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����  ABSTRACT   ����  

 

This study was conducted to identify the levels of heavy metals (lead, cadmium, 

mercury, nickel, copper, iron, zinc) in the following processed local and imported meat: 

Sardine (canned full), Tuna (canned chunks), Hammour (frozen full), Euphrates Fish 

(frozen full), fish produced at Qattinah Lake in Syria (frozen full) , lamb (frozen 

ground), beef (frozen ground), lamb sausage (frozen full), beef sausage (frozen full), 

sausageproduced in Netherlands (frozen stuffed), lamb liver (frozen full), broiler 

chicken liver (frozen full), broiler chicken (frozen full), chicken mortadella (canned), 

beef mortadella (canned), chicken mortadella (canned) produced in Netherlands. Heavy 

metal concentrations were identified in the samples of the studied meat by atomic 

absorption spectrometer. The concentrations taken in the wet weight measured in (ppm) 

were as follows: lead values range between (0.1–5.61),cadmium(0.01–2.02), mercury 

(0.14 –79.01), nickel (0.11 - 0.82), copper (0.24 – 6.89), iron (1.01 - 91.03), zinc (8.14 - 

45.5). It was noticed that in some of the studied samples of the imported and locally-

processed meat the levels of lead, cadmium, mercury, and nickel were above the levels 

permitted by WHO (World Health Organization) and by FAO (Food and Agriculture 

Organization).While the concentrations of copper, iron, and zincwere belowthelevels 

permitted. 
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 D2 \����	��  0.04 

Fe 248.3 0.2  L
�� %�"�	�
 D2 \����	��  0.08  

Zn 213.9 0.5  L
�� %�"�	�
 D2 \����	��  0.01 
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 ����: %�  ��0��)

 '���(.� %� ��

 � 
��
�� 2�	�
 + '���

 ����

)(�  %� '���

 2���

 ���� ����� () ���51 .���� 2�	�
 ����

)%
 '���

 �1 (� =": ��	�
):�������

 %� ��	-
 ���
�	

1.2 – 2.02 – 0.5 ( ppm  %� =":� (�� (

�	

 =":
 '��

  H� A����

 '���
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H�  (0.5) ppm /��  
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 ��� () ���1 =":�%  
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 ����4�	  
��
�� 2�	�
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 %� ������
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 %� ������

 ���"

 P���
) %� .(PTWI )��
��
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 P���  �4� 
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 ����: �� () +��

 ����	 ��
 H� A����
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 %� =��� %�� ������


�5/على أساس الوزن  FAO/WHO )99.4 (ppmحسب ب
 

(Kudirat and Funmilayo.,2011),  '��

 ����� (	

 ����4�	 �4�  +��

 %� ������

 ���"

 P���
%� =��� E��:���� ).(PTWI  

  
��) ��2 :() �� �

 � �: ����	ppm (+���C
 ���
 ���"��� .���	��

� ��"��

  

 ���"


��� �

  

 �"�


P� �

  

 ��0
P�� 	

  

 ����
 ���5�


(%)  

 �� �

 ����	
 &��� =":
 /5�
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)dd�ppm(  

 ����	 �� �


 &��� =":
 F��
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d�)ppm(  

 (	

 ����

�4�	  �4�
 H� A����

 %� ���"


 b�/�
�B�����
��  E��:����

���

 %��  

PTWI 

 �
�B����� d�
 %�� %� b�/
���

  

%����  &��	  
 ����
/"��  

63.41 
0.01   ± 

2.88 
7.87 6.00  

25  

%����  ��7��	  
 ����
/"��  

59.27 
0.01  ± 

3.53 
8.67 7.35 

 +�� ��

���	

  

��7��	  
 ����0
��"��  

70.67 
0.01    ±

0.3 
1.02 0.8 

25 
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���	

  

���	�)  
 ����0
��"��  

65.81 
0.004 ± 

0.4 
1.17 1.07 
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��� <��
�ppm ((�
����	
� �����	
 (
���	
 ���
���	
 ���	 �������  

