHS KOPMOBOI T00ABKH Y KITBKOCTI 2,5 % Bim Macu KoMOiKopMy (ha3zaHiB 2-0i TOCITITHOT
rpynu Bix 7 mo 14 noboBoro BiKy crocTepiraerbes 301bIISHHS CepeaHbOI MacH Tina y 3,7 pasu 1o
BiJHOIICHHIO 10 A000BOi nTuli Ta y 1,9 pa3u y mopiBHSAHHI 3 monepeaHiMm nepiogom. Cepeans maca
Tima azamar 2-oi mocmigHoi rpymnu 30imbmIacs Ha 7,0 % (p<0,01) 1Mo BiIHONIICHHIO JO MacH Tijia
KOHTPOJIBHOI NITHII Ta Ha 4,2 % y MOpiBHAHHI 3 1-010 AOCIIAHOIO TPYOI0 (a3aHiB.

HonaBanHs 10 KoMOiKopMy (aszaniB 3-poi nocinHoi rpynu Big 7- 1o 14-1000Boro Biky KOpMOBOi
m00aBKH BEPMUKYILTYPH Y KUTBKOCTI 3,5 % CIIpHUSAIO POCTY cepeaHboi Macu NTHUIll y 3,6 pas3u 1o Bia-
HOIICHHIO J0 TBapWH M000BOTO BiKy Ta y 1,9 pa3u B MOpiBHAHHI 3 monepeariM nepiogoM. Cepemts
Maca ntuni wiei rpynu 3pocna Ha 9,6 % (p<0,001) BiZHOCHO KOHTpPOIIO, a Y TIOPiBHAHHI 3 1-010 Ta 2-
OT0 JOCTiTHUMH TpyramMu — Ha 6,7 Ta 2,4 % BiIIIOBITHO.

o crocyeThes GazaHsAT KOHTPOJIBHOI Ipymu 21-1000BOr0 BiKy, TO iX CepeaHs Maca Tijia 3pocia y
5,4 pa3u 1Mo BiTHOIICHHIO /10 M0O0OBOrO BiKy Ta y 2,8 Ta 1,6 pa3u Mo BiJHOIIECHHIO J0 TBapHWH 7- Ta
14- moGoBOTO BiKY BiIITOBITHO.

VY meit nepiox pocty Maca Tijia (azansar 1-o0i mocmigHOl rpymu 30inbmuiIace y 5,8, 2,9 ta 1,6 pasu
IO BiJTHOIICHHIO JIO IILOTO TOKA3HMKA y NTHUlli 1-, 7- Ta 14- 1060BOTO BiKY, a B IOPIBHSAHHI 3 KOHTPO-
JIBHOIO MITULIEIO 1X cepeiHs Maca 3pociia y cepeanbomy Ha 3,0 % (p<0,05).

Y 2-0i moCHiIHOT TPYTIi CIIOCTEPITacThesl 30UTBIICHHAS CepeIHL0i MacH Tina ¢azaHiB y Bimi 21 geHb
T10 BiTHOIIICHHIO 0 MacH nTuMi 1-, 7- Ta 14- go6oBoro Biky y 5,8; 3,0 Ta 1,6 pasu BignoBigHO. Y 11eH
nepios pocTy cepeqHs Maca Tiia gasasaT 1iei rpynu Oyna Bumom Ha 8,6 % (p<0,001) ta 5,5 % y mo-
PIBHSHHI 3 IIMM OKa3HUKOM y KOHTPOJBHIHN Ta 1-1i OCHigHI# Tpynax.

Cepenns mMaca Tija nTuIli 3-poi gociimHoi rpymu 21-mo6oBoro Biky 30imbmmiace y 5,6; 2,9 ta
1,5 pa3u mo BigHOIICHHIO 10 MacH Tina (azansr 1-, 7- Ta 14-tu 70OOBOTO BiKY BiJIIOBITHO, & B MOPiB-
HSHHI 3 KOHTpoJjieM, 1-010 Ta 2-0I0 AOCHIOHOI TpyHnaMy Iei Moka3sHuK OyB BummMM Ha 9,5 %
(p<0,001), 6,3 ta 0,8 % BimmMOBiTHO.

Cepenns mMaca Tina 28-m060Boi numi 1-01 mocmigaoi rpynu Oyna Bumoro Ha 4,0 % (p<0,05), Hix
Yy KOHTPOJIBHIH TPyTIi.

VY (dazansr 2-of gocmiaHOl TPYIIK cepelHs Maca Tija y Biii 28 ai0 Oyna Bumow y 8,5; 4,3; 2,3 ta
1,5 pasu B mopiBHSHHI 3 dazanamu 1-, 7- , 14- ta 21-m1060BOTO BiKY BiAMOBIAHO. Y il TPYII CepemHs
Maca nTui 3pocia Ha 8,2 % (p<0,001) ta 4,1 % BimHOCHO KOHTPOIIO Ta 1-01 MOCIITHOI TPyIH BiAIO-
BIJHO.

Cepenns maca Tijia (ha3aHaT 3-bOi TOCHIAHOI rpymu y Bili 28 mi0 30inbmiyerses y 8,3, 4,3, 2,3 Ta
1,5 pa3u BigHOCHO TiTHI 1-, 7-, 14- Ta 21-71000BOTO BiKY BIAMOBIAHO. Y MOPIBHSHHI 3 KOHTPOJIEM CE-
pennst maca (aszansat Oyna Bumoro Ha 9,3 % (p<0,001) ta Ha 5,1 1 1,0 % BimHOCHO 1-01 1 2-01 mOCTiA-
HUX TPYII IITHIII BiATIOBITHO.

Ha kiHems mocimimkeHHsT y NTUIT 1-01 MOCHiIHOI TPyIH CEepemHs Maca Tita 30UTbImyeTses y 9,7;
4,8;2,6; 1,7 ta 1,1 pa3u no BigHOIeHHIO 110 (a3zaHiB 1-, 7-, 14-, 21- Ta 28-1000BOT0 BiKY BiAOBITHO.
Y mopiBHIHHI 3 KOHTPOJIBHOIO TPYIOIO MTHIN cepeanst Maca dazansaT 1-0i gocmaiaHoi rpymnu Oyiia BU-
mroro Ha 3,3 %. o crocyeTses nTHUIN 2-01 MOCHITHOI TPYIH, TO y 35-TH IEHHOMY Bimi iXx mMaca Oyia
BUIIOI0 TI0 BiJHONICHHIO A0 ¢azaHiB 1-, 7-, 14-, 21- ta 28-moboBoro Biky y 9,9; 5,0; 2,7; 1,7 Ta
1,2 pa3u BianoBigHo. [1o BiHOIICHHIO 10 KOHTPOJIIO 1IeH moka3HuK 30imbmmBes Ha 11,9 % (p<0,001),
a 1o 1-oi mocmigHoi rpynu — Ha 8,3 %.

VY nruni 3-poi gochigHol rpynu Maca dazaHaTt 35- qeHHOro Biky Oyna Bumiow y 9,6; 5,0; 2,7; 1,7
Ta 1,2 pa3u BiTHOCHO IIHOTO TIOKa3HUKa y 1-, 7-, 14-, 21- Ta 28-m000BOMY BiIli BiZITIOBITHO, a BITHOCHO
KOHTpoOJITto Ta 1-0i 1 2-01 mocimimHoi rpym iX Maca 36impnmmtacs Ha 13,3 % (p<0,001) ta 9,71 1,3 % Bin-
MOBITHO.

Ile Moke CBIAYMTH MIPO MO3UTHUBHUIA BIUITMB KOPMOBOI JOOABKM BEPMUKYIHTYPH HA MPHUPICT MacH
Tina dazaHAIT.
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OTxe, H0MaBaHHA KOPMOBOI TOOABKH BEPMHKYJIBTYPH 3 BICOKHM BMICTOM IOBHOIIIHHOTO OiJTKa
[17-19] 1o ocHOBHOTO pauioHy (a3aHAT CIPHIE POCTY MacH Tijia NTHII, IO MOXKE CBIIYUTH MPO aK-
TUBAIiIO0 OLIKOBOr0 0OMiHY B OpraHi3Mi TBapHH.

Y 6iomaci uepBoHHX Kalli(popHIHCHKHX YEpB'SIKiB, IO BUPOIIECHA Ha cyOcTpati 3 010JI0TiYHO aK-
TUBHOIO JT00aBKOIO «['yMini», sika BijoMa CBOIMH PETYISTOPHUMH Ta aJallTOTEHHUMHU BIACTHBOC-
tamu [30] 3pocrae GpepMeHTaTHBHA aKTHBHICTH [31] Ta 3HMKYETHCS BMICT BOXKHX MeTaliB [32].
JlomaBaHHS KOPMOBOI J0OABKH BEPMHUKYILTYPH 10 KOMOIKOpMY NITHII y KiTbKocTi 1,5 % Bix 1-0i o
7-0i nobu ta 2,5 % Bix 8-oi 1o 14-01 mobu cupwusita HalOiIBIIIOMY pocTy (Y 9,9 pa3u) cepeaHboi Ma-
cu Tina azauat 35-7000B0T0 BiKy. Y MOpiBHAHHI 3 7000BUMU MoKa3HUK OyB BumuM Ha 10,0; 2,0 i
3,1 % y nopiBHSIHHI 3 KOHTPOJIBHOIO TPYMOIO Ta 3 (asanstamu 1-oi Ta 3-oi rpyn Binmosigno. Ha ki-
HeIlb JOCIIDKCHHS cepeqHs Maca Tiuta ¢a3anar 35-1000Boro Biky 2-o0i Ta 3-0i qocimigHux rpymn Oy-
na Bumoro Ha 11,9 (p<0,001) i 13,3 % (p<0,001) % BimHOCHO KOHTpOJIO. TakM YMHOM, HOJaBaHHS
KOpPMOBOI JOOAaBKM BEPMHUKYJIBTYPH A0 KOMOIKOpMiB (pa3aHAT cpusie POCTy CepelHbOi MacH Tija
IITHII, TOIIILHO i1 mogaBaTtu 10 KOMOIKOpMIB y KinmbkocTi 1,5 % Bim 1-0i go 7-oi Ta 2,5 % Bin 8-oi
1o 14-o1 no6wu.

BucHoBku. [lofaBanHs KOpMOBOI JOOABKH BEPMUKYJIBTYPH JI0 KOMOIKOPMIB (pa3aHAT CIpPHUSE PO-
CTy MacH TiJla TITHUIl, III0 MOXKE CBIIYHUTH NP0 aKTHUBAIIO OLIKOBOrO OOMiIHY B OpraHi3Mi TBapHH.
VY nmocmigHux Tpynax ¢a3aHiB, 10 KOMOIKOPMIB SIKHX HA MIEPIIOMY THXKHI JT0IaBaJId KOPMOBY T00aBKY
BEPMUKYIBTYpH y Kinbkocti 0,75, 1,5 ta 2,0 %, na nqpyromy — 1,5, 2,5 ta 3,5 % BianoBigHO criocTepi-
raBcs picT cepesHbol Macu Tina nruii. Ha 35-wit nens ix maca Oyna Oinmbioro Ha 3,3, 11,9 (p<0,001)
ta 13,3 (p<0,001) % BiTHOCHO KOHTPOIIIO.

TakuM 9yuHOM, JUTS aKTHBAIIl POCTY Ta PO3BUTKY MOJIOJTHSKY (ha3aHa MUCIHBCHKOTO HEOOXiTHO Y
KOMOIKOpMH BBOJUTH KOPMOBY A00aBKY BEPMHUKYIBTYpH, SIKa OTpUMaHa 3 06ioMacu 4epBOHHMX Kai-
(dhopHINCHKHUX YepB'AKIB 13 BUKOpUCTaHHAM [ 'yminigy 3 1-01 mo 7-oi mobm y kinmbpkocTi 1,5 %, a 3 8-oi
1o 14-o1 noou — 2,5 %.

[lepcriekTHBHUM HANPSIMOM JTOCITI/PKCHHS € BUBUEHHS BIUIMBY KOPMOBOi TOOABKH BEPMHUKYIBTY-
pu, 1o Oyna oTprMaHa 3 OioMacH YepBOHUX KaMi(pOPHIHCEKUX YEePB'sKiB, BUPOILICHOO Ha CyOCTpaTi 31
BMicToM ['yMiJTiTy Ha piBeHb S€9HOI MPOMYKTUBHOCTI Ta AKiCHI MIOKa3HUKH SE€ITb.
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¢ ¢deKTUBHOCTh NPUMEHEHHs KOPMOBOIi 100aBKH BePMHKYJIbTYPbI IIPH BbIPAIIUBaHUH (a3aHA 0XOTHHYBEIO

A.A. T'eiicyn, JI.M. CtenyeHko

OnHUM U3 MyTelt 0O6ecredeH s NTUIBI €CTECTBEHHBIM OPTaHUYECKUM OENKOM SIBJISETCS] UCIONb30BaHHE B KaUeCTBE KO-
PMOBO# 100aBKH OMOMAcChl KPACHOTO KaIU(GOPHUHCKOrO 4epBs. B CBA3M ¢ 5TUM, aKTyaJbHBIM SABJISACTCS M3y4YCHUE BIUSAHUA
KOPMOBOI1 06aBKU BEPMHUKYJIBTYPbI, IOIy4E€HHOM U3 OMOMacChl KPacHBIX KaIU(pOPHUHCKUX YepBe, BBIpAIlEHHOH Ha Cy0-
cTpaTe ¢ colep)kaHHeM OMOJIOTHYeCKH akTUBHOHM nobaBku "['ymunun", B coctaBe KOMOMKOPMOB Ul (pa3aHa OXOTHUYBETO.
VYcraHoBI€HO, YTO HpH 100aBICHHH B KOMOHUKOPM (ha3aHAT KOPMOBOH 100aBKM BepMUKYIBTYpHl B Komuuaectse 0,75 % ¢
nepBeIX 10 cemMH U 1,5 % or BoceMH 10 uerhlpHamnatu cytok (0,75-1,5 %) cnocoOCTBOBano pocTy Macchl Tena B
7-cyrounoM Bozpacte Ha 1,2 %, 14 — na 2,7 %, 21 — na 3,0 (p<0,05), 28 — na 4,0 (p<0,05) u B 35-cyrounom — Ha 3,3 % or-
HOCHTENIBHO KOHTpoJt. OmpeseneHo, 9To cpeqHsist Macca (a3aHsaT, KOTOPHIM B KOMOMKOpMa 100aBIsIIM KOPMOBYIO 100aBKY
BEPMUKYJBTYPHI B KoaudecTe 1,5 % ¢ mepBbIX A0 ceMu U 2,5 % OT BOCBMH 10 YeThIpHaAaTH cyTok (1,5-2,5 %) Obu1a 6o-
JIbIle B 7-CyTOYHOM Bo3pacte Ha 4,4 %, 14 —na 7,0 (p<0,01), 21 — na 8,6 (p <0,001), 28 — na 8,2 (p<0,001) u 35-cyrounom —
Ha 11,9 % (p<0,001) OTHOCHTENIHEHO MACChI MITHIBI KOHTPOJILHOM IPYMITBI. Y CTAaHOBICHO, 4TO Ha (JOHE IMPUMEHEHHs OroMac-
CBI BEpMHUKYIbTYpHI B KosmuecTBe 2,0 % ¢ mepBbIX A0 ceabMu U 3,5 % OT BOCBMH 10 uYeThIpHanuaru cyrok (2,0-3,5 %) B
KOpMJICHHH (ha3aHsT, HAOMIOmAaeTcss NMPHPOCT MAacChl Tela NTUIBI B 7-CyTo4HOM Bo3pacte Ha 5,7 %, B 14 — Ha 9,6
(p <0,001)%, B 21 —Ha 9,5 % (p <0,001), B 28 — Ha 9,3 (p<0,001) % u 35 — Ha 13,3% (p <0,01) oTHOCUTENBHO KOHTPOJIS.
JloGaBiieHne KOPMOBOI OOABKH BEpPMUKYJIBTYPEl B KOMOMKOpMa MTHIBI B KoiaudecTtse 1,5-2,5 % cnocobcTBoBano Han6o-
nbIIeMy pocty (B 9,9 pasa) cpemueit Macchl Tena (a3aHAT B 35-CyTOYHOM BO3pACTe MO CPABHEHHUIO C CYTOUYHBIMU U 3TOT I10-
kazarens Obut Bbime Ha 10,0; 2,0 u 3,1 % mo cpaBHEHHIO ¢ KOHTPOJIBHO rpymmoi u ¢ (a3zaHATaMH, KOTOPbIM 100aBISLIIN
KOPMOBYIO 100aBKY BEpMHKYIbTYphI B KoMOukopma B konudectse 0,75-1,5 % u 2,0-3,5 % coorBercTBeHHO. K KOHITy Hcc-
JIeIOBaHUs cpeHss Macca Tena (a3aHsaT 35-CyTOuHOr0 BO3pacTa, KOTOPBHIM B KOMOUKOpMa nobasnsiu 1,5-2,5 % kopMoBoit
00aBKH BEpMHKYIBTYpBI cocTaBisuia 212,44 T, B To ke BpeMs y NTHUIbL, nony4asuieid 2,0-3,5 % no6aBku 3TOT MOKa3aTelb
cocraisut 215,4 r, u 66wt Beie Ha 1,4 %, OHAKO pa3HHIA OKA3AJIaCh HEIOCTOBEPHOU. TakuM 00pa3om, Uit pocTa CpeHe
Macchl TeJa NTHI PeKOMEHAYeTCs NO00aBIsATh KOPMOBYIO H0OaBKY BEpMUKYJIBTYPEI B KOMOMKOpPMa (pazaHa OXOTHUYBETO B
koiuuectse 1,5 % oT nepBbIX 10 ceMu U 2,5 % 0T BOCbMHU J0 YEThIPHAIATH CYTOK.

KnroueBble c10Ba: kopMoBas 100aBKa BEpMHUKYIBTYPEI, I 'ymumna, das3aH, cpeHss Macca Tena, ITHIA.

The Efficiency of the fodder additive use of the vermiculture during the cultivation of hunting pheasant
A.A. Geysun, L.M. Stepchenko

One of the most important issues in livestock and poultry farming is the deficiency of proteins in feed rations. One way
of providing bird with natural organic protein is the use of a red Californian worm biomass as fodder additive that can be
obtained by vermicultivation. However, the information as for the use of such protein supplements in fattening birds, espe-
cially young pheasants, is very limited. Within this context, it is a current need to study the effect of feed supplement ver-
miculture, which was obtained from the biomass of red Californian worms in the result of influence of the biologically active
additive "Humilid", which was added to young hunting pheasant fodder.

