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ABSTRACT 

In this experiment, the effect of garlic (GP) and tomato (TP) powders on performance, blood parameters, sex differentiation 
and hatchability of Ross-308 broiler breeders were examined and compared with In-Ovo injection of garlic or tomato 
hydroalcoholic extracts. In first experiment, 375 hens and 25 roosters (47 wk.) were randomly allocated to 5 treatments and 
5 replicates, for 4 weeks. Treatments included: 1) basal diet (control), 2 and 3) basal diet+ 2 and 4 percent of GP, and 4 and 
5) basal diet + 2 and 4 percent of TP, respectively. In second experiment, 200 hens and 20 roosters were randomly allocated 
to 2 treatments including 1) basal diet and 2) basal diet + 4% of TP (selected treatment of the Exp. 1) in 5 replications from 
52-56 wk. During incubation period, experimental treatments included: 1) control group, 2) eggs from hens fed 4% TP, 3) 
In-Ovo injection of physiological serum and 4 and 5) In-Ovo injection of 0.1 and 0.3 ml of garlic and tomato hydroalcoholic 
extracts. The results of first experiment, adding garlic and tomato powders was not significant on egg qualitative traits and 
blood parameters (P>0.05). All In-Ovo injection treatments increased fertility percentage (P<0.05). The second experiment 
results showed that treatments had no significant effect on the percent of males and females (P>0.05). In general, addition of 
4 percent tomato powder to broiler breeders in comparison to In-Ovo injection of hydroalcoholic extracts of garlic and 
tomato, did not increase male 1-d-old chicks’ percentage of hatched chicks. 
 
Keywords: Broiler breeders, Garlic Powder, Hatchability, In-Ovo injection, Performance, Tomato Powder. 
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 c�\0�� 9:$ E%� ��� q&` )JX0 
��4 �0�
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�(%J$ )!*! ��%8 �  �� ��9:$ E%�  ��� �� ��21  <���

)!*!�1 Q Z��A$ @��B! )!*!��� �(%J$  <�
 �� %�

%+ D�� �� <��J�,� �4 <�%-��� 1GC� � �%Q   I�*C ��%+

� @.%- )!*! �C�����  � %0<��� <�%- %�� �C�� 

)!*! �����3 � �%� � %��  1B�B!^1 )�J� ��� V�� �

c�� � c*, )!*! <��� Q �1A$ Z�� �)!����B4 

)!*!�� c�\0� �
. <��� �� <��J�,� �4 �� c%0����3 ��5.� 

SAS  ):�04/9 �� �� <��J�,� �4 �)( GLM F�035�  �0�


)SAS, 2004( � )�(�2� Z�/0����� �4 <��J�,� �� 
*��3 

�BN )B����� Z�0�� �� WX, qb�8� 1BA� ���� 5 

�C�� c�\0� .�
  r%^ ����3 V��)4 I�*C .�*4 %(�  
 Yij= µ + Ti + eij   

  


3 �� )QYij  4%/0�� ��� � %��< µ �Z�/0�� 

�I���� � Ti %"� 0��5.�@F�` %� �� 1  �eij  
� 0  <�B��

�X8� ���3Y( .@,�  

  

V��! 1. 7�� $ ��5!� <%�! �&'� ��*� _�Q%$ � <�B����� 1 (���3 ���` 2 � 4 �C�� ��*+ )!*- 1/0%.  
Table 1. The ingredients and nutrients composition of experimental diets containing 2 and 4 percent of tomato powder1 

TP4 TP2 GP4 GP2 Control  
     Feed ingredients (%) 

62.52 64.72 62.55 64.49 65.56 Corn 
18.00 18.00 18.00 18.00 18.35 Soybean meal (44 % CP) 
2.00 2.00 2.00 2.00 2.00 Wheat 
3.00 3.00 3.00 3.25 3.91 Wheat Bran 
0.80 0.60 0.80 0.60 0.50 Vegetable Oil 
4.00 2.00 0.00 0.00 0.00 Dried Tomato Pomace 
0.00 0.00 4.00 2.00 0.00 Garlic Powder 
0.92 0.92 0.92 0.91 0.92 Monocalcium Phosphate 
0.22 0.17 0.22 0.16 0.13 Sodium bicarbonate 
7.64 7.64 7.61 7.64 7.65 Calcium carbonate 
0.22 0.27 0.22 0.27 0.30 Salt 
0.25 0.25 0.25 0.25 0.25 Vitamin Premix2 
0.25 0.25 0.25 0.25 0.25 Mineral Premix2 
0.17 0.17 0.17 0.17 0.17 DL Methionine 
0.01 0.01 0.01 0.01 0.01 L. Threonine 

