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Abstract 
The experiment was carried out  to investigate the effect of tryptophan, melatonin and dimethylglycine on the growth performance and meat 
quality of Japanese quails fed diets contaminated with aflatoxin B1 toxin. In this experiment, 680 Japanese quail from 7 to 35 days of age 
were allotted to 17 treatments and 4 replicates (10 birds per replication), and  trial performed using a central composite design. The 
performance of birds was calculated on a weekly basis and at the end of the experiment; and the amount of malondialdehyde in meat was 
determined. Results showed that tryptophan increase weight gain and melatonin had an increased effect on feed intake (P < 0.05). The effect 
of tryptophan and as well as the interaction of tryptophan and dimethylglycine reduced the amount of malondialdehyde in meat (P < 0.05). 
The results obtained from this research state that dietary supplementation with tryptophan and methyl group donors have good antioxidant 
capacity to reduce aflatoxin B1 poisoning on growth performance and malondialdehyde content of meat, and the use of these supplements in 
the diet of Japanese quails seems desirable.  
 
Keywords: Aflatoxin B1, Central composite design, Dimethylglycine, Japanese quail, Malondialdehyde, Melatonin, Tryptophan. 
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 B��>1�%�> !2��	�
 C�,%� � !,$�.D �$." . !F2�"'0 ��� 

  
(�R�() %0$��X ($��  

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1  
04/70 27/38 34/13 34/13 34/13 34/13 27/27 27/27 27/27 27/27 27/27 27/27 27/27 04/70 04/70 04/70 48/74 >�	. 

39/4 27/2 54/2 54/2 54/2 54/2 02/2 02/2 02/2 02/2 02/2 02/2 02/2 39/4 39/4 39/4 21/8 Q�����+. 

34/14 57/3 50/6 50/6 50/6 50/6 40/15 40/15 40/15 40/15 40/15 40/15 40/15 34/14 34/14 34/14 67/4 Q�� ���+. �8�?	0  
00/0  72/24 44/25 44/25 44/25 44/25 72/13  72/13  72/13  72/13  72/13  72/13  72/13  00/0  00/0  00/0  00/0  �
�& �8�?	0  
50/1 45/24 65/43 65/43 65/43 65/43 43/30 43/30 43/30 43/30 43/30 43/30 43/30 50/1 50/1 50/1 19/3 Q�� 

47/1 43/1 45/1 45/1 50/1 50/1 48/1 48/1 48/1 48/1 48/1 48/1 48/1 47/1 47/1 47/1 43/1 �	& n�9 

18/1 46/0 47/0 47/0 47/0 47/0 78/0 78/0 78/0 78/0 78/0 78/0 78/0 18/1 18/1 18/1 28/1 �$ - �
$
+0����� �
J�8 

00/1 87/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 00/1 04/1 �(
P��! 9 �^�� 

97/0 75/0 75/0 75/0 75/0 75/0 84/0 84/0 84/0 84/0 84/0 84/0 84/0 97/0 97/0 97/0 03/1 Q�/�  :��+0 '( 

84/0 10/0 51/0 51/0 51/0 51/0 86/0 86/0 86/0 86/0 86/0 86/0 86/0 84/0 84/0 84/0 84/0  :
�&�% Q�	�
0 

58/0 00/0 00/0 00/0 00/0 00/0 22/0 22/0 22/0 22/0 22/0 22/0 22/0 58/0 58/0 58/0 73/0 �$ -���4�9 

51/0 31/0 29/0 29/0 29/0 29/0 31/0 31/0 31/0 31/0 31/0 31/0 31/0 51/0 51/0 51/0 67/0 �$ -����~
�  
24/0 59/0 94/0 94/0 24/0 24/0 59/0 59/0 59/0 59/0 59/0 59/0 00/0 95/0 95/0 0 59/0 ���0��� 9 �� �(�89 Q��  
71/1 00/0 02/2 02/2 69/2 69/2 27/4 27/4 24/4 27/4 30/4 27/4 86/4 97/0 97/0 72/1 0  T�
� b�N&  
26/0 26/0 23/0 23/0 23/0 23/0 15/0 15/0 15/0 15/0 15/0 15/0 15/0 26/0 26/0 26/0 45/0 �$ '( -�����!�  
26/0 08/0 11/0 11/0 11/0 11/0 12/0 12/0 12/0 12/0 12/0 12/0 12/0 26/0 26/0 26/0 44/0 �$ -��&�8�J
$  
14/0 0 0 0 0 0 0 0 0 0 0 0 0 14/0 14/0 14/0 35/0 �$ -��8$�  
25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0  %	���!
� )21�1  
25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0 25/0  %��;� ($�� )21�2  
05/0 0 0 0 0 0 0 0 0 0 0 0 0 05/0 05/0 05/0 07/0 �

