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Table 1. Characteristics of treatments containing different levels of guar meal and enzyme and feed chemical 

composition during the growth period (11 to 28 d) in broilers

Ingredient (%) 

  Treatments    
1 2 3 4 5 6 

Corn 59.24 59.24 59.91 59.91 56.87 56.87

Soybean meal 30.97 30.97 26.62 26.62 25.43 25.43

Guar meal 0.00 0.00 5.00 5.00 10.00 10.00

Meal slaughterhouse 2.00 2.00 2.00 2.00 2.00 2.00

Faty acid 1.78 1.78 0.52 0.52 0.00 0.00

Zeolite 2.00 2.00 2.00 2.00 2.00 2.00

DCP 1.59 1.59 1.63 1.63 1.66 1.66

Sadaf 0.84 0.84 0.89 0.89 0.90 0.90

DL-Methionine 0.29 0.29 0.29 0.29 0.29 0.29

L-Lysine 0.21 0.21 0.21 0.21 0.10 0.10

L-Threonine 0.04 0.04 0.04 0.04 0.00 0.00

Vit.Min.premix
*
 0.50 0.50 0.50 0.50 0.50 0.50

Salt 0.31 0.31 0.31 0.31 0.31 0.31

Sodium bicarbonate 0.08 0.08 0.08 0.08 0.08 0.08

Frmaysyn 0.10 0.10 0.10 0.10 0.10 0.10

Avilamycine 0.01 0.01 0.01 0.01 0.01 0.01

Salinomycine 0.05 0.05 0.05 0.05 0.05 0.05

Enzyme Hemicel 0.00 0.05 0.00 0.05 0.00 0.05

Calculated analysis       

ME (Kcal/Kg) 3000 3000 3000 3000 3000 3000

CP (%) 20.39 20.39 20.39 20.39 20.39 20.39

Calcium (%) 0.85 0.85 0.85 0.85 0.85 0.85

Available Phosphorus 

(%) 

0.43 0.43 0.43 0.43 0.43 0.43

Sodium (%) 0.16 0.16 0.16 0.16 0.16 0.16

Arginine (%) 1.30 1.30 1.51 1.51 1.82 1.82

Lysine (%) 1.18 1.18 1.18 1.18 1.18 1.18

Methionine (%) 0.57 0.57 0.57 0.57 0.57 0.57

Methionine+Cystine (%) 0.90 0.90 0.90 0.90 0.90 0.90

Threonine (%) 0.79 0.79 0.79 0.79 0.79 0.79
1- Diet containing zero percent of Guar meal and zero percent of Hemicell enzyme (control)

2- Diet containing zero percent of Guar meal and 0.05 percent of Hemicell enzyme

3- Diet containing 5 percent of Guar meal and zero percent of Hemicell enzyme  

4- Diet containing 5 percent of Guar meal and 0.05 percent of Hemicell enzyme  

5- Diet containing 10 percent of Guar meal and zero percent of Hemicell enzyme  

6- Diet containing 10 percent of Guar meal and 0.05 percent of Hemicell enzyme  

 * Mineral and Vitamin premix supplied / kg diet: Mn, 55 mg; Zn, 50 mg; Fe, 80 mg; Cu, 5 mg; Se, 0.1 mg; I, 0.18 mg. Vitamin 

A, 18000 IU; vitamin D3, 4000 IU; vitamin E, 36 mg; vitamin K3, 4 mg; vitamin B12, 0.03 mg; thiamine, 1.8 mg; riboflavin, 

13.2 mg; pyridoxine, 6 mg; niacin, 60 mg; calcium pantothenate, 20 mg; folic acid, 2 mg; biotin, 0.2 mg; choline chloride, 500 

mg. 
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Table 2. Characteristics of treatments containing different levels of guar meal and enzyme and feed chemical 

composition during the finishing period (29 to 42 d) in broilers 

Ingredient (%)

