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Table 1. Ingredients and chemical compositions of 

the experimental diet 

Ingredients  Amount (%) 

Corn grain 53.63 

Soybean meal (44%) 39 

Soybean oil 3.6 

Calcium carbonate 1.3 

Dicalcium phosphate  1.4 

NaCl  0.43 

DL-Methionine 0.14 

Vitamin-mineral premix
1

0.50 

Calculated analysis  

CP, %                                  21.41 

AMEn, kcal/kg 2980 

Lys, % 1.19 

Met, % 0.48 

Met + Cys, % 0.83 

Ca, % 0.93 

Available P, % 0.41 

Na, % 0.18 

Linoleic acid, % 3.14 
1
Provided the following per kilogram of premix: 

vitamin A 3600000 IU; vitamin D3 80000 IU ; 

vitamin E, 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; Zn, 33880 mg. 
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Table 2. Effect of in-ovo injection of nutrients on egg hatchability (%) and chicks' body weight (g) at different ages 

Day 14�Day 7�Day 1�Hatchability Treatments 

280.45�105.31�38.06
b

91.66 Control group (without injection) �
Groups injected with: 

295.59 109.41 37.97
b

90.00 Distilled water (sham) 

283.07 106.56 39.15
ab

93.33 Amino acid 

293.52 110.72 40.35
a

93.33 Albumin 

281.36 105.10 39.15
ab

91.66 Dextrose 20% 

283.03 105.31 38.65
b

88.33 Dextrose 10% 

7.160 2.149 0.475 3.621 SEM 

0.539 0.316 0.020 0.912 P-value 

The means within the same column with different letters are significantly different (P>0.05). 
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Table 3. Effect of in-ovo injection of nutrients on chicks' feed intake (g/chicken/day) and feed conversion ratios�

FCR ��Feed intake �
Treatments 

Day 14 Day 7 Day 1 Day 14 Day 7 Day 1 

1.50�1.59 1.29�29.67�46.40 14.72 Control group (without injection) �
Groups injected with: 

1.48�1.58 1.26�30.81 48.21 15.12�Distilled water (sham) 

1.49�1.57 1.30 29.64 46.02 14.63�Amino acid 

1.43�1.51�1.24�29.74 46.28 14.58�Albumin 

1.49�1.54�1.38�29.55 45.17 15.24�Dextrose 20% 

1.51�1.58�1.30�29.08 46.38 15.27�Dextrose 10% 

0.021�0.029 0.035�0.742 1.197 0/266�SEM 

0.222�0.426 0.075�0.705 0.636 0.180�P-value 



M2��������������������������������;��H
	��Fa��&���W	��
?�a��)��&���
,6A.��?�N�.�O����c<��#
������	�������'�F�����%&��Z���&�:��LLL� �

���

�

��̀ &��EEZ���
EE����EE����I
EE�WS��\EE�$�EE.�#�K�,��EEZ��#

N���<
!Y�
��:�h.&�7�i�<��&����H
E���<
E!Y�
E��:�h.&�7�Ei�<$��

��	��������`&�EC�����Eg�� 
!�E	��%��v&�E���
E�%������E�8�

5��XK��L*	�� ��
C�C�
�$���
��$
��
F�.������
E��&�(��

�&�`&��Z�����X���:,��"���NE���<
!Y�
��:�h.&�7�i�<����E	�

���������
"�������/0�10P<�L9F��g:��������],�X.��$6EA�

��������
Z������NE�.��O�E���
E��$���#�&�
E��E�r���
E��K���I&
EQ.

