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Abstract 

The present study was conducted to investigate the use of Prosopis juliflora pods (PJP) 

and the processing performed along with the effect of natozyme enzyme on 

performance, digestibility and blood parameters of Japanese quail. Number 700 one-

day-old Japanese male and female quail chicks were used in a completely randomized 

design with 7 treatments, 5 replications and 20 quail in each replication. Experimental 

treatments include: base-basal  diet (control), base diet with 15% PJP, base diet with 

15% water-soaked PJP, base diet with 15% water-treated PJP, ration Base was 

accompanied by 15% PJP with enzyme, basal  diet was accompanied by 15% PJP 

soaked in water with enzyme and basal  diet was accompanied by 15% PJP processed 

with water vapor with enzyme.The results showed that the effect of experimental 

treatments on feed intake in the first, second and third weeks was not significant (p < 

0.05). The highest weight gain was observed in the third, fourth and fifth weeks in the 

treatment receiving 15% of steamed PJP with water enzyme and control treatment (p < 

0.05). Birds treated with PJP containing diets with enzyme and control treatment 

showed better conversion ratio than other treatments (p < 0.05). The digestibility of 

crude protein and crude fat in the control diet and the diet containing 15% of steamed 

PJP with enzyme increased compared to other treatments (p < 0.05). Experimental 

treatments did not show a significant effect on the relative weight of carcass, breast, 

thighs, gills and gastrointestinal tract and on the blood parameters of Japanese quail (p > 

0.05). The results of this experiment showed that the processing of PJP with steamed 

water with enzyme improved the performance and digestibility of nutrients in Japanese 

quail. 
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SAS )2009  A# )#�4/9K#�� �� ( �GLM  �!�I�� 

S���� bs� .'#!)*K��� K� �B '�T +	��F �

K�� ! 5�M�E  u[� �! S(� ! � 5 ) '&�!05/0p < (

'�'/ K7#�j�.  

 

 

 

 

 

  



�������	
 ���� ��� ������� ����
 ��� ������ �1403 "�#�$ �66-55�(��)	 � *$(�� � 

  

60 

 

 5�'Z1-  v	�N#O�F�B��X	� �! �!�I��  !�	� �N#O�F �	4��N# ?�  
Table 1. Types of enzymes used in the multi-enzyme Natozyme P 

Enzyme (u/kg) Activity level 

Cellulase 6000000 

Xylanase 10000000 

Beta-glucanase 700000 

Alpha amylase 700000 

Pectinase 70000 

Phytase 1500000 

Lipase 30000 

Protease 3000000 

  

 5�'Z2-  �)Z �$g� ! 	� � �# $%! 	� W�)4'&�! W7E)� ���! 5	��! �B  
Table 2. Composition of food and nutrients of diets during the period in percentage 

Meal Control (%) Treatments 

Corn 47.55  39.57  

Soybean meal (44% crude protein) 36.53 32.5  

Soybean oil 1.56  4.52  

Wheat 4.00  0  

Wheat bran 4.00 0  

Full mesquite pod 0  15  

Fish Powder (60% protein) 2.91  5/63  

Dicalcium phosphate 0.75  0.35  

shell 1.40  1.27 

Salt (sodium chloride) 0.28  0.25  

DL-methionine 0.2  0.2  

Lysine 0.07  0.07  

Mineral supplement1 0.25  0.25  

Vitamin supplement 2 0.25  0.25  

Threonine 0.14  0.14  

Amounts supplied   

Metabolizable energy (Kcal/Kg) 2900  2900  

Crude protein (percentage) 24.00  24.00  

Calcium (percentage) 0.80  0.80  

Available phosphorus (percentage) 0.30  0.30  

Methionine (percentage) 0.50  0.50  

Lysine (percentage) 1.39  1.39 

Methionine + Cystine 0.88  0.88  

Sodium 0.15  0.15  

1- "3��4	��? N7�� :� � ! ��'�� ]M(� �)*	�� )B40 ��� .�)* "'# )�� SX	�840 ��� "Sw	� �7�	4  .�)*125/0 ���  "��� 3�IX	� .�)*60  ���

 "N#O�� 3�IX	� .�)*100  "b� 3�IX	� .�)* ���100  "N��� .�)* ���2/0  "'# .�)* ���1  "SBF .�)* ���50  .�)* ���2-  ]M(� �)*	�� )B

 :� � ! �����#�8500000 ��#� ���MX  S� 'E � S�A "2500000 S���#� ���MX  S� 'E �3D "11000  S���#� ���MX  S� 'E �E "2200 ��� S���#� �)*

3K "1477 ��� S���#� �)*1B "4000 ��� S���#� �)*2B "7840 ��� S���#� �)*3B "34650 ��� S���#� �)*5B "2464 ��� S���#� �)*6B "110 

��� S���#� �)*9B" 10 ��� S���#� �)*12B "400000 ����� '# )�� SX	� �)*.'/��  

1-Each kilogram of mineral supplement contains: Calcium pantothenate, 40 mg. Choline chloride, 840 mg. 