Treatments

1 2 3 4 5 6 

Corn 61.55 61.55 62.35 62.35 60.55 60.55

Soybean meal 28.23 28.23 23.87 23.87 21.69 21.69

Guar meal 0.00 0.00 5.00 5.00 10.00 10.00

Meal slaughterhouse 2.00 2.00 2.00 2.00 2.00 2.00

Faty acid 2.81 2.81 1.51 1.51 0.71 0.71

Zeolite 2.00 2.00 2.00 2.00 2.00 2.00

DCP 1.04 1.04 1.03 1.03 1.01 1.01

Sadaf 0.82 0.82 0.85 0.85 0.87 0.87

DL-Methionine 0.27 0.27 0.27 0.27 0.27 0.27

L-Lysine 0.18 0.18 0.18 0.18 0.11 0.11

L-Threonine 0.04 0.04 0.03 0.03 0.00 0.00

Vit.Min.premix
*
 0.50 0.50 0.50 0.50 0.50 0.50

Salt 0.29 0.29 0.31 0.31 0.31 0.31

Sodium bicarbonate 0.12 0.12 0.09 0.09 0.09 0.09

Frmaysyn 0.10 0.10 0.10 0.10 0.10 0.10

Avilamycine 0.01 0.01 0.01 0.01 0.01 0.01

Salinomycine 0.05 0.05 0.05 0.05 0.05 0.05

Enzyme Hemicel 0.00 0.05 0.00 0.05 0.00 0.05

Calculated analysis       

ME (Kcal/Kg) 3100 3100 3100 3100 3100 3100

CP (%) 18.31 18.31 18.31 18.31 18.31 18.31

Calcium (%) 0.85 0.85 0.85 0.85 0.85 0.85

Available Phosphorus 

(%) 

0.42 0.42 0.42 0.42 0.42 0.42

Sodium (%) 0.16 0.16 0.16 0.16 0.16 0.16

Arginine (%) 1.22 1.22 1.43 1.43 1.71 1.71

Lysine (%) 1.09 1.09 1.09 1.09 1.09 1.09

Methionine (%) 0.54 0.54 0.54 0.54 0.54 0.54

Methionine+Cystine(%) 0.86 0.86 0.86 0.86 0.86 0.86

Threonine (%) 0.74 0.74 0.74 0.74 0.74 0.74
1- Diet containing zero percent of Guar meal and zero percent of Hemicell enzyme (control)

2- Diet containing zero percent of Guar meal and 0.05 percent of Hemicell enzyme

3- Diet containing 5 percent of Guar meal and zero percent of Hemicell enzyme  

4- Diet containing 5 percent of Guar meal and 0.05 percent of Hemicell enzyme  

5- Diet containing 10 percent of Guar meal and zero percent of Hemicell enzyme  

6- Diet containing 10 percent of Guar meal and 0.05 percent of Hemicell enzyme  

 * Mineral and Vitamin premix supplied / kg diet: Mn, 55 mg; Zn, 50 mg; Fe, 80 mg; Cu, 5 mg; Se, 0.1 mg; I, 0.18 mg. Vitamin 

A, 18000 IU; vitamin D3, 4000 IU; vitamin E, 36 mg; vitamin K3, 4 mg; vitamin B12, 0.03 mg; thiamine, 1.8 mg; riboflavin, 

13.2 mg; pyridoxine, 6 mg; niacin, 60 mg; calcium pantothenate, 20 mg; folic acid, 2 mg; biotin, 0.2 mg; choline chloride, 500 

mg. 
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Table 3. The main effects of different levels of guar meal and Hemicell enzyme on performance of broiler chicks

Grower (11-28 d)                   Finisher (29-42 d) Total period (11-42 d)

Variables % 

Feed  

intake(g) 

Weight 

gain(g) 

FCR 

(g:g) 

Feed 

intake(g) 

Weight 

gain(g) 

FCR 

(g:g) 

Feed 

intake(g) 

Weight 

gain(g) 

FCR 

(g:g) 

 0 1585.85
a

912.42
a

1.74 2765.82
a

1183.41
a

2.35
a

4351.67
a

2095.82
a

2.08
a

Guar meal 5 1578.54
ab

894.57
a

1.77 2748.12
a

1178.13
a

2.33
a

4326.66
a

2072.70
a

2.09
a

 10 1518.97
b

839.77
b

1.82 2641.62
b

1054.68
b

2.51
b

4160.60
b

1894.44
b

2.21
b

SEM  21.86 14.65 0.03 22.93 19.23 0.03 33.47 25.15 0.02

P-Value  0.04 0.02 0.65 0.044 0.019 0.048 0.041 0.023 0.046

Hemicell  0 1552.49 874.70 1.79 2693.00 1113.05
a

2.43 4245.49 1987.74
a

2.15

 0.05 1569.75 889.81 1.77 2744.04 1164.43
b

2.36 4313.79 2054.23
b

2.10

SEM  17.85 11.96 0.02 18.72 15.7 0.02 27.32 20.54 0.02

P-Value  0.076 0.082 0.059 0.064 0.022 0.063 0.07 0.026 0.068

Different letters within each column indicate significant difference between means (P<0.05).
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Table 4. Interaction effects between different levels of guar meal and Hemicell enzyme on performance of broiler 

chicks

Total period (11-42 d)  Finisher (29-42 d)  Grower (11-28 d)            