For the experiment, there were used pheasants from daily to 35-day age, it was formed 4 similar groups: control and three
experimental (50 birds in each group). From the first day to the twenty-first and from the twenty-second to the thirty-fifth day
the experimental groups of phesant received the main feed with the content of crude protein 24.5% and 21.1%. The experi-
mental group of birds had the feed supplement of the vermiculture, which was obtained from the biomass of red Californian
worms grown on a substrate containing Humilid. Withing the period of adding dried vermiculture biomass, we used a
weighting method and multi-stage mixing.

Thus, during the first week of pheasants’ life the first experimental group was getting 0.75 % of the feed supplement
from the main feed, the second week — 1.5 % (0.75-1.5 %). The bird of the second experimental group received a feed sup-
plement during the first week in the amount of 1.5 %, in the second — 2.5 % of the feed (1.5-2.5 %). Pheasants of the third
experimental group aged from 1 to 7 days added a feed supplement of vermiculture in the amount of 2.0 %, in the second -
3.5 % of feed (2.0-3.5 %).

It was established that the addition of pheasant of fodder additive vermicultures in the amount of 0,75-1,5 % in addition
to fodder contributed to body weight gain in the 7th-day-old age by 1.2%, 14 — by 2.7 %, 21 — by 3.0 (p<0.05), 28 — by 4.0
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(p<0.05), and in 35 — by 3.3% relative to control. It is determined that the average weight of pheasants, which was added to
the feed, was added to the feed supplement of vermiculture in the amount of 1.5-2.5 %, was higher at 7-day-old age by
4.4 %, and 14 — by 7.0 (p<0.01), 21 — by 8.6 (p <0.001), 28 — by 8.2 (p <0.001) and 35 — by 11.9 % (p <0.001) relative to the
bird&apos;s weight of the control group. It was established that against the background of application of biomass of ver-
miculture in the amount of 2.0-3.5 % in pheasant feeding, there is an increase in the weight of the bird body at 7-day age by
5.7 %, in 14 — by 9.6 (p<0.001 ), in the 21-, at 9.5 % (p<0.001), in 28 — by 9.3 (p <0.001) and 35 — by 13.3 % (p <0.01) in the
age group periods correspondingly to control. It has been established that when addition of fodder supplement of vermicul-
ture to mixed fodder, in the amount of 0.75-1.5 % contributed to an increase in body weight at 7 days of age by 1.2 %, 14 %
by 2.7 %, 21 — by 3 0 (p<0.05), 28 — on 4.0 (p<0.05) and in 35 — by 3.3 % with relatively to control. It is is established that
the average weight of pheasants, which added fodder supplement of vermiculture in the amount of 1.5-2.5 %, was higher at
7-day-olds by 4.4 %, and 14 — by 7.0 (p<0, 01), 21 — by 8.6 (p<0.001), 28 — by 8.2 (p<0.001) and 35 — by 11.9 % (p <0.001)
relative to the bird&apos;s weight of the control group.

It was established that against the background of application of biomass of vermiculture in the amount of 2.0-3.5 % in pheasant
feeding, there is an increase in the weight of the bird body at 7-day age by 5.7 %, in 14 — by 9.6 (p <0.001 ), in the 21-, at 9.5 %
(p<0.001), in 28 — by 9.3 (p <0.001) and 35 —by 13.3 % (p <0.01) in the age group periods correspondingly to control.

The addition of vermiculture supplements to poultry feed in the amount of 1.5-2.5 % contributed to the highest growth
(9.9 times) of the average body weight of pheasants in 35-day-old age versus day-time, and this figure was higher by 10.0;
2,0 and 3,1 % in comparison with the control group and pheasants, which added the feed supplement of vermiculture to the
mixed fodder in the amount of 0,75-1,5 % and 2,0-3,5 % respectively. At the end of the study, the average body mass of the
pheasanat was 35- day-old, adding 1.5-2.5 % of the feed supplement of vermiculture to the mixed fodder was 212.44 g,
while at the same time in the poultry receiving 2.0-3.5 % This additive was 215.4 g and was 1.4 % higher, but the difference
was not likely. Adding a feed supplement of vermiculture to fodder feed pheasants promotes the growth of the body weight
of the bird, which may indicate the activation of protein metabolism in the body of animals. In the experimental groups of
pheasants, to the fodder which in the first week added vomiting additive in the amount of 0,75, 1,5 and 2,0 %, in the second -
1,5, 2,5 and 3,5 %, respectively, the growth of average mass the body of poultry and at 35 days their weight was greater by
3.3, 11.9 (p <0.001) and 13.3 % (p <0.001), respectively, in relation to control.

Thus, in order to activate the growth and development of young pheasant, it is necessary to feed the feed additive of
vermiculture, which is obtained from the biomass of red Californian worms using Gumilide from 1 to 7 days in the amount of
1,5 %, and from 8 to 14 days — 2.5 %.

A promising research direction is the study of the effects of vermicular feed supplement obtained from biomass of red
Californian worms grown on a substrate containing Humilid on egg productivity and quality egg performance.

Key words: feed supplement of vermiculture, Humilid, pheasant, average body weight, poultry.
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AHTHOKCHUJAHTHA AKTUBHICTD CKEJIETHUX
M’A3IB I'VCEU Y NEPEA3ABIMHOMY NEPIOAI

OpHUM i3 HaNpSIMKIB MiABUIICHHS e()EeKTUBHOCTI I'yCIBHUITBA € HAYKOBO OOIPYHTOBAHE 3aCTOCYBaHHsI OiOr€HHHUX J0-
MIILIOK CIIPAMOBAHOI Ail, Y TOMY 4YHCIi aHTHOKCHIAHTHHX. 3’SICOBAaHO OCOOJIMBOCTI BIUIMBY IOKa3HMKIB HPOOKCHAAHTHO-
AQHTHOKCHIAHTHOI PIBHOBAarM Ha aHTHOKCU/IAHTHY aKTHBHICTh CKEJIETHHX M’sI3iB ryceil y mepensabiiinomy mepioxi (3 35-01 1o
63-01 1o6m). 3a3HaueHUH MPOMIKOK OHTOTeHE3y T'yceil BKIItouae (hi3iooridHy Hampyry B opraHi3Mi nruii (3 42-o1 go 56-o1
1100H), 3yMOBIIeHY (hOpMYBaHHSAM FOBEHaJIbHOTO mHip’si. Iepia mojoBrHa JOCIIY XapaKTepru3yBaacs MiIBUILCHHIM BMICTY
TBK-akTUBHHX MPOIYKTIB 1 3HMKCHHSIM Koe(ilieHTa aHTHOKCHIAHTHOI akTHBHOCTI Ha 41,8 %. CymepokcuaaucMyTa3sHa
AKTUBHICTh y Yaci Majia TCeHACHLIIO 0 3HIDKCHHS, a KaTajla3Ha — O 3pOCTaHHs. YNPOJOBXK JOCITIAY y CKEIETHHX M’s3ax
JOCTOBIPHO 3MEHIIMBCS BMICT BiTaMiHy A i f-kapotuny. HaiiGinbiun ctabinibHUM piBHEM XapaKTepu3yBaBCs BMICT BiTaMiHy E
(v =10,4 %). 3a 1OTIOMOTOI0 KOPEISILIHHOTO 1 KIACTEPHOr0 aHali3iB 3°5ICOBAaHO BIUIUB JOCITIIKCHUX TOKa3HUKIB TPOOKCHIA-
HTHO-aHTHOKCHIQaHTHOT PIBHOBArM CKEJIETHHX M’sI3iB ryceil Ha iX aHTHOKCHAAHTHY akTHBHicTh. 3a y < 0,10 mocmimkeHi mo-
Ka3HHKU YTBOPIOIOTH TPH BiJOKPEMJICHI KiacTepH, a Ha piBHi y < 0,24 BCTaHOBIICHO HAsIBHICTH CIAOKMX TEHACSHLH 1O Kope-
JSILIHHAX 3B'SI3KIB MK yCiMa JIOCHTIDKSHUMH MTOKa3HHKaMH, SIKi 00'€JHYIOTh JOCII/DKEHI MOKAa3HUKU B €IMHY CTPYKTYPOBaHY
JMHAMIYHY CHCTEMY. BCTaHOBIICHO HOCTATHBO MOTYKHUH MPSAMUIA 3B’ 430K MK KOe(illieHTOM aHTHOKCHAAQHTHOI aKTUBHOCTI

© Tanuenxo 0.0., 3xoposuesa J.M., lanuenxo M.M., Py6au I'.B., 2018.
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i BMICTOM BiTamiHy E y CKeNeTHUX M’s3aX ryceil, o CBITYHATH MPO JONUIBHICTh 3aCTOCYBaHHS ITiIBUINCHUX KOHIICHTPALIH
Bitaminy E B pamioni ntuni y nepenzabiiinomy mepioni.

Kawuosi ciioBa: Tycu, CKeneTHi M’ I3, IPOOKCHIaHTHO-aHTHOKCHIaHTHA PIBHOBAra, aHTHOKCHJIAHTHA aKTUBHICTh, KO-
persiuiiiHuit aHani3, KIacTepHUH aHai3.

IMocTanoBka mpodsaemu. ['yCIBHUITBO — NMEpCHEKTHBHA Tally3b arpapHOro BUpoOHHLUTBA [3, 5, 6,
10, 12]. M’sico ryceii, Ha BiAMiHY BiJ M’sca iHIOI CBIMCHKOI MTHIlI, XapaKTEPU3YEThC CHEI(IIHUM
JKHPHOKHUCIIOTHUM CKJIAJIOM 3 BHCOKHM yMICTOM ITOJTiHCHACHYCHHUX XUPHHUX KHUcIOT [1, 23, 24]. He-
3BaXKAIOUU Ha PsiJ] TIepeBar ryCiBHUIITBA, @ CAMECKOPOCTHUIIIICTb, 3IaTHICTh (Pypa)KyBaTH Ha AaCOBUCH-
Kax 1 BoJioiiMax, MIMPOKHA aCOPTUMEHT MpoAykii [1, 2, 4-6, 8, 11], B YkpaiHi 3a ocTaHHI pOKHU YnCe-
JBHICTB TyCeH CyTTEBO 3MeHImmIacs [5—6]. ¥ Cximniit €Bporri Ta A3ii, HaBIIaKy, TIOTOJIIB’ I TyCcel cTa-
oimpHO 3poctae [29, 30]. BukopucTanHs i1HHOBAIIHHAX TEXHOJIOTIH 1 Cy4aCHOTO TEXHOJIOTTYHOTO 00-
JIQJIHAHHS Y TYCIBHUIITBI Ta BIPOBA/HKCHHS y BUPOOHUIITBO HAYKOBUX JOCATHEHb CIIPHUSITUME ITi/IBH-
meHHI0 e(heKTUBHOCTI maHoi ramysi [10, 13, 15].

AHaJi3 ocTaHHIX A0CTiIKeHb 1 myOikaniii. PiBHOBara Mi>k MPOOKCHUIAHTAMH 1 aHTHOKCHUIAHTAMH €
OJIHUM i3 TOJIOBHUX KpHUTEPiiB QyHKIIOHAIBHOTO CTaHy opraHizmy [25, 27], a micis 3a0010 NTHLi — SKOCTI
OTpHMaHoi M’sicHOI TipoxyKuii [14]. EkoHOMiUHa HOLUIBHICTE 3MYILYE TOCIIOAAPCTBA OOMEXYBATH TEPMiH
BHPOIIYBaHHSA T'ycel Ha M’ sico 8—9-TmxHeBuM BikoM [ 10]. Lleit TepMiH BH3HAYAE€THCS CTAOLTIZAITIEIO TTPOO-
KCHIaHTHO-aHTUOKCHAAHTHOI PiBHOBATH IO 3aBEpIICHH] (DOPMyBaHHS I0BEHAILHOTO ITip s rycei [1, 2].

3 METOIO MiJBUIICHHS aHTHOKCHIAHTHOTO CTaTyCy OpraHi3My MTHIII 10 paIlioHy Tycel y mepe3a-
OiftHOMY TIepioAl AOMAIOThCS TOMIIIKH, IIEpEeBayKHO, O10reHHOTO TToX0KeHH [ 1, 14]. YTiM, cydacHH-
MH O10XIMIYHUMH IOCIIHKEHHSIMH JOBEICHO, 10 HEOOTPYHTOBAHE 3aCTOCYBAHHS PEUYOBHUH O10TCHHO-
r'0 TIOXOJKEHHSI MOXKE TIPU3BECTH JI0 HeraTuBHUX Hachiakis [20, 21, 31-33]. OTxe, Ha maHOMY eTari
PO3BHUTKY TYCIBHHIITBA BUHHKAE MOTpeda B HAYKOBO OOTPYHTOBAHOMY 3aCTOCYBaHHI aHTHOKCHIAHT-
HUX JOMIIIIOK Y ITii rany3i. ToMy Bu3HaYeHHS 0cOOMMBOCTEH (DYHKITIOHYBaHHS CHCTEMH aHTHOKCHIA-
HTHOTO 3axucTy (AO3) ryceli y nepenszabiiiHoMy nepioli MOKe CTaTH HaJAiHHUM HayKOBUM CYIIPOBO-
JIOM TPaKTHYHOTO BIPOBAKEHHS 010T€HHUX aHTHOKCHIAHTIB y TYCIBHHLITBI.

MeTow moCHiKEHL OyJIO 3°sSCyBaHHS OCOOJHMBOCTEH BIUIMBY ITOKa3HUKIB IPOOKCHIAHTHO-
AHTHUOKCUIAHTHOI pIBHOBArd HAa aHTHOKCHIAHTHY aKTHBHICTH CKeJIeTHUX M s13iB (CM) ryceilt y nmepen-
3abiitHoOMY mepiozi.

Marepiaj i MeToauka gocaimkeHns. JlocaimpkeHHS Ha TyCaxX iTaliicbkoi mopoau 3 35-01 mo 63-
01 100OH TPOBOAMIIUCS IIIOTHKHEBO. Y POIOBXK ITHOTO TEPIOAY TYCEH MOCIITHOI TPy yTPUMYBaIH Ha
pauioHi, 30amaHcoBaHOMY 3a OOMIHHOIO €HEpri€l0, IPOTETHOM, BiTaMiHAMH 1 MiHEpaJIbLHUMH PEYOBH-
HaMH 3TiTHO 3 peKOMEHIAIIISIMHI IJIS ITHOTO BIiKY ryceit [9].

3a0iii NTUII TPOBOAWIN 3 JOTPUMAHHSIM HOPM KOHBEHIIi Pamu €Bpomnu 1momo 3aXxucTy TBapuH,
IO BUKOPHUCTOBYIOTHCSl B HAYKOBHX JociiuKeHHsX. [licns 3a0010 mTUI 3 TYIIOK BHpi3adu TpynHi
M’ s13M, SIK1 JJTS TIOJTAIBIHIX O10XIMITHHX JTOCIIKEHB 30epirany B MOPO3WIbHIN KaMepi IpH TeMIiepa-
Typi -18 °C He Ginbie 7 aib.

InTeHcuBHicTh IepokcuaHOrO OKMcHeHHs mimiai (I1I0JI) B orpuManoMy GioMaTepialli OLiHIOBANIN
3a BMICTOM TPOAYKTIB MEPOKCHUIAIi, SKi pearyioTh 3 2-TiobapOiTypoBoio kuciotoro — TBEKAII [7].
Busnauenns mux pedoBwH npoBoawiu B dimigHuX ekcrpakrax CM (TBKAIL,,), roMorenarax Imux
tkanuH (TBKAIL,,,) Ta 3a iHimiamii Fe** TIOJ (TBKAII,). Oxpim TOTO, B OTpUMaHOMy OioMaTepiaii
BH3HAYAJIM BMICT 3arajJbHUX JIMiaiB, BiTaMiHiB E, A, f-KapoTHHY Ta aKTHBHICTh OCHOBHHX aHTHOKCH-
maHTHUX eH3uMiB: cymnepokcuanuemyTasu (CO/l), katamasu (KAT) i rmyrationnepokcumaszu (I'TIO)
[16, 18, 22, 26, 28]. Ctan cuctemu AO3 oIliHIOBAIH 32 JOMOMOTOI0 3alPOTIOHOBAHOTO PaHIIlle IHTET-
PaJBHOTO TOKa3HUKA — KoeillieHTa aHTHOKCHIAHTHOT akTUBHOCTI (Kaoa) [34]. MaremaTiuna 06po0-
Ka pe3yJIbTaTiB JOCIIHKCHHS 3IHCHIOBANIACS METOIaMHA MaTeMaTHIHOI CTATUCTHUKHY, Y TOMI 9HCIi Oa-
raTOBUMIPHOTO KOPEJISAIIHHOTO 1 KIIACTEPHOTO aHaJi3iB, 3 BUKOPUCTAHHSIM ITaKeTa KOMIT FOTEPHOI ITpo-
rpamu SPSS—13,0 1 nmporpamu MS Excel2000.

OcHOBHI pe3yJbTaTH AOCTiTKeHHs1. 3a3HAYCHUN TPOMIPKOK OHTOTCHE3Y T'yCel XapaKTepU3yETh-
¢ (bi310JIOTTYHOI HAIMPYIoOI0 B Oopraxi3mi nruil (3 42-of 1o 56-0i 106u), 3yMoBieHOT (HOpMyBaHHIM
toBeHanpHOTO Tip’si. Lelt mporec moTpedye AOCTATHBO BHCOKUX BUTPAT CHEPTii Ta aMiHOKHCIOT, Y
TOMY YHUCII — CyIbPypoBMicHHX. TOMYy HaBiTh Ha TJi 30a1aHCOBAHOIO 3a OOMIHHOKO €HEPIi€r0 1 IPo-
TEIHOM parliony, nporiec (OpMyBaHHS FOBEHAIBHOTO TIp’sl CYNPOBOJKYETHCS HAMPYTOK B CHCTEMI
AO3, mo no3HayaeTbes miaBHIIEHHSM BMicTy Bcix mponykTiB IIOJI y CM ryceir (TBKAIL;,
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TBKAIL,,, i TBKAII,, Ha 58,8; 45,21 150,5 %), a Kaoa3 42-01 10 56-01 nodu 3HmKyeThes Ha 41,8 %
(tabmn. 1). OnHak, 3a Bech MepioA JOCTIHKEHHs el iHTerpaJbHUN MOKA3HUK YTPUMYETHCS Ha CTAIOMY
piBHi (r = - 0,206). BomHo4ac, ycTaHOBICHO MOHOTOHHO CTIaIaf0uMid BMICT JIIiIB y 9aci (r = - 0,951).
IIlo crocyerbes koMnoHEHTIB cucteMu AO3, TO IS aHTHOKCHIAHTHUX €H3UMIB YCTaHOBJICHO Pi3HOC-
MPsIMOBaHI 3MiHU TXHBOT aKTUBHOCTI, a came: COJl-akTUBHICTh Y Yaci Ma€e TCHJCHIIIIO 10 3HIKCHHS (T
=-0,7103ay = 0,179), KAT-aktuBHicTs — A0 3poctanus (r = 0,790 3a y = 0,112), a ['TIO-akTHBHICTH
B yaci 3MiHIOeThCs HecyTTeBo (r = 0,381 3a v = 0,527). YpomoBx J0CHiTy JOCTOBIPHO 3MEHIITYBaBCS
BMIcCT BiTaMiHy A (r = - 0,814 3a vy = 0,093) 1 f-kapotuny (r = - 0,870 3a y = 0,055). Bmict Bitaminy £
XapaKTepU3yBaBCs HAWOLIBII CTA0IILHUM PIBHEM, IIPO III0 CBIAYaTh BiACYTHICTH HOro KOPEIALIi 3 4a-
COM Ta HalMEHIIIe 3HaYeHHS KoedillieHTa Bapiallii nporo mokasauka (v =10,4 %).