Ethoxyquin, 0.125 mg. Zinc sulfate, 60 mg. Magnesium sulfate, 100 mg. Copper sulfate, 100 mg. Selenium, 0.2 mg. 

Iodine, 1 mg. Iron, 50 mg. 2- Each kilogram of vitamin supplement contains: 8,500,000 international units of vitamin 

A, 2,500,000 international units of vitamin D3, 11,000 international units of vitamin E, 2,200 mg of vitamin K3, 

1,477 mg of vitamin B1, 4,000 mg of vitamin B2, 7,840 mg of vitamin B3, 34,650 mg of vitamin B5, 2,464 mg of 

vitamin B6, 110 mg of vitamin B9, 10 mg of vitamin B12, 400,000 mg of choline chloride. 
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 �! .'/ �'B��� 'B�/ ��M4 �! +�� A# O9  S#)���

���� 3��I4 n��a� ��B��M4 �	� K�IB �  �� !

 '��/ ! )�#'MB �� +�� ��kX)05/0p < ( �	k� K� "

 �'��� 89�#�! ��M4 � 'B�/ ��B��M4 K�15  '&�!

 ��a� �� �'/ ���F)9 �	G� H-% N#O�F � )MB K� `F

'��/ !  � +�� S#)4e�� )05/0p <  .( � ���GT K�IB �!
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89��(*/�.+ ��:��< �*� ���.	.
  ��B��M4 3 ), 

 ��� ��#���F8X	������B  +	
 �#�M/	�

KZ	Z 5�'Z �! ��/	* ��B8  .8�  �'/ Kw � u[� 

"5�)�7�� �)4 "'#)7�*HDL"LDL   �VLDL  K�

���� 3�	&�� !  � )L ��#���F ��B��M4 ),�4 8k4

) '��9)��05/0 >p .(  �  �	G� H-% �  �!�I��  KT)* 

�)4 � 5�)�7�� AB�� f��� !'� )J� 8�7� '#)7�*

'/ 'B�/ ��M4 K� .
  

 5�'Z3- KZ	Z c �	
 H)\� S���� )� ��#���F ��B��M4 ), K�IB �! ST�'�� ��B ��B n��a��)*)/K�IB(  
Table 3. Effect of experimental treatments on average feed consumption of quail chicks in different weeks (g/week) 

Treatments Week 1  Week 2 Week 3 Week 4 Week 5 

1 35.6 101.0 139.8 216.0c 270.6c 

2 36.4 104.4 142.2 219.2a 286.2a 

3 36.2 102.6 141.5 217.6abc 283abc 

4 36.0 102.2 141.3 217.2abc 280.6abc 

5 36.4 103.1 142.0 218.4ab 283.8ab  

6 36.2 102.0 140.8 217.abc 279.2bc 

7 35.8 101.2 140.0 216.2bc 278.2bc 

p 0.96 0.33 0.67 0.03 0.02 

SEM 0.62 1.06 1.131 0.7  1.84 

S���� +	�� )B �! � � ! K������ H�)E �� ��B���� H-�
  u[� �! � !5  .'��7B '&�!1- 'B�/ �)Z2-  �� �)Z H-% Y�
 �	G�

3-  �� �)Z H-% b
 �	G�4-  �� �)Z H-% �'/ �! ! ��a��	G�5-  �� �)Z H-% )MB K� Y�
 �	G��  N#O�F6-  �� �)Z H-% �	G�

 )MB K� b
�  N#O�F7-  �� �)Z H-% )MB K� �'/ �! ! ��a� �	G�� N#O�F.  
In each column, means with different letters are significantly different at the 5% level. 1- Control diet 2- Diet with 

dry melon pods 3- Diet with wet melon pods 4- Diet with steamed melon pods 5- Diet with dry melon pods with 

enzyme 6- Diet with wet melon pods with enzyme 7- Diet with steamed melon pods with enzyme. 

