AHOTAILISA

Kupuuenxo B. M. BerepunapHo—caHiTapHa €KCIEpTH3a MPOAYKTIB 3a0010
Kyp4aT—OpoiepiB 3a 30aradyeHHs paIlioOHy KOMIUIEKCOM HAaHOMIKPOCJIEMEHTIB. —
Kamidikariitna HaykoBa Tparisi Ha MpaBax PyKOIHCY.

Huceprariss Ha 3400yTTS HAyYKOBOTO CTymHeHs JokTopa (digocodii 3a
cnemianbHicTiO 212 «BerepuHapHa ririeHa, caHiTapis 1 eKcmepTu3a». — XapKiBChbKa
JepKaBHA 300BETepUHApHA akajgemis, MIiHICTEpPCTBO OCBITH 1 HayKuh YKpaiHu,
Xapkis, 2020.

HayxoBa poboTa BHKOHYBajach 3TiHO I1HAMBIAYyaJIbHOTO IIJIAHY acmipaHTa
kadenpu BeTepruHApHO—CAHITAPHOI €KCIIEPTU3H Ta CYJOBOI BETEPUHAPHOI MEIUIIUHU
XapKIBChKOI  JIepaBHOi  300BeTepuHapHOi  akagemii (2016-2020 pp.) 3a
cnenianpHicTIO 212 «BerepuHapHa ririeHa, caditapii 1 ekcneptu3a». Pobota €
YaCTUHOIO HaykoBoi Temu: «Ekcmeptu3a sKkocTi i 0Oe3meyHoCcTI Ta KpuTepii
BETEPUHAPHO—CAHITAPHOIO OILIIHIOBAHHS NPOAYKTIB 3a0010 TBAapUH 3a 30aradyeHHs
palioHy KOMIUIEKCOM HaHOMIKpPOEJIEMEHTIBY», Sika BUKOHYEThCS Ha 0asi kadenpu
BETEPUHAPHO—CAHITAPHOI ~E€KCHEPTU3H Ta CYAOBOI BETEPUHAPHOI MEIULIUHU
XapKIBChKOI JIepKaBHOI 300BETEPUHAPHOI akajemMii (HOMep AepikaBHOI peecTparii
011140004951, 2015-2025 pp.).

VY auceprauiiiHiii poOOTI ymepiie HayKOBO OOIPYHTOBAHO BUKOPUCTaHHS
KOMILIEeKCY HaHoMikpoenementiB Zn, Cu, Ag, Co, Ge, Mg y mo3ax — 1, 10 Ta
20 cm*/om® BOAW, 5 nmi0 MOCHiIb 3 IHTEpBAJIOM Yy 5 mi0 Il BIATOMIBII KypdaT—
OpoitnepiB. ExcnepuMeHTanbHO JOBEIEHO, M0 ONTUMAIbHOIO 03010, Ccepen
nocimkyBanux, € 1cm® mpemapary Ha 1 am° Boau. IIpoBeIeHOK BeTepHHAPHO—
CaHITapHOIO EKCIEPTU3010 TMPOAYKTIB 320010 TTHUI[l BCTAHOBJICHO TMOKPAIECHHS
OpPraHOJENTUYHUX, MIKPOCKOIMIYHMUX, OAaKTEPIOJOTIYHUX IMOKA3HUKIB 1 XIMIYHOTO
CKJIay M’sica, IO CBIIYUTH MPO MIABUIICHHS O10JOTIYHOI Ta Xap4yoBOi IIHHOCTI
IPOJIYKTiB 320010 KypuaT—Opoiiiepis.

BcranoBneno, mo 3a mepiog 3 10— mo 38—y moOy nmocmimy y Kypdar—
OpoiinepiB y 1-i, 2—it Ta 3—ii TOCHITHUX TPYI BIAMIYAETHCS JOCTOBIPHE 301IBIIICHHS
xuBoi macu Ha 30,55-21,06, 20,69-12,75 ta 24,02-13,07 % (p<0,001), BiamoBiaHO,

MOPIBHSHO 3 TMOKa3HUKaMHU y KOHTPOJi. 3a CepelHbOAO00BUM MPUPOCTOM >KHBOI



MacH KypuaT—Opoiinepis HaiiedexTnBHiImO0 3 mocmimkyBannx 103 (1, 10, 20 cm®
npenapaty Ha 1 nm® Boau) € — 1 cm® npemnapary Ha 1 am? Boau.

