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1. CanitapHo-ririeHiYHa OIL[iHKa 3aCTOCYBaHHS IIpernapaTy HaHOCPi6Ja B HOCISIX Ha OCHOBI M0JliMep /HeOpraHiyHuX
riopuiiB KypsIMHECYy4YKaM

2. Sanitary and hygienic assessment of the use of nanosilver in carriers based on polymer /inorganic hybrids for
laying hens

Pedepar/anoTamis:

1. BunoroBaHHs KypsIM-Hecy4yKaM Iperapary HaHOCpifsia B HOCIisSIX Ha OCHOBI IToJliMep /HeopraHiyHux riopumis y
noszax 0,2 ta 0,4 Mr/rosioBy 3a 00y 3 iHTepBasiom 10 1i6 MPOSIBIIAIIO BIVIUB HA OKPEMI IIOKa3HUKU 6iIKOBOTO,
BYIJIEBOJHOTO, JIMiIHOrO Ta MiHEPAJILHOTO OOMIHY, iIHTEHCUBHICTb BUPAKEHHS SIKMX 3HIDKYBAJIOCh 3 4acoM. Jlo3a
HaHOCpibJa, sika cranosuiia 0,2 Mr/ToJIOBY 3a J00y CIIpUYMHSLTIA GiIbll BUpaKeHUI1 BIJIMB HA MeTabOoJIiuHMI CTaTyC
OpraHiamy Kypei-Hecy4oK IIPOTAroM OHO- Ta IBOKPAaTHOIO 3aCTOCYBaHHs 3 iHTepBasioM 10 1i6, Hix no3a 0,4
Mr/ToJI0ByY 3a 1o6y. Hanonpenapat cpi6sa B 103i 0,4 Mr/Tos10By Ha 10Oy 30ibIIyBaB BMiCT cpibsa Ha 27% Ta mini B
1,9 pa3a, ajnie He BIIJIMBAB HA BMICT LMHKY, 3aJ1i3a Ta CBUHLIO B MIKApayIi Kypsyux seup Ha 10 o6y micyis nepuoro

BUIIOIOBAHHS [IOPiBHSIHO 3 KOHTPOJIeM. JIBOKpaTHe BUIIOIOBAaHHS KypsIM-HeCy4KaMm IpernapaTy HaHoCpibiia B HOCISIX