Tabmuns 1- Bumict ainigiB, mpoaykTiB Jinonepoxcuaanii, BiTaMiHiB Ta aKTHBHICTh aHTHOKCHIAHTHHX €H3UMIB Yy CKe-
JeTHUX M’a3ax ryceid (M £ m, n = 6)

Bixk, no6a, T 35 42 49 56 63
TBKAIL,,,, (P;), EMonst 1094 +5.2 173,7£ 8,7 156,3 +6,8 130,4 5,9 89,349
TBKAIL,,,, (P,), sMonpt 63,7+3,8 842+40 92,5 +4,7 739+35 548 +2.8
TBKAIL,,, (P3), ’tMosst 1154+ 6,2 161,9+75 289,1+ 12,7 160,749,17 105,444,997
Jimiau, (X), Mot 26+1,2 16,7+09 123+03 11,5+04 94+02"
Kaoa 0,55 0,52 0,32 0,46 0,52
COJL, (Y;), ym.ox./ (XBT) 10,45+0,62 11,25 +0,58 11,65 +0,61 9,90 +0,39 7,05+ 0,30
KAT-107, (Y,), HKaT/T 17,10+0,64 25,60+1,127 26,30 + 1,07 24,50+ 1,08 28,45+1,37
ITIO-10%, (Y;), mkMons(xeT) | 3,47 £0,15 2,67 +0,11 4,56+ 0,237 4,17 £0,20 3,59+ 0,14
Biramit A, (V) MKI/r 3,47 +£0,12 3,25 +0,21 2,65 +0,09 2,93+0,19" 2,7440,14
Biramin E,(V,) Mkr/r 12,10+ 0,64 10,52+0,62" 9,30 +0,37 11,07+0,48" 11,93+0,37
B-xaportuH, (V3) MKT/T 11,25 +£0,43 10,67 £ 0,11 8,56 + 0,23* 9,17 £0,20 8,59 + 0,34

IIpumiTku: pi3HALI BipoTiAHI BITHOCHO MONEPEHBOT0 3HAaUeHHS: * — p< 0,05; ** — p <0,01.

Pe3ynmbraTi KOpensAIiiHoOro aHaiizy AUHAMIKH JOCTIDKCHUX MTOKAa3HHUKIB OYyJI0 3aCTOCOBAHO IS
MPOBEJICHHSI paHKUPYBAHHS KOXKHOTO 3 HUX 32 KUTBKICTIO 1 IIUTEHICTIO CTATUCTUYHO JOCTOBIpPHUX I1a-
PHHX KOpEJSUiiHUX 3B’ s3KiB (Tabdm. 2).

Tabmuis 2 — PankupyBaHHS J0CTiIKEHNX MOKA3HUKIB 32 KITBKICTIO i INITBHICTIO KOpeJsINiliHUX 3B’ 5I3KiB Ha piBHI
3nagymocti y < 0,10

Panr Haspa Ilo3nauenns PaHr 3B’513KiB 3 pEIITOI0 TOKA3HKKIB
MIOKa3HHKA MIOKa3HHUKA MTOKa3HHUKA 1 2 3 4
1 TBKAIL,,, P, _0’9‘227(*) 0,9133(1)(*) o,sgg(*) 0,12;:55
2 Bitamin £ V, -0,9238(*) _0’91:;27(*) é’( §(7)Al -02109
3 TBKAIT,,, Ps _0,9‘;28(*) -O,I;%Og”}*) 0,8%(*) ]
4 Jimiau X 0’9;/;(*) (),9}/{3(*) -0,81529(*) ]
5 Bitamin 4 Vi 0,99‘13(**) 0,9 1X8( ) -0,)%/3212 ]
6 TBKAIL;, P; 0,92)(2)(*) 0,12;10 —0,2209 ]
7 B-Kkaporun Vs 0,99‘?(**) 0,93),(9(*) i ]
8 K04 K04 _0’91';33(*) O,‘igl . ]
9 KAT Y —0,8)9(9(*) -0,‘2/3112 ] i
10 CcoJ Y, 0,’;25 0,1;10 ] ]
11 ITI0 Y; - . - -

Ipumitku: * - kopensnii 3Hadymi Ha piBHi y < 0,05; ** xopemsmii 3Hauymi Ha piHi y < 0,01.

HafiBuii 1micTs mo3uiiiii B ik TaOIMII HOCIAAI0Th NIPOAYKTH OKUCHEHHS Y PI3HUX MOIU(IKALIsIX
(TBKAIL;,, TBKAIL,,, i TBKAII;,), BMicT mimiaiB i BitaminiB E 1 A. ArTnokcumantHi ensumu KAT i

CO/l maroth 110 11Bi AocToBipHi kopensitii, ['TIO — xoaHoi.

47




TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

Jlst 3’ siIcyBaHHS HAsIBHOCTI 1 XapaKTepy BHOPSIKOBAHOCTI 1HTETPOBAHOI CTPYKTYPH JOCTIIKCHUX
MMOKA3HUKIB TPOOKCHIAaHTHO-aHTHOKCHJIAHTHOI PIBHOBArd MPOBEACHO KIACTCPHUIA aHai3, Pe3yIbTaTH
SIKOTO HA0YHO TPEICTABISIOTh 3aICKHICTh AHTHOKCUIAHTHOI akTHBHOCTI CM, 110 KiJIEKICHO BU3HAYA-
eTbCst Kaoa, BII JOCTIMKEHUX MOKa3HUKIB. [IpoBeaeHa kiacTepu3allis ITUX MOKa3HUKIB 3a O3HAKOIO
ITITFHOCTI KOPENSAIIMHNX 3B’ 3KiB MK HUMH Ha piBHI 3HauymmocTi ¥ < 0,10 mo3BoJMIa BUSBUTH TPU
knactepu (puc. 1). Y mexax 6a30BOro KjacTepy 3 IIECTH MOKa3HUKIB (puc.l (a)), A0 AKOTO BBIHIIOB
Kaoa, TIpOCTiAKOBYETBCS Oe3mocepeaniil motTyxHui 1 omocepenkopanmii (uepe3 TBKAIL,,, TBKAII-
amx., | BKAIL,,) BrunB Bitaminy E Ta onocepenkoBanmii BB CO/l-akTuBHOCTI Ha piBeHb Koa.

Bognowac apyruii, MmeHI 06’ emHwmiA, kiactep (puc. 1, 8) MOETHYE TiIABKHA YOTUPH JOCHIHKCHI TI0-
Ka3HUKH (BMICT JimifAiB, BiTaminy A, f-kapotunHy i KAT-akTtuBHICTE). OCHOBHHUM CTPYKTYpPOYTBOPIO-
BayeM I[LOTO KIIACTEPY € BMICT JIIITi IiB.

Oxpim Toro, onuH nokazHuK (I'TIO-akTHBHICTE) 3aJIMILKBCS Y BiIOKpEMIIEHOMY BUTJISIAL 0€3 Xoa-
HOTO JOCTOBIPHOTO KOPENAIINHOTO 3B’ 3Ky (pHC. 1, ¢).

Puc. 1. Knacrepu 3 pocaizkeHUX NOKAa3HUKIB 32 ITBHICTIO iX KopensuiiiHUX 3B’ A3KiB:
abo — Ha piBHi 3Hauymocti Y < 0,05; m—m— Ha piBHi 3HauymocTi ¥ < 0,01;
sesverennn 300 =wmmww¥— Ha piBHI 3HAUYyHIOCTI ¥ < 0,10

VYpaxyBaHHS B3a€EMOJIiil Ha PiBHI CTATUCTUYHOI TEHACHII1 10 KOPEJSALIMHMX 3B’ sI3KiB (Ha MOCiIao-
JIEHOMY PpiBHI iX 3HagymocTi A0 v < 0,24) m03BOJISIE BCTAHOBUTH HASBHICTH CIA0KWX TEHACHINH 10
KOPEJAIINHNX 3B’ A3KiB MIXK ITOKa3HUKAaMH, IO BXOIATH IO PI3HHUX KiacTepiB (puc. 2). 3a TaHUMHU KO-
pensiniiiHoro aHamizy 00 €QHaHHS KJIAacTepiB MOXE BiIOyTHCS 3a TaKMMH I SITbMa HampsMKaMH:
"(Kaoa, Y3) = - 0,785 mpu v = 0,115; r(Kaoa, Vi) = 0,708 mipu v = 0,181; r(Kpoa, V3) = 0,645 mipu
v =0,240; r(Y3, V3) =- 0,689 ipu y=0,199 ta (Y3, V;)=-0,671 npu y=0,215.

Puc. 2. Tenpennii 10 inTerpauii kaacrepiB B €JUHY CTPYKTYPOBAaHY CHCTEMY.

BryTpinHs iHTerpaltis JOCTIKCHUX MTOKa3HUKIB Y MEXaX €IMHOI CTPYKTYPOBAHOI CUCTEMHU MOXKE
MOTJIMOUTHUCS 3aBISKH BUSBICHUM HA PiBHI CTATUCTHUYHOI TEHMACHIIT TaKMX KOPEISAIiHHUX 3B’S3KiB:
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r(Vs, Y3) =-0,787 pu vy = 0,114; r(Y;, V3) = - 0,683 mpu v = 0,204 Ta r(Y;, P;) = - 0,667 ipu y =
0,229. Came wi cnabki B3aemoii 00’ €IHYIOTh yCi JOCHIIKEHI MOKa3HUKU B €IMHY CTPYKTYPOBaHY
JTUHAMIYHY CUCTEMY.

BucnoBku. 1. 3a @i3ionorigyHoro craHy oOpragi3My Tryceil miATpUMKa MPOOKCHUIAHTHO-
AHTHOKCHUIAHTHOT PIBHOBAru BiAOYBA€ThCS 3aBASKH Y3r0/HKCHOMY (YHKI[IOHYBAHHIO YCiX IOCTIIKe-
HUX MOKa3HUKIB. 2. BCTaHOBJICHUH NOCTATHLO MOTYKHUH MPsAMUil 3B’ 30K Mik Kapa 1 BMiCTOM BiTa-
MiHy E B CKeleTHHX M’ 533X Tyced CBITYHTH IIPO MOIUIBHICTH 3aCTOCYBAHHS ITiIBUIIIEHUX KOHIICHTpPA-
i Bitaminy E B pamioHi mi€ei nTuri y nmepeasadiitHoMy miepio/i.
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AHTHOKCHIAHTHAS AKTUBHOCTH CKeJETHBIX MBI Iyceil B npeay0oiiHoM nepuoae

E.A. lanuyenko, JI.H. 3nopoBueBa, H.H. lanuenxo, A.B. Pyoan

OpHUM U3 HaNpaBJICHUH MOBBIIIECHNS () (HEKTUBHOCTH I'yCeBOJICTBA SBISIETCS HAy9HO 0OOCHOBAaHHOE MPHUMEHEHHEe OHo-
TeHHBIX J00AaBOK HAIMPaBICHHOTO JEHCTBUS, B TOM YHCIIE aHTHOKCHIAHTHBIX. OmpesieNieHbl 0COOEHHOCTH BIMSHHUS TOKa3aTe-
Jielt TPOOKCUAHTHO-AHTUOKCHIAHTHOTO PAaBHOBECHS HAa aHTMOKCHIAHTHYIO aKTUBHOCTBH CKEJIETHBIX MBIIII I'ycel B Mpemy-
6oitHoMy mepuoze (¢ 35-bix 10 63-bU CyTKH). YKa3aHHBIH MPOMEKYTOK OHTOreHe3a Tycell BKIIoYaeT (PU3HOIOorndeckoe
HampspDKeHHe B opraHm3Mme nTHibl (¢ 42-bIX 10 56-bIX CyTKH), 00yciaoBieHHOe (HOPMHUPOBAHHEM FOBEHAIBLHOTO ONEPEHHSI.
ITepBast NOJIOBMHA ONbITA XapaKTepH30BaJlach MOBBILIEHHEM cojepikaHus TBK-akTHBHBIX NPOAYKTOB M CHIXKEHHEM KOd(-
¢unreHTa aHTHOKCUIAHTHOW akTHBHOCTH Ha 41,8 %. COJ/I-akTHBHOCTh BO BPEMCHH MMEJa TCHICHIMIO K CHIKCHUIO, a
KAT - x yBemmuenuto. C 35-b1X 110 63-pH CyTKH JOCTOBEPHO YMEHBIIMIOCH COJIEp)KaHNe BUTaMUHA A U B-kaporuHa. Hau-
Gostee CTaOWIIBHBEIM YPOBHEM XapaKTepHu30Banock cojepskanue BuramuHa E (v = 10,4 %). M3ydeHo BiIusiHUIE NCCIETOBAHHBIX
MoKasaresiedl POOKCHUIaHTHO-aHTHOKCHAAHTHOTO PABHOBECHS CKEJICTHBIX MBIIII T'ycel Ha WX aHTHOKCHAAHTHYIO aKTHB-
HocTh. Ha ypoBHe cratuctudeckoii Hagexnoctu y < 0,10 uccnenoBaHHble mokasarenu o0pa3yioT TpU KiacTepa, a Ha ypOBHE
y < 0,24 ycTaHOBIIEHO HANIUYUE CIAOBIX TEHASHLUH K KOPPEISLUOHHBIM CBA3SIM MEXIy BCEMU HCCIIEI0BAaHHBIMH TOKa3aTe-
JISIMU, KOTOpbIe 00BEUHSIOT UCCIIE0BAHHbIE TTOKAa3aTeNH B CTPYKTYPHUPOBAHHYIO €IMHYIO JUHAMUYECKYIO CHCTEMY. YcCTa-
HOBJIEHHAsI JIOCTaTOYHO CHJIbHAS MPsAMas CBsI3b MEXIY aHTHOKCHIAHTHOM aKTHMBHOCTBIO M cojepskaHueM ButamuHa E B cke-
JIETHBIX MBIIIIAX I'yceil CBUAETENBCTBYET O ILeNeco00pa3HOCTH IIPUMEHEHUs ITOBBINIEHHBIX KOHIEHTpanuii BuTaMuHa E B
panuoHe 3TOH NTHIIBI B IpeyOOHHOM HMEepHOIE.

KnroueBble cji0Ba: rycu, CKeJeTHBIE MBI, NPOOKCHIAHTHO-aHTHOKCHIAAHTHOE PaBHOBECHE, aHTHOKCHIAHTHAS aK-
TUBHOCTb, KOPPEISALUOHHBIN aHAIN3, KJIaCTEPHBIH aHaIU3.

Antioxidant activity of goose skeletal muscles in the pre- slaughter period

0. Danchenko, L. Zdorovtseva, M. Danchenko, G. Ruban

Goose-breeding is a promising branch of agricultural production. The number of geese has significantly decreased in
Ukraine. The introduction of scientific achievements will improve the industry efficiency increasing. The food additives
are added to the diet of the birds for increasing the antioxidant status in their organisms in the pre-slaughter period. How-
ever, it has been proved by the modern biochemical studies that even a little biogenic substance application can lead to the
negative consequences. Thus, at this stage of the goose breeding development there is a need for scientifically based ap-
plication of antioxidant additives. That’s why the goose functioning system research of the antioxidant protection peculi-
arities (AOP) during the pre-slaughter period can become a reliable scientific support for the biogenic antioxidant practi-
cal application in the goose breeding. The research aim is to find out the influence of the prooxidant-antioxidant balance
on the antioxidant activity of skeletal muscles (SM) of geese in the pre-slaughter period. Studying the geese of Italian
breed, from the 35th to the 63rd day, the research was conducted weekly. During this period, the geese of the experi-
mental group had a balanced ration with exchange energy, proteins, vitamins and minerals in accordance with the recom-
mendations for this age of geese. The lipid peroxidation intensity has been evaluated in accordance with the peroxidation
product content in the gained biomaterial samples that react with 2-thiobarbituric acid. The determination of these sub-
stances has been carried out in the lipid extracts of SM and homogenates of these tissues initiated by the reaction of Fe**
LPO. In addition, the quantity of general amount of lipids, vitamin E, vitamin A, B-carotene and the activity of antioxidant
enzymes: superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPO) have been determined in the
obtained biomaterial content. The state of the antioxidant protection system has been evaluated with the help of antioxi-
dant activity index (AAI). The ontogenesis period of geese that has been mentioned is characterized by physiological
stress in the body of the bird (from the 42nd to the 56th day) and it is caused by the juvenile feather formation. This pro-
cess is accompanied by the LPO product content increasing in the SM of geese. AAI declines for 41.8% from the 42nd to
the 56th day. Different activity changes have been researched for antioxidant enzymes: SOD-activity has the tendency to
decrease over time, CAT-activity - to increase, and PPO-activity does not change significantly over time. The content of
vitamin A and B-carotene has significantly decreased during the experiment. The content of vitamin E (v = 10,4%) is the
most stable. A correlation and cluster analyses have been conducted for the determination of the integrated structure or-
dering characteristics of the researched indices of the prooxidant-antioxidant balance. These results have shown the anti-
oxidant activity dependence of SM on the studied indices. The clustering of these indices on the basis of the correlation
links between them at the significance level y < 0,10 has helped to discover three of these clusters: a basic cluster of six
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indices, which includes AAI, the second combines only four indices (content of lipid, vitamin A, B-carotene and CAT-
activity). GPO-activity remains in a separate form without any reliable connection correlation. However, taking into ac-
count the connection correlations and the statistical tendency level (y < 0,24), it is possible to study the presence of weak
tendencies with the correlation relations between the indices that belong to the different clusters. These weak interactions
combine all the researched indices in a single structured dynamic system.