��� �

 ���"

  
 �"�


P� �

  

 ��0
P�� 	

  

 ����
 ���5�


(%)  

 =": �� �

 ����	
 /5�
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 &���

)dd�ppm(  

 ����	
 �� �


 &��� =":
 F��
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) d�ppm(  

 (	

 ����

 �4�	
�4�  %� ���"



 H� A����


 E��:����

��
�B�����
� b�/
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

2��� 7��	��  �����  ��"��  63.02 0.4 ±0.01  1.08 0.67 
25  

 
�#� 7��	��  �����  ��"��  69.73 1.1   ±0.004  3.63  1.83 

2��� 7��	��  
��
��  ��"��  61.19 3.3 ±0.01  8.5 5.5 

 )/�� H� A����

 ��

 ����	 �1 �� �

 ����	 %� =": ��	FAO/WHO )��� (1.5(ppm  /5�

 %��

 &��� =": 

FAO/WHO,2003 )(  
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 �� �
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 �4�	 �4�
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 b�/�
�B�����
��  E��:����

���

 %��  

PTWI 

 �
�B����� d�
 %�� %� b�/
���

  

��B ���#�  �����  .���� �"���  79.33 
1.32 

±0.01  
6.39 2.2 

25 

�#� ���#�  �����  .���� �"���  77.4 
1.49   ±

0.01  
6.59  2.48 

���#�  
��
��  .������0��  61.89 
2.2   ±

0.004  
5.77 3.67 

��B���  �����  .���� �"���  68.12 
1.4  ±

0.01  
4.39 3.5 

 2��� ���
%���  

�����  .���� �"���  74.76 
3.14  ±
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12.44 7.85 
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��� <��
�ppm ((����	
 ����	�� (�
����	
� �����	
  

 ���"


��� �

  

 �"�
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 ��0
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 ����
 ���5�
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 ����	 =": �� �
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 &���

)dd�ppm(  

 ����	
 �� �


 &��� =":
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)ddd�ppm(  
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 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

����� +��  R
�
���  ���� ����  84.65 0.1   ± 2.6 16.94 8.67 

25  

  

(	
�) +��  �����  ���� ����  60.01 0.01  ± 1.1 2.75  3.67 

+��  
 .����
���51\ 
�����  

���� ����  66.09 0.01   ± 5.61 16.54 18.7 

��B ��
  �����  
 ����0
.����  

64.11 0.001± 0.1 0.28 0.33 

�#� ��
  ��4

  
 ����0
.����  

69.23 0.01 ± 4.11 13.36 13.7 

�#� ��
  �����  
����0 
.����  

75.83 0.003  ±  1.01 4.18  3.37 

25 
 2��� ��

%���  

�����  .���� �"���  66.65 3.01  ±0.004  9.03 10.03  

 )/�� H� A����

 ��

 ����	 �1 �� �

 ����	 %� =": ��	FAO/WHO )��� (1.5(ppm  /5�
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%����  &��	  /"�� ����  
63.4

1 
0.17  ±0.01 0.46 0.35 

7 

%����  ��7��	  /"�� ����  
59.2

7 
0.18  ±0.01 0.44 0.38 

���	

 +�� ��
  ��7��	  ��"�� ����0  
70.6

7 
0.03 ±0.01 0.10 0.08 

���	

 +�� ��
  ���	�)  ��"�� ����0  
65.8
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0.05  ±0.01  0.15 0.13 
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 &��� =":(IrwandiJ and Farida, 2009)  
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2��� 7��	��  �����  ��"��  
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0.12  ±0.004  0.32 0.2 

7 �#� 7��	��  �����  ��"��  
69.7
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0.17 ±0.01  0.56 0.28 

2��� 7��	��  
��
��  ��"��  
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0.19  ±0.004  0.49 0.32 
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��B ���#�  �����  .���� �"���  
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 ) /�� H� A����

 ��

FAO/WHO )��� (0.5(ppm   /5�

 %��

 &��� =":Dahshan,2010)( Kaoudand  
  

) 1���11 :() @�A<	
 
��� <��
�ppm ((�
����	
� �����	
 (
���	
 ���
���	
 ���	 �������  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

 &��� =": ����

 ����	
)dd� /5�

 %��

ppm(  

 ����

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

2��� 7��	��  �����  ��"��  
63.0

2 
2.01  ±0.004 5.44 3.35 

5 �#� 7��	��  �����  ��"��  
69.7

3 
2.11 ±0.004  6.97 3.52 

2��� 7��	��  
��
��  ��"��  
61.1

9 
75.3  ±0.01 194.02 125.5 

 )/�� H� A����

 ��

 ����	 �1 ����

����	 %� =": ��	FAO/WHO )��� (0.5(ppm   /5�

 %��

 &��� =":
Dahshan,2010)Kaoudand( 

) ����	PTWI) /�� ����"
 ( (FAO/WHO,   ����	 ��:100 ._���C
 () 
��
�� 2�	�
 2���

 7��	�� %� ^  
  

) 1���12 :( <��
�) @�A<	
 
���ppm ((�
����	
� �����	
 (����	
 ����	
 �������  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

 &��� =": ����

 ����	
)dd� /5�

 %��

ppm(  

 ����

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

��B ���#�  �����  .���� �"���  
79.3

3 
1.05  ±0.006 5.08 1.75 

5 

�#� ���#�  �����  .���� �"���  77.4 1.5 ±0.009 6.64 2.5 

���#�  
��
��  .���� ��0��  
61.8

9 
3.00   ±0.005  7.87  5.00 

��B���  �����   �"���.����  
68.1

2 
1.1   ±0.003  3.45 2.75 

 2��� ���
%���  

�����  .���� �"���  
74.7

6 
79.01  ±0.004 313.03 197.53  

����	 %� =": ��	  )/�� H� A����

 ��

 ����	 �1 ����

FAO/WHO )��� (0.5(ppm  /5�

 %��

 &��� =":
Dahshan,2010)Kaoudand( 

) ����	PTWI /�� ����"
 () (FAO/WHO,  ����	 ��:150 ._���C
 () %���

 2���

 ��� %� ^  
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) 1���13 :() @�A<	
 
��� <��
�ppm (�(�
����	
� �����	
 (����	
 ����	�  

 ���"


��� �

  

 �"�


P� �

  

 ��0
P�� 	

  

 ����
 ���5�


(%)  

����	  =": ����


 /5�

 %��

 &���

)dd�ppm(  

����	  ����


 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

����� +��  �
���<
  ���� ����  84.65 0.35 ±0.01  2.28 1.17 

5 

  

(	
�) +��  �����  ���� ����  60.01 0.33  ±0.01  0.83 1.1 

+��  
 .����
���51\
�����  

���� ����  66.09 5.2  ±0.004 15.33 17.33 

��B ��
  �����  
 ����0
.����  

64.11 1.01  ±0.004  2.81  3.37 

�#� ��
  ��4

  
 ����0
.����  

69.23 70.02  ±0.004  227.56 233.4 

�#� ��
  �����  
 ����0
.����  

75.83 1.11  ±0.009  4.59  3.7 

 2��� ��

%���  

�����  .���� �"���  66.65 73.04 ±0.01 219.01 243.47 

 )/�� H� A����

 ��

 ����	 �1 ����

����	 %� =": ��	FAO/WHO )��� (0.5(ppm  /5�

 %��

 &��� =":
Dahshan,2010)Kaoudand( 

) ����	PTWI) /�� ����"
 ( (FAO/WHO,  ����	 ��:200  ���51 .���� +�� %� ^ �� �#�

 ��
 ��4

 2�	�
 �� ��


 2���


%��� ._���C
 ()  

  
) 1���14 :( 
��� <��
�1���	
 )ppm (E���:
 ���	 ������� (�
����	
� �����	
  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	  &��� =": ����


)dd� /5�

 %��

ppm(  

����	  ����


 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

%����  &��	  /"�� ����  63.41  0.41   ±0.01  1.12 0.85 

35 
%����  ��7��	  /"�� ����  59.27  0.5   ±0.04 1.23 1.04 

 +�� ��
���	

  ��7��	  ��"�� ����0  70.67 0.23   ±0.01 0.78 0.61 

���	

 +�� ��
  ���	�)  ��"�� ����0  65.81 0.11   ±0.01 0.32  0.29 

)/�� ����"
 H� A����

 ��

FAO/WHO )��� (0.5 – 0.1(ppm /5�

 %��

 &��� =":Mokhtaret al.,2009)(  
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) 1���15 :() 1���	

��� <��
�ppm ( ���	 �������(
���	
 ���
���	
 (�
����	
� �����	
  

 ���"


��� �

  

 �"�


P� �

  

 ��0
P�� 	

  

 ����
 ���5�


(%)  

����	  &��� =": ����


)dd� /5�

 %��

ppm(  

����	  ����


 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

2��� 7��	��  �����  ��"��  63.02 0.45   ±0.003 1.22 0.75 

35 �#� 7��	��  �����  ��"��  69.73  0.65   ±0.01 2.15 1.08 

2��� 7��	��  
��
��  ��"��  61.19 0.48   ±0.01 1.24 0.8 

��	  =":� ����	 % ����	 �1 ����

)/�� ����"
 H� A����

 ��

FAO/WHO )��� (0.5 – 0.1(ppm  %��

 &��� =":
 �

/5(Mokhtaret al.,2009)  

  
) 1���16 :() 1���	

��� <��
�ppm ((����	
 ����	
 ������� (�
����	
� �����	
  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	  &��� =": ����


)dd� /5�

 %��

ppm(  

����	  ����


 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�

�B�����
 b�/ �
 %�� %�
���

  

��B ���#�  �����  .���� �"���  79.33 0.14   ±0.01 0.68 0.23 

35 

  

�#� ���#�  �����  .���� �"���  77.4 0.3   ±0.004 1.33 0.5 

���#�  
��
��  .���� ��0��  61.89 0.41    ±0.01  1.08 0.68 

��B���  �����  .���� �"���  68.12 0.52    ±0.01 1.63 1.3 

 2��� ���
%���  

�����  .���� �"���  74.76 0.77   ±0.01 3.05 1.93 

 ����	 %� =": ��	)/�� ����"
 H� A����

 ��

����	 �1 ����

FAO/WHO )��� (0.5 – 0.1(ppm  %��

 &��� =":
/5�

(Mokhtaret al.,2009) ) ����17 :() ����

� �: ����	ppm ( .����

 ���"
��.���	��

� ��"��

  

 ���"


��� �

  

 �"�


P� �

  

 ��0
P�� 	

  

 ����
 ���5�


(%)  

 =": ����

����	 &���
)dd� /5�

 %��

ppm(  

 ����

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

����� +��  R
�
���  ���� ����  84.65 0.4   ±0.01 2.61 1.33 

35 

(	
�) +��  �����  ���� ����  60.01 0.18   ±0.01 0.45 0.6 

+��  
 .����
���51\ 
�����  

���� ����  66.09 
0.82    ±

0.004  
2.42 2.73 
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��B ��
  �����  
 ����0
.����  

64.11 0.41   ±0.003 1.14  1.37 

�#� ��
  ��4

  
 ����0
.����  

69.23 0.66   ±0.01 2.14 2.2 

�#� ��
  �����  
 ����0
.����  

75.83 0.61   ±0.004 2.52  2.03 

 2��� ��

%���  

�����  .���� �"���  66.65 0.45   ±0.004 1.35 1.5 

)/�� ����"
 H� A����

 ��

����	 �1 ����

 ����	 %� =": ��	FAO/WHO )��� (0.5 – 0.1(ppm  %��

 &��� =":
/5�

(Mokhtaret al.,2009)  

