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AHomauia. Y 2n106an6Homy 3HaYeHHi medoHocHi 60xonu (Apis mellifera L., 1758)
peanisyrome 8axcausy 0111 8Ciel naaHemu yHKYit0 3anuneHHsA PocauH. [11a HopmanbHO20
p038UMKY 60X#0AUHOI CiM’i 300080s71€HHA Xap4o8UX Mompeb € KPUMUYHO 8AHIUBUM
npoyecom. Memoro 00CniOHEeHHA CMano BU3SHAYEHHA epeKmusHOCMi 3aCmoCy8aHHA
nideodisenb 071 HAPOULYBAHHA sbOMHOI OignbHocmi 60Xin Ha 3anuseHi na10008uUx
Kynbmyp. [naa ii peanizayii po3pobuau yuknoepamy 3acmocysaHHsa nidzodisesns ma
nidibpanu onmumasbHy peuenmypy Kopmis; 0ocniounu enaue nid2odieni HaA memmnu
HApPOWYB8AHHA cunu 6OHOAUHUXCiMeli 3a KinbKicmHIo 8Y1U4OK Ma 8U3HAYUAU egheKmUBHICMb
30cmocysaHHA nidzodisesns 3a 0bsaiKom MuaKo36uUpasabHOI N1boMHOI disiaibHOCMI 6OMCin.
ZlocnioxceHHA nposoounu 8 ymosax npusamHozo na10008020 cady HA 3anuseHHi suUeHs,
yepeuwieHb, epyw i 26ayHe y 2020 poui. [na nidzodisesnb 8UKOpUCMO8Y8asuU: KAHOI —
8 momomy o 1 ke 5 pasie 3 iHmepsanom 6 OHis; uykposuli cupon —y 6epesHi rno 300 2

6 pasie 3 iHmepsanom 3 OHi ma 'y keimHi no 100 e 8 nepwuli OeHb UBIMIHHA,; binKosy
cymiw — y 6epesHi no 500 e 3 pasu 3 iHmepeasom 6 OHie. [1ns dpecupysaHHs 6OxmCin y
KeimHi Opyeaili 0ocnidHili epyni 3z20008y8anu apomamu3sosaHuli 2zepaHiosnom (1 %) cupon.
EKcriepumeHmarsHO 008enU, WO 30CMOocy8aHHA nid2odisesns y K8imHi 0715 8UKOPUCMAHHA
60in Ha 3anuseHHi N10008UX Kyabmyp € 0608°93K08UM. bOMCOAUHI CiM’], AKi ompumysanu

*HaykoBHli KepiBHHK — KaHIUIAT O10JIOTIYHUX HAyK, JOIEHT KadeapH eKomorii Ta 30010Tii
HamuioHanbHOTO HayKoBOro HeHTpy «IHeTuTyT Giosorii i MenuiHmy KUiBChbKOro HallioHaJIbHOTO
yHiBepcurety imeHi Tapaca Illeuenka H. O. Marymikina
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nidzodiento 3 no4amky sromoezo, 30ilicHunu o4ucHuli 0baim Ha mpu OHi paHiwe ma 3a
HUMYOI memnepamypu HABKoAUWHb020 cepedosuwia (+8...+10 C). Cim’i, wo suliwnu i3
3umieni cunoro 5,80 + 0,095 synu4okK, b6e3 3acmocysaHHA nid2odieesnb He Hapouwlyeasu
HeobXxiOHoI Kinbkocmi (10 8ynu4oK) 60xcin 074 eheKmusHO20 3anusaeHHs HA NMo4amoK
usimiHHA nnodosux (nepuia 0ekada KeimHs). BcmaHosusu, W0 KOMI/AEeKCHA 8y21e800HO-
binkoea nidzodiens 6OMconuHUX cimeli 30 Po3POBLAEHOI UUK/I02PAMO0 ma MidibpaHoro
peuenmyporo crpuse 36inbuweHHo ixHboi cunu Ha 5-21 % i Kinekocmi po3naody Ha 15,4 % 6
YMOBQAX 3ariuseHHs 10008020 cady y KeimHi. EthekmusHicmb 3acmocy8aHHs nio2odieesb
60xin Ha 3anuneHHi 10008020 cady MiOMeepPoOHyeMbCa MiOBUUEHHAM 1bOMHOI
nunKo36bupaneHoi akmusHocmi 60x¢in Ha 44—47 % nio Yac usimiHHA suwWeHb, YepeleHb
i epyw ma Ha 26-35 % — nid yac usimiHHA A6aYHb. 30CMOCYBAHHA APOMAMU3080HO20
cupony 00380/4€ 36inbWUMU A6OMHY AKMUBHICMb 60Xcin Ha 6—12 %, y nopieHAHHI 00

HeapomMamu308aHO20 Cupony, HACMYNHo20 OHA NicaA 320008Y8AHHS.
Knrouoei cnoesa: kopmu 60icin, 60#0n03anuneHHA, KaHOi, yykposuli cupor, 60xco-

AIUHEe OBHIHHA.

Axmyanvnicme.

VY 3B’3Ky 3 TEXHOTCHHUM Ta arpo-
XIMIYHMM HaBaHTaKEHHSIM Ha JOBKIIIIS
KUTBKICTh MPUPOTHKUX 3aMMIIOBAYIB €H-
TOMO(UIBHUX POCIMH PI3KO 3HU3MIIACS
y cBiTi i1 YkpaiHi. [ BeneHHs CTiiKO-
0 Ta PaioOHAIBLHOTO CLIIBCHKOTO TOCIIO-
JapcTBa TOCTPO IIocTala mpobiaeMa
3allICHHS B arpolieHo3aX. PUHOK 3amu-
JICHHS 3 BHKOPHMCTaHHSM MEIOHOCHHUX
omxin (Apis mellifera L., 1758) B Ykpa-
1HI MOYMHAE CTPIMKO po3BuBarucs. Lle
3yMOBHWJIO aKTyalbHICTh IEPErVIILy Ta
HAyKOBOTO CYIPOBOLY OCHOBHHX T€X-
HOJIOTTYHMX OIlepaliil 0[O0 HaIaHHS
MOCIIYT KEPOBAHOTO OKOJIO3AITHIICHHS.
BaxTMBMM €JIEMEHTOM PAaHHBOTO 3aIlH-
JICHHsI TUIOMIOBUX CaJiiB € Oprasizaris
miaroaiBesb OIKOIUHUX CiIMEH 1 Ha-
POILIYBaHHS JILOTHOT JISUTBHOCTI OJIKIII.

AHaniz ocmannix 00cnioHceHv
ma nyO6nikauiii.

VY mo6aibHOMY 3HAUEHHI MEIOHOC-
Hi OJDKONIM PEali3yloTh BaXJIUBY IS
BCi€l IUIaHETH (QYHKIIO 3alHuICHHS

pociuH. Bkony y OpiBHSIHHI 3 1HIIHK-
MU 3alII0BadYaMH, 3a0€3MeuyIoTh ek
mporec cepea 13 % BUIIB KBITKOBHX
pociuH, mpuaomy 5 % — 3aMUITIOIOTH-
Csl BUKJIFOYHO MEIOHOCHUMH OJpKOJa-
mMu  (Hung et al., 2018). Illupoxwuii
cnekTp arpokyasryp (73 %) Takox
notpedye TpoLecy 3aluICHHS, y SKO-
My pOJIb MEIOHOCHOI OIDKONH € Tep-
moueprooto  (Pefla & Carabali, 2018;
He et al., 2019).

Jlyis HOpMaJIbHOT JKUTTETISIIBHOCTI
KOXKHa OJpKOJIMHA ciM’sl moTpelye 30a-
JIAHCOBAHOTO PaIiOHY, IO MAa€ BKIIF0Ya-
TH KOMILJIEKC O1JIKIB, )KUPIB, ByTJICBO/IIB,
a TaKOXK MiHEepaJIbHI CIIONTYKH, BITAMIHH
ta Boay (Epemus u np., 2015). 3a cnpu-
SITIMBHX YMOB po0odYi Oykoyu 30upa-
IOTh TIJIOK 1 HEeKTap, 3a0e3neuyoun B
TaKkuid crocid pe3epB HEOOXiTHUX CIIO-
JYK UL POCTY Ta PO3BUTKY OKOIHHOT
cim’1. OfHaK, HEeCTIHKI MOTOHI YMOBH
MPOTATOM PAHHBOI BECHH Ta 3arajib-
He ocJIa0JIeHHs OKLI Imicis 3UMIBII
3[0aTHI TPU3BECTH [0 CIIOBUIFHEHHS
PO3BUTKY OKOIMHOT CiM’1, 1m0 yHe-
MOXKITUBITIOE 30ip KOPMIB Ta HETaTUBHO
MO3HAYAETHCS HA 3alWICHHI. Tak, st
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MPUIIBAANICHHS. BECHSHOTO HApPOILy-
BaHHA OKOJIMHOI CiM’i 4acTto 3acTo-
COBY€TBCS ii MIATONIBIS JOAATKOBHMHU
KOpMaMH (Puskadija et al., 2017).
3arajioM, MEIOHOCHI OJKOIM BHKO-
PHCTOBYIOTh BYIVICBOIM Ta JIIMITH UIS
MOMOBHEHHSI 3amaciB eHeprii, OUTKOBI
CHONYKH — JIJIsI POCTY Ta PO3BUTKY; a
MiHEpaH, BITAMIHM Ta BOJa € HEBiM-
IUIPHAMU KOMIIOHCHTAMH MeTaboIiu-
Hux nporeciB (Frizzera et al., 2020).
Barara Ha BynieBOAM miaromiBis Ha
OCHOBI PO3YMHIB MeIy, caxapo3u ado
CYMIIIIl MOHOCAXapHJIiB MPOTATOM He-
CHPUSTIMBOTO MEPioAy 3a0e3Ieuye aib-
TEpHATUBHE JDKEPEIIO CHeprii, 3amodirae
TOJIOAYBAHHIO Ta 30UIBIIYE CHITY OIKO-
muHux  cimeit  (Frizzera et al., 2020;
Lois et al., 2020). Jlnsg cTUMY/IFOBaHHS
HapOIIyBaHHS CHJIM CiM’T mij Jac 00-
MEKEHOTO MeI0300py PEeKOMEHIOBAHO
Manmumu go3amu (o 250-500 mur) mro-
IHsT a00 Yepe3 IeHb 3aCTOCOBYBATH Me-
noBy cury (1 kr memy/0,5 n xum’siqe-
HOT BOAM) a00 PIIKHUU IyKPOBUH CHPOII
(1 xr ykpy/1 1 kum’siaenoi Boau). [o-
[IPY IIHPOKE TOMIUPEHHSI, BHKOPHCTAH-
HS PIJJKOTO I[yKPOBOTO CHUPOITY Ma€ Psif
HEJIOJIKIB, IO IMOB’sI3aHi 3 MpoIlecaMu
OpOJIHHS ITiJT Yac JOBrOTPHUBAJIOrO 30e-
pIiraHHs Ta KpUCTai3allii, sska 00MexXye
HOro 3acTOCYBaHHS 32 HU3BKUX TEMIIC-
paryp HaBKOJHIIIHBOTO CEpPEIOBHIIA,
Hanpukiana, HaBecHi (Kpusos, 2019).
VYce Ounplue mepeBar ajis MiAro-
IiBIl  O/UKUT HaOyBarOTh KOMEpIliHHI
[JTFOKO30-(DPYKTO3HI  CHPOITH, OCKiJIb-
KA BOHH HE NOTPeOyIOTh IPUTOTY-
BaHHS, € €KOHOMIYHO BMTIJHIIIMMH B
MOPIBHSAHHI 3 I[yKPOM, a TEXHOJIOTis
iXHPOTO BHTOTOBICHHS ITOTIEPEIKYE
MporecH OpOMiHHSA Ta KpUCTamizamii
(Papezikova et al., 2019).  Bukopu-
CTaHHS TIIOKO30-(pPYKTO3HHUX CHPO-
miB moTpedye MOAaIbIIOr0 BHUBUCHHS,
a/DKe HEOITHOPa30BO OyJIO MpPOJEMOH-

CTPOBAHOTO iXHI HETraTHBHUU BIUIMB
Ha TPUBATICTh KHUTTSA OJDKIJ, a TaKOXK
3HIMIKCHHSI 3araJIbHOTO PIiBHS JIETOKCH-
Kallii B TOPIBHSAHHI 3 MEJIOBOIO CH-
toro. Kpim toro, Oyino moBeaeHO, 1o y
OJIKIII, SIKMX TOMYBaJIU TIFOKO30-(PpyK-
TO3HUM CHPOITIOM, CIOCTEpirajiu 3Ha-
YHHA 3CYB TPAHCKPUIITOMA BiTHOCHO
OJUKINI, sIKI CIOXKHUBAJIM MEIOBY CHTY.
Ile MoOXe CBIJUUTH MPO MOPYIICHHS
ekcrnpecii TeHIB Ta OUIKOBOro 00OMi-
Hy (Maoetal,2013; Sammataro &
Weiss, 2013; Papezikova et al., 2019).
[ToTeHIIAHUNA PU3UK 3aCTOCYBAaHHS
BYIVICBOIB JUIsl IMIJATOMIBII TIOJSATAE B
YTBOPEHHI  TiipOKCUMETHIDYpdYypoTy
(I'M®) B KOHLIEHTpAILiX BHIIE JOIY-
ctuMoi HopMmH (20 Mr / KT) 3 MOHOCaXa-
PHIIB y X071 peakiiii Maiisipa i yac mo-
PYIICHHSI TEXHOJIOTi MPUIOTyBaHHS ab0
yYMOB 30epiraHHs KOpMiB. BHCOKI KOH-
nenrpanii ' M® 31aTHi iHII[IFOBATH 3ard-
0Oesb OJDKONMMHUX CIMEN Ta € MOTEHLIH-
HO TokcuuHuMH i ccaBiiB (Kandolf
Borovsak et al., 2017; Papezikova et al.,
2019; Frizzera et al., 2020).
BukopucranHs KpoxmaibHOI mMa-
TOKH — 1I€ L€ OOWMH cnocid miaromisii
OIUKII, OJHAK € TPUUHATHUM JIHIIE
HaBecHI. BuKopHCTaHHS JEKCTPHHIB
CYNPOBO/UKYETBCS  TIEPEOOTSHKCHHIM
TOBCTOI'O KMIIKIBHMKA OJDKOJIM HeEIle-
PETPABICHUMH PEIITKAMH, IO € KpH-
THYHO BaKJIMBHMM IIiJI 4ac 3WMIBJII, Ta
MOYXE CIPHATH TOIIMPEHHIO HO3eMa-
to3y (Nosema sp. Nageli, 1857) (Tapa-
HOB, 1986; Papezikova et al., 2019).
[Tix 9ac 3ro0BYBaHHS PiJIKOTO KOPMY
B O/OKLJI BUHUKAE UIIO3iS 30BHILLIHHOTO
Meto300py, 110 CIIOHYKA€ X 70 JbOTHOL
nistneHOCTI. Take IiIBUILIEHHS 3arajibHO-
TO piBHS AKTHBHOCTI, 32 JACSIKAMH OIliH-
KaMH, TIO3UTHBHO BIUIMBA€ Ha ¢(EKTHB-
HICTB 3aIMJIEHHS, O/IHAK € HeOaKaHuM 3a
HU3LKUX TeMIIepaTyp HaBKOJIHUIIHBOTO
cepenopumia (De Mattos et al., 2015;
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Paiva et al., 2016;
Gemeda et al., 2018; Lois et al., 2020).
3a HeCHpPUATIMBHX YMOB JUIS ITiATOMIIB-
JTi OJDKLT IIMPOKOTO TIOIIMPEHHS Ha0yIIo
BHUKOPHCTAHHS I[yKPOBO-MEIOBOTO TIiCTa,
abo kanmi. Ilig yac Horo 3acTocyBaHHI
HE CIIOCTEPIraeThCs HAIMIPHOTO TIijI-
BHIIICHHS aKTHBHOCTI pOOOYMX OKiI,
OCKIJTBKH  I[yKPOBO-MEJIOBE TICTO TIO-
CTYIIOBO Ta B Mipy MOTPEOU BUKOPUCTO-
BY€ThCS JUTS JKUBJICHHS; 1€ ¥ BH3HAUa€e
HWOro mepeBard Imepel 3acTOCYBaHHIM
pimkux kopmiB  (Abou-Shaara, 2017;
Kandolf Borovsak et al., 2017;
Moumeh et al., 2020).

BiikoBa IMmAromiBias € HE MEHII
BaXJIMBOK: 3 THJIKY OJDKOJIM OTPH-
MYIOTh JKHPH, BITaMiHH, MiHEpalb-
Hi Ta IHII pPEYOBHHU. 3aCTOCYBAaHHSI
OITKOBHX KOPMIB CHpHUsi€ 301IbIICH-
HIO IUIOJFOYOCTI MATKH Ta IiJBHUIIYE
BMicT  TpaHc-10-TiIpoKcu-2-1eneHo-
BOT KHCJIOTH, [0 € OCHOBHUM (DYHKIIi-
OHAJIbHUM KOMIIOHEHTOM MAaTOYHOI'O
Monouka (Wang & Li-Byarlay, 2015;
Balkanska, 2018; Virgiliou, 2019). Ha-
SIBHICTb TOCTATHBOI KIJIBKOCTI O1JIKOBUX
CHOJYK 30UTBIIYE TPUBATICTH JKUTTS
poboYnx OJDKIJ, MO3UTHBHO BILUIUBAE
Ha PO3BUTOK MOJIOAUX O/KIT Ta po3-
mwiony. Tak, TpyTHi, IO PO3BHUBAIKCS
B CIM’sIX 13 IIArOmiBIIEI0 HABECHI, MajIu
OlTBIIy Bary Ta XapaKTepU3yBaHCs
BHIMM  IOKa3HUKOM PENpPOAyKTHB-
Hoi 3aarHocTi (Czekonska et al., 2015;
Rousseau & Giovenazzo, 2016). Oxk-
PIM TOTO, HAsIBHICTh OLJTKOBUX PEUOBHH
MMO3UTHBHO KOPEJIOE 3 IMyHHHUM CTaTy-
COM OJPKOJIMHOI ¢iM’1, 110 IOB’SI3aHO 3
HAKOITMYCHHSAM BITEJIOTCHIHY — O1JIKO-
BOT CIIOJIYKH, sIKa BIIMOBIIA€ 32 IMyHHY
nam’sitb Ok (Salmela et al., 2015;
Abou-Shaara, 2017).

TakuM YUHOM, 33JI0BOJICHHS XapUOBHX
noTped M0N0 OUIKOBHX CIOIYK € KpH-
THYHO BKJIMBHM JIsI 3araIbHOTO CTaHy

O/KOIMHOT CIM’1, OCOOIMBO B TEPiof aK-
TUBHOTO PO3BUTKY. [l OinkoBOi mijro-
JIBJII BUKOPHUCTOBYFOTh TIEPIy, O/DKOJIMHE
OOHDIOKST 200 Pi3HI OLTKOBI 3aMIHHUKH Ta
cromykH (OLTKOBHIA T POJTi3aT, MOJIOKO, CO-
eBe OoporHo) (Azzouz-Olden et al., 2018;

Kumari & Kumar, 2019;
Mortensen et al., 2019;
Bortolotti et al., 2020

Nedashkivskyi & Hutsol, 2020).

Jst 3a0e3medeHHs OpKonociMelt ycim
CITEKTPOM HEOOXIJTHUX JUISL YKHUTTETisTh-
HOCTI CIOJYK BIIOMi Pe3yJbTaTd J0CIi-
JOKEHb IIOJI0 3aCTOCYBAHHS KOMITICKCHHX
CyMIIIICH KOPMIB 13 JIOJIaBaHHSIM BITaMiHIB
(Moumeh et al., 2020; Tawfik et al., 2020),
opranigaux kucior (Moumeh et al., 2020;
Ricigliano & Anderson, 2020),
JIPDKIDKIB (Kast & Roetschi, 2017,
Balkanska, 2018; Khalifa et al., 2019),
npebiotnurnx  (Molnar et al., 2020) Ta
npodiotiaamx (Stephan et al., 2019) xom-
TOHEHTIB, OIHAK TXHE BUKOPUCTAHHSI I10-
TpeOye MOAATBIION0 BUBYCHHS Ta METOIO-
JIOTIYHUX PO3POOOK.

Memoro oocniorncennsn Oyno BHU3HA-
YUTH €()EKTUBHICTH 3aCTOCYBaHHS ITijI-
TOJIIBENb ISl HAPOIIYBAHHS JIbOTHOI JIi-
SUIBHOCTI OJKIN Ha 3amdiieHi IUIOLOBHUX
KYJBTYP.

Mamepianu i memoou
00CTIiONHEHHA.

OCHOBHMMH 3aBJaHHSIMHU IIiJ dYac
MMOCTAHOBKU JOCHiaAy OyJI0 pO3poOHTH
[UKJIOTPaMy 3aCTOCYBaHHSI TiATOIiBEIb
Ta migiopatd ONTHMANIbHY iX PeLenTy-
PY /ISl HAPOIIYBAHHS CHJIH OKOJTMHUX
ciMel Ta JBOTHOI OISUIBHOCTI OmXKIJI.
HayxkoBo-rocnogapcbkuii gociia 6yio
MPOBEICHO B YMOBaX IPUBATHOIO ILIO-
JIOBOTO caly Ta MaJMHHHKa, 0OMeKe-
HHUX JIICOM 1 HEAOCTYIHHUX JUIS OJKiI
3 IHIMX macik (c. 3apBaHil, BiHHHUIb-
ka o0i1.) (puc. 1).
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Puc. 1. Jloxaxizanisa gocaiaHol giasgaku: 1 — MaITUHHUK; 2 — INIOJOBUM cal

HayxoBo-rocnogapcbkuii OCIIT
OyJ10 OpraHi3oBaHO 3a 3arajbHO MPH-
WHATUMH METOTUKAMH Y OJDKITbHHUIITBI
(bpoBapcekuii Ta iH., 2017). Biamnosiz-
HO 70 cxeMu jociiay (tabdn. 1) y mia-
roToBunii mepiox, Bocenu 2019 poky,
Oyi10 mimiOpaHo 3 TrpynU-aHAJIOTH
O/DKOTMHMX CIMEH Ta OpraHi3oBaHO
OJTHAKOBI YMOBH JUISI TXHBOT 3HMMIBJIi.
[MigmocmigHi ciM’i Oyau BHPIBHSHI 32
CHJIOI0, 00’€MOM KOPMIB Ta MaJli MaTOK
2019 poky. Jocniaauii nmepioa movyascs
3 01.02.2020 poky. Texnosoris yTpu-
MaHHsI O/DKOJTMHHX CiMel Oyia oIHaKo-
BOI0, 32 BUKJIFOUCHHSM YBEJICHHS TiIr0-
niBenb y gpocniani rpymu (J{1 1 J12).

Po3poOniena 1ukiorpama miarofi-
BeJIb Y JAOCHITHOMY TIepio/ii HaBeIcHa B
Tabmuii 2. Tak, y JF0TOMY 3aCTOCOBYBa-

JIY JIAIIE TICTOMOMIOHY TiIKOPMKY (KaH-
Ii) UTs IONepeIKEHHS HAJIMIPHOTO Ha-
BaHTa)KCHHSI Ha TPaBHY CUCTEMY OJIDKLI
O TEpIIOr0 OYHCHOTO OONBOTY Ta
VHUKHEHHSI CTHMYJIALIT JIbOTHOT JisiTb-
HOCTi. Y Oepe3Hi Ta KBiTHI 3aCTOCOBY-
BAJIU PiIKUI KOPM (IyKpPOBHUIT CHPOI) Ta
OuIKOBY migromiBito. s ciMedt rpymnu
12 y KBITHI IPOBOIVIIN APECHPYBAHHS
Ha 3armax METOIOM JOJaBaHHS apoma-
TUYHOI PEYOBUHH (TEPaHIONy) y CHPOIL.
[uxitorpamy po3poOiIeHo 3a MeToIH-
KOO OpraHi3aiii miaromiBeiab 0K IIs
3armmneHHs (Anamuyk, 2020).

Penenitypy migromisens migiOpaad Ha
TIJICTaBl TIPOBE/ICHOTO aHAi3y TONEPEIHIX
nociimkerb (Kandolf Borovsak et al., 2017,
Adamchuk et al, 2019; Dikhtiar, 2019;
Moumeh et al., 2020).
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1. CxeMa HayKOBO-TOCIOAAPCHKOTO T0CTiTy

= Jocnignuii nepion
‘% = THII T ATOIBI1
3 E nara 1-ro
5 2 MOYaToK | e | .. . .
s |2 £ = ociy OTY, | 70 1-ro | JI0 UBITIHHS | M Yac UBITIHHSA
E & - =% JHIB | 00NBOTY cajiiB cajiB
|28 EE
K 5 26.02.20 — — —
IyKPOBHI CH-
1| 5 23.02.20 | xanmi |pomn + OinkoBa | IyKpOBHI CHPOII
010919 = 01.02.20 cywiur
31.01.20 | V0 yMI
.| LyKposui cr- apOMaTH30-BaHU
J12 5 23.02.20 | kanmi |porm + OiikoBa o
cyminn IyKPOBHUH CHpPOIT

Mpumirka: K — kontponsna rpyna; 1 1 /12 — nocniani rpymnu.

Kanoi i3 consiunuxogum medom To-
TYBaJId B HACTYIIHOMY CIIiBBiJHOIICH-
Hi IHTPEIIEHTIB 32 Macorw: 26 % meny,
74 % 1yKpoBOi myapH. Y TiCTOMIIIAIKY
moMilad po3irpituit 10 40 ° cons-
HUKOBHHA MeI 1 TOCTYINOBO BBOIWIU
IyKpoBy myapy. CyMill BUMIIITYBaJk 10
OJTHOPIIHOT B’SA3KOT Macu ¥ 3auIlajiu
Ha BU3PIBaHHS Ha JIBI JOOH 3a KiMHaT-
HOi Temneparypu. bmkonam po3naBanu
3TiJHO 3 IUKJIOrpaMoro (Tabi. 2) y mo-
JETUIEHOBUX MaKeTaX MOBEPX THI3MA.

Llyxposuti  cupon,  iHGepmMOBaHULl
COHSUMHUKOBUM MedoM, TOTYyBalld B Ha-
CTYITHOMY CITIBBIJTHOLIICHHI IHTPETIEHTIB
3a mMacoro: 74 % 1ykpy, 7 % meny, 19 %
Boau. CyMilll BATPUMYBAIA 32 TEMIIepa-
Typu 34-36 °C ympomosx 8§ Tox i3 momi-

IIyBaHHSM 2 pa3u Ha romuny. st apoma-
TH3allii B cupon jgofasaiu 1 % repaHiony.
BmkonaM cuport po3iaBajiy 3riHO 3 11-
KJIOIPaMOI0 Y HaJIPAMKOBHX TOTIBHHULISIX.

binkosy cymiw TOTyBaJIM B HACTYII-
HOMY CITiBBITHOIIICHHI THTPEIIEHTIB 3a
Macor: 33 % OopoinHa 3 OKOIMHOTO
OOHDXKKSA, 67 % COHSAIIHUKOBOTO MEIY.
VY TicTOMIIMIANKY TTOMIIIaTH KPUCTaTi-
30BaHMi 10 40 © COHAIIHUKOBHH Me€JI,
BHUMIIITYBaJIM JJI1 PO30MBAHHS KPHCTa-
JIiB, MOCTYIOBO BBOIWJIA OOPOIIHO 3
O/UKOTMHOTO  OOHDKKS. CyMill BHMI-
IIyBaJX JIO OJHOPITHOI KOHCHCTECHINT
M’SIKOTO TicTa. bykomaMm po3naBaiu
3riJHO 3 IUKIOrpamoro (Tadim. 2) y Bu-
IS TOHKUX KOPXKIB, 3arOpHyTHX Y
MapiaeBuii 3pi3. Kopxki posMiniyBaiu

2. Hukjgorpama 3acTocyBaHHs MiAroxiBeb

Tur miromisii

JIroTuit

bepezenn

Ksitenn

Kanni

mo 1 xr 5 pasiB 3
IHTEpBaJIOM 6 JIHIB

HC 3aCTOCOBYBAJIN

yxpoBwuii cuporn

HE 3aCTOCOBYBAJIN

o 300 r 6 pasiB 3
iHTEpBaJIOM 3 JHI

apomatm3oBanmii o 100 T
B TIEPIIMI JICHb 1IBITIHHS
(IpecupyBaHHs Ha 3amax)

Binkoa cyminn

(12 % mporeiny)

HEC 3aCTOCOBYBAJIA

o 500 t 3 pazu 3
IHTEpBAJIOM 6 JTHIB

HC 3aCTOCOBYBAJIN
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MOBEPX THI3OBUX PAMOK, HAKPHBAIOYH
MOJIICTHIICHOBOK) TIIIBKOIO, XOJICTHKOM
Ta YTEIUTIOBAIbHOIO TIOAYIIKOO IS 110~
MePe/PKEHHS TXHBOTO BUCHXAHHS.

Cuity OIKOMMHHX CiMeH Ta OOk
JILOTHOI TISUTBHOCTI OJUKIN YITPOJOBXK J10-
CJIIZIHOTO TEpiofy BH3HAYAIM 32 3araib-
HOTPUHHATAMH METOIMKAMU Y OIUKLNIb-
uunrsi (bpoBapepkwii Ta iH., 2017).

Pezynvmamu 0ocnioxcenHs
ma ix 0620680peHHsI.

BinmoBimHO 0 IUKIOrpamMu Miaro-
JUBJIFO KaHJIl B JIOTOMY 3aCTOCOBYBAJIH
ot rpyn 1 i /12 3a HacTynmHUM Tap-
¢ikom: 01.02.20; 07.02.20; 13.02.20;
19.02.20; 25.02.20. VY pesynbrari 6/mK0-
JUHI ¢iM’T AOCHIIHUX TPy 3IIHCHHIN
OYHCHUI 00MIT B 00i1HI0 Topy 23.02.20
3a TeMIepaTypu HABKOJMIIHLOIO Ce-
pemoBuma  +8...+10°.  BmxomuHi

ciM’i KOHTPONBHOI TPYyHH OOJETLIHCS
26.02.20 3a Temmeparypud HaBKOJIHIL-
HBOTO cepepoBuma+10...+11 °. Imosip-
HO, TIATOIIBIIS CTUMYITIOBAJIA PO3BUTOK
OJKOJIMHUX CIMEH, 110 3yMOBHJIO 3J1ikic-
HEHHS 00JIBOTY 32 HIDKYUX TEMIIEPaTyp.
TonoBHMI BeCHSIHUU OTIISA CiMEH ycix
rpyn Oyino nposeneHo 04.03.20 3a Tem-
nepaTypy HaBKOJIHITHEOTO CePEIOBHUINA
+13...+15 ° (Tabmn. 3).

