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Abstract:  A trial was performed to study the effect of two levels of available 
phosphorus (0.23 and 0.13%), and four levels of phytase enzyme (0, 100, 
300 and 500 FTU/Kg) on mineral retention, nutrients digestibility and bone 
characteristics of 40 wks old laying hens fed diets based on corn-soybean 
meal compared to control diet containing 0.32% available phosphorus (AP) 
without phytase addition. Reducing AP without phytase addition depressed 
tibia breaking strength by 22.4%. Supplemental phytase by 100, 300, and 
500 FTU /kg diet improved tibia breaking strength by 17.9, 6.0, and 15.8% 
respectively. Adding phytase improved tibial and femoral wall thickness, but 
still behind those of control group. Reducing AP without phytase addition 
showed decreases in tibial wet weight, dry weight, free fat dry weight 
(FFDW), and ash weight by 10.79, 10.80, 10.12 and 12.37% respectively. 
Adding phytase up to 500 FTU/kg diet showed insignificant improvement. 
Phytase addition significantly (P<0.05) increased percentage of tibial and 
femoral fat free DM and total ash, and insignificantly increased percentage 
of tibial total P and calcium by 10.79 and 10.54%, respectively. Phytase 
level of 100 FTU/kg diet had attained the highest values of ME, and PE. 
This level attained also the highest digestibility of CP, NFE. The highest 
value of EE digestibility was attained by phytase level of 300 FTU/kg diet 
(81.87%), whereas control group attained lowest value (72.15%) that was 
not different (P>0.05) from zero phytase group. On the other hand, phytase 
addition had no effect (P>0.05) on digestibilities of NFE, OM, and DM. 
Decreasing AP without phytase addition significantly (P<0.05) decreased 
ME and PE. Phytase addition increased ME and PE to the level of positive 
control group. Decreasing AP without phytase addition reduced phosphorus 
retention (P<0.05) by 30.86%. Phytase addition (300 FTU/kg diet) 
improved this value significantly (P<0.05) by 32.89%. Phytase addition 
(100 FTU/kg diet) attained highest value (65.27%) of Ca retention. Phytase 
addition by 500 FTU/kg diet decreased fecal phosphorus by 27.15%.  
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INTRODUCTION 
Chickens are lacking or limited in phytase, the enzyme that is 

necessary for breakdown of phytate molecule and subsequent release of 
phosphorus for absorption. The addition of phytase enzyme to the layer 
diets will decrease the amount of phosphorus needed from other sources. 
The expected increase in phosphorus digestibility will in turn reduce the 
amount of phosphorus being excreted. Phosphorus is the nutrient that of 
concern because it poses the potential problem of environmental 
contamination.  

Keshavarz (2000), Boling et al. (2000a), and Keshavarz (2003) 
found that tibia ash was significantly reduced due to decreasing available 
phosphorus (AP) in the diet. Adding phytase to such diets improved tibia 
ash but still lower than control group (Keshavarz 2003). On the other hand, 
Keshavarz (2000) showed that tibia ash was not influenced by dietary AP 
or phytase during the early stage of production. Usayran and Balnave 
(1995) reported that phytase addition increased tibia ash at 18 ºC but 
reduced it at 30 ºC. Phytase also increased tibia P on the 0.46% P/kg diet but 
reduced it on the 0.32% P/kg diet. Raquel et al. (2001) found that Ca level 
in tibia increased linearly as phytase level increased.  

Keshavarz (2000) showed that tibia weights were not influenced by 
dietary AP or phytase regimens. Gordon and Roland (1997) reported that 
tibia breaking strength increased (P=0.09) 9% when the 0.1% AP was 
supplemented with phytase. Lim et al. (2003) reported that phytase 
significantly increased digestibility of DM, P, and fiber, while other 
nutrients were not affected. Abd-Elsamee (2002) found that phytase 
significantly improved minerals retention and digestion coefficients of 
nutrients, except for crude fiber. Also Um and Paik (1999) reported that 
retention of DM, fat, ash, Ca, Mg, Fe, and Zn were significantly greater in 
phytase-supplemented group than control. On the other hand, Keshavarz 
(2000) showed that the effect of phytase in retention of total P was 
inconsistent and varied with AP levels.  