 

) ����18 :( &���

 � �: ����	)ppm (.���	��

� ��"��

 +���C
 ���
 ���"���  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

 &��� =": &���

����	
)dd� /5�

 %��

ppm(  

 &���

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����
b�/�
�B�����
�� 
���

 %��  

PTWI 

 d�

�B�����
 b�/ �
 %�� %�
���

  

%����  &��	  /"�� ����  63.41 0.5   ±0.02 1.37 1.04 

3500 
%����  ��7��	  /"�� ����  59.27 1.75  ±0.01 4.3 3.65 

���	

 +�� ��
  ��7��	  ��"�� ����0  70.67 0.47  ±0.004 1.60 1.25 

���	

 +�� ��
  ���	�)  ��"�� ����0  65.81 0.25  ±0.01 0.73 0.67 

 /�� &���"
 H� A����

 ��

FAO/WHO) (��)30 (ppm5/على�

 %��

 &��
�(Raja et al.,2009)  
  

) 1���19 :() F���	
 
��� <��
�ppm ( ���	 �������(
���	
 ���
���	
 (�
����	
� �����	
  

���"

 ��� �

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

���	&���

 �  =":
 /5�

 %��

 &���

)dd�ppm(  

����	 &���

 
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

2��� 7��	��  �����  ��"��  63.02 3.1   ±0.004 8.38 5.17 

3500 �#� 7��	��  �����  ��"��  69.73 4.01  ±0.003 13.25 6.68 

2��� 7��	��  
��
��  ��"��  61.19 4.11  ±0.004 10.59 6.85 

/�� &���"
 H� A����

 ��

FAO/WHO) (��)30 (ppm5/على�

 %��

 &��
�(Raja et al.,2009)  
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) 1���20 :() F���	
 
��� <��
�ppm ((�
����	
� �����	
 (����	
 ����	
 �������  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	 &���

  =":
 /5�

 %��

 &���

)dd�ppm(  

����	 &���

 
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

��B ���#�  �����  .���� �"���  79.33 1.22  ±0.01  5.90 2.03 

3500 

�#� ���#�  �����  .���� �"���  77.4 3.5  ±0.003 15.49 5.83 

���#�  
��
��  .���� ��0��  61.89 4.69  ±0.01 12.31 7.82 

��B���  �����  .���� �"���  68.12 2.33  ±0.003 7.31 5.83 

 2��� ���
%���  

�����  .���� �"���  74.76 6.89  ±0.003 27.3 17.23 

/�� &���"
 H� A����

 ��

FAO/WHO) (��)30 (ppm5/ على�

 %��

 &��
� (Raja et al.,2009)  
  

) 1���21 :() F���	
 
��� <��
�ppm ((�
����	
� �����	
 (����	
 ����	��  

 ���"

��� �

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	 &���

  =":
 /5�

 %��

 &���

)dd�ppm(  

 ����	&���

 
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����

 �4�	
 %� ���"

 �4�
 H� A����


  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�

�B�����
 b�/ �
 %�� %�
���

  

 +�������  R
�
���  ���� ����  84.65 0.69  ±0.003 4.5 2.3 

3500 

  

(	
�) +��  �����  ���� ����  60.01 0.24  ±0.003  0.6 0.8 

+��  
 .����
���51\ 
�����  

���� ����  66.09 0.88  ±0.004 2.6 2.93 

��B ��
  �����  .���� ����0  64.11 2.05 ±0.003  5.71 6.83 

�#� ��
  ��4

   ����0.����  69.23 5.01  ±0.003 16.28 16.7 

�#� ��
  �����  .���� ����0  75.83 3.13  ±0.003 12.95 10.43 

 2��� ��

%���  

�����  .���� �"���  66.65 3.8  ±0.003 11.39 12.67 

/�� &���"
 H� A����

 ��

FAO/WHO) (��)30 (ppm5/على�

 %��

 &��
�(Raja et al.,2009)  
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1��� )22 :() ����	
 