OmHOYACHO 3 MEPIIMM OIIIIOM OyIo
3MIACHEHO TepII JIABAHKH ITiTOiBEIIb.
Tomanpimii  KOHTpPONB CTaHy —ciMeid
npoor 19.03  (+15...+17 C), 29.03
(+15...+17 C), 13.04 (+18...+20 C),24.04
(+18...420 C) Ta B KiHIl LBITIHHS TUIOIO-
BUX KyisTyp — 29.04 (+19...+21 C). Iig
Yac onpiaiB (PIKCYBaIH [1BA TTIOKA3HHUKH —
CHITy CiMeil 3a KUIBKICTIO OOCHIDKYBAHIX
OmKOIaMH BYITITIOK Ta CYMapHY KUTBKICT
CTUTHHHKIB 13 BIIKDUTHM Ta 3allc4aTaHIM
posruionom (tadm. 4 15).

3. KanenaapHuii niiad 3actocyBaHHs NiAroAiBesb Ta KOHTPOJIbHUX 00JIiKiB

Konrtponbuuii

Jlara orin

04.03
07.03
10.03
13.03
16.03
19.03
29.03
11.04
12.04

Ilyxposuit
cHpoIl

OO0k TbOTHOT

Binkosa cymimn . .
TISITBHOCTI

13.04

14.04-16.04
17.04
18.04-23.04

24.04

25.04-28.04

29.04
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4. Cuia O1:KOTMHUX ciMell yIPOAOB:K OCTiTHOTO nepioxy

Cuna ciM’i, Bynuaok (n = 5)
ogif;y X+A Cv, %
K I 2 K | 11 | m
04.03 5,80 + 0,095 6,10 + 0,045 6,18 + 0,066 3,66 | 1,64 | 2,40
19.03 6,48 +0,139 7,90 + 0,105 7,48 0,139 481 | 2,97 | 4,16
29.03 7,20 + 0,095 8,28 £ 0,193 8,06 + 0,068 295 | 522 | 1,88
13.04 8,08 + 0,058 10,22 + 0,086 10,10 + 0,045 1,61 | 1,88 | 0,99
24.04 9,94 + 0,051 11,32 + 0,058 11,38 £ 0,102 1,15 | 1,15 | 2,00
29.04 10,16 0,093 12,08 + 0,037 12,04+0,024 | 2,04 | 0,69 | 045

IMpumirka: K — kourponsHa rpyna; 1 1 12 — nocniani rpynu. X — cepeanboaprudmMeTnaHe
3HauCHHS; A — OXnOKa BUMiproBaHHs; Cv — KoedillieHT Bapiarii.

3a OTpUMaHHMH pe3ylbTaTaMu 00-
JIKyY, TOCHiIHI ciM’T 000X Ipym 3a CH-
JIOK0 3HAYHO MEPEBAXKATU KOHTPOIBHY
BIIPOJIOBXK YCHOTO ITIEPIiOIy HOCIHiIKEH-
Ha. [licas 3romoByBaHHS KaHAl (Ha
04.03.2020) cuma ciMeli y KOHTpOII
Oyma menmoro Ha 4,9 % 1 6,1 % y mo-
piBHsHHI 10 rpyn 1 1 JI2 BixmoBigHO.

[Ticyst 3aBepilieHHsT 3rOJOBYBaHb Oll-
KOBHX CYyMIIlIeH Yy TO€JHAHI 3 I[yKPOBUM
CHpPOIIOM CiM’1 KOHTPOJIBHOI TPYIH IIe
OLTBIIE BIICTABATIM B PO3BUTKY. Tak, chia
cimeit Ha 19.03.2020 y koHTpOITi Oy/a MCH-
moro Ha 18,0 % 1 13,4 % y mopiBHsHHI 3
rpymamu JI1 1 JI2 BigmoBigHo. Ha kiHerp
Oepe3Hs KOHTPOJBHI CIM’T MoYai Hazo-
TaHsATH JIOCITITHI B PO3BUTKY, 110, IMOBIPHO,
OyJ10 TIOB’513aHO 3 MOSIBOO B HABKOJIUIIIHBO-
MY CEpEOBHIIIl OLTBIIOI KUTBKOCTI KOPMIB
Ta TiJABHIICHHSIM TEMITCPATYPH JTOBKLULISL
Cra cimeit Ha 29.03.2020 y koHTpOITi Oyna
Menmoro Ha 13,0 % 1 10,7 % y nopiBHsSHHI
3 rpynamu J[1 1 /12 BimmosizHO.

OnHak 13 TIOYAaTKOM 3aIUTIOBATHHOIL
JUSUTBHOCTI Ha TUIOIOBUX KYJIBTYpax, OmKo-
JIMHI CiM’1, SIKI HE OJICpYKyBaJIH TTIiITO/TiBIT
TIOTIEPE/THBO, A TAKOK HE OTPUMYBAIIH CTH-
MYJBILIAHUX J]ABAHOK CHPOITYy Ha ITOYaToK
LBITIHHS, CyTTEBO 3HU3MIIA TEMITH PO3BUT-
Ky. Cranom Ha 13.04.2020 cmia cimeid y
KoHTpoIi Oyia MeHmoro Ha 21,0 %120,0 %

y nopiBHsHHI 710 Tpyn J{1 1 JI2 BixnosimHo.
MIMOBIpHO, 116 MOITIO GyTH OB SI3aHO 3 TIO-
TpeOOI0 HAKOITIICHHS BYTJICBOTHIX KOPMIB
JUTS TIONAJIBIIIONO PO3BHTKY, SIKI CiM’T J10-
CITJTHMX TPYIT OTPUMAITH B Oepe3Hi.

[lix yac 3anuieHHs A0IyHb CHIIa Ci-
Meil KOHTPOJIbHOI Ta JOCHIJHUX TPYIl
3HOBY II0Yaja BHpiBHIOBAaTHCS. Tak, Ha
24.04.20 cuna ciMed y KOHTpousi Oyia
Menmow Ha 12,2 % i 12,7 % y mopis-
HaHHI g0 rpyn J1 1 12 Bimnosigno. Ha
KiHelb nepioay 3anwieHHs (29.04.2020;
+18...420 C) cmna cimell y KOHTpOIi
Oyna menmoro ua 20,6 % 1 15,6 % y mno-
piBHstHHI 10 Tpyn 1 1 JI2 BinnoBigHO.

3a OTpUMaHUMH HaHUMH, MOXXEMO
3pOOHTH BUCHOBOK, IO IS BHKOPH-
CTaHHA OJDKIN HA 3alWIEHH] TUIOLOBUX
KyJBTYp Y KBITHI 3aCTOCYBaHHS ITiJi-
rogisenb € 000B’s3koBuM. Cim’i, 1m0
BUIIIUIHN 13 3uMiBII critoro 5,80 + 0,095
BYJIMYOK, HE 37aTHI HApPOIIyBaTH HEOO-
X1IHY KiabKicTh (10 Bynu4oK) OmKin
TSl €(PEKTUBHOTO 3aIlWJICHHS HA IoYa-
TOK IBITIHHS IUIONOBHX (IIepIa AeKaaa
KBITHsI) 0€3 3aCTOCYBaHHSI ITiIr0/[iBEJIb.

MiHJIHBICT JOCHIIKYBAHOI O3HAKH
B yCiX rpymnax Oyna HHU3BKOK Ta KOJIH-
Bajacs y Mexax Bix 1,15 % no 4,81 %
y koHTponi Ta Big 0,45 % 100 522 %y
JOCTIAHUX rpynax (puc. 2).
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Puc. 2. MiHauBicTh MOKA3HUKA CHIIN OKOJIMHUX ciMeli y Oepe3Hi-KBiTHI:
K — konTpoasna rpyna; /{1 i /2 — nocaigni rpynm.

VY Gepesni (Ne obmiky 1-3) y Beix
Ipynax CIOCTepirajd HepiBHOMIPHHMA
PO3BUTOK CiMEH y MOPIBHSHHI 3 KBITHEM
(Ne o6miky 4-6). Lle Mmoxe BKa3yBaTH Ha
Te, IO TEMIH PO3BUTKY OKOIHHUX
ciMell 3aliexkarh Bif iXHIX O10JIOMTYHUX
0COONHMBOCTEH, IMKIY PO3BHUTKY Ta,
MEHIIIOK MipO0, BiJT KITBKOCTI KOPMIB.
VYV KBiTHI, HE3aJEXHO Bij OB,
MIHJIMBICTh IOKA3HUKA CUJIM BCiX OJKO-
TUHUX cimelt Oyna Hukae 2,04 %.

Bizomo, 1110 JI50THA aKTUBHICTE OJHKI
3aJIOKUTh BiJl KUTBKOCTI PO3IUIONY B THi3-
Ii. 3a pesyisTaraMd HalllMX JOCTIHKEHb,
camMe OLIKOBI IiIrOaiBII MAJIA HANOLIBLIIIMIA
BIUTMB HA 30UIBIIECHHS KUTHKOCTI PO3ILIONY
(Tabm. 5). Tak, 3a 6epe3eHb, y Tiepiof 3aCTo-
CyBaHHsI OUTKOBHX TiATOMIBENb, KUTHKICTH
PO3ILIONY B KOHTPOJBHIN Ipymi B cepe-
HbOMY 30UTBIIIMIIACS Ha 1,5 CTUIbHUKA,
a 'y JIocmiaHuX — Ha 2,3. Y KBiTHI TeMIH
HApOIIyBaHHs CIMEH CKOpOTHIMCA. Tak,
Yy KOHTPOJIBHIM TPy KUIBKICTh PO3ILIONY
30uIpIIIacs Ha 0,2 CTUILHMKA, a B IOCIIJI-
HHX — Ha (0,5 CTIUTFHUKA Y CepeTHBEOMY.

VY 3arambHOMY CHOCTEpIraid I03U-
TUBHHU BIUIUB 3aCTOCOBAHHX ITiJTOMi-
BEJIb Ha TEMIIH HApOIIyBaHHS OIHKOJIH-
Hux ciMei. Tak, Ha KiHENb JIOCIIIHOTO
Mepiony KiIbKICTh PO3ILIONY B KOHTPOJTI
Oyia MeHmorw Ha 15,4 % y mopiBHSHHI
110 pociiaaux rpyi. [opsa i3 num cro-
cTepiraid HEPIBHOMIPHHH PO3BUTOK
O/DKOIMHUX CIMEH 3a KUIBKICTIO pO3-
IUIOAY Ceped TPYIl, MpO IIO CBIAYHTH
CepelHii pPIBEeHb MIHJIUBOCTI O3HAKH
(15,3-19,3 %). HaiiBumry MiHIHBICT
crioctepiranu B rpymi /12, ne 3acroco-
BYBaJIM HAKWOIIbIIYy PI3HOMAHITHICTh
KOpMiB (KaH]li, CUPOII, OIJIKOBY CyMIlll,
apoMaTH30BaHUil cupor). IMOBipHO, e
CBIJJYUTH MPO 1HAUBITyadbHY BIAMOBIIb
KOXHOT OKpeMO1 ¢iM’1 TOCITITHOT IpyTH
Ha Pi3HI THITA KOPMIB, 1110 TOTpeOye mo-
JAITBIIIOTO JIOCIIIKCHHS.

EdexTuBHICTh  BIUIMBY  MiArOMIi-
BEJIb Ha 3aMIJICHHS IUIOIOBUX KYIBTYp
BU3HAYANM 3a pe3ylbTaTaMu OONiKy
JIBOTHOI mistmpHOCTI Omkin. 3 11.04.20
(+13...+15 C) mouamu KBiTyBaTH BU-

5. KiabkicTh po3miiony y cepeiHboMy IO I'PyHnax, CTiIbHUKIB, IIT.

I'pyna (n=15)| 04.03 | 19.03 | 29.03 | 13.04 | 24.04 | 29.04 X+£A S [Cv,%
K 35 4,0 4,8 5,0 52 52 | 46+029 | 0,7 | 153
A1 3,7 5,0 5.9 6,0 6,2 6,5 56+042 | 1,0 | 18,7
a2 3,7 4,8 5,6 6,0 6,3 6,5 55+043 | 1,1 | 193

IMpumirka: K — xourposnsna rpyna; {1 i A2 — nocniani rpynu. X — cepeanboaprudmeTnuHe
3Ha4YeHHS; A — moxubKa; S — cepesHe KBaJpaTHyHe BiIXWIeHHs 3HaueHHs; Cv — koedilieHT Bapi-
amii; Lim min — max — JiMIiTH 3Ha4€Hb BiJ MAKCHMAJIBHOTO 10 MiHIMAJILHOTO.
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Puc. 3. JIboTHa MU/IK030MpaTbHA AKTHUBHICTH O/KLN mix yac uBiTiHHS
BHIIIEeHb, YepeneHb, rpyu: K — konTpoasna rpyna; /{1 i /{2 — nocaigni rpynu

[IHI, YepemHi Ta Tpymni. [HTeHCHBHE
KBIiTYBaHHs TpuBajio g0 17.04.20 mis
BHIICHB 1 pymI Ta 10 20.04.20 mis de-
peureds. OOMIK JILOTHOT AiSTIBHOCTI Ha
KX KyJbTypax TpuBaB 6 qHIB (puc. 3).

3a pe3ynpraraMu AOCHIIKEHb OyJI0
BCTAHOBJIEHO 3HAYHHUI BIUIMB 3aCTO-
COBaHUX MIArONiBE]Ib Ha JIBOTHY JIi-
sSUIpHICTE OKin. Bmkomuui c¢iM’1 KOH-

“130—128 5y

93 89

_55__-58——60

KisbkicTh 6K , 110 BEPHYIUCS
B THI3A0 3 OOHDIOKIM 3a 5 XB

Vv Vv V
X X X 3 X X
SO O I I G

—K

TSN 110 — 110
98— 98 05

TPOJIBHOI TPYITH MaJH BiIHOCHO HU3bKY
MIIKO30UpalibHy JIbOTHY aKTHBHICTb.
Tak, y cepentbomy 3a 5 xB 0 129y rHi3-
0 3 OOHDXOKAM moBepramucs 50—60
omkin, y rpym 1 — 92-105, a y 12 —
95—126 OmXKIIT 3 OOHIKKIM.

Cifi 3a3HaYUTH, 110 HAWBHIIA JILOT-
Ha aKTHBHICTh BiJI3HAUYANIACS HA HACTYII-
Hui genb (12.04.20) micias BEUipHBOTO

90 94

~ 105 90 90 95

90 e 87 90 =
80 80

93

75 74 78

1 =2

Puc. 4. JIboTHA NNJIK030MPaTbHA AKTHBHICTH 0K mix yac uBiTiHHS
s101ynb: K — konTpoasna rpyna; /{1 i /12 — nocaigni rpynun
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3rOIOBYBaHHS CTUMYJIIOBAJIBHHX ITir0-
IiBEIb (I[yKPOBOTO CHPOILY) JOCIiTHHM
rpynaM. Y HACTYIHI JHi JIbOTHA TisIb-
HICTh JOCIIJIHUX T'PYII TIOCTYIIOBO 3HH-
JKyBaJlach, X04a 3arajioM 1 ImepeBakania
KOHTpOJIbHY Ha 44—47 %.

BcTanoBuimy, 110 3romoBYBaHHS apo-
MAaTH30BaHOTO CHPOITY 30UIBIIYE JBOT-
HY THJIKO30UPaIbHY MiSIBbHICTH OJPKLI
Ha 6 %. Tak, y rpymi 11 B cepennbomy
B THI3I0 3 OOHDKKSIM moBepranucs 100
O/kin 3a 5 xB, a'y /12, e 3actocoByBaiu
apoMaTHu30BaHuit cuport, — 106 0K

[Toyarok HBITIHHSA SOJIYHbL MPHUIIAB
Ha 17.04.20 (+12...+14 C) i TpuBaB 11
IHIB (puc. 4).

3a pesynbratamMu 00Ky JILOTHOT [i-
STTBHOCTI HA 3aIMJICHHI SI0MyHb BCTaHO-
BN TO3UTHBHUHA BIUIUB ITiIATOMiBEINb.
Tak, 3a 5 xB 0 12y rHi310 3 OOHDKKAM
MOBEPTAIUCS B CepeHbOMY 69 OKiN
y KOHTpOJBHIH rpymi, 93 —y J[1 1 106
omxkin —y /[12. V 3arampHOMY, 32 BECh
OONIKOBUM Tepiofl JhOTHA MiSUTbHICTh
rpymu J[1 migBunmiacs Ha 26 %, a J[2
Ha 35 % y MOpIBHSHHI 0 KOHTPOIIIO.
HaiiBuia mp0THAa aKTHUBHICTH CIIOCTE-
piranacsi Ha HACTYITHI JTHI MiCJIsl 3TOf0-
BYBaHHS CHPOITy 3 repanionoM. JIpot-
Ha MHJIKO30UpaIbHa JISUTBHICTH OKINI
rpymu J2 micis oTpuMaHHS IyKPOBOTO
apOMaTH30BaHO CHPOIY 301IbIITYBANIACS
Ha 12,3 % y mopiBHsHHI g0 rpymu 1,
sKa OTPUMYyBaJla YHCTHHA CHPOI, 1 Ha
34,9 % — 10 KOHTPOJIIO.

Bucnosxu i nepcnekmuséu.

KommiekcHa — BYIVIEBOJHO-O1TKOBa
MIATOMIBIIS OJKOJMHUX CiMEH 3a po3po-
OJICHOIO IMKJIOIPAaMOIO Ta MiAiOpaHOr0
PELEenTypOr0 KOPMIB CHpHsi€ 301IbIICH-
HIO 1XHBOI criad Ha 5-21 % 1 KUIBKOCTI
posmiony Ha 15,4 % B ymoBax 3anuieH-
HS TUIOAOBOTO cajy y KBiTHI. Edekrus-
HICTh 3aCTOCYBaHHSI MIITOIBEIb OKLI

Ha 3alUJICHHI IJIOOBOIO cajy MiaTBep-
JOKYETBCSI TIIBUILICHHSAM iXHBOT JIbOTHOT
miTKo30upansHoi podotn Ha 44-47 %
i Yac [BITIHHS BUILNCHb, YEpPEIICHb 1
rpym Ta Ha 2635 % mia Jac 1BITIHHS
sI0JTyHb. 3aCTOCYBaHHS apOMaTH30BaHO-
TO CHPOITY JI03BOJISIE 301BIINTH JTHOTHY
AKTHBHICTh OJKIJT Ha HACTYIHHUH JICHb
TICTIsT 3rOOBYBaHHs cuporty Ha 6—12 %
y TIOPIBHSIHHI JIO 3r0JIOBYBaHHS YKCTOTO
cupory. [lomanmpimi JOCTIKEHHS MO-
JKYTh CTOCYBaTHCS €(DEKTUBHOCTI 3aCTO-
CYBaHHS IiJIrO/iBeNb Ha 3alWJICHHI pe-
MOHTAHTHHUX COPTIB CYHHIII Ta MAJTHHH.
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Abstract. Honey bees (Apis mellifera L., 1758) perform a global plant pollination function.
For normal development, bee colonies need to meet their nutritional needs. The study aims to
determine the effectiveness of artificial bee feeding to increase their flight activity on pollinating
fruit crops. To achieve this goal, a scheme for the use of artificial feeding was developed and
the optimal set of feeds was selected as well as the influence of artificial feeding on an increase
of colony strength and the flight activity of bees was investigated. The study was conducted in
a private orchard in 2020. For feeding of bees used: candy in February (1 kg 5 times with an
interval of 6 days); sugar syrup both in March (300 g 6 times with an interval of 3 days) and
in April (100 g on the first day of flowering), also for bee training for pollination in April, the
second experimental group was fed geranium-flavored syrup (1 %); protein mixture in March
(500 g 3 times with an interval of 6 days). It has been experimentally proven that the use of
artificial feeding is necessary for effective pollination in April. Those bee colonies that have been
fed since the beginning of February have made a cleaning flight three days earlier and at a lower
temperature (+8...+10 C) while the control colonies do not increase the required number of bees
for effective pollination of fruit crops (first decade of April). The complex carbohydrate-protein
feeding of bee colonies according to the developed scheme increases the strength of bee colonies
by 5-21 % and increases the number of brood cells by 15.4 %. The effectiveness of bee feeding
on orchard pollination is confirmed by an increase in their flight activity by 44-47 % during the
flowering of cherries, sweet cherries, and pears and by 26-35 % during the flowering of apple
trees. The use of flavored syrup allows increasing the flight activity of bees by 6—-12 % compared
to non-flavored syrup the day after feeding.

Keywords: bee feeding, bee pollination, candy, sugar syrup, bee pollen.
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MPOAYKTUBHICTb NMEPBICTOK YKPATHCbKOI
YOPHO-PABOI MOJIOYHOI MOPOAM 3A PI3BHOIO
BAFOBOIO POCTY TE/IULIb

A. A. K/IMMKOBELIbKWUH, maiicmep 8upobHUY020 HABYAHHA Kaghedpu
2iopobionoeii ma ixmionoeii*
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A. K. HOCEBUHY, kaHOudam CinbCbKO20Cno0apcbKuX HayK, doueHm Kagedpu
mexHosoeili supobHUUMEa MOsI0OKA Ma m’saca
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E-mail: dknosevich@i.ua
HauioHansHuli yHisepcumem biopecypcis i npupodoKkopucmyeaHHsA YKpaiHu

AHomayia. Bus4anu rnpodyKmusHICMb KOpIe-NepeicmoK 3as1exHo 8i0 #ueoi macu ma
cepedHb000608UX NPUPOCMI8 MesUUb M0 Yac 8UPOLLYBAHHS. [1715 00C/iOHEHHS BUKOPUCMAHO
0aHi meapuH YKpaiHCbKOI YOPHO-psAbOI MOsIOYHOI MOPOOU KUIBCbKO20 30800CbKO20 murly.
KoxcHi mpu micayi, 8i0 HapoOxeHHs 00 18-Mica4HO20 BiKY, y menulub 8U3HAYAIU HUBY Macy i
cepedHbo0obosul Mpupicm. 3a MOKA3HUKAMU 80208020 POCMY mesuyb pPo3nodinanu Ha 5 zpyn
30 NPUHYUNOM CMaHOapMHO20 8iOXUsEHHS 8i0 cepedHb020. Y MBAPUH BKOYEHUX 8 Ui 2pyru
8uBYa U NPOOYKMUBHICMb 3a repuly AaKmMauito. BCmaHoesneHo, ujo ompumMaHHS #usoi Macu
3-mica4Hux menuyb noHad 127 K2 00380/159€ CYMMEBO 3MEHWUMU BiK Nepuio20 omesieHHs.
lepesaza HAO meapuHamMmu siOHeceHUX 00 2pyr 3 MEeHWIOK 8200 CMAaHo8UMb 2,7-3,5 micayi.
3MeHWUMU 8iK Nnepuio2o omesieHHs MaKox 00380/15€ 3binbUueHHs #ueoi macu menuyp y 12 i
15 micauis. Mo3umueHoO Ha 3MeHWEeHHS BiKy nepLio2o omeseHHs 8riusarome MNoMipHi (MeHuwie
722 2 3a 0oby) npupocmu menuup y 8iyi 6-9 micauie. 3 HAOOEM NepsiCMOoK 3a akmauito byna
M08’A3GHA MACA HOBOHAPOOHEHUX MENUYOK. TBAPUHU HAPOOXEHI 3 HAUMEHWOK H(UBOIO
Macoro (MeHwe 28 Kz2) masnu nicas nepuio2o omeneHHs Ha 145...1956 Ke GinbLui, Hixc 8 iHWuX
2pyrax, Hadoi MosIoKa 3a AaKkmay;to. Halibinbuue 3Ha4eHHs 0115 hoPMYBAHHS BUCOKOI MOSIOYHOI
MPOOYKMuUBHOCMI Kopie MaE uea maca 3-micauyHux menuub. OMPUMGHHS #Ueoi macu
menuub yboeo eiky 117-127 Ke 3a cepedHbodobosux npupocmie 902-1037 2 3abe3ne4uso
nepwy 8 AaKmauito Hatibinbli Haooi 3 Nepesazoro HA0 MBAPUHAMU iHuIUX 2pyn 0o 3119 Ke.
Y binbw cmapwi eikosi rnepiodu ensaue supoys8aHHs menuyb Ha OPMyB8aHHS MOsOYHOI
MPOOYKMUBHOCMI MeHW 8upaxeHul, a ONMUMAasbHa #Uea Maca i WeUoKicme pocmy 6yna Ha
DpiBHI cepedHbOI 8enuYduHU o cmady. Pe3ynbmamu 0ocnioreHbs Moxyms Bymu 8UKOpUCMAaHI
0119 onMmumi3auji naaHie pocmy pemoHmMHux menuyb ma ix obopy.

Kmouosi cnoea: mosnouHa xydoba, cepedHbo00608i npupocmu, xusa maca, Hadili 3a
A1IOKMAYito, BiK Nepuio20 omeneHHA.

*HayxoBuii KepiBHHK — JJOKTOP CLIBCHKOTOCMOAAPCHKUX Hayk, mpodecop 0. I1. [Tomyman
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Axmyanvnicme.

B ymoBax Kuischkoi obmacti cgop-
MYBaJIach BUCOKOIPOIYKTHBHA MTOITYJISI-
i XyJ0o0M YKpaiHChKOi YOpPHO-PIOOi
MOJOYHOI mopoau. s oTpuMaHHS
BUCOKOIIPOAYKTHBHHAX KOPIiB B Hiil He-
00XiJHe IHTCHCHBHE BHPOIIYBaHHS
peMOHTHOTO MOJOAHSKY. Lle mo3Bose
CKOPOTUTH TIepiol HEIPOAYKTHBHOTO
YTPUMaHHsI TBApUH Ta 3a0€3IEUUTH aK-
THBHHUH PICT 1 PO3BUTOK OPraHiB i TKa-
HUH OpraHi3Mmy, sIKi Hajajgl OpaTUMyTh
y4acTh B peajizalii MOTeHI[ary Mpo-
JIYKTUBHOCTI KOpOBH. IHTEeHCH]iKallis
BUPOILYBAaHHS PEMOHTHOTO MOJIOJHSKY
HE 3aBKIU MPU3BOIHUTH 10 0a)KaHOTO
pesymbrary. B cragax BiTHOCHO BHCOKa
MIHJIUBICTB 32 03HAKaMH BaroBOTO POC-
Ty TEJUIb, a IIBUIKICTh POCTY TBAPUH Y
PI3HOMY Billl Ma€ He OJTHAKOBHUI BILJIMB
Ha MaiOyTHIO MPOXYKTUBHICTB KOPIiB. Y
3B’SI3KY 3 IIUM, aKTyaJbHUM € BUBYCHHS
BIUIUBY POCTY TEJIHIb PI3HOTO BiKy Ha
MOAAJBITY MPOTYKTUBHICTH, IO H03BO-
JUTh ¢(DEKTUBHO J00MpaTH MOToJiB S 1
BIUIMBATH Ha IPOAYKTUBHICTH KOPIB.

Ananiz ocmanuix 00cionceHv
i nybnixauiii.

Jls 3a0e3meueHHsT BUCOKOT TPOIYK-
THUBHOCTI KOpIB Ba)KJIHMBOIO YMOBOIO €
IIBUAKHK picT Tenuib. byno moBeaeHo,
IIO0 ICHYE€ MOXJTHBICTh PAHHBOTO MTOYATKY
PETPOIYKTUBHOTO BUKOPUCTAHHS TEIUIb
y Bili 14-16 MicAIB 3 KMBOK MAacor0
380420 kr 32 yMOB BHPOIIYBaHHSI iX 3 Ce-
penabono0oBuMHU mipupoctamu 750-800
r (Craserpka, 2003). Panne ociMeHIHHS
3a TIEBHUX TEXHOJIOTIYHHX YMOB HE Mae
HETaTUBHOTO BIUTHBY Ha MPOXYKTUBHICTH
KOpiB. 30KpeMa MiXK KOpOBaMH 3a MEpITy
1 TpeTro JaKTarlii He OyJI0 BCTaHOBJICHO
PI3HHIII 32 MPOIYKTUBHICTIO, 3aJIC)KHO BiJ|
BIKY MEpIIOro OCIMEHIHHS TeuIp y 15—

16 abo 17-18 wmicsuis (Buibsep, 2015).
[HTEHCHBHE BUPOIIYBAHHS TEIHIb II0-
TpeOye BU3HAYCHHS ONTHMAJbHHX IIa-
paMeTpiB IIBHAKOCTI pocty. [HTeHCHBHE
BUPOIIYBAHHS TEIHIb TOIIITHHCHKOL
MOPOAN 3 CEPemHBOTOOOBHMHE TIPHPO-
ctamu Ha piBHi 700 T 103BOJISIE B MEPILY
JIaKTaIlifo oTpuMmyBaty Haaid 8300-8500
kr (3agnenpsHckuil, 1llermuxos, 2014),
aye Ty)Ke BHUCOKA IIBHAKICTH POCTY JO
MOYaTKy crareBoro jo3piBanus (Daniels,
2010) HeraTMBHO BILIMBA€E HA PIiCT MapeH-
XIMH MOJIOYHOT 3a11031. Takox moMideHo,
II0 BUCOKHH CEpeTHBONOO0BUH MPUPICT
TENTUIb Ma€ HETaTUBHUI KOpeISIiHHUI
3B’S30K 13 MOJIOYHOIO HPOIYKTUBHICTIO
nepeictok (LLepuyk, 2016). 3HmKeHHST
HaJOIB 3a Jyaktariro Ha 10-40 % Oymno
BusiBiieHo (Van Amburgh et al., 1998) y
KOpIB, SIKi JI0 TIOYaTKy CTaTeBOrO J03pi-
BaHHS MajJd CepeIHbOIOOOBUI MPUPICT
110 400 1 Bure 800 .

