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ABSTRACT This study was conducted to investigate the appropriate levels of crude protein (CP) and phytase in the diet
of broiler chicks in order to reduce nitrogen and phosphorus contents in feces while maintaining performance of broilers. Six
hundred forty-eight 1-day-old male broilers (41.9+0.91 g) had a total of 3 x 3 complex factor of 3 levels of CP (22%, 21%,
20%) and 3 levels of phytase (1,000, 800, 500 FTU/kg) in the diet. Divided into 9 treatments, 4 replications per treatment,
18 birds per replication, were completely randomly assigned and reared in a metabolic cage for 7 days. Seven-day-old body
weight (BW) and body weight gain (BWG) of broilers were significantly lower at CP 20% treatment (P<0.05), and feed
conversion ratio (FCR) was significantly lower at CP 21% and phytase 800 FTU/kg treatment (P<0.05). Nitrogen and
phosphorus contents in chicken excreta were significantly lower in CP 20% and phytase 500 FTU/kg treatment, respectively
(P<0.05). Interactions between CP and phytase in the feed were shown for nitrogen and phosphorus in feces (P<0.05). In
conclusion, considering the broiler performance and excretion contents of nitrogen and phosphorus, it is thought that CP and
phytase levels of broiler chicks diet can be reduced by 21% and 800 FTU/kg, respectively.

(Key words: broiler, crude protein, phytase, nitrogen, phosphorus)
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Table 1. Ingredient composition and nutrient content of the experimental diets
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Phytase
ngrodicnts (%) (p}r’)t:;l) 1,000 800 500
CP (%) 22 21 20 22 21 20 22 21 20

Corn 3875 4064 42.64 38.81 40.70 42.70 38.80 40.63 42.68
Wheat 5.60 5.60 5.60 5.60 5.60 5.60 5.60 5.60 5.60
Wheat bran 1299  13.60 1423 12.99 13.60 14.23 12.99 13.67 14.23
Soybean meal 27.05 2507 2290 27.05 25.07 22.90 27.05 25.07 22.90
Corn gluten meal 6.15 5.47 497 6.15 5.47 4.97 6.15 5.47 4.97
Soybean oil 5.13 5.17 5.12 5.13 5.17 5.12 5.13 5.16 5.12
Limestone 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.16
Dicalcium phosphate 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70
Lysine 0.42 0.47 0.52 0.42 0.47 0.52 0.42 0.47 0.52
Methionine 0.23 0.25 0.25 0.23 0.25 0.25 0.23 0.25 0.25
Vit.-Min. Premix’ 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Threonine 0.18 0.23 0.27 0.18 0.23 0.27 0.18 0.23 0.27
Phytase (ppm) 1,000 1,000 1,000 800 800 800 500 500 500
Calculated analysis

ME (kcal/kg) 3,026 3,027 3,026 3,026 3,027 3,026 3,026 3,027 3,027
CP (%) 2202  21.01  20.01 22.02 21.01 20.02 22.02 21.02 20.02
Lysine (%) 1.45 1.45 1.44 1.45 1.45 1.44 1.45 1.45 1.44
Calcium (%) 0.98 0.97 0.96 0.98 0.97 0.97 0.98 0.97 0.97
Auvailable phosphorus (%) 0.48 0.47 0.47 0.48 0.47 0.47 0.48 0.48 0.47

! Supplied per kilogram of diet: vitamin A, 1,600,000 IU; vitamin Ds, 300,000 IU; vitamin E, 800 IU; vitamin B;, 97 mg; vitamin B,,
500 mg; vitamin Bg, 200 mg; vitamin By, 1.2 mg; vitamin K3, 132 mg; choline chloride, 35,000 mg; nicotinic acid, 2,000 mg; pantothenic
acid, 800 mg; folic acid, 60 mg; manganese, 12,000 mg; zinc, 9,000 mg; iron, 4,000 mg; copper, 500 mg; iodine, 250 mg; cobalt, 100

mg; selenium, 50 mg.
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Table 2. Body weight, body weight gain, feed intake and feed conversion ratio according to dietary crude protein and additional phytase

levels

Phytase (ppm) CP (%) IBW (g) FBW (g) BWG (g) FI (g) FCR
1,000 2 42.1 166.1% 124.1%%¢ 139.4 1.12%¢
21 42.0 167.2% 125.2% 133.6 1.07%
20 40.8 155.9° 115.1¢¢ 137.9 1.20°
800 22 426 173.8" 1313 136.8 1.04°
21 42.1 164.2% 122124 126.7 1.04°
20 422 163.7% 121.6% 1302 1.07%
500 22 417 157.9% 116.2%¢ 132.7 1.15%
21 422 167.3 125.1% 130.3 1.04°
20 419 154.8° 112.9° 124.0 1.10%
SEM! - 6.10 5.98 9.14 0.052

Phytase (ppm)
1,000 416 163.1 121.5 137.0 113
800 423 167.3 125.0 131.2 1.05°
500 420 160.0 118.0 129.0 1.10%
SEM? - 7.61 7.32 9.05 0.063

Crude protein
2 42.1 166.0° 123.8 136.3 1.10°
21 42.1 166.2° 124.1° 130.2 1.05°
20 41.6 158.1° 116.5° 130.7 1.12°
SEM® - 7.23 6.98 9.26 0.064

P-value

Phytase 0.08 0.08 0.09 <0.05
CP - <0.05 <0.05 0.22 <0.05
Phytase x CP - <0.01 <0.01 0.29 <0.01

'SEM, standard error of means (n=36).
2SEM, standard error of means (n=12).
> SEM, standard error of means (n=12).
*d Means in same rows with different superscripts are significantly different (P<0.05).
IBW, initial body weight; FBW, final body weight; BWG, body weight gain; FI, feed intake; FCR, feed conversion ratio.
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Table 3. Fecal nitrogen and phosphorus contents according to dietary crude protein and additional phytase levels

Phytase (ppm) CP (%) Nitrogen (%) Phosphorus (%)
1,000 22 3.66 1.18
21 3.42¢ 1.20°
20 3.45%¢ 1.22°
800 22 374 117
21 3,574 117
20 338 1.09°
500 22 377 0.99°
21 3.59%¢ 1.00°
20 336" 1.10°
SEM! 0.132 0.044
Phytase (ppm)

1,000 351 1.20°
800 3.56 1.14°
500 3.57 1.03°
SEM? 0.191 0.089

CP (%)
22 3.72° 111
21 3.52° 1.12
20 3.40° 1.14
SEM’ 0.133 0.092

P-value
Phytase 0.70 <0.01
CP <0.01 0.85
Phytase x CP <0.01 <0.01

'SEM, standard error of means (n=36).
2SEM, standard error of means (n=12).
3 SEM, standard error of means (n=12).
*d Means in same rows with different superscripts are significantly different (P<0.05).
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