Boling et al. (2000a), Boling et al. (2000b), Lim et al. (2003), and 
Keshavarz (2003) found that adding phytase to low AP-diet decreased P 
excretion. In addition, Um and Paik (1999) illustrated that excretion of ash, 
P, and Cu was less in phytase supplemented group than the control.  

The objective of this study was to determine the effects of phytase 
supplementation on bone quality, digestion coefficient of nutrients, mineral 
retention, and fecal phosphorus in laying hens fed low-AP diets.  
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MATERIAS AND METHODS 
This trial was conducted in Ras Sedr Experimental Station South-Sini. 

A total of 153, 44 weeks old, ISA brown hens were randomly assigned to nine 
dietary treatments (T1 to T9) and housed in six cages per treatment until 60 
wks of age. Birds of control group (T1) were fed 0.32% AP without phytase 
addition. Available phosphorus (AP) level was reduced by an interval of 0.1% 
in diets of T2 to T5, while it was reduced by an interval of 0.2% in diets of T6 
to T9. Birds at groups T2, T3, T4 and T5 received 0, 100, 300 and 500 FTU 
phytase per kg diet respectively with 0.23% AP. Birds of groups T6, T7, T8 
and T9 received the same levels of phytase, respectively with 0.13% AP. 
Nine corn-soybean diets were isonitrogenous (17% crude protein) and 
isoenergetic (2900 Kcal, ME/kg diet) as shown in Table 1.  

At the end of the trail, three birds from each treatment were 
randomly chosen, and slaughtered. Both the right and left tibiae and femurs 
were excised and frozen for subsequent analysis. The bones were later 
thawed and stripped of all soft tissues. After record the weight and 
dimensions, left tibiae and femurs were cut at midshafts using coping saw. 
Diameters at midshaft and wall thickness were measured by calipers. After 
that, left tibiae and femurs were dried (100 C° for 10 hour), weighed, 
extracted with ether using soxhlet procedure, dried again and weighed. The 
ground dry fat-free bones were ashed in muffle furnace at 600 °C. Ash 
weight was calculated as a percentage of dry fat-free bone weight. Right 
tibiae and femurs were tested for breaking strength using an Instron 
Universal Testing Machine.                  

A digestibility trial was carried out to study the effect of adding 
phytase enzyme on nutrients digestibility and mineral retention. At the end 
of the experiment, 3 birds of each group were housed individually in 
digestion cages. The birds were fed the test diets for 4 days for adaptation. 
Through the successive 4 days excreta collection trays were used and the 
feed intake was calculated. Dry excreta for each bird was ground and kept 
for analysis. Chemical analysis was carried out as described in Association 
of Official Analytical Chemists (1980). Urinary Nitrogen was determined 
according to Jakobsen et al. (1960). Urinary Organic Matter was evaluated 
according to Abou-Raya and Galal (1971). Productive energy (PE) and 
metabolizable energy (ME) were calculated according to Titus and Fritz 
(1971).  

Data were subjected to analysis of variance using the General Linear 
Model of SAS software (SAS Institute, 1990). Means were compared 
(P<0.05) using Duncan's multiple range test (Duncan, 1955). 
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RESULTS AND DISCUSSION 
The tibial breaking strength and dimensions of tibia and femur are 