Thus, the prooxidant-antioxidant balance in the goose physiological state is done by the coherent functioning of all the
studied indices. The researched strong connection between AAI and vitamin E content in the skeletal muscles of geese af-
firms the the vitamin E application in the bird diet during the pre-slaughter period.

Key words: geese, skeletal muscles, prooxidant-antioxidant balance, antioxidant activity, correlation cluster, cluster
analysis.
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OIIHKA 'EHETUYHUX TPEHAIB 'OCIIOJAPCBKO KOPUCHUX
O3HAK B OCHOBHUX ITOPOJAX MOJIOYHOI XYJIOEU YKPATHU

CraTTs NpHUCBSYCHA OILIHII TFeHETHYHHX TPEHIB TOCIHOJAPCHKO KOPHCHHUX O3HAK B OCHOBHHX MOJOYHHUX IIOpOJax
VYkpainu. {1 omiHKK IJIeMiHHOT HiHHOCTI OyraiB-IUIIAHMKIB 1 KOPIB BUKOPUCTOBYBAJIM HAHOLIBII MPUHHATHY AL yMOB
Vkpainu mogens Ha ocHOBI Metogy BLUP (Mozens TBapunu). Mojens BKIIOYana Taki cepeloOBUIIHI (aKTOPH SK Tpyma
pOBecHHIb (CIIONYYCHHS CTAI0 X PiK X CE30H OTEJCHHs), BiK OTeslieHHs Ta HOMep Jsakrtauii. OTpuMaHi reHeTHYHI TPEeHAN
cBiguaTh mpo Te, 1o 3 2007 poky crocTepira€ThCs TEHACHIIIS MMiABUIECHHS TeHETHYHOI0 MOTSHILIANy 32 MOJOYHOIO IPO-
IYKTUBHICTIO YKPaiHChKOi 4OpHO-psi001, 4epBOHOT Ta, AESKOI0 MipOI0, FOJIITHHCHKOI MOPOIH. Y TO¥ Yac sk B yKpaiHCh-
Kiif 4epBOHO-psI0iil MOPOi Mae Miclie 3BOPOTHA TEHJACHNLIs. B ykpaiHChKill 4opHO-ps0ili MOOYHIN Moposi y Hed mepiof
CIOCTEPITa€eThCs CTiliKe TeHEeTHYHO 00YMOBJIEHE 3HIDKEHHS PIBHS BIATBOPEHHS, TOAI SIK B TONIITHHCHKIH Ta YKpaiHCBKiil
YepBOHIHN MOpoaax [eil MOKa3HUK 3aIHIIAETHCS HAa NPUOIM3HO OJJHAKOBOMY PiBHI, a B yKpalHCHKil 4epBOHO-psA0ii MOJIO-
YHIH TOpOJIi Ma€e MicIe IeBHE TeHETUYHO 00YMOBIIEHE 3HIKEHHS PiBHS MiKOTesNpHOTO nepiony. Illo crocyeTrses mokas-
HUKA IPOIYKTUBHOTO JOBrONITTS, TO, HounHarouu 3 2004 poky mo rommTHHCBKiH, a 3 2007 poky — 10 yKpaiHChKii uep-
BOHO-psI0ilf Ta YEpBOHINH MOJOYHUX IIOPOJAX CIIOCTEPIracThCsl MO3UTHBHA TEHICHI(iS 30iMbLICHHS LBOrO MOKA3HHKA.
VY Toil yac sK BiIHOCHO yKpaiHChKOI 4OpPHO-psiOOi MOPOIH, MIiCHs HiABUILEHHS MPOIYKTUBHOIO JOBTOJITTS, A0 MEpiogy
2006-2009 poxkiB BinOynocs 3HWKEHHS JaHOT O3HAKH.

Kawuosi cioBa: Monoyna Xyno0a, rocnogapcbko KOPUCHI 03HAKH, TeHETHYHHI TPEH]I, IIeMiHHA [iHHiICTh, BLUP, Mo-
JIeTb TBAPHHH.

IMocTtanoBka mpodJemu. Ilepion kinmg XX 1 mogatky XXI CTONTTS B MOJIOYHOMY CKOTapCTBI
YkpaiHu XapaKTepu3yeThCsl IHTECHCHBHUM IMOPOJOYTBOPEHHSIM. Y pe3ynabTaTi MIJIECTIPSIMOBAHOTO BU-
KOPHCTaHHS TeHO(OHIYy MICLIEBUX 1 3aKOPAOHHUX MOpia Oyl0 BUBEACHO HU3KY HOBUX MOPiA: YKpaiH-
ChbKa YOpHO-psiOa MOJIOYHA, YKpaiHChKa YEPBOHO-psI0a MOJIOYHA, YKpaiHChKa YepBoHA MoyiodHa. [lo-
Jajbllle TCHETHYHE TTOKPAIEHHS HOBOCTBOPEHUX ITOPiTl MOTpeOye TEBHOT MOJEPHIi3allii BCiX eJIeMEH-
TiB celeKuiiHO-mIeMiHHOI poOoTu. ToMy ceneKIioHepH MOCTIHO NPaloI0Th HAJ PO3pPOOKaMH METO-
JIiB CEJEKIITHOTO MOJIMIICHHS MOJIOYHOI XyI00M 32 HalOIIbII IHHUMHU TOCHOAAPCHhKO KOPUCHUMU
03HaKaMH, SIKi ITOB’ s13aHi 3 KUTBKICTIO Ta SIKICTIO MOJIOKA, TPUBATICTIO MPOTYKTUBHOTO BUKOPUCTAHHS
Ta BiATBOPIOBAILHOI 37JaTHOCTI BUCOKOIIPOAYKTHUBHUX TBapuH [4, 10, 11].

He MeHI Ba)JIMBUM €IEMEHTOM CENEKIIMHO-IICMIHHOT € BEJICHHS MOHITOPHHTY €(DeKTHBHOCTI
CEJICKITIMHUX 3aXOJIB y MOMYJIAIIAX MIJISTXOM OIIHKK TeHETHIHUX TPEH/IIB, IO SABJISIOTH COOOI0 Tpa-
(hiuni 300pakeHHS, SKI BKa3ylOTh Ha 3MIHMA PIiBHS CENCKIIMHUX O3HAK 332 PaxXyHOK 3MIHHM CEPeIHBOT
IJIEMIHHOI IIIHHOCTI TBapHH OKpeMux mopix [2, 23].

AHaJti3 ocTaHHIX AoCaiIKeHb i myOJikamiii. Y mokpamieHHi MOJIOYHOI XyA00H 3HAYHY POJIh Bi-
Iirpae ceNeKIifHo-IeMinaa podora [5, 6].

© Naummn B.O., Adanacenko B.YO., BaGenko O.1., 2018.
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VY kpaiHax 3 pO3BHHYTHM CKOTapCTBOM OJIM3BKO 75 % TMiABHINEHHS MOJIOYHOI IPOTYKTUBHOCTI
KOPIB, SIKE CIIOCTEPIra€ThCs OCTAHHI ECATUPIYYS, OOYMOBIICHO HacamIiepe/l TCHSTUYHUM TTOKpaIlCH-
HSIM, TOOTO € HACJIITKOM IJICCIIPSIMOBAHOI CeNleKIiiHOl podoTu [24].

'eHeTnuHM Tporpec y CTaii TBapWH BiIOYBAETHCS 332 PAaxXyHOK CEJCKIli YOTHPHOX KaTeropiit
IJIEMiHHUX TBapuH: 6aTbkiB OyraiB (bb), MmarepiB Oyrais (Mb), 6atekiB kopiB (bK) Ta marepi kopiB
(MK) [15, 16].

3a onTHMaTbHUX YMOB 30BHINTHBOTO CEPEIOBHINA CTYINHB peaji3amii TeHETUIHOTO MOTCHINATY
Oyne 301IBITYBAaTHCS, 3pOCTATIME PiBEHH MOJIOYHOI MPOAYKTHUBHOCTI 1, SIK HACTIIOK, Oy/Ie IIiIBUIITY-
BaTHCS €KOHOMIYHA €()EeKTUBHICTh BUPOOHUIITBA MOJIOKa [1].

VY cBoix poborax B. M. Ky3neuos [9] HeonHOpa3oBo noBoauB nporpec i nepeBaru meroay BLUP
[21] Ham METOIMKOIO OIIHKH «JOYKH-POBECHHIII», TOBOPSYH PO HEOOXiAHICTh OCBOEHHS OIIHKH TBa-
puH 3a Metononorieto BLUP Animal Model. Bukopucranas BLUP mns BimOopy OMKIB 32 BIaCHHUMH
MMOKa3HUKaMu Oyze CIpHsATH IiaBuineHHio egexktuBHOCTI cenekmii Ha 20-30 %. Ilpu BHKOpHCTaHHI
ontuMaibHOI Mozen BLUP mocToBipHICTh MPOTHO3Y T€HOTHITY OyraiB Moke cTaHOBUTH 85-90 % i
Oinpine. BTpatn B eeKTUBHOCTI celekii KOpiB Npu irHOpyBaHHI MeToxy MOXyTh focsratd 40 %.
Metox BLUP no3Bossie BpaxoBYBaTH MPH OLIHII KOPiB T€HETUYHY LIHHICTD iX 0aThKiB, IO CIPHSE
ITiIBUIIIEHHIO TOCTOBIPHOCTI MPOTHO3Y TeHOTHUITY KopiB Ha 30 %.

BLUP ypaxoBye sIk cepeI0OBHIIHI, TaK 1 TeHETUYHI (PaKTOPH, 1110 BIUIMBAIOTH HA MIHJIUBICTh O3HAK
M'sicHOT TpoayKTHBHOCTI. KpiMm Toro, yci BpaxoBaHi B MOJelTi (haKTOPH OI[IHIOIOTHCSA OJHOYACHO. L{um
JIOCATAETHCS MAKCUMAIIBHO JTIOCTOBIPHHMIA, HE3MIIICHUI MPOTHO3 TEHOTUITY OyraiB i, BiAMOBIAHO, IiJI-
BUIIYETHCS IMOBIPHICTH BigOOpy came OyraiB-mouimniryBadis [3, 9].

JI1s OIiHKM TUIEMIHHOI ITIHHOCTI BCIX OCHOBHHX BHIB CUTBCHKOTOCIIONAPCHKUX TBapuH i3 1970
POKY TI0YaTi BUKOPHUCTOBYBATH METOJT HAWKPAIIOTO JIIHIHHOTO HE3MIMEHOTO TIPOTHO3Y Y BHTJISII MO-
neni mwiigauka (Sire Model), a TOTIM TaHUHA METOJT BAOCKOHAWIIH, 1 TIOYaJIM BUKOPUCTOBYBATH Y BHU-
TSI OUTBII TOTYKHOI OIiHKY Mojeni TBapunau (Animal Model) [21].

Cra"gapTHUM METOJOM OLIHKH IJIEMIHHOI HIHHOCTI OyraiB-IIIiAHUKIB 1 KOPIB Y MOJIOYHOMY CKO-
TapCTBI Ha CLOTOAHINIHIN eHb € MeTox BLUP i3 BukopucTanasm mMozeni TBapunu [19].

OIiHKY TUIEMIHHOI ITIHHOCTI, OTPMMaHI Ha OCHOBI BUKOPHCTAHHS MOJIEJI TBapHHH, MAIOTh TakKi
OCHOBHI BJIACTHUBOCTI [6]:

— OLIHKHM IUIEMIHHOI IIIHHOCTI CKOPEroBaHi Ha BCi GikcoBaHi (paKTOPH, sIKi BKIIFOUCHI B MOJIEIIb;

— TIpY MPOBEACHHI OLIHKU BPaXOBYIOTHCS BC1 POJIMHHI 3B’ SI3KM MiJK TBapUHAMMU;

— BHECOK IIOTOMCTBA B OINIHKY TUIEMIHHOI IIIHHOCTI KOXKHOTO 3 0aThKiB CKOPETOBAaHUH Ha IIEMiH-
HY MiHHICTE APYTOT0 0aThKa, 10 0OCOOIMBO BAYKIUBO IMPH HASBHOCTI CUCTEMATHIHOTO TiA00DY;

— OIiHKa MJIEMiHHOI LiHHOCTI MaiOyTHBOTO MOTOMCTBAa IOPIBHIOE CEpeHi OLIHII IIEeMiHHOI
LIHHOCTI OaTHKIB;

— OIIIHKH TUIEMIHHOI IIHHOCTI KOXKHOTO TOKOJIHHS BKJIIOYAIOTh TEHETUIHHUI MPOTpec, MOCATHY-
THH y TIOTIEPEIHIX MOKONIHHSIX, TOYWHAIOUN 3 0a30BO1 MOyl (TIOIMyJIAii), ToOTO TBapHH, TTOXO-
JUKEHHS SIKUX HEBIIOMO, TOMY TE€HETHYHI TPEHIU MOXKYTh OYTH OTpHMaHiI Ha OCHOBI CEpPEIHIX OIIHOK
TUIEMiHHOT IHHOCTI 10 POKaxX HApOIKCHHS;

— MOJCNb TBAPHHU JIO3BOJISIE BPaXOBYBAaTH BIUIMB iHOPUAMHTY Ha aJUTHBHY TCHETUYHY MiHJIH-
BICTh 1 HiBEJIOBAaTH BIUIUB iHOpEIHOI Aempecii Ha BETMYMHY O3HAKH, a TAKOK BPaxOBYBATH 1HIII reHe-
THYHI (aKTOpH, TaKi K e(eKT TeTePO3UCy IMPH MIKIIOPOAHOMY CXPEIyBaHHI, MAaTEPUHCHKUHN eeKT,
HEaJWTHUBHI TCHETUYHI e()eKTH TOIIO.

BkazaHi BacTUBOCTI MOJIeNi TBAPHHUA OOYMOBIIOIOTH 11 BUKOPUCTAHHS, Y TOMY YHCIi TpU TO0Y-
TyBaHHI TCHETHYHUX TpeHmdiB [17, 23].

Y CIIA 3 1989 p. monenb TBapuHH Oyjia BIPOBaHKCHA y CUCTEMY TC€HETHYHOI OIlIHKH OyraiB-
TUTITHUKIB 1 KOpiB MosouHuX nopix [7, 8, 30]. IlpakTuuHi pe3ynsTaTtu BiJ BUKOPUCTAHHS MOAETI TBa-
PYHU Ha TIPUKJIAA] TOIMITHHCHKOI MMOPOJN B CEJICKIIIi MOJIOYHOI XyI00H 1 O CHOTOJCHHSI BUKOPHUCTO-
Bytotbest y CIIA [18, 22].

3rigHo 3 AOCHiIKEHHSMH BITYM3HSHHUX Ta iHO3EMHHUX aBTOPIB CeNEKUiHHO-TIeMiHHA poboTa He
CTOITh Ha MICIIi, & MOCTIHO BIOCKOHAIIOETHLCS Ta MEPEXOIUTh HAa HOBI CHCTEMH OIIIHKHU TUIEMiHHOI
miHAOCTI [3, 4, 14]. Y MOJIOYHOMY CKOTapCTBI KpaiH 3 PO3BHHYTHM CKOTapCTBOM BiIOYBCS MEPEXil
BiJl TPAIUINIITHOT CUCTEMH OIIHKHU OyTraiB-TUTITHUKIB 32 MIOTOMCTBOM JI0 CUCTEMH I'€HOMHOI CEJEKIIii,
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TIpH SKiH MOJIOAUX OyTaMINB IS BiATBOPCHHS BiOMPAaIOTh Y paHHROMY Billi HA OCHOBI TaK 3BaHOI T'e-
HOMHOI OIIIHKH TUIeMiHHOI iHHOCTI (Genomic Breeding Value, GBV) [12, 13, 20, 27, 28, 29].

MeTtoro npocJinkeHHs1 OyJ0 MPOBEACHHS OLIHKN TEeHETUYHUX TPEHIIB B OCHOBHUX MOJIOYHHUX IO-
ponax YkpaiHu 3a TOJIOBHUMH TOCTIOaPCHKO KOPHCHUMH O3HAKAMHU.

MarepiaJj i MeToguKa aocjinkeHHs. MaTtepiaioM T0ciipkeHh OyB MacHB JaHWUX, chopMoBaHU
Ha OCHOBI 0a3u naHux «Opcek», SKui MicTuTh iHGopManito mpo 92594 kopis (264316 nakraniii) oc-
HOBHHUX MOJIOYHHX IOpia YKpaiau (FoMMTHHCHKA, YKpalHChKa YOPHO-psI0a MOJIOYHA, YKpaiHChKa dep-
BOHO-psi0a MOJIOYHA 1 YKpalHChKa YepBOHA MOJIOYHA) 3 51 rocnogapcTBa. OIiHKa IJIEMIHHOI IIIHHOCTI
OyraiB-IUTiIHMKIB Ta KOPiB MPOBOJIMIIACS 332 O3HAKAMU MOJIOYHOI MPOAYKTHBHOCTI (Halii, KT, BMICT
xKupy, %, BMICT OiNKy, %, KUTBKICTh MOJIOYHOTO JKUPY, KT, KUTBKICTh MOJIOYHOTO OLKY, KT'), BIITBO-
peHHs (MIXKOTEITFHUN TIEPi0) Ta MPOTYKTUBHOTO JOBTOITTS.

I'eneTnyHi TPeHAM OLIHIOBAINCS SIK CEPEIHI 3HAYEHHS OLHOK IUIEMIHHOI LIHHOCTiI KOPIiB MO PO-
Kax IX HapOKEHHS.

O1iHIOBaHHS IPOBOUIIOCS 3 BUKOPUCTaHHAM OaraToMiproi BLUP mozeni TBapunu:

y=Xb+Z,a+7Z,p+ e, (1)

JIe Yy — BEKTOP CIIOCTEPEKEHb (3HAYEHHS O3HAK, 3a SIKUMHU IIPOBOJAATH OLIIHKY);

X — Marpuiis, 10 OB’ SI3y€ CIOCTEPEKEHHS 3 rpajauisMu (iKCOBaHHX CEPEAOBHIIHIX €(EKTiB;

b — BekTOp QikCOBaHHMX cepeNOBHUIIHUX €PEKTiB (Ipymna POBECHHIb (CIIOIYYCHHS CTAl0 X PiK X CE30H OTEJCHH:), BiK OTe-
JICHHS1, HOMep JIaKTallii);

Z, — MaTpulis, 110 MOB’I3y€ CIOCTEPEKECHHS 3 TBAPUHAMH;

a — BEKTOp IUIEMiHHMX IIIHHOCTEH OyraiB-TUIi THUKIB 1 KOpIB;

Z, — MaTpulis, 110 MOB’I3Y€ CIOCTEPEKECHHS 3 HOCTIHHUMU CEPEAOBUIIHUME eheKTaMH;

P — BEKTOP IHOCTIHUX CepeOBUIIHIX e()EKTiB KOPIB;

€ — BEKTOp BHITAKOBUX BiIXHJICHb (3QTHIIKIB).