ExcrniepuMeHTansHO JOBEACHO, IO 30aradyeHHs palioHy Kypdar—OpoisepiB
KOMILIeKCOM HaHomikpoenementiB Zn, Cu, Ag, Co, Ge, Mg BmnpomoBx gocruigy, 3a
3aCTOCYBaHHs Ipernapaty B J031 20 e Ha | ,ZIM3 BOJM TIJBHIINYE KiTBKICTh
neitkormti Ha 20,1-34,3 % (p<0,05), mOpiBHSIHO 3 MOKA3HWKAMU Y KOHTPOJI1, Ha Tl
BMICTY €PUTPOILUTIB 1 KOHILIEHTpAllii TeMOrJI00iHY, YOT0 HE CIOCTEPIraeThCs MiJ dac
3acTOCYBaHHS Hpenapary y 103i — 1 cv’/am® Boau. IT03UTHBHUI BIUTHB HA OPraHi3M
Kyp4aT—OpousepiB KoMIiekcy HaHoMmikpoenemeHTiB Zn, Cu, Ag, Co, Ge, Mg B mo3ax
1 CM3/I[M3 ta 10 CM?’/ILM3 BOJM TIATBEPKYETHCS MO3UTHUBHUMH METaOOJIYHUMHU
3MiHAMHM B OpraHi3Mi JOCIIJHUX KypuaT—OpoiiepiB Ha TJI 3aCTOCYBaHHS
3a3HAaueHOro mpemapary. lIpote 3a nosu mpemapary 20cm® Ha 1 aM° Bomm
B110yBa€ThCS JOCTOBIpPHE 301IbIIIEHHS BMICTY XoJiectepoiy Ha 18,1 % (p<0,01), mo €
HEIMpPSIMUM TOKAa3HUKOM 3HIKEHHsSI (PYyHKIIOHYBaHHs LUKy KpeOca 1 mocuiieHHs
minonizy. Komriekc HaHOMIKpOEJIEMEHTIB HE CHPUYMHSAE HETaTUBHOIO BIUIMBY Ha
OlocUHTeTUYHY (YHKIIIO TEYiHKH, (YHKIIIOHAJBHUNA CTaH HUPOK, AaKTHUBHICTb
octeobsactiB. Ha 38 mo0y nocnigy HalOuibinl e()EKTUBHOK BHUSBHUIACH 1034
KOMILIEKCY HaHoMikpoerxementis Zn, Cu, Ag, Co, Ge, Mg 1 cm® a 1 am® Bogu, 110
KOPEJIOE 31 30UTbLIEHHSM MPUPOCTY KUBOI MACH Y ITULI LI€T TPYIH.

3a pe3yinbTaramMM OOIPYHTOBAHO, M0 30arayeHHs palioHy Kypdar—
OpoiinepiB KoMIUIEKCOM HaHOMiKpoenemeHTiB Zn, Cu, Ag, Co, Ge, Mg ne cripuunssie
MOpYUIEHb  KJIIHIYHOTO  CTaHy, MNaroMop(ojoriyHux 3MiH Ha Makpo— 1
MIKpOCKOIIIYHOMY pIBHSIX B oOpraHi3mi Kypuar—OpownepiB. 3rigno 3 JCTY
3136:2017 Tymiku KypuaT—OpoiiIepiB KOHTPOIBHOI 1 IOCTIIHUX TPYI BiAMOBIIAIOTH
MepIIiil  Kareropii BroJ0OBaHOCTI. 3acTOCYBaHHS B pallOHI KypuyaT—OpoiiepiB
KOMIUJIEKCY HAHOMIKPOEJIEMEHTIB MIJBHUINYE JETYCTaIlliiHy OIlIHKYy M’sica Ta
OyJbHOHY 3 HBOTO.