B ymoBax IlentpampHOoro perio-
Hy YKpaiHH BCTAHOBJICHO, IIO TEIHIb
YKpPaiHCBhKOI 4YEpBOHOI MOJIOYHOI IIO-
pOIM JTOUIBHO OCIMEHSATH 3 JKHUBOIO
Macoro 420439 kr y Bimi 14,5-15 wmi-
canip (Lmsmenko, 2017). 1li mapamerpu
JOCSITAIOTBCS TIPU BHCOKIH IIBHIKOCTI
pocty (6mu3pko 900 T mpOTSATOM BCHO-
TO TIepioy BUPOLIYBAaHHS), aJie € TBEp-
oxeHHs (BepOenpuyk Ta iH., 2018), 1110
30UTBIICHHS JKUBOI MaCH ITiJ] Yac BHPO-
IIyBaHHs HE TApaHTYE 3MCHIICHHS BIKY
ILIHOrO OCIMEHIHHS TeNnIb. BiH, gk 1
mapaMeTpH MPOIYKTHBHOCTI KOpIB, 3a-
JICKUTH M€ 1 BiJl CKOPOCILIOCTI XyA00H.
BinTBoproBaibHI SIKOCTI PEMOHTHHX Te-
JIMIb MAKOTh 3aJIEKHICTH BiJ BiJIKJIaJaH-
Hs1 KHPY Ha 4ac ix pocty (L taitHxodemnb
iITaxe, 2019), ToMy /U151 KOXKHOT TIOITYJIs-
i1 Xy1001 MOTPiOHI 0OTPYHTOBAHI Iapa-
METpPH HE JIUIIIE 32 BIKOM 1 )KUBOIO MacOI0
TBapHH HA IOYATKy PEMPOLYKTUBHOTO
BUKOPHUCTaHHS, a 1 audepeHIiioBaHo
BIIPOJOBXK OKPEMUX €TAaIliB OHTOTCHE3Y.
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Mema Oocnidycens 1mONATANA B
TOMY, 1100 3HAWTH ONTHUMAJIBHI ITapamMe-
TPH JKUBOi MacH Ta CEPEeIHBOIOOOBHX
MPHUPOCTIB TENHUIL JJIs  (POPMYBaHHS
IUTaHIB BUPOIYBaHHS MOJOTHSKY 1 J10-
Oopy MoroJis’s.

Mamepian i memoou 0ocnioxnceHv.

JlocnmipkeHHsT TIPOBEJICH] Y IIIEMiH-
Homy 3aBoai CTOB «ArpocBit» Ha 1o-
rojiB’i TBapuWH KHIBCHKOIO 3aBOJCHKOTO
THUITY YKPaiHCHKOI YOPHO-PsI00T MOJIOUHOT
nopoay. byso mpoanasizoBaHo, K KHUBa
Maca TeJUIb (HOBOHAPOKECHHX Ta y Billi
3,6,9, 12, 15 1 18 wmicsiB) Ta cepen-
HBOIOOOBI MPUPOCTH BIPOTOBK KOKHHUX
TPHOX MICSIIIIB Y MEPION Bifl HAPOIKESHHS

710 18 MicsIIIiB TOB’13aHi 3 MPOIYKTHBHIC-
TIO Y Teplly JaKTamifo. [ BUIBICHHS
3B’S3Ky MDK O3HAKaMH BaroBOTO POCTY
TENHIh Ta MPOXYKTUBHICTIO MEPBICTOK
B 3a3HAYCHI BIKOBI MEPIiOIH TBApUH OYII0
PO3MOIUIEHO HAa 5 TPYI 3a MPHHIATIOM
CTaHJAPTHOTO BIIXWICHHS BiJ CEPSAHBOL
BenmunHU (Taon. 1, 2).

VY mepBicTOK aHaNi3yBalHl BiK Iep-
[IOT0 OTEJIEHHS, Haii, BHXIJ MOJIOY-
HOro >KHpy 1 Olka 3a CTaHAapTH30-
BaHy TMEpIIy JAaKTAllil0 Ta HAWBHIIHHA
noboBuii Hamid. CTaTHCTHYHY 00pOO-
Ky HaHUX MPOBOAWIHA 3 BUKOPHUCTAHHSI
3araJbHONPUHHATHX METOIIB, IUITXOM
BU3HAYCHHS CEpPENHIX BEIHYHH, CTa-
THCTUYHUX TOXHOOK, PI3HHMII CEPeaHIX
1 TpadiuHOrO aHaizy.

1. Po3moain Tenuub HA rPyNH 32 NOKA3HUKAMH KHBOI MacH, KT

[ rpyma Il rpyma I rpyma IV rpyma V rpyna
Bik, mic. | <X-1,5¢ X-0,5...1,5¢0 X +0,5¢ X+0,5...1,5¢ >X +1,56
n lim n lim n lim n lim n lim
E(f’;;:; 8| <27 | 45| 2832 |50 3339 | 53 | 40-44 4 | =245
3 10| <94 | 31 | 95-105 | 77 | 106-116 | 32 | 117-127 5 > 128
6 7| <162 | 26 | 163-172 | 79 | 173-183 | 32 | 184-193 2 > 194
9 <236 9 237-248 [ 105| 249-261 22 | 262-273 - >274
12 10| <296 297-312 [ 109| 313-329 | 14 | 330-345 5 >3 46
15 9 | <345 | 16 | 346-362 | 96 | 363-383 | 22 | 384-402 8 >403
18 12| <408 | 7 | 409-436 |102| 437-465 | 22 | 466-494 7 > 495

2. Po3noais TesMIb HA IPYNH 32 CePeIHbOA000BUMHU MPUPOCTAMU

Bikosi I rpyna II rpyna II rpyna IV rpyna V rpyna

niepiosu, <X -1,5¢ X-0,5...1,5¢ X+0,5¢ X+0,5...1,5¢ >X +1,5¢

Mic. n lim n lim n lim n lim n lim
0-3 6 | <628 | 39 | 629-764 | 66 | 765901 | 38 [902-1037| 6 |=1038
3-6 9 | <552 | 27 | 553-673 | 64 | 674-794 | 34 | 795915 | 7 | =916
6-9 8 | <722 | 22 | 723-813 | 79 | 814-904 | 23 | 904-995 | 8 | =996
9-12 6 | <542 | 24 | 543-682 | 93 | 683-823 | 10 | 824-963 | 8 | >964
12-15 7 | <273 | 19 | 274-473 | 92 | 474-674 | 20 | 675-874 | 8 | =875
15-18 8 | <530 | 33 | 531-761 | 75 | 762-992 | 21 [993-1223| 10 |>1224
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Pesynvmamu docnioncenv.

CepenHill Bik MEPIIOTO OTCIICHHS B
CTaji CTaHOBHTH 27,6 Micsns. bymno Bu-
BYCHO, SIK JKHBa Maca TEJHIb Pi3HOTO
BiKy BIUTHBA€ HA ITOYATOK IX PEIpPOLYK-
TUBHOTO BUKOpUCTaHHS (Tabi. 1).

3B’s13Ky MIXK )KHBOIO MacO¥0 HOBOHA-
POIKEHUX 1 BIKOM IEPIIOTO OTEICHHS
HE BCTaHOBJIEHO. BomHouac, TBapuHH,
SIK1 'y BiIll 3 MICSIIIi MaJIM )KHBY Macy Io-
Haja 127 kr (5 rpymna), OTeUINCh paHi-
1I1e, HiXK ITOTOJIIB’ S 3 IHIIUX Tpym Ha 2,7-
3,5 wmicsui. byna momiueHa TeHICHIIs,
110 31 30LTBIICHHSM KUBOI MaCH TEJIHIb
y Bimi 12 1 15 MicsimiB 3MEHITYEThCS BiK
neproro orexeHHs. Lls 3axoHoMipHICTh
MEHIII BUPAXXCHA Y 3aJICKHOCTI JI0 HKH-
BOT1 MacH Tenuilb y Bini 18 micsiis. Ta-

KAM YUHOM, TIPUCKOPHUTHU IIOYATOK pe-
MPOLYKTUBHOTO BHKOPUCTAHHS TEIHIb
i 3MCHIOIMTH BIK OTENCHHS HeTelei
YKpaiHCBKOI  YOPHO-PsI00i  MOJIOYHOL
MOPOIM MOXKHA MUITXOM JTOCSTHEHHS
MaKCHMAJIbHOI JKUBOI MacH TENUIb Y
Billi 3 MicsiIi Ta MigBUINEHHS 11y 12 1
15 micsnis.

Barome 3Ha4YeHHS IS OTPHMAaHHS
PaHHIX OTEJIEHb HETENeH MAIOTh Cepe-
HBOJI000BI TIPUPOCTH B KpeMi Mepioau
BHpOIIyBaHHS (Ta0I. 2).

HalimMeHITMM BiKOM TEpIIOro ore-
JICHHSI XapaKTePH3yBaJHCh TBAPHHU 3
MaKCHMAJIFHOIO MIBHIKICTIO POCTY y
Bimi 0-3 micsi (5 rpyna), HAHMEHIIIOO
y Bimi 6-9 (1 rpymna) i HAKOLIBIIOW Yy
9-12 micsmis (5 rpymna). byiio BUsBICHO,
10 Ha (POHI BUCOKOI MIBHUIKOCTI POCTY

1. Bik nepioro orejienHsi (MicsilliB) 3a/1€3KHO Bijl ;KMBOI MacH TeJTUIb

. . I'pyma 3a >xuBOIO Macoro
Bik tenuup, Mic.
1 1I I v \%

HoBonapopkeHi 29,7+2,48 26,4+0,64 27,9+0,89 28,1+0,67 27,0+1,44
3 27,3+0,85 28,1+0,76 | 27,3+£0,69 | 27,7+0,90 | 24,6+0,68
6 27,0+1,44 | 28,3+£1,32 | 28,1+0,61 26,6+0,82 26,3

9 25,3+1,20 | 25,2+0,45 27,7+0,56 | 28,3+1,08

12 29,1£1,28 26,3+1,08 | 27,9+0,55 26,8+1,36 | 25,3%+1,29
15 29,5+0,88 27,7¢1,26 | 27,6£0,60 | 27,3£1,00 | 26,4+0,46
18 29,840,90 | 25,9091 27,4+0,58 | 28,8+£1,06 | 26,6+0,44

2. Bik nepuioro oresieHHsi (MicsliB) 3a/1e5KHO BiJl BeJIMYUHU cepeIHbOI000BHX

NPHPOCTIB TeJUIb

Bikosi niepio, I'pyma 3a cepeiHbOI000BUMH TIPHPOCTAMHU
Mic. 1 1I 111 v v
0-3 28,7+1,30 | 28,1+0,74 | 27,4+0,71 27,240,922 | 24,8+0,57
3-6 26,5+1,36 | 27,2+1,39 | 27,5+£0,65 | 28,5+0,91 27,34+0,83
6-9 24.9+0,79 | 26,5+1,18 | 28,2+0,65 | 27,6+1,06 | 27,7+1,97
9-12 26,38+1,55 | 28,1£1,06 | 27,9+0,60 | 26,0£1,48 | 24,6+0,84
12-15 26,9+2,41 27,2+1,05 | 27,8£0,62 | 28,3+0,99 | 26,2+0,51
15-18 27,0£0,72 | 28,4+0,92 | 27,2+0,66 | 27,8+1,21 29,4+1,62
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TENUIIh 32 BECh IEPioJ] BUPOIILYBAHHS,
JUTSL 3MEHIIICHHS BIKYy IIEPIIOr0 OTENICH-
HS, Ha TIOYATKy IIEpiooy iX CTaTeBOro
JIO3pIBaHHS TMOTPIOHO OOMEKHUTH Cce-
PEIHBOI000BHI TIPUPICT HKHUBOT MACH.
ITapameTpu >kMBOI Macu TeIULb, 3a
SIKMX TIEPBICTKA MAalOTh HAaWBHUILY MO-
JIOYHY TPOIYKTHBHICTh JCHIO BiAPI3HS-
FOTBCSI BiJI TOKA3HUKIB, 32 SKHX OTpUMa-
Hi paHH1 oTeneHHs (Tadm. 3).
BusiBieHo, 1mo nepBicTKH, ofepiKa-
Hi 3 HOBOHAPO/DKECHUX TEJUIlh 13 Haid-
MEHIIIOI0 KHBOIO Macoro (Tepma rpy-
ma, Bara MEHII SK 28 Kr) Maiu Hajaami
HAHOULIBIIY MOJOYHY MPOXYKTUBHICTH
1 IepeBakaIM Xya00y 3 IHIIUX TPy 3a
HAJ0€M 32 JIakTallito Bix 145 (2 rpyma)
1o 1956 xr (4 rpyma). OcKiTbKH Maca
HOBOHAPOKEHIX BU3HAYAETHCS YMOBa-
MU eMOPIOHATBHOTO PO3BUTKY, OTpUMa-
HUH B3a€MO3B’ 130K CKOpIIIIE 32 BCE BKa-
3y€ Ha 3MCHIICHHS MacH HapOIKCHHIX
TEIST Y BUCOKOIPOAYKTHBHUX MaTepiB,
CIIAJIKOBICTP SIKAX MEPEHAETHCS TEIUY-
KaM 1 IPOSIBIISIETHCS Y TEPIIY JIAKTAIIIIO.
TakuMm 9MHOM HHU3bKA KHBa Maca HOBO-
HApPOPKCHUX TENHUIb HE MOBUHHA OyTH
KpPHUTEpPieM IX BUPAH)KyBaHHS 3 TUIEMiH-
HOI TPYIH, 32 YMOB aKTHBHOTO POCTY 1
MOXOJKCHHS BiJl MaTepiB BUIIJICHUX Y
IUIeMiHHE S1po. Takok BUSABICHO, IIO
BHIIIa MOJIOYHA MPOXYKTUBHICTH XapaK-
TepHA JUIS IIEPBICTOK, OCPIKAHUX 13 Te-

JHIb, BIAHECEHUX O YETBEPTOI Tpymu
y Bili 3, 6 1 9 Mmicanis, a y Bimi 12, 151
18 — o TpeThoi rpymnmu.

HaouyHo 1mOCTpyrOTh 3aJICKHICTh
MDXK JKUBOIO MAacoOIO TEJIHIb i 03HAKAMHU
MOJIOYHOI TPOXYKTHBHOCTI TEPBICTOK
rpagiku (puc. 1-3).

BinmoBimHo 10 rpadiuHux 300pa-
JKEHB, HAa O3HAKH MOJIOYHOI IPOAYKTHB-
HOCTI ITEPBICTOK CYTTEBO BIUIMBAE YKHUBA
Maca 3-MicsSYHUX Tenuilb. Bara TBapuH
OO BiKY Ha PiBHI MapaMeTpiB 4 rpymnu
(117-127 xr) mo3BOJIIE OTPUMATH MaK-
CHMaJIbHY TMPOXYKTUBHICTH MEPBICTOK.
TBapuHH YETBEPTOi TPYyIHU MEpEBaXKAIU
MepIIy 3a KiJbKICTIO MOJIOYHOTO JKUPY 1
OuIka Ha 91 kr 1 3a HaWBULIUM 1000OBUM
HagoeM Ha 10,6 kxr. JlaHa 3akoHOMIp-
HICTh MOTpeOye BpaXyBaHHS IPH 1000-
pl TEIMYOK, OCKUIBKH 32 METOIUKAMU
npuitastamu B Ykpaini (IHcTpykmis 3
OoniTyBaHHs, 2004) KOMITJICKCHE TX OI1i-
HIOBaHHS PO3MIOYHHAIOTH JIMIIE 3 IIECTH
MICSIIIB, B TOM 4ac, sIK >KMBa Maca B 3
MiCsIIl Ma€ OLIBII BUPAKEHUI BIUTUB HA
03HaK{ MOJIOYHOI TPOTYKTHBHOCTI.

V Biri 6 MicAIiB BILUIMB XUBOI Macu
Ha O3HAKH MOJIOYHOI MPOXYKTUBHOCTI
nenro MeHImmi. OcoOIMBO 32 BHXOIOM
MOJIOYHOTO JKHUpY 1 Oijka. Asie Bpaxo-
BYIOYH T€, 0 MaKCHMAJIbHY MPOIYK-
TUBHICTh ONIEPKAHO y TBApHH YECTBEP-
TOT IPYNHU — HIJILOBHH MOKA3HUK >KUBOT

3. Hapiii nepgictok 3a 305 aHiB JakTaiii, 3a/1eKH0 B/l ;KUBOI MacH TeJINIb

. . I'pyna 3a xuBOIO Macorw

Bik tenuup, Mic.
1 I I v A\

HoBonapomxeni | 8406 = 748,5 | 8261+310,1 | 7854+313,1 | 6450+£191,4 | 7252+1013,0
3 597445327 | 6820+240,4 | 7653+238,8 | 8279+£375,3 | 7903+838,1
6 79514953,8 | 7337+£285,2 | 7666+£242,5 | 8117+£269,7 7752
9 794249142 | 7038+281,6 | 7681£167,2 | 8094+630,2
12 7232+921,6 | 7267+£318,9 | 7818+189,8 | 7617+248,4 | 7195+755,2
15 63784245,9 | 7027+£251,7 | 8009+£215,7 | 7066+£342,0 | 6499+332,7
18 6684+805,0 | 7317+623,9 | 7969+190,7 | 7291+£382,3 | 5998+282,3
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Puc. 1. Buxin mosiounoro xupy 3a 305 quiB nepuoi jakramii 3a/1eskH0
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Puc. 2. Buxin mosiounoro 6iika 3a 305 aHiB nepunoi 1akraunii 3aj1eKH0
Bil JKMBOI MacH TeJINulb

MacH TEJHIIb [[bOTO BiKy TIOBHHEH OyTH
Ha piBHI 184-193 kr. V Bili 9 Mmicsis
ONTHMAJIbHA JKMBA Maca TeIHIb CTaHO-
BUTh 262-273 k1, y 12 micsmiB — 313-
329, y 15 micsniB — 363-383 iy 18 mi-
cauiB — 437-465 k.

[Tix yac aHami3y 3B’S13Ky MK BeJH-
YMHOI0 CEePEeIHBbOI000OBUX IIPHPOCTIB
TEJUIb 1 MOJOYHOIO MPOLYKTHBHICTIO
MEPBICTOK IIATBEPKEHO, IO BaroMe
3HAQUEHHS MaloTh IIPUPOCTH TEJIHIb

BiJl HAPOJDKEHHS 10 3-MIiCSYHOTO BIKY
(Tabn. 4). HaliBUIII010 TIPOTYKTHBHICTIO
XapaKTepU3yBallUCh TBapuWH 4YeTBEp-
TOI TpylH, 3 MNPUPOCTOM KUBOI Macu
10 Tpbox Micai 902-1037 r 3a mo0y.
[Ipu 1bOMY He JTOBEICHO HEraTHBHOTO
BIIMBY IOJAJIBIIOrO 3017IbIICHHS Ce-
PenHBO000BUX MPHUPOCTIB MoHa 1037
I, aJie TX 3MEHIICHHS CIPHSIIO 3HUKCH-
HIO MOJIOYHOT TIPOJYKTUBHOCTI KOPIB 32
CTaH/IApPTHU30BaHy JIaKTalliro. 30Kpema
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Puc. 3 Haiipummii 1000BMii Hail nepBicTOK, 3a/I€5KHO Bi/l ’KUBOI MacH TeJHIb

4. Haniii nepBictok 3a 305 auiB JakTaiii, 3a/1e5KH0 Bil BeJTUYNHHI
cepeHbO1000BUX MPUPOCTIB TEJTUIb

Bikosi nepioz, I'pyna 3a cepeqHRO000BUMH IPHPOCTAMH
Mic. 1 1I 11T v \%

0-3 5562 +£1046,9 | 6570+234.4 | 7507+198,3 | 8681+394,2 | 8039+629,7

3-6 7761+£559,5 | 8391+574,3 | 7841£192,6 | 7236+204,5 | 6365+764,9

6-9 7797+485,5 | 8089+280,4 | 7660+£209,3 | 7328+307,6 | 8260+1705,4
9-12 7104+£555,6 | 7663+£537,4 | 7821£183,8 | 6962+374,9 | 7825+533,5

12-15 7336+394,4 | 7348+357,6 | 8045+212,1 | 6946+369,5 | 6610+409,0

15-18 6936+402,4 | 7745+£447,7 | 8034+£194,7 | 7234+349,7 | 6511+487,3

3MEHIICHHS TPUPOCTIB 10 MOKA3HUKIB
TepuIoi rpymu (MeHI sk 628 T, B cepe-
HbOMY 570 T) MpU3BENO A0 HETOOTPH-
manHs 3119 Kr MOJIOKa Ha OJIHY TOJIOBY
(p<0,05).

B mepion 3-6 micsmi, mis 3a6e3-
MEYEHHd HaNBUINOI MOJIOYHOI MpO-
IOYKTHBHOCTI IEPBICTOK ONTHMAJbHA
IIBUJIKICTh POCTY TEIHUIlb BiJIIOBiIaIa
mapameTpam apyroi rpymm (553-673
r). Lle cBimunuTh mpo Te, MO 3MEHIICH-
HSl IIBHIKOCTI POCTY ICHS 3aBEPILCH-
HS MOJIOYHOTO MEpioAy MpPUIYCTHME
1 MOXe CrpusiTH (HOpPMYBaHHIO BHCO-
KOMPOAYKTUBHUX KOpiB. MiXK HaJ0eM
3a TepIly JIAKTAIFo 1 IMBUKICTIO POCTY

TEJMIb B riepioan 6-9 1 9-12 micsis 3a-
KOHOMIPHOTO 3B’SI3Ky BCTAHOBJICHO HE
Oyso. Y nepiogu 12-15 1 15-18 micsis
ONTHMAJBHOIO JUII OTPUMAHHS Hau-
OUTBIIMX HAJIOTB MEPBICTOK OyJia IBU/I-
KIiCTh POCTY TEJIHIb TPETHOI IPYIIH.

Li pe3ynbTaTi miaTBEp/HKYOTh JaHi
rpaigyHOro aHaIi3y BUXOILY MOJOYHOTO
JKUPY 1 O1JIKA 3a JTaKTAIliI0 Ta HAHBUIIUX
J0OOBHX HAJI0iB KOPIB (puc. 4-6).

3rifHO 3 OJEPKAHUMH  PE3yiib-
TaTaMl BUIUIHIN JBI CXEMH POCTY
JUTSL peMOHTHUX Tenuis (Tabm. S). [ep-
ma sl TPUCKOPEHOTO BHUPOLIYBaH-
HS PEMOHTHOTO MOJIOJHSAKY YyKpaiH-
CbKOI YOPHO-PI001 MOJIOYHOT MOPOIH.
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Puc. 5. Buxig mosounoro 6isika 3a 305 quiB nepuioi iakrauii 3a/1e:KH0
Bi/ll cepeIHB01000BUX NMPHUPOCTIB T

Jpyra— st OTpUMaHHS MAKCUMaJTbHUX
Haa0iB. [ 1IbOro Mu B3sUIM JOBEJIE-
Hi Jiana30Hd HaWOUIBII CHPUATIHBUX
MIPUPOCTIB 1 )KUBOT MacH B Ti BIKOBI ITe-
piOJM KOJM BCTAHOBJCHO 3aJIC)KHICTh.
B iH1I1 TIepiou BUPOIIYBaHHS TEIUIIb,
KOJIM YITKOTO 3B’S13Ky BCTAHOBJICHO HE
OyJ10, TTapaMeTpu BaroBOro pocty Opa-
JIM Ha CepeIHbOMY PiBHI (KU BIAMOBI-
JIa€ TMTOKa3HUKAM TPEThOT IPYIIH).

3 METOr0 OTpUMAHHS HAWOLTBII paH-
HIX OTEJIeHb 1 MaKCHMAJILHOTO HAJIOH0
3a TIepIy JIAKTAIlI0 CXEMU BHPOLIYyBaH-
Hs1 OyIyThb BiJIpI3HATHCH, ajle CHIJIbHUM
€ BENMKE 3HAUCHHS IIBHAKOTO POCTY 1
JKMBOT MacH B TEpIIMA 3-MiCIYHHNA TIe-
piom KUTTSA TEAMYOK. Takok CIHUTHHOO
TEHJICHIIIEI0 € 3MiHa TEePIOiB MIBUIKOTO
i momipHoro pocty. Ilpu mpomy miarma-
30H 3MiH I[bOTO ITOKA3HUKA T PAHHBO-
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Puc. 6. Haiipuuii 1o0oBuii Hajliil IepBicTOK, 32JIe3KHO BiJl cepeIHbOI000BHX
NPUPOCTIB TeJHIb

TO OCIMEHIHHSI TIOBMHEH OyTH OLIBIIHMM.
Ilepmmii eTan MBUAKOTO POCTY MpHIA-
Jla€ Ha Tepion J0 Tphox Micsiis. ITicis
3-MiCSYHOTO BiKY HEOOXiTHEe Horo cro-
BibHEHHsI. [licns 6-Mics4HOTO BIKY, IS
(hopMyBaHHST BUCOKOT MOJIOYHOT MPOIYK-
THUBHOCTI HEOOXIJHO 3a0e3NeYuTH Ipy-
M eTar IHTEHCUBHOTO BUPOIIYBaHHS, 3
MpUpOCTaMy KMBOI MacH Ha piBHI 800-
900 1, sIKi TIOCTYIOBO Oy/IyTh 3HMKYBa-
TUCh. JIJ1s paHHBOTO OCIMEHIHHS APYTHI
eTan MiJABUIIEHHS IIBUIKOCTI POCTY TO-
BHHEH TPUIAIATH Ha repion Bif 9 1o 12
MICSIIIB, a MIBUAKICTh POCTY B IEH Yac

Moxe gocsirati 1 kr i Gumbine. CydacHi
CXEMH BHPOIIYBaHHS DPEMOHTHHX Te-
JIMI(b MOJIOYHHX IIOPiZl PEKOMEH/IYIOTh
JOTPUMYBATHCh JICIIO IHIIKX Iapame-
1piB (Hoceruy, /1. i Koporens, JI., 2019),
3riHO 3 HUMH MAaKCUMaJIbHA IIBUIKICTE
pOCTy MOBHHHA OyTH y TEIST, a Hamaii
MOCTYIIOBO 3HMKYBATHCH, 3aJIUILIAIOYHCH
Ha pIBHI JIOCTaTHHOMY ISl (POPMYBaHHS
Oprasismy, ajie He MMPU3BOIUTH 10 HAKO-
MMUYCHHS HA/UTUIIKY YHPY. 3aCTOCOBYIO-
Y [TONIEPEMIHHNI PEKUM BUPOIITYBaHHS,
cXeMa SIKOTO OTPHMaHa 3a Pe3yJsTaroM
JIOCITI/PKEHHS], BUHUKAE MOMKIMBICTL aK-

5. Cxemu CIIPSAMOBAHOT0 BUPOIYBAHHA TCJIUIb

Jns pannboro penpoayktuBHoro | Jlyis BUCOKoi M.OHOHHOI IPOLYKTHB-
BikoBi Hepiozm, BUKOPUCTAHHS HOCTI IIEPBICTOK
MicAiB cepenHbpoI000- | KMBa Maca B KiH- cepenHwﬂoGo- JKHBa Maca B KiH-
BUH MPUPICT, T 1l 1epiojy, Kr B NIPUPICT, T 11l epiofy, Kr
0-3 >1038 >128 902-1037 117-127
3-6 674-794 > 194 553-673 184-193
6-9 <722 262-273 814-904 262-273
9-12 >964 >346 683-823 313-329
12-15 474-674 >403 474-674 363-383
15-18 762-992 437-465
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TUBI3yBaTH OOMIHHI TIPOIECH, BHKOPHU-
cTaTu aHaOOJIYHI BIACTUBOCTI CTaTEBHX
TOPMOHIB Ta CIPUATH (HOPMYBaHHIO BHU-
COKOT MPOYKTUBHOCTI KOPIB.

Bucnosxu i nepcnekmuséu.

Huspka sxuBa Maca HOBOHapOJKe-
HMX TEJIMIb, MEHIIa 3a 28 KT, He IOBUH-
Ha BBa)KAaTHUCh HEJOJIIKOM, OCKUIBKH Il
TBapHHH, 32 YMOB IMOJAJBIIOrO 1HTEH-
CHBHOTO BHPOIIYBaHHS, 3/IaTHI pealri-
3yBaTH CBIfl TEHETHYHWH MOTEHIIAN 1
MaTH BWILY MOJIOUHY MPOAYKTUBHICTb
HI’K POBECHHUIII 3 OLJIBIIIO0 BAroXo.

Jlns movaTKy paHHBOTO PENMPOAYK-
THBHOTO BUKOPHCTAHHS i (hOpMyBaHHS
BHCOKOT MOJIOYHOI MPOJYKTHBHOCTI
TEJIMIb HEOOXIHO BHUPOIILYBATH 1HTCH-
CHBHO, YEPryIOYH TEepio i aKTUBHOTO 1
MTOMIPHOTO POCTY.

3MEHIIICHHS BiKy TEpIIOro OTeJICH-
HS JOCATAEThCS OTPUMAHHSIM MaKCH-
MaJbHUX CEPEIHBbOIO00BUX MPHUPOCTIB
y MepIIi TPH MICSI JKHATTS 1 B TIepiof
9-12 MmicAwiB.

Jns  oTpUMaHHS ~ MaKCHUMAaJbHHX
HAJ01B BiJl TIEPBICTOK 3a JIAKTAIlIIO He-
00XiJTHO 3a0e3MEeYUTH BHUCOKI cepe-
HbOJIO0O0BI MPHUPOCTH TEJIMIB BiJl Ha-
POKEHHS 710 3-X MicsniB. OnTUMaibHa
IIBUJKICT POCTY B IICH MEpioj CTaHo-
BuTh 902-1037 r 3a 100Yy.

JKuBy Macy Tenuip y Billi 3 Micsi
JIOLIJIBHO BKJIFOYMTH IO TIEPENiKy OcC-
HOBHHX IPH X J1000pi.
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A. A. Klimkovetskyi, D. K. Nosevych (2020). PRODUCTIVITY OF FIRST CALVING
COWS UKRAINIAN BLACK-AND-WHITE DAIRY BREED DEPENDING ON WEIGHT
GROWTH OF HEIFERS. ANIMAL SCIENCE AND FOOD TECHNOLOGY, 11(3): 22-33.
https://doi.org/10.31548/animal2020.03.022.