[Tpu npoBeneHHi po3paxyHKiB 3acTocoByBasu naket nmporpam BLUPF90 [26]. B uinomy nposene-
HO OLIHKY IIeMiHHOI HiHHOCTI 4014 OyraiB-mnigHukis i 439485 xopis.

OcHoBHI pe3yabTaTi AocaiaKeHHsA. Ha 0CHOBI OTpHMaHUX OI[IHOK IUIEMIHHOI LIHHOCTI MOOYI0-
BaHO FeHETHYHI TPEHIU HaJI0I0 MOJIOKA, KITBKOCTI MOJIOYHOTO JKUPY, MOJIOYHOTO O1JIKa, Mi>KOTEJIbHO-
ro Tepiofy Ta MPOAYKTUBHOTO AOBIOJITTS YOTHPHOX NOCTIKYBaHHMX mopia 3a mepion i3 2000 mo
2015 pp. (puc. 1-5).
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Puc. 1. I'eneTnuni Tpenan Hanoio 3a 305 nuiB JakTanii M0 YJOTHPHOX MOJIOYHUX MOPOAAX YKpaiHHU.

OTpuMaHi TeHETHYHI TPEHIN CBiT9IaTh Ipo Te, mo 3 2007 poKy crocTepiracTbes TCHACHIIIS TeHe-
TUYHO OOYMOBJICHOTO ITiJIBUIIICHHS HAJIOK YKPaiHCBKOiI YOPHO-PsI00i, YepPBOHOI Ta, ACSKOK MIpOFo,
TOJIIITUHCHKOI MOPOJIH, Y TOW Yac SIK B YKPaiHCHKil 4epBOHO-PsI0ii OPO/Ii Mae Miclle 3BOPOTHA TCH-
JICHITIA.

AHaJorivHi TSHACHIIIT MaIOTh MiCIIE Y BITHOIICHHS KUTLKOCTI MOJIOYHOTO KUY Ta OijKa.
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Puc. 2. I'eHeT4Hi TpeHIU KiJIbKOCTI MOJIOYHOrO :kupy 3a 305 qHiB NakTauii
10 YOTHPbOX MOJIOYHHX MOPOAAX YKpaiHu.
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Puc. 3. T'eneTu4Hi TpeHAN KiNbKOCTi MoJI0YHOrO Oisika 3a 305 nHiB JakTanii
10 YOTHPbOX MOJIOYHHX MOPOAAX YKpaiHu.
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Puc. 4. I'eHeT4Hi TPeHIH MIZKOTeJILHOI0 Mepioay IO YOTHPHLOX MOJOYHMX NOPOAAX YKpaiHu.
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Puc. 5. I'eHeTn4Hi TpeHIU NPOAYKTHBHOIO A0BIOJIITTS 10 YOTHPHOX MOJIOYHHX IIOPOAaX YKpaiHu.

VY Tol e Yac B yKpaiHCHKii 4OpHO-psIOili MOJIOYHIH MOPOII Y IIeH Mepioj] CIIOCTEPIraeThes CTIHKE
TCeHETUYHO 0OYMOBIICHE 3HW)KEHHS PiBHA BIATBOPEHHS, TOJ1 SK B FONIUTHHCBHKIN Ta yKpaiHCHKiH uep-
BOHIN MMOpoax el MOKa3HHWK 3aJUIIA€ThCS Ha MPUOJIU3HO OJHAKOBOMY PiBHI, @ B YKPaiHCBHKINA dep-
BOHO-PsI0i MOJIOYHIH TOPOAI Ma€e MiCIe NMEBHE T'€HETHYHO OOYMOBJICHE 3HM)KCHHS PIBHS MIXKOTEIIb-
HOTO Tepiofy.

IIlo crocyeThCsl MOKa3HUKA MPOIYKTUBHOIO JOBIOMITTS, TO, mouyuHatoun 3 2004 poky mo rosmmi-
THHCBKIH, a 3 2007 poKy — 1Mo yKpaiHCBKil 4epBOHO-PsIOiil Ta YSPBOHIM MOJIOYHHX MOPOAAX CIIOCTEPi-
raeThCsl TIO3UTHBHA TEHJACHIS 30UIbIIEHHS BOTO MOKa3HHKA. Y TOH Yac fK BIAHOCHO yKpaiHCHKOI
YOPHO-P00i MOJOYHOI MOPOAM MICIs MiABUILEHHS NPOAYKTUBHOTO IOBrOMITTA, f0 mepiogy 2006—
2009 pokiB BiI0Y/IOCS 3HWKCHHS BEJIMUMHHU L1€T O3HAKH.

BucnoBku. OTpuMaHi TeHETHYHI TPSHAM CBIIYATH TIPo Te, 1m0 3 2007 poKy CIoCTepiracThCs TCH-
JICHIIisl TiIBUILEHHS TC€HETHYHOTO MOTEHI[ialy 32 MOJIOYHOIO MPOIYKTHBHICTIO YKPaiHCBKOI YOPHO-
psa00i, YepBOHOI Ta, IEAKOK MipO, TOJIITHHCHKOI IMOPOAM, Y TOHW Yac K B YKPAiHCHKIH YEPBOHO-
p0iit mopo/ii Mae Miclie 3BOPOTHA TEHCHIIISA. B ykpaiHChKiil YOpHO-psA0iit MOJIOUHIH MOPO/I CIIOCTE-
piraeTbes crilike reHeTUYHO O0YMOBIICHE 3HM)KEHHSI PiBHSI BIATBOPEHHS, TOA1 SK B TOJIITHHCHKIN Ta
YKpaiHCBKil 4epBOHIN MOpOAax LEeH MOKa3HUK 3alUIIAETHCS HAa MPUOJIU3HO OJHAKOBOMY piBHI, a B
YKPaTHCBKIH Y4E€pPBOHO-PSIOi MOJIOYHIN MOPOAI Ma€ MiClie TEHETHYHO OOYMOBJICHE 3HIIKEHHS PIBHS
MDKOTENBHOTO Tepioay. IcHye TeHaeH s 301IbIIeHHs MIeMiHHOI LIHHOCTI 32 TIOKA3HUKOM MPOAYKTH-
BHOTO JOBTOJIITTS B TONMITHHCHKIH 1 yKpaiHCBKiH 4epBOHO-Ps0iii Ta YEPBOHIN MOJIOUYHHX MOPOIaX.
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OneHka reHeTH4eCKHX TPEHJ0B XO3fICTBEHHO IOJIE3HBIX NPH3HAKOB B OCHOBHBLIX IIOPOAAX MOJIOYHOIO CKOTA
Yxpaunsl

B.A. Janmun, B.JO. Apanacenxo, E.U. baGenko

CraThsl MOCBSIIIEHA OLIEHKE T€HETHYECKHX TPEHIOB XO3SHCTBEHHO MOJIE3HBIX MPU3HAKOB B OCHOBHBIX MOJIOYHBIX MOPOJAX
VYxpaussl. J{71s1 OLEHKH IUIEMEHHOM LIEHHOCTH OBIKOB-IIPOU3BOAUTENEH M KOPOB HCIIONIB30BaNach HauOosiee MPUroIHast Uil ycIlo-
BUl YKpauHbl Mozienb Ha ocHoBe Metoa BLUP (Monens sxuBoTHOr0). Mozens BKIIIOYana Takie CPeaoBble (GakTopsl Kak Ipyria
POBECHULL (COYETaHUE CTAJI0 X TOJ| X CE30H OTeNa), BO3PACT OTeNa U HoMep Jiakranuu. [lomydyenHble reHeTHuecKue TpEeH bl CBUIE-
TEIBCTBYIOT O TOM, uTo ¢ 2007 roxa HaOIIOaeTCs TeHACHINS TTOBBIIICHHS TEHETHIECKOTo IOTEHIHANIA TT0 MOJIOYHOH PO TyKTHB-
HOCTH YKPAaUHCKOM 4epHO-IIECTPOM, KPaCHOH U, B HEKOTOPOI CTEHEHH, TOMIITHHCKOM OPOJ, B TO BpeMs KaK B YKpPaHHCKOU Kpac-
HO-TIECTPOH TIOPOJIe UMEET MECTO OOpaTHasi TeHACHIHS. B To ke BpeMs B yKpanHCKOH YepHO-IIECTPOH MOJIOYHOH MOpOsie B 9TOT
TMIepHo]] HAOJIFOAeTCsl yCTOMYMBOE TeHETHIECKH 00YCIIOBIIEHHOE CHIDKEHHE YPOBHS BOCIIPOU3BO/ICTBA, TOT/[A KaK B TOIIITUHCKON U
YKPaUHCKOM KpacHOM MOpoAax 3TOT HOKa3aTelb OCTAaeTCsd Ha MPUOIM3UTEIbHO ONMHAKOBOM YpOBHE. B yKpamHCKOW KpacHoO-
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MIECTPON MOJIOYHOH MOpOJe MMEET MECTO HEKOTOPOE TEHETUYECKH OOYCIOBICHHOE CHIDKCHHE YPOBHS MEKOTEIBHOTO MEPUOJA.
Uro kacaeTcs rokazaresisi NpoAyKTHUBHOIO JoroneTusi, To, HaurHas ¢ 2004 roga B romuruHckold, a ¢ 2007 rofa — B yKpauHCKOH
KPAaCHO-TIECTPOH ¥ KPACHOH MOJIOYHBIX MOPOJaX HaOIIOAACTCS MOJIOKHUTEIbHAS TCHICHIMS YBEIMUYCHHS 3TOTO MOKA3aTess, B TO
BpeMsl KaK OTHOCHTEIBHO YKPAMHCKOM UEpHO-TIECTPO MOPOABI, MOCJE MOBBIIICHUS NPOAYKTHBHOTO JOJTOJETHs, O IepHona
2006-2009 rogoB MpOU30IIIO CHIKEHHE JAHHOTO MIPU3HAKA.

Ki1roueBble cjioBa: MOJIOYHBIH CKOT, XO35I{CTBCHHO-IIOJIE3HbIE NMPU3HAKU, TeHETHYECKUN TPEH, TJIEeMEHHAsl IIEHHOCTbD,
BLUP, Moeib >KUBOTHOTO.

The genetic trends estimation for economic traits in the main dairy cattle breeds of Ukraine

V. Danshin, V. Afanasenko, E. Babenko

The article is devoted to the genetic trends estimation for economic traits in the main dairy cattle breeds of Ukraine.

The BLUP ("animal model") method, that’s the most acceptable model for Ukrainian conditions and it has bee used for
the evaluation of the bull and cow breeding values. The model includes such environmental factors as: the same age group, a
combination of herds, year, calving season, calving age and lactation number. According to the obtained genetic trends, since
2007 until 2015 Ukrainian Black-and-white, Red and to some extent Holstein breeds had had the genetic potential increasing
of milk productivity. But there has been a reverse tendency for Ukrainian Black and white dairy cows in the quantity and
quality of milk production. At the same time Ukrainian Black-and-white breed has a stable genetically determined decrease
in the level of reproduction. Red Ukrainian and Holstein breeds have almost the same level of reproduction. Red-rye Ukraini-
an breed has less calving interval. There had been a positive tendency of the longevity increasing since 2000 until 2015. The
highest peak of longevity for Holstein breed was in 2002 and then there was a decrease. But since 2005 there has been a good
tendency. Ukrainian Black-and-white dairy breed had had the peak of longevity since 2006 until 2009. As there had been the
longevity increasing, also there had been the decreasing of this train. Since 2007 there has been an increase tendency of the
same trends

Key words: dairy cow, economic traits economic traits, genetic trend, breed value, BLUP, animal model.
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OLIHKA EOEKTUBHOCTI BUKOPUCTAHHS PI3BHUX
COPBEHTIB Y I'OJAIBJII JOMAIIHIX KYPEU

JlocnikeHo epeKTUBHICT, BUKOPHUCTAHHS PI3HUX COPOCHTIB y TOXIBIII MOJNOIHAKY Kypeil mopoau Penbpo. Busueno
BIUIMB CAaIOHITY Ta [EOJITY Ha KOHICHTPAIIII0 CBHHIIIO, KaIMil0, IIMHKY Ta Mifi y OiIoMy Ta 4epBOHOMY M’sici ITHUIIi. Buss-
JICHO TIEPEBUINCHHS TPAHUIHO JOITYCTUMUX KOHIEHTpAIil CBHHIIO 1 KaaMilo y GLIOMy Ta 4epBOHOMY M’SICi Kypei 3a yTpH-
MaHHsI X Ha BUT'YJIBHAX MaiilaHIMKaxX y JOMAalIHiX yMoBax B 30Hi [{enrpansaoro Jlicocreny Ykpainu.

BukopucTanHs B TOiBJI JOMAIIHBOI T CAlIOHITY CHOPHSIIO 301IbIICHHIO Y YePBOHOMY Ta 0ijoMy M’sici Kypei cBUH-
wio B 1,42 pasy ta 1,05 pasy it kagmito B 1,25 pasy ta 1,37 pa3sy BinnosinHo. BoaHouac crioctepiranocst 3HIKSHHs LIUHKY B
3,1 pasy ta 1,13 pasy i mizi B 1,54 pa3y ta 1,21 pasy.

3a BUKOPHCTAHHS IIEOJITY CHOCTEpiranocs MiBUIICHHS B OltoMy M sici kagMiio B 1,87 pa3y Ta 3HKEHHS IMHKY 1 Mini
BiamoBinHO B 3,3 pa3y Ta 1,03 pa3dy. Konuenrpanist cBuHIIO 3anummnacs 6e3 3MiH, TOAL K Y YepBOHOMY M SCi criocTepira-
JIOCSI IIBUIIIEHHS CBUHINO ¥ 1,3 pasy, kagmito y 1,87 pasy Ta 3HIKeHHs IMHKY 1 Mini y 1,08 pa3y Ta 1,87 pa3y BigmosigHo.

Kawuosi cioBa: Baxki MeTalli, CBUHEIb, KaaMiid, M’sico Oie, M’sICO YepBOHE, KypH, 3a0py/THCHHS.

[ocranoBka npodaemu. [HTeHCHDiKAIlis arpONPOMHCIOBOTO BUPOOHUIITBA HETATHBHO MTO3HAYU-
JIach Ha CTaHl TPYHTIB, MOPIYHO 3a0PYAHIOIOYHN IX IIKiJUTMBUMH PEYOBHHAMHM, 30KpeMa BAKKUMHU Me-
tagamu [20, 28]. Bimomo, 1110 rojloBHEM JKepenoM 3a0pyHEHHS TPYHTIB € MiHepallbHi 100puBa, 00-
CSITM BUKOPUCTAHHA SKHX 3 POKY B PiK 3p0ocTaroTh [3, 5, 4, 27]. Baxkki MeTanu BKIIOYAIOTHCS B KOJIOO-
0ir 1 IePEeMIITYIOTHECA B POCIIMHHY MPOAYKIIiI0, BUKOPUCTAHHS SKOi K KOPMOBOI CHPOBHHH Y IITAXiB-
HMIITBI ICTOTHO MO3HAaYa€eThes Ha il sikocTi [1, 6, 8, 26].

3 METO0 3HIDKEHHS IHTCHCUBHOCTI 3a0pyIHEHHS M’sica MTHUIl B il TOJIBII BUKOPHUCTOBYIOTH COP-
OcHTH, 30KpeMa HEOpraHivHi, OpraHiuHi Ta KoMOiHOBaHi. Sk 3B'sI3yr0di MaTepiaau BUKOPHUCTOBYIOThH
AKTMBOBAHE BYTLUIA, IICOJIITH Ta JCSAKI TVIMHA — OCSHTOHIT, CAIlOHIT Ta KaOJiH, Jis SKUX 0a3yeThCcs Ha
3IaTHOCTI BUBOJIUTH Ba)KKiI METaJIA Ta TOKCUHHM 3 opraHizmy nruri [21, 8, 24, 25].

OcTaHHIM YacoM IIMPOKOT0 3aCTOCYBaHHS B TOAIBII NTULI HAOYJIHM LEOTITOBMICHI OCAIKOBI TipCh-
Ki MMOpOIH, IO MAaIOTh CYKYITHICTh 10HOOOMIHHUX, a0COPOMIHNX 1 KaTATIITHYHUX BIACTHBOCTEH [1,
13, 16, 23]. LleoniTu CHPUSIOTH MigBUIICHHIO O10OKOHBEPCii MOXHUBHUX PEYOBHH 1 MPUPOCTIB KHUBOT

®Kabauenko 0.C., 2018.
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MacH. HasBHICTH B I1€0JTITaX XKUTTEBO BAXIIMBHUX IS OPTaHI3My MakKpO- Ta MIKPOCJIEMEHTIB ITiJIBU-
myIoTh e(heKTUBHICTH 1X 3acTocyBanHs [12, 3, 10, 19].

CaroHiT Ta IVIAyKOHIT Y TOMIBIII Kyp4aT-OpoijiepiB BHKOPHUCTOBYIOTH SIK 100aBKY Ta KOMIIOHEHT
KOMOiKOpMY B KUIBKOCTI 4—6 % Bim Macu KopMy. BUKOpHCTaHHS IIUX MiHEPaIiB MO3UTHBHO BIIUBAE
Ha TpoLeC TPaBJICHHS y OpoiilnepiB, MiABUILYE CIIOKUBaHHA a30Ty KopMmy Ha 1,0-1,3 %, nemo nokpa-
IIy€ TIepeTPaBHICTh KIITKOBUHHU PaIliOHy, CIIPHSIE iABUIICHHIO B MEUiHIN BiTaMiHy A Ha 33,4 MKT Ta
BMIiCTY >kupHUX KUcHOT Ha 0,12-4,06 %. BogHouac 3a BUKOPHUCTaHHS CAlOHITY Ta TJIAYKOHITY CIIO-
CTepiraeThCs MiABUIICHHS 30epekeHHs opoinepi Ha 1,0-2,0 %, xuBoi macu — Ha 0,9-7,4 % Ta 3HU-
JKEHHS BUTpPAT KOPMY Ha OJUHHITIO TIpupocTy Ha 1,2-7.4 % [22,7,9, 11].

OpHak Hapa3i BIUIMB JJaHUX COPOCHTIB Ha IHTCHCUBHICTh KOMILJICKCHOTO BUBEICHHS 3 OpraHi3My
NITUIl BaXKUX METAJliB BUBUEHO HEIOCTATHHO. Y JTEpaTypi CHOCTEPITAIOTHCS PE3yIbTaTH TOCIIi-
JOKCHb 3 BUBYCHHS ¢()EKTUBHOCTI BHBEJICHHS 3 OpraHi3My NTHIII OKPEMHUX EIEMEHTIB, 30KpeMa Zn Ta
Cu [17, 5, 9, 14]. locmimKeHHS IIO0 BUBEACHHS 3 opraHi3mMy ntuili Pb ta Cd 3a BUKOpHCTaHHS ca-
TIOHITY Ta IeoJTiTy BiACyTHI [15, 29, 30, 18].