3’sCOBaHO, M0 Yy TPYJHUHHHUX 1 CTETHOBUX M’si3aX Kyp4aT—OpousepiB
JOCIITHUX TPYII, 3a 30aradeHHs paiioHy KOMIUIEKCOM HaHOMikpoenemeHTiB Zn, Cu,
Ag, Co, Ge, Mg, cnioctepiraeThcsi OCTOBIpHE 3MeHIIeHHs Bosioru Big 0,59 no 0,79 %

(p<0,05) ta 361nbmenHs cyxoi pedoBunau Bix 0,59 mo 0,80 % (p<0,05), y mopiBHSHHI



3 KOHTPOJIEM, a TaKOX JOCTOBIPHO 301mbInyeThes BMIcT Oinka Bim 0,32 mo 2,11 %
(p<0,05), 1110, B CBOIO UEPry, MABUIIYE KAJTOPIHHICTh M sca.

3acTocyBaHHS y pallioHl KypyaT—OpoiliepiB KOMIUIEKCY HAHOMIKPOEJIEMEHTIB
Zn, Cu, Ag, Co, Ge, Mg y mo3i 1 cM/nM® BoIH MPU3BOJUTE JI0 TOKPAICHHS
010JIOT1YHOT IIIHHOCTI M’sica 3a pPaxyHOK 30UIbIICHHS 3aMIHHUX 1 HE3aMIHHUX
aMIHOKHCIIOT y M’si3aX rpyaHuHu Ha 3,95 ta 3,27 %, BiIMOBIAHO, a Y M 53aX CTETHA —
Ha 2,33 ta 0,63 %, BIAMOBIAHO 3a pPaxyHOK IMOKpAIIEHHS 3aCBOEHHS KOPMY Ta
CTUMYJIIOBAaHHS CHHTE3y AaMIHOKHUCIOT i BIUIMBOM CKJIQJHUKIB KOMILIEKCY
HAHOMIKPOEGJIEMEHTIB, a TaKOX pEECTPYETbCS TEHIGHIE 10  30UIbLICHHS
CITIBBIJTHOIIIEHHS TPUIITO(DAHY /10 OKCUIIPOJIIHY, IIOPIBHSAHO 3 KOHTPOJIEM.

[Tin BrutmBoM KoMIwiekcy HaHomikpoenmemeHtiB Zn, Cu, Ag, Co, Ge, Mg y
npo6ax Kupy—cupiio 1—i gocrmiznoi rpymu (1em>/aM° BOM) peecTpyeThes TeHICHIiS
70 3MEHIIIEHHS BMICTY HACHMYEHHUX 1 30LIBIICHHS HEHACHMYEHUX >KUPHUX KHUCIOT 1
MMO3UTUBHUN BIUTMB Ha TIOKa3HUKH SKOCTI BHYTPIIIHBOTO KUPY TYIIOK KypUaT, a came
Ha TTOKA3HUKHU KUCIOTHOTO Ta MEPOKCUIHOTO YHCET.

3acrocyBanHs Kkommiekcy Zn, Cu, Ag, Co, Ge, Mg y mosax 1 cm®/mm?,
10 CMS/)IM3 120 CM3/I[M3 BOJIY, HE CIPUYMHSIE HETaTUBHOTO BIUIMBY Ha MiHEpaJbHUM
Ta BITAaMiHHUU CKJIaja y 301pHOMY M SCi, CEpIIi, IEYIHI Ta M’SI30B1i YaCTHUHI IUTYHKY
Kyp4aTr—Opousepis.

3a oTpUMaHUMHU pe3yJbTaTaMH JOCITIKEHb BCTAHOBIIEHO, IO M’ICO KypuyaT—
OpoiiiepiB BCIX JOCHITHUX TPYI 3aJHIIAETHCA CBIKUM MPOTITOM 4—X 110 30epiranHs
3a temmeparypu 0...4 °C, mo miATBEpPAKEHO KOMILJIEKCOM METOMIB JOCHIIKECHb.
M’sico  Kypuar—OpoisepiB KOHTPOJIbHOI TPYNHU TICYEThCS MIBUAIIEC, HIK M SCO
JOCIITHUX TPYyI, M0 MiATBEepAKeHo 30utbmeHHsM BmicTy JIOKK Ha yeTBepTy 100y
30epiraHHsl Ta HAsBHICTIO B HBOMY HPOJYKTIB TEPBHUHHOIO pO3Maay OlLJIKIB.
[Iponyktu 320010 KypuaT—OpoHIepiB KOHTAMIHYIOThCS  OaKTEpisIMH  MEHIIE
BIIPOJIOBXK BCHOT'O BCTAHOBJIEHOTO TE€PMIHY 30€piraHHs 3a TeMIlepaTypu 30epiraHHs
0...4 °C. Haiimenun nokazHuku MA®AHM Ta BI'KII BcTaHoBieHO y ckelneTHUX
M’si3aX, CepIl, MeYiHIll 1 M S30BI YaCTUHI NUIYHKY Kyp4aT—OpousiepiB, SKUM
BUTOIOBaIM HaHOMikpoenemeHTu Zn, Cu, Ag, Co, Ge, Mg B no3i 20 CM3/JIM3 BOJIN.