present in Table 2. Tibia breaking strength showed significant (P<0.05) 
interaction between AP and phytase, where control birds (T1) recorded 
highest value (23.7 kg) followed by birds fed 0.23% AP+500 FTU 
phytase/kg, T5, (22.6 kg). The main effects showed that reduced dietary AP 
to 0.23 and 0.13% resulted in decrease tibia breaking strength by 13.5 and 
15.6%, respectively. Birds fed low AP-diet without phytase gave tibia 
breaking strength lower by 22.4% (Fig. 1). Supplemental phytase by 100, 
300, and 500 FTU/kg diet did improve tibia breaking strength by 17.9, 6.0, 
and 15.8%, respectively. On the other hand, AP and phytase regimens had 
no significant (P>0.05) effect on femoral breaking strength. The results are 
in agreement with those of Gordon and Roland (1997) who reported that 
bone breaking strength was increased (P=0.09) 9% when 0.1% AP diet was 
supplemented with phytase.  

Length of tibia and femur bones were not affected (P>0.05) by AP or 
phytase treatments because bone usually reaches complete development at 
the end of growing stage. Phytase by AP interaction showed significant 
(P<0.056) differences among wall thickness and width at epiphysis and at 
midshaft of tibia and femur. Reducing dietary AP decreased wall thickness 
of tibia and femur. The main effects showed that reducing dietary AP 
without phytase addition decreased tibial and femoral wall thickness by 21.3 
and 53.6%, respectively. Adding phytase alleviated this depression, but still 
less than those of the control group. This result confirmed those of Orban et 
al. (1999) who reported that, tibial wall thickness at midshaft exhibited a 
quadratic response to phytase level.  

Data present in Table 3 show physical characters of tibia and femur 
bones. The interaction between AP and phytase exhibited significant 
(P<0.05) differences among wet weight, dry weight, fat free dry weight 
(FFDW), and ash weight. The main effects indicated that reducing AP levels 
significantly (P<0.05) decreased all of these traits. Hens fed the lowest AP-
diet without phytase showed decrease in tibia wet weight, dry weight, 
FFDW, and ash weight by 10.79, 10.80, 10.12 and 12.37%, respectively. 
Adding phytase up to 500 FTU/kg diet showed insignificant (P>0.05) 
improvement. The femur bone responds to phytase by the same manner. 
Unresponsive of these bone traits to phytase may be related to egg 
production, where phytase addition by 100, 300, and 500 FTU /kg diet 
resulted in egg production which surpassed those of the control group. It is 
well known that the increase of egg production releases minerals from bone 
to deposit eggshell. Our results of tibial weight disagreed with those of 
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Keshavarz (2000) who found that dietary AP level or phytase had no effect 
on tibia weight. However, our results of bone ash content agreed with those 
of Keshavarz (2003), Boling et al. (2000a), and Usayran and Balnave 
(1995).    

Table 4 shows percentage of fat free DM, total ash, total P, and 
calcium contents in tibia and femur bones. The main effects indicated that 
the decrease in dietary AP insignificantly (P>0.05) decreased percentage of 
tibial ash, phosphorus and calcium by 1.95, 6.46, and 13.03%, respectively. 
In addition, femoral percentage of ash and phosphorus significantly 
(P<0.05) decreased by 2.07 and 11.40%, respectively. Femoral calcium also 
insignificantly decreased by 15.12%. Birds fed low-AP diets without 
phytase addition significantly (P<0.05) increased percentage of tibial and 
femoral total ash. Phytase addition significantly (P<0.05) increased 
percentage of tibial and femoral fat free DM and total ash, In addition, 
phytase supplementation (500 FTU/kg) insignificantly increased percentage 
of tibial total P (Fig. 2) and calcium by 10.79 and 10.54%, respectively. 
Percentage of femoral total P significantly (P<0.05) increased by 19.27% 
while, percentage of femoral calcium insignificantly (P>0.05) increased by 
16.67%. These results are in agreement with those of Raquel et al. (2001) 
who found that the level of calcium in tibia increased as the phytase level 
increased. However, our results of total P disagreed with those of Usayran 
and Balnave (1995) who found that phytase supplementation increased 
tibia P on the 0.46% P diet but reduced it on the 0.32% P diet.  