+0 :�&�!�  
0  24/0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n2�  

0122/0 0300/0 0122/0 0122/0 0478/0 0478/0 0300/0 0300/0 0600/0 0300/0 0 0300/0 0300/0 0478/0 0478/0 0122/0 03/0 '( ���
�. )�!�  
0024/0 0015/0 0006/0 0024/0 0006/0 0024/0 0015/0 0030/0 0015/0 0015/0 0015/0 0 0015/0 0006/0 0024/0 0006/0 001/0 �������  
40/0 00/1 60/1 60/1 40/0 40/0 00/2 00/1 00/1 00/1 00/1 00/1 0 60/1 60/1 40/0 00/1 (���+�� �( ,2�D) ���0��� 9 

2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 :��8���!� )��D '4
�$ (>
.�+�0 
� '
8�0�+�0)  
24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 (�R�() >�X �����
�  
80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 80/0 (�R�() :��+0  
30/0 27/0 28/0 28/0 28/0 28/0 19/0 19/0 19/0 19/0 19/0 19/0 19/0 30/0 30/0 30/0 32/0 (�R�() 
+0  

240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 �
�7 %!�8�
!18$ �(�;� %+��)(>
.�+�0 
� �u$� %0$  
122 300 122 00/122 40/478 40/478 300 300 600 300 0 300 300 40/478 40/478 122 300 '( %+��) ���
�. )�!�(>
.�+�0 
� >
. 

40/0 75/0 72/0 72/0 72/0 72/0 54/0 54/0 54/0 54/0 54/0 54/0 5/0 40/0 40/0 40/0 40/0 (�R�() :�&�!�  
24 15 10/6 24 10/6 24 15 30 15 15 15 0 15 10/6 24 10/6 15 %+��) �������(>
.�+�0 
� >
.  
26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 26/0 (�R�() :
�&  
30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0 30/0  
/� )��D b
!&( (�R�()  
25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 25/1 (�R�() )0 ���4�9  
98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 98/0 (�R�() )0 ��&�8�J
$  
98/1 77/1 98/1 98/1 98/1 98/1 39/2 39/2 39/2 39/2 39/2 39/2 39/2 97/1 97/1 97/1 15/1 (�R�() )0 ��&�8  
30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 30/1 (�R�() )0 �
J�8  
91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 91/0 90/0 (�R�() )0 ���!��&+�����!�  
58/0 57/0 57/0 57/0 57/0 57/0 54/0 54/0 54/0 54/0 54/0 54/0 54/0 58/0 58/0 58/0 65/0 (�R�() )0 �����!�  
04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 04/1 (�R�() )0 ����~
�  
17/0 25/0 23/0 23/0 23/0 23/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0 17/0 17/0 17/0 15/0 (�R�() )0 �� �!"

�  
73/0 66/0 71/0 71/0 71/0 71/0 84/0 84/0 84/0 84/0 84/0 84/0 84/0 73/0 73/0 73/0 47/0 (�R�() )0 �
<�
��  
95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 95/0 (�R�() )0 ��8$�  

1 ., %��G%4.7 � 5	6"2"����1 ���� 11500 9�� ��$� � !77	?$2"���9 A H2100 9�� ��$� � !77	?$2"���9 D H22 9�� ��$� � !77	?$2"���9 EH2000 "�7! G%4 �2"���9 K H6/0 
!7�" G%4 "K��.,�9 H612 !7�" � G%4�"��9 H4/4 !7�"G%4 �2�@(. 29 H40 !7�" H��"0 9��.6�* G%435 !7�" HL�1�.�*�: M�
7, G%45/1 !7�" H�.2��1" G%48/0 !7�" G%4

+$�?.(��N!7�" �+ H H9�"��� G%410 !7�"!7�" N2 H9�
,��2%�: G%4 H9��.�� G%4560 !7�" H�2$%7, 9�?., G%4125 !7�"92., !
,.�$ G%4. 