[Ipobu ™m’sca KypuaT—OpoiliepiB sIK KOHTPOJIbHOI, TakK 1 JOCTIAHUX TPy HE



CIOPUYUHSIOTh HETaTUBHOTO BIUTUBY Ha MOpGoQi3100riuHl MOKa3HUKU 1HGY30pii
Colpoda steinii, a, oTke He BUSBIISIIOTH TOKCHYHOCTI.

BcranoBneHo, 110  BUIOIOBaHHS  KypuyaTaM—OpOMHJEpIB  KOMILJIEKCY
HaHomikpoenemenTiB Zn, Cu, Ag, Co, Ge, Mg B mo3i 1 cv/nv® muTHOT BOMM B
peXuMi I’SITh AI0 TOCHIIL 3 IHTEPBAJIOM IT’SITh J10 HE CHPUYHHSE CTPYKTYpPHO—
(YHKI[IOHATBPHUX 3MIH y BHYTPIIIHIX OpraHax 1 CKEJIETHUX M’ s3ax, MpOTe A03U
3a3HadeHoro npemnapary 10 1 20 cm® Ha 1 am° nuTHOI BoH CIPUYHUHSIOTH CTPYKTYPHI
NOpPYIICHHS B TEYiHI[, HUPKaX Ta CeJe3lHlll, a, OT)KE€ HEraTMBHO BIUIMBAIOTh Ha
OpraHi3M ITHIII.

Ha migcraBi oTpuMaHUX pe3yJbTaTiB JOCIHIKEHb JOBEICHO, 10 MPOIYKTH
320010 KypuyaT—OpousepiB, SIKMM YIPOJOBX BIATOIBII 3aCTOCOBYBAIM KOMILIEKC
HaHOMIKpPOCJIIEMCHTIB Zn, Cu, Ag, Co, Ge, Mg y 11031
1 ev¥mv®  murHoi BOJM, 3a OPraHOJICNTHYHUMH, QI3UYHUMH, XIMIYHUMHU,
TOKCUKO—O10JIOTIYHUMH, MAKpO— Ta  MIKPOCKOIIYHUMH, OaKTeploJOT1YHUMHU
MOKa3HUKAaMHU, BIAMNOBIIAIOTh BUMOTaM HOPMAaTUBHO—TEXHIYHHUX JIOKYMEHTIB
VYkpainu, € 0e3neYHUMH 1 AKICHUMH, a OTXKE, MOXKYTh OyTH TOMYIICH] 10 peasizaiii
0e3 oOMexeHb. YIOCKOHAJEHO CHOCi0 BU3HAYEHHS BOJIOTOYTPUMYIOUOI 3AaTHOCTI
M’sica 3a paxyHOK aBTOMaTH3allii IbOTO TMPOIECY, MIABUIIYETHCSA TOYHICTh
OJIEp’KaHUX PE3YyJIbTATIB 1 ONTUMI3ALlIS TOCTIIKEHHS.

HaykoBa HOBU3Ha JOCHIIKEHb MIATBEp/KEHA ACKIApalliiHUMU TaTEHTaMU
VYkpainu Ha KOPUCHY MOJIETb. 3allpOMIOHOBAHO CIOCIO MiABUIIICHHS MPOJTYKTHBHOCTI
Kypuatr—OpoiinepiB (eknapaiiiiHuii naTeHT YKpainu Ha koprcHy mozaens Ne 100171)
Ta YJIOCKOHAJEHO CIMOCI0 BU3HAYEHHS BOJOTOYTPUMYIOUOI 37aTHOCTI M’sica
(mexnapariiitHuii maTeHT YKpainu Ha kopucHy Mojenb Ne 103354).