     Calculated analysis 
 2750    Metabolizable energy (Kcal/kg) 
 13.8    CP (%) 
 3.2    Calcium (%) 
 0.33     Available Phosphorus (%) 
 0.18    Sodium (%) 
 0.22    Chlorine 
 0.62    Lysine 
 0.4    Methionine 
 0.65    Methionine + cysteine 
 0.53    Threonine 

1 .Control<%�! = �(���
) )(�+ GP2  �GP4<%�! = )(�+  +)4  _�$%$2  �4 �C�� ��*+ %�,  �TP2   � TP4<%�! = )(�+  +)4 _�$%$2  �4 �C�� )!*- ��*+ .1/0%.  

2 Z����(� <�BBQ Z���$ <%�! �� 10�A� ��*� � 1B����(� 7	�� �� c%-*G�Q %� .A  �(V*B�$�)3600000 Z�4 � �̀� Z����(� �1GG	F�D3 �80000 Z�4 � �̀� Z����(� �1GG	F�

E ��) �(I��,� V�%.*Q*$ �JF37200 Z�4 � �̀� Z����(� �1GG	F�K3 �800 1G�� �Z��Q��(%�+ �c%-1176 1G�� �Z����$ �c%-700 1G�� �Z(�b.*](� �c%-2640 1G��c%- �

 �R�B$*�0�+ ��,�3920 1G�� �Z�,��0 �c%-11880 1G�� �Z�$*�4 �c%-40 1G�� �Z�F*Q �c%-200000 1G�� �R�F*. ��,� �c%-400 1G�� Z����(� �c%-B12 �6 1G�� �c%-

1�03 �
����Q�1000 1G�� �c*�BG, �c%-80 1G�� �U� �c%-4000 1G�� ��( �c%-396 1G�� �Z�3 �c%-2000 1G�� �5B/B� �c%-39680 1G�� ���� � c%-33880 

1G��-.�*4 c% 
1. Control= basal diet; GP2 and GP4= basal diet + 2 and 4 percent of garlic powder, respectively and TP2 and TP4= basal diet + 2 and 4 percent of tomato powder 
respectively.   
2. Provided the following per kilogram of premix: vitamin A (Retinol), 3600000 IU; vitamin D3, 80000 IU; vitamin E (D-α-tocopherol acetate), 7200 IU; vitamin 
K3, 800 mg; pyridoxine, 1176 mg; thiamin, 700 mg; riboflavin, 2640 mg; pantothenic acid, 3920 mg; niacin, 11880 mg; biotin, 40 mg; choline, 200000 mg; folic 
acid, 400 mg; vitamin B12, 6 mg; antioxidant, 1000 mg; Se, 80 mg; Cu, 4000 mg; I, 396 mg; Fe, 2000 mg; Mn, 39680 mg and Zn, 33880 mg. 
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��� 1�(5�. 9:$ E%� � )\B,�%.��� 10*8 

<���0��%�- �0�
 .I�JC 1J�Q 9:$ E%� ��  V��!2 


� 0 <��� <�
 @,� .Z�4 �����	�$ )(&'$  ��MF �� ��

I�JC 1J�Q 9:$ E%�� qb�8� 1BA� ���� <��� � 

) � 005/0P>( .�Y��d+ R( e(��0 ��B]� %4  <��J�,�

r*X, �� �� %$O�4 10 %)F�J$ )!*- %.1/0 �� <%�! %"� 

1JB� %4 @�J�Q 9:$ E%� � �%�G	> E%� �� 
��0 @

)Jafari et al., 2006(.  

