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Table 1. The diet composition (based on % of DM) 
Finisher (29-42 day) Grower (11-28 day) Starter (1-10 day)  Ingredients (%) 

50.96 53.71 53.62 Corn  
15.00  7.50 3.00 Wheat 
27.30 32.00 37.00 Soybean meal 
1.60 1.73 1.85 Dicalcium phosphate 
0.95 0.97 1.07 Calcium carbonate   
0.32 0.36 0.39 Salt 
2.90 2.70 2.00 Oil Soybean 
0.22 0.23 0. 30 L-Lysine Hydrocoloride 
0.15 0.2 0.17 DL-Methionine 
0.25 0.25 0.25 Vitamin premix 
0.25 0.25 0.25 mineral premix 
0.10 0.10 0.10 Phytase enzyme 

Calculated composition 
3060 3020 3000 ME (kcal/kg) 
19.5 20.5 21.5 Crude protein (%) 
0.94 0.96 1 Ca (%) 
0.47 0.48 0.5 Available phosphors (%) 
0.5 0.6 0.7 Total Methionine (%) 
1.0 1.1 1.2 Total Lysine (%) 
1.01 1.19 1.29 Total Arginine(%) 
0.69 0.78 0.81 Met. + Cys. (%) 
0.59 0.68 0.73 Total Threonine (%) 
0.16 0.18 0.21 Thryptophan(%) 
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Table 2. Effect of different phytase enzymes on performance of broiler chickens 

P-value SEM Aspergillus niger 
enzyme 

E. coli 
enzyme 

Bacillus subtilis 
enzyme 

      Nataphus Control   

Starter (1 to 10 day) 
0.7862 8.11 287 288 279 276 287 Feed intake (g) 
0.3144 8.81 241 248 240 234 241 Weight gain  (g) 
0.0466 0.03 1.19ab 1.16b 1.16b 1.18ab 1.3a FCR 

Grower (11 to 28 day) 
0.0066 28.40 1497b 1424b 1482b 1479b 1728a Feed intake (g) 
0.0221 16.27 960b 958b 946b 955b 1015a Weight gain  (g) 
0.0001 0.043 1.56b 1.48b 1.56b 1.54b 1.70a FCR 

Finisher (29 to 42 day) 
0.0348 24.94 1812ab 1823ab 1752b 1793b 1920a Feed intake (g) 
0.6998 23.62 978 971 957 954 942 Weight gain  (g) 
0.0001 0.02 1.85b 1.87b 1.83b 1.88b 2.03a FCR 

Total period (1 to 42 day) 
0.0001 36.44 3597b 3537b 3514b 3550b 3935a Feed intake (g) 
0.8268 23.26 2172 2179 2144 2145 2177 Weight gain  (g) 
0.0001 0.016 1.62b 1.59b 1.60b 1.62b 1.77a FCR 

a-b Means in the same rows with no common superscripts differ significantly (P<0.05).  
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Table 3. Effect of different phytase enzymes on growth parameters of broiler chickens 

GR42 
(g) 

GR28 
(g) 

GR21 
(g) 

GR10 
(g) 

Ti 
(day) 

Wi (g) Wf (g) b W0 (g)  

58.80 66.51 60.92 33.82 33.54a 1280b  3892 0.046 55.15 Control 
66.74 69.18 61.98 36.41 30.25b 1514a 4615 0.045 64.52 Phytase enzyme (Nataphus) 
64.80 67.86 60.07 34.63 30.85b 1574a 4278 0.046 57.02 Bacillus subtilis enzyme 
71.40 71.85 60.46 34.60 31.88b 1455ab 4657 0.045 57.48 E. coli enzyme 
62.50 71.24 64.28 34.00 29.36b 1467ab 3988 0.050 54.67 Aspergillus niger enzyme 
1.913 0.929 0.803 0.411 0.632 34 161 0.001 1.700 SEM 
0.3269 0.3519 0.5285 0.3061 0.0486 0.0430 0.4918 0.5537 0.4326 P-value 

a-b Means in the same column with no common superscripts differ significantly (P<0.05). W0: Initial weight; b: Growth constant; Wf: 
Final weight; Wi: Weight at inflection point; Ti: Time at inflection point; GR10: Growth rate at 10 days of age; GR21: Growth rate at 21 
days of age; GR28: Growth rate at 28 days of age; GR42: Growth rate at 42 days of age 

  

  
Fig. 1. Growth curve of broiler chicken fed by different Phytase enzymes 

 c9�1 - 0�F]&] 8�
 �0:"�� ���&+ �.G(C �A 8� :.Sr!"�� ���4M h6� � 



86                  "8�� �.)#�$  :�)
�9�� 2�.G(C #V) 2 �4�6$ 1Y6Z *%#96�7 #A "
�'! :(&�( )#�� :A ��
�W 2 �.�.#�$�A O4$#!&( ���4M "��...  