JUist miATBEPAKEHHS NMPAKTUYHOTO 3HAYEHHS pOOOTH 3allpOIOHOBaHA CXEMa
BUPOIIYBaHHS  Kyp4yaT—OpoiliepiB 3  BBEJAEHHS B  pPaIlilOH  KOMIUIEKCY
HAHOMIKpPOEJIEMEHTIB. Po3po0ieni HayKOBO—METOIUYHI pexomeHaarii
«BerepuHapHo—caHITapHa €KClepTU3a 1 OI[IHOYHI KpUTEpil NPOIYKTIB 32000
Kyp4yaT—OpoiiepiB 3a 30araueHHs paiioHy KOMIUUIEKCOM HaHOMIKPOEJIEMEHTIB
(PexomenmoBani 0 BuaaHHA HayKoBO—METOAMYHOIO KoMiciero MiHicTepcTBa

arpapHoi TIOJITUKH Ta TMPOJOBOJILCTBA YKpaiHM 3 Hampsmy «BerepunapHa



MeauuHay, TpoTokod Ne 1 Bix 11 cigns 2019 p.). Matepianu aucepTaiiii BKIFOYSHO
70 HABYAJIIBHOTO TMOCIOHMKA: «ATIac BETEPUHAPHO—CAHITAPHOTO 1HCIEKTYBAHHS
OpOAYKTIiB 3a0010 TBapuH» (2015).

OneprkaHi pe3yabTaTd BIPOBAIKEHO B HAaBYAJIBHUN MPOLEC ISl MiATOTOBKU
CTYICHTIB BUIIUMX HaByaidbHUX 3akianiB |lI1-1V piBHIB akpemurarliii Ta y HayKOBUX
JOCTI/DKEHHAX Ha Kadeapax HaBUaJbHUX 3aKJIagiB 1 J1abopaTropisix HayKOBO—
TOCTIIHUX YCTaHOB YKpaiHH.

OcHoBHHIT 00’€M UCepTaIiitHOT poOOTH BUKOHAHO Ha Kadeapl BeTepruHAPHO—
CaHITapHOI €KCIEPTU3H Ta CYI0BOI BETEPUHAPHOT MEAUIIMHA XapKiBChKOI Iep:KaBHOT
300BeTepuHapHoi akaaemii BopojgoBxk 2014-2020 pp. Oxpemi HOCHIIKEHHS
MIPOBEICHO y aKpeIuTOBaHUX Jiaboparopisx I[Hctutyry TtBapunHuuTtBa HAAH
VYkpainn (M. XapkiB): BU3HAQUEHHS 3arajibHOi TOKCHYHOCTI, XIMIYHHUM CKJaj 1
OloJioriyHa I[IHHICT, M’sca, JETYCTallliH1 JOCIHIPKeHHs, BU3HA4YeHHS pH M’sca,
OIliIHKa BITaMIHHOTO Ta MiHEpaJbHOTO CKJIady M’sica, HalioHambHOro HayKOBOTO
HEeHTpY «IHCTUTYTY €KCIEepUMEHTANLHOI 1 KIIHIYHOI BETEepUHAPHOI MEIULIUHUY» (M.
XapkiB): KIIHIYHI Ta OIOXIMIYHI JOCHIKEHHS KpOBI, YKPaiHCHKOTO HAayKOBO—
nociigHoro iHctutyty ouii Ta xkupiB HAAH Vkpainu (M. XapkiB): BU3HA4YCHHS
KUPHOKHUCIOTHOTO CKJIQJy 3pa3KiB KypsdOro XUpYy Ta MOKa3HUKIB HOTO SIKOCTI,
BUPOOHUYO—TEXHIYHOTO ILIEHTPY KOHTPOIIO SKOCTI MNPOAYKLIi, KOMOIKOpMY Ta
KOMOIKOpMOBO1 cupoBuHU BAT «MuponiBcbkuii  xmbonpoaykt» (M. KuiB):
BU3HAYECHHS aMIHOKHCIOTHOTO CKjlaay M’sica, JIHIPOMEeTpOBCHKOTO HAYyKOBO—
JOCIIITHOTO LIEHTPY O0100€3MeKH Ta EKOJIOTIYHOro KOHTpoito pecypciB AIIK (m.
JIHITIPO): TPOBOJMIM TICTOJIOTIYHI JOCHIIPKEHHS, HaBUYaJIhbHO—HAYKOBa J1abopaTopis
T€HETUYHO MOJICKYJISIPHUX METO1B nociipkenHs iM. [1. 1. Bepouipkoro XapkiBcbKoi
Jep>KaBHOI 300BETEPUHAPHOI aKaeMii: MIKpOO10JIOT1UH1 JOCTIIKEHHS.