e(��0 <���0� Y(���3)\B,�%. �%�-10*8 ���  ��

V��! 3 <�
 )i��� @,� 1BA� qb�8� )Q %a0 �� ���� 

��� R( �� )\B,�%.� 0 <��� � �10*8 ��� 

)05/0P>(. <��J�,� )Q ��� 
� 0 Y��d+ R( e(��0 �� 

%�, ��*+ �� <%�! E%� 1(�&; ��� ��&/	:$ _!*� 

Y��Q G;@a V�%��GQ <��� 9:$ � E%� c%,  �
 
*8

)Chowdhury et al., 2002.(  Z�22M� %(�, �74�2� ��

D��5- �0�%Q 
��5.� )Q ��*+ %�, )4 1(�&; <%�! 

E%� ��� @aG; ���&/	:$ V�%��GQ <��� 9:$ � E%� %(�, 

�����f�F c%, ) ���0 Y��Q �� 
*8Birrenkott et al., 

2000; Zeng et al., 2015(. Y��Q ��a�0� WX, 

V�%��GQ c%, )4 
*8 @G> �*!� _�Q%$1(��  �B0��

�*JF*,*0�-��� �� %�, @,� )Q %4 ��, � @8*, 

V�%��GQ %"� 1��0��&- .Z(� _�Q%$�� �4 �%�-*G! �� 

W
%$ 9(503�� )Q ��]Q ��� 7(�]$ I��,� )4 V�%��GQ 

Y20 1,�,� ��0��� m>�4 Y��Q @8�,*�4 V�%��GQ �� 

�]Q � �QY� @aG; 
3 �� 
*8 ��	,b+ 1��0*
 )Liu 

et al.., 2000.( I�AF�X� )�
&- 
� 0 <����0� )Q 18%4 

�� I�]�Q%$ 
����- �� �*!*� 1F*B. 1(���� 1��B0�*$ 

%\B� )4 Y��Q V�%��GQ @aG;  �0*
)Ali et al., 

2007.( <��J�,� �� ��*+ _], %�, Y��Q WX, 

V�%��GQ � �%$�(%��G- 8 ��	,b+
* �� 1$�0�*�` �� 

7�]H )!*!��� �1�
*- E%� ��� 9:$��&-  D*-%8 �

���3 .@,� <�
Y(  %4��� �Z( `�I�0�*� �+ %"�Z�(  <�0��3

4%N1 , ��*+ P,*$%� )4 <d(� ���  WX, � c�$ V�%��GQ

 V�%��GQLDL  ��� @,� <�%Q I�]"� �� 
3 %"��5.� %4Y( 

@aG; HDL �1BA�  ���@,� <�*]0 )Valizadeh & 

Seratinouri, 2013.(  

e(��0 18%4 I�AF�X� �� 1Q�` @,� )Q Y(�5.� 

Z+*��F � Z$���Q��4 �� ���S�.�%Q�� �� @8�, V�%��GQ 

1F*G, ��%�-*G! @�F�A. <�0%�-��� LDL �5.� ��Y( 

 �LDL 0 ��5� �	,b+ ��
*8 � � q&`1�BQ .Z+*��F 

�4 ��K� 9(503 3-�1�Q����-3- 7��� 7(��$*G- 

503*Q 9(A  Y��Q _!*� ���Q���@8�,  V�%��GQ

�1) �*
Backstrand, 2003D��5- 6�2M$ R( �� .( 

@,� <�
  r*X, �� <��J�,� )Q5 �5/7  �10  �C��

 )F�J$)!*- %.1/0 %4 
�5�� V�%��GQ 9:$ E%�� ��&-%"� 

 �*]0(Nobakhat, 2008) .  