 

�.G(C �%2GM) #4V�!  O4$#!&( "84a&! 2 "
�'! ���4M "�� #A

&< #X�M 2 �4�6$ 1Y6Z�  "���2
 
%21  242  
% B
2#/

 �28]4  .1�) 8� %)% ���( �4� 
% �&< �4�6$ 1Y6Z

:(&�( "���2
 �) \. 
)#W �.G(C �%2GM) #4V�! 1F! "
)%#A

�0=� U3�<) 2 1M#,(  8���� ��.���C "��
��4! K4A "
)%

8�( )05/0>P .(�4�6$ ")
)%  �>4$#! c4��$8() 4�) �A 8

M \4�41�)* ��)  K.#����\�(  :$ 1�) #X�M �) 8=A �(8=�

1�.� #A�&9a&� )#.� 1�) 8� 84$�! �C ���)#M  D��4M "��

 ��=M#4Z )
 B
)&+ �,��% 
% %&]&� �4�6$ �) �� A

�� 0$0�� #Y( :A 2 8  �%&A �$ c4a% :A #4V�! K.) :$ 8�


#! K.) :A 1>�( ���4+ D��4M 
% #X�M :A �4�6$ 1>�( O4$

 B
)&+ �,��% 
%1�) . �4�6$ 1Y6Z H.)GM) :$ �.�'(C �)

 #4]O>� 14a�=M H��$ �.G(C �� ���4M*%&�  )Sa ���4M �.G(C

 :A 8� %2GM)M 84�) #A #4V�! �A 1�()&�( #4] O>� \4�4

2 �4�6$ "���%)�C 1�.� H.)GM)2 �C ���)#M  :'4�( 
%

 �&< �4�6$ H.)GM)&� %)Onyango et al., 2004(.  K.)

 �A I.��(#.�� I.��(  K4EEF�)Iqbal-Anjum et al., 2018(  :$


% ���4M �.G(C �) :]&] #4]  2 8(%#$ %�X��) ���&+ "��

#4] :A �.G(C �%2GM) :$ 80��)% ��4A  ��#V) �0=� #A "
)%

6$ 1Y6Z4�.%
)% 1EA�^� 1�)8( �&< � 

 
% �&< #X�M 1Y6Z21  "��
��4! #4V�! 1F! �+�2


 #X�M 1Y6Z K.#��4A 2 1M#+ 
)#W ��.���C �&<:A i6=�� 

U#�� 2#+ "
�'! �.G(C 800$%&A  ��
��4! #.�� �A :$

�0=� U3�<) ) 1�)% "
)%05/0<P ��.���C "��
��4! .(

�0=� #4V�!  
% �&< #X�M 1Y6Z #A "
)%42  80��)8( �+�2


)05/0>P.( :]&] �&< 	#� #X�M 1Y6Z K4A U3�<)  "��

��&+U#�� � #,.% �A "
�'! ���4M �.G(C "2�n #4] 800$

 ��
��4! 1�) K9�� 167 K.) :A8��A  �A �&< 	#� #X�M :$

#4] [#��% cA�W #X�M %
)% t�>!
) ��  �&< #X�M v^� 2

 #X�M �%&A K4s�/ 2 1�) #X�M �6<)% �%�=! �4Y0! �) ���(

���( �&< 	#� #X�M #4<z �%&A K4s�/ 80�%�8A*  ���( �)

#4] #X�M #��$ ��#��% 146A�W*  #4] #X�M H��$ .1�)

�� �)& ��) 
% #X�M �)G4� H��$ w7�A  �)& ��) 2 %&�

��(  2 %#$ %)�C #X�M 84s2#4!)
�/ �&�
&� :A R��/ 
% 8()&!