Po6oTy BuKOHYBanu BIAMOBITHO 10 «ECBPOIMEUCHKOT KOHBEHIII MPO 3aXHCT
XpeOeTHUX TBapHWH, SIKUX BHKOPHUCTOBYIOTH IS €KCIIEPUMCHTAJIbLHUX Ta HAYKOBHUX
minei» (CrpacOypr, 1995), «3aranbHuX €TUYHUX TPHUHIUIIB EKCIEPUMEHTIB Ha
tBapuHax» (Ykpaina, 2010), mo Biamosimae monokeHHAM 3akoHy Ykpainu «IIpo
3aXHMCT TBApUH BiJ] JKOPCTOKOTO IMOBOKCHHS». ['0yBanmM KypyaT MOBHOIIHHAMH

KOMOIKOpMaMu — OCHOBHUU parfioH. JlocTym nTuii A0 KOpMy Ta BOAM HE



oOMexyBaBcs. [lapamerpu  MiKpokiiMaTy B OPHUMIIIEHHI  PeryJIOBaJINCA
aBTOMATHYHO.
Knwuosi cnosa: BeTepuHapHO—CaHITapHa EKCIIEPTU3a, Kypyara—Opoiiepw,

KOMITJIEKC HAHOMIKPOEJIEMEHTIB, MMPOIYKTH 320010, OE3MEeUHICTh, SAKICTh.

ANNOTATION

Kirichenko V.M. Veterinary—sanitary examination of slaughter of broiler
chickens products for the enrichment of the diet with a complex of
nanomicroelements. — Qualified scientific work on the rights of the manuscript.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 212 Veterinary hygiene, sanitation and examination —
Kharkiv State Zooveterinary Academy, Ministry of Education and Science of
Ukraine, Kharkiv, 2020.

The scientific work was performed according to the individual plan of a
graduate student of the Department of Veterinary Sanitary Examination and Forensic
Veterinary Medicine of the Kharkiv State Veterinary Academy (2016-2020) in the
specialty 212 «Veterinary Hygiene, Sanitation and Examination». The work is part of
the scientific topic: «Examination of quality and safety and criteria for veterinary and
sanitary evaluation of slaughter products for enrichment of the diet with a complex of
nanomicroelements», which is performed on the basis of the Department of
Veterinary Sanitary Examination and Forensic Medicine of Kharkiv State Veterinary
Academy (state registration number 01114U004951, 2015-2025).

In the dissertation work for the first time it was scientifically substantiated use
of a complex of nanomicroelements Zn, Cu, Ag, Co, Ge, Mg in the doses — 1, 10 ta
20 cm®/dm?® water, 5 consecutive days with an interval of 5 days for fattening broiler
chickens. It is experimentally proved that the optimal dose, among the subjects, is 1
cm® of the drug per 1 dm® of water. The veterinary and sanitary examination of
poultry slaughter products revealed an improvement in organoleptic, microscopic,
bacteriological parameters and chemical composition of meat, which indicates an

increase in the biological and nutritional value of broiler slaughter products.



