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Evaluation of Using Phytase Nutrient Equivalency Values for 

Layer Hens and Broiler Chickens  

M. Zaghari
1
 

ABSTRACT  

Two experiments were conducted to determine the effect of phytase supplementation on 

layer hens and broiler chickens performance and compare the use of phytase nutrient 

equivalency values in feed formulation with those fed conventional diet. In the first ex-

periment, 640 commercial broiler chicks were used from 11 to 49 days of age. The ex-

perimental units were allocated at random to 4 dietary treatments× two sexes with 4 rep-

licates per treatment. The first dietary treatment was formulated with no addition of phy-

tase (C), the second diet contained 500 FTU kg-1 phytase over the top (C+P), and the third 

diet contained 500 FTU kg-1 phytase which was calculated as half of the nutrient equiva-

lency values for phyatse (50E). The fourth dietary treatment contained 500 FTU kg-1 

phyatse which was calculated as the total nutrient equivalency values for phytase (100E). 

In the second experiment 288 Hy-line W-36 hens were used from 60 to 72 weeks of age. 

The treatments consisted of a control diet (C) with no addition of phytase, a control diet 

supplemented with 300 FTU kg-1 phytase over the top (C+P), and a third diet containing 

300 FTU kg-1 phytase which was calculated as the total nutrient equivalency values for 

phyatse (100E). No significant difference was observed among the four dietary treatments 

for broiler final body weight, feed conversion ratio (FCR) and carcass characteristics (P> 

0.05). The toe ash, and toe ash Ca and P percentage of broiler chickens increased with the 

addition of phytase (P< 0.05). Hen day egg production for the C, C+P and 100E group 

were 75.25, 77.25 and 66.0%, respectively; as egg production declined, FCR increased 

significantly (P< 0.05). There were no significant differences in egg specific gravity, egg 

shell thickness, shell breaking strength and egg and toe mineralization among the dietary 

treatments. The results of the present study indicated that using phytase nutrient equiva-

lency in feed formulation has a beneficial effect on broiler performance, but did not have 

any beneficial effect on the performance of old layer hens. In conclusion, using the same 

AME and protein equivalency values of phytase for broiler and old layers is not a valid 

approach. 
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INTRODUCTION 

Phytic acid, myo-inositil phosphorylated 

on all of its six hydroxyl groups, can bind 

minerals and proteins ionically in aqueous 

medium (Sebastian et al., 1997). The inter-

actions among phytic acid, minerals and pro-

tein appear to be primarily responsible for 

the adverse nutritional effects of a high phy-

tate diet. It is well documented that micro-

bial phytase supplementation enhances the 

phytic acid hydrolysis and increases the re-

lease of minerals and proteins which are 

bound to phytic acid (Namkung and Leeson, 

1999; Pourreza and Classen, 2001). It has 

been reported that phytase supplementation 

improved N retention in broiler chickens 

(Farrell et al., 1993) and laying hens (Van 

der klis and Versteegh, 1991). In contrast, 

Newkirk and Classen (1995) did not find 

any significant effect on crude protein di-

gestibility by either purified phytase or 

crude phytase supplementation to broiler 
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diets. Little is known about the equivalency 

values of phytase for calcium, phosphorus 

and amino acids in poultry diets. On the 

other hand, the possible economic benefit of 

phytase as an ingredient in feed formula in 

different countries is questionable. The pre-

sent experiments were conducted to evaluate 

the effectiveness of commercial phytase 

(Natuphos
®
) for improving nutrient avail-

ability and cost of feed in broilers and layer 

hens, fed either a corn soybean meal (CSM) 

diet or a CSM diet supplemented with phy-

tase, either as over the top or using nutrient 

equivalency of enzyme in feed formulation. 

MATERIALS AND METHODS 

Experiment 1 

 Six hundred forty sexed commercial 

broiler chicks (Ross 308 strain) were used 

from 11 to 49 days of age to investigate the 

effect of phytase supplementation on broiler 

performance and the evaluation of nutrient 

the equivalency for phytase. The birds re-

ceived a standard broiler starter diet (2835 

kcal kg
-1

 AMEn and 20.8% crude protein) 

from days 1 to 10. On day 11, chicks were 

distributed according to statistically equiva-

lent average body weight to 32 floor pens. 