  
 V��!2. 1J�Q I�JC 9:$ E%� ��E%� �� 7C�` � 
*- ���� ��� Z, �� 1�50 1/�J� 

Table 2. Egg qualitative traits of broiler breeders at 50 weeks of age 
 Treatments1 (%)   

Variables Control GP2 GP4 TP2 TP4 SEM P-Value 
Shell Thickness (mm) 0.30 0.31 0.31 0.30 0.31 0.004 0.31 
Eggshell strength (N/m2) 3.36 3.59 3.43 3.31 3.45 0.134 0.63 
Egg Height (cm) 4.73 4.79 4.64 4.82 5.08 0.197 0.59 
Haugh Unit (%) 62.71 62.41 61.89 63.10 65.35 1.891 0.73 
Shell Weight (g) 5.97 6.22 6.01 6.02 5.97 0.095 0.28 

1 .Control<%�! = �(���
) )(�+ GP2  �GP4<%�! = )(�+  +)4  _�$%$2  �4 �C�� ��*+ %�,  �TP2   � TP4<%�! = )(�+  +)4 _�$%$2  �4 �C�� )!*- ��*+ .1/0%.  
1. Control= basal diet; GP2 and GP4= basal diet + 2 and 4 percent of garlic powder, respectively and TP2 and TP4= basal diet + 2 and 4 percent of tomato powder 
respectively. 

Shell Thickness  �)�,*+ @��:v =Eggshell strength  �)�,*+ @���2� =Egg Height 9:$ l�J$�� =  �E%�Haugh Unit  � ��� � �̀� =Shell Weight .)�,*+ 
�� =  
  

 V��!3)\B,�%. .E%� 10*8 ���  Z, �� Y(���3 @M$ 1�
*- ���� ���50 1/�J� 
Table 3. Blood parameters of exprimental broiler breeders at 50 weeks of age 

 Treatments1 (%)   
Variables Control GP0.2 GP0.4 TP0.2 TP0.4 SEM P-Value 

Cholesterol (mg/dl) 930.4 1049.9 821.3 870.0 1031.9 200.00 0.69 
Triglyceride (mg/dl) 1452.4 1620.0 1285.5 1348.3 1589.7 236.81 0.76 
HDL (mg/dl) 42.7 52.3 42.0 43.8 44.1 14.61 0.34 
LDL (mg/dl) 597.2 673.6 522.2 556.5 669.9 132.00 0.57 

1. Control =<%�! �(���
) )(�+ GP2  �GP4<%�! = )(�+  +)4  _�$%$2  �4 �C�� ��*+ %�,  �TP2   � TP4<%�! = )(�+  +)4 _�$%$2  �4 �C�� )!*- ��*+ .1/0%.  

1. Control= basal diet; GP2 and GP4= basal diet + 2 and 4 percent of garlic powder, respectively and TP2 and TP4= basal diet + 2 and 4 percent of tomato powder 
respectively. 
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7�
 1. %�"#$ 
��5.� %�, ��*+ �(  ��*+)!*- %.1/0 %4 @aG; Z+*��F ���F3 �Z 9:$ E%� E%� �� 7C�` ��� Z, �� 1�
*- ���� 

50  �� <��J�,� �4 1/�J�HPLC. (A) )0*	0 ����0��,� �Z���F3 (B) ��	�$ ���` 4 �C�� ��*+  �%�,(C) ����0��,� � Z+*��F (D) 

��	�$ ���` 4 �C�� ��*+ )!*- %.1/0.  
Figure 1. The effect of adding garlic and tomato powders on concentration of lycopene and allicin in the eggs of 

broiler breeders at 50 weeks of age using HPLC. (A) Allicin standard, (B) treatment containing 4% of garlic powder, 
(C) Lycopene standard and (D) treatment containing 4% of tomato powder. Standard sample numbers indicate the 
retention time of allicin and lycopene. The treatment containing garlic powder was allicin-free and lycopene was 

observed in treatment containing 4% of tomato powder. 
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Table 4. The effect of experimental diets on performance of broiler breeders in the first and second weeks of 
experimental period 