The digestion coefficients and energy values are present in Table 5. 
Digestibilities of CP, EE, CF, OM, and DM showed significant (P<0.05) 
differences for the interaction between AP and phytase. AP levels had no 
significant effect on digestibility of all nutrients. Irrespective of AP levels, 
100 FTU phytase/kg diet attained the highest value of CP digestibility 
(90.75%) which was not different (P>0.05) from that of the control 
(90.08%). While 500 FTU/kg diet gave the lowest value (88.91%). In fact, 
positively charged proteins can form insoluble complexes with negatively 
charged phytase at low pH (Cheryan 1980), so protein and phytate complex 
has low digestibility and phytase addition may improve protein digestibility.    

The highest value of EE and CF digestibility was attained by phytase 
level of 500 FTU /kg diet (81.87 and 9.88%, respectively), whereas birds 
fed low-AP diets without phytase addition attained the lowest value (68.19 
and 4.01%, respectively) that was not different from of control group. On 
the other hand, phytase addition had no effect (P>0.05) on digestibility of 
NFE, OM, and DM.  
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Data present in Table 5 show that the interaction between AP and 
phytase was significant (P<0.05) for ME, PE values. Irrespective of phytase 
levels, AP had no effect on ME and PE values, birds received low AP with 
no supplemental phytase gave ME and PE values less (P<0.05) than the 
control birds by 5.69 and 5.13%, respectively. Phytase addition by 100, 300, 
and 500 FTU /kg diet increased ME and PE by 8.38 and 9.40%; 6.82 and 
8.43%; and 7.89 and 8.70%, respectively. So the 100 FTU phytase/kg diet 
attained the highest value of energy and the highest digestibility values of 
CP, NFE, OM, and DM. It is well known that phosphorus is Important for 
energy metabolism and energy transfer in most metabolic systems. Lim et 
al. (2003) reported that high AP increased fiber availability, and phytase 
increased availability of fiber and dry matter. 

Data summarized in Table 6 indicated that the interaction between 
AP and phytase was significant (P<0.05) for apparent retention of DM, Ash, 
P, and Ca. The main effects showed that phosphorus retention significantly 
(P<0.05) decreased by 8.68 and 21.20% at dietary AP levels of 0.23 and 
0.13%, respectively, while calcium retention was not affected by AP levels. 
Birds fed low-AP diets without phytase reduced phosphorus (Fig. 3) and 
calcium retention (P<0.05) by 30.86 and 4.00% respectively. Phytase 
addition (100 FTU /kg diet) significantly (P<0.05) improved these retention 
by 31.79 and 14.73%, respectively.  

Table 6 shows fecal phosphorus values. The main effects indicated 
that lowering dietary AP levels decreased fecal phosphorus by 15.61 and 
19.60% for groups fed 0.23 and 0.13% AP, respectively. Regardless of 
dietary AP levels, phytase supplementation by 500 FTU /kg diet decreased 
fecal phosphorus by about 27.15%.  

It could be concluded that dietary phytase supplementation to low-
AP diets decreased fecal phosphorus; however, improved bone strength, 
phosphorus and calcium levels in the bone, metabolizable energy, ether 
extract digestibility and phosphorus retention. 
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Fig. (1) Breaking strength of tibia bone as affected by 
phytase addition23.7
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addition 45.95

31.77

41.87 42.22 40.47

15

20

25

30

35

40

45

50

control 0 100 300 500
Phytase levels (U/kg diet)

(%
)

  
  

 

 



Hammad, A. M. S. 