The experimental units (pens) were allocated 

randomly to 4 dietary treatments× two sexes 

with 4 replicates per treatment in a complete 

randomized design in a factorial arrange-

ment. Four dietary treatments were formu-

lated based on CSM in mash form. The first 

dietary treatment was a control group, for-

mulated with no addition of phytase (C), the 

second diet contained 500 FTU kg
-1

 phytase 

over the top (C+P), and the third diet con-

tained 500 FTU kg
-1

 phytase which was cal-

culated as half of the nutrient equivalency 

values for phyatse (50E). The fourth dietary 

treatment contained 500 FTU kg
-1

 phyatse 

and was calculated as the total nutrient 

equivalency values for phytase (100E). The 

composition of experimental diets and calcu-

lated analysis are outlined in Table 1. The 

control diet was formulated to meet the nu-

trient requirements recommended by the 

Ross 308 management guide. All the diets 

were iso-nitrogenous and iso-caloric and the 

feed ingredients were analyzed for crude 

protein, fat, crude fiber, calcium and phos-

phorus (AOAC, 1990). Feed and water were 

provided ad libitum throughout the 49 days 

of trial. All birds were exposed to 23 hours 

of incandescent light. The nutrient equiva-

lency matrix values (Table 2) used in diet 

formulation was based on numerous re-

search trials (Ravindran et al., 1997; Sebas-

tian et al., 1997; Kornegay et al., 1996) and 

recommended by the relevant company. One 

phytase unit (FTU) is defined as the amount 

of enzyme activity that librates 1 mmol of 

inorganic phosphorus per  minute from a 0.5 

mM Na-phytate solution at pH 5.5 and 37°C. 

Individual body weight and group feed 

consumption, were recorded on days 29 and 

49. At the end of the experimental period, 

two birds from each replicate were randomly 

selected and slaughtered. The left middle 

toes of the birds within a pen after removal 

of the soft tissue were pooled, fat content 

was extracted (in a Soxtec System HT1043) 

by ether for 4 hours and dried to a constant 

weight at 100°C. Toe was ashed in a furnace 

(Heraeus Hanau) at 600°C for 4 hours. The 

ash from toes was solubilized with nitric and 

perchloric acid, then the phosphorus and 

calcium contents were analyzed with a spec-

trophotometer and atomic absorption spec-

trophotometer, respectively. At day 49, 2 ml 

of blood was collected from the brachial 

vein from two birds in each replicate. Serum 

was subsequently separated for phosphorus 

measurement by colorimetric method. 

Experiment 2 

Three diets were fed to 288 Hy-line W-36 

hens from 60 to 72 weeks of age. The treat-

ments consisted of a control diet (C) with no 

addition of phytase, the control diet supple-

mented with 300 FTU kg
-1

 phytase over the 

top (C+P), and the third diet contained 300 

FTU kg
-1

 phytase which was calculated as 

the total nutrient equivalency values for 
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phyatse (100E). The composition of experi-

mental diets and calculated analysis are out-

lined in Table 1. The control diet was formu-

lated to meet nutrient requirements recom-

mended by the Hy-line W-36 management 

guide. All diets were iso-nitrogenous and 

iso-caloric. Ingredients used in this experi-

ment were from the same batch as in the first 

experiment. The phytase source was the 

same as in the first experiment and the nutri-

ent equivalency of enzyme for layer hens is 

shown in Table 2.   

Hens were selected on the basis of statisti-

cally equivalent egg production and body 

weight from a commercial flock of 7,000 

birds. Birds were allocated to 144 cages in 

three treatments with four replicates and 24 

hens in each replicate, in a complete ran-

domized design. Two hens were housed in a 

30×46 cm cage, 12 adjoining cages con-

sisted of a replicate. Hens were exposed to a 

Table 1. Ingredient and nutrient content of experimental diets. 

Ingredient  ----------------------------  Experiment 1 (Broiler) a  ----------------------  Experiment 2 (Layer) b  

 11-29 d  29-49 d  60-72 wk  

 C  50E  100E  C  50E  100E  C  100E 

  ----------------------------------------------------  g /kg --------------------------------------------------- 
Corn  630.3  619.7  608.9  686.4  675.8  665.0  670  692.3 