AHaJi3 ocTaHHIX AOCTiIzKeHb Ta NMyOJikanid. BuBueHHs epeKTMBHOCTI BUKOPUCTAHHS Pi3HUX
COpOEHTIB MIPOBOIMIM HA NITUIl TTopoau PenOpo. [1inbip mTuili 1Ist JOCHTIHKEHHS TIPOBOIMIIN 32 Me-
TOJIOM TPYII aHAJIOTIB 3 ypaxyBaHHIM ITOPOJIH, )KMBOI MacH, CTaTi TOIIO.

YMOBU yTpUMaHHSI Ta JOTJISYy NTHII OyJTU OJHAKOBI MPOTATOM YCHOTO TMEPIOIy MOCIiKCHb.
YMOBU TOIIBII BioOpaxkeHi Ha cXeMi JOCIiDKeHb Y Tabmuiti 1.

[Tix yac BUpOIIEHHS MOJOTHAKY Kypel MiAMOCIiTHIX TPy JOCTYH iX JI0 BOJU i KOHIIEHTPOBAHHUX
KopMiB OyB BiUTbHMM. KopMoBa cymimmm MicTHiIa 3€pHO NIICHHMIT, KYKYPYI3y, OBEC, STIMIHb Ta COHSIII-
HUKOBUH mpoT. [ITHIf0 yTpuMyBamu Ha BUTYJIBHUX MadgaHunkax. [licist BUpomyBaHHS Kypei 3 Ko-
JKHOI Tpynu OyJO MPOBeNeHO 3a0ill y KUTBKOCTI 4 MITyK Macoro, OJM3bKOI0 IO CEPEeIHBOI Baru MTHII
o Tpymi. Baxkki Metanmm y M’sici BU3HaJainu B arpoximiadoparopii kadenpu exomorii BHAY aromuo-
abcopOuiitHuM MeTo oM. Matepianom AociiaKeHb Oyiau M s3eBa TKaHUHA TpyAHOro Oi10To M’sca Ta
M’si3eBa TKaHWHA CTETHOBOT'O YEPBOHOTO M’sica.

Tabmuus 1- Cxema J0CTiAKeHb

MMigmocigni rpynu Kypeit I[Tepiox BUpOIYBaHH NTHUII, 1i0 OcobnuBocTi romisii
KonTpospHa 20-150 100 % xopmoBoi cyMmirri
Hocninna-1 20-150 95 % xopmoBoi cyMii + 5 % neonity
Hocninna-2 20-150 95 % xopmoBoi cyMii + 5 % canoHiTy

MeTtoro podoTu OyJ0 BHBUEHHS BIUIMBY Pi3HHX COPOCHTIB Ha €()eKTHBHICTh 3HMKCHHS HAKOIH-
YeHHS Y M SIC1 Kypel CBHHLIIO, KaJMilO, IUHKY Ta Mifji.

OcCHOBHI pe3yJibTaTH J0CTIIUKeHHsI. AHaI3 Pe3y/IbTaTiB AOCTIIKCHb 3 BUBUCHHS ¢(DEKTHBHOCTI
BUKOPHUCTAHHS y TOMIBII NTHUIl COPOEHTIB (TabiuIld 2) MOKa3aB, 10 BBEACHHS 1X y palioH KypeH 3a
JOMAIIHBOTO YTPUMAaHHS Ha BUTYJIBHHX MalJZaHYMKax IO-Pi3HOMY MO3HAYWJIOCS HA 1HTEHCHBHOCTI
HaKOIMYEHHS CBUHITIO, KAJMII0, ITMHKY Ta MiJli y M SCi.

Tabmuns 2 — IHNTeHCHBHiCTH 32a0py/IHEHHS BAXKKHMHU MeTaJIaMH M’sica Kypeii 3a BBeJleHHsI B iX pauioH pi3Hux copOeH-

TiB, MI/KT'
Baskki MeTanu, Mr/kr
Copbern Pb IJIK cd IJIK Zn JIK Cu IJIK
M’sico Gine
be3 copbenriB 0,49 0,5 0,08 0,05 174 70 0,98 5,0
Ieomit 0,49 0,5 0,15 0,05 5,3 70 0,95 5,0
Canonit 0,52 0,5 0,10 0,05 5,6 70 0,81 5,0
M’sico yepBoHE
be3 copbenriB 0,42 0,5 0,16 0,05 26,0 70 1,91 5,0
Ieomir 0,55 0,5 0,30 0,05 24,0 70 1,7 5,0
Canonit 0,60 0,5 0,22 0,05 229 70 1,4 5,0

3okpema, 3a BBEICHHS y PAIlioH Kypel IIeoTiTy KOHIIEHTpaIlis y 01710My M’sICi CBHHITIO HE TTiIBUIIMIA-
Cs1, TOIII SIK TT0 TIMHKY Ta MiJli CIiocTepirajiocs 3HmKeHHs y 3,3 paszy Ta 1,03 pa3y Bimnosigno. Konmenrpa-
ist KaaMito B OiToMy M’sici, 32 BUKOPUCTaHHsI LEOJiTy, 3pocia B 1,87 pasy. 3a BUKOPHCTaHHS CATIOHITY
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KOHIICHTpAITisl CBHHITIO 1 KaaMito y Olutomy M’sici migsummiack y 1,06 pasy i 1,25 pasy, Tomi sIK KOHIICHT-
parist MHKY 1 Mizi y 6iomMy M’sci 3HM3MIAcs BianosigHo y 3,1 pasy Ta 1,21 pa3sy. Bukopucranus neomity
B TOJIBJI NTHUIl MiBHUIIMIO TAKOXK Y YEPBOHOMY M’SICi KOHIICHTpAIlif0 CBUHINO y 1,3 pasy, a kaaMiro y
1,87 pazy. Bogrouac crioctepiranocst 3HIKEHHS KOHIICHTpAITil IIMHKY Ta MiJll y YepBOHOMY M’ SIC1 Bi/IITOBi-
mHO y 1,08 pazy Ta 1,87 pa3y. 3romoByBaHHs y CKIIaJli paIlioHy Kypei CaroHITY IMiIBUIIIO KOHIICHTPAITIIO
Y YepBOHOMY M’sici CBUHLIIO Y 1,42 pa3y Ta kaamiio y 1,37 pasy, Takox croctepirajiocs 3HWKEHHS KOHIIE-
HTpari IHKyY Ta Migi y 1,13 pasy Ta 1,54 pasy Bigmosigao. TobTo crioctepiraimacs TEHACHITS 10 ITiBH-
IICHHS y M’ sIC1 CBUHITIO Ta KaJMIt0 1 3HIKEHHS IIUHKY Ta MiJll 3a 3rOI0BYBaHHS IICOJIITY Ta CATlOHITY B JI0-
MAIITHBOI NITHUI MPY YTPUMAaHHI ii Ha BUTYJIbHIX MaiJaHIHKaX.

3actocyBaHHs COpPOEHTIB y TOMIBI MTHUIl, 30KpeMa CAIOHITY Ta IMEOJITYy, HE a0 MOXJIHBOCTI
3HHU3UTH KOHIEHTPAI[IIO0 CBUHIO, KaJIMIiI0 10 IPAHUYHO JOMYCTUMHX PIBHIB. Y OLIBIIOCTI CriocTepira-
JI0CSl IEPEBUILICHHS CBUHITIO 1 KaaMito y M’ sici Kypei. Tak, y M’sci 6inoMy, onepxaHoMy Bif Kypei 3a
3roJI0BYBaHHs 1M y CKJIaJli palioHy camoHiTy, 0ys0 Oiibine cBuHIO Yy 1,04 pa3y, MOPIBHSHO 3 IPaHU-
YHO JOIyCTUMHUMH PiBHSAMH. BMicT nuHKY Ta Migi y 6imoMy M’saci OyB HIDKYHMI 32 TPaHUYHO JIOTYyC-
THMIi PiBHI 3a 3rOJIOBYBaHHS IICOJITY Ta CANOHITY BiAmoBigHo y 13,2 pasy i 5,3 pa3y, 12,5 i 6,2 pa3y,
TOI SIK KOHIICHTpAIlis KaaMiro y Oijomy M sici Oyna Bumra 3a I'JIK mpu BUKOpHCTaHHI IIEOJIITY Ta ca-
MOHITY B 3 pasu Ta 2 pasu.

[ToxiObHa TeHAEHIIISI CTIOCTEpiraTach 1 y M’ sci uepBoHOMY. Tak, KOHIIGHTpAITlisl CBHHITIO 1 KaJAMIIO ¥
M’sici yepBOHOMY OyJia BHIIA 3a IPaHUYHO AOMYCTHMI piBHI B 1,1 pa3y i 6 pa3iB 3a 3rolOByBaHHS NTH-
ui neouity, Ta y 1,2 i 4,4 pa3zy 3a BBEACHHS CaIlOHITY.

PesymeTati mociimKeHb TOKa3aliH, 0 B YEPBOHOMY M SICi KypeH CIOCTEepIranocs BUITC HAKOTTMICHHS
BKKUX METAIIIB Y MOPIBHSHHI 3 OLtMM. 30KpeMa, y YepBOHOMY M’sCi OyJia BUILla KOHLEHTPALlS CBUHLIIO B
1,12 pa3y, kaamito — B 2,0 pa3y, uuHKY — B 4,5 pa3y Ta migi — B 17,8 pa3y 3a BBeA€HHS B PallioH KypeH Lie-
OJIITY. 32 BBEICHHS B PAIliOH KypeH CaroHITy KOHIICHTPAITisl CBUHITIO, KaIMif0, IIMHKY Ta MiJli B YePBOHOMY
M’sici OyJTa BHIIA, TOPIBHSHO 3 M’ sicoM OinmuM B 1,15 pasy, 2,2, 4,0 ta 1,7 pa3y BianoBiaHO.

Tabmuis 3 — KoedinieHT HeOe3nekH BasKKUX MeTaJiB

Bakki meTanu, Mr/kr
Copberr Pb cd | Zn Cu
M’sico Oine
be3 copOenrTiB 0,98 1,6 0,25 0,20
Ieomit 0,98 3,0 0,07 0,20
CarroHirt 1,04 2,0 0,08 0,16
M’sico uepBoHe
Be3 copbenri 0,8 3,2 0,37 0,38
Ieomit 1,1 6,0 0,34 0,34
Carnonit 1,2 4.4 0,33 0,3

Ananizyroun koe(ilieHT HeOE3MEeKH CBUHII0, BAPTO 3a3HAYMTH, 10 32 BUKOPHUCTAHHS CAIllOHITY
CTioCcTepiranocs miJBUILEHHS JaHOTO Toka3HuKa B 1,6 Ta 1,06 pa3y. BukopucTtanHs 1eositTy He BIUIU-
HYJIO Ha KoeillieHT HeOe3MeYHOCTI CBUHIIIO B O1J10MYy M’ SCI.

Koediuient HeOe3nekn KaaMio y OijIoMy M’sici 30UIBIIMBCS 3a 3rOJOBYBaHHS ITHUIl LEOJITY Ta
canonity B 1,87 Ta 1,25 pa3y BiamoBigHO. BBeneHHS B pailioH MTHI IICOTITY Ta CAIOHITY 3HH3HUIIO
koediuieHT HeOe3nekn HUHKY B 3,5 Ta 3,1 pasy. KoedirieHT HeOe3meuHOCTI Mijii B 0ijI0My M’sICi NITH-
11l 3MEHIIIMBCS 32 BBEJICHHS B 11 paIfioH camoHity B 1,25 pa3y.

KoeimieHT HeOe3Mmeky CBUHIIO B YEPBOHOMY M’SCI Kypei 3a 3roJ0ByBaHHS IICOJITY Ta CAllOHITY
migBumuBes B 1,37 Ta 1,5 pasy, a kaamito — B 1,87 1 1,37 pa3y BiamoBigHoO.

Takox ciif] 3a3HAYUTH, 10 KOe(ilieHT HEOEe3MEeYHOCTI IMHKY 1 KaAMII0 B YepPBOHOMY M’ SCi 3MEHIIINB-
Cs1 32 BBEJICHHS B PAITiOH KypeH IeoiTy i caroHiTy BiamosimHo B 1,081 1,1 pa3y i 1,1 ta 1,26 pazy.

BucnoBku. BukopucTadHs B TOAIBII TOMAIIHBOI IITHIT CATIOHITY CTIPUSIIO 301IBIICHHIO B YePBO-
HOMY Ta OioMy M’sici Kypeid ceunIio B 1,42 ta 1,05 pa3y ta xaamito B 1,25 1 1,37 pa3y BiamoBigHo.
Bomnodac crioctepiranocs 3HmwKeHHS TUHKY B 3,1 1 1,13 pasy Ta mixi B 1,54 Ta 1,21 pasm.

3a BHKOPHCTaHHS LEOJITY CIIOCTEpirasocs MmigBHILEHHS B Oijomy M’sci kaamiio B 1,87 pasy Ta
3HIDKEHHS IIMHKY 1 MiJli BixnosigHo B 3,3 Ta 1,03 pasy. KoHueHTpailisi CBUHITIO 3aJIAIIIIIACS O0€3 3MiH,
TO1 SK Y YEPBOHOMY M sICi CIIOCTEpITaiocs MiABUIICHHS CBUHITIO B 1,3 pa3y, kaamiro — B 1,87 pasy Ta
3HIKEHHS nUHKY 1 mini B 1,08 Ta 1,87 pa3y BiamoBimHO.
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To6T10, BUKOpHUCTaHHS COPOCHTIB IEOMITY 1 CAllOHITY B TOIBJI JOMAITHLOI IITHINI, TIPH BUIBHOMY
YTpUMaHHI ¥ TOCTYI A0 MPUPOHIX MiHEpaIbHUX JDKEPEII, CIPHUSIIO 3HIKECHHIO B TPYTHOMY Ta CTer-
HOBOMY M’ 5131 JIMIIIC IUHKY Ta MiJIi Ta ITiIBUIICHHIO CBUHITIO Ta KaJIMIO.

CIHUCOK JIITEPATYPU

1. Bacunwsnosa JI.C., Jlazapesa E.A. LleonuTs! B sxonorun. HoBoctu Hayku Kazaxcrana. Ne 1 (127). 2016. C. 61-85.

2. I6arymnin LI Toxisnst cinmbchKOrocmonapchbKux TBapuH: miapyd. / 3a 3ar. pen. I6arymnina 1. 1. Binnuns: Hosa kuura,
2007. 616 c.

3. JluHamika BUPOOHHUNTBA MPOIYKIi{ nTaxiBHUNTBA B YKpaini 3 1990 poky i nporuo3u po3BuTKy ramysi 1o 2020 poxy.
URL: http://info.ptahokorm-union.com/.

4. Kupmmox /1.0. Anaii3 cygacHOTO cTaHy pHHKY HNpoAyKmii nraxiBHumTBa B Ykpaini. Exonomixa AIIK. 2014. Ne 2.
C. 116-120.

5. Konorenko B.K., I6atymnin LI., ITerpoB B.C. IIpakTnky™m 3 OCHOB HayKOBHX NOCII/UKEHb y TBapMHHHULTBI. Kwuis,
2000. C. 38—40.

6. Kymux M.®., Kpasuis P.I., O6epryx H0.B. Kopmu: ominka, BUKOPHCTAaHHS, NMPOXYKI[isT TBAPUHHUITBA, CKOJIOTIs.
Binangs: Tesuc, 2003. 334 c.

7. Kypkina C.B. HagxomkeHHS Ta pO3IOJiT BMICTY BaXKKHX METaJliB B OpraHax i TKaHHHaxX Kypuar-OpoinepiB. Hayko-
BO-TeXHIUHMH Oroyuterens [HcTuTyTy Giosorii TBapun. JIbBiB, 2001. Bum.1-2. C. 119-121.

8. HemamxiBceka H.B. IIpomykTHBHICTE, OOMIH PEYOBHH Ta M’SICHI SIKOCTI KaueHSAT-OpOiiIepiB 3a 3r0JJOBYBaHHS IOJIi-
(YHKIIOHAIBHOTO COPOEHTY: IHC. ... KaHA. c.-T. HayK. bina Ilepkaa, 2015. 158 c.

9. INonsosuit B.M. IlpoBenenns pocmimkeHs 3 Typamu B PiBHEHCBKIH IepiaBHIH CLIBCHKOTOCHOAAPCHKIN TOCTIqHIN
crannii. Ty¢u: BUKOpUCTaHHS B ray3sx eKOHOMIkH (aHaniTiaHa inpopmanis). Pisre: ITHTEI 2002. C. 16-17.

10. Pazanos C.®., Boiitko O.C. MoHiTOpHHT 3a0pyAHEHHS NPOAYKIii NTaXiBHUITBA BA)KKUMHU METaJlaMH B yMOBax iH-
TEHCUBHOTO 3eMyiepoOcTBa. CillbehbKe rocrogapcTBo Ta JiciBHAITBO. 2017. Ne 5. C. 224-231.

11. Pazanos C.®d., Boiitko O.C. XapakTepucTuKa Ta 3aCTOCYBaHHS COPOYIOUMX PEUOBHH B NTAXiBHUITBI B yMOBaX TeX-
HOTeHHOTO TpecuHTy. CibehbKe rocrnoaapcTBo ta JiciBHUITBO. 2017. Ne 6, Tom 1. C. 196-204.

12. Cennenpka C. B. [ITaxiBHUITBO B 0COOMCTHX CENITHCHKHUX TOCIIONApCTBax: Mpodiaemu i nepcrextuy. Hayk. BicHUK
JIHYBMBT im. C.3. I'xunskoro. JIssis, 2014. Ne 1. C. 130-134.

13. Coto3 nraxiBrukiB Yipaiau. URL: http://www.poultryukraine.com/.

14. Baker A.J.M., S.P. Mc Grath C.M.D. Sidoli R.D. Reeves. An ecological risk assessment of heavy metal pollution of
the agricultural ecosystem near a lead-acid battery factory. Resources, Conservation and Recycling. 1994. Vol. 11, Issues 1-
4.P.41-49.

15. Beltcheva M., Metcheva R., Topashka-Ancheva M., Popov N., Teodorova S. Zeolites versus Lead Toxicity. Bioe-
quivalence and Bioavailability. 2013. Vol. 7(1). P. 12-29.