Abstract. The productivity of cows with the first calving depending on live weight and
average daily gains of heifers during rearing studied. The data of animals of Ukrainian Black-and-
White dairy breed of Kyiv factory type used for the research. Every three months, from birth to
18 months of age, heifers were determined live weight and average daily gain. According to the
indicators of weight growth, the heifers divided into 5 groups of the standard deviation principle
from the mean. In animals included in these groups studied the performance of the first lactation.
It found that obtaining a live weight of 3-month-old heifers over 127 kg can significantly reduce
the age of the first calving. The advantage over animals belonging to the groups with less weight
is 2.7-3.5 months. Increasing the live weight of heifers at 12 and 15 months also allows reducing
the age of the first calving. Moderate (less than 722 g per day) growth of heifers at the age of 6-9
months also has a positive effect on the reduction of the age of the first calving. The weight of
newborns heifers during lactation was associated with first calving cow’s milk yield. Heifers born
with the lowest live weight (less than 28 kg) had after the first calving milk yield per lactation
145... 1956 kg more than in other groups. The live weight of 3-month-old heifers is of the greatest
importance for the formation of high milk productivity of cows. Obtaining live weight of heifers
of this age 117-127 kg with an average daily gain of 902-1037 g provided in first the lactation
the largest milk yield with an advantage over animals of other groups up to 3119 kg. In older age
periods, the influence of growing heifers on the formation of milk productivity is less pronounced,
and the optimal live weight and growth rate was at the level of the average size of the herd. The
research results can used to optimize the growth plans of heifers and their selection.

Keywords: dairy cattle, average daily gain, live weight, milk yield for lactation, age of first calving.
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Abstract. The article considers the efficacy of using complete feed stuffs with
different protein levels for rearing rainbow trout juvenile fish up to 10 g. The purpose
of the experiment was to establish the influence of different protein nutrition levels
on trout productivity indices. For this purpose, five experimental groups of this year
juvenile fish were formed by the method of analogues. The control group of fish
consumed feed stuffs with the protein level of 52%. During the comparative period,
the experimental fish consumed feed of the control group. In the main period, the
level of crude protein in trout feed stuffs ranged from 48 to 56% per 1 kg. As a result
of the study performed, it was found that the use of feed stuffs with high protein
nutrition (56 %) in feeding of this year trout is accompanied by an increase in their
weight by 12.3 % (p < 0.01) and their growth intensity - by 7.1-15.7 % , compared to
the analogues who consumed feed with the protein level of 52 %. Reduction of this
index to the level of 48% contributes to a probable reduction (p < 0.05) in weight by
11.5 %, and a decrease in growth intensity by 5.8-13.8 %. It has been proved that the
cost of feed per 1 kg of weight gain in this year trout, which consumed feed stuff with
a protein content of 56 %, was lower by 5.5 %, and with its content at 48 % - by 7.4 %
higher, compared to fish that consumed feed stuff with the protein content of 52 %.
At the same time, the safety of the experimental fish throughout the experiment was
compliant with the normative indices in trout farming and was within the range of
75.2-78.1 %. The analysis of the obtained fish farming results showed that the most
economically feasible is rearing of this year trout juvenile fish, who consume feed
stuff with the protein nutritional value of 52 %, compared to a decrease or increase in
this index to 48 and 56 %, respectively.

Keywords: rainbow trout, fish feeding, this year juvenile fish, compound feed stuffs,
crude protein, productivity, economic efficiency.
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Rationale of the article
and analysis of recent research
and publications.

Modern research in the field of
fish nutrition, taking into account their
species, breed and age characteristics,
along with the efficient use of protein
feeds and supplements, aimed at solv-
ing the problem of providing the pop-
ulation of our planet with high quality
food (FAO, 2016).

Adherence to optimal rearing condi-
tions and well-balanced feeding are key
factors that affect the intensity of fish
growth and economic performance of
the industry (€ropos, 2011; COY 05.01.-
37-385:2006). Complete protein nutri-
tion of trout is one of the most important
factors that determines the efficiency of
feed nutrients and the level of fish pro-
ductivity at all stages of its cultivation
(ILlepbuna, 2006). Insufficient amount
of protein in the diet can cause inhibi-
tion of fish growth and increase of feed
consumption, while its excessive amount
makes the diet unbalanced and can lead
to additional feed consumption, exces-
sive nitrogen release and water pollution
(ILIepman Ta in., 2002; Jobling, 2016).

Some scientists believe that the
growth and development of rainbow
trout is significantly influenced by the

level of crude protein in the feed stuff
that it consumes (Cowey, 1992; Takeu-
chi et al, 1978). Other researchers
claim that the productivity and quality
of fish products are more influenced by
the ratio and content of energy, protein
and amino acids in the diet (Karabulut
et al., 2010; Kim and Kaushik, 1992).
Thus, the study of different protein
nutrition impact on rainbow trout this
year juvenile fish in modern industrial
conditions of cold-water fish farms of
Ukraine is necessary and relevant.

Materials and methods
of the study.

Experimental studies on this year
juvenile rainbow trout Oncorhynchus
mykiss (Walbaum, 1792) were carried
out at “Shipot” farm, Perechyn district
of Transcarpathian region.

The purpose of the scientific and
economic experiment was to establish
the influence of different protein nutri-
tion levels on this year juvenile trout’s
productivity.

To do this, five experimental fish
groups were formed by the method of
analogues (table 1).

During the comparative period, the
experimental fish consumed feed of the
control group. In the main period, the

1. Design of scientific and economic experiment

Fish-holding Experimental periods
density at the Mean weight at | comparative (5 .
Groups of fish beginning of | the beginning of days) main (40 days)
the experiment, | the experiment, r ) : ke of
imen/m?2 crude protein content per 1 kg o
Spec feed stuff, %
1- control 200 1.14+£0.114 52
2- experimental 200 1.14£0.102 48
3- experimental 200 1.12+0.095 52 50
4- experimental 200 1.15£0.107 54
5- experimental 200 1.11 £0.088 56
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level of crude protein in the trout’s feed
of the experimental groups was regulated
by replacing the individual components
of the feed (using combined mathemat-
ical methods to optimize the calculation
by means of AgroSoft WinOpti soft-
ware). The nutritional value of the exper-
imental feed stuffs is shown in table 2.

Feeding of this year juvenile rain-
bow trout was carried out 6 times a day,
at regular intervals during the day. The
required amount of feed was calculated
according to the indices of juvenile fish
individual weight and to the temperature
of the environment at the time of feeding.

Holding density of the experimental
fish at the beginning of the experiment was
200 specimens/m?* Rearing of juvenile
fish was carried out in ponds at the pond
stage of 1 m. The conditions of keeping
this year juveniles during the experimental
period complied with the generally accept-
ed ones in trout farming (MHCTpYyKIIWHS. . .,
1985; COY 05.01.-37-385:20006).

Test fishing of experimental trout
was performed once every 5 days. 100
juvenile fish specimens of each group
were subjected to electronic weigh-

ing. The study results were processed
by the method of variation statistics
(ITnoxuuckuii, 1969) using MS Excel
and STATISTICA 7.0 software with
built-in statistical functions.

Results of the study and their
discussion.

It was found that in the main period
of the experiment, due to different pro-
tein nutrition of this year juvenile trout,
there were noticeable changes in the
rates of their weight gain (table 3).

At the end of the experiment (45
days) the highest weight was reached
by trout in groups 4and 5, who out-
weighed the control group analogues
by 0.73 and 1.41 g, respectively, or by
6.4 and 12.3 % (p <0.01). At the same
time, this year juveniles in experimen-
tal groups 2 and 3 were inferior than
the mentioned index of their control
peers by 1.32 and 0.53 g, respectively,
or by 11.5 (p<0.05) and 4.6 %. The
difference between the weight of fish of
groups 2 and 5, which consumed feed
with the protein content of 48 and 56 %,

2. Content in 1 kg of compound feed,%

Groups of fish
Index

1st 2nd 3rd 4th Sth
Metabolic energy, MJ 17.00 17.00 17.00 17.00 17.00
Crude protein 52.00 48.00 50.00 54.00 56.00
Crude fat 14.00 14.00 14.00 14.00 14.00
Crude fibre 1.72 2.26 2.72 242 1.70
Calcium 2.25 2.25 2.25 2.25 2.25
Total phosphorus 1.50 1.50 1.50 1.50 1.50
Lysine 3.00 3.00 3.00 3.00 3.00
Methionine 1.00 1.00 1.00 1.00 1.00
Vitamin A, thousand [U 15 15 15 15 15
Vitamin D3, thousand IU 35 3.5 3.5 35 3.5
Vitamin E, mg 250 250 250 250 250
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3. Weight of experimental this year juvenile trout with different protein
nutrition, g

Day of Groups of fish

experiment 1t 2nd 3rd 4th Sth

1 1.14+£0.114 | 1.14+0.102 1.12+0.095 | 1.15+0.107 | 1.11+0.088

5 2.06+0.185 | 2.03+0.140 2.04+0.164 2.03+0.155 2.00+0.195
10 3.13+0.232 3.17+0.201 3.08+0.198 | 3.12+0.249 | 3.13+0.247
15 4.19+0.265 4.12+0.208 4.09+0.215 | 4.27+0.201 | 4.38+0.292
20 5.32+0.243 5.01+0.243 5.18+0.267 | 5.56+0.282 | 5.76+0.287
25 6.47+0.287 5.99+0.284 6.33£0.286 | 6.93+0.257 | 7.30+0.303*
30 7.82+0.306 7.1240.212 7.62+0.305 | 8.38+0.289 | 8.84+0.299*
35 9.06+0.290 | 8.14+0.245% 8.74+0.368 | 9.66+0.356 |10.22+0.328%**
40 10.2740.323 | 9.15+0.288* 9.80+0.367 | 10.94+0.383 | 11.5840.385%*
45 11.44+0.374 | 10.12+0.313* | 10.91+0.401 | 12.17+0.425 | 12.85+£0.412%*

*p <0.05; **p <0.01 — compared to group 1.

respectively, in this period amounted to
27.0 % in favor of the latter.

The description of this year juve-
nile trout’s growth using mathematical

Weight (y), g

S N W A U A N B W

15
14
13
12
11

[
[=]

15 20

methods confirmed the ascending shape

of the growth curve (fig.).

This year juvenile trout’s growth is
described by a mathematical model with

25 30

35 40

Experimental period (x), days

—@—pgroup1l —&—pgroup?2

Fig. Graphic model of this year juvenile trout’s growth with different protein
nutrition.

#— group 3

group 4
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a nonlinear characteristics. By changing
the experimental period (x), depending
on the level of protein in the feed, one
can predict the weight of this year juve-
nile trout (function - y):

Group 1 (52 % of crude protein -

CP):
y =0.0005x>+ 0.211x + 0.9439
(R2=0.9997);
Group 2 (48 % CP):
=-0.0001x*>+0.207x + 0.9923
(R?=0.9995);

Group 3 (50 % CP):
y=10.0002x2 + 0.2126x + 0.9138

(R?2=0.9996);

Group 4 (54 % CP):

y =0.0006x> + 0.2292x + 0.8384
(R?=0.9993);

Group 5 (56 % CP):
y =0.0006x>+ 0.2454x + 0.7317
(R?=0.9989).

The analysis of variance data show
that different levels of protein nutri-
tion consumed by this year juvenile
trout highly reliably (p < 0.001) affect-
ed the weight of the experimental fish.
The share of this factor’s influence was
84.8 %, which was by 5.6 times more
than the influence of other factors.

According to the study results, during
the period of this year juvenile trout rearing,
the nature of changes in their weight mean
daily gain depended on the level of protein
in the feed and changes in the dynamics of
weight accumulation (table 4). It was found
that in almost all periods of the experiment,
this year juveniles, who consumed feed with
a higher content of crude protein, according
to the mean daily gain outweighed the ana-
logues, which were fed compound feed with
lower protein nutrition.

It should be noted that in general,
during the main period of the experi-
ment, large mean daily weight gain was
characteristic of this year juvenile trout in
experimental groups 4 and 5, consuming

feed with the protein content of 52 and
54 %, which by this index exceeded the
controls, who consumed feed containing
protein at the level of 50 %, respectively
by 19 and 36 mg. Yearlings of trout in
experimental groups 2 and 3 by the said
index were inferior than the controls by
33 and 13 mg, respectively. The differ-
ence between the peers in groups 2 and 5
in the mean daily weight gain was 69 mg
for the main period of the experiment.

Analyzing the changes in fish weight
depending on the quality of its feed at
different stages of the experiment, it was
found that feed costs per unit of weight
gain were significantly lower in trout,
which consumed feed with a higher con-
tent of digestible protein. In particular,
specimens of group 5, who consumed
food with the protein level of 56 % had
the mentioned index for the main period
of the experiment at the level of 0.775 kg,
and outweighed the analogues of groups
1, 2, 3 and 4 by 0.043, 0.104, 0.063 and
0.02 kg respectively.

It should be noted that the surviv-
ability of experimental fish throughout
the experiment was quite high, met the
existing standards and ranged from 75.2
to 78.1 %.

Analyzing the efficiency indices of
rearing this year juvenile trout, we can
say that with different protein nutrition,
they differed from each other (table 5).
In particular, we can state the fact that the
increase in protein nutrition of feed stuffs
from 48 to 56 % leads to an increase in
ichtyomass of this year juveniles for the
main period of the experiment by 7.0-
43.1 %. As a result of the obtained data
analysis on the consumption of feed by
this year juveniles and their growth rate,
it was found that the indices of feed con-
sumption and its costs for the total in-
crease in fish ichtyomass differed mark-
edly among the groups.
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4. Mean daily weight gain of this year juvenile trout with different energy
nutrition, g

Experimental Groups of fish

periods, days 1§t 2nd 3rd 4th Sth
1-5 0.184 0.178 0.184 0.176 0.178
6-10 0.214 0.228 0.208 0.218 0.226
11-15 0.212 0.190 0.202 0.230 0.250
16-20 0.226 0.178 0.218 0.258 0.276
21-25 0.230 0.196 0.230 0.274 0.308
26-30 0.270 0.226 0.258 0.290 0.308
31-35 0.248 0.204 0.224 0.256 0.276
36-40 0.242 0.202 0.212 0.256 0.272
41-45 0.234 0.194 0.222 0.246 0.254
Mean for the main
experimental 0.235 0.202 0.222 0.254 0.271
period (6-45 days)

These factors ultimately affected the
prime cost of 1 kg ichthyomass gain of
this year juvenile trout, which was the
lowest in fish that consumed feed with

the protein content of 52 % (group 1). In
particular, according to the mentioned
index, they outweighed analogues in all
other groups, respectively (according

5. Economic efficiency of rearing this year juvenile trout with different energy

nutrition
Groups of fish
Index I¢ [ 2nd | 3rd | 4th | 5th
Ichthyomass at the beginning of the main
experimental period, kg 4033 | 39.83 | 40.15 | 39.87 | 39.16
Survivability, % 77.6 75.2 76.9 78.1 77.8
Ichthyomass at theend of the experiment, kg | 177.55 | 152.2 167.8 190.1 | 199.95
Ichthyomass gain for the main 137.22 | 112.37 | 127.65 | 15023 | 160.79
experimental period, kg ) ) ) ) ’
Feed costs per 1 kg of ichthyomass gain, kg | 0.818 | 0.879 | 0.838 | 0.795 | 0.775
Feed costs for the total increase in 11225 | 98.77 | 106.97 | 11943 | 124.61
ichthyomass, kg
Production cost per 1 kg of compound
feed, UAH 71.26 | 71.98 | 70.84 | 7421 | 76.32
Cost of feed stuff fed for the total increase | 7995 65 | 7109.70 | 7577.80 | 8863.11 | 9510.41
in ichthyomass, UAH
Cost of feed spent per 1 kg of ichthyomass 5829 | 6327 | 5936 | 5900 | 5915
gain, UAH ’ ) ) ) )
Prime cost per 1 kg of ichthyomass gain, UAH | 83.27 | 90.39 | 84.81 84.28 | 84.50

Note: measured in 2016 UAH.
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to the design of the experiment) by 8.5,
1.8, 1.2 and 1.5 %.

Thus, in economic terms, when rear-
ing this year juvenile trout to the mean
weight of 10 g, it is most appropriate to
give them feed stuffs with the protein
level of 52 %.

Conclusions

1. The use of feed stuffs with high pro-
tein content (56 %) in the feeding of
these year juvenile trout is accom-
panied by their weight increase by
12.3 % (p <0.01) and growth inten-
sity - by 7.1-15.7 %, compared to
the analogues, consuming food with
the protein level of 52 %. Reduction
of this index to the level of 48 %
contributes to a probable decrease
(p <0.05) in weight by 11.5 %, and
a decrease in growth intensity by
5.8-13.8 %.

2. It is proved that different levels of
protein nutrition in this year juve-
nile trout significantly (p <0.001)
influenced the increase in the weight
of experimental fish. The share of
this factor’s influence was 84.8 %,
which is by 5.6 times more than the
influence of other factors.

3. It was found that the cost of feed per
1 kg of weight gain in this year’s ju-
venile trout, who received feed with
the protein content of 56 % was low-
er by 5.5 %, and with its content of
48 % - by 7.4 % higher compared
to the fish that consumed feed with
the protein content of 52 %. The sur-
vivability of the experimental fish
throughout the entire experiment
was almost similar and kept within
the range of 75.2-78.1 %.

4. Analysis of the obtained results
showed that the most economically
feasible is rearing of this year ju-

venile trout, using compound feeds
with the nutritional protein value of
52 %, compared to a decrease or in-
crease of this index to 48 and 56 %,
respectively.

5. Prospects for further research are re-

lated to the study of the influence of
different protein nutrition for this
year juvenile rainbow trout weigh-
ing more than 10 g and marketable
fish on the laws of its physiological,
biochemical and morphological pa-
rameters.
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AHomayia. Y cmammi po3214aHymo numaHHA epeKmueHOCMi 8UKOPUCMAHHA NOBHOPA-
UioHHUX KOMBiKOpMi8 3 pi3HUM pigHem MpomeiHy 3a 8UPOWYBAHHA Yb020aimKie palidymcHoi
openi 0o macu 10 2. Memoro docnidy b6ysn0 ecmaHoseneHHaA 8rnausy piaHux pieHie npomeiHo-
8020 H(UB/IEHHA hopesni Ha MOKA3HUKU i mpodykmusHocmi. [a4 ybo2o 3a Memodom aHas0z2ie
byn0 chopmosaHo n’ame NidAocniOHUX 2pyn ybozonimkie. KoHmponasHa epyna pub ompumy-
8as10 KOMbiKopMU, pigeHb MpomeiHy 8 AKUX cmaHosus 52 %. Y 3pigHAnbHUl nepiod niddocnio-
Ha puba crnoxusana KOMbBIKOPM KOHMPOAbHOI epynu. B ocHosHuli nepiod pieeHs cupoeo npo-
meiHy 8 Kombikopmax gopesni Konusasca 8i0 48 0o 56 % y 1 ke. Y pesynsmami nposedeHux
00Cni0HeHb 8CMAHOBAEHO, W0 BUKOPUCMAHHA y 200ieni yboz2onimkie gopeni Kombikopmie
3 nidsuweHoo npomeiHogoto noxcusHicmio (56 %) cynposodrcyemoca 36inbueHHAM iXHbOT
macu Ha 12,3 % (p<0,01) ma iHmeHcusHocmi pocmy — Ha 7,1-15,7 % y nopi8HAHHI 3 aHano2a-
MU, WO CrIoXuBasnu KopMm i3 pieHem npomeiHy 52 %. 3meHWweHHA 4b0o20 MOKA3HUKA 00 pieHA 48
% cnpuse 8ipo2ioHoMy 3meHweHHo (p < 0,05) macu Ha 11,5 %, ma 3HUMCEHHIO iIHMeHcU8HOCMI
pocmy Ha 5,8-13,8 %. [logedeHo, wjo sumpamu Kopmy Ha 1 K2 mpupocmy Macu y ybo20aimkie
openi, Aki ompumysanu Kombikopmu i3 emicmom npomeiHy Ha pigHi 56 %, 6yau meHwumu
Ha 5,5 %, a 3a lioeo emicmy Ha pieHi 48 % — Ha 7,4 % binbwumu y MopieHAHHI 3 pubamu, wo
CrnoMcusanu Kopm iz emicmom npomeiHy Ha pieHi 52 %. BoOHoyac 36epexceHicms niddocnio-
HUX pub ynpodosx ycbo2o 0ocnidy eidnosioana HOPMAMUBHUM MOKA3HUKAM Yy dhopesnieHu-
ymei U nepebysana y mexcax 75,2-78,1 %. AHAMI30M OmpuUMAHUX pUbBHUYbKUX pe3ynbmamis
8CmMaHo8seHo, wo Halibinbw eKOHOMIYHO O0YiNbHUM € BUPOWYBAHHA Ub020aimKie goperi,
AKI croxusaroms KOMbBIKOpM i3 noxusHicmro 52 % npomeiHy y NOPiBHAHHI 3 3HUMEHHAM YU
niosuwWeHHAM Yb020 NOKA3HUKA 00 48 ma 56 % gidrnosioHo.

Kmrovoei cnoea: palidyxHa ¢hopesns, 200iens pub, ybo2oaimku, Kombikopmu, cupuli npomeiH,
MPOOYKMUBHICMb, eKOHOMIYHA egheKmuesHicme.
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3ANNEXHO BIA TPUBANTOCTI EMBPIOHAJIbHOIO
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AHomauyia. [locnioneHHs npoeedeHi Ha CBUHSAX, O00EPH(AHUX 3d [MPOMUC/I08020
CXpeuy8aHHs 8 yMOBAX CBUHAPCbKO20 Kominekcy CBAT «AzpokombiHam «Kanumax. [na
docnionceHs gidibpanu 115 nomicHUX CBUHOMAMOK (8enuKa bina x AaHOpac) — aHanozie 3a
BIKOM Ma po38UMKOM, AKUX Criapyeasu YucmoropooHUMU KHYPamMu 8enuKoi b6inoi nopoou.
3a mpusanicmio nopocHocMi 3 Yyux c8UHOMAMOK bys10 sudineHo mpu epynu no m'ame
2onie y KoxcHil. lMepwa (KoHMponbHaA, Mpueanicms NopPocHocmi byna Ha pieHi cepedHboi
8 eocrodapcmei) — 112-116 OHis; Opyea epyna (0ocniOHa, CKopo4YeHa mpuseasicme
nopocHocmi) — 103-111 OHie; mpems epyna (0ocniOHa, nodoexeHa mpusasicme
nopocHocmi) — 117-120 OHie. Busyanu weuoKicms pocmy i eemamosoeiyHi MoKa3HUKU
MOMOMKI8 Yux CBUHOMAMOK Mic/A 8i0ny4eHHs | 00 3asepuwieHHs 8i02odiesni. opocam
8i0 cBUHOMAMOK 8idny4anu y siyi 26 OHie. MoaoOHAK 200y8anu Cyxumu KOMbBIKopmamu,
32i0HO 3 NpuliHAMOor mexHoroeieto. PiseHb 200iesni 005 ceuHell ycix epyn 6ye 00HaKosu(l.
CeuHeli 38axcysasnu 3a HAPOOHeHHSA 8 1, 2, 4, 6 micauie, 8uzHa4yanu 8iOHocHUL npupicm ma
dilicHy weudKicmb pocmy rnopocam 3a gpopmysoro LLmanveayzeHa i bpodi. lemamosnozivHi
0ocnioxrceHHs bynu npoeedeHi y eiui 2, 4 i 6 micauie Ha YOMUPLOX MBAPUHAX i3 KOMCHOI
epynu (08i ceuHKU | 08a KabaH4uKu). Kpoe 08 0ocnioxnceHb bpanu i3 8yuwHoi 8eHu 00
2o00ieni. Y Kpoei eu3Ha4anu KinbKicme epumpouyumis i KoOHUeHmpauito 2emoznobiHy
epumpozemomMempom, 3a2asbHuli 6inok, anbbymiHU i 2106yniHU — peghpaKMoMempuyHo.
BcmaHoeneHo, wo HaliMeHWy #usy Macy 3a HaOpPOOHEHHSA MAsU Nopocama, 00epicaHi 8io
CBUHOMAMOK 3i CKOPOYEHOK MPUBAMICMIO MOPOCHOCMI, d Halibinbwy — 3 MOOOBHEHOI.
MoyuHaro4u 3 2-MicsiYHO20 BiKY MOSOOHSAK 3i CKOPOYEHOK Mpusasicmio embpioHabHO20
pPO3BUMKY MEPesaXas 3a HUBOK MACOI POBECHUKIB i3 cepedHboo ma o008 EHOH.
TeapuHU 3i CKOpPOYEHO MmpuUeanicmoo embpioHanbHo20 Po38UMKY manau binbuwuli
8i0HocHuUl npupicm ma KoegpiuieHm OilicHoi weudKocmi pocmy, WO XapaKmepusye
nidsuweHy HanpyxceHicmo ix pocmy. CeuHi 00epXaHi 3a MPOMUCI08020 CXpeuly8aHHs
30 pi3Hoi mpusanocmi embpioHAbHO20 PO3BUMKY ManU PI3HUUIO 8 CKadi Kpoesi. TaK,
MiOCBUHKU 3i CKOPOYEHOO MA CepedHbO0 MPUBAICMI0 eMbpPIOHAN6HO20 PO3BUMKY MAU
8ULLI MOKA3HUKU KislbKocmi epumpouyumis, emicmy eemoanobiHy i 3a2a1bH020 biflKa 8 KPOosi.
BooHouac niosuwieHi 2eMamosio2ivyHi MOKA3HUKU y c8UHel 3i CKOpoYeHOo mpusasnicmro
embpioHanbHo20 nepiody 3bieatomecs i3 nepiodom ix Halisuwoi eHepeail pocmy, wio exasye
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Ha 38'A30K MiX( IHMeHCUBHICMIO pocmy meapuH i BMiCMoM epumpouyumis, 2eMo21006iHy i
3020/1bH020 binKa 8 Kpoei. TaKUM YUHOM, CKOpOYEeHHS repiody eMbpioHANbHO20 PO38UMKY
M03UMUBHO MO3HAYAEMbLCA HA eHepeail pocmy, AKA CYynpoB8OoOHCYEMBCA MOMINUWEHHAM
2eMamoso2iYHUX MOKA3HUKIB, Wo 00YinbHO 8paxosysamu 8 npozpamax 006opy ceuHel.
Knouoei cnoea: senuka bina nopooa, 8ioHocHUl npupicm, epumpoyumu, 2emozsobiH.

Axmyanvnicme.

bBararbMa BYEHUMH BCTAHOBIICHO, IIIO
y CBHHEW 3aBOJCHKHX ITOPiJl TPUBATICTH
MIOPOCHOCTI CBHHOMATOK HE € TIOCTIHHOIO
1 Mae 3HauHi KonuBaHHA Bix 97 mo 138
JIHIB, TOOTO PI3HUIIS B TPUBAJIOCTI TIOPOC-
HOCTi OKPEMHX CBHHOMATOK CTaHOBHUTH
26-41 nens (Manenko 2017, 2019; Ceps-
koB 1 [ToackpeOkin, 2018). Brumis TpuBa-
JIOCTi eMOPIOHAIBHOTO PO3BUTKY CBHHEU
Ha IHTEHCHUBHICTb X POCTY 1 MPOTYKTHB-
HICTh BHBYCHO III¢ HEJJOCTATHEO.

B 00MiHI pedyOBHH 3HaYHA POJIb Ha-
JCKHUTh KPOBi, a MPOAYKTHBHICTh TBa-
PUH 3HAXOAMTHCA Mia Jiero 11 Mopdo-
JOTIYHOTO CKiIamy. Maroym IOCTaTHIO
cTablIbHICTh, BOHA BOJHOYAC € OJHICIO
13 JaOIIBLHUX CHUCTEM, B SIKiii BigOMBa-
FOThCS 3MIHH, SIKI TIPOXOIATH y TIpoIeci
00MiHYy PEUOBHH. 3a IIOKa3HUKAMH KPO-
Bi MOXXHAa POOHTH BHCHOBOK IPO JKHUT-
TEMISITBHICTD Ta IHTEHCUBHICTH OOMIHY
PEUOBHH B OpTraHi3Mi TBapHH.

AHnanis ocmannix ny6nikauiii.

BuBueHnHto ocoOnmBOCTE poCTy
TBapHH 3a PI3HOI TPHUBAJIOCTI eMOpio-
HAJIFHOTO PO3BHUTKY HAJaBaB BEIHKOIO
s3HaueHHs . I. lImansrayzen (1928),
BKa3y[OUH IIPO Te, [0 HAWBHUIILY IIBUA-
KICTh POCTYy Ma€ BEIUKOILUTIIHUH MO-
JOMHSAK 32 CEepPeoHbOI Ta CKOPOYEHOI
TPUBAJIOCTI eMOPIOHATIBHOTO PO3BUTKY.
3a nanumu (Mauenka, 2013), mopocsita
31 CKOPOYCHUM MEPiofoM eMOpioHalb-
HOTO PO3BUTKY MpPHU BiITy4CHHI Malll

BUIIIY )KUBY Macy B IIOPIBHSIHHI 3 TBAPH-
HAMH 3a IOJOBKEHOI TPHUBAIOCTI eMO-
PIOHATIBLHOTO Mepioy.