Soybean meal  330.0  322.1  313.8  276.9  269.0  260.7  181.2  173.6 

Soybean oil  -  -  -  -  -  -  19.3  8.7 

Wheat bran  0.5  20.7  42.0  0.1  20.3  41.5  -  - 

Dicalcium phos-

phate 
 18.1  15.1  12.0  16.9  13.9  10.9  11.6  5.5 

Oyster shell  9.6  10.3  11.1  9.4  10.1  10.1  108.7  110.3 

Common salt  3.6  3.6  3.6  3.6  3.6  3.6  3.1  3.1 

DL-Methionine  1.6  1.6  1.6  1.1  1.1  1.2  0.9  0.9 

L-Lysine-HCl  1.3  1.4  1.5  0.6  0.7  0.8  0.2  0.3 

Vitamin premix c,d  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5 

Mineral premix e,f  2.5  2.5  2.5  2.5  2.5  2.5  2.5  2.5 

Phytase premix g  0  0.5  0.5  0  0.5  0.5  0  0.3 

                 

Calculated analysis h  -------------------------------------------------------------  % -------------------------------------------------------- 

AMEn kcal/kg  2860  2860  2860  2924  2924  2924  2817  2817 

Crude protein  20.14  20.14  20.14  18.16  18.16  18.16  13.75  13.75 

Total phosphorus%  0.71  0.67  0.63  0.67  0.63  0.59  0.51  0.40 

Non phytate phos-

phorus % 
 0.45  0.45  0.45  0.42  0.42  0.42  0.30  0.30 

Calcium  0.9  0.9  0.9  0.85  0.85  0.85  4.05  4.05 

Lysine  1.15  1.15  1.15  0.96  0.96  0.96  0.68  0.68 

Methionine  0.46  0.46  0.46  0.39  0.39  0.39  0.32  0.32 

Met+Cys   0.80  0.80  0.80  0.70  0.70  0.70  0.585  0.585 

a C= Control diet; 50E= Diet contained 500 FTU kg-1 phytase which was calculated half of the nutrient equivalency values for phyatse 

, 100E= Diet contained 500 FTU/kg phytase which was calculated total nutrient equivalency values for phyatse. 
b C= Control diet , 100E= Diet contained 300 FTU kg-1 phytase which was calculated total nutrient equivalency values for phyatse. 
c Provided the following per kilogram of broiler diet (experiment 1): Vitamin A, 9,000 IU; Cholecalciferol, 2,000 IU; Vitamin E,18 

IU; Vitamin k3, 4mg; Vitamin B12, 0.015 mg; Biotin, 0.015 mg; Folacin, 1 mg; Niacin, 30 mg; Pantothenic acid, 25 mg; Pyridoxine, 

2.9 mg; Riboflavine, 6.6 mg; Thiamine, 1.8 mg, Choline, 500 mg.  
d Provided the following per kilogram of layer diet (experiment 2): Vitamin A, 8,800 IU; Cholecalciferol, 2,500 IU; Vitamin E, 8 IU; 

Vitamin k3, 2 mg ; Vitamin B12, 0.02 mg; Biotin, 0.015 mg; Folacin, 0.5 mg; Niacin, 30 mg; Pantothenic acid, 13 mg; Pyridoxine, 

2.2 mg; Riboflavine, 5.5 mg; Thiamine, 1 mg, Choline, 500 mg.  
e Provided the following per kilogram of broiler diet (experiment 1): Copper (as cupric sulfate 5H20), 10 mg; Iodine (as calciumio-

date), 0.99 mg; Iron (as ferrous sulfate 7H20), 50 mg; Manganese (as manganese oxide), 99 mg; Selenium (as sodium selenite), 0.2 

mg and Zinc (as zinc oxide), 84 mg. 
f Provided the following per kilogram of layer diet (experiment 2): Copper (as cupric sulfate 5H20), 6 mg; Iodine (as calciumiodate), 

0.99 mg; Iron (as ferrous sulfate 7H20), 50 mg; Manganese (as manganese oxide), 65 mg; Selenium (as sodium selenite), 0.2 mg and 

Zinc(as zinc oxide), 55 mg. 
g Natuphos®, BASF D-67056 Ludwigshafen Germany. 

h Protein, calcium and total phosphorus contents of diets were calculated on the basis of determined nutrient contents of ingredients.  
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daily lighting schedule of 16L: 8D. All birds 

were kept under uniform environmental 

conditions throughout the experimental pe-

riod. Diets were presented in mash form and 

provided daily according to expected intake 

and hens have free access to water. 

