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Abstract. 
The present study was conducted to reduce phosphorus pollution from broilers waste by supplementing phytase enzyme in broilers fee. Two hundred two-week-old broilers (Hubbard) were selected and randomly allocated to three dietary treatment groups, one control group (without phytase) and two trial groups (group A with 300 U/kg phytase and group B with 600 U/kg phytase). Each group was composed of 5 replicates with 10 chicks. Broilers fed the control diet (without phytase) gained weight slower (P < 0.05) than the other treatment groups. A significant increase in body weight gain of group A (28.00 ± 2.97) and group B (29.75 ± 3.45) was observed as compared to control group (26.75 ± 2.78). The feed intake of the birds fed the diets containing microbial phytase 600 U/kg was the highest. Phytase significantly (P > 0.05) reduces excreta P and Ca level. Phytase addition did not affect excreta pH. The presence of phytase in feed mixtures significantly (P > 0.05) improves the body weight gain and feed intake of broiler chickens.
 


1. Introduction
Phytase is a hydrolytic enzyme that releases phytate phosphorus, which represents 60 to 80 percent of the total phosphorus in plant-based feeds. Due to the lack of phytase in their gastrointestinal tracts, monogastric animals such as swine, poultry, and preruminant calves cannot digest phytate phosphorus. This results in the excretion of high levels of phosphorus in the manure of these animals [1, 2].
The enzyme phytase finds application in the hydrolysis of phytic acid (myo-inositol hexaphosphoric acid) and thus its metal chelating capability is eliminated and nutritional value of defatted oil seed cakes (canola meal, cotton seed meal, soybean meal, wheat, and mung beans) is enhanced. Several studies reported that phytase reduced the ileal flows of endogenous minerals and amino acids in broiler chickens, while phytate increased the excretion of endogenous amino acid [3–5]. The enzyme phytase catalyses the dephosphorylation of phytic acid and its salts, phytates. Supplementation of monogastric animal feed with microbial-derived phytase increases the bioavailability of phytic acid bound phosphate. This facilitates a reduction in the addition of inorganic phosphate to the feed and reduces phosphorus excretion [6].
The objective of this study was to reduce phosphorus excretion from poultry waste, reduce the feed cost of inorganic phosphorus supplementation, and preserve the nonrenewable inorganic phosphorus for sustainable agriculture.
2. Material and Method
2.1. Effect of Phytase on Body Weight and Food Intake Broiler Chicks
All experiments were conducted according to guidelines approved by the Animal Ethics Committee of Lahore College for Women University, Lahore, for the care and use of animals in research.



Two experiments were conducted to determine the effect of added microbial phytase on weight gain and feed intake of Hubbard broiler chicks. The broilers were housed in 2- × 4.34-m pens at a local poultry farm in 1 room of a ventilated tunnel house equipped with cool cells and fans. At two weeks of age, 200 chicks were divided into four groups each of 50 hens. Each group was composed of 5 replicates with 10 chicks each. They were held overnight without feed and water on the day before allotment to treatment. The broilers were then weighed and allotted to treatments in a completely randomized design. The experiment was conducted for 48 days. Both trails consisted of three treatments as follows:(1)Control group: diet contains no phytase enzyme;(2)Group A: low phosphorous diet contains 300 PU/kg diet;(3)Group B: low phosphorous diet contains 600 PU/kg diet.
Ingredients of the diet are shown in Table 1.
Table 1: Ingredients and composition of experimental diets.
	

	Feeds	Control 
 (g/100 g)	Group A 
 (g/100 g)	Group B 
 (g/100 g)
	

	Wheat	65.00	65.00	  65.00
	Soybean meal	14.86	14.86	14.86
	Sunflower meal	7.62	7.62	7.62
	Vegetable oil	0.92	0.92	0.92
	Salt	0.50	0.50	0.50
	DL-methionine	0.12	0.12	0.12
	L-lysine	0.17	0.17	0.17
	Vitamin premix	0.25	0.25	0.25
	Mineral premix	0.25	0.25	0.25
	Dicalcium phosphate	1.33	1.33	1.33
	Ground limestone	8.98	8.98	8.98
	Phytase enzyme  (U/kg)	—	300	600
	Chemical analysis  (DM basis) 	 	 	 
	Dry matter  (%)	        89.27	     89.30	  89.32
	Crude protein  (%)	15.00	15.03	1 5.02
	Crude cellulose (%)	4.28	4.29	4.29
	Ash (%)	13.65	13.63	13.62
	Ether extract  (%)	6.04	6.06	6.03
	Calcium  (%)	3.75	3.70	3.73
	Phosphorus (%)	0.42	0.41	0.42
	Methionine  (%)	0.60	0.61	0.61
	Lysine  (%)	0.79	0.78	0.77
	Linoleic acid  (%)	1.83	1.82	1.84
	


 (Source: Hi-Tech Feed, Lahore, Pakistan).