It was found that during the period from the 10th to the 38th day of the
experiment in broiler chickens 1-st, 2-—nd and 3-rd experimental groups there was a
significant increase in live weight on 30,55-21,06, 20,69-12,75 ta 24,02-13,07 %
(p<0,001), in accordance, compared with the control. According to the average daily
increase in live weight of broiler chickens, the most effective of the studied doses (1,
10, 20 cm® of the drug per 1 dm? of water) is the dose of 1 cm® of the drug per 1 dm?
of water. It is experimentally proved that the enrichment of the diet of broiler
chickens with a complex of nanomicroelements Zn, Cu, Ag, Co, Ge, Mg during the
experiment, when using the drug at a dose of 20 cm® per 1 dm® of water increases the
number of leukocytes by 20,1-34,3 % (p<0,05.), compared with the control, against
the background of erythrocyte content and hemoglobin concentration, which is not
observed when using the drug in a dose of 1 cm® / dm® of water. Positive effect on the
body of broiler chickens of the complex of nanomicronutrients Zn, Cu, Ag, Co, Ge,
Mg in doses of 1 cm® / dm® and 10 cm® / dm® of water is confirmed by positive
metabolic changes in the body of experimental broiler chickens on the background of
the use of this drug. However, at a dose of 20 cm® per 1 dm® of water there is a
significant increase in cholesterol on 18,1 % (p<0,01), which is an indirect indicator
of reduced Krebs cycle and increased lipolysis. The complex of nanomicroelements
does not cause a negative effect on the biosynthetic function of the liver, the
functional state of the kidneys, the activity of osteoblasts. On the 38th day of the
experiment, the dose of the nanomicroelement complex was the most effective Zn,
Cu, Ag, Co, Ge, Mg 1 cm?® per 1 dm?® of water, which correlates with an increase in
live weight gain in birds of this group.

According to the results of the obtained data it is substantiated that the
enrichment of the diet of broiler chickens with a complex of nanomicroelements Zn,
Cu, Ag, Co, Ge, Mg does not cause clinical disorders, pathomorphological changes at
the macro— and microscopic levels in the body of broiler chickens. According to
SSTU 3136: 2017 carcasses of broiler chickens of control and experimental groups
correspond to the first category of fattening. The use of a complex of nano-trace
elements in the diet of broiler chickens increases the tasting evaluation of meat and

broth from it.



It was found that in the pectoral and thigh muscles of broiler chickens of
experimental groups, for enrichment of the diet with a complex of
nanomicroelements Zn, Cu, Ag, Co, Ge, Mg, there is a significant decrease in
moisture from 0,59 to 0,79 % (p<0,05) and an increase in dry matter from 0,59 to
0,80 % (p<0,05), compared with the control, as well as a significant increase in
protein content from 0,32 to 2,11 % (p<0,05), which, in turn, increases the caloric
content meat.

Use in the diet of broiler chickens of a complex of nanomicronutrients Zn, Cu,
Ag, Co, Ge, Mg at a dose of 1 cm® / dm® of water leads to an improvement in the
biological value of meat by increasing the essential and non—essential amino acids in
the sternum muscles by 3,95 and 3,27 %, respectively, and in the thigh muscles — by
2,33 and 0,63 %, respectively, by improving the assimilation of feed and stimulating
the synthesis of amino acids under the influence of the components of the complex of
nanomicroelements, and there is a tendency to increase the ratio of tryptophan and
oxyproline, compared with the control.

Under the influence of a complex of nanomicroelements Zn, Cu, Ag, Co, Ge,
Mg in the samples of raw fat of the 1st experimental group (1 cm® / dm® of water)
there is a tendency to decrease the content of saturated and increase unsaturated fatty
acids and a positive effect on the quality of internal fat of chicken carcasses, namely
acid and peroxide values.

Application of the complex Zn, Cu, Ag, Co, Ge, Mg in doses of 1 cm® / dm?, 10
cm®/ dm? and 20 cm®/ dm? of water, does not cause a negative effect on the mineral
and vitamin composition in the meat, heart, liver and muscle of the stomach of broiler
chickens.

According to the research , it was found that the meat of broiler chickens of all
experimental groups remains fresh for 4 days of storage at a temperature of 0... 4 °C,
which is confirmed by a set of research methods. The meat of broiler chickens in the
control group spoils faster than the meat of the experimental groups, which is
confirmed by the increase in LFA content on the fourth day of storage and the
presence of products of primary protein breakdown. Slaughter products of broiler

chickens are contaminated with bacteria less during the entire storage period at a



storage temperature of 0... 4 °C. The lowest indicators of MAFANM and BGIB were
found in skeletal muscles, heart, liver and muscular part of the stomach of broiler
chickens, which were fed nanomicroelements. Zn, Cu, Ag, Co, Ge, Mg at a dose of 20
cm® / dm® of water. Meat samples of broiler chickens of both control and
experimental groups do not cause a negative effect on the morphophysiological
parameters of ciliates Colpoda steinii, and, therefore, do not show toxicity.

