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Abstract

The use of dicalcium phosphate Nanoparticles as the main source of phosphorus and
calcium in quail diets is one of the most important ways to increase their performance
and production profitability. The aim of the current study was to evaluate the biological
effect of substitution different levels of Nano dicalcium phosphate with dicalcium
phosphate on growth performance, carcass traits and immune titer in Japanese quails, A
total of 360 quails were used with 3 different levels of dicalcium phosphate and Nano
dicalcium phosphate and 5 replicates and 12 quails per replicate for 35 days period of
time. The weight gain, feed intake and feed conversion ratio were calculated during the
experiment. At the end of the experimental period, two quails were selected from each
cages and after slaughter, the carcass traits and relative organ weights were examined.
The blood samples were taken and antibody titers against sheep red blood cells (SRBC)
and influenza virus vaccine (NDV) were evaluated. The results showed that the feed
intake, body weight gain and feed conversion ratio improved significantly in Nano
dicalcium phosphate treatments (p < 0.05). The carcass vyield, gizzard and
proventriculus were increased in Nano dicalcium phosphate groups compared to the
control (p < 0.05). The results indicated none significant changes in immune titers and
antibody production against SRBC and NDV in Nano dicalcium phosphate groups
compared to the others (p > 0.05). Overall, the results of this study showed the benefits
of substitution different levels of Nano dicalcium phosphate with dicalcium phosphate
on growth performance, carcass traits and improving the immune system of Japanese
quails.

Keywords: Nano dicalcium phosphate, Japanese quail, Performance, Carcass traits, Immune
titer.
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Tablel. Experimental diet used in the initial stages and growth period of quails

Ingredients (% diet) DCP DCP DCP NDCP NDCP NDCP
(100%) (80%) (60%) (80%) (60%) (100%)
Corn Grain 49.01 49.01 49.01 49.01 49.01 49.01
Soybean meal 45.08 45.08 45.08 45.08 45.08 45.08
Oil 2.82 2.82 2.82 2.82 2.82 2.82
Methionine 0.02 0.02 0.02 0.02 0.02 0.02
Lysine 0.01 0.01 0.01 0.01 0.01 0.01
Threonine 0.01 0.01 0.01 0.01 0.01 0.01
DCP 1.39 1.11 0.83 0 0 0
Nano-DCP 0 0 0 1.39 111 0.83
Calcium carbonate 0.95 0.95 0.95 0.95 0.95 0.95
Salt 0.36 0.36 0.36 0.36 0.36 0.36
Mineral and vitamin premix 0.50 0.50 0.50 0.50 0.50 0.50
Filler 0 0.28 0.56 0 0.25 0.56
Calculated Nutrient Analysis
Energy (Kcal/kg) 2900 2900 2900 2900 2900 2900
Crude Protein (%) 24 24 24 24 24 24
Methionine (%) 0.53 0.53 0.53 0.53 0.53 0.53
Methionine+ Cysteine (%) 0.65 0.65 0.65 0.65 0.65 0.65
Lysine (%) 1.2 1.2 1.2 1.2 1.2 1.2
Threonine (%) 0.95 0.95 0.95 0.95 0.95 0.95
Calcium (%) 0.80 0.80 0.80 0.80 0.80 0.80
Phosphorous (%) 0.30 0.30 0.30 0.30 0.30 0.30
Sodium (%) 0.15 0.15 0.15 0.15 0.15 0.15
Crude Fiber (%) 4.23 4.23 4.23 4.23 4.23 4.23
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*Each kilogram of vitamin supplement contained 9,000,000 IU of vitamin A, 4,000,000 IU of vitamin D, 63,000 IU of vitamin E,
2.3 g of vitamin K, 2.6 g of thiamine, 6.5 g of riboflavin, 15 g of pantothenic acid, 48 g of niacin, 3 g of pyridoxine, 1.7 g of folic
acid, 0.13 g of cobalamin. Each kilogram of minerals contained 105 g of manganese oxide, 126 g of zinc oxide, 16 g of copper

sulfate, 1.3 g of calcium iodate, and 0.38 g of premix.
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Fig. 1. Nano dicalcium phosphate particles and dicalcium phosphate particles
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Table 2. Feed intake, body weight and feed conversion ration results among different treatments

DCP
(100%)

DCP

Treatments (80%)

DCP
(60%)

NDCP
(80%)

NDCP
(60%)

NDCP

(100%) p-value
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Feed intake (gr) 757.91°  73049%  716.27° 748.35%  727.07°  751.50® ok
Body weight (gr) 220.8° 212.2%® 196.4° 237.6% 225.8™ 221 ek
Feed conversion ratio 3.43° 3.44° 3.64° 3.15° 3.31% 3.40° ek

APS/00) dil e (bl s ime Ml gl Olas b g = b o a p3 sl %
* Numbers in each row with different letters have a statistically significant difference (p < 0.05).
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Table 3. Results of changes in carcass yield, gizzard and proventriculus in different treatments

DCP DCP DCP NDCP NDCP NDCP

Treatments (100%) (80%)  (60%)  (80%) (60%)  (1000%)  P-value
Carcass yield (%) 75.37 74.16 72.53 73.14 74.80 73.08 n.s
Gizzard (%) 214 230 218 221 2.20 1.93 ns
Proventriculus (%) 0.35 0.36 0.34 0.32 0.34 0.32 ns

il glalas 3 3k T a5 Sl ks bl - s
Table 4. Results of changes in antibody titer in different treatments

DCP DCP

NDCP NDCP NDCP

Treatments (100%)  (80%)  (60%)  (80%)  (60%)  (100%)  P-value
SRBC** 1gG+IgM 531 511 520 521 518 ns
NDV/* Log? 461 426 472 438 426 ns
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