2 . ���� !*�O" �$." G%4.7�, %�65 !7�" HP1Q1" G%455 !7�" H��� G%450 !7�" H9�0 G%48 !7�" HR" G%48/1 !7�" H�2 G%42/0 !7�" HS?��., G%416/0 !7�" G%4
 � �� �?."3/0 !7�".�.� G.�17+ G%4 
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69/0  10/0 ±  85/1  58/1 ±  16/63  80/2 ±  47/3  ±19/116  20/300  05/15  15/0  1 1 

98/0  12/0 ±  69/1  07/0 ±  35/68  63/4 ±  04/5  ±76/114  00/122  1/6  17/0  4/0  2 

03/1  31/0 ±  79/1  05/0 ±  21/60  73/3 ±  33/3  ±98/106  40/478  0/24  17/0  6/1  3 

26/1  20/0 ±  95/1  13/0 ±  38/56  79/2 ±  07/109  58/4 ±  40/478  1/6  17/0  6/1  4 

50/0  13/0 ±  07/2  11/0 ±  56/60  47/3 ±  23/124  17/1 ±  20/300  05/15  2/0  0 5 

88/0  18/0 ±  06/2  11/0 ±  19/60  25/4 ±  83/122  45/4 ±  20/300  0 2/0  0/1  6 

82/0  07/0 ±  87/1  07/0 ±  79/62  05/4 ±  69/116  78/3 ±  0 05/15  2/0  0/1  7 

20/1  26/0 ±  13/2  17/0 ±  65/57  35/3 ±  52/121  29/4 ±  20/300  05/15  2/0  0/1  8 

71/0  10/0 ±  07/2  23/0 ±  05/60  20/2 ±  80/123  0/13 ±  9/599  05/15  2/0  0/1  9 

82/0  20/0 ±  89/1  17/0 ±  74/64  20/3 ±  10/121  44/8 ±  20/300  1/30  2/0  0/1  10 

81/0  16/0 ±  46/1  13/0 ±  62/65  46/1 ±  63/95  74/8 ±  20/300  05/15  2/0  0/2  11 

88/0  37/0 ±  73/1  06/0 ±  48/65  42/2 ±  21/113  95/5 ±  40/478  0/24  23/0  4/0  12 

89/0  39/0 ±  99/1  15/0 ±  76/57  98/4 ±  26/113  38/6 ±  40/478  1/6  23/0  4/0  13 

80/0  16/0 ±  85/1  02/0 ±  35/64  13/2 ±  05/119  27/4 ±  0/122  0/24  23/0  6/1  14 

54/0  08/0 ±  04/1  17/0 ±  93/67  31/5 ±  52/113  33/5 ±  0/122  1/6  23/0  6/1  15 

55/0  06/0 ±  75/1  25/0 ±  04/60  27/5 ±  02/101  30/8 ±  20/300  05/15  25/0  0/1  16 

11/1  12/0 ±  03/2  11/0 ±  07/61  28/3 ±  79/122  02/2 ±  0/122  1/6  17/0  4/0  17 

012/0  012/0  511/0  846/0      SEM  

001/0  132/0  007/0  00/0<      P-value  

001/0  457/0  523/0  972/0      Lack of fit  

:SEM .��$�*��+$ ��\D 9�Q*��"  
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 �C�$�2(                          Y1= -68.1+ 1269.18 TRP 

 ��C�$� �
$ �( �0Y � ��� �<� �
$J $ �TRP �

.,&$ �� �!"

�  

�$� �C3(                           Y2= +9.69+ +3.43 MEL 
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57/0 90/0 0934/0  14 31/1    01/0 56/2 79/1424  14 11/19947    03/0 32/1 20/248  14 82/3474  ��� 

54/0 39/0 0403/0 1 0403/0   57/0 33/0 61/182 1 61/182   81/0 05/0 07/10 1 07/10 ���0��� 9 

64/0 23/0 0235/0 1 0235/0   08/0 13/3 08/1743 1 08/1743   04/0 04/4 57/757 1 57/757 �� �!"

� 

46/0 56/0 0582/0 1 0582/0   00/0 39/10 81/5777 1 81/5777   30/0 08/1 60/203 1 60/203 ������� 
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