 978

Table (1): Composition and calculated analysis of experimental diets 
 AP, (%)  0.32 0.23  0.13  
 Phytase, FTU/Kg - 0 100 300 500 0 100 300 500 

 T1 T2 T3 T4 T5 T6 T7  T8 T9 
a. Ingredients          
  Corn yellow 60.2 60.2 60.2 60.2 60.2 60.7 60.7 60.7 60.7 
  Soybean meal (44%) 26.7 26.5 26.5 26.5 26.5 26.5 26.5 26.5  26.5 
  Vegetable oil 3.3 3.3 3.3 3.3 3.3 3.15 3.15 3.15 3.15 
  Sawdust  - 0.38 0.38 0.38 0.38 0.3 0.30 0.30 0.30 
  Calcium carbonate  8.3 8.6 8.6 8.6 8.6 8.85 8.85 8.85 8.85 
  Dicalcium phosphate 1 0.52 0.52 0.52 0.52 - - - - 
  Vit.-Mineral mix.* 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
  Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
  Total 100 100 100 100 100 100 100 100 100 
 b. Calculated values          
  Crude protein % 17.04 17.02 17.02 17.02 17.02 17.04 17.04 17.04 17.04
  ME   (Kcal /kg) 2905 2903 2903 2903 2903 2905 2905 2905 2905 
  Calcium % 3.45 3.46 3.46 3.46 3.46 3.45 3.45 3.45 3.45 
  Av. Phosphorus  % 0.32 0.23 0.23 0.23 0.23 0.133 0.133 0.133 0.133
  Met + Cys  % 0.56 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 
  Lysine % 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 

* To supply Kg diet by: vit. A 9600 IU; cholecalciferol, 3120 IU; vit. E, 36 IU; menadione, 24 
mg; vit. B12, 0.02 mg; riboflavi n, 7.2 mg; pantothenic acid, 14.4 mg; niacin, 60 mg; thiamine, 
1.2 mg; choline, 500 mg;  pyridoxine, 2.4 mg; folic acid, 0.72 mg; biotin, 0.06 mg; zinc, 100 mg; 
iron, 80 mg; manganese, 100 mg; copper, 12 mg; iodine, 1 mg; and selenium, 0.3 mg 
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 T
able (4): M

inerals content in layers tibia and fem
ur bones as affected by available phosphorus and 

phytase levels. 
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T1 
0.32 
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    93.75 c 
  60.93 ab

c 
14.24 a 

42.12 
    93.56 ab 

    59.79 a
b

13.86 b 
37.57 

T2 
0.23 
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    93.76 c 
  59.50 bcd 

13.99 a 
35.76 

    92.84 c 
    58.73 b

c
12.03 b

c 
30.91 

T3 
0.23 
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    93.76 c 
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    93.34 bc 
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b
12.81 b
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T4 
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    94.00 b
c 
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    59.62 a
b
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33.94 
T5 

0.23 
500 

 
    94.02 b
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0.13 
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    93.66 ab 
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  0.23 
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60.82 

14.04 
38.17

93.45 
59.24 a

b 
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  0.13 
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13.32 
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31.89 
 Phytase level: 

 
 

 
 

 
 

 
 

 
  0 (C

ontrol) 
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14.24 
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93.56 a
b 
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93.70 c 

59.20 b 
12.88 

34.54
93.25 b 
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93.89 bc 
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13.97 
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34.45 
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94.17 a

b 
60.69 ab 

13.59 
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93.80 a 
59.44 a 
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35.60 
  500 

 
94.32 a 

60.98 a 
14.27 

38.18
94.02 a 

60.16 a 
13.99 a 

33.94 
      M

eans in the colum
n w

ith the sam
e superscript are not significantly different (P<0.05).  

 
     A

P = A
vailable Phosphorous. 
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 T
able (5): D

igestion coefficients of nutrients and energy values of laying diets as affected by dietary A
P 

and phytase levels.   
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1851 b 
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75.34 ab 
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81.16 
78.99 

73.85 
2857 a 

2025 a 
  300   

 
90.21 ab 

77.47 ab 
7.42 ab 

78.37 
77.69 

72.38 
2816 a 

2007 a 
  500 

 
88.91 c 

81.87 a 
9.88 a 

78.61 
77.74 

73.13 
2844 a 

2012 a 
M

eans in the colum
n w

ith the sam
e superscript are not significantly different (P<0.05). 