Cknan KpoBi y CBHHEH BHBYAIA
Oararo mocnigHukiB. Humu Oyso BcTa-
HOBJICHO, 1110 CBHHI CKOPOCHIINX TOPiJ
MaJIM BUIIl MOKAa3HUKH KUIBKOCTI epH-
TPOLUTIB, BMICT TeMOIIOOIHY, 3aralib-
HOro OijKa i TIo0y/IiHy B KPOBI, a MOp-
(boJoTiYHAH CKIIaI KPOBI Y CBHHEH MOXKE
3MIHIOBATHUCA ¥ 3B SI3KY 3 X POCTOM, IT0-
POJHICTIO, TPOLYKTHBHICTIO 1 TOMIIBIICIO
(AramoBa, 1991, JloBranp-MapTHHIOK,
2008, Iepersreko, 1991, Cycom, 2019).
Pa3zom 3 THM, BIUTUB TPHUBAJIOCTI eMOpi-
OHAJIBHOTO PO3BHTKY CBHHEW Ha CKJIaj
KpOBi BUBYCHO HEIOCTATHBO. Y 300TEX-
HIYHIA JiTeparypi € maHi npo mMopdo-
JIOTIYHHUNA CKJIQJ KPOBI YUCTOIIOPOIHUX
CBUHEH BEITMKOT 017101 MOPOIHU 3a Pi3HOI
TPHUBAJOCTI eMOPiIOHATHHOTO PO3BUTKY
(Marenxo, 2012).

Mema Oocnidycenns — BUBYCHHS
BIUIMBY PIi3HOT TPHBAJIOCTI eMOpPiOHAb-
HOTO PO3BHUTKY CBHHEH, ONCp)KaHHX 32
MIPOMHUCIIOBOTO CXPEIIYBaHHSI Ha IIBHI-
KIiCTh POCTY Ta FeMaToJIOTIUHI MOKA3HUKH.

Mamepianu i memoou
oocrioxneHv.

Jns nocnimpkens Bifiopamu 115 mo-
MICHHX CBUHOMATOK (BeJIMKa Oiya X JIaH-
Jpac) — aHaJIOT'iB 3a BIKOM Ta PO3BHTKOM.
Bcix cBUHOMATOK CIIapyBaJIy 3 OJHUMH i
THMH X YMCTOIIOPOIHHMH KHYPaMH Be-
JuKo1 01101 mopomu. JlocimkeHHs mpo-
BEJICHI B YMOBAaX CBHHAPCHKOIO KOMII-
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1. CxeMma gocJiikeHb

TMopona TpuBasicTh MOPOCHOC-
I'pyna TBapuH ) Ti CBUHOMATOK, JIHIB,
CBHHOMATOK KHYDIiB (M + m)
I-koHTpONBHA BenMKa Oia X JaHzxpac BeJMKa Oina 114,2 + 0,58
II mocmigna BeJIMKa OiJ1a X JIaH/pac BeMKa Oia 108,6 + 1,49
III gocmigna BeJIMKa OiJ1a X JIaH/pac BeJIMKa Oia 1182+0,74

nexcy CBAT «ArpoxomoOinar «Kamuray.
TpuBagicTh MOPOCHOCTI TiUTOCITIAHUX
CBMHOMATOK KomuBasack Bin 103 1o
120 nmHIB i B cepelmHbOMY IOPiBHIOBA-
nma 113,98 nus. BpaxoByroun me, Oyso
c¢(hOpMOBAHO TPU TPYNU CBUHOMATOK Y
KOKHIH 1O IT’SITh TOJIB, SIKI MaJId Pi3HY
TPUBAJIICTh MOPOCHOCTI: | KOHTpOJIbHA
rpyra — TPUBAIICTh TOPOCHOCTI CKi1ajia
112-116 muie; 11 nocnigHa rpymna — Tpu-
Baicth mopocHocti 103-111 nwis; 111
JIOCTIITHA TPyTIa — TPUBAJIICTH TOPOCHOC-
Ti cknana 117-120 nuiB (Tadm. 1).

[TopocsT BiJi CBUHOMATOK BiJITy4H-
71y Bili 26 qHIB. MOJIOIHSK TOAyBaIl
3a HOPMaMHM CYXHUMH KOMOiKOpMamw,
3TiIHO 3 MPUHHATOI TEXHOJIOTi€e. Pi-
BEHB TOJIIBIII JIJIsl CBUHEH yCiX rpyIn OyB
OJTHAKOBUH.

[TopocsT 3BaKyBaH 32 HAPOPKECHHS
B 1, 2, 4, 6 micauiB. OCKIIbKY ITOKA3HH-
K a0COJIFOTHOTO MPUPOCTY HE JIOCHUTh
TOYHO BiOOPaKAIOTh I1HTEHCHUBHICTh
pocTy, BIAHOCHHH TpHUpPICT 1 JiMCHY
HIBUJKICTE POCTY TOPOCAT BHU3HAUYAIH
3a (hopmyoro HImaneraysena i bpoi.

I'ematonoriyni AOCHIKEHHS OyaIu
MPOBEJICHI Y Billi 2, 4 1 6 MicsIiB HA YO-
THPHOX TBAPHHAX 13 KOXKHOI TpyIu (AB1
CBUHKHK 1 JBa KabGaHuuku). KpoB s
JIOCITI/PKEHb Opaiv i3 BYIIHOT BEHH JI0
ronieii. B KpoBi BU3HAYalU KiIBKICThH
CPUTPOLIUTIB 1 KOHIIEHTPAIII0 TeMOr-
J00IHY epUTPOreMOMETPOM, 3aralb-
HUH OLTOK, ambOyMiHH 1 TJIOOYJIiHH —
pedpakToMeTpHyYHO. 3a BiIHOIICHHSIM
BMICTY aJbOyMiHIB 1 NIOOYIiHIB B KPOBI

JOCIIJIHUX TBapHH BH3HAYAIHM aib0y-
MIHOBO-TJIOOYNIiHOBHH KoedimieHT. [To-
Ka3HHKH, OJIepPKaHi B 10CIi i, 00pooiie-
HO 01OMETPHUYHO.

Pesynvmamu docnioxenv
ma ix 0620680peHHsI.

Haiimenmry >xuBy macy 3a Hapon-
JKCHHSI Malld TOpOCsTa, OJepKaHi Bij
CBHHOMAaTOK 31 CKOPOYEHOI TpPHBAi-
CTIO MIOPOCHOCTI, @ HAMOLIBITY 3 TOI0B-
JKeHOTO (Tadm. 2).

[TounHaroum 3 2-X MICAYHOTO BIKY
MOJIOIHSK 31 CKOPOUCHOIO TPHBATICTIO
eMOpPIOHAIBHOTO PO3BHUTKY IEPEBaXKaB
3a J)KMBOKO Macoro poBecHukiB 3 [ ta 111
rpynu. JKruBa Maca MiJICBHUHKIB 31 CKO-
POYCHOIO TPUBAIICTIO eMOPiOHATEHOTO
PO3BUTKY y 6-MiCSYHOMY Billi Oyjia Ha
7,37 % OLIBIIOI HIK y CBUHEH KOH-
TPOJILHOI TPYTIH.

BimHocHMI TIpUpICT BiJl HAPOHKEH-
HS 10 6 MICSYHOTO BiKy OyB OUIBIIMM
y cuHell Il rpynu, mo Xxapakrepusye
MIJIBUIIECHY HAMPYXEHICTh 1X POCTY.
TBapuHM Ii€i X rpynu B Hed mepioa
MaJIi 1 HAMBHIUH KOe(DIieHT MiHCHOT
MIBHIKOCTI POCTY.

VY pe3yibrari IpOBEACHNX JOCIIKEHb
BCTAHOBJICHO, 110 3 BIKOM Y KPOBI Ii1O-
CITITHAX CBUHEH BCIX TPYI 30LTbIITYyBaIacs
KUTBKICTh €PUTPOLIUTIB, BMICT TeMOIIIO0I-
Hy 1 3arajibHoro Oinka (taon. 3).

301IBIICHHS KITBKOCTI €PUTPOLIUTIB,
BMICTY TeMOIIO0IHY 1 3arajbHOTo OijKa
B KpPOBI CBMHEH y pi3HI BIKOBI mepioau
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2. luHamika »KUBOI MacH MiI0CHaiTHUX cBUHEH, M £ m

. I'pyma TBapun
IToxazHuku Bik, mic.
1 I I
HOBOHapomkeni | 1,25+0,02 1,19+0,01 1,32+0,01
1 7,31+0,18 6,72+0,12 6,86+0,19
JKuBa maca, kr: 2 16,10+0,22 | 16,81+0,20 | 15,48+0,20
4 40,32+0,50 | 45,32+1,43 | 39,58+1,56
6 80,78+1,60 | 86,73+1,43 | 78,51£1,93
BinnocHuii npupict sin 193,91 194,59 193,39
Hapo/LKeHHS 110 6 mic., %
Koeditient mificaol
LIBUKOCTI POCTY 3 JHS 0,690 0,703 0,684
HAPOJDKEHHS J10 6 MiC.

BiIOyBaJlOCsl HEOJHAaKOBO. HaiOinmbI
IHTEHCUBHO 301ILIIEHHS IIUX [TOKA3HU-
KiB crocrepiraiocsi B 2-4-MiCSYHOMY
Billi, 1110, MaOyTh, OB’ A3aHO 3 BUIIHM
PIBHEM OKHCIIIOBAIBHO-BIJHOBHHX IPO-

[IECIB B OpPraHi3Mi MOJIOJHSIKY CBHHEH.
3a BHM3HAYEHHS KIJILKOCTI 3arajbHOIo
Oika B KpOBI Oy/l0 BCTaHOBJICHO, IO
MIJBUINECHHS HOro BMICTY BiOyBamocs
BHACIIOK 30UIBIIEHHS KiJIBbKOCTI IVIO-

3. BikoBi 3MiHM MOKa3HUKIB CKJIAAy KPOBi miggocaiiHux ceuneii, M = m

Bik I'pyna tBapun
[Noxazankm .
Mmic. 1 11 111
2 5,75+0,14 5,96+0,16 5,69+0,07
Epurpouyru, miH./Mm3 4 6,14+0,08 6,42+0,12 5,97+0,08
6 6,32+0,15 6,69+0,18 6,17+0,21
2 10,48+0,06 10,82+0,12 10,35+0,05
T'emoro6in, T % 4 10,98+0,15 11,70+0,18 10,77+0,16
6 11,11+0,10 11,93+0,19 10,89+0,17
2 6,47+0,07 6,69+0,09 66,35+0,09
3aransHuit 610K, T % 4 7,10+0,08 7,43£0,12 6,71£0,16
6 7,48+0,09 7,84+0,11 6,99+0,13
2 2,8040,05 2,724+0,03 2,87+0,04
AnpOyminu, T % 4 2,78+0,03 2,7540,05 2,81+0,04
6 2,75+0,06 2,70+0,04 2,83+0,03
2 3,67+0,12 3,97+0,12 3,4840,12
I'moOyuinu, r % 4 4,32+0,10 4,68+0,16 3,90+0,19
6 4,73+0,08 5,14+0,14 4,16+0,15
. ) 2 0,763 0,685 0,825
BA;:%“Q‘;E‘;SH; Ao00ymino- 7y 0,644 0,588 0,721
6 0,581 0,525 0,680

46 | 1SSN 2706-8331

ANIMAL SCIENCE AND FOOD TECHNOLOGY

Vol. 11, Ne3, 2020



lemamorsoziyHi MOKA3HUKU ma WeuodKicmb pocmy 3a7exHo 8i0 mpueasnocmi ...

OyniniB. KinbkicTh anpOyMiHIB 3aiu-
rajacs Ha OMHOMY PiBHI a00 HE3HAYHO
3MEHITyBaiacs. 3 BIKOM y CBHHEH BCiX
TPYII CIIOCTEPIranocs 3HIKEHHS allb0y-
MIHOBO-TJIOOYJIIHOBOTO KOC(iIliEHTA.

Jlani Tabauii 3 cBigUaTh Mpo Te, 1o
CBUHI 13 PI3HOI0 TPHBAIICTIO eMOpio-
HAITLHOTO PO3BUTKY Majli HEOTHAKOBUI
ckia kpoBi. Tak, y BCi BIKOBI Iepioiu
B KPOBI CBHHEH 31 CKOPOUCHOI TpHBa-
JCTIO eMOPIOHATIBHOTO PO3BUTKY Oyina
OlibIlIa KUIBKICTh €PUTPOIMTIB, HIK Y
tBapuH | ta III rpymu. Haiibinema pis-
HUI 32 UM MOKa3HUKOM BCTAHOBIICHA
y 4- 1 6-MicsTgHOMY BiIli. Y Billi YOTUPHOX
MICSIIIB Y TiACBUHKIB 1] rpymnu KiTbKiCTh
epUTPOLHTIB ¥ KpoBi Oyna Ha 4,6 %, a B
6-micsiaHOMY Billi Ha 5,9 % BHIIOO, HIK
Y TBapHH KOHTPOJIBHOI TPYIIH.

BiporiiHa pi3HHUIIS MiXK MOJIOTHSIKOM
ceuneid [ Ta Il rpynu BcTaHOBIEHa 3a
BMICTOM reMOrI00iHy. BHII TOKa3HUKH
BMICTy reMOmIO0iHy Yy 2-, 4- 1 6-Micsu-
HOMY BiIli OyJIH y CBUHEH 31 CKOPOYECHOIO
TPUBAIICTIO eMOPIOHATIBHOTO PO3BUTKY.
L{i TBaprHU B yCi BIKOBI MMEPiOIX MAJH i
BHUIIMH PiBEHb 3aralbHOTO O1JIKa B KPOBI.
e cBIAYUTE MPO IHTCHCUBHIIINKA PiBEHb
OOMIHHHX TPOLIECIB B iX OpraHi3Mi.

VY 6-MicssuHOMY Billl y MIJCBHHKIB 3
MOIOBKEHOK TPHUBAIICTIO €MOpPiOHAb-
HOTO PO3BHUTKY KUIBKICTh 3arajbHOTO
Oinka B kpoBi Oyna Ha 6,6 % MEHIIOLO,
HDK Y TBapUH KOHTPOJIbHOI rpynu. Haii-
BHUIIUM BMICTOM IJIOOY/IiHY BiAPI3HSUIUCS
TICBUHKH 31 CKOPOUCHOIO Ta CEPEIHBOI0
TPUBATICTIO eMOpPIOHATEHOTO PO3BHTKY.
BcraHoBeHa TakoX Pi3HUIIS alTbOyMiHO-
BO-TJIOOYIIIHOBOTO KOe(illieHTa Y CBHHEH
i3 PI3HOI TPUBAIICTIO eMOPIOHATBHOTO
po3BHTKY. Tak, HAfHIKYA BEIIMINHA [IHO-
TO MOKa3HUKa OyJia y TBAPHH 31 CKOpOUe-
HOIO Ta CEPEIHBOI0 TPUBAIICTIO eMOpio-
HAJIBHOTO Iepiomy. BaskimmBo Bim3HAUHTH,
110 IIABUILEH] TeMAaTOION 4HI [IOKA3HUKU
Yy CBUHEH 31 CKOPOUCHOK TPHUBATICTIO

eMOpIOHATBHOTO TIePioAy 30IraroThes i3
TepioIoM iX HaWBHIIOT EHEpPril POCTY, 1110
BKa3ye€ Ha 3B)I30K M IHTEHCHUBHICTIO
pPOCTy TBapvH 1 BMICTOM EPHTPOILIUTIB,
reMonIo0iHy 1 3arajbHOTO OlTKa B KPOBI.
OpnepkaHi AaHi JOMITBHO BHKOPHUCTOBY-
BATU B MOJAIBINNX JOCIIPKEHHSIX Ta TijT
Yyac BUPOOHHMIITBA CBHHMHU HA MPOMHEC-
JIOBIif OCHOBI.

Bucnosexu i nepcnekmuséu.

Y pe3yipTari MPOBEICHUX IOCTi-
JUKCHb BH3HAYEHO, M0 TPUBAJICTh
eMOpIOHAIBHOTO PO3BUTKY CBHUHEW He
€ BEJMYMHOIO IOCTIHHOK 1 Mae 3Had-
Hi KONWBaHHs. |HTEHCHUBHICTH POCTY
CBUHEH 3alle)KUTh BiJ TPHUBAJIOCTI 1X
eMOpIOHAIBHOTO PO3BUTKY. MOJIOTHSK
31 CKOPOYCHHUM Ta CEPEIHIM IMEePiogoM
eMOpIOHAIBHOTO PO3BUTKY, OJICPIKAHUI
32 TPOMHUCIIOBOTO CXPEIIyBaHHS MaB
BUIIY IHTEHCHUBHICTh POCTY B IIOPIBHSIH-
Hi i3 TBAPUHAMH 3 MMOJOBKEHOI TPHBa-
JICTHO eMOPiIOHAILHOTO PO3BUTKY.

CBuHI 32 pi3HOI TPUBAJIOCTI eMOpi-
OHAJIBHOTO PO3BHUTKY MAOTh PI3HUIIO Y
cKkiIai KpoBi. Tak, MiJICBMHKH 31 CKOPO-
YEHOK Ta CePeHbOI0 TPUBAIICTIO eMO-
PIOHAIBHOTO PO3BUTKY MAalli BHIIII I10-
Ka3HUKH KUTBKOCTI €pUTPOITUTIB, BMICTY
reMomIo0iHy 1 3arajibHOTO OiJKa B KPOBI.
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M. I. Matsenko (2020). HEMATOLOGICAL INDICES AND THE RATE OF GROWTH

DEPENDING ON DURATION OF EMBRYONIC GROWTH OF PIGS OBTAINED

BY COMMERCIAL CROSS-BREEDING. ANIMAL SCIENCE AND FOOD TECHNOLOGY,

11(3): 43-49. https://doi.org/10.31548/animal2020.03.047.

Abstract. The studies were performed in pigs obtained by commercial cross-breeding under
conditions of pig-breeding complex of Agricultural Open Joint-Stock Company Agrokombinat
Kalyta. 115 crossbred breeding sows (Big White x Landras) — of similar age and development —
were selected for the study; they were mated with purebred Big White boars. Three groups
by five animals were selected from these breeding sows by pregnancy duration. The first one
(control group, the pregnancy duration was the farm average) — 112-116 days; the second one
(study group, reduced pregnancy duration) —103-111 days; the third one (study group, extended
pregnancy duration) —117-120 days. The authors studied the growth duration and hematological
parameters of these breeding sows’ offsprings after ablactation until the end of fattening. The
piglets were ablactated at the age of 26 days. The young stock were fed with dry feed stuff
according to the conventional technology. The feed level for the pigs of all groups was the same.
The pigs were weighted upon birth at 1, 2, 4, 6 months, and the relative weight gain and actual
growth rate of the pigs were determined by Shmalgauzen and Brody formula. Hematological
tests were performed at the age of 2, 4 and 6 months in four animals from each group (two gilts
and two boars). Blood for tests was collected from auricular veins before feeding. Red blood cell
count and hemoglobin concentration were measured by hemascope, total protein, albumin and
globulins were measured refractometrically. It has been established that the piglets obtained
from the breeding sows with reduced pregnancy duration had the lowest body weight at birth,
and the piglets obtained from the extended pregnancy had the highest body weight. From the
age of two months, the young stock with the reduced embryonic growth duration were superior
to the age-mates with the average and extended pregnancy in terms of body weight. The animals
with reduced embryonic growth duration had higher relative weight gain and the actual growth
rate factor, which characterizes their high growth intensity. The pigs obtained at commercial
cross-breeding with different embryonic development duration had different blood composition.
Thus, the piglets with reduced and average embryonic growth duration, had higher red blood
cells count, hemoglobin and total protein content. Higher hematological indicators in pigs with
reduced embryonic period coincide with the period of their higher growth energy which indicates
the interrelation between the intensity of the animals’ growth and the red blood cell count,
hemoglobin and total protein in blood. Therefore, the embryonic development period reduction
positively affects the growth energy, that is associated with improved hematological indicators,
which is advisable to consider in pigs selection program.

Keywords: Big White breed, relative weight gain, red blood cells, hemoglobin.
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Abstract. Lately, more and more often to stimulate the reproductive function
of animals people use biochemical products, which are based on neurotropic and
metabolic compounds and trace elements of nanobiotechnological origin. In order
to new biotechnical drugs search and development, and more effective and safe
combinations of dietary supplements in them, one should know Biochemical mechanisms
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of membranotropic action of these substances on a cell. Since these substances can
lead to physiological changes in the cell and trigger nonspecific toxic effects on the
body of animals depending on dose and period of action. The article presents the
results of studies on the effects of neurotropic and metabolic drugs on structural and
functional state of lipid matrix of the cell membrane. In experiment were used four
drugs: hlutam 1-M (Sodium Glutaminate), stymulin (Sodium Glutaminate, Sodium
Succinate), nanovulin-VHR (Sodium Glutaminate, Sodium Succinate, Copper Citrate),
nanovulin-R (Sodium Glutaminate, Sodium Succinate, L-arginine, Copper Citrate). The
main task of the experiment was to investigate the concentration effects and primary
mechanisms of membranotropic influence of the components of investigated drugs in
the range of physiological concentrations of the active substance on the structural and
functional state of the lipid matrix of cell membranes. According to research results,
it was found that Sodium Glutaminate, which is part of all the investigational drugs,
affects the polarity of the hydrophobic zone of the membrane and increases the polarity
of the lipid surround. An application of Sodium glutaminate with Succinate in same
drug (stimulin, nanovulin-VHR, nanovulin-R) reduces the destructive effects of Sodium
Glutamate on the lipid membrane of cells. Also, it should be noted that Copper Citrate
in combination with Glutaminate and Succinate (nanovulin-VHR, nanovolin-R) excludes
the membrane-stabilizing and membrane-disruptive effects of their influence on the
structure of lipid packing in the bilayer. From the results of the research we can suggest,
that aquachelates penetrate the hydrophobic lipid bilayer zone, as evidenced by the
total fluorescence quenching of pyrene.
Keywords: Glutaminate, Succinate, nanovulin, Copper, membranes, citrate.

Introduction. binding with protein receptors (Grunt-

kovsky et al., 2015; Rybalchenko et al.,

For along time it was considered that
biologically active substances (BAS)
have their own influence on a cell just
by interaction with specific membrane
protein-receptors, resulting in released
energy of chemical signal of Sodium
Glutaminate decoded and transformed
into specific biological effects. For each
such event cells have many secondary
messengers that act as trigger element in
the chain mechanisms between detector
and effector cellular structures (Gennis,
1997; Kukhar et al., 1992). However,
in recent years, were found that dietary
supplements (especially substances of
xenobiotic nature) can change the func-
tional activity of cells due to mecha-
nisms that do not involve the straight

1999; Bychko et al., 2016).

The peculiarity of such non-receptor
interactions is the dependence on the
physico-chemical nature of BAS and
their ability to vary in a way to the struc-
tural and functional state of the lipid
matrix, which is thus specific receptors
(Ostrovska, 2004). These effects affect
the dose and time of the substance, in
addition to physiological changes in cell
functions, a number of dietary supple-
ments can also initiate induction of non-
specific toxic effects. In this regard, the
need for detailed experimental studies
that provide a complete understanding
of the primary mechanisms of interac-
tion between dietary supplements and
membrane structures are obvious.
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Analysis of recent research
and publications.

Recently, an intensive development
of a new concept of biological action
of biotechnological drugs created using
neurotrophin and metabolic compounds
and trace elements of nanobiotechnolog-
ical origin on immuno-biochemical and
morphological parameters of the me-
tabolism of the reproductive system and
the organism of animals, as well as on
indicators of reproductive ability, when
applied during reproductive cycle. Many
scientific studies have been carried out
on the development and use of amino-
acids based biologically active drugs. A
special place amongst which is given to
glutamic acid, which causes neurotropic
action, because it is one of the main ener-
gy metabolites in the nerve tissue.

Glutamic acid plays a significant role
in the regulation of bioenergetic process-
es occurring in the nervous system due
to direct involvement in glycolysis reac-
tions, gluconeogenesis, ketone body syn-
thesis and glycogen formation (Kositsyn,
2004). Glutamic acid can be included in
the metabolic processes in certain organs
or systems of the body depending on the
functional load they perform at a certain
point. As the only amino acid that is oxi-
dized in the brain tissues and serves as an
energy source for the activity of the neu-
rons, it has a stimulating effect on the hy-
pothalamic-pituitary system (Sheremete
et al, 2017).

Based on glutamic acid, biological-
ly active drugs such as glutam, glutam
1M, stimulin-vet, which are environ-
mentally friendly and easily manufac-
tured both in laboratory conditions and
in production, were created. The active
substance of these drugs is Sodium Glu-
taminate. Influence on the organism of
animals occurs through neuroendocrine

regulation, which increases the enzyme
activity in cells, stimulating the metab-
olism (Tishchenko & Sheremeta, 2006;
Lancey & Lee, 1993).

The glutam drug, applied to cows
under the skin on the 6-8th day of the
sexual cycle, is likely to increase fertil-
ity by 17.9%, and its administration by
13-15 days - by 13.7 % compared to the
control (Rybalchenko & Ostrovskaya,
1998; Prylutskyy et al., 2016). In addi-
tion to the stimulation of reproductive
capacity, after the use of glutam, there is
a tendency to increase by 0.1-0.15 and
0.04% fat and protein content in milk of
cows (Seba, 2005).

Injection of glutam 1M for two con-
secutive days in the tail fold with a total
dose of 40 ml at the 6-7th day after the
first insemination leads to an increase
in fertility by 20 %, and after the sec-
ond and more - by 11.4 % (Tishchenko
& Sheremeta, 2006 ) An increase in the
dose of the drug up to 60 ml and its intro-
duction on the 6-8th day after the first ar-
tificial insemination leads to a significant
increase in fertility by 26.6 % (Shereme-
ta & Seba, 2004). And the administration
for three consecutive days under the skin
of cows, glutam 1M in a dose of 20 ml
at intervals between 3-6 days postpartum
period contributes to a possible increase
in fertility by 15.2-17.5 % (Tishchenko
& Sheremeta, 2006).

Based on the drug stimulin-vet a new
dietary supplement nanovolin-VHR was
created. The researchers found that ap-
plying the drug to cows 12 and 24 hours
after the first insemination contributed
to an increase in the number of cows
with ovarian follicles and a decrease in
the number of females with anovulatory
cycle (Gruntkovsky, 2015).

The applying of stimulin-vet and
nanovulin-VHR into cattle in 12 and 24
hours after insemination promotes fer-
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tilization of cows by 22.2 and 22.3 %.
During the appluing of these drugs for
the second day of the sexual cycle, the
level of insulin in blood serum increases
by 39.9 % and 50.3 % respectively and
on the 7th day - progesterone by 29.8 %
and 28.1 % respectively. In blood serum
of heifers, which were twice injected with
nanovulin-VHR on the 7th day of the
sexual cycle, the content of total protein,
glucose and creatinine increased by 7.1,
11.7 and 11.9 % (P < 0.05) respectively,
whereas, when intramuscular injection
of stimulin-vet, the total protein content
increased by 8.3 % (P <0.05), while the
activity of aspartate aminotransferase in-
creased by 27.5 % (Gruntkovsky, 2015).

In particular, salts of trace elements
that are obtained through the application
of nanotechnologies are promising for
biological purposes in livestock breed-
ing. It is known that the assimilation
of trace elements is more dependent on
their chemical compound than on their
number (Khomyn & Fedoruk, 2013).
Chelation of nanoparticles of trace el-
ements with water molecules allows
them to penetrate through membranes
and interact with cell organelles, which
creates conditions for manifestations of
high biological activity (Nischemenko
et al, 2018). The ions of metals them-
selves are not active, but due to their
nano-hydrated cover, they are easily ad-
sorbed, transported in the bloodstream
and penetrate through the membranes of
cells, easily liberating from the ligands,
which creates conditions for their high
activity in their locations (Havturina &
Bomko 2015). Some of the above-men-
tioned drugs include Copper Citrate.
The specified trace element is not acci-
dental in the composition of drugs, as
Copper plays an important role in the
biosynthesis of hormones and vitamins,
participates in the regulation of water

and gas-energy metabolism, increas-
es the detoxification of liver function
(Martson & Kornuta, 2005). It enhances
the use of tissues of vitamins E and K,
activates the action of insulin and inhib-
its the action of adrenaline, stimulates
the activity of hormones of the pituitary
gland, eliminates the toxic effects of
thyroxine (Letters, 1964).

In addition, Copper plays an important
role in the reproduction of animals and acts
at the level of the hypothalamus. It is irre-
placeable for the growth and development
of the animal organism during the embry-
onic and postnatal periods of ontogenesis,
as well as during pregnancy and lactation.
In the process of fetal development, Cop-
per is accumulated. The embryo depends
entirely on the intake of this trace element
from the parent organism, and its increase
is partially due to a decrease in the bipolar
excretion of Copper (Harris, 2000). Par-
ticularly intense accumulation of Copper
is observed from the 2nd to the 9th months
of pregnancy. High concentration of trace
elements in tissues in the early stages of
embryonic development is due to the high
level of synthetic processes that provide
energy and growth of tissues and organs
(Martson & Kornuta, 2005). It was in-
vestigated that Copper, actively used for
the development of the fetus, is delivered
principally by ceruloplasmin (Letters,
1964). It has been proven that the con-
centration of Copper and ceruloplasmin
(Copper - binding protein) increases sig-
nificantly during pregnancy. The embryo
stores almost ten times the size of Copper
per unit body weight than the adult body
(Harris, 2000). The deficiency of this trace
element during pregnancy leads to the
death of the embryo, a high percentage of
cases of uterine anomalies of the internal
organs (heart defects, anomalies of blood
vessels), growth disturbances and fetal
hemopoiesis (Martson & Kornuta, 2005).
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One of the least investigated bio-
technological drugs is nanovulin-R,
which, in addition to Copper Citrate,
includes L-arginine. L-arginine is an
amino acid that serves as a substrate for
the synthesis of Nitrogene Oxide (NO)
to form L-citrulline. As a precursor of
nitrogene oxide, it plays a vital role in
the metabolism and reproduction of an-
imals. It is known that a large amount
of L-arginine is present in the allantois
fluid of the pig, indicating the role of
this aminoacid in the placental nutrition.
In addition, L-arginine supplements in-
crease the reproductive capacity of rats,
pigs, and mice, and recently it has been
studied that amino acid supplements
have increased the number of implanted
embryos in mice, indicating the effect
of L-arginine on the level of endome-
trium (Saevre, 2016). The endometrium
of many species of mammals, including
sheep, pigs, mice, rats and humans, due
to the presence of arginase, is able to
catalyze L-arginine. Arginine is often
thought to be the most hydrophilic of 20
essential amino acids. The function of
this amino acid in membrane proteins,
and even its presence in the hydrocar-
bon zone of the membrane, raises many
questions unanswered.