O>� %&� �&< #X�M �4Y0!*  K4s�/ �&< #X�M :'4�( 
%

��  8.C)Lan et al., 2002.(  

��.���C "��
��4! #4V�!  #��$�< 2 #X�M *�4�6$ 8j
% #A

 �28] 
% �)& ��)5  �4�6$ 8j
% .1�) 8� %)% ���(

 1M#,( 
)#W ��.���C "��
��4! #4V�! 1F! �)& ��)

)05/0>P K.) .( �� )
 :'4�(  :A �)&! %�X��) �.G(C �)G4�

#4] 
% 8� 2 8j
% 4�6$ x>!#� �.)SZ #4] #X�M 2 �

1�()%* .G(C q&6^� %#96�7 �&�� #4] 
% ���4M "��  "��

 �4�6$ %&>�$ ")
)%1�) 8� 8���� ���)
 K4�� 
% .

 K4EEF�8(%#$ B
)G+ `&^� �%2GM) 375 *750  21500 

 �4�6$ K4.�/ `&^� "2�n �.)SZ #4] :A ���4M �.G(C 8n)2

O>� 1�
% �)& ��) 
% �4�6$ m�EA) 8j
% H��$ 1>�( �(

 2#+ :A8��� 8� )Selle and Ravindran, 2007(
% * �a�n 

 �%2GM) :$6000  212000  w7�A �.)SZ #4] :A ���4M 8n)2

�EA) H.)GM)" 1�
% �)& ��) 
% �4�6$ 2#+ :A 1>�( �(

8��� 8� )Ravindran, 1995.(  

   

  

  

�28] 4 - G(C #V) �.  ���4M "�� h6� � #A#X�M 2 �4�6$ 1Y6Z  �&< 	#�)21 2 42 :]&] (�+�2
���&+ "��  
Table 4. Effect of different phytase enzymes on  the concentrations of serum calcium and phosphorus (21 and 42 

days of age) of broiler chickens 
Serum phosphorus (mg/dL)  Serum calcium (mg/dL)  

42 d 21 d  42 d 21 d  
6.31 5.7 b  6.67 6.8 Control 

6.64 7.4 a  6.97 6.5 Commercial enzyme 
6.67 5.3 b  5.3 5.4 Bacillus subtilis enzyme 
7.63 5.3 b  7.2 6.9 E. coli enzyme 
5.80 5.27 b  5.57 6.1 Aspergillus niger enzyme 
0.83 0.52  0.94 0.54 SEM 

0.6320 0.0469  0.5166 0.3508 P-value 
a-b Means in the same column with no common superscripts differ significantly (P<0.05).  
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Table5. Effect of  different phytase enzymes on  the concentrations of calcium and phosphorus in femur bone ash of 

 broiler chickens  
Ash (%) Phosphorus of ash Calcium of ash  
43.21 d 17.12 b 35.32      Control 

47.99ab 17.27 b 35.47  Commercial enzyme 
49.79a 17.47 b 35.57 Bacillus subtilis enzyme 
45.88 c 18.62 a 36.02 E. coli enzyme 
47.44 bc 17.62 b 35.47 Aspergillus niger nzyme 

0.61 0.16 0.17 SEM 
0.0001 0.0001 0.1064 P-value 

a-d Means in the same column with no common superscripts differ significantly (P<0.05).  
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Abstract 

The current study was carried out to investigate the effect of native fungal and bacterial recombinant phytase 
enzymes produced in lab with commercial sample on performance, growth parameters, Ca and P using 200 day-old 
Ross 308 broiler chicken which assigned in a completely randomized design to five treatments with four replicates. 
The experimental treatments included T1: control diet (without enzyme), T2: control diet+commercial phystase 
enzyme of Nataphus, T3: control diet+Bacillus subtilis enzyme, T4: control diet + E. coli enzyme and T5: control 
diet+Aspergillus niger enzyme. The results of this study showed that the addition of enzyme to diets decreased feed 
intake in grower, finishing and total period (P<0.05). Feed conversion ratio was improved due to the addition of 
phytase to diets in all periods (P<0.05). Time and weight at inflation point showed a significant difference between 
the experimental treatments and control group (P<0.05). The highest concentration of blood phosphorus at 21 days 
of age was observed in the group consumed commercial enzyme (P<0.05). But the amount of phosphorus and bone 
ash content significantly affected by the enzymes consumed (P<0.05). Overall, the addition of phytase enzyme to 
diets improved the feed conversion ratio and decreased feed intake compared to control group, and no significant 
difference was observed between commercial enzymes and enzymes produced.  
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