Ha OCHOBI N0JliMep /HeopraHiyHux riopupis B 103i 0,2 Mr/ToJI0BY 3a 1,00y CIIPUYMHUIIO 361/IbIIE€HHS BMICTY cpibiia B
IIKapamnyIi sielp y 9 pasiB MOPiBHAHO 3 KOHTPOJIEM, OJIHAK HE BIJIMBAJIO HA BMICT Mifi, IIMHKY, 3a71i3a Ta CBUHIJIO
IIOPiBHSIHO 3 KOHTPOJIEM. 30iblIeHHS 103U NTpenapary HaHocpibsa no 0,4 Mr/rosoBy 3a [o0y y IUTHIN Bogi nj1st
KypeH 3a IBOKPATHOTO BUIIOIOBAHHS 301/1bL1yBajIO BMICT Cpibia y mKapasyi sielpb B 11 pas3iB NOPiBHSIHO 3 KOHTPOJIEM
3a cTabiNbHOrO piBHS Mifli, IMHKY, 3aj1i3a Ta CBMHIIIO MOPIBHSIHO 3 KOHTPOJIeM. MiHepasibHUI CKJIa[, MKapalynu
KypSIUUX s€llb 32 TPUKPATHOTO BUIIOIOBAaHHS PO3YMHY IIpenapaTy HaHOCPibJia KypsiM-HeCcydkaMm TeXX 3a3HaBaB 3MiH,
SKi CTOCyBaJIMCs JIMLIE BMiCTy CpibJa B IKapaylli, 30Kpema fo3a 0,2 Mr/ToJIoBy 3a 1,00y CIIPUYMHSAIIA 30i/IbIIEHHS
BMicCTy cpibsa B mKkapasnymi sieup B 6,3 pasa, a go3a 0,4 Mr/rosioBy 3a 100y 36ipIIyBaia BMICT Cpibia B IIKapasyIli
geup B 10,1 pa3a ane He BIIMBAJa Ha PiBEHb PELITH MiHEpaJIbHUX KOMIIOHEHTIB. OJIHOKpPATHE BUIIOIOBAaHHS KypSIM-
HecydkaM Ipernapary HaHoCpibJia B HOCISIX Ha OCHOBI I10J1iMep /HeopraHiyHux ri6puzis B 1osi 0,2 Mr/rosoBy 3a
o0y CIpUsLIIO MiJBULIEHHIO BMICTY cpibsia B 6isKy sielib Ha 24 %, a no3a 0,4 Mr/ToJIOBY He BILJIMBaja Ha
HaKOINWYeHHS cpibiia, i 06MABi 7031 He 3MiHIOBAJIXM BMICT Mili, IMHKY, 321132 Ta CBUHIIO [TOPiBHSIHO 3 KOHTPOJIEM.
TpukpaTHe BUIIOIOBaHHS KypsIM-HeCcy4ykaM IIpernapaTy HaHoCPibjia B HOCisIX Ha OCHOBI II0JliMep /HeopraHiyHUX
riopupis y nosax 0,2 ta 0,4 Mr/rosoBy 3a 00y CIIpUSJIO 30i/IbIIEHHIO HAKOIIMYEHHS CPibiia B OifKy siellb Maiike B 2
pasu MOPiBHO 3 KOHTPOJIEM, OJIHAK HE BIUIMHYJIO Ha BMICT Mifji, IMHKY, 3ajli3a Ta CBUHLIO B LIi}1 YACTHH] AL,
TpukpaTHe 3aCTOCYBaHHS KypsIM-HeCcy4kaM IpernapaTy HaHOCPi6Jia B HOCisIX Ha OCHOBI I0JliMep /HeOpraHiyHuX
riopuziB NPoSIBIIAIIO GibIl BUPAsKEHUI BIUIUB Ha MiHepasIbHUIN CKJIaf JKOBTKIB SI€1Tb, 1110 ITPOSIBIISIIIOCH
IiABUILEHHSIM BMICTY CpibJia B )KOBTKax 3a o34 0,2 MT/Tos10By 3a 100y B 1,8 pasa, a 3a 5o3u 0,4 Mr/TosioBy 3a 100y
- B 2,2 pa3a NopiBHAHO 3 KOHTPoJieM. OIHOpPa30Be BUIIOIOBAHHS KypsIM-HECY4YKaM PO34YrHY IIperapary HaHoCpibia
B HOCIisSIX Ha OCHOBI I10JliMep /HeopraHiyHux riopuzis y nosax 0,2 i 0,4 Mr Ha KypKy Ha J00y CIIPUSIJIO 30ibII€HHIO
J10ro HaKOTIMYEHHS B )KOBTKAX KypsI4ux seup micis 10 1i6 no 44,51 47,5 % y mkapanymi. BvicT cpi6sa B mKapaymi
sellb Kypeli-HeCy4oK, SKi OTpMMYBaJIM PO34MH IIpenapary HaHocpibia B go3ax 0,2 ta 0,4 Mr/ToJioBy 3a 700y
nipsumysascs fo 0,39 ta 0,49 MKr BinnoBinHoO. TpeTe BUIIOIOBAHHS KypsIM-HeCyYKaM IIpernapary HaHocpibia B
HOCIisIX Ha OCHOBI II0JliMep /HeopraHiuyHux riopumis y nosax 0,2 i 0,4 Mr Ha KypKy Ha 100y CIIpUsia Iepepo3Nnominy
4aCTKM Cpibs1a MixK 6iJIKOM i JKOBTKOM f€1lb HACTYITHUM YMHOM: y JKOBTKY BMICT 36i/IbIIMBCS 10 7 %, a B OiJIKY — 10
14,31 9,4 %. [Ipenapat HaHOCPi61a B HOCISIX HA OCHOBI NOJIiMEP /HEOPraHiYHUX TiOPUAIB, IKUi1 OyB 3aCTOCOBAHUIA
KypsIMHecy4dkaMm B fo3ax 0,2 ta 0,4 Mr/ToJsioBy 3a 00y TPUKpATHO 3 iHTepBasioM 10 i6, He TPOsIBJIsie HETaTUBHOTO
BIIJIMBY Ha MiKPOOHUI CKJIA], sIEllb, & TAKOX J03BOJIsIE MaKCUMaJIbHO 36€perTy cuMOioTUYHY MikpodJiopy anapary

TPaBJIEHHA.