A
P = A

vailable Phosphorous. 
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Table (6): Apparent retention and fecal phosphorus as affected by 
available phosphorus and phytase levels. 

AP Phytase Apparent retention (%) Treat.
(%) U/Kg DM Ash P Ca 

Fecal phosh. 
(%) 

T1 0.32 0 74.02 abc 48.08 ab 45.95 ab 59.26 bc 1.153 
T2 0.23 0 71.94 bc 41.49 ab 31.35 d 55.35 c 0.957 
T3 0.23 100 77.36 a 49.42 ab 48.79 a 66.77 a 0.983 
T4 0.23 300 69.96 c 36.17 b 43.86 abc 58.01 bc 1.010 
T5 0.23 500 73.04 abc 44.54 ab 43.81 abc 57.98 bc 0.943 
T6 0.13 0 73.32 abc 57.21 a 32.19 d 58.43 bc 0.953 
T7 0.13 100 72.35 bc 49.23 ab 34.94 cd 63.77 ab 1.083 
T8 0.13 300 74.92 ab 52.74 ab 40.57 abcd 61.23 abc 0.933 
T9 0.13 500 73.41 abc 46.41 ab 37.12 bcd 58.97 bc 0.737 

Main effects      
   Dietary AP levels:      
       0.32 (Control) 74.02 48.08 45.95 a 59.26 1.153 
       0.23 73.08 43.16 41.96 ab 59.53 0.973 
       0.13 73.50 51.40 36.21 b 60.60 0.927 
   Phytase levels:      
       Control 74.02 48.08 45.95 a 59.26 b 1.153 
       0  72.63 49.35 31.77 b 56.89 b 0.955 
       100 74.85 49.32 41.87 a 65.27 a 1.033 
       300   72.44 45.51 42.22 a 59.62 b 0.972 
       500 73.23 45.48 40.47 a 58.48 b 0.840 
    Means in column with the same letter are not significantly different (P>0.05). 
   AP = Available Phosphorous. 

REFERENCES  
Abd-Elsamee, M. O. (2002) Effect of different levels of available 

phosphorus and microbial phytase on laying hen performance and 
egg quality. Egypt. Poultry. Sci. 22:407-425. 

Abou-Raya, A. K.  and Galal, A. G. H. (1971). Evaluation of Poultry 
feeds in digestion trials with reference to some factors involved. U. 
A. R. J. Anim. prod. vol. 11, no. 1, PP 207-221. 

Association of Official Analytical Chemists, (1980). Official Methods of 
Analysis. 13 th ed., pub. By the “A.O.A.C” Benjamin Franklin 
Station Washington, D. C. 

Boling, S. D.; Douglas M. W.; Johnson M. L.; Wang X.; Parsons C. M.; 
Koclkebeck K. W.; and Zimmerman R. A. (2000a) The effects of 
dietary available phosphorus levels and phytase on performance of 
young and older laying hens. Poultry. Sci. 79:224-230. 

Boling, S. D.; Douglas M. W.; Shirley R. B.; Parsons C. M., and 
Koelkebeck K. W. (2000b). The effect of various dietary levels of 



Hammad, A. M. S. 

 984

phytase and available phosphorus on performance of laying hens. 
Poultry. Sci. 78:535-538. 

Cheryan, M. (1980) Phytic acid interactions in food systems. CRC Crit. 
Rev. Food Sci. Nutr. 13:297-335.    

Duncan, D. B. (1955). Multiple Range and Multiple F Tests. Biometric, 
11:1-42. 

Gordon, R. W.; and Roland D. A. (1997) Performance of commercial 
laying hens fed various phosphorus levels with and without 
supplemental phytase. Poultry. Sci. 76:1172-1177. 

