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ABSTRACT

This experiment was conducted to study the effect of zinc oxid nanoparticle and probiotic on performance, microbial
population and blood parameters in broiler chickens (Ross 308). The experimental was done in a completely
randomized design with 6 treatments, 4 replications and 12 chickens in each replication (288 chicks). The
experimental treatments were 1) control diet with standard zinc oxid (100 mg/kg) 2) control diet plus 100 mg/kg
probiotic, 3,4) basal diet plus 25 and 50 mg/kg zinc oxid nanoparticle, 5,6) basal diet plus 25 and 50 mg/kg zinc oxid
nanoparticle plus probiotic. In the whole of experimental period, the using zinc oxid nanoparticle with probiotic
significantly improved body weight and FCR compare to control group (P<0.05). The colony counts of coliform and
lactobacillus bacteria in chickens fed with 50 mg/kg zinc oxid nanoparticle along with probiotic were significantly
lower and higher than control group respectivily (P<0.05). Total protein and albumin in serum of chickens which
received 50 mg/kg zinc oxid nanoparticle along with probiotic were significantly higher compare to control (P<0.05).
In conclusion, zinc oxid nanoparticle with probiotic caused an improvement in performance parameters and count of
benefit microbial bacteria.
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Figure 1. XRD of zinc oxid nanoparticles
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Figure 2. SEM of zinc oxid nanoparticles

b ooy olond oS5 51521 Jgux
Table 1. Composition and calculated nutrients content of basal diets

Item 1-21 days 22-42 days
Ingredient
Corn 53.73 53.32
Soybean meal 40.00 39.6
Soybean oil 2.00 3.50
Dicalium phosphate 1.93 1.71
Limestone 1.05 0.87
DL-methionine 0.31 0.02
L-Lysine HCI 0.13 -
Salt 0.35 0.30
Vitamin and trace mineral premix* 0.50 0.50
Calculated nutrient contents
Metabolizable energy, kcal/kg 2870 2980
Crude protein 221 22
Lysine 131 1.19
Methionine 0.50 0.38
Calcium 0.86 0.75
Available phosphorus 0.49 0.44
Total sulfur amino acids 1.01 0.89
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* Vitamin premix (each kg contained): vitamin A 9,000,000 1U; vitamin D3 2,000,000 IU; vitamin E 18,000 1U; vitamin B1 1,800 mg; vitamin B2
6,600 mg; vitamin B3 10,000 mg; vitamin B6 3,000 mg; vitamin B12 15 mg; vitamin K3 2,000 mg; vitamin B9 1,000 mg vitamin B5 30,000 mg;
vitamin H2 100 mg; vitamin choline choloride500,000 mg; antioxidan 1000 mg .Mineral premix (each kg contained): Mn, 4,800 mg; Fe, 16,000 mg;
Cu, 6,400 mg; I, 500 mg; and Se, 120 mg.
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Table 2. Effect of zinc oxide nanoparticles and Bacillus coagulans on growth performance of broilers*

Item Tl T2 T3 T4 T5 T6 S.EM p-value
BW gain (g/d)
0-21d 32.43%® 33.19° 30.58° 32.36% 33.88° 33.66° 0.730 0.050
22-42d 74.10" 76.75% 73.59°¢ 74.43"% 77.85° 78.52° 0.868 0.002
0-42d 53.08% 54.31% 51.67° 53.19%® 55.87°2 55.68°2 0.852 0.018
Feed intake (g/d)
0-21d 42.10 4152 39.24 41.24 42.07 40.50 1.372 0.672
22-42d 145.99 144.45 145.78 147.31 146.86 146.06 2.507 0.975
0-42d 93.75 91.44 91.76 93.24 94.34 91.72 2.395 0.928
Feed conversion ratio
0-21d 1.28° 1.25% a1.28 1.27° 1.24%® 1.20° 0.018 0.030
22-42d 1.97° 1.88° 1.982 1.98° 1.88° 1.86° 0.028 0.013
0-42d 1.76° 1.68% 1.77° 1.75%® 1.69% 1.64°¢ 0.024 0.006