�;���$������$�E.���XE���������K��,��EZ�������E'���
EG,����E��

/0^10P>9��5��XEEK�]EEcS��EE��L�
EE[�����
EE�7�����
EE'F��&

/�4_8/�`&��Z���f=	������H
��#9�������K��	������9�E��<

���
C�C��
E�����E��%��wE7����� �E�C�
E���S
Ec.���NE�.�%��v&���

��
E��
C�C�P��	��*E���������Ey���:E,��L�E�����E���.���
EG���

� ��%�
Z���%�� �
Q�	��
��E	&�
�����L�E�
��
EC�C�� ��%�
EZ��

���E��Y�%���E�k��9`&��EZ��/����*E	�/Vieira and Moran, 

1998�L9�:,���
���
�����
E,%�����EC����v��E���j,
E�����`&8��&^�

���"�����������f=E	������H
��
���`&��EZ����E	�����E�


C�C���
��$
��
F�.����
������
��&�(�#VH
F�B�����\E�<��
E�

���"���>�J� ��%�
Z���I
,��a��
��	&�
���
EC�C�:,���
E�

*	�L����� �����
"���	����e,�������],�X.^10��������E��<�

�X��EE�K(0��&(^���EE�;��I&
EEQ.�#�EED������XEE���������$���

�`&��Z����	��������(��Z,
[������K%&��`����� &�K�
��


��
G,��9],�X.��&��/��'��/Ebrahimnezhad et al., 20119.

�`&�C8�����],�X.��?�N�.��&��$6A��������k�������t����*�<��
��$
����,/�5�&�7�`&��%&�����:������	�������K9���<
Table 4. Effect of in-ovo injection of nutrients on blood metabolites at first day of rearing (mg/dL)�

LDL HDL Triglyceride Cholesterol Treatments�
317.45

a�152.00�116.75 522.25
a

Control group (without injection) �

��Groups injected with: 

277.35
a�152.75 125.75 455.25

a�Distilled water (sham) 

145.05
b

139.50 106.00 305.75
b�Amino acid 

171.55
b�152.50 161.00 365.25

b�Albumin 

186.65
b�162.50 211.50 362.00

b�Dextrose 20% 

171.25
b�129.25 273.75 355.25

b�Dextrose 10% 

29.78�15.62 56.99 27.05�SEM 

0.003�0.723 0.302 0.0002�P-value 

The means within the same column with different letters are significantly different (P<0.05). 
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Table 5. Effect of in-ovo injection of different nutrients on the relative weight of yolk sac and liver (% of live BW) 

Liver ��Yolk sac �
Treatments 

Day 14 Day 7 Day 1 Day 14 Day 7 Day 1 

3.14�3.80 2.14ab�0.06�0.84 13.29b Control�group (without injection) �
Groups injected with: 

3.15�4.04 2.31a�0.02 0.87 12.27b�Distilled water (sham) 

3.37�4.63 1.89b 0.02 0.91 14.15ab�Amino acid 

3.00�3.65�1.95b�0.00 0.83 17.43a�Albumin 

2.94�3.91�2.01b�0.05 0.81 14.27ab�Dextrose 20% 

2.90�4.12�1.91b�0.00 0.91 15.60ab�Dextrose 10% 

0.127�0.360 0.088�0.021 0.046 0.801�SEM 

0.159�0.512 0.030�0.315 0.531 0.009�P-value 

The means within the same column with different letters are significantly different (P>0.05). 
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Abstract

The aim of this study was to investigate the effects of in ovo injection of few nutrients on growth performance, some 

blood metabolites and carcass characteristics of broilers to 14 days of age. Three hundred and sixty  fertile eggs 

assigned to 6 groups (including, 1: non-injected (or control 1), 2,3,4,5 and 6: injected into the amnion with 0.7 ml 

distilled water (control 2), blend of amino acids, albumin 20%, dextrose 20% and dextrose 10%, respectively) in a 

complete randomized design with 4 replicates of 15 eggs in each replicate. Injections were done into amnion by 23- 

gauge needle on 17.5 d of incubation. The results showed that in ovo injection of albumin increased body weight in 

the first day of hatch in comparison to control treatments. The relative weight of yolk sac was higher by the injection 

of albumin solution in comparison to control treatments on day of hatch. Chicks under control treatments also 

showed more blood's cholesterol and LDL at this age. The relative weight of liver in chicks hatched from eggs 

injected with distilled water was significantly higher than other treatments. Finally, referring to our results, it seems 

that in ovo injection of nutrients, especially albumin can be useful to improve chicks'�performanceL

Keywords: In-ovo injection, Broiler, Performance, Yolk sac, Hatch weight  

�

�

�

�

�

*Corresponding author: salarmoini@uk.ac.ir 

Animal Production Research 

Vol. 4, No. 4, 2016 (63-73) 


