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Table 1. Ingredients and chemical composition of experimental diets (DM basis)

Starter diet Starter diet Grower diet Grower diet

Ingredients (1-21) 1-21) 22-42) 22-42)
Corn 53.7 51.6 59.96 57.84
Soy bean meal
Cp 42%) 39.52 39.95 33.25 33.68
Soy bean oil 3 3.69 341 4.11
Silver napoparti(.:les 0 1 0 1
coated with zeolite
Dicalcium Phosphate 1.47 1.47 1.09 1.09
Limestone 1.19 1.18 1.29 1.28
Salt 0.43 0.43 0.32 0.32
Vitamin premix 0.25 0.25 0.25 0.25
"Mineral premix 0.25 0.25 0.25 0.25
DL-Methionine 0.13 0.13 0.05 0.05
L- lysine (Hcl) 0.06 0.05 0.13 0.13

Analysis of nutrients
ME (Kcal/kg) 2950 2950 3050 3050
CP % 21.2 21.2 19.06 19.06
Ca% 0.92 0.92 0.86 0.86
Available P % 0.41 0.41 0.33 0.33
Na % 0.18 0.18 0.14 0.14
Lys % 1.01 1.01 0.95 0.95
Met % 0.47 0.47 0.36 0.36
Cys % 0.36 0.36 0.37 0.37
Arg % 1.45 1.45 1.27 1.27
Thr % 0.84 0.84 0.74 0.74
Met+Cys % 0.83 0.83 0.73 0.73
Trp % 0.33 0.33 0.28 0.28

'Vitamin premix and Mineral premixc provided the following per kilogram of diet: Vitamin A (Retinol), 1500
IU; Vitamin D3 (Cholecalciferol), 200 IU; Vitamin E (Tocopherolacetate), 10 IU, Vitamin B2 (Riboflavin),
3.5 mg; Vitamin B5 (Pantothenic acid ), 10 mg; Vitamin B3( Niacin), 30 mg; Cholinecholoride, 1000 mg;
Vitamin B8(Biotin), 0.15 mg; Vitamin B9 (Folic Acid), 0.5 mg; Vitamin B1 (Thiamin), 1.5mg; Vitamin B6
(Pyridoxine), 0.3 mg; Vitamin B12 (Cobalamin), 15 ug; Fe, 80 mg; Zn, 40 mg; Mn 60 mg; ; I, 0.18 mg; Cu, 8

mg; Se, 0.15 mg
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Table 2. Effect of diets containing silver
nanoparticles on performance of broiler chickens

on day 42
Experimental Body weight Feed
P dicts' g;’in (gsg intake FCR
(8
C 2189.21 4567.1 2.082
Z 2323.55 4628.0 1.99b
NS25 22.95.41 4304.9 1.87¢
NS50 2277.34 42114 1.84¢
NS75 22.65.05 4363.1 1.92b¢
SEM 50.28 104.43 0.02
P-value 0.43 0.05 0.01

C: Control diet, Z: Control diet supplemented with
1% zeolite, NS25: Control diet supplemented
with 1% zeolite coated with 0.25% nanosilver,
NS50: Control diet supplemented with 1%
zeolite coated with 0.5% nanosilver, NS75:
Control diet supplemented with 1% zeolite
coated with 0.75% nanosilver,

a¢Means in the same column with no common

superscripts differ significantly (P<0.05).
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Table 3. Effect of diets containing silver nanoparticles on function of glutathione peroxidase and superoxide
dismutase enzymes and also lipid peroxidation of broiler serum on days 21 and 42

Experimental dicts’ Glutathione peroxidase Superoxide dismutases Malondialdehyde
P (U/mL) (U/mL) (ug/mL)
21
C 70.82 152.50° 241
Z 80.18 349.00 1.51
NS25 81.40 229.60° 1.86
NS50 94.12 585.00* 2.58
NS75 71.48 312.00° 2.99
SEM 9.82 86.82 0.73
P-value 0.46 0.02 0.64
42
C 143.18 278.00° 1.32
zZ 140.12 211.00° 1.46
NS25 279.46 338.20%® 1.40
NS50 180.96 472.20° 1.44
NS75 157.99 291.60° 1.34
SEM 50.63 47.28 0.13
P-value 0.30 0.01 0.91