��� <��
�ppm ((�
����	
� �����	
 E���:
 ���	 �������  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

 &��� =": ����

 ����	
)dd� /5�

 %��

ppm(  

����	  ����


 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

H� A����

 %� 
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

%����  &��	  /"�� ����  63.41 80.74   ±0.01 220.66 168.21 

5600 
%����  ��7��	  /"�� ����  59.27 91.03   ±0.003 223.50 189.65 

���	

 +�� ��
  ��7��	  ��"�� ����0  70.67 21.2   ±0.003 72.28 56.53 

���	

 +�� ��
  ���	�)  ��"�� ����0  65.81 20.19   ±0.003 59.05 53.84 

)/�� ����"
 H� A����

 ��

FAO/WHO )��� (100(ppm  )/5�

 %��

 &��� =":( Mokhtaret al.,2009  
  

) 1���23 :() ����	
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���	
 ���
���	
 ���	 ������� (�
����	
� �����	
  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	  &��� =": ����


)dd� /5�

 %��

ppm(  

 ����

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

2��� 7��	��  �����  ��"��  63.02 30.2   ±0.002 81.67 50.33 

5600 �#� 7��	��  �����  ��"��  69.73 3.65  ±0.002 12.06 6.08 

2��� 7��	��  
��
��  ��"��  61.19 31.02   ±0.003 79.93 51.7 

)/�� ����"
 H� A����

 ��

FAO/WHO )�� (100(ppm  )/5�

 %��

 &��� =":( Mokhtaret al.,2009  
  

) 1���24 :() ����	
 
��� <��
�ppm ((����	
 ����	
 ������� (�
����	
� �����	
  

��� �

 ���"

  
 �"�


P� �

  

P�� 	

 ��0  
 ����
 ���5�


(%)  

����	  &��� =": ����


)dd� /5�

 %��

ppm(  

 ����

 ����	
 &��� =":
 F��

 %��



)ddd�ppm(  

 (	

 ����


 �4�	 ���"

 �4�

 H� A����

 %�
  E��:����

 b�/�
�B�����
��
���

 %��  

PTWI 

 d�
 �
�B�����
 %� b�/
 %��
���

  

��B ���#�  �����  .���� �"���  79.33 2.01   ±0.002 9.72 3.35 

5600 

�#� ���#�  �����  .���� �"���  77.4 1.98   ±0.002 8.76 3.3 

���#�  
��
��  .���� ��0��  61.89 1.5   ±0.003 3.94 2.5 

��B���  �����  .���� �"���  68.12 1.19   ±0.003 3.73 2.98 

 2��� ���
%���  

�����  .���� �"���  74.76 1.01   ±0.001  4.00 2.53 

)/�� ����"
 H� A����
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FAO/WHO )��� (100(ppm  )/5�

 %��

 &��� =":( Mokhtaret al.,2009  
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����� +��  �
���<
  ���� ����  84.65 
3.64   ±

0.002  
23.71 12.13 

5600 

  

(	
�) +��  �����  ���� ����  60.01 
28.4    ±

0.003 
71.02 94.67 

+��  
 ���51 .����
�����  

���� ����  66.09 
33.66   ±

0.002 
99.26 112.2 

��B ��
  �����  .���� ����0  64.11 
4.79   ±

0.003 
13.35 15.97 

�#� ��
  ��4

  .���� ����0  69.23 
4.66   ±

0.005 
15.14 15.53 

�#� ��
  �����  .���� ����0  75.83 
3.15   ±

0.003 
13.03 10.5 

 2��� ��
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�����  .���� �"���  66.65 
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0.002  
92.35 102.67 
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نسبة 
الرطو
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تركيز الزنك على أساس 
الوزن الرطب 
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تركيزالزنك 
على أساس 
الوزن الجاف 
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4� الكمية التي �	
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ك/بالميكروغرام
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كغ من /م 
  وزن الجسم
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