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 For the purpose of investigating the levels of some heavy 

contamination metals in muscle, liver and kidney meat for Cattle in 

Kirkuk governorate in winter and summer seasons, samples were 

collected randomly from males (aged 16-18 months) from three 

districts of Kirkuk governorate (Downtown, Daquq and Debs) 

During the December and February (winter season) and July and 

August months of (summer season). There was a significant effect 

(p≤0.05) on the factors (meat type, location and season) in the 

concentration of lead, Kidney meat in the  Downtown in the winter 

season recorded the highest concentration of lead and significant 

difference (6.678 ppm) The lowest concentration (0.881 ppm) was 

found in Liver in Winter.  The highest concentration level of 

cadmium in muscle in summer season from Downtown (3.336 ppm), 

and lowers Concentration of cadmium (2.106 ppm) recorded in 

kidney from Daquq in summer season. The concentration of zinc in 

the Liver at the Downtown in the summer season was the highest 

concentration (140.052 ppm), while the Kidney in the winter season 

from Downtown recorded the lowest concentration (30.54 ppm). For 

Copper the liver in the Downtown in the winter season had the 

highest concentration (24.520 ppm), while the Liver from the 

Downtown at summer was recorded lowest concentration (2.383 

ppm). For Cobalt, in winter season in Kirkuk, the Muscle recorded 

the highest concentration of cobalt (7.344 ppm), while the lowest 

concentration was recorded in Kidney the Winter season from 

Downtown (1.062 ppm). All types of metals recorded levels higher 

than the internationally accepted limits. 
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خالل موسمي  الكشف عن بقايا بعض العناصر الثقيلة في انسجة الثيران المحلية بمحافظة كركوك
 الشتاء والصيف

 زيد خلف خضر                              محفوظ خليل عبدهللا                   احمد البيرخضري عدنان شكور          
  جامعة السليمانية                                 جامعة تكريت                               جامعة تكريت                 

                كلية العلوم الزراعية         ة                       كلية الزراع                              كلية الزراعة                    
 

 المستخلص
لغرض التحري عن مستويات تلوث لحوم العضالت، الكبد والكلية لالبقار بمحافظة كركوك ولموسمي الصيف 

( تقريبا تم اختيارهم عشوائيا من ثالثة مناطق شهرا   18 -16تتراوح )تم جمع العينات من الثيران بعمر  والشتاء، 
من محافظة كركوك )وسط المدينة وقضاء دبس وقضاء داقوق( خالل شهري كانون االول وشباط  )موسم 

( للعوامل )لحم العضالت، الموقع p≤0.05الشتاء( و تموز واب )موسم الصيف(. وجد ان هناك تاثيرا معنويا )
في تركيز الرصاص، فقد سجل الكلية في مركز كركوك في موسم الشتاء اعلى تركيز لعنصر الرصاص  والموسم(

جزء من  0.881جزء من المليون( في حين سجلت الكبد في موسم الشتاء ادنى تركيز ) 6.678وبفارق معنوي )
اعلى مستوى المليون(.اما تركيز الكادميوم في العضالت  في موسم الصيف بمنطقة كركوك حيث سجل 

صيفا سجل اقل مستوى من تركيز منطقة داقوق في حين لحم الكلية في جزء من المليون(  3.336تركيز)
جزء من المليون (،وسجل تركيز الزنك في الكبد في وسط كركوك في فصل الصيف أعلى  2.106الكادميوم)

ي مركز كركوك أقل تركيز جزء في المليون(، في حين سجلت الكلية في فصل الشتاء ف 140.052تركيز )
أعلى تركيز  د في وسط كركوك اثناء فصل الشتاءجزء في المليون(. أما بالنسبة لنحاس فقد سجل الكب 30.541)
جزء في  2.383جزء في المليون(، في حين سجل الكبد في مركز كركوك  اثناء الصيف أقل تركيز ) 24.520)

ت العضالت في فصل الشتاء في وسط  كركوك أعلى تركيز           المليون( ، اما بالنسبة الى الكوبلت فقد سجل
جزء بالمليون (، في حين سجل أدنى تركيز في لحم العضالت اثناء فصل الشتاء بوسط كركوك          7.344) 
 جزء في المليون(. سجلت كل أنواع المعادن مستويات أعلى من الحدود المقبولة عالميا. 1.062) 

 .األبقار، العضالت، الکبد، الکلى، المعادن الثقيلةالکلمات الدالة: 

Introduction 

Meat and meat product form are an important part of human diet as well as an 

important of a wide range of nutrient, but they may also carry certain toxic 

substance.Also the level of these toxic substance in muscle is general low, offal, such 

as liver and kidney, showed higher concentration of toxic substance than most other 

food (12) 

Toxic metal is defined as that metal, which is neither essential nor has beneficial 

effect, on the contrary, it displays severe toxicological symptoms at low levels. With 

increasing industrialization, more and more metals are entering into the environment. 