2. The administration of the nanosilver preparation to laying hens in carriers based on polymer /inorganic hybrids
in doses of 0,2 and 0,4 mg/head per day with an interval of 10 days showed an effect on individual indicators of
protein, carbohydrate, lipid and mineral metabolism, the intensity of expression of which decreased over time. The
dose of nanosilver, which was 0,2 mg/head per day, caused a more pronounced effect on the metabolic status of
the body of laying hens during one and two applications with an interval of 10 days, than the dose of 0,4 mg/head
per day. The silver nanopreparation at a dose of 0.4 mg/head per day increased the content of silver by 27 % and
copper by 1,9 times, but did not affect the content of zinc, iron and lead in the shell of chicken eggs 10 days after
the first drinking compared to the control. Twice drinking of the nanosilver drug in carriers based on

polymer /inorganic hybrids at a dose of 0,2 mg/head per day to laying hens caused a 9-fold increase in the content
of silver in the eggshell compared to the control, but did not affect the content of copper, zinc, iron and of lead
compared to the control. Increasing the dose of the nanosilver preparation to 0,4 mg/head per day in drinking
water for chickens at two times of drinking increased the silver content in eggshells by 11 times compared to the
control at stable levels of copper, zinc, iron and lead compared to the control. The mineral composition of the shell
of chicken eggs after drinking a solution of the nanosilver preparation three times to laying hens also underwent
changes that related only to the content of silver in the shell, in particular, a dose of 0,2 mg/head per day caused a
6,3-fold increase in the content of silver in the eggshell, and a dose of 0,4 mg/head per day increased the silver
content in eggshell by 10,1, but did not affect the level of the remaining mineral components. A single
administration of a nanosilver preparation to laying hens in carriers based on polymer/inorganic hybrids at a dose
of 0,2 mg/head per day contributed to an increase in the silver content in egg whites by 24 %, and up to at 0,4



mg /head had no effect on silver accumulation, and both doses did not alter copper, zinc, iron, and lead contents
compared to controls. Three times drinking of the nanosilver drug in carriers based on polymer/inorganic hybrids
at doses of 0,2 and 0,4 mg/head per day to laying hens increased the accumulation of silver in egg white almost 2
times compared to the control, but did not affect the copper content , zinc, iron and lead in this part of the egg.
Three times the use of nanosilver in carriers based on polymer /inorganic hybrids to laying hens showed a more
pronounced effect on the mineral composition of egg yolks, which was manifested by an increase in the content of
silver in the yolks at a dose of 0,2 mg/head per day by 1,8 times, and at doses of 0,4 mg/head per day - 2,2 times
compared to the control. A single drinking of a solution of the nanosilver drug in carriers based on

polymer /inorganic hybrids in doses of 0,2 and 0,4 mg per hen per day to laying hens increased its accumulation in
the yolks of chicken eggs after 10 days to 44,5 and 47,5 % in the shell. The silver content in the eggshells of laying
hens that received a solution of the nanosilver drug in doses of 0,2 and 0,4 mg/head per day increased to 0,39 and
0,49 pg, respectively. The third administration of the nanosilver preparation to laying hens in carriers based on
polymer /inorganic hybrids in doses of 0,2 and 0,4 mg per hen per day contributed to the redistribution of the
share of silver between the white and yolk of eggs as follows: in the yolk, an addition of 7 %. increasing its protein
content to 14,3 and 9,4 %. Preparation of nanosilver in carriers based on polymer /inorganic hybrids, which was
applied to laying hens in doses of 0,2 and 0,4 mg/head per day three times with an interval of 10 days, does not
have a negative effect on microbial composition of eggs, and also allows to preserve the symbiotic microflora of
the digestive system as much as possible.
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