In connection with the above, when
creating biotechnological drugs on the
basis of new dietary supplements, one
of the main tasks is to find out the in-
teraction of these compounds with cell
membranes and the mechanisms of pen-
etration of compounds into living cells.
Therefore, knowledge of the primary
mechanisms of membranotropic action
of the investigated substances will con-
tribute to both the prediction of the con-
sequences of their practical application
for farm animals, and the search and
development of more effective combina-
tions thereof in biologically active drugs.

The purpose of the study was to de-
termine the concentration effects and
primary mechanisms of membrano-
tropic influence of Sodium Glutaminate
and its complexes with edible acids (So-
dium Succinate, Citric acid, L-arginine)
and citrate nanoparticles of Copper (Bo-
risevich & Kaplunenko, 2012) in the
range of physiological concentrations
of the active substance on the structur-
al- functional state of the lipid matrix of
cell membranes.

To achieve the goal, the following
tasks were identified: to investigate the
concentration effects of Sodium Gluta-
minate and its complexes on the degree
of polarity of the microsurround of the
RIII pyrene in monolamellar liposomes
from azolectin in the range of concen-
trations of Sodium Glutaminate 10-5-
10-9 M; to investigate the concentration
effects of Sodium Glutaminate and its
compositions on the degree of exci-
merization of N pyrene in monolamellar
liposomes from azolectin in the range of
concentrations of Sodium Glutaminate
10-5-10-9 M; to conduct a comparative
analysis of the obtained concentration
dependences of the influence of Sodium
Glutaminate and its complexes on the
structure of azolectinic liposomes.

Material and methods.

The following materials and re-
agents were used in the research (Ta-
ble 1). A suspension of monolamellar
liposomes (0.1 mg / ml) was obtained
by ultrasonically processing the emul-
sion of azolectin (n-decane) / 0.1M
KCI on UZDN-1, U-42 (current at the
anode was 0.4 A, frequency - 22 kHz)
for 15 minutes at intensive heat remov-
al. To eliminate structural defects in li-
posomes, the resulting suspension was
maintained for 35 minutes at a tempera-
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ture of 50 =2 ° C and stored at 36 £ 1 °©
C. The polydispersion of the liposomal
fraction was monitored visually using a
binocular microscope ST60-24B2 with
an eyepiece micrometer attachment. As
a result, a visually homogeneous slurry
of liposomes was obtained with an aver-
age diameter @ 0.32 + 0.08 pum.

The structural state of lipid bilayer
membranes was evaluated using a flu-
orescence probe pyrene (Dobretsov,
1989; Ivkov & Berestovsky, 1981),
which is localized in the hydrophobic
zone of the fatty acid chains of phos-
pholipids. The fluorescence spectrum
of the pyrene has a vibronic structure
and is characterized by five peaks of the
fluorescence of the probe monomers
and one peak of the emission of the ex-
cimers (Fig. 1).

The relative intensity of the vibron-
ic bands reflects the degree of polarity

of the microsurround of the pyrene.
The degree of polarity is RIII = II /
1L, where II is the intensity of the first
peak (373 nm), and IIII is the intensity
of the third peak (384 nm). The micro-
spinity of the phospholipid environment
was determined by the degree of exci-
merization of the pyrene N (N = FE /
FM, where FE is the fluorescence inten-
sity of the pyrene excimer (Amax 470
nm), and the FM monomers (Amax 394
nm)). at Azb 336 nm.

To 0.8 ml of a suspension of lipo-
some was added 0.1 ml of a pyrene al-
cohol solution (final concentration of 4
uM) and 0.1 ml of the test substance
solution (final concentration 10-9, 10-
8, 10-7, 10-6 and 10- 5 M). After 15
minutes of incubation at 36 + 1° C, flu-
orescence spectra were recorded. Fluo-
rescence studies were performed on the
spectrofluorometer CIIJI-2 (Ukraine).

1. Substances used for the research

Substance (drug) Chemical composition The original form | Degree of purity
azolectin total fraction of soy phospholipids | not lyophilized C.VP.
pyrene - 96 %, crystal, C.VP.
ethanol - 98 %, liquid HPLC
n-decane - liquid C.VP.
KCl1 - crystal. C.VP.
NaCl - crystal. C.VP.
saline NaCl 0.9 %, aqueous C.VP.
solution

glutam IM* Sodium Glutaminate 9,0 mg/ml C.P.

Svmulin® Sodium Glutaminate 7,5 mg/ml C.P.

Y Sodium Succinate 7,5 mg/ml C.P.

Sodium Glutaminate 7,5 mg/ml CP.

nanovulin-VHR* Sodium Succinate 7,5 mg/ml C.P.

Copper Citrate / Citric acid / Cu 22,5 mg/ml CP

Sodium Glutaminate 7,5 mg/ml C.P.

nanovalinR * Sodium Succinate 7,5 mg/ml C.P.

L —arginine 1,0 mg/ml C.P.

Copper Citrate / Citric acid / Cu 22,5 mg/ml CP

Note: * - drugs in saliva
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Fig. 1. Spectros of the fluorescence of the pyrene in the liposomes. I, IL, III, IV,
V - vibronic peaks of pyrene monomers. (Ivkov & Berestovsky, 1981)

The results of experimental stud-
ies were processed using conventional
methods of variation statistics.

Results and discussion.

The incubation of monolamellar
azolectinic liposomes with the prepa-
ration of glutam 1M at concentrations
of 10-9, 10-8, 10-7, 10-6, and 10-5 M
of the active substance, Sodium Gluta-
minate, led to changes in the vibronic
structure of the fluorescence spectrum
of the pyrene, its polarity and microcos-
mity molecular microsurround (Fig. 2),
which testifies to the membranotropic
nature of the effect of the drug.

Sodium Glutaminate at concentra-
tions of 10-9-10-7 M leads to an increase
in the relative intensity of the right-side
band III, indicating a change in the trans-
versal distribution of pyrene monomers
in the hydrophobic zone of lipid bilayer
and an increase in its polarity. The in-

crease of the RIII value, depending on
the dose, is linear (the maximum of RIII
relative to the control was +4.1 % at the
action of Sodium Glutaminate at a con-
centration of 10-7 M) (Fig. 2a). Howev-
er, under the action of Sodium Glutami-
nate in concentrations of 10-6 and 10-5
M, the nature of the membranotropic
effect of the drug varied. In the range
of concentrations of Sodium Glutam-
inate 10-6-10-5 M, a linear decrease in
the value of the RIII index was observed
(with a 10-5 M RIII -2.74 % relative to
control values). The regression analysis
of the concentration dependence of So-
dium Glutaminate-induced changes in
the polarity of the hydrophobic zone of
lipid bilayer showed that the process has
a biaxial nature with a point of fracture of
10-7 M. At the same time, it was shown
that the influence of Sodium Glutaminate
in the limits of the investigated concen-
trations led to an exponential increase in
the rate of excimerization of the pyrene
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Fig. 2. Changes in the intensity

of the fluorescence of the pyrene, parameters

RIII (a) and N (b) in monolamellar azolectinic R )

liposomes modified by the drug of glutam 1M
in the concentration range 10-9-10-5 M

N (Fig. 2 b). The growth of the pyrene
N as a factor in the lateral distribution
of the pyrene indicates an increase in
the free volume in the lipid bilayer in
the formation of Sodium Glutaminate
complexes with liposomes, which is the
result of embedding of Sodium Gluta-
minate molecules into lipid bilayer and
decreasing the packing density of lipid
molecules (destructive effect). The last
statement suggests that the two-stage
nature of the concentration-dependent
influence of Sodium Glutaminate on the
polarity of the hydrophobic zone of the
membrane is the result of the competitive
interaction of two elementary processes,
the intercalation of Sodium Glutaminate
molecules into the hydrophobic zone of
lipid bilayer and the sealing of surface
charges that inhibits this process.
Individual membranotropic effects of
Sodium Glutaminate undergo a certain
modification while co-administration of
this substance with Sodium Succinate.
The integral effect of Sodium Glu-
taminate / Sodium Succinate complex

(stimulin preparation) on the polarity of
the lipid microsrround of the pyrene al-
ready at a concentration of 10-9 M result-
ed in an increase in the RIII (+ 5.7 %) in-
crease in comparison with the individual
effects of Sodium Glutamate. However,
a further increase in the concentration of
the drug resulted in a gradual decrease
in this parameter (RIII + 4.3 % during
the action of Sodium Glutaminate /
Sodium Succinate 10-5 M). Simultane-
ously, the effect of the drug on the mi-
crocosmity of lipids at concentrations of
10-9 M was characterized by parameters
of the parameter N smaller than the con-
trol, indicating the imposition of general
membranotropic effects of Sodium Glu-
taminate on the membrane-stabilizing
Sodium Succinate effect. A further in-
crease in the concentration of the drug
resulted in a linear increase in the mi-
crovascularity of the hydrophobic zone
of lipid bilayer. We assume that the ele-
mentary mechanisms that underlie these
membranotropic effects are similar to
those described above (with correction
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for the membrane-stabilizing effect of
Sodium Succinate).

Recently, the attention of many re-
searchers is attached to the idea of appli-
cation in combination with the already
known dietary supplements’ nanomateri-
als of different etiologies. The unique in-
dividual physical and chemical properties
of the latter in complex using can signifi-
cantly modify the medical and biological
effects of traditional drugs. Therefore, the
next step of our research is to determine
the integral effects of simultaneous effects
on the structure of bicarbonate lipid mem-
branes of Sodium Glutaminate / edible
acid / Copper Citrate compositions.

The modification of the asolectin
monolamellar liposomes with drug nan-
ovulin-VHR (Fig. 3) at concentrations
of 10-9 M resulted in a sharp increase in
the polarity of the microsurround of the
pyrene (+ 7.2 %), followed by a linear
decrease in the value of this index to the
control values in the range of concentra-
tions of 10-9 -10 -5 M (Fig. 3a).

At the same time, throughout the
studied range of concentrations of nan-
ovulin-VHR did not significantly affect
the microcosmity of lipid bilayer (Fig.
3b). Thus, it can be assumed that Cop-
per Citrate, in combination with Sodium
Glutaminate and Succinate, virtually
eliminates both the membrane-stabiliz-
ing and membrane-disruptive effects of
their influence on the structure of lipid
packing in bilayer. It should be noted that
in the experiments with Copper Citrate
at concentrations of 10-6-10-5 M of nan-
ovuline-VHR there was also observed a
general quenching of the pyrene fluores-
cence, which could be known as the fact
of the penetration of aquachelates into
the hydrophobic zone of lipid bilayer.

Introduction to the studied complex
of substances L-arginine (nanovulin-R)
led to the modification of its membrano-
tropic properties (Fig. 4).

First, with the application of the
drug at a concentration of 10-9 M, there
was a general quenching of the pyrene

wavelength range, n.m

Fig. 3. Changes in the intensity of the fluorescence |

o
131 39 401 411 421 431 441 481 481 471 4; 48 S0

of the pyrene, parameters RIII (a) and N (b) oy T /\/\
in monolamellar asolectin liposomes modified —
by the drug nanovulin-VHR at a concentration oem
of 10-9-10-5M b
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Fig. 4. Results of regression analysis of relative changes in the degree of polarization
(a) and excimerization (b) of the pyrene in azolectin monolamellar liposomes under
the action of the investigational drugs in the range of concentrations 10-9-10-5M

fluorescence, which may indicate an
increase in the degree of permeability of
the hydrophobic zone of the membrane
to Copper Citrate. Secondly, there was
a sharp linear decrease of the parameter
RIII (nanovolin-R 10-9 M -7,32 %,
10-5 M -12,21 %), which indicates an
increase in the density of charges in the
upper layers of the lipid bilayer due to the
incorporation of the drug components.
In the favor of the growth of a charge
density, the highest level of influence of
nanovulin-R on the microvessel of the
lipid membrane (10-9 M + 10.29 %,
10-5 M + 16.18 %) is among the highest
in a number of investigated drugs. Thus,
it can be assumed that the presence of
L-arginine increases the permeability of
lipid bilayer to all other ingredients of
arginine and intensifies the development
of destructive effects on the packaging
of lipids in the membrane.

Conclusions
1. Sodium Glutaminate, when used in con-

junction with a lipid bilayer membrane,
exhibits a low-intensity membranotropic

effect on its structure. In case of penetrat-
ing into the hydrophobic zone of the mem-
brane, it increases the polarity of the lipid
environment and forms structural defects,
which lead to an increase in the microcos-
mity of the lipid bilayer and the density of
charges on its surface.

2. Sodium Succinate is characterized by a
membrane-stabilizing effect. Its consistent
use with Sodium Glutaminate reduces the
destructive effect of the latter on the lipid
membrane.

3. Complex application of Sodium Glutami-
nate and Succinate with Cuprum Citrate
leads to a mutual leveling of membrano-
tropic effects of influence.

4. Adding to the complex L-arginine, on the
contrary, leads to an increase in destruc-
tive effects on the lipid bilayer of all com-
ponents of the complex, due to the possi-
ble overall increase in permeability of the
lipid bilayer.

5. The obtained results create precondi-
tions for the improvement of drugs of
non-hormonal origin, which allow physi-
ological functions of farm animals correct-
ing and are safe for consumers of live-
stock products.
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AHomayisa. OcmaHim Yacom, ece Yacmiwe 078 CmumMyAayii penpooyKmMuUsHOI hyHKUIi meapuH,
3acmocosytome biomexHosnozi4HI npenapamu, SKi cmeopeHi Ha 0cHosi HelipoMpPonHoO-MemaboniyHUX
CriosyK ma mikpoesnemeHmie HaHOBIOMexHO102i4HO20 MOXOOHEHHA. [A MOWYKY i po3pObKU HOBUX
biomexHosoeidHUX npenapamie ma 0115 binbw echekmueaHux i be3neyHux KombiHauili 8 Hux 6iosno2iyHo
KaimuHy. OCKinbKU yi pe4yosuHU 8 3anexcHocmi 6i0 0o3u ma nepiody Oii moxcyme npusooumu 00 ¢i-
3i0102i4HUX 3MIH Y KAIMUHIi ma iHiyitoeamu HecrneyugivyHi MOKCUYHI egheKmu Ha OpP2aHi3M meapuH. Y
cmammi npedcmassieHi pesynbmamu 00cnidxeHs 8rausy cKnadosux npenapamie HelipomponHo-me-
mabosiyHoI Oii Ha cMpPyKMypHO-hyHKUIOHAAbHUU CMAH AiMiOHO020 MAMPUKCY KAIMUHHUX MeMbPaH.
Y docnidi sBukopucmosysanu Yyomupu npenapamu: aatomam 1M (eaymamiHam Hampito), cmumysiH
(2nymamiHam Hampito, CyKuuHam HamMpito), HaAHOBYAIH (2aymamiHam Hampito, CyKuuHam Hampito,
yumpam Cu), HaHO8YNIH-R (21ymamiHam Hampito, CykyuHam Hampito, L-apeiHiH, yumpam Cu). Me-
peod HaMu Moo 3a80AHHSA 00CAIOUMU KOHUEHMPAUIUHI ehekmu ma nepsuHHi MexaHiamu mem6-
PAHOMPOIMHO20 8MAUBY CKAAG0BUX OOCIOHYBAHUX rnpenapamis y 0iana3oHi ¢isionoeiyHUx KOHYeH-
mpauili Oito4oi pevyoBUHU HA CMPYKMYPHO-GYHKUYIOHAAbHUL CMAH AiNiOHO020 MAMPUKCY KAIMUHHUX
mMembpaH. 3a pe3ynemamamu 00cnioneHsb bya10 8CMAHOBAEHO, WO 2aymamiHam Hampito, AKUl exo-
Oumb 00 cKnady ycix O0CAIOHYBAHUX Npenapamis, 8raAUBAE HA MOAAPHICMb 2i0pogobHOT 30HU MeEMO-
PaHU ma nidsuwye nonapHicme ninidHo2o omoveHHA. Todi, AK 3acMocy8aHHA Llio2o 3 CYKYUHaMom 8
00HOMY npenapami (CMumysiH, HaOHOBYIH, apaiHiH) 3meHwWye decmpyKmueHuUl enaue eaymamiHamy
HAMPpito Ha AinioHy MembpaHy KaimuH. TAKoX, cid 3a3HaYUMU, WO aKeaxenam Kyrnpymy 8 KOMriaeKci
3 2yMamiHamom ma CyKYUuHamom Hampito (HaHo8yniH, HaHOBYAIH-R) MPaKMuU4Ho Hieestoe Mmempa-
Hocmabinizyroyi ma MembpaHOOecCmpyKMUBHI echekmu ix 8rausy Ha CmpyKmypy nakyeaHHs ainioie y
biwapi. 3 pesynbmamie 00CsiOHeHb HAHOBYsIIHY MOMCHA MPUMYCMUMU, U0 OK8AXeAamu rPOHUKaoMb
00 2i0pohobHOI 30HU n1iNiOHO20 biapy, MPO W0 C8I0YUMb 3a2as16He 2aCiHHA GhriyopecueHyii mipeHy.
Kntouosi cnosa: eiymamiHam, cykyuHam, HaHo8YsiH, Kynpym, MeMbpaHu, akeaxenamu.
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AHomayjia. B pobomi o06rpyHmosaHo OouyinbHicms ma egekmusHicms
YOOCKOHANEHHA ~mexHonoeii pubHozo nyduH2y 014 OuMAY020 XAPYYBAHHA.
lMpoaHanizosaHo cy4acHuli cmaH, iHHo8ayiliHi pO3pO0bKU 8iMYU3HAHUX | 30KOPOOHHUX
84YeHUX, BU3HAYEHO MepCreKMuUBHi HAMPAMU PO3WUPEHHA acopmumeHmy pubHuUX
nMyouHaie ma po38umKy puHKY MpoOyKUii 0718 OumaA4020 xap4yyeaHHsA. BcmaHoesneHo,
W0 0OCHOBHUMU nidepamu 3 8UpobHUYMea 0aHoz2o s8udy npodykyii €: Imanis, AHenis,
Himeu4yuHa, Hopsezis, boneapis, AKi cneyianisytomeca Ha 0804e80-pubHili MPOOyKUii.
TeopemuyHo 06rpyHMOBAHO MA eKCepuMeHmMasnbHO MNidmeepoHeHo epekmusHicmo
KOMGIiHY8aHHA pUbHOI, POCAUHHOI MA MBAPUHHOI CUPOBUHU 3 Memor (opMy8aHHSA
Xap4o8oi yiHHocmi  pubHux nyouHeie 8i0nosioHo 00 8umoz Mpodykmie 0
0umsa4020 xap4yysaHHs. LLinaxom eKkcrnepumeHmMasnbHUX 00CAiIOHEeHb OMMUMI308aHO
iHepedieHmHuli cknad ma po3pobseHo peuenmypu HOBUX PUBHUX ryouHzie 014
0ums4020 Xap4yB8aHHA HA OCHO8I pUbHOI (xeK, CyOaK), pocauHHoOI (2apby3, kKapmons)
ma meapuHHOI CuUpOBUHU (MAC/10 8EPUIKOBE, MO/OKO, AUYA) 8 MAKOMY Cri8iOHOWEHHI:
3pa3ok 1 (xek — 50, eapby3 — 16, macao eepwkose — 4, monoko — 13,4, aliya —
16,2); 3pasok 2 (cydak — 50, kapmonnas —16, macno eepuikose — 4, mosnoko — 13,4,
alya — 16,2). HasedeHo pe3ynbmamu 00CiOHeHb CMPYKMYPHO-MEXAHIYHUX
MOKA3HUKI8, a came — 2paHU4HOi Hanpyau 3cysy. [1i0 yac 0ocnioieHsb 3’Ac08aHO,
wo nid yac 0o0asaHHA 2apby3a 00 ckaady nyouHay OaHUl MOKA3HUK 3HUMYEMbCH.
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Lle MmoxcHa noacHUMu niosuweHHAM 30amHocmi 00 80/1020yMPUMAHHSA, Wo pobume
2omoesuli supib nidoamausum 60 MexaHiYHo20 8rnausy, mobmo binbw HI¥HUM ma
cokosumum. [lna 3abesneyeHHs 2apaHMiliHo2zo mepmiHy 36epicaHHA 00CiOHEeHO
30KOHOMIpHOCMi ma OUHAmiKy 3MiHU MOKA3HUKie AKocmi y npoueci 36epi2aHHA.
Pe3ynemamu 00cnidxeHb KUC/I0MHO20 ma MepeKucHo20 Yucesn Hupy 3aceioqunu,
wo 3i 36inbweHHAM mpueanocmi 36epi2aHHA OaHi NMOKA3HUKU 36inbWyomeca 6
MeHax 0onycmumux HOPM, U0 NidmeeporHye MOXAUBICMb BUKOPUCMAHHA 06paHoT
CUPOBUHU 8 peuenmypax Hosux pubHux nyoduHeaie. Ha ocHosi ompumaHux pe3ysnemamie
BU3HAYEHO nepcrnekmusu nodanbux 00CniOHeHb —pPo3pobumu mexHon02iYHy cxemy
supobHuUUmMea pubHuUx MyouHzie Ha OCHOBI NPedcMasHuKie MpicHo8oOHuUX pub, a came
6ino2o amypa ma moecmosnobuka.

Knwuoei cnoea: dumsaye xap4yyeaHHs, MyouHz, XeK, CyOaK, poc/auHHi 00b6asku,

MOKA3HUKU AKOCMI, mepMiH 36epieaHHS.

Axmyanvnicmo memu.

Huni 3abe3neveHHss puHKY YKpai-
HU KOHCEPBAMHU ITUTSIOTO XapUyBaHHS
BITYM3HSHOTO BHUPOOHUIITBA € JIOCHTH
obMmexxeHuM.  Benmuky wacTky Taxoi
MPOAYKIIi MPEACTaBICHO (PPYKTOBHMHU
MIOPENOAIOHIMYU KOHCEPBAMU i COKaMH.

Ha BITUM3HSHOMY PHHKY MPHUCYTHI
M’SICHI Ta PHOHI KOHCEPBH JUTIYOTO
Xap4uyBaHHS BUKIIOYHO 3aKOPIOHHOTO
BUpoOHMITBA. JlizepamMu 3 BHUPOOHH-
[TBA JaHOTO BUAY MPOMYKIii €: Itamis,
Amnrmis, Himewunmna, Hopseris, bon-
rapis, sIKi CHeIialli3yroThCs Ha OBOYeE-
BO-pHOHIA TPOAYKII THITY «ITHOPE»,
«hapmy, «ITyauHTY», «cydiey, «canary.

BianoBigHO BaXXJIMBUM 3aBIAHHIM
Xap4yoBUX IIIIPUEMCTB YKpaiHU € 3a-
Oe3IeueHHsT Ta IiJBUIICHHS S(EKTUB-
HOCTI BHKOPUCTAHHS BITYU3HSHOTO pe-
CYpPCHOTO TOTCHIlaNly, IO JO03BOJHTH
PO3LIMPHUTH ACOPTUMEHT IPOAYKITIT ISt
IUTSYOTO XapuyyBaHHA. [lepcriekTus-
HUM € BUPOOHHIITBO PUOHUX IYIUHTIB
UL TUTSYOTO XapdyBaHHS, OCKLUIBKU
MOHITOPUHT CYYaCHHX TEHICHIINA pUH-
Ky IUTSYOTO XapuyBaHHs CBITYUTH IIPO
BIJICYTHICTh TaKol MPOIYKIIil HA OCHOBI
BITYM3HSIHOI pUOHOT CHPOBHHHU.

Ananiz ocmanuix 00cioNceHv
ma nybnikauiii.

3HAaYHUH TEOPETHYHHH 1 TMpak-
TUYHANA BHECOK Yy PO3BHTOK TEXHO-
Jorii MPOAYKTIB ISl JUTAYOrO Xap-
gyBanHs 3pooumu K. C. Jlamono,
H. H. ApcenbeBa, A. M. JlopoxoBud,
P. Marteau, Ta innn Bueni (Jlamomo,
2000), (Apcenwesa, 2007), (Hopoxo-
BuY, 2003), (Marteau, 2001). V mparsax
0araTthboX BITYM3HSHUX Ta 3apyOiXKHUX
aBTOPIB BHCBITIICHO pPE3yJIbTaTH Ha-
YKOBUX JOCHTIKCHb pI3HOMaHITHHX
TEXHOJIOTH BHUPOOHHUIITBA IYJIHHTIB
(SfaueBa, 2007), (Haymoma, 2019).
BcranoBneHO, 10 CIIOXKUBAHHS ITyIHH-
TiB y CKJIaJi XapyoBHUX PAIiOHIB JiTCH
MiABHUINY€E PE3UCTCHTHICTH Ta aIarTo-
BaHICTh OpPTaHi3My JAWTHHH JO HABKO-
JUIITHHOTO CEPEIOBHIIA, TIOKPAIYE PO-
ooty TpaBHOi cuctemu (Ilepeciunmuii,
Cobxo, 2016).

OpHak, BIICYTHI pPO3POOKH KOH-
[ENTYaIbHOTO XapaKTepy IIOA0 OCIi-
JOKEHHS pUOHUX MYIUHTIB IS AUTSIIO-
TO Xap4yBaHHS Ha OCHOBI BITYHM3HSHOI
CHUPOBHHH, [0 3yMOBJIIO€ aKTYaJIbHICTh
Ta MpaKTUYHE 3HAYCHHS HAYKOBOTO I10-
CIILKEHHS.
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Mema i 3a860aHH 00CTiONHCEHHS.

MeToro JOCIHIKEHHSI € YIOCKOHA-
JICHHSI TEXHOJIOTIT BUPOOHUIITBA MTyIHH-
riB JUISl IUTSYOTO XapuyBaHHst. J{iist 1o-
CSITHEHHSI [TOCTABJICHOT METH BH3HAYEHO
OCHOBHI 3aBIaHHsS HAayKOBOi pPOOOTH:
[POaHANi3yBaTH CYy4aCHUIN CTaH, 1HHO-
BalliiiHi PO3pOOKH BUCHUX; BH3HAYHMTH
MEPCTIEKTUBHI HAMPSMH  PO3IIHPECHHS
ACOPTUMEHTY MYAUHTIB JUISL AUTSIOTO
XapuyBaHHs; PO3POOUTH  peLenTypy
HOBHMX TYIWHTIB; MOCIIAUTH XIMIYHHHA
CKIIaJl, CTPYKTYpPHO-MEXaHiYHI MOKa3-
HUKH SIKOCTI HOBHX IMY/MHTIB, BU3HAYH-
TH 3aKOHOMIPHOCTI 3MiHH TMOKa3HHUKIB
SIKOCTI1 y TIpolieci iX 30epiraHHsl.

Mamepianu i memoou
00CTTiONCEHHS.

OO0’ekTaMu  JIOCIIJKEHHS OynH TIy-
JUHTH 13 puOM (XeK, cyaak) 3 Joja-
BaHHSM POCIMHHOI Ta TBapUHHOI CH-
POBUHHU, B CKJaJ SKUX BXONWIH TaKi
KOMITOHSHTH: prOa OXOJOKEHA 3TiTHO
3 ACTY 3326-96. Puba, Mopchki 6e3-
XpeOeTHI, BOAOPOCTI Ta MPOAYKTH iX
nepepoOIICHHS; Maciio BEPIIKOBE 3T1THO
3 JACTY 4399:2005. Macno BepILKOBE;
sttt Kypstai 3rigao 3 JICTY 5028:2008.
Siusg Kypsidi XapyoBi; MOJIOKO 3TiJHO
2661:2010. Monoko KOpOB’sY€ THUTHE;
KapTorwist Ta rapOy3 3rigao JCTY 2175-
93. OBoui. TepMmiHU Ta BU3HAYCHHST; CLITb
KyxoHHa 3rigHo 3583:2015. Cinb KyXoH-
Ha. 3arajibHi TEXHIYHI yMOBH.

KoHTponem 00paHO mymuHT pHOHUI
3rigHo 3 marentomM RU 2035170 (Kus-
3eBa, CepnyHuHna, 1995).

TexHomoriyHMi mporiec BUPOOHHU-
[TBa PUOHMX IYIMHIIB CKJIaJaBCs 3 Ha-
CTYITHMX ONEepalliif: NpuiMaHHsI 1 cop-
TYBaHHSI CHPOBUHHU: puba (COpTyBaHHSI,
MUTTSI, pO3OMPaHHs, TepMiuHa 0O0pPOOKa,
OnanmmyBanHs  ¢apmry 3a ¢=95°100

°C, T=15-7 xB; oBOUl (MHUTTS, BHIAJICH-
Hs MEXAHIYHHUX JIOMIIIOK, OYMILEHHS BiJl
MIKIPKH, TOJOCKAaHHS, TepMiuHa 00po0-
Ka, OJNAHIITyBaHHSI; IiJTOTOBKa MOJIOKA,
BEpIIIKOBOTO Maclia, COJi IPOBOAMIIOCS
0e3nocepeTHbO  Mepeyl  3MINTYBaHHIM
KOMITOHEHTIB; TOJAPIOHEHHS Ta (acy-
BanHs. [lymuHrn dacysamu y Gopmodku
MICTKiCTFO He MeHIIe 52 . 30epiraiu roto-
Bi IPOIYKTH 3a Temrieparypu +2 —+6° C i
BIZIHOCHI# Bosiorocti moBitpst 80 — 85 %.
Tepmin 30epiranHs 1 peamizariii puOHUX
MYTUHTIB He Olbine 12 TOAMH 3 MOMEHTY
3aKiHYEHHS TEXHOJIOTITHOTO MPOIIECY.