Experiment 1. Chicks were weighed on weekly basis till the end of the experiment which lasted for 48 days. Body weight was weekly recorded and weight gain was calculated.
Experiment 2. In EXP 2, feed intake to body weight gain ratio (FCR) was recorded daily.
2.2. Analysis of pH, Ca, and P of Excreta Samples
The excreta were collected in plastic sheets. The excreta samples were mixed and homogenized individually. The pH of 1.0 g of excreta in 10 mL of distilled water was measured using a digital pH meter. The level of ash, Ca, and P in excreta was determined by standard method [7].
2.3. Statistical Analysis
The data on various parameters were tabulated and subjected to statistical analysis using computer software Costat, cs 6204W.exe.
3. Results and Discussion
A significant increase in body weight gain of group A () and group B () was observed as compared to control group (). The effect of supplementation of phytase on daily feed intake is presented in Table 2.
Table 2: Effect of dietary supplementation of microbial phytase on body weight gain and feed intake.
	

	Age (week)	Body weight gain (g)	Feed intake (g)
	Control	Group (A)	Group (B)	Control	Group (A)	Group (B)
	

	3	20	21	21	34	33	35
	4	25	26	28	47	48	49
	5	29	30	33	63	65	67
	6	33	35	37	74	71	80
	



It was observed that chicks fed diet supplemented with phytase had significantly superior body weight gains as compared with control group. This indicates the synergetic effect of phytase for improving the growth performance. The improved growth due to phytase supplementation indicates that phytic acid is a growth limiting factor for chicks [8]. Our results are in complete agreement with observation of other workers [9, 10]. This may be due to the improved nutrients absorption especially crude protein which complicates with phytate and inhibit other proteolytic enzymes such as pepsin and trypsin [10–13]. The improvement in body weight gain of chicks fed phytase-supplemented diets could be attributed to the improvement in availability of protein, essential amino acids, metabolisable energy, and minerals for animal growth [8]. Phytase enzyme supplementation improved () feed intake in broilers fed P-deficient diets. The feed intake of the birds fed the diets containing microbial phytase 600 U/kg was the highest, following the 300 U/kg enzyme group and control group, respectively (Table 2). These differences among the groups were due to the use of microbial phytase enzyme amount in diets. Our findings are supported by other workers [12–14].
The improved feed intake with phytase may be due to release of phosphorus, which is potential for other nutrients to show a higher availability. In particular, positively charged (cationic) minerals such as calcium, zinc, copper, cobalt, iron, magnesium, nickel, and manganese are all known to form complexes with phytate and show higher digestibility values in the presence of phytase.This finding is consistent with other workers [2, 14].
3.1. Effect of Phytase on Phosphorus Content, pH, and Ca in Broiler Chickens’ Excreta
Effects of phytase supplementation on the excreta pH, Ca, and P are presented in Table 3. Dietary treatments have significant effect on excreta pH. Significant reduction of P excretion was observed by phytase supplementation of diet. P reduction was 40% in group B and 28% in group A as compared to control. According to another researcher, the reduction of P excretion was 41% with the low P diet and supplementary phytase [15].
Table 3: Effects of diet inclusion with two phytase levels (300 and 600 g/100 g) on excreta parameters (pH, Ca, and P).
	

	Parameter	Excreta pH	Excreta Ca (%ash)	Excreta P (%ash)
	

	Control	7.59	6.15	0.78
	Group A	7.48	4.22	0.59
	Group B	7.15	3.07	0.47
	



Microbial phytase improved availability of phytate phosphorus in layer diets [16]. In the present study excreta Ca content was 50% reduced as compared to control. Literature is lacking reports on the influence of phytase on availability of Ca in broilers. We suppose that microbial phytase improved availability of Ca.
4. Conclusion 
Our findings showed that phytase should be a mandatory feed additive. The use of a fungal phytase as a feed supplement proved effective in alleviating the negative effects of phytate in livestock diets and provided an improvement on feed intake and body weight.
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