  

 5�'Z4- +�� A# O9  S���� )� ��#���F ��B��M4 ),  (�)*) KZ	ZK�IB �! ST�'�� ��B��#���F ��B  
Table 4. Effect of experimental treatments on average weight gain (grams) of quail chicks in experimental weeks 

Treatments Week 1 Week 2 Week 3 Week 4 Week 5 

1 15.6a 45.2 67.2a 59.8 61.2ab 

2 15.0b 43.8 61.2b 57.2 58.2c 

3 15.1b 44.2 61.8b 58.0 59.0bc 

4 15.3ab 44.4 62.0b 58.2 59.4bc 

5 15.1b 44.0 61.4b 57.8 58.8bc 

6 15.3ab 44.6 62.2b 59.0 60.2abc 

7 15.4ab 45.2 67.8a 60.2 62.4a 

p 0.046 0.53 0.0028 0.811 0.080 

SEM 0.13 0.58 1.35 0.686 0.0772 

  

 5�'Z5- KZ	Z ]#'�4 W#)D S���� )� ��#���F ��B��M4 ), ST�'�� ��B K�IB �!��#���F ��B  
Table 5. Effect of experimental treatments on the average feed conversion ratio of quail chicks in experimental weeks 

Treatments Week 1 Week 2 Week 3 Week 4 Week 5 

1 2.28 2.23 2.08b 3.61c 4.42d 

2 2.42 2.38 2.32a 2.83a 4.92a 

3 2.39 2.32 2.29a 3.75ab 4.79abc 

4 2.35 2.30 2.28a 3.73ab 4.72bc 

5 2.41 2.34 2.32a 3.78ab 4.82ab 

6 2.36 2.29 2.26a 3.68bc 4.64cd 

7 2.32 2.24 2.07b 3.59c 4.46d 

p 0.27 0.111 0.0002 0.001 0.0001 

SEM 0.0445 0.0395 0.051 0.038 0.059 
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 5�'Z6-  )� ��#���F ��B��M4 ), 3�&	\
 KZ	Z K/eST�'�� ��B (�'�� +�� K� 8�7� '&�!)  
Table 6. Effect of experimental treatments on carcass characteristics of quail chicks (percentage relative to live 

weight) 

Treatments Carcass Thighs Chest Gizzard Digestive system 

1 66.4 17.5 25.8 1.5 2.1 

2 67.2 17.7 25.7 1.9 2.7 

3 66.8 17.2 24.0 1.5 2.4 

4 65.6 17.9 23.8 1.7 2.3 

5 65.9 17.4 23.5 1.8 2.5 

6 65.6 17.5 22.9 1.5 2.4 

7 68.1 18.1 24.2 1.7 2.4 

p 0.5 0.8 0.6 0.08 0.49 

SEM 1.02 0.52 0.51 0.11 0.21 
  

 5�'Z7- KZ	Z �! �$g� ! 	� NPB 8���L S���� )� ��#���F ��B��M4 ), ST�'�� ��B  
Table 7. Effect of experimental treatments on average nutrient digestibility in quail chicks 

Treatments DM CP EE ASH 

1 72.9 71.0a 85.5a 65.4a 

2 71.3 67.9c 83.5d 63.1d 

3 71.4 68.2c 83.6d 63.4cd 

4 72.0 68.7c 84.5c 64.2bc 

5 71.7 68.5c 84.1cd 63.5cd 

6 72.4 69.2bc 84.7bc 64.8ab 

7 72.8 70.5ab 85.2ab 64.9ab 

p 0.0653 0.0032 0.0001 0.0001 

SEM 0.43 0.57 0.21 0.27 
  

 5�'Z8- K0�� )9 )� ��#���F ��B��M4 ),  K7#�j� ��	
 ��B���) ()�X ��! /�)*KZ	ZST�'�� ��B  
Table 8. Comparison of the effects of experimental treatments on blood parameters (mg/dL) of quail chicks 

Treatments Glucose Cholesterol Triglyceride HDL LDL VLDL 

1 383.9 219.1 222.9 52.6 121.9 44.6 

2 375.5 209.6 160.0 66.7 110.9 32.0 

3 362.8 210.6 182.2 60.2 114.0 36.4 

4 373.2 213.8 212.9 58.5 12.7 42.6 

5 366.7 214.0 176.8 62.8 115.8 35.4 

6 375.7 216.2 191.9 58.1 119.7 38.4 

7 382.3 217.9 213.6 56.4 118.8 42.7 

p 0.519 0.980 0.168 0.072 0.146 0.168 

SEM 10.55 8.82 18.31 3.16 8.85 3.66 

  

^#+  
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