B nmocnigaux 3pa3kax puOHMX ITy/IHH-
TiB JIOCTI/DKYBJIA HACTYIIHI TIOKA3HHUKH:
BMICT BOJIOTH BH3HAYAII METOIOM BH-
CyIIyBaHHS 3pa3Ka MPOAYKTY IO IOCTii-
HOI Macu mpu Temmeparypi 100-105 ° C;
30JIBHICTh — 3araJbHONPHAHATAM Baro-
BUM METOJIOM, IIiC/Is MiHepasizaiii Ha-
BOKKH MPOAYKTY B My(helbHIi medi npu
temreparypi  500-600 °C; BMicT KupPY
— meronoM CokcreTa, SIKM TOJSITae y
3BOKYBaHHI JKUPY TICIS HOTO EKCTpaKIIil
PO3YMHHHKOM 13 CYXOi HaB)KKH B arapa-
Ti; BU3HAYCHHS BMICTY OiJIKa (3araJibHOro
a30Ty) IPOBOJIMIIN 32 METOIOM Kbembaas,
SIKAI 0a3yeThesl Ha 3MATHOCTI OpraHivHO
PEUOBHHU TIPOOH TIPOAYKTY OKHCITIOBATH-
CsI KOHIICHTPOBAHOIO CIPYaHOIO KHCIIOTOIO
B TMPHCYTHOCTI KaTaii3aTopa; aKTUBHY
KHCJIOTHICTB - MTOTEHIIOMETPHYHIM METO-
JoM Ha MemOpanHomy pH-merpi HI8314
HANNA. Bci 3a3Ha4eHi BUILE IOKA3HUKU
Oymu BusHadeHi 3rigHo 3 [OCT 7636-85
Priba, MopcKme MIICKONMHUTAIOIIE, MOp-
CKHe OECIIO3BOHOYHBIC U TIPOAYKTHI UX
niepepaboTKu. MeTo/Ib! aHasH3A.

JlocmipkeHHS TPaHUYHOI HAIpyrd
3CYBY 3HIHCHIOBAIIE METOIOM IICHETPaLil
Ha YBKII TV V¥V 32.3-30591280-001—
2004 «YHiBepcalbHUI KOMIT FOTCPHUIN
BUMIpPIOBAIBHUM Tipriiaa». [paHuuHa
Harpyra 3CYBY XapaKTepH3y€ CTYIIiHb
TBEPJOCTI JOCHTI/DKYBaHUX 00 €KTIB 1 €
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MOKA3HUKOM, SIKHA BUPAKAETHCS TIIH-
OMHOIO TIPOHHMKHEHHS TiA CTAaHIAPTHOI
(GOpMH B IIPOIYKT 32 IIEBHOTO PEKHUMY,
II0 3yMOBJIO€ 3IaTHICTH TiJla MMPOHUKA-
TH B MPOIYKT, & IPOIYKTY — BHSBILITU
OITip bOMY MPOHUKHEHHIO. B sSKOCTI iH-
JICHTOpa CIyTyBaJa TOJNKa JiaMeTpoM 1
MM Ta JOBXHUHOIO Bix 50-150 MM.

Pesynvmamu 0ocnioncenHs
ma ix 062080peHHI.

[lymmHrN — 1e CTpaBH, SIKi BHTOTOB-
JSIFOTh 3 PI3HOT MOAPIOHEHOT CHPOBHHHU
(M’sica, pubH, Kpy11, oBouiB). BoHu 3ycTpi-
YarOThCsl B OUTBIIOCTI TPYI CTPaB: CTPABH
3 KapTOILUIi Ta OBOYIB; COJOJKI CTpaBH 3
MOCIYEHOr0 M’sica Ta pUOH; KpyIT'siHi CTpa-
BU; CTpaBH 3 cHpy Ta iHmm. OCoOIMBICTIO
IY/IMHTIB € JIONABaHHS JI0 PEIenTypH 301-
TUX SIEYHHMX OUIKIB, IO HAIA€ MPOMYKIIT
MOPUCTOCTI T4 HKHOT KOHCUCTEHITII.

AHai3 KOMIIOHEHTHOTO CKJIaay ITy-
JIUHTIB JTO03BOJISE BiHECTH 1X 10 KOMOi-
HOBAaHUX, B SIKHMX MOXXHA BHIUIUTU TPU
BUIM CHPOBHUHM: PHOHA (XEK, CYy/IaK),

pociuHHa (rapOy3, KapToImis) Ta TBa-
PHHHA (MACJIO BEPIIIKOBE, MOJIOKO, STHTIS).

AHII3YyIOYH PELENTYPHUN CKIIa,
CJIiJ] 3a3HAYMTH, 110 3a KIJIBKICHUM BMIiC-
TOM HAMBaXIUBIIIUM KOMITIOHEHTOM Y
JAHUX pelentypax € M’sico puou — 50
%, 1110 BU3HAYA€ OPraHOJICTITHYHI TTOKa3-
HUKH TOTOBHX IYIUHTIB Ta 1X XapyoBy
IIHHICTh. KITBKICTh POCIMHHUX KOM-
[TOHEHTIB 3HAXOAUTLCA B Mexax 16 %,
TBapUHHUX BapitoeThes Bia 4 10 16,2 %.
Penientypu puOHOTO MyUHTY JUTS TATS-
YOro Xap4yyBaHHsS HaBeJICHO B TaOmwI 1.

Po3poOka HOBMX PHOHHMX MYIWHTIB
0a3yeThCsl Ha BHOOPI MPOIYKTY-aHAJIO-
ra, aHaji3y WOro perenTypHOro CKiamy
1 TEXHOJIOT11 BUPOOHHIITBA.

[Tix yac yI0CKOHAJICHHS TEXHOJOTIT
PUOHOTO TYIUHTY B MEPIIMA 3pa3ok
OyJ0 JOAaHO KapTOILUIIO, B JIPYyTHd —
rap0y3. Y apyromy 3pa3ky Oyio 3amiHe-
HO OKeaHIYHY pHOy XeK Ha MPICHOBOIHY
puly cymak. Y cymaka, Ha BiIMiHYy BilI
XeKa, MEHIIIa KUTBKICTB KUY, IO € BaXK-
JIUBUM KPHUTEPIEM T Yac CTBOPEHHS
MPOMYKILT IJIST TUTSIUOTO XapuyBaHHSI.

1. Peuentypu puOHOro myaMHry Ajs AUTS40ro XapyyBaHHs, %

Butpary, r
KomnonenTtn
KonTposns 3pazok 1 3pasok 2

Xexk 50 50 -
Cynax - - 50
Bboporino 4 - -
Kapromns - - 16
Tap0y3 - 16 -
Macno BeprikoBe 7 4
Ouist COHSIHUKOBA 3 - -
Mormnoxko - 13,4 13,4
Cinp 0,5 0,4 0,4
Lyxop 0,5 - -
Bona 35 - -
S - 16,2 16,2
Buxin 100 100 100
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XapyoBy IIHHICT PUOHUX MTYJAUHTIB
JIOCITI/DKYBAJIU 32 TXHIM XIMIYHUM CKJIa-
JIOM, a caMe BMICTOM OLJIKiB, )KHUPIB Ta
MiHEPAJTBHUX PEeUOBUH (Tab. 2)

I3 nanoi TaOmuii MOXKHa 3pOOUTH
BHCHOBOK, 1[0 PUOHUI IyIHHT Ha OC-
HOBI XeKa MepeBaxkae 3a BMICTOM OLTKiB
IOyIUHT 3 JNOJAaBaHHIM Cylaka Ta Mae
HWKY1 TIOKa3HUKH KUPY, B TIOPIBHSIHHI
3 KOHTPOJBHUM 3pa3koM. 332 BMICTOM
MiHEpAbHUX PEYOBHH Ta BYIJICBOIIB
JOCIIZHI 3pa3K¥ MalTh BHIII IOKa3-
HUKH, HiK KOHTPOJIb, IO IOSICHIOETHCS
JIOCUTh BUCOKHAM BMICTOM B HHUX pOC-
JIMHHOI CHPOBUHH.

3a CTBOpEHHsS KOMOIHOBaHUX IIPO-
IYKTiB OCOOJIMBY yBary IPHIULIOTH HE
TUTBKHA PETryJIFOBAHHIO O10JOT1YHOT IIiH-

HOCTI, ajie ¥ (OpMyBaHHIO HEOOXITHUX
CTPYKTYPHO-MEXaHIYHHUX BIIACTHBOCTEH.

['paHn4Hy HaNpyTry 3CyBY, K OJHY 3
BaXJIMBUX PEOJIOTIYHUX XaPAKTEPUCTUK
PUOHUX MYIUHTIB, [0 BUKOPHCTOBY€ETh-
Csl ISl OL[IHKU MIIHOCTI iX CTPYKTYPH,
BH3HAYaJIM METOAOM TmeHerparii. Jlo-
CJIIJKEHHS TPOBOJMIIMCS 3 TMOCTIHHUM
3yCHIUISIM TIEHeTpallii, To0TO BH3HAaya-
J1acsi INTMOWHA 3aHYPEHHS.

B pesymprari JmocinipkeHb BCTa-
HOBJICHO, IO TIPH J0JaBaHHI rapOy3y
JIO CKJIaJly PUOHOTO MYIUHTY JTaHHWH
MOKAa3HUK 3HIKYEThCs. 1le MoxHa mo-
SICHUTU IIIABUIIEHHAM 3AaTHOCTI 10
BOJIOTOYTPUMAHHSI, 110 POOUTH TOTOBHH
BHUPIO OLTBII MIIIATIMBUM 10 MEXaHiy-
HOTO BILJIMBY, & KOHCUCTEHIIIIO HIXKHOIO

2. XiMiuHuUii ckaaa puOHUX NyIUHTiB, %

PuOHi nymunarn
Bwict KonTpons KonTpons KonTpons
n=>5 n=>5 n=>5
Bomnoru 74,5+ 3,1 76,33+£3,1 76,41£3,1
Binka 11,8+0,6 13,6+0,8 13,2+0,7
Kupy 11,5+0,5 5,0+£0,3 4,98+0,2
MiHepaibHUX PEYOBHH 1,2+0,1 2,9+0,2 2,8+0,2
ByrieBomm 1+0,1 2,17+0,2 2,61+0,02
Mpumitka: *** - p < 0,05
3000 P
2500 -
2000 - |
1500 -
1000 -
500 -
e
0
KoHTponb 3pasok 1 3pasok 2

Puc. 1. I'pannyna Hanpyra 3cyBy
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Ta COKOBHTOI B IOPIBHSHHI 3 KOH-
TPOJBHUM 3Pa3KOM.

OIHUMH i3 BKIIIBUX KPUTEPIiB SKOCTI
PHOHUX TIYIMHIIB € BU3HAUCHHS KHCJIOT-
HOTO Ta TIEPEKHCHOTO YHCEJ, 110 XapaKme-
PU3YIOMb CNYNIHb CEIJICOCMI JICUDY.

Y pa3i HempaBwibHOTO 30epiras-
HS KUTBKICTD BIJIBHUX YKHPHUX KHCIJIOT
3pocTae 1 mojanblie X OKUCICHHS TpH-
3BOJIUTH JIO TOSIBU JIe(DEKTIB CMaKy Ta
3amaxy, a y pasi OuUIbIl IIHOOKUX MpPO-
[ECIB — JI0 HEMPHIATHOCTI KUPY VIS
XapUuoBHX I[iJICH.

BianosigHo no mMetu 3a0e3nedyeHHs
rapaHTIHHOTO TepMiHy 30epiraHHs J0-

CJTIJIKEHO 3aKOHOMIPHOCTI Ta JTHHAMIKY
3MiHH BU3HAYCHHX MMOKA3HUKIB SKOCTI Y
mporieci 30epiranus (puc. 2, puc. 3).

IlepekucHe YKMCIO BKa3ye Ha BMICT
MEPEKUCHUX CIOIYK Yy JKHPI, JTO3BOJISE
BUSBUTH OKHCIIIOBAIbHI IIPOLECH Ta
HasIBHICTH HPOIYKTIB IICYBaHHS 3HAYHO
paHilie, HiXK 11e MOXKe OyTH BCTaHOBJIC-
HO OPTaHOJIEITHYHO.

BcranosieHo, 110 31 301IbIICHHIM
TPHUBAIIOCTI 30epiraHHs JaH1 MOKa3HUKH
30UIBIIYIOTECS B MEXax JOIyCTHMHX
HOpM, IO MiATBEPIKYE MOXKIHUBICTD
BHUKOPHCTAaHHS 0OpaHOi CHPOBHMHU B pe-
LENTypax HOBUX PUOHMX ITyIUHTIB.

4,8 4,754

4,6 // 4,573

4,4 7

4,2 7I—4,%23—
4 /

33 Y4

36 V4

e L/

3,2 —o—KoHTponb
2 /7 P
2,8 28% 4/ / —#—3pasok 1
;’2 _—2484 / 3pasok 2

2 2,165 (2248

5 1,868
18 — 1,824 _
1,6 157 652
1,4
1,2 I’Iﬁ

1

CixkuiA 12 rop. 24 rop. 36 rog.

Puc. 2 3miHa 3HaueHb KHCJOTHOIO YUCJIa Yy mpoueci 30epiranus

0,6
05 0,4854
’ 0,4374
0,4 0,3954
0,3724 0,3659
o M‘
’ / 0,2841
0,2548
0,2
0,1482 0,1583
0,1 ,0954
6E-16
Csixe 12 rop. 24 rop. 36 roa.
-0,1

—&— KoHTponb
—#—3pa3ok 1

3pasok 2

Puc. 3. 3mina 3Ha4YeHb MEPEKUCHOT0 YUCJIA y npoieci 30epiranns
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Bucnosexu i nepcnekmuéu

VInocKOHAJIEHHS TEXHOJOrII BHIO-
TOBJICHHSI PUOHMX TYIWHTIB JJIS JAUTS-
YOro Xap4yBaHHS IUISIXOM KOMOiHYBaH-
HSIM PUOHOI, POCTMHHOI Ta TBAPUHHOI
CUPOBHUHHM, III0 BOJOMIFOTH BHUCOKHUMH
(hi3MKO-XIMIYHUMH  BIACTHBOCTAMH 1
CMaKOBUMH SIKOCTSIMH, CIIPUATUME ITiJI-
BHIICHHIO €()EKTUBHOCTI BITYU3HSIHUX
XapUOBHUX MIJMPUEMCTB T4 PO3IIUPEH-
HIO aCOPTHMEHTY MPOAYKIT JJIs AUTS-
YOro Xap4yyBaHHS.

Ha migcraBi oTpMaHuX pe3ysabTaTiB
BU3HAYMIIM NUISIXM TOJAJBIINAX JIOCII-
JUKEHB. PO3POOMTH TEXHOJIOTIUHY CXe-
My BUPOOHHUIITBA PUOHHMX MYIWHTIB Ha
OCHOBI TPEJCTaBHUKIB TMPICHOBOIHUX
puod, a came 61J10rO0 amypa Ta TOBCTOJIO-
OMKa; BU3HAYMTH ONTHMAJILHI CITIBBIJI-
HOIIEHHS KOMITOHEHTIB.
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N. M. Slobodianiuk, A. A. Menchynska, A. O. Ivaniuta, O. M. Ochkolyas (2020).
IMPROVEMENT OF THE TECHNOLOGY OF FISH PUDDING FOR INFANT NUTRITION.
ANIMAL SCIENCE AND FOOD TECHNOLOGY, 11(3): 62-69.
https://doi.org/10.31548/animal2020.03.073.

Abstract. The article deals with the improvement of the technology of fish pudding for infant
nutrition. The current state and innovative developments of domestic and foreign scientists have
been analyzed, perspective directions of enrichment of the fish puddings range and development
of the market of products for infant nutrition have been defined. It is established that the main
leaders in the production of this type of product are: Italy, England, Germany, Norway, Bulgaria,
which specialize in vegetable and fish products. The effectiveness of combining fish, vegetable
and animal raw materials in order to perform the nutritional value of fish puddings, in accordance
with the requirements of baby food products, is theoretically substantiated and experimentally
confirmed. Through the experimental research, the ingredient composition has been optimized
and recipes for new fish puddings for infant nutrition based on fish (hake, pike-perch), vegetable
(pumpkin) and animal raw materials (butter, milk, eggs) have been developed in the following
ratio: sample 1 ( hake — 50, pumpkin — 16, butter — 4, milk — 13,4, eggs — 16,2); sample 2 ( pike-
perch —50, potato —16, butter —4, milk — 13,4, eggs — 16,2). The results of researches of structural
and mechanical indicators, namely — boundary shear stress, are given in the study. Studies
have shown that adding pumpkin to the pudding reduces this indicator. This can be explained
by the increase in moisture retention capacity, which makes the finished product susceptible to
mechanical impact, ie more soft and juicy. To ensure the warranty period of storage, the patterns
and dynamics of changes in quality indicators during the storage have been studied. The results of
studies of acid and peroxide values of fat showed that with increasing duration of storage, these
indicators increase within acceptable limits, which confirms the possibility of the selected raw
materials usage in the recipes of new fish puddings. Based on the obtained results, the prospects
of further research are determined - to develop a technological scheme for the production of fish
puddings based on representatives of freshwater fish, namely grass carp and silver carp.

Keywords: infant nutrition, pudding, hake, pike-perch, herbal supplements, quality indicators, storage.
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Abstract. Lately in Ukraine, a promising development area of the sheep industry is
young lamb, and sheep's milk. The article analyzes and summarizes the FAO data on
lamb and sheep milk production dynamics globally and in Ukraine for the period 2008-
2018. The research results indicate that the world production of lamb in general for
the stated period increased by 14.0 %. Such countries as Chad (2.15 times), Uzbekistan
(1.95 times), and Algeria (1.82 times) observed a significant increase in lamb production.
In Europe, the leaders in the production of lamb are Great Britain (289 thousand tons),
Russia (205.1 thousand tons), and Spain (119.6 thousand tons). During the study
period, the production of lamb in Spain decreased by 23.8 %, in New Zealand, France,
and Sudan, respectively, by 21.2; 21.5 and 20.4 %. There is a decrease in this indicator
in the UK by 12.8 %, Syria — 12.6 %, and India — by 12.2 %. In Ukraine, the production of
lamb in 2018 amounted to 7.8 thousand tons, 7.14 % lower than in 2008. The leading
countries in sheep milk production are Turkey — 13.6% of the world's milk volume,
China — 11.1 %, and Greece — 7.1 %. Turkey (2.15 times) and Mali (1.92 times) had
a high increase in milk production for the specified period. Countries such as Iran
(1.37 times), France (1.33 times), and Spain (1.24 times) have had a relatively good
increase in milk production over the past ten years. Milk production decreased
significantly in Sudan, Syria, India, and Italy, by 17.7, respectively; 9.2; 7.67 and 7.05
%. In general, during the study period, sheep's milk production in the world increased
by 16.6 %. In 2018, Ukraine produced 18.1 thousand tons of sheep's milk, 24.3 % less
than in 2008. In Ukraine, the decrease in lamb and sheep milk production increased due
to the decrease in sheep number by 29.6 % (the increase from 2018 to 2008).

Keywords: sheep breeding, dynamics, lamb, sheep milk.
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Introdution.

Of late, the world pays much atten-
tion to food quality and safety. It is worth
mentioning that lamb has 2-3 times less
cholesterol than pork and beef. It is a
rich source of essential amino acids, cal-
cium, phosphorus, iron, microelements,
vitamins of group B. Sheep’s milk has
remarkable therapeutic properties. In
terms of nutrient content, it is much
higher than other farm animals. Thus,
sheep’s milk contains 6-9 % fat, 5-7 %
protein and about 0.9 % mineral salts.
In general, the dry matter is 18-19 %.
Energy value of 1 kg of sheep’s milk in
the range of 1100-1300 kcal, or — 4-5.5
MJ. From an economic point of view, it
is worth linking the prospects for the de-
velopment of sheep production with the
possibility of more vast meat and dairy
productivity of sheep. In this aspect, the
analysis and summarizing of statistical
data for the dynamics of lamb and sheep
milk production is of high importance
globally and in Ukraine.

Analysis of recent research
and publications.

The growing demand for lamb in
New Zealand, Australia, and Eurasia
is increasingly causing the breeding
of meat breeds of sheep (Tsynguyeva,
2015; Komlatskiy, 2016; Khanbaba-
yev, 2019). The production of “organ-
ic” young lamb is increasing intensively
(Dankvert et al., 2010). As for sheep’s
milk, it is a valuable food product in
many countries of the world. It serves
for making various types of cheese and
dairy products (Goncharenko et al.,
2018). The research found that sheep
milk production in countries such as
Greece, Spain, Portugal provides at
least 15 % of total income, and in some

countries, it reaches 30 % (De-Arriba,
Sénchez-Andres, 2014). Recently in
Ukraine, a promising development area
of the sheep industry is young lamb, and
sheep’s milk (Vdovychenko, Zharuk,
2019).

The study aims to analyze and sum-
marize FAO data on the dynamics of
lamb and sheep milk production in the
world and Ukraine.

Materials and methods.

The article summarizes and ana-
lyzes FAO data on lamb and sheep milk
production in the world and in Ukraine
for the period 2008-2018. The methods
of graphical analysis and percentage
comparison of changes in the lamb and
sheep milk amount production for the
ten-year period are used.

Research results.

In recent years, there has been a ten-
dency to increase lamb production in the
world (Fig. 1). Fluctuations in the values
of this indicator over the years ranged
from 8.6 to 9.8 million tons. In general,
world production of lamb for the study
period increased by 1.14 times or 14.0 %.

China annually produces 23.4-
24.8 % of the world’s lamb and ranks
first among the producers of this type of
meat (Table 1). By production volume
of lamb, Australia accounts for 7.51 %,
New Zealand — 4.81, Turkey — 3.71 %.

During the analyzed period, such coun-
tries as Chad (2.15 times), Uzbekistan (1.95
times), and Algeria (1.82 times) showed a
significant increase in lamb production.
New Zealand showed the largest decline in
lamb production—by 21.2 % and in Sudan—
by 20.4%. In 2018, Ukraine produced
7.8 thousand tons of lamb, which is 7.14 %
less than in 2008.
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Fig. 1. Dynamics of lamb production in the world (Faostat, 2018)

In Europe, the leaders in lamb production
are Great Britain (289 thousand tons), Rus-
sia (205.1 thousand tons), and Spain (119.6
thousand tons); their share is 24.9; 17.7 and
10.3 % of'the total lamb in the region (Fig. 2).

It is worth noting that there is an in-
crease in lamb production in Romania

and Russia by 54.1 and 30.6 %, respec-
tively, while in Spain, France, and En-
gland, there is a significant decrease —
by 23.8, 21.5, and 12.8 %, respectively.

Lamb production has increased sig-
nificantly in the last 10 years (Fig. 3)
in Uzbekistan (1.95 times), Tajikistan

1. Gross production of lamb, thousand tons (Faostat, 2018)

Countries Years 20180/2008
2008 2014 2015 2016 2017 2018 %0
China 2005,5 | 2180,9 | 2243.6 | 23473 | 24024 | 24229 | +20.8
Australia 659,5 | 720,6 | 721,1 | 7125 | 669,6 | 7350 +11,5
New Zealand | 5974 | 4871 | 487,1 | 4806 | 4513 | 4708 212
Turkey 287,0 | 3174 | 3360 | 3380 | 333,0 | 362.6 +26,4
Algeria 1785 | 302,6 | 3114 | 3219 | 3251 | 3250 +82,1
Iran 252,7 | 276,0 | 3351 | 2870 | 2912 | 3207 +26,9
UK 331,6 | 298,0 | 302,0 | 2910 | 299,0 | 2890 -12,8
Sudan 331,8 | 251,0 | 253,0 | 261,0 | 263,0 | 2640 20,4
India 2616 | 2352 | 2318 | 2368 | 2325 | 2298 122
Russian (RF) | 1562 | 1864 | 1868 | 1945 | 2012 | 205, +31,3
Morocco 121,0 | 1204 | 1569 | 160,9 | 1633 | 1788 +47.8
Pakistan 1530 | 1640 | 166,0 | 1680 | 170,0 | 172,0 +12,4
Uzbekistan 88,0 177,0 | 1912 | 2346 | 1778 | 1714 +94,8
Chad 76,5 1209 | 130,5 | 140,9 | 1522 | 1640 | +114,4
Syria 1845 | 1613 | 1613 | 1613 | 161,3 | 1613 -12,6
Ukraine 8.4 8,9 8.4 8,5 7,5 7.8 7,14
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Fig. 2. Dynamics of lamb production in Europe (Faostat, 2018)

(1.77 times), Azerbaijan (1.75 times)
and Kyrgyzstan (1.59 times). There is
a steady tendency to increase the pro-
duction of lamb in Armenia (1.48 times)
and Kazakhstan (1.37 times).

Sheep’s milk is an essential source
of income in countries where climatic
conditions are unfavorable for cattle. The
most developed dairy sheep breeding is in
Turkey, which annually produces 13.6 %
of the world’s sheep’s milk (Table 2).
The second place is occupied by China —
11.1 %, the third belongs to Greece —
7.1 %, the fourth place is occupied by
Syria and Romania, which in 2018
produced approximately the same amount
of milk — 6.1 and 5.9 %, respectively.

It is worth mentioning that over the
past ten years, sheep milk production has
increased significantly in Turkey — by
93.6 % and Mali — by 91.5 %. Iran (1.37
times), France (1.33 times), and Spain
(1.24 times) have a relatively high in-
crease in milk production. In 2018, there
was a decrease in sheep milk production
in countries such as Sudan, Syria, India,
and Italy, which was respectively 17.7,
9.2, which is 7.67, and 7.05 % less than
in 2008. In total, in 2018, the world pro-
duced 10,631.1 million tons of sheep’s
milk, 16.6 % more than in 2008.

In Ukraine, the production of market-
able sheep’s milk decreased by 24.3 %
during the study period. Fluctuations in
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Fig. 3. Dynamics of lamb production in the CIS (Faostat, 2018)
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2. Gross production of sheep’s milk, tonnes (Faostat, 2018)

Countries Years 201%/2008
2008 2014 2015 2016 2017 2018 Yo
Turkey 746,9 | 11139 | 11772 | 11604 | 1344,8 | 14463 +93,6
China 1096,0 | 12254 | 1169,6 | 11923 | 1171,3 | 11803 +7,70
Greece 7599 | 847,1 | 846,8 | 8410 | 851,7 | 7538 -0,8
Syrian 7129 | 6852 | 6513 | 657,7 | 6483 | 6473 92
Romania 6568 | 673,5 | 670,6 | 6314 | 6251 | 626, 4,67
Spain 4414 | 5928 | 560,0 | 5664 | 5441 | 5445 +23.4
Italy 5645 | 3725 | 3975 | 4248 | 4104 | 5247 -7,05
Sudan 503,0 | 402,0 | 407,0 | 411,0 | 412,0 | 4140 -17,7
Mali 199,0 | 301,7 | 293,0 | 3042 | 3643 | 3811 +91,5
Somalia 3954 | 411,0 | 402,5 | 400,0 | 380,0 | 3694 -6,57
France 2442 | 2597 | 271,1 | 3165 | 320,7 | 3238 +32,6
Iran 232,1 | 271,0 | 3806 | 330,6 | 449,7 | 3164 +36,3
Algeria 2550 | 292,6 | 2951 | 4685 | 5158 | 3042 +19,3
Afghanistan | 196,0 | 202,6 | 199,8 | 2004 | 206,8 | 2085 +6,4
India 2175 | 2032 | 201,7 |204,443 | 202,122 | 200,8 ~7,67
World 9164,6 | 10161,6 | 10277,8 | 10539,6 | 10876,3 | 10631,1 |  +16,01
Ukraine 23,9 23,6 21,4 17,1 17,0 18,1 243

the values of this indicator over the years
ranged from 18.1 to 51.6 thousand tons.
However, the highest level of sheep’s
milk production reached 51.6 thousand
tons in 2010, 64.9 % more than in 2018.

Thus, our research revealed a ten-
dency to decrease lamb and sheep’s
milk production in Ukraine for 2008-
2018. The decrease in lamb and sheep’s
milk production is due to a decrease in
the number of sheep in Ukraine during
this period. FAO data show that in 2018
the number of sheep in Ukraine amount-
ed to 727,200 thousand heads, 29.6 %
less than in 2008.

Conclusions and prospects.
World production of lamb and sheep’s

milk for the period 2008-2018 increased
by 14.0 and 16.6 %, respectively. During

the study period in Ukraine, the pro-
duction of lamb decreased by 7.14 %,
sheep’s milk — by 24.3 %.