These metals stay permanently because they cannot be degraded from the 

environment. They pass into the food and from food they ultimately make their 

passage into the tissue (7). Also passes by animal drugs in recent years, there has been 

increasing interest in determining the concentration levels of heavy metals in various 

food products (14) 
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Foodstuffs grown on contaminated soil or irrigated with impure water accumulate 

metal contents and are a big source of heavy metals exposure to the animals and 

humans (24). Land applications of sewage mire and sewage water gradually increase 

the toxic concentration of heavy metals in soil and these are increasingly up taken by 

the plants and vegetables and afterwards relocate into the food chain causing severe 

damage to both animals and human health (10). Heavy metals often have direct 

physiologically toxic effects and are stored or incorporated in living tissues, 

sometimes permanently (8). 

Heavy metal contamination in meat and other edible tissues is a matter of great 

concern for food safety and human health. These metals are toxic in nature and even 

at relatively low concentrations can cause adverse effects (21). Different researchers 

have reported the instances of contamination of heavy metals in meat products during 

processing (9 and 21). While the feeding of cattle on the contaminated feed and 

rearing of livestock in proximity to polluted surroundings were found to be 

responsible for heavy metal pollution in meat (13, 20 and 17). This study was 

conducted for the purpose of investigating the levels of contamination of muscle, liver 

and kidney meat for Bulls in Kirkuk during the summer and winter seasons.  

Materials and Methods 

Source of meat 

In this study, adopted the muscles, liver and kidneys of the Bulls and the male species 

, All animals were Iraqi and local species, The animals, which are replete from 

pasture, are from three districts of Kirkuk locations, which include Downtown, Dubs 

and  Daquq . During the two seasons January 15, and February 15, and the summer of 

July 15 and August 15, 2017. 

Collection of samples 

The samples were collected from Bulls aged 16-18 months. Meat samples (muscles 

and organs) were used and three replicates were randomly selected from three areas of 

Kirkuk (downtown, Dubs and Daquq) during December and February Winter) and 

July and August (summer season), the leg muscle was meat muscle samples which 

used for studay, while the Internal organs samples consisted of liver and kidneys. 

After the slaughter of animals the samples were left and pending from the seventh 

hour in the place of sale until 12 clocks.   

 Samples were taken from animals studied from the leg muscle in all areas and all 

animals, and the samlpes were then put in polyethylene bags and then placed in 

special packages and boxes Refrigerated for this purpose until it reaches the 

laboratory. The meat and kidney samples were cut into medium pieces by a knife and 

then encased by a thermocouple machine. A sieve was used with a diameter of 0.45. 

These models were then placed in polythene bags and then placed in special plastic 

containers prepared for this presentation and numbered. 

The samples of the liver were cut into pieces and then placed in plastic bags and then 

in plastic containers for this purpose. After that, all samples were placed in frozen 

temperature (-18 ° C) until chemical tests were conducted and tests were conducted to 

measure the ratio of heavy elements.  

 During a single season, a total of 270 meat and organ samples were collected from 

Bulls. 

Determination of heavy elements: 

The heavy metals concentrations were determined by method as described by (19). 
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Statistical analysis:  

The complete random design (CRD) was applied to study the effect of meat type, 

season of the year and location in different traits. According to the mathematical 

model below, the differences between the averages were compared with the Duncan 

Multidimensional Test. Xlstat program was used in statistical analysis 

Yijklm = m + Ai + Bj + Ck + CD (kl) + ABC (ijk) + e ijklm 

   As: 

 Yijklm: View values for each attribute. 

  M: General average 

 Effect of meat type (muscles, liver and kidney) (Ai) 

 Bj: Effect of season (winter and summer) 

Effect of location (Downtown, Daquq and Dubs) (Ck)   

ABC (ijk): Effect of interaction between meat, season and location. 

e ijklm: random error which distributes a normal distribution with a mean of zero and 

a variation of S2e. 