16. Corzo A., Moran E.T. Jr., Hoehler D., Lemmell A. Dietary tryptophan need of broiler males from forty-two to fifty-
six days of age. Poultry Science. 2005. Vol. 84, Issue 2. P. 226-231.

17. Dyachenko L., Syvyk T., Kosyanenko O. Influence of different levels of cadmium in ration with natural detoxicant
on performance, digestibility of substances and metabolism of nitrogen in young fattening pigs. Animal Husbandry Products
Production and Processing. 2015. Vol. 1. P. 163-168.

18. Dyachenko L.S., Syvyk T.L., Tytariova O.M., Kuzmenko O.A., Bilkevich V.V. Natural detoxicants in pig ra-
tions and their impact on productivity and quality of slaughter products. Ukranian Journal of Ecology. 2017. Vol. 7(2).
P. 239-246.

19. El-Sharaky A.S., Newiry A.A., Badreldreen M.M., Ewada S.M., Shewieta S.A. Protective role of selenium against
renal toxity induced by cadmium in rats. Noxicology. 2007. Vol. 235. P. 185-193.

20. Awad W.A., Bohm J., Razzazi-Fazeli E., Zentek J. Effects of feeding deoxynivalenol contaminated wheat on growth
performance, organ weights and histological parameters of the intestine of broiler chickens. J. Anim. Nutr. Anim. Physiol.
2006. Vol. 90. P. 32-37.

21. Food and Agricultural Polisy Research Institute. University of Missouri. Columbia. Ames, Iowa U.S.A. 2013.
P. 334-364.

22. Fuzhu L., Yankun H., Zhuye N. Effects of germanium on the growth of the main tissues and organs of the broilers.
Acta Universitatis Agriculturalis Boreali-occidentalis. 2001. Vol. 29. P. 90-94.

23. Hutjens ML.F. Feedadditives. Vet. Clinics N. Am. Food Animal Pract. 1991. No 5. P. 525-529.

24. Tliposa JI.B., CuBuk T.JI. BiuB 3rogoByBaHHs CeleHy Ha BMIiCT B)KKHX METaJliB y IPOAYKTax 3a00r0 cBUHEH. 30i-
PHUK HayKOBHUX Tpaib «TexXHOooris BUpOOHHITBA 1 mepepoOku mpoaykiii TBapuHHULTBa». Ne 2(70). 2010. P. 35-39.

25. Simon M. Handbook of Feed Additives. United Kingdom. 2009. 392 p.

26. Sollrad M. Wimmer F. Germinated grain — healthy hens. Linz. 2013. P. 39—42.

27. Reis L.S. Pardo P.E., Camargos A.S., Oba E. Mineral element and heavy metal poisoning in animals. Journal of
Medicine and Medical Sciences. 2010. Vol. 1(12). P. 560-579.

28. Toth T., Hermann M.R., Da Silva L. Montanarella Heavy metals in agricultural soils of the European Union with im-
plications for food safety. Environment International. 2016. Vol. 88. P. 299-3009.

29. World agricultural outlook — Food and Agricultural Policy Research Institute, Iowa State University and the Univer-
sity of Missouri-Columbia. 2010.

30. Wlazlo L., Nowakowicz-D¢bek B., Kapica J. Removal of ammonia from poultry manure by aluminosilicates. Jour-
nal of Environmental Management. 2016. Volume 183. Part 3. P. 722-725.

62



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

REFERENCES

1. Vasylianova, L.S., Lazareva, E.A. (2016). Tseolity v ekolohii [Zeolites in ecology]. Novosty nauky Kazakhstana [Sci-
ence News of Kazakhstan], no. 1 (127), pp. 61-85.

2. Ibatullin, L.I. (2007). Hodivlia sils"kohospodarskykh tvaryn [Feeding farm animals]. Vinnytsia, New book, 616 p.

3. Dynamika vyrobnytstva produktsii ptakhivnytstva v Ukraini z 1990 roku i prohnozy rozvytku haluzi do 2020 roku
[The dynamics of poultry production in Ukraine since 1990 and forecasts for the development of the industry by 2020]. Re-
trieved from: http://info.ptahokorm-union.com/.

4. Kyryliuk, D.O. (2014). Analiz suchasnoho stanu rynku produktsii ptakhivnytstva v Ukraini [Analysis of the current
state of poultry market in Ukraine]. Ekonomika APK [AIC Economics and Management], no. 2, pp. 116-120.

5. Kononenko, V.K., Ibatullin, LI., Petrov, V.S. (2000). Praktykum z osnov naukovykh doslidzhen u tvarynnytstvi
[Workshop on the basis of research in animal husbandry]. Kyiv, pp. 3840.

6. Kulyk, M.F., Kravtsiv, R.I.,, Obertukh, Yu.V. (2003). Kormy: otsinka, vykorystannia, produktsiia tvarynnytstva,
ekolohiia [Forage: evaluation, use, livestock production, ecology]. Vinnytsia, Tezys, 334 p.

7. Kurkina, S.V. (2001). Nadkhodzhennia ta rozpodil vmistu vazhkykh metaliv v orhanakh i tkanynakh kurchat-
broileriv [Receipt and distribution of heavy metal content in organs and tissues of broiler chickens]. Naukovo-
tekhnichnyi biulleten Instytutu biolohii tvaryn [Scientific and Technical Bulletin of the Institute of Animal Biology].
Lviv, Vol. 1-2, pp. 119-121.

8. Nedashkivska, N.V. (2015). Produktyvnist, obmin rechovyn ta miasni yakosti kacheniat-broileriv za zghodovuvannia
polifunktsionalnoho sorbentu dys. cand. s.-h. nauk. [Productivity, metabolism and meat quality of broiler chicken for feeding
polyfunctional sorbent. Cand. Of Agricultural diss.]. Bila Tserkva, 158 p.

9. Polovyi, V.M. (2002). Provedennia doslidzhen z tufamy v Rivnenskii derzhavnii silskohospodarskii doslidnii stantsii
[Tufa research in Rivne state agricultural research station]. Tufy: vykorystannia v haluziakh ekonomiky (analitychna infor-
matsiia) [Tuffi: use in the branches of the economy (analytical information)]. Rivne, TsSNTEI pp. 16-17.

10. Razanov, S.F., Voitko, O.S. (2017). Monitorynh zabrudnennia produktsii ptakhivnytstva vazhkymy metalamy v
umovakh intensyvnoho zemlerobstva [Monitoring of contamination of poultry products by heavy metals in intensive agricul-
ture]. Silske hospodarstvo ta lisivnytstvo [Agriculture and forestry], no. 5, pp. 224-231.

11. Razanov, S.F., Voitko, O.S. (2017). Kharakterystyka ta zastosuvannia sorbuiuchykh rechovyn v ptakhivnytstvi v
umovakh tekhnohennoho presynhu [Characterization and application of sorbent substances in poultry farming in conditions
of technogenic pressure]. Silske hospodarstvo ta lisivnytstvo [Agriculture and forestry], no. 6, Vol. 1, pp. 196-204.

12. Sendetska, S.V. (2014). Ptakhivnytstvo v osobystykh selianskykh hospodarstvakh: problemy i perspektyvy [Poultry
farming in private farms: challenges and perspectives]. Nauk. visnyk LNUVMBT im. S. Z. Hzhytskoho [Science Herald
LNUWMBT them. S.Z. Gzhytsky]. Lviv, no. 1, pp. 130-134.

13. Soiuz ptakhivnykiv Ukrainy [Union of Poultry Breeders of Ukraine]. Retrieved from: http://www.poultry-
ukraine.com/.

14. Baker, A.J.M., Mc Grath, C.M. Sidoli, R.D. Reeves An ecological risk assessment of heavy metal pollution of the
agricultural ecosystem near a lead-acid battery factory. Resources, Conservation and Recycling. 1994, Vol. 11, Issues 1-4,
pp- 41-49.

15. Beltcheva, M., Metcheva, R., Topashka-Ancheva, M., Popov, N. Teodorova S. Zeolites versus Lead Toxicity. Bioe-
quivalence and Bioavailability. 2013, Vol. 7(1), pp. 12-29.

16. Corzo, A., Moran, E.T., Hoehler, Jr., Lemmell, A. Dietary tryptophan need of broiler males from forty-two to fifty-
six days of age. Poultry Science. 2005, Vol. 84, Issue 2, pp. 226-231.

17. Dyachenko, L., Syvyk, T., Kosyanenko, O. Influence of different levels of cadmium in ration with natural detoxicant
on performance, digestibility of substances and metabolism of nitrogen in young fattening pigs. Animal Husbandry Products
Production and Processing. 2015, Vol. 1, pp. 163-168.

18. Dyachenko, L.S. Syvyk, T.L., Tytariova, O.M, Kuzmenko, O.A., Bilkevich, V.V. Natural detoxicants in pig
rations and their impact on productivity and quality of slaughter products. Ukranian Journal of Ecology. 2017, Vol. 7(2),
pp. 239-246.

19. El-Sharaky, A.S., Newiry, A.A., Badreldreen, M.M., Ewada, S.M., Shewieta, S.A. Protective role of selenium
against renal toxity induced by cadmium in rats. Noxicology. 2007, Vol. 235, pp. 185-193.

20. Awad, W.A., Bohm, J., Razzazi-Fazeli, E., Zentek, J. Effects of feeding deoxynivalenol contaminated wheat on
growth performance, organ weights and histological parameters of the intestine of broiler chickens. Physiol. 2006, Vol. 90,
pp. 32-37.

21. Food and Agricultural Polisy Research Institute. University of Missouri. Columbia. Ames, Iowa U.S.A. 2013, pp.
334-364.

22. Fuzhu, L., Yankun, H., Zhuye, N. Effects of germanium on the growth of the main tissues and organs of the broilers.
Acta Universitatis Agriculturalis Boreali-occidentalis. 2001, Vol. 29, pp. 90-94.

23. Hutjens, M.F. Feedadditives. Vet. Clinics N. Am. Food Animal Pract. 1991, no. 5, pp. 525-529.

24. Pirova, L.V, Sivic, T.L. (2010). Vplyv zhodovuvannya selenu na vmist vazhkyh metaliv u productakh zaboyu
svyney. [Effect of feeding of selenium on concentration of heavy metals in the products of slaughter pigs]. Zbirnyk naukovyh
prac' «Tehnologija vyrobnyctva i pererobky produkcii' tvarynnyctva» [Collected works «Animal Husbandry Products Pro-
duction and Processing»], no. 2(70), pp. 35-39.

25. Simon, M. Handbook of Feed Additives. United Kingdom. 2009, 392 p.

26. Sollrad, M., Wimmer, F. Germinated grain — healthy hens. Linz, 2013, pp. 39-42.

27. Reis, L.S., Pardo, P.E., Camargos, E. Mineral element and heavy metal poisoning in animals. Journal of Medicine
and Medical Sciences. 2010, Vol. 1(12), pp. 560-579.

63



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 12018

28. Toth, T., Hermann, M.R., Da Silva L., Montanarella. Heavy metals in agricultural soils of the European Union with
implications for food safety. Environment International. 2016, Vol. 88, pp. 299-309.

29. World agricultural outlook — Food and Agricultural Policy Research Institute. lowa State University and the Univer-
sity of Missouri-Columbia, 2010.

30. Wlazlo, L., Nowakowicz-Debek, B., Kapica, J. Removal of ammonia from poultry manure by aluminosilicates.
Journal of Environmental Management. 2016, Vol. 183, Part 3, pp. 722-725.

Ounenka 3¢p(PeKTHBHOCTH HCI0JIb30BAHUS PA3JHYHBIX COPOCHTOB B KOPMJICHMH JOMALIHUX Kypeil

A.C. KabaueHko

Hccnenoana 3¢(heKTHBHOCT MCIIONB30BAHUS PA3IMYHBIX COPOCHTOB B KOPMIICHHH MOJIOJHSIKA Kyp Moponsl Pexopo.
W3ydyeHo BIUSTHHUE CAlIOHUTA U IIEOJIUTA Ha KOHIICHTPAILIMIO CBHHIIA, KaJIMUsl, [IMHKA H METU B OEIIOM U KPACHOM MSICE MITHIIBL.
BrLsiBieHO npeBbllIeHNE NPEIeNIbHO JOITYCTUMBIX KOHLCHTPALUM CBUHIA M KaAMUs B Msce OenoM M KpacHOM Kyp, 3a Cofe-
paHMe UX Ha BBITYJIBHBIX IUIOINAJKaX B JOMAIIHUX YCIOBUX B 30He LlenTpanbHoit Jlecoctenu YkpauHsl.

Hcnonp3oBaHue B KOPMIIEHHH JOMAIIHEH ITUIIBI CAIOHUTA CIIOCOOCTBOBANIO YBEIMUCHHIO B KPACHOM U OesIoM Msice Kyp
cBuHUA B 1,42 u 1,05 pa3a u xkagmus B 1,25 u 1,37 pa3za coorBeTcTBeHHO. BMecTe ¢ Tem Habmoganocs CHIKEHHE IIMHKa B 3,1
u 1,13 pa3a u menu B 1,54 u 1,21 pa3za.

[pu ucmonk30BaHUM [IEOIHMTA HAOIOIANOCH MOBBIIICHHE B OelloM Msice Kaamus B 1,87 pa3a U CHIKECHUE IUHKA U MEIU
cootBercTBeHHO B 3,3 1 1,03 pasa. KoHueHTpanus cBUHIIA OCTaach 03 M3MEHCHHH, TOTIa Kak B KpaCHOM Msice HaOroaa-
JIOCh MOBBIIIEHNE CBUHLA B 1,3 pa3a, kaamus — B 1,87 pa3a u cHmkenue uvnka u meau B 1,08 u 1,87 pa3za cooTBETCTBEHHO.

KiroueBble cj10Ba: TsOKETble METAUIBI, CBUHELl, KaIMHIA, MICO 0esoe, MACO KPacHOe, Kyphl, 3arps3HEHHS.

The evaluation of efficiency of different sorbents use in feeding domestic chickens

O. Kabachenko

It is investigated The efficiency of the use of various sorbents in the feeding of chickens of Redbro breed. It is studied the
influence of saponite and zeolite on the concentration of lead, cadmium, zinc and copper in the white and red poultry meat. It
is determined the allowable concentration maximum of lead and cadmium in the white and red poultry meat under their keep-
ing at home in the central forest-steppe of Ukraine.

The use of saponite in the feeding of chickens contributed to the increase of lead content in the red and white poultry
meat by 1.42 and 1.05 times, while the cadmium content by 1.25 and 1.37 times, respectively. At the same time, it was ob-
served a decrease of the zinc content by 3.1 and 1.13 times, as well as the copper content by 1.54 and 1.21 times.

With the use of zeolite, it was observed an increase of the cadmium content in the white meat by 1.87 times and a de-
crease of the zinc and copper contents by 3.3 and 1.03 times, respectively. The concentration of lead remained unchanged.
The lead content increased by 1.3 times and that one of cadmium by 1.87 times in the red meat, while the zinc and copper
contents decreased by 1.08 and 1.87 times, respectively.

The analysis of the results of the research as for the efficiency of the use of various sorbents in the feeding of chickens
showed that their use in the diet of chickens under their keeping at home varied differently in the intensity of the accumula-
tion of lead, cadmium, zinc and copper in meat.

In particular, when we used zeolite in chickens’ diet, the concentration of lead in the white meat did not increase, whereas
the concentration of zinc and copper decreased by 3.3 and 1.03 times. The concentration of cadmium in the white meat in-
creased by 1.87 times with the use of zeolite. When we used saponite, the concentration of lead and cadmium in the white
meat increased by 1.06 and 1.25 times respectively, while the concentration of zinc and copper in the white meat decreased
by 3.1 and 1.21 times, respectively. The use of zeolite in the feeding of chickens also increased the concentration of lead by
1.3 times and of cadmium by 1.87 times in the red meat. According to this, there was a decrease in the concentration of zinc
and copper in the red meat by 1.08 and 1.87 times, respectively. While using saponite in the chickens’ diet, the concentration
of lead and cadmium in the red meat increased by 1.42 and 1.37 times. At the same time, it was observed a decrease in the
concentrations of zinc and copper by 1.13 and 1.54 times, respectively. There was a tendency to increase the lead and cadmi-
um contents in meat and to decrease the ones of zinc and copper while feeding poultry with zeolite and saponite under their
keeping home.

The use of such sorbents as saponite and zeolite in the feeding of poultry has not made it possible to reduce the concen-
tration of lead and cadmium to the maximum allowable levels. In the majority, there was an excess of lead and cadmium
contents in the poltry meat. Thus, the lead concentration in the white meat, obtained from the chickens while using saponite
in their diet, was by 1.04 times higher compared with the maximum allowable levels. While feeding zeolite and saponite, the
content of zinc in the white meat was lower than the maximum allowable levels by 13.2 and 5.3 times, and that of copper by
12.5 and 6.2 times, respectively. The content of cadmium in the white meat was by 3 and 2 times higher than the maximum
allowable concentrations.

A similar trend was observed in the red meat. When feeding poultry with zeolite, the concentration of lead and cadmium
in the red meat was higher than the maximum allowable levels, that is by 1.1 and 6.0 times, respectively, while it was higher
by 1.2 and 4.4 times when using saponite.

The results of the research showed that the accumulation of heavy metals in the red meat of poultry was higher than that
of white. In particular, while using zeolite in the diet of chickens, the concentration of lead in the red meat was higher by 1.12
times, of cadmium by 2.0 times, of zinc by 4.5 times and of copper by 17.8 times. While using saponite in the chickens’ diet,
the concentration of lead in the red meat was by 1.15 times, of cadmium by 2.2 times, of zinc by 4.0 times and of copper by
1.7 times higher compared with the white meat.

Key words: heavy metals, lead, cadmium, white meat, red meat, chickens, contamination.

Haoitiwna 12.04.2018 p.
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MHOPIBHAJIBHA OIIHKA AKOCTI MOJIOKA )
3A BUKOPUCTAHHS POBOTU30BAHUX CUCTEM JJOIHHA

VY cTaTTi HaBeAEHO AHANITHYHUI OTJIJ CTaHy Ta IEPCIIEKTHB MOJIOYHOI raxy3i Ykpainu B ymoBax COT ta €BpoinTer-
pauii. Bu3HaueHo sIKicTh MOJIOKa, OTPIMAHOTO B YMOBaX TEXHOJIOTil pOOOTH30BaHOTO IOTHHS 3TiJHO 3 BUMOTaMU yKpaiHCh-
KOT'O CTaHJapTy i IMapaMeTpiB SKOCTi MoJIoKa B kpaiHax €C. BukoHaHO monepetHe 3piBHSAHHS MOKAa3HUKIB YMHHOTO CTaHAAp-
1y ACTY 3662-97 «Monoko kopoB’siue He3bupane. Bumornu npu 3akymiBii» Ta Mait0yrasoro ACTY 3662:2015 «Momnoko-
cupoBHHA KOpoB’siue. TexHiuHi ymoBu». [IpoBeaeHO MOPIBHSIBHY OLIHKY SIKOCTI MOJIOKA, OTPMMAHOTO TPH BHKOPUCTaHHI
po6OTH30BaHKX CHCTEM JOTHHS Ta HasSBHUX B YKpaiHi TpaauLidHUX CHCTEM JOTHHS Ha yCTaHOBKax-MaijaH4uukax tumy «[la-
panesb» Ta «Kapycenb».

