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A simple and effective nanobiotechnology is proposed, aimed at reducing the endogenous and exogenous contamination of chicken
eggs by opportunistic and pathogenic microflora in the processes of their formation and subsequent storage. The key element of this
nanobiotechnology is a special preparation of nanosilver, stabilized in biocompatible and biodegradable silica/polyacrylamide hybrid
carriers (SiO,-g-PAAm), which is orally administrated to laying hens with drinking water [1,2]. In this paper, various aspects of obtaining a
nanosilver preparation in hybrid solutions and possible changes in its state under the influence of factors such as the pH of the solution,
the concentration of nanoparticles, the presence of NaCl as in a "physiological solution”, as well as visible light are considered. Then the
results of systematic studies of the biological impact of the developed nanosilver preparation on the clinical condition of laying hens,
morphological and biochemical parameters of their blood, as well as morphological, microbiological and chemical parameters of chicken
eggs are partially represented. +
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For the experiment, 45 laying hens of the High Line W36 cross at the age of 38 weeks

Lot A [ smal NaBH, e 200 CUOTTM T T : were selected. Three groups of laying hens (n=15) such as Control and Research 1-2 were
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Cagnps=0.001 (Research 1) and 0.002 kg/m? (Research 2), which corresponded to doses of  :
: nanosilver 2-107 and 4-10"7 kg per hen, respectively. The laying hens were fed from drmkers,
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content of various metals in the shell, white and yolk of eggs. The biochemical parameters
: of blood serum of chickens of different groups were also determined on the 10th, 20th
. and 30th days of the experiment.
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The metal content in the shell of chicken eggs The metal content in the protein of chicken eggs The metal content in the yolk of chicken eggs
Metal content -10°, kg/kg Metal content -10°, kg/kg Metal content -108, kg/kg
Metal Groups of laying hens Metal Groups of laying hens - Metal Groups of laying hens -
Control Research 1 Research 2 Control Research 1 Research 2 Control Research 1 Research 2