Prospects for further research are the
analysis and generalization of data on
sheep production dynamics per sheep
and per capita.
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3ynbmamu 00cnioreHs caiduame, wjo ceimose 8upobHUYMBO 6aPAHUHU 302010M 30 8KA3AHUU
nepiod 36inbwunocs Ha 14 %. 3Ha4Hul npupicm ybo2o sudy m’aca odepxaHo y Yadi (2,15 pasu),
Y36exkucmanHi (1,95 pasu) i Anxcupi (1,82 pasu). ¥ €sponi nidepamu 3 8upobHUUMEa 6apaHuHU
€ Benuka bpumaHisa (289 muc. m), Pocisa (205,1 muc. m) i Icnaxis (119,6 muc. m). [oKa3HUKu
supobHuymea bapaHuHu 6 IcnaHii 3a docnioncysaHuli nepiod ameHwunuce Ha 23,8 %, y Hoeili
3enaHdii, ®panyii i CydaHi eidnosioHo Ha 21,2; 21,5 i 20,4 %. BuseneHo 3MeHWeEHHA 3HAYEHb
Ub020 NMOKA3HUKa y Benukili Bpumarii Ha 12,8 %, Cupii — 12,6 ma IHOiT — Ha 12,2 %. B YkpaiHi eu-
pobHuymeo bapaHuHu y 2018 poyi cmaHosuso 7,8 muc. m, wjo Ha 7,14 % meHwe y nopieHAHHI
32008 pokom. MMpogidHi KpaiHu-8upobHUKU 08e4020 MosoKa — ye TypeuyuHa, 13,6 % ceimosozo
obcazy, Kumatli— 11,1 ma peyia — 7,1 %. Bucoki npupocmu 8upobHUYMEa Mo0Ka 30 8Ka3aHUl
nepiod ompumaHo y Typeu4uHi (2,15 pasu) i Mani (1,92 pasu). BioHocHo xopowuli npupicm eu-
pobHUUMEa MosoKa 3a ocmatHi 10 pokie odepicaHo 6 IpaHi (1,37 pazu), ®panyii (1,33 pazu) ma
IcnaHii (1,24 pasu). 3Ha4YHO 3MeHWUM0Cb BUPOOHUYMBO 08e4020 MosoKa 8 CydaHi, Cupii, IHOIi
ma Imanii, eionoeioHo Ha 17,7; 9,2; 7,67 ma 7,05 %. 3azasnom ceimose 8upobHUUMB0 MOIOKA
oseub 3a 0ocnioxcysaruli nepiod 36inswunoce Ha 16,6 %. B YkpaiHiy 2018 poyi odepxaHo 18,1
muc. m 08e4020 MOs0Ka, Wo Ha 24,3 % meHwe y rnopieHAHHI 3 2008 poKoM. 3HUMEHHA 8Upob-
Huymea 6apaHUHU Ui 08e4020 MOMOKA 0BYMO8B/IEHO 3MEHWEHHAM M02011i8°A 08eyb 8 YKpaiHi Ha
29,6 % (pi3HuusA 3 0aHumu 2018 i 2008 pokis).
Knrouoei cnoesa: sis4apcmeo, OuHamika, 6apaHuHa, oseye MOs0KO.
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lywuHCcbKe suwe npogpeciliHe yyunuuwe

AHomauifa. [locniOxeHHA CrpAMoeaHe HA B8CMAHOB/EHHA 8iOMiHHocmel y
MapMypo8oCcMi AA0B8UYUHU 307X HO 8i0 8iKY MOA0OHAKY ma ocobausocmeli (io2o
pocmy. Mozo nposodunu Ha 6yzaiiusx yKpaiHCbKoi YOpHO-pA6Oi MOMOYHOI mopodu y
&r “Mypasywka”, bposapcbkozo patioHy, Kuiscbkoi obnacmi. Xydoby supowyeanu i
8i020008y80a/1U 30 MEXHO/O02IEI0 BUPOOHUUMBA AA0BUYUHU Y MOTOYHOMY CKOMAPCMEiI.
3ab6ili i nposenu y 3ab6iliHomy uexy c. KanuHieka. OUiHIOBAHHA Mapmyposocmi m.
longissimus dorsi 30ilicHunu 3a 12-6a76HOI0 WKA0K 32i0HO0 3 Memooukoo JMGA
(2000). BcmaHoeneHo, wo mapmyposicms Halidoswlo2o M’A3a CriuHU 36inbWyemMbCa Ha
45,8 % 3a nidsuweHHA 8iky 3a6oto 8id 20 0o 22 micayis. Kopenauis mix mapmyposicmto
i moswuHoO nidWKipHo2o xcupy y eiuyi 22 micayi cmaHosume 0,68. Y meapuH 3a
pi3HOI hakmuyHoi Huesoi macu neped 3a60em mapmyposicme m. longissimus dorsi
Konusaemeoca 8i0 2,7 0o 4,0 6ana. BoHa mae meHOeHUjto 0o 36inbweHHA Ha 42,9 %
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30 nidsuweHHA #cusoi macu neped 3a60em 8i0 350-400 do 500 Ke i binbwe. Halisuwuli
i moKkasHUK € 3a #cueoi macu neped 3a60em noHao 500 ke. Mapmyposicme “M’a308020
8iYKa” 3a nidsuweHHs cepedHb000608UX MpuUpPocmie 8i0 HaPoOHeHHA 00 3aboro 8id
500 2 9o 651-700 2 mae meHOeHy,ito A0 3pocmaHHA Ha 24,1%. Kpawoto mapmyposgicmio
Xxapakmepu3syemscs m’a3 byaaliuie 3a cepedHbodob0o8uUX rnpupocmis 8i0 651 do 700 a.
Ha nidcmasi nposedeHux 00CniO#eHb MOXCHO KOHCmMamyeamu, Wo MapmMyposicmb
AM0BUYUHU 3a7exums 8i0 8iKy 3a60t0 meapuH ma ocobsusocmeli ix pocmy. B YkpaiHi
€n1id docnidumu enaue Ha ii Mapmyposicme cmami, Mopoou, 2eHomury ma pieHs 200iesi
3 Memoto po3pobreHHA i adanmysaHHA 8iM4u3HAHUX cmaHAapmie 0o csimosux Ha
peanizosaHy eesnuKky poeamy xyooby 3a AKiCmMo A7108U4UHU, y m.Y. i Mapmyposicmio.

Knto4osi cnoea: A708U4UHA, MOAOYHA Xy00ba, 8HYMPIWHLOM A308Ull HUpP, YKPa-

JHCbKa YopHO-pAbA Mos104HA Mopoada.

Axmyanvnicme.

MapMypoBICTh STIOBHYHHH — MOKa3-
HUK CITiBBIJHOIICHHS BHYTPIITHHOM sI-
30BOTO JKUPY J0 MacH HAHIOBIIOTO M’si-
3a cnunau (m. longissimus dorsi). Bona
BU3HAYAE SIKICTh M’siCa, XapaKTepHU3ye
HOr0 CEHCOpHI BIACTHBOCTI, CIIPHSE
HIKHOCTI Ta aCOIIIOETELCS 31 CMAKOM, CO-
KOBUTICTIO Ta apoMaroM. MapMypoBOro
KOJNBOPY SUTOBHYMHI HaJa€ JKHp, 110 PO3-
TAIIOBAHUA MDK BOJOKHAMH M’ SI30BOI
TKaHUHU. BUCOKMEI BMICT KHpy, TOJIi-
HEHACHYCHHX 1 KOH FOTOBAHOI JIIHOIEBOT
JKHPHUX KHUCJOT BIUTUBAaE HA TEPMiH il
30epirants. MapMypoBICTh SUTOBHYHHH,
SIK OCHOBHY 3 O3HAK, BKIIFOUCHO B [HIEeKC
M’sicanx CrargapriB ABcrpaiii (MSA)
(McGilchrist, et al., 2019). Takox ii Bu-
KOPUCTOBYIOTb JIJISI TIPOTHO3YBAHHS OYi-
KyBaHO! PI3HHMIIl y TMOTOMKIB OyraiB y
cucremi EPD (Detweiler et al., 2019).

B Vkpaini 3acTOCOBYIOTH BH3Ha-
YeHHS KaTeropiil BeJIMKOi poraroi Xy-
n00u Ui 3a00r0, SIKi TependadaroTh
OLIIHIOBAHHS M SICHOI MPOXYKTUBHOCTI
3a )KHBOIO 1 3a0ifHOI0 Macoro. AJie Kia-
cudikalis SUIOBUYMHUA HAa OCHOBI MacH
TYII HE TMOKa3ye 11 peaJbHOI HIHHOCTI
(Gajaweera, et al., 2020). OcranHiMHI
pokamu B YKpaiHi 3pocTae MOMUT Ha

MapMypoBy sutoBHYHHY. OCKUTBKH CH-
cTeMa OIliHIOBaHHS SUIOBUYUHH B YKpa-
{Hi IIf0 O3HAKy HE BPaXOBY€ TO BCTAHOB-
JICHHsI PIBHIB MapMypoBOCTI y M’sici
TBapUH PO3MOBCIOMKEHOI YKPaiHCHKOL
YOPHO-PsA00i MOJIOYHOT MOPOJIH, € aKTy-
AIbHUM.

Ananiz ocmannix 00cnioHeHv
i nybnixauiii.

CTyniHb MapMypoOBOCTI Y sUTOBHYMHI
3HAYHO BapIOE 1 3AJICXKHUTH BiJ CTari, To-
B, BIKy T4 MacH TBapuH Tmepen 3a0o-
€M 1 TEXHOJIOTII Tporiecy 1l BUPOOHHIITBA.
Excnpeciro reHis, 1110 BIUTMBAOTh Ha Map-
MYPOBICTb SFIOBUYHHH 1 IPOQIIb KUPHHUX
KHCJIOT (HACHYEHHX 1 MOTiHEHACHYCHNX )
3YMOBIIOIOTh TTOKUBHI PEYOBHHH KOPMY,
B OCHOBHOMY >KMpHi kucnotu (Ladeira,
et al., 2018). BoHu Mo4YnMHAIOTH BILUTMBATH
Ha BIIKJIAICHHS XUPY y M’s3aX BKE HA
3aBepIIATbHIN (ha3i mpeHaTaIbHOrO Tepio-
Iy PO3BHUTKY TBAPUHH 1 MPOTOBKYIOTH 32
BUCOKOTO PIBHS JKHMBIICHHS B TOIAIBIIO-
My OHToreHesi. Halikpary koHmeHTparii
BHYTPIIIIHBOM SI30BOTO JKHPY 1 CEHCOPHI
BJIACTMBOCTI Ma€ SUIOBMYMHA Bia adep-
JWH-aHTychKoi Xymoou (BuresS, Barton,
2018). IlBugmie BigKIAICHHS >KUPOBOT
TKaHWHU CIIOCTEPIracThCs B TYIIAX TBAPHH
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KOMIIaKTHOTO THITY OymoBu Tina (Gorlov et
al., 2019). Tesmiy Ta KOPOBH BIIKJIAIAFOTh
y TiTi OlIbIIe KMPOBOI TKAHMHH, HIXK BO-
JMKK 1 Oyraiiii. MapMypoBa sUTOBUYHHA
BIJI TEITUITh MA€ Kparyid mpohisib APHUX
KHUCJIOT, HDK KypsITHHA, M’SICO KOpIiB 1 Oy-
raiiniB. He3HauHe CriBBITHONICHHS KUP-
HUX KUCIIOT Nn-6 J10 n-3, BUCOKHI PIBEHBb
MOHOHEHACHYCHHX Ta OJICTHOBOI CBITYATh,
M0 CIIOXKUBAHHS M’SICa BiJl TEJIUIIb CIIPH-
STIMBE VIS JIOTUHU. SlioBHumHa Bix Oy-
TaiIIiB Ma€ TIPIITY SKICTh 1 HYKYIE [IHATHCS
cnioxuBadamu (Mueller, et al., 2019).
MapMypoOBICTh SUTOBUYMHH BH3HAYa-
IOTb BI3yaJlbHO 32 BUKOPUCTAHHS MpH-
nmamiB Ta XimigyHoro axamizy. CucreMu
Kacu]ikariii MapMypOBOCTI SUTIOBUYHHH,
3aCHOBaHI Ha BI3yaJbHOMY 11 OIIHIOBAH-
Hi JIFOIBMU, BUKOPHUCTOBYIOTh Y M’SICHIil
MPOMHUCIIOBOCTI YCBOTO CBITY HECSTH-
mittst. Y CIIA i mpoBOISITh BUCOKOKBA-
midikoBani (axiBii Big JlemaprameHTy
cimbepkoro rocmopapersa (USDA) y m.
Longissimus dorsi 'y ainsam 12-ro i 13-
ro pebpa. USDA 1pyHTYIOTh Ha 3a(hoTO-
rpadoBaniii mectudabHIl mkam (Big 0
110 6) 3a 301IBIICHHSM BMICTY MapMypo-
BocTi (%): Jerka (ciimu 2,76); HeBemIKa
(3,83); momipHa (6,04); cepenus (6,72);
37erka  Hammikosa (7,25); TOMIpHO
Hayminkora  (10,13).  MapmypoBicTh
Ta BIJHOIICHHS BHYTPIIIHHOM S30BOTO
JKUPY T Yac OIliHioBaHHS Ty y [lis-
HIYHIH AMEpHIIl PeECTPYIOTh BIIIOBIJI-
Ho no cranmaptiB BIF (ICAR, 2009). ¥
cranaapti €EK OOH mis Bu3HaYeHHS
MapMypOBOCTI SUTOBUYHHH BUKOPUCTOBY-
1ot cuctemu USDA ta AUS-MEAT, siki
0a3yI0Th Ha TIOPIBHSHHI 3 (POTOIIKAIOK).
3rigHo 3 BUMoramu SImOHCBKOI acoriarii
no xrmacudikamii m’sica (JMGA, 2000)
MapMypOBICTh SUIOBUYHHH ITOALIIIOTH HA
12 kareropii 3a CTyreHeM BMICTY JKUPY B
m. longissimus dorsi Ha OCHOBI CTaHIapT-

(Lee et al., 2019) 3a BOCbMH KJIaCaMH 1 11e

OLIIHIOBAHHS € OCHOBHUM BH3HAYAIEHUM
(akTopoM i SIKOCTI.

CTpyKTypa MapMypOBOCTI CKJIAJHA.
VY Hill HEeMa€e YITKUX MEX MK KOXHHM
kinacoM. CrocTepeskeHHs, SIKi IPOBO-
IIUTH JIIOINHA, € BUCHAXIINBUMH. Uepe3
Cy0’€KTHUBHICTh BI3yaJbHOIO OIlIHIO-
BaHHS MK pe3ylIbTaTaMHt, OTPUMaHUMHU
PI3HUMH 1HCIIEKTOPAMH, 3yCTPIUarOThCS
HEBIAMOBITHOCTI. BMicT )Kupy BU3HaUe-
HUN XIMIYHUM METONOM HE 30iraerbcs
3 OLIIHIOBAHHSAM MapMypOBOCTI Bi3yalib-
HO. AJic HEBHIUMI BIJKJIaJICHHS JKUPY,
SKHX HE ITOMITHO MiJI Yac MPOBEICHHS
Bi3yaJbHOI CKCIICPTH3H, MOXIIUBO BH-
3HAYUTH XIMIYHUM aHai30M. Tomy iHO-
JIl CTYIiHb MapMypPOBOCTI SUTOBUUHHH
OIIHIOKOTH 32 BMICTOM Yy Hit sxupy. s
M’SICHOT TIPOMHCIIOBOCTI Bi3yasibHE OIli-
HIOBaHHSI MAapMypPOBOCTI Ma€ HEIONIKH,
OCKIJIbKH Cy0’€KTHBHE 1 TPYIOMICTKE.
Tomy BU3HAYAIOTh BMICT KHPY Bcepe-
IUHI M’s3iB 32 JONOMOIOK KOMII IO-
TEepHOTrOo ToMorpada, pe3yIbTaTH SIKOTO
TICHO KOPEJIOIOTH 3 XIMIYHUM METOIOM.

Ha ¢epwmi, y »KHUBUX TBapHH, JIIS IIPO-
THO3YBaHHS XapaKTEPHCTHK TYII PEKo-
MenaytoTh (Holld, et al., 2018) ckanyBaH-
Hs m. longissimus dorsi 3a JIOTIOMOTOIO
KOMIT F0TepHOro ToMorpada. Komi’rorep-
Ha TOMoOrpadisi MPOrHO3YBaHHSI BMICTY
BHYTPIIIHBOMSI30BOTO JKHPY Y SUTOBHUYHHI
OLTBIII TOYHA, HDK Bi3yaJbHE OLIHIOBAHHS
MapmypoBocTi (Anderson et al., 2018).
Pertren MeTom KOMITIOTEPHOI  TOMO-
rpadii aHaJi3yIOTh CTYITIHD MapMypOBO-
CTi M’SI31B Ha JKUBHX TBapHHAX, TOMY IIIO
00’€JIHYIOTh TIEPEBAry CIICKTPOCKOMYHNX
1 BI3yaJIbHHUX OILIHIOBAHb. 3a JIOTIOMOTOO
KOMIT FOTEPHOTO aHali3y 300paKeHb OLli-
urotoTh (Giaretta et al., 2018) KUTBKICTB
MapMypOBHUX YaCTHHOK, y T.4. Y BIZICOTKaX,
Ta cepeiHid iXx posmip. MapmypoBi yac-
THHKH TiCHO KOPEITIOIOTb 3 OLIIHFOBAHHSIMU
mapmypoBocTi 32 USDA i BMiCTOM BHY-
TPILIHBOM’SI30BOTO JKHDY.
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3acTOCyBaHHS ~ YIOBTPa3ByKy UL
OLIHIOBAHHS MAapMypOBOCTI BHMAarae
CKJIAIIHOTO yCTAaTKyBaHHSI, IEPiOIUIHO-
ro KamiOpyBaHHS 1 JOTPHMAaHHS CTaH-
JapTHUX IPOTOKONIB CKAaHYBAaHHS Ta iH-
Teprperanii 300paxenHs. Llei crociod
3aCTOCOBYIOTh JIMIIE IS XyZOOH, sKa
3HAXOAWIACS 32 ONTHMAIBHOTO PIBHS
BrojoBaHocti. HaiiTounimn maHi oTpu-
MYIOTh BiJl MOJIOJMIX TBapHH, BIKOM BiJ
320 mo 500 mmiB. OnrTuManbHUE IS
MIarHOCTUKUA BIK 3aJIEKUATH Bix crari
i mopoau (Knight, 2020). [lns Buco-
KOI TOYHOCTI MOPIBHSHHS PE3yJbTaTiB
MapMypoOBOCTI M’sica Tpymna IOBHHHA
CKJIAZaTHCs 3 TBAPUH OIHI€T CTaTi, IKUX
BHPOIIYIOTh pa3oM. Pi3HuI y Billl Mixk
HUMU HE TIOBMHHA repeBuiryBatu 60
nHiB. Pesympratm TBapuH, 3a0UTHX Y
PI3HI JIHI Ta Ha Pi3HUX OIMHSIX HE TO-
piBHIOIOTE. [i1s1 amapariB Y3/ noTpi6-
Hi cmemianeHi maruukn SSD 210 DX
I, SSD 500V (Aloka®), Pie 200 Vet
(Pie®), Scanner 200 SLC (Tequesta®).
Ti, sIKi BAKOPUCTOBYIOTH LTSI MEIHIHHUX
LiJIeH, MaFOTh OOMEXKEHY (DYHKIIIOHAIb-
HICTh 1 MOTPeOyIOTh JIOJATKOBE IPO-
rpamHe 3a0e3eUCHHSI.

Puc. 1. C — micue ouiHioBaHHs
BHYTPilHLoM 51308010 x1pY (IFM, %)
y Tyui yasTpasBykoM (ICAR, 2009)

EdextuBHe cKaHyBaHHS YIBTPa3By-
KOM BHMArae HasBHOCTI PO3KOINY 1 CTaH-
Ky, 00 YTPUMyBaTH TBApHUH y Oa)KaHO-
MY IIOJIOKEHHI Ta O€3IeYHO BiITyCKaTH.
Haiikpanmm € cTaHOK 13 BiJKHIHAMH
OoKoBUMHU TTaHessIMU. [T0TpiOHO yHUKATH
poOOTH Ha TPSIMOMY COHSYHOMY CBITII,
OCKUTBKH BOHO YCKJIAJHIO€ TICPEIVIsi 30-
OpakeHb Ha eKkpaHi. EnekrpuuHuid mpu-
nman morpelye 3a3eMIICHHS. YIIBTpa3By-
KOBE YCTaTKyBaHHs IIPAaIfO€ TOYHO 32
Temmeparypu noitpst nonax §°C. [los-
JKMHA [IePCTi TBApUH IMOBHHHA OyTH HE
Oubie HiX 1,5 cM. Miclie ckaHyBaHHS
3MaIIIyIOTh OIIIEIO (32 TEMITEPaTyPH BHILIE
20°C). lys1 BU3HAYCHHS BHY TPIITHEOM ST~
30BOT0 KUY BUKOPUCTOBYIOTB TIO3OBXK-
He 300pakeHHs B AUIsHIN 11-ro, 12-10 1
13-ro peGep npubIM3HO Ha 2/3 BiacTaHi
BIJI CEPETHBOTO 1 JOPCANTBHOTO (BEPXHBO-
T0) KiHIIs m. longissimus dorsi (puc. 1, 2).

JIJis MiBUIIEHHS TOYHOCTI Pe3ylib-
TaTiB BUMIPIOBAHb YIIBTPA3BYKOM Haii-
Kpalle BH3HAYATU CEPEIHIO BEIUUUHY
1’sTH 300pakeHb. JKUBy macy mij gac
CKaHyBaHHS KO)KHOI TBapHHU BUMIPIO-
IOTh 13 BIAXWJIECHHAM HE Oinplue 7 QHIB
BiJl TaTW CKaHYBaHHJL.

13th i 12thria = A1th rib

Puc. 2. [1o310B:KHE YIBTPa3ByKOBE
300pa:keHHs1, npuiiHATe Mixk 11-M,
12-m i 13-m peopamu (ICAR, 2009)
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Mema podomu — BCTAHOBUTH BIUINB
0COOJIMBOCTEH BaroBOrO POCTY 1 BIKY
320010 MOJIOJHSIKY YKpaiHCBKOI HOp-
HO-psI001 MOJIOYHOI TIOPOJIM HA MapMy-
poBicTk m. longissimus dorsi.

Mamepianu i memoou
00CTiONHEeHHS.

Jocmimkenns nposemm 'y @OI XKypa-
Bymika”, bpoBapchkoro paiiony, Kwuis-
ChKOI 00MacTi Ha Oyrauisgx yKpaiHCHKOT
YOpHO-Psi00i MOIOYHOI mopoau. Bin Ha-
POIDKEHHS 10 4-MiCSIYHOTO BIKY TBapuH
YTPUMYBAJH y TpyIiax 1o 25 roiis. 3a Mo-
JIOYHHMH TIepioJT IM BUITOEHO 110 547,2 KT He-
30HMpaHoro Mosioka Ta 182,4 Kr 30MpaHoro.
Hanasi romisinro TBapuH 3MiHCHIOBAIN 32
partioHaMH, IPUHHATHMH Y TOCTIONAPCTBI,
Ha BIATOMIBEIILHOMY MalIaHIMKy. 3a Tie-
pioa Bi HapOHKEHHS 70 22-MiCSYHOIO

BMS # 1 Quality Grade 1 BMS # 2 Quality Grade 2

BMS # 4 Quality Grade 3

BMS # 10 Quality Grade 4

BMS # 11 Quality Grade 5

BIKy TBaprHaM 3romyBain 36120 MJIx, y
T.Y. Ha 3eJicHI Kopmu Tpuragaio 28,4 %o,
KOHIICHTpoBaHi — 18,4, cokoButi — 14,3 i
rpy6i 12,3 %. 3abiii OyraiiiiB npoBenH y
3a0iitHOMy 1iexy (c. KanuniBka). Tapun
y Ipymm Uit 320010 (hOPMYBAIN METOIOM
30a1aHCOBAHKMX TPYIM-aHAIOTIB. Pi3HHUII
MDK TBAPUHAMH Y TPyTax 3a BIKOM 1 KH-
BOIO MACOIO IIiJ1 yac 3a0010 Ta LIBUJIKICTIO
POCTY Bil HAPOIDKEHHS CTAHOBMIIA 10 5 %0.
[Ticys 3a00r0 OIIHFOBAHHS MapMypPOBOCTI
m. longissimus dorsi 3niicaumm (puc. 3)
MK 12-M Ta 13-M peOpoM 3a METOIUKOO
ICAR (2009).

Pesynvmamu 0ocnionceHHs
ma ix 0620680peHHsI.

MapMypoBicTh HaHIOBIIOTO M’s-
3a CIIMHU BIPOTIIHO 30UIBIIYETHCS HA
45,8 % 3a MiABUINEHHS BiKy 320010

BMS # 3 Quality Grade 3
TR

‘&-.l,& U

BMS # 6 Quality Grade 4

l\’c
i

BMS # 12 Quality Grade 5

Puc. 3. lIkana ouinoBanHusi MapmMypoBocTi M’si30B0i Tkanuuu (JMGA, 2000)
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1. MapmypoBicTb m. longissimus dorsi 'y 6yraiinis 3a pisHux ¢gaxropis, M £+ m

JocnimxyBanuii paktop MapmypoBicTb M’si3a, 0aiB
Bik 3a00r0 TBapuH, Mic 20(n=11) 2.4+0,23
> 22 (n=16) 3,5+0,29%
10 550 (n=9) 2,9+0,31
CepenHb01000BUi PUPICT Bix Bix 551 mo 600 (n = 10) 32+047
HApOJKEHHS J10 320010, T Big 651 10 700 (n=18) 3,6 0,38
noHay 700 (n = 4) 2,3+0,25
Big 350 10 400 (n=12) 2,8+0,33
JKupa maca nepen 3a00eM, Kr Bigl 401 510 450 (n = 15) 294031
K Bim 451 o 500 (n=15) 2,7+0,2
noHaz 500 (n = 4) 4,0+0,41

Mpumitka. *p < 0,05 y nopiBHsHHI 3 TBapuHAMH Y Bili 20 MicsLiB.

Oyraimis Bix 20 g0 22 wmicsiis (Tadm.
1). KoeoimieHT Kopelsiis Mk MapMy-
POBICTIO 3 OAHOTO OOKY i TOBIIHMHOKO
MIiIIKIPHOTO XKHUPY 3 APYroro y Bimi 22
micsiti cranoBuTh 0,68.

3a pi3HOI (paKkTHYHOI >KMUBOI Macu
TBapHH TIiepen 3a00€M MapMypoOBICTh
HAWIOBIIOTO M’si3a CIIMHH KOJIUBAETHCS
Bix 2,7 mo 4,0 6ama. Bona Mae TeHmeH-
miro 1o 30uremends Ha 42,9 % 3a mia-
BUILICHHS JKUBOI Macy Tepe 3a00eM Bif
350-400 no 500 kr i 6inpLre. HaiiBuma 1i
BEJIMYMHA € 32 YKHBOi MacH Iepen 3a00-
em monaja 500 kr. MapMypoBicTh “M’si-
30BOTO Biuka” m. longissimus dorsi 3a
3pOCTaHHA CEPEIHBOJO000BUX ITPUPOCTIB
BiJl HAPOKEHHS 10 320010 Bia 500 T 10
651-700 r Mae TEHICHIIIO 10 3POCTAHHS
Ha 24,1 %. Kpamioro MmapMypoBicTiO Xa-
PaKTepH3y€EThCs M’ 513 OyTaifIiB 32 MIBHI-
KocTi pocty Big 651 10 700 .

OTpumaHi pe3ynbTaTH IiITBEPIKY-
FOTh 3aKOHOMIPHICTh OHTOTCHE3Y BEJIH-
KOi poraroi Xyo0u o0 301IbIICHHS 3
11 BIKOM BMICTY JKHPY y M’sSI30Bil TKaHH-
Hi. MapmypoBicTth m. longissimus dorsi
Ma€ TCHICHIIIO IMOAO IOJIIIICHHS 32
3017bIICHHS] KMBOI Macu TBapuH, 13
sIKOr0 BoHA Mae Bucoki (0,91) koediri-
€HTH KOpeJislii. Burumid BMICT Kupy y
M’s13aX BaxkkoBaropux (Bim 521 mo 580
Kr) OyraiiiB y MOpIBHSHHI 3 JISTKUMH

(Bim 450 o 520 Kr') BCTAHOBJICHO TAKOXK
y mpani (Kul, et al., 2020). YV nerkosa-
TOBHUX TBAapWH CITIIBBIIHONICHHS XHP-
gux kuciior Omera n-6 1o Omera n-3
3Ha4HO HIwK4e (P < 0,05) y nopiBHIHHI
3 Ba)KKOBaroBHMH.

MapMypoBICTh STIOBUYMHH Ma€ TCH-
JIEHLII0 10 MOJIIIIEHHS 3a 30UIbIIEHHS
IIBHUKOCTI POCTY XyHA0OH BiJl HAPOIKCH-
g1 1o 3a6oro. Ilonax 700 r BoHa cro-
HyKa€ BHUPOOHWYHHUKIB JIO 3MCHIICHHS
BIKy peaizailii TBapuH s 320010, IO
OJIHOYACHO HEraTMBHO ITO3HAYACTLCS Ha
MapMypOBOCTI M’s130BOi TKaHWHH. by-
Tl CHMEHTATLCHKOT MOPO/IH 32 BHIIIOT
IIBHUJIKOCTI POCTY TaKOX MArOTh HWKIY
(r=-04 ... -0,5) MapMypOBICTb HaWJIOB-
moro M’siza crimad (Hollo, et al., 2018).
Omxe, 1t popMyBaHHS SUTOBHUYHHH BiJI-
MIHHOT SIKOCTI Kpallli pe3yJIbTaTH MOXKIIH-
BO OTPUMATH BiJI JISTKOBArOBHUX OyTaiIIiB.

Bucnosku ma nepcnekmueu.

MapMypoOBICTb SJTIOBUYUHH  TTOJIITI-
IIy€EThCS 3a 30UIBIICHHS BIKY 320010
TBapHH Ta MIBUAKOCTI X pocty. s
(hopMyBaHHS  SUTOBUYUHHM  BiIMIHHOI
SIKOCTI HEOOXIIHO BW3HAYUTU OITHU-
MaJibHI BIK 320010 1 mapamMeTpu pocTy
TBapuH pi3HUX mopix Ykpainwm. Ciin
JOCITIIUTH BIUIMB Ha ii MapMypOBICTb
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cTari, MOPOIN, TEHOTHITY Ta PIiBHSA TO-
JIBJI1 TBAPHH 13 METOKO BUKOPUCTAHHS 11
MOPSIN i3 IHIIMMU SIKICHUMH O3HaKaMU
JUTst Kaacudikamii TyIn BeTMKOi porarol
XyZA00H, 110 MOTHBYBaTuMe (GepMepiB
BUPOOIIATH 13 SUTOBHYMHU MTPOTHO30BA-
HO SIKICHY TIPORYKINFO JUISl XapuyBaHHS.
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Abstract. The aim of the study is to find the differences in the marbling of beef depending
on the age of young cattle and the characteristics of its growth. It was carried out on bulls of
the Ukrainian Black and White dairy breed in “Zhuravushka”, FG of the Kyiv region. Cattle were
raised and fattened according to the technology of beef production in dairy farming. Their
slaughter was carried out in a slaughterhouse of Kalinovka town. The marbling of m. longissimus
dorsi assessment was performed by a 12-point scale according to the JMGA (2000) method.
It is established that the marbling of the m. longissimus dorsi of the back increases by 45.8%
with increasing age of slaughter from 20 to 22 months. The correlation between marbling and
thickness of subcutaneous fat at 22 months of age is 0.68. In animals with different actual live
weight before slaughter, the marbling m. longissimus dorsi ranges from 2.7 to 4.0 points. It tends
to increase by 42.9 % with an increase in live weight before slaughter from 350-400 to 500 kg
or more. Its highest rate is at a live weight before slaughter of more than 500 kg. The marbling
of the “rib eye” with an increase in the average daily gain from birth to slaughter from 500 g to
651-700 g tends to increase by 24.1 %. The muscle of bulls is characterized by the best marbling
at average daily increments from 651 to 700 g. On the basis of the conducted researches it is
possible to state that marbling of beef depends on age of slaughter of animals and features of
their growth. In Ukraine, the impact of sex, breed, genotype and level of feeding on beef marbling
should be studied in order to develop and adapt domestic standards to world standards for sold
beef in the quality of beef, including its marbling.

Keywords: beef, dairy cattle, intramuscular fat, Ukrainian Black-and-White beef breed.
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