Jakobsen, P. E; Grtov K. and Nilson S. H. (1960). Frdjeligheds frogmed 
fierbae. Digestibility trail  with poultry. Bereting fra forsogsla-
boratoriet, Kobenhaven, 32, 56 : 1 

Keshavarz, K (2000) Nonphytate phosphorus requirement of laying hens 
with and without phytase on a phase feeding program. Poultry. Sci. 
79:748-63. 

Keshavarz, K. (2003) The effect of different levels of nonphytate 
phosphorus with and without phytase on the performance of four 
strains of laying hens Poultry. Sci. 82:71–91 

Lim, H. S.; Namkung H., and Paik I. K. (2003) Effects of phytase 
supplementation on the performance, egg quality,and phosphorous 
excretion of laying hens fed different levels of dietary calcium and 
nonphytate phosphorous. Poultry. Sci. 82:92–99. 

Orban, J. L.; Adeola O. and Stroshine R. (1999) Microbial phytase in 
finisher diets of white Pekin ducks: effects on growth performance, 
plasma phosphorus concentration, and leg bone. Poultry. Sci. 
78:366-377.   

Raquel, S. A. V.; Antonio G. B.; Elias T. F.; Custodio D. S.; Antonio S. 
T. (2001)  Performance and quality of the eggs of layers of second 
cycle  fed on rations containing phytase. Ciênc. agrotec., Lavras, 
v.25, n.6, p.1413-1422, nov./dez. 

SAS Institute (1990). SAS/State User’s guide 6-03 ed.,SAS institute 
inc.,Cary NC. USA. 

Titus H. W. and Fritz, J. C. (1971). "The Scientific Feeding of Chickens". 
The interstate primeter and publisher INC. Danville, Illonis, U. S. A. 

Um, J. S. and Paik I. K. (1999). Effects of microbial phytase 
supplementation on egg production, egg-shell quality, and mineral 
retention of laying hens fed different levels of phosphorus. Poultry. 
Sci. 78:75-79. 

Usayran, N. and Balnave D. (1995) Phosphorus requirements of laying 
hens fed on wheat-based diets. British Poultry. Sci. 36:285-301.   



Phytase, Layers, Available Phosphorus, Bone Characters, Digestibility 

 985

  الملخص العربي
الدجاج البياض المغذى على علائق بروتين نباتي منخفضة تأثير إنزيم الفيتيز على 

  الفوسفور المتاح
  عناصر الغذائيةمعاملات هضم ال, إحتجاز المعادن,  صفات العظام-١

  *أيمن محمد صبري حماد
   القاهرة– مرآز بحوث الصحراء –قسم تغذية الحيوان والدواجن 

 جنوب سيناء لدراسѧة تѧأثير مѧستويان مѧن الفوسѧفور المتѧاح            –أجريت هذه التجربة في محطة بحوث رأس سدر         
علѧى احتجѧѧاز  ) آجѧم عليقѧة  /حѧدة   و٥٠٠ ، ٣٠٠ ، ١٠٠صѧѧفر ، (وأربعѧة مѧستويات مѧن إنѧزيم الفيتيѧز      %) ٠٫١٣ ، ٠٫٢٣(

آѧسب صѧويا مقارنѧѧة   -المعѧادن ومعѧاملات هѧѧضم العناصѧر الغذائيѧة وجѧѧودة عظѧام الѧدجاج البيѧѧاض المغѧذى علѧى عليقѧѧة ذرة        
  . فوسفور متاح دون إضافة إنزيم فيتيز% ٠٫٣٢المحتوية على ) آسب صويا-ذرة(بعليقة التحكم 

 على عليقѧة منخفѧضة الفوسѧفور المتѧاح دون إضѧافة فيتيѧز               انخفض تحمل عظام الساق للكسر في الطيور المغذاة       
آجѧم عليقѧة إلѧى تحѧسين تحمѧل عظѧام الѧساق        / وحѧدة إنѧزيم  ٥٠٠ ،  ٣٠٠ ،   ١٠٠أدت اضافة الفيتيز بمعدل     %. ٢٢٫٤بمقدار  