After 10 days
Ag 1 0.0007 +£0.0002" 0.0040 +0.0020" 0.0040 + 0.004

After 10 days
Ag 0.006 £ 0.002~ 0.008 +0.001 ¥ 0.008 + 0.00

After 10 days
Ag 0.0006 + 0.0001" 0.0008 +0.0001" 0.0007 = 0.000

Cu 0.5+0.1 0.5+0.1 0.9+0.1 Cu 0.30+£0.10 0.28 = 0.08 0.30 £ 0.05 Cu 1.4+0.1 0.9+04 1.0+ 0.3
Zn 2.0+£0.2 1.5+0.6 2.8+0.9 Zn 0.0020 = 0.0010" 0.0018 +0.0004" 0.0020 £+ 0.000 Zn 22+ 8 20+ 8 19+5
Fe 0.6 £0.3 0.5+0.2 0.6 £ 0.2 Fe 0.027 £ 0.004 0.030 £ 0.007 0.030 £ 0.008 Fe 27 +8 35+10 23 +10
Pb 0.009 £0.004 Y 0.004 +£0.001 " 0.008 +0.00 Pb 0.033 £ 0.003 0.049 £ 0.004 0.061 £ 0.005 Pb 0.035 £ 0.020 0.053 £ 0.030 0.025 + 0.010
After 20 days After 20 days After 20 days
Ag | 0.007 +0.004| 0.063+0.0201 0.080+0.006Y . .. . . . . . . Ag | 0.0006 + 0.0001 0.0006 + 0.0003" 0.0009 +0.0002) . Ag | 0.0007 +0.0001 0.0010 + 0.0001) 0.0040 + 0.000
Cu 2.7+0.9 0.8+0.2 1.1+0.4 :Plasma-optical | cu 0.15 + 0.01 0.21 + 0.07 0.19 +0.02  Plasma-optical icu 1.6 +0.1 1.4+0.5 1.2+0.5
Zn 3.0+1.0 2.0+0.2 3.0+2.0 eémission  : zn 3 0.0020 + 0.0003" 0.0017 + 0.0004" 0.0019 + 0.000 emission iz 29+3 26+ 10 26+ 10
Fe 0.5+ 0.2 0.7+0.1 0.9+02 & SPectrometry i . 8 0(010+0.010 | 0.014+0.009 | 0.010 +0.002 : SPectrometry i, 45+ 4 39 + 20 40+ 20
Pb 0.024 £ 0.009 | 0.007 +£0.001 " 0.010 +£0.00 Pb 0.040 £ 0.010 0.039 £ 0.008 0.036 £ 0.003 Pb 0.013 £ 0.004 0.020 £ 0.020 0.017 £ 0.003
After 30 days After 30 days After 30 days
Ag 0.006 £ 0.006 ¢ 0.038 + 0.007 4 0.060 = 0.02 Ag 0.0005 +£ 0.0001" 0.0011 +0.0001" 0.0011 + 0.000 Ag 1 0.0006 = 0.0001 0.0011 + 0.0002% 0.0013 + 0.000
Cu 0.7+0.2 0.6 £ 0.2 0.6 £ 0.2 Cu 0.30+£0.10 0.30+£0.10 0.20 £ 0.07 Cu 1.4+0.4 1.6 +0.3 1.2+ 0.5
Zn 2.3+0.5 1.1+0.3 2.5+0.9 Zn 0.0020 £ 0.0001" 0.0017 +0.0004" 0.0021 + 0.000 Zn 26+ 10 285 17+ 6
Fe 0.2+0.1 0.17 £ 0.03 0.1+0.1 Fe 0.025 + 0.002 0.030 £ 0.003 0.030 £ 0.010 Fe 38 + 20 41 £ 10 29 +10
Pb 0.006 £ 0.002 Y 0.005 +0.001 0.006 +0.00 Pb 0.088 + 0.008 0.083 £ 0.004 0.093 £ 0.003 Pb 0.029 + 0.010 0.047 £ 0.009 0.030 + 0.002
Biochemical markers of blood serum of |ay|ng hens . CO“CIUSlOnS ...........................................................................................................
{ 1. The formation of silver nanoparticles (AgNPs) in hybrid SiO,-g-PAAm carriers by borohydride reduction of AgNO, was confirmed:
Value : by the appearance of a surface plasmon resonance band (SPRB) in UV-Vis spectra. Kinetic studies of this process have shown that :
Parametdll Groups of laying hens the structure and yield of AgNPs in carriers depend on the Ag-salt concentration (see the scheme). At a low concentration of Ag-
Control Research 1 Research2 i salt (<0.018 kg/m?3), the resulting AgNPs had a prlmary (dlsordered) structure and a low yield. In the concentration region = 0. 018
After 30 days : kg/m3, ordered (crystalline) AgNPs were formed in hybrid “coronas”.
Total protein, kg/m? 44 + 3 46 + 4 59 + 3 i 2. The developed. preparat_lon was resistant to dllutlon. to the_ addition of NaCL, as in phy5|olog|ca[ solutlpn , to pH=9, as |p the
Albumin, kg/m? 22405 21+0.4 6.8+ 06 intestines of a living organism, byt showed a gradual dissolution of AgNPs at pH=2. However, the dlssqlut.lc.)n rate was re_Iatlver
1 : low, indicating that the preparation could successfully overcome the stomach of laying hens without significant dissolution of
Cholesterol, kg/m3 1.9+0.3 2.2+0.9 1.3+0.6 : . . . . - - . . .
’ : AgNPs. The silver preparation was highly stable over time in the absence of light and in the presence of light (in the latter case,
Creatinine, mol/m® 0.070 + 0.006 0.076 + 0.003 0.064 +0.004 : ;¢ 5 relatively low concentration of AgNPs).
Glucose, mol/m? 9.9+1.0 11.9+0.5 8.7%0.7 : 3. During the biological experiment, the safety of chickens in all groups was 100%, and their egg productivity did not differ
ALT-103, U/m?3 12+ 2 14 +1 11+1 : between groups. Three times feeding of laying hens with a solution of the drug in both doses did not affect the morphological :
AST-103, U/m3 130 + 20 109 + 8 140 + 10 : parameters of chicken eggs: the mass of the eggs themselves and their individual components (protems yolks and shells). At the :
ALP-103, U/m3 190 + 20 205 + 5 190 + 20 séame tflmhe a striking effect of the selective accumulation of nanosilver in the eggshell was found in both research groups after 20
103 3 : days of the experiment.
G(é: fgo'l}’rf";“ g:g i g:g gg i 8:2 :(7) i g:g : 4. The results indicate the absence of a 'gox[c effeet in the orga_nlsms.of laying hen.s after 3 eral aqmln!stratlop of the preparatlon
’ : at doses of 2:107 and 4-107 kg/hen, which is obviously a manifestation of their high adaptive ability in relation to this drug.
P, mol/m3 1.8+ 0.5 1.2 3 0. L T 2.3 £ 0. 3T o e it oooooeteeeeemessssmmmmmeesmmssssesssssssssssssssssssSssssessssssssssssssssssstssssessssssssnnnnssnmnnssssssssssnsssnnnnnmmnmnnssseeans s aaaannaoaammnsseeeeessseaaeeooaoonoetsee et ee b R
K, mol/m? 44+0.3 5.2+0.2 [1] LV. Shevchenko, YY. Dovbnia, T.B. Zheltonozhskaya, N.M. Permyakova, L.M. Vygovska L.M., Ushkalov V.O. Influence of
Mg, mol/m? 1.0+0.2 1.0+0.1 nanosilver preparation in carriers based on polymer/inorganic hybrids on the quality and safety of chicken eggs. Regul. Mech.
: Biosyst. 2021, 12 (3), 391-395. DOI: 10.15421/022153.
o%/ [2] L.V, Shevchenko, Y.Y. Dovbnia, N.M. Permyakova, T.B. Zheltonozhskaya, S.V. Shulyak, D.O. Klymchuk. Influence of nanosilver in
[ 5 == hybrid carriers on morphological and biochemical blood parameters of laying hens. Regul. Mech. Biosyst. 2022, 13 (1), 15-22. c
|l U | DOI:10.15421/022203.
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