The individual body weight of the birds 

was recorded at the beginning and end of the 

experiment. Egg production was recorded 

daily and percentage hen day egg production 

was calculated. All the eggs laid were 

weighed daily throughout the experimental 

period. The three eggs were randomly cho-

sen in each replicate from the eggs laid dur-

ing the three consecutive days at every 28 

day period to determine specific gravity 

(Densitomter, Mettler-Toledo, Iso-14001, 

Switerland), shell thickness and shell break-

ing strength (Universal Testing Machine, EZ 

test, 120891-04, Japan). The shell thickness 

was measured at three different locations 

(middle, broad and narrow end) using a mi-

crometer gauge (Mitutoyo code 7027), and 

the mean value was calculated. Dried shells 

were ashed at 600
o
C for 4 hours, and shell 

ash analyzed for calcium and phosphorus 

content (AOAC, 1990). During each 28-day 

period, three eggs were randomly selected 

from each replicate for two consecutive days 

to determine the Haugh unit using the 

method of Haugh (1937). Toe mineralization 

was measured according to the procedure 

mentioned in the first experiment.   

Data were analyzed using the General Lin-

ear Models procedure of SAS software ap-

propriate for a complete randomized design. 

Significant difference among individual 

group means was determined with Duncan's 

multiple range test. 

RESULTS AND DISCUSSION  

Experiment 1 

 The growth performance, carcass quality, 

toe ash and toe ash Ca and P of male and 

female broiler chickens fed various dietary 

treatments are shown in Table 3. No signifi-

cant difference was observed among four 

dietary treatments for final body weight, av-

erage feed intake, feed conversion ratio and 

carcass characteristics (P> 0.05). Regardless 

of phytase nutrient equivalency values, the 

crude protein and energy intake of chicks 

fed the 50E and 100E diets were 0.55, 0.92 

and 1.11, 1.85% less than that of control 

group, respectively. Thus data suggested that 

phytase could release nutrient equivalent and 

increased the availability of nutrient in both 

the 50E and 100E treatments, because the 

BW gains of broiler with the addition of 

Table 2. Nutrient equivalency matrix values for Phytase enzyme (one 

kg commercial enzyme equivalent to).
a
 

Nutrient  Broilers  Layers 

Metabolizable energy (kcal)  106000  106000 

Crude protein (%)  450  450 

Available phosphorus (%)  207  344.9 

Calcium (%)  200  333 

Lysine (%)  24  24 

Methionine (%)  2  2 

Met+Cys (%)  8  8 

Threonine (%)  26  26 

Tryptophan (%)  6  6 

Isoleucine (%)  24  24 

a BASF D-67056 Ludwigshafen Germany.  
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phytase and calculation of nutrient equiva-

lency values for phytase, restored very close 

to the control diet. These results supported 

by those of Namkung and Lesson (1999), 

Pourreza and Classen (2001) and Kornegay 

(1996) who reported that phytase supple-

mentation improved the AME and digesti-

bilities of some other nutrients, such as 

amino acids in broilers. Ravindran et al. 

(1999) and Yi et al. (1996) reported that the 

addition of phytase to corn soybean meal 

diet released more phytate due to the fact 

that the corn soybean diet has a high concen-

tration of phytate.  

The toe ash and toe ash Ca and P percent-

age increased with the addition of phytase in 

diets (P< 0.05). So, in all cases the highest 

toe ash, and toe ash Ca and P percentage 

was for the 50E treatment (Table 3). Ac-

cording to the nonphytate phosphorus (NPP) 

equivalency value of phytase, the NPP in-

take of chicks fed a C diet was 114.9 mg less 

than that of the C+P group, so it seems that 

the NPP level in the control diet was insuffi-

cient for maximum bone mineralization, be-

cause supplementation of phytase over the 

top of the C diet increased bone mineraliza-

tion significantly (P< 0.05). Improvement of 

the Ca and P utilization and retention found 

in this experiment are supported by other 

findings (Yi et al., 1996; Shirley and Ed-

wards, 2003). Dietary treatments did not 

have a significant effect on the blood phos-

phorus concentration, which may be due to 

homeostasis regulation. No significant inter-

action between dietary treatments and sexes 

was seen in any of the cases. As expected, 

the effect of sex on most traits was signifi-

cant.    