Results and Discussion 

Table 1 showed a significant effect (p≤0.05) on the effect of the tripartite interaction 

of the factors (type  of meat, location and season) at the level of lead concentration in 

meat, liver and kidney meat samples in Bulls in three locations of Kirkuk areas during 

the winter and summer seasons, In the winter season, the Kidney recorded the highest 

concentration of lead in the Downtown with a significant difference (p≤0.05) , 

reaching (6.678 ppm), whereas in the winter season the liver recorded the lowest level 

of concentration (0.881 ppm). 

Table 1 shows difference significant (p≤0.05) between the areas in the effect of the 

site at the level of lead concentration of the above factors mentioned, the Downtown 

recorded the highest concentration of lead element (4.434 ppm) and the lowest level 

of concentration of the record in the area of Dubs  was (1.698 ppm). When comparing 

the effect of regions by type of meat, muscle meat was recorded in the Downtown the 

highest concentration (4.434 ppm) and the Dubs area recorded the lowest 

concentration (1.698 ppm). The region of Kirkuk was the highest concentration (4.223 

ppm) and the lowest concentration was recorded in the region of Daquq (2.274 ppm), 

while in the Kidney in the Downtown has recorded the highest concentration (3.94 

ppm) and less record concentration in the Dubs area reached (2.796 ppm). 

Table 1 showed a significant effect (p≤0.05) for the winter season on the summer 

season at the level of concentration of the lead element when studying the effect of the 

season on lead contamination. The winter season recorded the highest results than the 

summer season in the kidney where the concentration of lead was (3.946ppm) the 

lowest concentration of a record in the summer season in the kidney also to (1.975 

ppm).When comparing the effect of the season to the type of meat, the winter season 

recorded the highest concentration of lead compared to the summer season in muscle, 

liver and kidney meat. 

As for the type of meat, it was showed from Table 1 that there was a significant 

difference (p≤0.05) between the liver and both kidney and muscle and no significant 

differences (p≤0.05) between muscle and kidney meat at the level of lead 

concentration, The liver recorded the highest concentration of lead, which reached 

(3.248 ppm), while muscle meat scored the lowest concentration (2.841 ppm).  

Table 1 Lead contamination in cattle samples from three areas in Kirkuk during 

two seasons ( winter and summer)  (mean ± standard error). 

Mean 
Season 

location 
 

Sample summer Winter 

2.392 ± 0.238 e 1.333 ± 0.141 ij 3.451± 0.041 e Daquq  
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4.434 a ± 0.365 2.730 ± 0.083 f 6.138 ± 0.115 b Downtown Muscle 

 
1.698 ± 0.125 g 2.283 ± 0.026 g 1.113 ± 0.023 jk Dabes 

2.841 ± 0.204 b 2.115 ± 0.108 d 3.567± 0.359 b Mean 

2.274 ± 0.155 ef 1.591 ± 0.051 hi 2.956 ±  0.071 f Daquq 

 

Liver 

4.223 ± 0.394 a 2.406 ± 0.027 g 6.040 ± 0.135 b Downtown 

3.248 ± 0.503 c 5.616 ± 0.073 c 0.881± 0.023 k Dabes 

3.248 a ± 0.234 3.205 c ± 0.299 3.292 c ± 0.371 Mean 

2.796 ± 0.230 d 1.739 ± 0.089 h 3.853 ± 0.035 d Daquq 

Kidney 

3.948 ± 0.596 b 1.219 ±  0.040 j 6.678 ± 0.169 a Downtown 

2.109 ± 0.238 f 2.912 ± 0.305 f 1.306 ± 0.058 ij Dabes 

2.951 ± 0.237 b 1.957 ± 0.164 d 3.946 ± 0.386 a Mean 

The averages with identical letters are not significantly different (P> 0.05) between them. 

Table 2 showed significant effect (p≤0.05) of the location on the cadmium 

concentration between the regions, the Downtown recorded the highest concentration 

of cadmium (3.036 ppm) and the lowest concentration of the element was recorded in 

the Daquq (2.170 ppm). When we compare the effect of regions by type of meat, we 

found that muscle meat in the Downtown has recorded the highest concentration and 

the Daquq  recorded lowest concentration of cadmium was (3.036 , 2.432 ppm ) 

Respectively, in the liver the Downtown record  the highest level of concentration and 

the Daquq record lowest level (2.878, 2.667 ppm) respectively in  the kidney of  

Downtown has recorded the highest concentration area  Daquq  lowest level reached 

(2.910, 2.170 ppm), respectively. 