a ,b,c Means within a row with different letters differ significantly (P < 0.05).
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* T1= control (basal diet + zinc oxid); T2= control + probiotic (100 mg per kilogram of diet); T3= basal diet + zinc oxide nanoparticles (25 mg per
kilogram of diet); T4= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet); T5= basal diet + zinc oxide nanoparticles (25 mg per

kilogram of diet) + probiotic; T6= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet) + probiotic.
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Table 3. Effect of zinc oxide nanoparticles and Bacillus coagulans on intestinal microflora of broilers (LogCFUg-1)

Item T1 T2 T3 T4 T5 T6 S.EM p-value
Coliforms 4.10% 4.15% 3.87% 3.39¢ 3.87® 347%™ 0.113 0.0005
Lactobacillus 6.19° 6.91°% 6.11° 6.02° 6.85% 6.98% 0.092 0.0001

P </ 0) a5yl Jlolims S (g bl Ll 5l cgliie slacs > sl ls slael s, o 0 b
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ol HEaluly ) + (o p,55LS 50 0,5 e 00) (59, 3T $b + 4l b (P (i eIl + (0,0 0,5 5LS
a ,b,c Means within a row with different letters differ significantly (P < 0.05).
* T1= control (basal diet + zinc oxid); T2= control + probiotic (100 mg per kilogram of diet); T3= basal diet + zinc oxide nanoparticles (25 mg per
kilogram of diet); T4= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet); T5= basal diet + zinc oxide nanoparticles (25 mg per

kilogram of diet) + probiotic; T6= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet) + probiotic.
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Table 4. Effect of zinc oxide nanoparticles and Bacillus coagulans on biochemical content of 42 d broilers*

Item T1 T2 T3 T4 T5 T6 SEM p-value
Glucose (mg/dL) 228.75 24550 24350 23850  239.36 248.00 9.867 0.788
Cholesterol (mg/dL) 121.50 115.00 12025  127.75  118.25 120.25 9.572 0.960
Triglyceride (mg/dL) 48.50 47.25 51.50 54.00 45.50 46.75 4,691 0.792
HDL (mg/dL) 70.25 81.50 65.50 64.75 71.75 81.50 7.419 0.442
LDL (mg/dL) 37.00 35.25 38.00 48.50 35.25 34.75 5.450 0.489
Total protein (g/dL-1) 3.05°¢ 3.27% 3.15" 3.47%® 3.25% 3.60° 0.101 0.012
Albumin (g/dL-1) 1.55°¢ 1.77% 167" 1.72% 1.85% 1.95% 0.568 0.002
ALP (u/L) 944.0 10145 10448 12535  1186.0 11455 230.08 0.602

(P <ela0) &l loloe B! L5)Lo'| bl 5l wglaie slocd > glls slacl (o) 2 vabe
69y deeST gl + b s (VY d(opz p56kS j0 0,5 Lo Vo) iducadle Blaly ) + dals 6 (F (s, ST+ il 602) dald 6 ()
2 05 skn YO 53y 3anST i+ al 822 @ oper kS 5 05 e D0) (55) 2S5+ @l 81 (F o 55 53 p5 s TO)

it GBelailny Voo + (om0 S5lS 0 05 (e 00) (59, ST b+ 4k 5z (F (Gisuiwdle (Sl + (o o5 9kS
a ,b,c Means within a row with different letters differ significantly (P < 0.05).
* T1= control (basal diet + zinc oxid); T2= control + probiotic (100 mg per kilogram of diet); T3= basal diet + zinc oxide nanoparticles (25 mg per

kilogram of diet); T4= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet); T5= basal diet + zinc oxide nanoparticles (25 mg per
kilogram of diet) + probiotic; T6= basal diet + zinc oxide nanoparticles (50 mg per kilogram of diet) + probiotic.
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