Addition of  phytase and the use of phytase 

nutrient equivalency values in feed formula-

tion, improved feed efficiency, so that in the 

100E diet, feed cost per kg body weight gain 

in comparison to the C diet decreased about 

2.7%, but adding phytase over the top (C+P) 

elevated the feed cost (Figure 1). Overall, 

using the nutrient equivalency value of phy-

tase, enhanced broiler growth performance, 

Ca and P retention and reduced the broiler 

production cost. 

Experiment 2 

 The data on mean production performance 

of layer hens during 60 to 72 weeks of age 

are presented in Table 4. Supplementation of 

phytase to diet and calculation of the nutri-

ent equivalency values of phytase, decreased 

the hen day egg production percentage and 

egg mass output (g hen
-1

 day
-1

) in hens fed 

the 100E diet (P< 0.05). As egg production 

declined, FCR increased significantly (P< 

0.05). The addition of phytase over the top 

of the C diet slightly increased egg pro-

Table 3. Effect of phytase supplementation on means and standard error of performance, toe ash (Ca 

and P) and blood P (at 49 d) of broiler chicks (Exp 1)
 
. 

Attributes  Dietary treatments  Sex 

  C a C+P b 50E c 100E d SEM e  Male Female SEM 

Final  body weight (g)  2391 2345 2315 2363 24.21  2571a 2136b 17.15 

Average feed intake (g d-1)  111.6 111.6 112.6 110.3 1.62  114.3a 108.5 b 1.14 

Feed : Gain  1.84 1.88 1.88 1.87 0.018  1.76b 1.98a 0.013 

Abdominal fat (%)  1.9 2.9 2.2 1.7 0.005  2.3 2.1 0.003 

Breast meat (%)  23.6 25.3 23.9 24.2 0.005  24.2 24.2 0.003 

Toe ash (%)  57.59d 71.11a 66.01b 63.01c 0.417  65.63a 63.33b 4.65 

Toe ash calcium (%)  28.56d 35.01a 33.13b 31.54c 0.261  32.61a 31.51b 2.48 

Toe ash phosphorus (%)  15.90d 19.64a 17.64b 16.92c 0.158  17.87a 17.18b 0.11 

Blood phosphorus (mg dl-1)  18.39 18.74 19.41 18.62 0.58  19.26 18.33 0.41 

a-d  Means not sharing a common superscript letter within a row differ significantly (P<0.05). 
a Control diet; b Diet contained 500 FTU kg-1 phytase over the top; c Diet contained 500 FTU kg-1 phytase which was calculated 

half of the nutrient equivalency values for phyatse, d Diet contained 500 FTU kg-1 phytase which was calculated total nutrient 

equivalency values for phyatse. 
e Standard error of the means.      
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Figure 1. Feed cost per kg live body weight of broiler in experiment 1 (hatched bars) and kg egg pro-

duction of layer hen in experiment 2 (soild bars), (C= Control diet, C+P= Diet contained phytase over 

the top, 50E= Diet contained phytase which was calculated half of the nutrient equivalency values for 

phyatse, 100E= Diet contained phytase which was calculated total nutrient equivalency values for 

phyatse. 

duction, but this effect was not significant. 

Reduction of production performance in 

hens fed the 100E diet is very likely due to 

overestimating the energy, protein and 

amino acid equivalency derived from en-

zyme. These findings are do not agree with 

the results obtained by other investigators. 

Keshavarz and Austic (2004) reported that, 

when hens from 36 to 48 weeks of age re-

ceived the 13% protein diet containing 0.2% 

NPP and supplemented with phytase, all the 

traits were comparable to those fed the posi-

tive control diet. Jalal et al. (1999) in one of 

two studies with layer hens, observed a sig-

nificant effect of phytase (250 to 300 U kg
-1

) 

on digestibility of only four amino acids and 

no effect on crude protein digestibility in a 

CSM diet. Panda et al. (2005) and Dorota et 

al. (2006) reported that addition of phytase 

can allow the reduction of NPP content to 

0.12% in the layer diet, without affecting the 

production performance of layer hens. One 

likely reason for the inconsistency in the 

phytase effect between our study and others 

is the long time monitoring performance in 

the latter part of production (60 to 72 

weeks). Few studies are in agreement with 

our study. Snow et al. (2003) concluded that 

phytase addition numerically decreased the 

amino acid digestibilities for CSM layer 

diet; these authors suggested that phytase 

did not have a significant effect on digestible 

energy. Bhanja et al. (2005) reported that 

phytase supplementation to a diet containing 

0.18% NPP had no advantage for broiler 

breeder performance. Another observed that 

the addition of enzyme in latter part of pro-

duction cycle had no effect on broiler 

breeder egg production (Sheikhahmadi et 

al., 2007). Hence, further research is needed 

to elicit the nutrient equivalency values of 

phytase for eldery birds.  