C: Control diet, Z: Control diet supplemented with 1% zeolite, NS25: Control diet supplemented with 1%
zeolite coated with 0.25% nanosilver, NS50: Control diet supplemented with 1% zeolite coated with 0.5%
nanosilver, NS75: Control diet supplemented with 1% zeolite coated with 0.75% nanosilver,

*b Means in the same column with no common superscripts differ significantly (P<0.05).
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Table 4. Effect of diets containing silver
nanoparticles on length of different part of small
intestine of broiler chickens on day 21 (cm)

Expetimental Duodenum  Jejunum  Ileum
diets’
C 23.00 55.00 54.60
Z 20.80 53.40 54.40
NS25 22.40 53.20 53.40
NS50 24.00 56.80 58.80
NS75 22.60 52.80 53.00
SEM 0.74 2.20 1.94
P-value 0.18 0.69 0.26

fC: Control diet, Z: Control diet supplemented with
1% zeolite, NS25: Control diet supplemented
with 1% zeolite coated with 0.25% nanosilver,
NS50: Control diet supplemented with 1%
zeolite coated with 0.5% nanosilver, NS75:
Control diet supplemented with 1% zeolite
coated with 0.75% nanosilver
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Table 5. Effect of diets containing silver nanoparticles on carcass weight and relative weight percentage
(carcass weight / carcass organs weight) of thigh, breast and abdominal fat of broiler chickens on days 21 and

421
Carcass weight
Experimental diets’ . Abdominal fat pad
Carcass(g) Thigh (%) Breast (%) (%)
On day 21

C 621.20 36.05 38.28° 1.20

4 665.20 33.97 40.92 ® 1.06

NS25 630.00 38.34 43.77 @ I.11

NS50 682.00 36.59 50.11° 1.04

NS75 646.80 35.21 40.78 ® 1.12

SEM 32.01 2.19 2.78 0.08

P-value 0.66 0.94 0.02 0.99

On day 42

C 1831 28.34 33.20° 2.63

Z 1886 29.53 33.19° 2.25

NS25 1840 29.56 33.91° 224

NS50 1883 31.27 39.19? 2.09

NS75 1848 29.54 33.82° 2.13

SEM 70.77 2.87 2.17 0.07
P-value 0.98 0.32 0.01 0.93

C: Control diet, Z: Control diet supplemented with 1% zeolite, NS25: Control diet supplemented with 1%
zeolite coated with 0.25% nanosilver, NS50: Control diet supplemented with 1% zeolite coated with 0.5%
nanosilver, NS75: Control diet supplemented with 1% zeolite coated with 0.75% nanosilver

b Means in the same column with no common superscripts differ significantly (P<0.05).
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Abstract

The aim of this study was to evaluate the effect of different levels of silver nanoparticles coated with zeolite on
performance, function of superoxide dismutase and glutathione peroxidase and level of malondialdehyde of broiler
chickens. Three handered seventy five 1-day old broiler chicks divided into 5 treatments with 5 replicates (15
chicks per each) and were fed with basal diet, and basal diet supplemented with 1% zeolite and basal diet
supplemented with 1% zeolite coated with 0.25%, 0.5% and 0.75% nanosilver. On days 21 and 42 two birds from
each replicate were randomly selected and blood sample from their wing vein were collected to determine the
malondialdehyde concentration, glutathione peroxidase and superoxide dismutase function in the serum, and then
birds was slaughtered and carcass weight and relative weight percentage of thigh, breast and abdominal fat were
measured. The result showed that feed conversion ratio of treatments coated with 0.25 (1.78), 0.5 (1/48) and 0.75
(1.92) percent of silver nanoparticles were not different from other treatments (P<0.05). Addition of zeolite coated
with 0.5 percent of nanosilver increased function of superoxide dismutase on 21 (585 U/gHb) and 42(472.20
U/gHb) days and increase of breast muscle weight gain in 21 (50.11%) and 42 (39.19%) days (P>0.05). In
conclusion, silver nanoparticles coated with zeolite at levels of 0.5% as feed additive in broiler diets improved
oxidative enzymes concentrations and breast muscle relative weight percentage.
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