Table 2 showed significant effect (p≤0.05) of season on the cadmium concentration, 

The summer season showed a higher concentration from winter at the level of 

pollution, where the summer recorded the highest concentration in the liver and 

recorded (3.036 ppm) The lowest winter concentration in the kidney was recorded 

(2.388 ppm), and when compared to the meat season, the summer recorded the 

highest concentration of cadmium compared to winter in muscle, liver and kidney 

meat. 

There were significant in the type of meat in muscle, liver and kidney as shown in 

table 2. The liver recorded the highest results, with cadmium concentration (2.758 

ppm) and the lowest concentration recorded in the kidney, where the concentration of 

cadmium (2.528 ppm) whiles the leg muscle meat (2.678 ppm). 

 

Table 2 cadmium contamination in cattle samples from three areas in Kirkuk 

during two seasons (winter and summer) (mean ± standard error). 

Mean Season location  

Sample Summer Winter 

2.432 ± 0.066 e 2.641± 0.083 d 2.224 ± 0.043 fg Daquq  

Muscle 

 
3.036± 0.066 a 3.336 ± 0.020 a 2.737±  0.033 d Downtown 

2.566 ± 0.073 d 2.901± 0.019 c 2.232± 0.038 fg Dabes 

2.678± 0.049 b 2.959± 0.058 a 2.397 ± 0.046 d Mean 

2.667 ± 0.071 c 2.958± 0.037 c 2.376 ± 0.060 e Daquq  

Liver 2.878± 0.037 b 3.022± 0.025 bc 2.733± 0.034 d Downtown 

2.729 ± 0.085 c 3.111 ± 0.034 b 2.347± 0.037 ef Dabes 

2.758 ± 0.039 a 3.030± 0.021 a 2.486 ± 0.038 c Mean 

2.170± 0.034 f 2.106 ± 0.038 g 2.233 ±  0.054 fg Daquq Kidney 

2.910± 0.058 b 3.138± 0.061 b 2.683 ± 0.023 d Downtown 

2.503 ± 0.066 de 2.759 ± 0.062 d 2.247 ± 0.049 ef Dabes 
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2.528 ± 0.047 c 2.668 ± 0.077 b 2.388 ± 0.043 d Mean 

The averages with identical letters are not significantly different (P> 0.05) between them 

Table 3 showed the effect of interaction of meat, location and season of zinc 

concentration in both muscle, liver and kidney in Bulls in three location of Kirkuk 

areas (Daquq, Downtown and Dubs) during winter and summer, the Downtown in the 

summer recorded the highest concentration and significant effect (P≤0.05) from the 

other factors of the study, as recorded (140.052 ppm), while the kidney recorded in 

the Downtown in winter the lowest concentration (30.540 ppm). 

Table 3 showed effects (P≤0.05) of location between all regions in both liver and 

kidney, and there were no significant effects (P> 0.05) in the kidney between the 

Dubs and the Downtown, The concentration of zinc in the Downtown was the highest 

concentration at (102.410 ppm) and the lowest concentration was recorded in the 

kidney in the Dibs (46.900 ppm). When comparing the effect of location by type of 

meat, the Downtown has the highest concentration (84.618 ppm), while the Daquq has 

the lowest concentration (55.728 ppm). For the liver, the highest concentration of zinc 

was recorded in the Downtown where the concentration was (102.41 ppm) and the 

lowest concentration of a record in the Dubs (46.900 ppm). 

Table 3 showed the effect of the season on the concentration of zinc. The summer 

recorded a higher concentration than winter. There were significant effects (P≤0.05) 

between them. Summer recorded the highest concentration in the liver It recorded 

(105.891 ppm), The winter record concentration in the kidney was also recorded 

(38.541 ppm). When comparing the effect of the season to the type of meat, the 

summer recorded the highest concentration of zinc from the winter in muscle, liver 

and kidney meat. 

Table 3 shows the effect of the type of meat on the zinc element. There were 

significant effects (P≤0.05) between muscle, liver and kidney meat. The liver 

recorded the highest concentrations (83.928 ppm) and lowers concentration recorded 

in the kidney (50.865 ppm) while recording in muscle (70.401 ppm). 