Without calculation of phytase P equiva-

lency, the NPP concentration in 100E diet 

was equal to 0.19%, so, despite a dietary 

NPP concentration decrease from 0.3 in C 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
09

.1
1.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             6 / 10

https://dorl.net/dor/20.1001.1.16807073.2009.11.1.7.6
https://jast.modares.ac.ir/article-23-7849-en.html


Evaluation of Phytase Nutrient Equivalency _____________________________________  

63 

diet to 0.19% in the 100E diet, no significant 

difference was observed among dietary 

treatments on average daily feed intake (Ta-

ble 4). Wu et al. (2006) reported that, in 

hens from 21 to 33 weeks of age, as dietary 

NPP decreased from 0.26 to 0.11% in the 

diet with no addition of phytase, feed intake 

significantly decrease about 9.35%. In the 

present study, NPP content of the 100E diet 

was 0.19%, so NPP intake of each hen was 

198.1 mg hen
-1

 day
-1

, which is lower than 

the dietary NPP requirement of hens, of 250 

mg hen
-1

 day
-1

 recommended by NRC 

(1994). Therefore, it seems that phytase 

supplementation prevented the decline in 

feed intake of hens fed the P deficient diet 

(100E), release P equivalency value and im-

proved P availability in 60 to 72 week- old 

hens. 

As shown in Table 4, there were no sig-

nificant differences in the Haugh unit, egg 

specific gravity, egg shell thickness, shell 

breaking strength, egg shell ash, egg shell 

ash Ca and P content, toe ash and toe ash Ca 

and P content among different dietary treat-

ments. These results are in agreement with 

results obtained on younger hen by other 

researchers (Keshavarz, 2003; Roland et al., 

2003; Wu et al., 2006). As discussed above, 

NPP intake of hens fed C, C+P and 100E 

diets were 314.9, 313.6 and 198.2 mg hen
-1

 

day
-1

, respectively. For hens fed the 100E 

diet, NPP intake was not sufficient. It means 

that the addition of phytase improved shell 

and bone mineralization in old layer hens 

fed an NPP deficient diet. In accordance 

with other studies (Bhanja et al., 2005; Scott 

et al., 1999) supplementation of phytase to a 

diet containing adequate NPP (C+P diet) did 

not have any additional advantage. 

Feed cost per kg egg produced in the 100E 

treatment was 5.9% higher than that of the C 

group (Figure 1). In contrast to the 100E 

diet, supplementing the C diet with phytase 

over the top (C+P) led to a decrease of 6.4% 

in feed costs, because phytase slightly in-

creased egg production percentage and im-

proved FCR in the C+P group.   

Table 4. Effect of phytase supplementation on performance, egg quality and egg shell ash 

(Ca and P)  of layer hen from 60 to 72 wk of age  (Exp 2). 

 Dietary treatments 
Attributes 

 C a  C+P b  100Ec  SEMd 

Average daily feed intake (g hen-1 d-1)  104.99  104.55  104.31  1.14 

Average hen day egg production (%)  75.25 a  77.25 a  66.00b  2.23 

Average egg weight (g)  61.03  62.90  63.36  0.67 

Egg mass (g hen-1 d-1)  45.80 ab  48.74 a  41.97b  1.33 

Feed conversion ratioe  2.31ab  2.15 b  2.52a  0.071 

Haugh unit  81.24  83.69  83.17  2.21 

Egg specific gravity  1.08  1.08  1.08  0.001 

Egg shell thickness (mm)  38.80  38.30  39.17  0.58 

Egg shell breaking strength (Newton 

cm-2) 

 
3.06  2.90  2.83  0.16 

Egg shell Ash (%)  86.61  87.49  89.16  1.09 

Egg Shell ash calcium (%)  30.97  32.82  37.27  1.54 

Egg Shell ash phosphorus (%)  0.252  0.240  0.252  0.006 

Body weight change during 60 to 72 

wk (g) 