FCR

(g:g)

Weight   

   gain(g)

Feed 

intake(g)

FCR

(g:g)

Weight 

gain(g)

Feed 

intake(g)

FCR

(g:g)

Weight

gain(g)

Feed 

intake(g)Interaction 

effects

2.08
b  

2092.83
a  

4346.07
ab  

2.37
a  

1172.27
ab  

2756.97
a  

1.73  920.57 
a  

1589.9
a  

g1h1
  

2.08
b  

2098.81
a  

4357.26
ab  

2.33
a  

1194.55
a  

2774.66
a  

1.76  904.26
a  

1582.6
ab  

g1h2  

2.09
b  

2047.64
ab  

4292.19
ab  

2.35
a  

1160.09
ab  

2721.27
a  

1.78  887.55
a  

1570.92
ab  

g2h1  

2.08
b  

2097.75
a  

4361.13
a  

2.32
a  

1196.16
a  

2774.96
a  

1.76  901.59
a  

1586.16
ab  

g2h2  

2.26
a  

1822.75
c  

4098.21
c  

2.58
b  

1006.78
c  

2600.77
b  

1.86  815.98
b  

1497.45
b  

g3h1  

2.15
b  

1966.14
b  

4222.98
bc  

2.44
ab  

1102.58
b  

2682.48
ab  

1.79  863.56
ab  

1540.50
ab  

g3h2  

0.03  35.57  47.33  0.04  27.20  32.43  0.05  20.71  30.92  SEM  

0.041  0.028  0.044  0.043  0.016  0.042  0.068  0.027  0.039  P-value  

Different letters within each column indicate significant difference between means (P<0.05).

g1, g2 and g3 respectively were guar meal levels at 0, 5 and 10%, respectively 

h1 and h2 were Hemicell enzyme levels at 0 and 0.05%, respectively 



�^�-j��;	
��
����;	��_d�4��������+��&K
2�+�0&012�.<=�9:k�kM��������������������������������������������������������������������������������B:.��

� 4��W� ��� ��� �
H#��OM���� 
�O���
��^�&�� ��� ����QW��

� ��X�E�-F��_!2��X� �N����G
H�� �&I�2� 512� �!&�� �

-���� ���S� 
�&W� ��� ��
�� �K�L!�� E�-F��!�9AM;AP<B�*��

��
(������
���K�L!��gH��D7�Q��� �*� ���0���*�A���N��


�&W� ����7�?\��5��7� DO��� �!&�� �� ��X� �N��

9AM;AP<ZB4��W� e7�-#� �*� �W
2� �*�[��I�� �*� |
*��� ��

���3*�0-�����*u0���&I�2�512��!&������X��N��G
H��

� ��
�� �K�L!���P7Q#��3�� ��O����S�9� 5���AM;AP<�ZB

�N���C7�-�&*��*�|
*��� ��X�� ���&2$��!%7
�&W���� �

�N��� �fN�� ��
�� �K�L!�������� �AM;A��N���P7Q#���
*���

�C7�-���N����*�|
*�����X�����&2M���� ����A��N��

��
�� �K�L!���N��� �fN� ��P7Q#����O3���
*�5���

9AM;AP<� ZB�C&!��O��*�|
*����!&���N���C7�-�&*����&2

=�� ��� � ��M�� ��
�� �K�L!�� �N���AM;A�� �N���3���

P7Q#���
*�����*�|
*����!&���N���C7�-������&2M����������

�A��
�� �K�L!�� �N����N��� �fN� ��P7Q#���
*�5���

9AM;AP<� ZB����
��f-���gH�M��3�����*���
���K�L!���N��

�!&_*� �!&�� �N��� ������ ��7Q#��G
H�� �7��� �*� 5'j#� �2

� Z�
*� ��
���K�L!�l�!�]�����fN�G
H�M����
���K�L!���N��

� gH�� �*� �7�?\� 
�&W� ���A�3���� �*� ��
�� �K�L!�� �N��

�!%�� ������ �J#� ��� �!&�� �N��� �*� ��7Q#���
'#� ���

9AM;AP>BZ�� ��� 
��f-��� )S��� ���A����� ��
�� �K�L!�� �N��

��J#� ��� �� 
���#� ��L7�� �-7���1�� ��7Q#�� 3���� �*� 
�&W

&W��*��*��*��7�?\�>���Z���*�����O���
��>��Q��^�001�

�#�����W
W� ��X� �N������ 
��f-��� ^���� ����-�
����O

M;k��C���2���
���#�
W��K�L!���N��[��
�&W��&'���"-fO

�
*��O��9Lee et al., 2005B.������^��#�����*�C7��e7�-#

�!%��h,-Y���&O������������N�����X��^�&������!&���

�W
WG
H���*������O�����fNM���7?o2���
���K�L!���N��

#� 
�O���� �#���9� �AM;AP>�E�-F�� G
H�� ����*� �*� ZB

�-K
��3���*���7Q#���9�
�
�
2�	�#$MA��MAA���kMA��	��

�W
W� ��X� +�&N
VY� ���� BC2� ���^��#� �-�
�� ��O

�!%�� �&I�2� P7Q#�� ^��Q��� ��� �#�����N��� �� ^��� �*� ����

^����N����
(�C&�O����!&�����X�5���#�4�*���9Zakaria 

et al., 2010BZ�� 4���W� �*� �W
2� �*� C&!��OM�� �[���N��

�7���DF*��!#�����X���O^���O��!H*��(
1���*�d������'�

9�5��"#����S��O���&2��&I�2�512�4�1(�������#�@AM;AP>ZB�

���fN9�E�-F��G
H��h�V�����
���>��Q�M;$��M��M;k���

�A���K�L!���#�
W�DF*�B�N���C���2���
�$A���&I�2������

�!%����� 4�1(� �� �'�� �����#�@� �'j#� ^��� ���� ����

���� 
��f-��� �!-���� ^�&*� �� 5���#� �O��� 
�&W� �*� �j7�0�

����0���*�
�&W������
���K�L!���-�
@M;k����A��i��*��N��

�!%��D7�Q���#�����	������#�@����'����O���9Lee et al., 

2003aBZ���d������*�d�512�D7�����C7������!H*��(
1�

�&I�2�� 5��"#� ���S� ��
�� �K�L!���� �*�d� a?W� DO��� ���

h�V�� �L&-#� ��� ���,@� 4��-j��� DO�����X�*� G
H�

��(
1�� �*�d� �N���DO��� ��� 5��� C���� ��
�� �K�L!�

���*� �I
�� �!H*����� ��d���@9� ��
�� w�N��7�����

��@� ��
#�� ��� ��7� B^�#��
-�X��� ��O� �7������-���#�&\���

4
�1��� �5��lX
N��NSP� �O���O�&��� )��� D7�Q��� i��*

����*�d�a?W�DO���������fNZ�#
���

���!(��&
�$�!
���

����^��#�D7�����C7��e7�-#������
(��*�����gH�����
��f-��

M�^��*� ��
�� �K�L!�� �N������ 
��f-�����O� P7Q#���� 3�

�gH��A��N�����
�� �K�L!���*�� ��� 
��f-���
�&W� ��� P7Q#�

�W
W� �7�?\��!&m2��@� )'!�� `7� ^�
!�� �*� ��-�
�� ��O

^�����+�fN������-7���1���&O� �7
���K�L!���*�5'j#� �2

���X���QW�����������Z5���#���

$���C��D����

4�*���5����57�!����+�� �����3������/&012�� ���
p7���*

� /&012� C7�� ���W�� ��� ��� �����O� 4���� ��� �%�
2�PO���

�
�#
�#��������2����7�02Z�
���

��



:=������������������������������'#�Cj ^�����O�����������
@�6��K�L!���I����
�����O�P7Q#������X�+�&N
VY�����������+�fN��*�3�ZZZ��

���

�4��WM���Q#������
���K�L!��E�-F��G
H����N��+��I�7P���O�3��*�QW����@������X�E�-F�7^�������
���7D�9=$�B��������

�W
W�O��-�
�����
Table 5. The main effects of different levels of guar meal and Hemicell enzyme on different components of carcass 

at the end of the experiment (42 d) in broiler chicks

Spleen*  Pancreas*  Liver*  Abdominal** 

fat  

Breast**  Thigh**  Carcass*  

%  Variables  

0.11 0.23 2.45 1.78 33.62
a

44.0571.53
a

0   

0.13 0.23 2.38 1.73 33.62
a

44.02 71.36
a

5 Guar meal  

0.14 0.25 2.46 1.65 33.19
b

43.81 70.65
b

10   

0.55 0.68 0.06 0.05 0.12 0.16 0.18   SEM 

0.089 0.090 0.097 0.073 0.033 0.083 0.038   P-Value

0.11 0.24 2.46 1.69 33.37 43.92 71.02 0 Hemicell  

0.14 0.22 2.39 1.75 33.58 43.99 71.34 0.05  

0.43 0.54 0.05 0.04 0.09 0.13 0.14   SEM 

0.095 0.086 0.096 0.074 0.068 0.085 0.054   P-Value

Different letters within each column indicate significant difference between means (P<0.05).

* % of live weight 

** % of carcass weight 
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Table 6. Interaction effects different levels of guar meal and Hemicell enzymes on the different components of 

carcass at the end of the experiment (42 d) in broiler chicks�

Interaction 

effects 

Carcass* Thigh**� Breast**� Abdominal** 

fat�

Liver* Pancreas*� Spleen* 

g1h1
  

71.50
a�

44.02� 33.60
a�

1.77� 2.43� 0.23� 0.11�

g1h2  71.56
a�

44.07� 33.63
a�

1.79� 2.40� 0.24� 0.12�

g2h1  71.24
a�

44.03� 33.58
a�

1.69� 2.39� 0.23� 0.13�

g2h2  71.47
a�

44.00� 33.65
a�

1.77� 2.38� 0.23� 0.13�

g3h1  70.32
b�

43.72� 32.93
b�

1.66� 2.45� 0.26� 0.14�

g3h2  70.98
ab�

43.89� 33.44
a�

1.68� 2.40� 0.23� 0.15�

SEM  0.25� 0.22� 0.17� 0.06� 0.10� 0.95� 0.75�

P-value  0.043� 0.086� 0.035� 0.089� 0.098� 0.090� 0.092�

Different letters within each column indicate significant difference between means (P<0.05).

g1, g2 and g3 respectively were guar meal levels at 0, 5 and 10%, respectively 

h1 and h2 were Hemicell enzyme levels at 0 and 0.05%, respectively 

* % of live weight 

** % of carcass weight 
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Abstract

This experiment was conducted to investigate effects of different levels of guar meal (0, 5, and 10 %) and Hemicell 

enzyme (0 and 0.05 %) on performance and carcass characteristics in broiler chickens during grower and finisher 

periods in 2×3 factorial arrangement with a randomized complete block design. 360 Ross male broiler chicks with 6 

treatments, 4 replicates and 15 chicks in each experimental unit in 4 blocks were reared for 42 days. During the 

experiment, feed intake, weight gain and feed conversion ratio were measured. To evaluate carcass components at 

42 d, four birds from each treatment were selected and weights of carcass, thighs, breast, abdominal fat, liver, spleen 

and pancreas were determined as percentages. Results of this study indicated, using of guar meal up to 5% in the 

diet had no significant effect on performance and carcass components, but using of guar meal up to 10 % without 

enzyme in the diet compared to the control were decreased feed intake (4098.21 vs. 4346.07 g), weight gain 

(1822.75 vs. 2092.83 g), and increased feed conversion ratio (2.26 vs. 2.08) in total period of rearing (P<0.05). 

Adding of enzyme to the diet containing 10% guar meal improves feed intake and feed conversion ratio, but had no 

effect on weight gain (P<0.05). using of guar meal up to 10 % without Hemicell enzyme in the diet compared to the 

control were significantly reduced carcass (70.32 vs. 71.50) and breast (32.93 vs. 33.60) Percentages (P<0.05). In 

general, the results of this experiment showed that use of up to 5% guar meal without the use of Hemicell enzyme or 

up to 10 % guar meal with Hemicell enzyme in diets broiler had no adverse effect on performance and carcass 

components. 
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