أدت إضѧافة الفيتيѧز إلѧى تحѧسن سѧمك جѧدرعظام الѧساق والفخѧذ ولكنѧه               . على الترتيѧب   % ١٥٫٨ ،   ٦ ،   ١٧٫٩للكسر بمقدار   
أدى نقѧѧص الفوسѧѧفور المتѧѧاح دون إضѧѧافة فيتيѧѧز إلѧѧى انخفѧѧاض الѧѧوزن الرطѧѧب والѧѧوزن . أقѧѧل ممѧѧا فѧѧي مجموعѧѧة الѧѧتحكمظѧѧل 

علѧѧى  % ١٢٫٣٧ ، ١٠٫١٢ ، ١٠٫٨٠ ، ١٠٫٧٩الجѧѧاف والѧѧوزن الجѧѧاف خѧѧالى الѧѧدهن ووزن الرمѧѧاد لعظѧѧم الѧѧساق بمقѧѧدار  
أدت إضѧافة الفيتيѧز إلѧى       . سن هѧذه الأوزان معنويѧا     آجم عليقѧة لѧم يحѧ      / وحدة إنزيم    ٥٠٠إضافة الفيتيز حتى مستوى     . الترتيب

, )٠٫٠٥بمѧستوى معنويѧة أقѧل مѧن     (زيادة المادة الجافة خالية الѧدهن والرمѧاد الكلѧى فѧي آѧل مѧن عظѧم الѧساق والفخѧذ معنويѧا             
  .وزيادة نسبة الفوسفور والكالسيوم في عظم الساق زيادة غير معنوية

آجم عليقة أعلى قيمة للطاقة الممثلѧة والطاقѧة الإنتاجيѧة وأعلѧى معامѧل               / وحدة إنزيم فيتيز   ١٠٠سجل مستوى   
آجѧم عليقѧة أعلѧى معامѧل      / وحѧدة فيتيѧز    ٣٠٠سجل مستوى   . هضم لكل من البروتين الخام والمستخلص خالى النتروجين       

والتي لم تكن تختلف معنويѧا      , %)٧٢٫١٥(بينما سجلت مجموعة التحكم أقل قيمة       %) ٨١٫٨٧(هضم لمستخلص الأثير    
لم يؤثر إنزيم الفيتيز معنويا على معامل هѧضم المѧستخلص خѧالى الأزوت، المѧادة            . آجم عليقة /عن مجموعة صفر فيتيز   

أدى نقص الفوسفور دون إضѧافة فيتيѧز إلѧى انخفѧاض الطاقѧة الممثلѧة والطاقѧة الإنتاجيѧة معنويѧا          . العضوية والمادة الجافة 
أدى نقص فوسѧفور الغѧذاء    . إضافة الفيتيز يزيد هذه القيم إلى مستوى مجموعة التحكم        , )٠٫٠٥عنوية أقل من    بمستوى م (

أدت %. ٣٠٫٨٦بمقѧدار  ) ٠٫٠٥بمѧستوى معنويѧة أقѧل مѧن     (دون إضافة فيتيѧز إلѧى انخفѧاض احتجѧاز الفوسѧفور معنويѧا           
) ٠٫٠٥بمѧستوى معنويѧة أقѧل مѧن      (لقيمѧة معنويѧا     إلѧى تحѧسين هѧذه ا      ) آجѧم عليقѧة   / وحدة إنزيم فيتيز     ٣٠٠(إضافة الفيتيز   

آجم عليقѧة إلѧى انخفѧاض فوسѧفور الѧزرق بمقѧدار             / وحدة إنزيم فيتيز   ٥٠٠أدت إضافة الفيتيز بمقدار     %. ٣٢٫٨٩بمقدار  
٢٧٫١٥ .%  

 