 
-1.25  0.00  12.5  0.001 

Toe ash (%)  93.42  91.52  93.09  0.63 

Toe ash calcium (%)  27.83  24.70  27.28  1.03 

Toe ash phosphorus (%)  15.94  15.83  16.61  0.68 

a Control diet; b Diet contained 300 FTU kg-1 phytase over the top, c Diet contained 300 FTU kg-1 

phytase which was calculated total nutrient equivalency values for phyatse. 
d Standard error of the means.    

e Grams of feed per gram of egg mass.  
a-b Means not sharing a common superscript letter within a row differ significantly (p<0.05). 
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CONCLUSION 

Based on the results of these studies, the 

use of phytase nutrient equivalency values 

was beneficial in broiler feed formulation, 

but did not have any beneficial effect in old 

layer hens. These results probably occurred 

because any impact of phytase on protein 

and energy utilization in the latter part of the 

production cycle is small. Thus, using simi-

lar AMEn and protein equivalent values for 

broilers and layers is not valid. 
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 زاغري. م

 چكيده

ار هاي گوشتي و مرغهاي تخمگـذ  دو آزمايش به منظور بررسي اثر افزودن آنزيم فيتاز به خوراك جوجه           

 و مقايسه عملكرد با گروهي كه خوراك معمـولي دريافـت نمـوده              يممغذي معادل آنز   موادكردن  با لحاظ   

.  روزگي پرورش يافتنـد    49 تا   11 قطعه جوجه گوشتي از سن       640در آزمايش اول تعداد     .  انجام شد  ،بودند

. كـرار اختصـاص يافتنـد      ت 4دو جنس نر و ماده در        × غذايي تيمار   4واحدهاي آزمايشي به طور تصادفي به       

 500دومـين تيمـار شـامل جيـره كنتـرل حـاوي            ،  (C)ن آنزيم فيتاز    و شامل جيره كنترل بد    غذايياولين تيمار 

 واحد آنزيم فيتاز بـود كـه نصـف    500سومين تيمار حاوي   ،  (C+P)  خوراك واحد آنزيم فيتاز در كيلوگرم    

 واحـد  500 حـاوي  غـذايي  چهـارمين تيمـار      و) E50 (شـد   مغذي معادل آنزيم در تنظيم جيره محاسبه         مواد

آزمـايش دوم بـا     ). E 100 (شـد  جيـره محاسـبه      تنظـيم موادمغذي حاوي آنزيم در   % 100آنزيم فيتاز بود كه     

تيمارهـا  .  هفتگي اجرا شد72 تا 60 سن از W-36هاي الين   قطعه مرغ تخمگذار سويه   288استفاده از تعداد    

، (C+P) واحـد آنـزيم فيتـاز    300نزيم فيتاز، جيره كنترل با افزودن بدون افزودن آ ( C  )شامل جيره كنترل 
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). E 100( شـد  آنزيم در تنظيم جيره محاسبه معادلمغذي   مواد%100  واحد آنزيم فيتاز كه300جيره حاوي  

هـاي     ضريب تبديل خوراك و خصوصيات الشه جوجه       ، روزگي 49 وزن بدن در سن      غذايي بر  تيمار   4اثر  

 بـه  آنـزيم فيتـاز  خاكستر انگشت پا، كلسيم و فسفر محتـوي آن بـا افـزودن    ). <05/0P(نبود دار   امعنگوشتي  

، 75/72ترتيـب    ب E 100 و   C  ،C+Pدرصـد توليـد تخـم مـرغ در تيمـار            ). >05/0P(خوراك افزايش يافـت     

ضخامت و استحكام .  بود و با كاهش درصد توليد ضريب تبديل خوراك افزايش يافت درصد66 و 25/77

 خاكسـتر پوسـته و وزن مخصـوص          موجـود در    همچنين خاكستر و درصد كلسيم و فسـفر        ، تخم مرغ  پوسته

 است كـه    ايننتايج حاكي از    ). <05/0P(دار نداشت     اتخم مرغ با افزودن آنزيم فيتاز به خوراك تفاوت معن         

 امـا در  ،هـاي گوشـتي سـودمند اسـت        افزودن آنزيم فيتاز و محاسبه موادمغذي معادل آنزيم در جيره جوجه          

 براي مرغهـاي تخمگـذار    كه بايد رسد     به نظر مي   در اين صورت   تأثير مثبت ندارد،     مسنمرغهاي تخمگذار   

 . شودورد ابخصوص در سنين باال معادل انرژي قابل متابوليسم و پروتئين خام آنزيم به طور مجزا بر
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