 Treatments1 (%)  
Variables (Week 1) Control Tomato powder (4%) SEM P-Value 

Egg Yield (%) 77.58 76.14 2.540 0.69 
Egg mass (g) 40.04 39.64 1.256 0.68 
Grade-1 eggs (%) 86.64b 92a 0.735 0.00 
Grade-2 eggs (%) 13.36a 7.66b 0.733 0.00 
Table Egg (%) 0.06 0.00 0.042 0.34 
Egg weight (g) 52.12 52.06 0.136 0.76 
Hatchability (%) 100.00 99.66 0.240 0.34 
Feed Conversion Ratio 3.241 3.244 0.0244 0.98 
Parameters (Week 2)     
Egg Yield (%) 86.88a 81.44b 1.194 0.012 
Egg mass (g) 46.88 44.70 0.777 0.08 
Grade-1 eggs (%) 91.12 92.06 1.136 0.57 
Grade-2 eggs (%) 8.54 7.94 0.990 0.67 
Table Egg (%) 0.06 0.00 0.042 0.34 
Egg weight (g) 53.98 54.92 0.365 0.76 
Hatchability (%) 100.00 99.66 0.240 0.34 
Feed Conversion Ratio 3.22 3.18 0.020 0.19 

1. Control <%�! = � )(�+  Tomato powder (4%)  =<%�! )(�+  +4 �C�� ��*+ )!*-  .1/0%.  
1. Control= basal diet and tomato powder (4%)= basal diet + 4 percent of tomato powder. 
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Table 5. The effect of experimental diets on performance of broiler breeders in the third and fourth weeks and entire 

experimental period 
 Treatments1 (%)   

Variables (Week 3) Control Tomato powder (4%) SEM P-Value 

Egg Yield (%) 86.00 88.86 2.003 0.76 
Egg mass (g) 46.44 48.08 1.598 0.48 
Grade-1 eggs (%) 89.24 89.96 0.987 0.62 
Grade-2 eggs (%) 10.04 10.48 1.002 0.77 
Table Egg (%) 0.08 0.00 0.034 0.14 
Egg weight (g) 53.98 55.26 0.804 0.29 
Hatchability (%) 100.00 99.68 0.050 0.14 
Feed Conversion Ratio 3.26 3.16 0.01 0.20 
Parameters (Week 4) 
Egg Yield (%) 91.00 88.18 1.478 0.21 
Egg mass (g) 48.46 50.06 0.988 0.28 
Grade-1 eggs (%) 85.66 83.08 1.146 0.15 
Grade-2 eggs (%) 13.42 11.42 0.744 0.09 
Table Egg (%) 0.80 0.70 0.178 0.70 
Egg weight (g) 55.00 54.96 0.467 0.95 
Hatchability (%) 97.08 96.52 0.793 0.63 
Feed Conversion Ratio 3.26 3.24 0.400 0.73 
Entire experimental period (from 47 to 51 Weeks of age) 
Egg Yield (%) 84.66 83.86 1.345 0.68 
Egg mass (g) 45.48 45.58 0.849 0.93 
Grade-1 eggs (%) 87.52b 89.9a 0.633 0.028 
Grade-2 eggs (%) 11.44a 9.26b 0.589 0.030 
Table Egg (%) 0.24 0.20 0.0424 0.52 
Egg weight (g) 53.76 54.30 0.348 0.30 
Hatchability (%) 98.96 99.20 0.199 0.41 
Feed Conversion Ratio 3.24 3.22 0.022 0.54 

1 .Control <%�! = � )(�+  Tomato powder (4%)  =<%�! )(�+  +4 �C�� ��*+ )!*-  .1/0%.  
1. Control= basal diet and tomato powder (4%)= basal diet + 4 percent of tomato powder. 
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Table 6. The effect of experimental diets on fertility, hatchability and ratio of male and female 

Treatments1/ Variables Fertility (%) Hatchability (%) Male (%) Female (%) 
Control 86.75b 92.75a 42.30 57.70 
Tomato powder (4%) 80.50c 68.25d 51.70 48.30 
Physiological Serum (In-Ovo injection) 97.60a 79.20c 44.26 55.74 
Garlic Extract (In-Ovo injection) 96.60a 79.80c 47.08 52.92 
Tomato Extract (In-Ovo injection) 98.00a 84.80ab 47.22 52.78 
SEM 1.898 2.900 4.418 4.418 
P-Value 0.0001 0.0001 0.68 0.68 
Independent comparisons P-Value 
Tomato Feeding vs. Control Feeding 0.0001 0.0004 0.45 0.45 
Injection vs. Feeding 0.001 0.002 0.32 0.32 
Control INJ vs. Feeding Treatments 0.0002 0.02 0.52 0.52 
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