It is established that feeding broiler chickens a complex of nano—trace elements
Zn, Cu, Ag, Co, Ge, Mg at a dose of 1 cm® / dm® of drinking water for five
consecutive days with an interval of five days does not cause structural and functional
changes in the internal organs and skeletal muscles, but doses of this drug 10 and 20
cm® per 1 dm?® of drinking water cause structural disorders in the liver, kidneys and
spleen, and therefore adversely affect the body of the bird.

On the basis of the received results of researches it is proved that products of
slaughter of broiler chickens to which during fattening applied a complex of
nanomicroelements Zn, Cu, Ag, Co, Ge, Mg at a dose of 1 cm® / dm® of drinking
water, organoleptic, physical, chemical, toxico—biological, macro— and microscopic,
bacteriological indicators, meet the requirements of regulatory and technical
documents of Ukraine, are safe and high quality, and therefore can be approved for
sale without restrictions. Improved method for determining the moisture holding
capacity of meat by automating this process, increasing the accuracy of the results
and optimizing the study.

The scientific novelty of the research is confirmed by the declaratory patents of
Ukraine for the utility model. A method for increasing the productivity of broiler
chickens (declarative patent of Ukraine for utility model Ne 100171) and improved a
method for determining the moisture holding capacity of meat (declarative patent of
Ukraine for utility model Ne 103354).

To confirm the practical significance of the work, a scheme of growing broiler
chickens with the introduction of a complex of nanomicroelements into the diet is
proposed. Developed scientific and methodological recommendations «Veterinary
and sanitary examination and evaluation criteria for slaughter products of broiler

chickens for enrichment of the diet with a complex of nano-trace elements



(Recommended for publication by the Scientific and Methodological Commission
of the Ministry of Agrarian Policy and Food of Ukraine in the field of «Veterinary
Medicine», protocol Ne 1 of January 11, 2019). The materials of the dissertation are
included in the textbook: «Atlas of veterinary and sanitary inspection of slaughter
products» (2015).

The obtained results are implemented in the educational process for the
preparation of students of higher educational institutions of IlI-IV levels of
accreditation and in scientific research at the departments of educational institutions
and laboratories of research institutions of Ukraine.

The main volume of the dissertation was performed at the Department of
Veterinary Sanitary Examination and Forensic Veterinary Medicine of the Kharkiv
State Zooveterinary Academy during 2014-2018. Some studies were conducted in
accredited laboratories of the Institute of Animal Husbandry of NAAS of Ukraine
(Kharkiv): determination of general toxicness, chemical composition and biological
value of meat, tasting researches, determinations of pH meat, estimation of vitamin
and mineral composition of meat, the National Research Center of the Institute of
Experimental and Clinical Veterinary Medicine (Kharkiv): clinical and biochemical
analyses of blood, the Ukrainian Research Institute of Oil and Fats of NAAS of
Ukraine (Kharkiv): determination of fatty acid composition of standards of chicken
fat and indexes of his quality, production—technical center for quality control of
products, feed and feed raw materials of OJSC «Myronivsky Khliboproduct» (Kyiv):
determination of amino acid composition of meat, Dnipropetrovsk Research Center
for Biosafety and Environmental Control of Agricultural Resources (Dnipro):
conducted histological researches, educational and scientific laboratory of molecular
genetic research methods named after P. I. Verbitsky at the Department of
epizootology and veterinary management of Kharkiv State Zooveterinary Academy
(Kharkiv): microbiological research.

The work was performed in accordance with the «European Convention for the
Protection of Vertebrate Animals Used for Experimental and Scientific Purposesy
(Strasbourg, 1995), «General Ethical Principles for Animal Experiments» (Ukraine,

2010), which corresponds to the Law of Ukraine ill-treatment. « Chickens were fed



complete feed — the main diet. The bird’s access to feed and water was not restricted.
The parameters of the microclimate in the room were adjusted automatically.
Key words: veterinary and sanitary examination, broiler chickens, nanomicroelement

complex, slaughter products, safety, quality.