3rigHo 3 HamuM gociimkeHHsM Ha 6a3i T/IB «Tepesune» y ceni BinpHa TapaciBka, BCTAHOBIICHO, 1[0 TEXHOJIOTIS JI0-
THHS KOPIB 3 BUKOPUCTaHHSIM POOOTH30BaHOI CHCTEMH MPOTSATOM eKCIUTyaTalii 3a0e3nedye OTpUMaHHS MOJIOKa FapaHTOBaHOT
sikocTi BiamoigHo ynHHOTO JICTY 3662-97, Mmaiidoyrasoro ICTY 3662:2015 ta Bumor €C. Takoxk, MOPiBHIHO 3 TpaIuIIii-
HUMH CHCTEMaMH JOTHHS SKICTh MOJOKA, OTPIMAHOI0 Ha POOOTH30BaHIM cHCTeMi JOHHS, CTOITH Ha MOPSIOK BHUIIE 31 30e-
PEeKESHHSIM HEePBUHHUX BIIACTUBOCTEH MOJIOKA, II0 HAAXOIUTh y JOINBHUI amapar 3 BUMEHi KopiB. Yce 1e gomomarae 3ade3-
MEYUTH MOJIOKOTIEPEpOOHY rajy3b BUCOKOSKICHOIO CHPOBHHOIO Ta BUTOTOBHTH O€3MEYHI, SKICHI Ta KOHKYPEHTOCIPOMOXKHI
SK Ha BHYTPILIHbOMY, TaK i Ha CBITOBOMY PUHKY, MOJIOYHI TPOJYKTH. 3a TaKUX yMOB POOOTHU30BaHE JOTHHSA € HEPCIIeKTUB-
HUM I TIOJAJIBIIOTO MOLINPEHHS 1| BAKOPUCTaHHS B YKpaiHi.

KuarouvoBi cioBa: MonoyHa raiy3b, MOJIOKO-CUPOBHHA, SIKICTh MOJIOKa, poOOTH30BaHe JOTHHS, OaKkTepialbHe 00Ci-
MEHIHHS.

IlocTanoBka nmpodsaeMu. MoodHa raxy3b € OAHIEIO 3 TOJOBHUX CKIIQJOBUX arpoOIPOMHUCIOBOTO
KOMIUTIEKCY YKpaiHH, sika BU3HAYA€E TIPOIOBOIIFTY O€3MeKy AepKaBH, IKICTb XapIyBaHHS HACEJICHHS Ta
Ma€ BUCOKHH €KCIIOPTHUHN MoTeHUian. MOJIOKO 1 MOJOYHI NPOAYKTH € HAWOUIBII HIHHAUMHU y Xap4oBO-
My Ta OIlOJIOTIYHOMY BiTHOIIEHHI, OCKUIBKH 3a0€3MeUyl0Th OpraHi3M JIIOJAWHHM BCiMa HEOOXITHUMHU
MOKMBHUMHU pedoBHHaMHU. lIpoTe iX HM3bKa SIKICTh MOXE 3aBJaTH HEIMOMPABHOI IIKOAH 3I0POB’ IO
cnoxxuBadiB [1-6]. Beryn Ykpainu o cBitoBoi opranizauii Toprisni (COT) Ta mianvcanHs yroau mnpo
Acoriariro 3 €BpoOINeHCEKAM COI030M Iependadae AOCATHCHHS HOBOTO PIBHS SKOCTI BITYM3HSHHUX
MPOAYKTIB Xap4uyBaHHS, IIO € TOJOBHOIO YMOBOIO iX BUXOJY Ha CBITOBHH pHHOK. ToMy Ha ChOTOIHI
OJTHUM 13 TOJIOBHUX 3aBJaHb TEXHOJIOTii BUPOOHHIITBA MOJIOKA € OTPUMAHHS BUCOKOSKICHOT MOJIOKO-
CUPOBUHM Y TOCTATHIN KIJTBKOCTI 3TiJHO 3 BUMOTaMH €BPOIEHCHKUX CTaHAAPTIB [2, 4, 7-9].

B Vkpaini gemani rocTpiimre mocTae MATAHHA Me(IiIUTy BUCOKOSKICHOTO KOPOB’ SIMOT0 MOJIOKA SIK
CHPOBHHH, III0 3MYITyE€ BUPOOHUKIB MOJIOYHOI MPOAYKIIl MPUIMATH MOJIOKO 3 OaKTepiaabHOIO0 3a0py-
nHeHicTIo 3—4 mun/cM’ [4, 10]. Tak, Bemuka yacTKa MOJIOKA, SIKE HAJXOJUTh Ha MOJIOKOTIEPEPOOHI Ii-
IIPUEMCTBA, HE BIAMOBIAaE YHHHOMY aepxkaBHOMY cTanmapty JCTY 3662-97 «Mojoko KOpoB’siae
He3bmupaHe. BuMoru npu 3akymiBii», SKUH y CBOIO 4epry, caM HE BIIIOBIAAE€ CBITOBHUM CTaHAApTaM
sKocTi [2, 11].

OCHOBHMMU YMHHKaMHU, IO MPU3BENH JI0 ACHIIIUTY SAKICHOT MOJIOKOCHPOBUHH Ta KPU30BOTO CTaHY
MOJIOYHO] rany3i, €:

® [IOpiYHE CKOPOYCHHS TOTOMIB’ sl BETUKOI pOraToi Xya00u;

® 3MCHIICHHS KUTBKOCTI BEJMKHUX CIICIiaTi30BaHMX ITiIIPUEMCTB i3 BUCOKUM PiBHEM KOHIICHTpA-

11ii TOTOJIIB’ S 1 TEXHOIOT1YHOTO 3a0e31IeYeHHS BUPOOHHIITBA MOJIOKA;
® HecTaOUTBHICTh 3aKyMiBEJbHUX ILiH Ha MPOAYKLIIO CKOTAapCcTBa, IO HE 3abe3nedye CTIHKOro
0e330UTKOBOTO X BHPOOHMITBA Ta 3HMXKYE MPHUBAOJIMBICTD Taly3i IJIs iHBECTHLIMHUX BKJIa-
JICHb;

® MOpAIBHO 3aCTapijii TEXHOJIOTIUHI ¥ TEXHIUHI 3ac00M BUPOOHHUITTBA Ha (epMax, IO 3yMOBIIIOE BH-
COKY €HEPTOEMHICTh BUPOOJICHHS OJIMHMIT MPOAYKITIT MOJIOYHOTO CKOTapCTBA Ta il cOOIBaAPTICTD;

® ciabka iHTerpaisi BUTOTOBJICHHS, NepepoOKH 1 peanizamii MOIOYHOI MPOMYyKIii, 0 MPU3BO-
JUThH JIO PI3KUX KOJUBAHb 3aKyIMiBEILHUX IiH HA MOJIOKO;

© Jlerkoxyx B.A., 2018.
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® BUpoOHUITBO 110 80 % MOIOKa B OCOOMCTHX TOCIIONApCTBaX HACEICHHS, SIKE 3MIMCHIOETHCS Ha
HaTypaJlbHI OCHOBI, IIT0 YHEMOXKITUBITIOE 3aCTOCYBAaHHS CYYaCHUX TEXHOJIOT1H iX BUTOTOBJICHHSA
[1, 4-6, 12-15].
KonueHnTpariist BUpoOHHIITBA MOJIOKA B JOMAIIHIX TOCIIOAapPCTBAX HACEICHHS € OCHOBHOIO MPHYH-
HOIO HU3BKOI SKOCTI BITYU3HSIHOT MOJIOKOCHPOBHHHM Ta TIPOIYKTIB ii MepepoOKH 3 TaKMX MPUIHH:
® HEJOTPUMAaHHS BUMOT IIIOJI0 YTPUMAHHS KOPIiB Ta MOPYIICHHS CaHITAPHO-TITIEHIYHUX HOPM;
TIOPYIIICHHS TEXHOJIOT11 JOTHHS;
BIJICYTHICTh BUCOKOSKICHUX (DIIbTPYBaJIBHUX MaTEPiajiB;
MOPYIIEHHS] BUMOT IL[OJI0 OXOJOMKEHHS Ta 30epiraHHs MOJIOKa;
BHCOKa 4yacTKa (anbpcrdikariii MooKa-CHpOBHHHY;
CKJIaJHICTh KOHTPOJIIO JEpKaBH 3a SKICTIO MOJIOKAa Ta JOTPUMAHHSIM BHUMOT IIiJ 4ac HOro BH-
poOHunTBa [2, 4, 6, 12].

Tomy oueBumHO, 1O It Oe3repeliiHOro 3a0e3MeYeHHsT MOJIOKOIIEPEPOOHUX MiMPUEMCTB SIKiC-
HOIO CHPOBHHOIO, a BHYTPINTHIN 1 CBITOBHI PHHKHN — BHCOKOSKICHUMH MOJOYHHUMH MPOTYKTAMHM, CJIiJT
CTBOPIOBATH CIICIia)li30BaHI BUCOKOPEHTA0EIbHI MOJIOUHI (pepMu. B OCHOBY iX HMOBHMHHI OyTH IOKJIa-
JICHI HOBITHI TEXHOJIOTIYHI i TEXHIYHI 3aCO0M, 110 CHPOMOXHI 3a0€3MEUYUTH BHCOKY SKICTh MOJIOKA
3aBASKH MPABWIBHIA OpTaHi3allii MalmiHHOTO JOTHHS KOPiB, HAJICKHIM EpBUHHIN 00poOIIi, BiAMOBII-
HUM CaHITApHO-TITIEHIYHAM YMOBaM YTPUMAaHHS TBAPHH Ta 3HWKEHHIO YaCTKH JIFOJICHKOI MpaIli y TeX-
HOJIOT1YHOMY TMpOoLeci BUPOOHHIITBA IIJISIXOM MEXaHi3allii Ta aBToMaTu3allii IpoLeciB i3 BUKOPUCTaH-
HSIM HOBITHBOTO [4,12].

Bigomo, 1o B T€XHOJIOTIT BUPOOHHUIITBA MOJIOKA HAHOUIBIN TPYAOMICTKHM, CKJIATHUM Ta BiIIOBI-
JATbHUM € TIPOIIEC AOTHHS KOPIB, 0 Ma€ 3HAYHUI BIUTUB Ha SIKICTh MOJIOKA. BpaxoByrouun CKIaaHICTh
npolecy AOiHHA, B 0araTboX rOCHOAApCTBaxX €BpoOIEHChKUX KpaiH Ta 3 KiHug 2012 poky B YkpaiHi
YCHINTHO €KCIUTYaTyIOThCS POOOTH30BaHI JOUTBHI CHCTEMH, 1€ MPOIEC IMIATOTOBKH KOPIB IO JOiHHS,
BJIACHE JIOTHHS Ta 3aBEpIIaIbHI Orepartii 3iHCHIOIThCS 0e3 ydacTi oauau. OKpiM TOro, poOoTH30-
BaHi CUCTeMH 3a0€3MeuyIoTh BUAOIOBaHH KOPOBH BiAMOBIIHO /A0 ii (i310J0TIYHOTO CTaHy Ta MaKCH-
MaJbHOTO HAKOIIMYCHHS MOJIOKA Y BUMEHI.

[TosiBa poOOTIB Y TBAPUHHHUIITBI 3p00HMIa TEXHIYHHN Ta TEXHOJOTIYHUHN MTPOPHUB Y TaIy3i, 3a0e31e-
yuiia il BUXiJ| HAa IPUHIIMIIOBO HOBUH Cy4acHH piBeHb. BUKOpHCTaHHS pOOOTH30BAaHMX CHUCTEM JOiH-
HS ICTOTHO 3MIHMJIO HE JIMIIE MiAXiA 0 AOTHHA KOPIB, a i BIaCHE caMy TEXHOJIOT1I0 BUPOOHUIITBA MO-
JIoKa Ha ¢epmi, e B ICHTPI yBaru Terep TBapuHa 3 ii (i3i0JOTIYHUMHA Ta €TOJOTIYHIUMH IMOTpedaMu
[16-18].

MeTtoro gocimkennsi 0yjao BU3HAUEHHS SKOCTI MOJIOKA, OTPUMAHOr0 B YMOBaxX TEXHOJIOTIT pobo-
TH30BAHOTO JOIHHA, 3rigHO0 3 BuMoramu JICTY 3662-97 i mapameTpamu SIKOCTI MOJIOKA B KpaiHax €C,
Ta 11 TOPIBHAUTBHOI OITIHKY 33 POKaMHU €KCIUTyaTallii yCTAaHOBKY W HAsIBHUMH B YKpaiHi TpaauIliHHAMHE
CUCTEMaMHU JIOTHHS Ha yCTaHOBKax-Maimanunkax tuny «[lapamens» ta «Kapycenb».

Marepian i meroan nocaigxenHs. HaykoBo-rocnogapchbKuii JOCHTI[ HMPOBOAMBCS Ha KOPOBaX
YKpaiHCbKOi 9OpHO-psiboi MomouHoi mopoau Ha 6asi T/IB «Tepesune» i TOB «OctpiiikiBChbke» B
yMOBax Oe3MpHUB’SI3HOTO YTPUMaHHA 3 iX JOTHHAM Ha POOOTH30BAaHMX AOINBHUX YCTAaHOBKax (ipMu
«DeLaval» Ta yctaHoBKax-maiinanunkax tuny «llapanens», «Kapycenb».

MacoBy YacTKy JKHpPY BHU3HAYaIM KUCIOTHHM MeTomoM ['epOepa (ACTY ISO 488:2007) [19].
MacoBy 4acTKy Oijka BH3Hadaimu MetoaoM ¢opmosbHoro turpyBanus (I'OCT 25179-2014) [20].
Bu3HaueHHs KHCIOTHOCTI MOJIOKa mpoBoauin TuTpomeTpuuHuM meronom (I'OCT 3624-92) [21].
3aranpHe OakTepianbHe 0OOCIMEHIHHS MOJIOKA BU3HAYMIIM 33 METOJOM, IO IPYHTYETHCS HA BIACTH-
BOCTI Me30(hIIbHUX aepoOHUX Ta (PaKyJIbTATHBHO aHACPOOHHMX MIKPOOPTaHi3MiB PO3MHOXKYBATHCS
Ha MLIIBHOMY TOXHUBHOMY arapi 3a temmeparypu 301 °C mpotsrom 72 romun (JCTY IDF
100B:2003) [22]. ComaTH4HI KIITHHA B MOJIOI[I BU3HAYAIIX 3 BUKOpPUCTaHHAM Bicko3zumetpa (I'OCT
23453-2014) [23].

OcHOBHI pe3yJbTaTu a0caigxeHHs. B YkpaiHi SKiCTh MOJIOKa PETIIAMEHTYETHCS YUHHUM JEp-
xaBHuM ctangapToMm JCTY 3662-97 «Mosoko kopoB’siue He30upane. Bumoru npu 3akymisii». Jloc-
JPKEHHSMH BCTAHOBJICHO, IO HOT0 BUMOTH 3HAYHO IMOCTYHAaroThCs BuUMoram €C mono sKocTi Ta
0E3IMeYHOCTI MOJIOKA 1 JOIYCKAIOTh BIAXUJICHHS Bill €BPONCHCHKIX IMOKA3HUKIB y ACKibKa pa3iB. [lo-
PIBHSHHS AOIYCTUMHX IapaMeTpiB MOJIOYHOT CUPOBUHH BimoOpaskeHo B Tabmumi 1 [11, 24].
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Tabmuns 1 —IlopiBHSIHHSA MapaMeTpiB IKICHUX MOKA3HHKIB MOJIOKA

[Tapamerpu sikocTi MoJsioKa B KpaiHax €C HepxaBuuii cranmapt Yipainu ACTY 3662-97
(ITocranoBa Ne 853/2004) BMicCT xupy - 3,4 % Bmict 6uka - 3,0 %
Krnacucikamis B KCK BaKT.epla?]bHe Kiiicts Krnacucgikamis B KCK BaKT.epla?]bHe
N 3 00CiMEHIHHS KHIIKOBUX o 3 00CiMEHIHHS
kpainax €C (Tuc.cm”) 3 VYkpaini (Tuc.cm”) 3
(Tuc.cm”) HAJIHY0K (Tuc.cm”)
Hyxe nobpe <100 <30 <25
Hob6pe 100 - 200 30-50 25-50
Cepenne 200 - 350 50 -300 50-100
Exctpa <400 <100
CrepriHe 350 - 500 300 - 500 100 - 400 e — =400 <300
Henpunatae >500 >500 >400 I rarynox <600 <500
II ratynox <800 <3000

HafiBaxmBinmmMu MMoKa3HUKaMHU SKOCTI MOJIOKA € 3arajibHa JIOMYCTHMa KUIBKICTh COMaTUYHUX
KJITHH Ta piBeHb GAKTepioNoriuHOro obciMeHiHHA. IX 3HAYeHHS i BM3HAYA€ BiIMOBITHICTH MOJIOKA
MIEBHOMY TaTyHKY.

3 maHux Tabnuii 1 BUAHO, IO MOJIOKO, SIKE 33 YKPAiHCBKUMU CTaHIIapTaMU BiJIMOBiAa€ TaTyHKaM
«EKCTpa» Ta «BHIMUK» 1 BU3HAYAETHLCS K CHPOBHHA BUCOKOI SKOCTI, 32 BUMoramMu €C KI1acu(pikyeThCs
SIK «CTEPITHE» Ta HAJIEKUTH JI0 HAWHIHKYOTO KIIAcy SIKOCTi. MOJIOKO «eKCTpa» Ta «BHIOTO» TaTYHKIB €
3HAYHO HIDKYOI AKOCTI 32 €BPONEHCHKUME BUMOTAaMH, ajie BCE X € MPUHHATHUM i iepepooku. 1o
CTOCYEThCST MOJIOKa-cupoBuHHM | Ta Il copTy, TO BOHO B3araii HEMpUAaTHE IS €BPOMEHCHKUX MOJIO-
KOIepepOOHHX i JIPUEMCTB.

ToMy B Meax BUKOHAaHHS YTOIM MPO acowialiro MK YkpaiHoto Ta €C Ha 3MiHy 3a