 

Table 3 Zinc contamination in cattle samples from three areas  in Kirkuk during 

two seasons( winter and summer)  (mean ± standard error) 

Mean season Location  

Sample 
summer winter 

55.728 ± 1.594 de 58.969 ± 1.268 ef 52.488 ± 2.482 f Daquq  

Muscle 

 84.618 ± 3.369 b 90.106 ± 2.200 c 79.131 ± 5.899 d Downtown 

70.855 ± 3.609 c 80.039 ± 1.95 d 61.672 ± 5.531 e Dabes 

70.401 ± 2.286 b 76.371 ± 2.495 b 64.430 ± 3.651 c Mean 

89.146 ± 6.702 b 120.517±  0.659 b 57.776± 2.618 ef Daquq  

Liver 
102.41± 8.154 a 140.052± 1.189 a 64.267± 1.448 e Downtown 

60.227± 1.681 d ± 56.605 ef 0.710 63.849± 2.964 e Dabes 

83.928± 4.092 a 105.891 ± 6.12 a 61.964 ± 1.45 c Mean 

50.896± 1.963 ef 59.246 ± 1.407 ef 42.546 ± 0.92 g Daquq Kidney 

54.800 ± 5.141 de 79.059± 0.907 d 30.541± 2.254 h Downtown 

46.900± 1.012 f 51.265 ± 0.113 f 42.534 ± 0.923 g Dabes 
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50.865 ± 1.920 c 63.19 ± 2.111 c 38.514 ± 1.356 d Mean 

The averages with identical letters are not significantly different (P> 0.05) between them 

 

Table 4 shows the effect of interaction of type meat, location and season at the copper 

concentration. Showed significant effect (P≤0.05) of the location, season and type of 

meat was found in the concentration of copper. The highest concentration of copper in 

the liver was found in Downtown in the winter (24.520 ppm), while the lowest 

concentration of copper in the liver was recorded in the summer in Daquq (2.383 

ppm). 

Table (4) showed the effect of the location on the level of contamination of the 

copper element. It was found that there were significant effects (P≤0.05) between the 

Downtown and the both Dubs and Daquq and no significant effects (P> 0.05) between 

both Daquq and Dubs in all types of meat (muscle, liver and kidney), The 

concentration of copper in the Downtown reached the highest level (13.451 ppm) and 

the lowest level of concentration was recorded in Dubs (5.231 ppm) in the liver. 

 In comparison the effect of location on as the type of meat the Downtown in the meat  

recorded the highest concentration (7.845 ppm) and the lowest area of Daquq (5.231 

ppm), while the liver The concentration of copper in the Downtown was the highest 

and the lowest concentration was Daquq  (13.451, 5.321 ppm) respectively. The 

kidney the highest concentration was in the Downtown and lowest concentration in 

Dubs as (8.160, 5.231 ppm) respectively. 

As for the effect of the season on the level of copper concentration, table 4 showed the 

superiority of the winter on the summer and the significant effects (P≤0.05), where the 

winter recorded the highest concentration in the liver was (12.292 ppm) the summer 

in the liver also reached (4.807 ppm). When comparing the effect of season to the type 

of meat, the winter recorded the highest concentration of c0pper than the summer in 

muscle, liver and kidney meat. 

Table 4, shows the effect of the type of meat at the concentration level of the copper 

element. There were significant effects(P≤0.05) between the liver and  both muscle 

and kidney, and no significant (P> 0.05) between muscle and kidney, The liver had 

the highest concentration with copper concentration (8.549 ppm) and the lowest 

concentration recorded in muscle (6.496 ppm), while the kidney was (6.656 ppm. 

 

Table 4 Copper contamination in cattle samples from three areas in Kirkuk 

during two seasons ( winter and summer)  (mean ± standard error). 

Mean Season Location  

Sample 
Summer Winter 

5.313 ± 0.313 c 4.086± 0.136 i 6.540 ± 0.4 defg Daquq  

Muscle 

 

7.845 ± 0.279 b 8.035± 0.474 bc 7.655 ± 0.236 cde Downtown 

6.33± 0.155 bc 6.974± 0.231 cdefg 5.686± 0.12 gh Dabes 

6.496 ± 0.194 b 6.365± 0.336 c 6.627 ± 0.205 bc Mean 

5.321 ± 0.321 c 4.252± 0.356 i 6.389 ± 0.324 efgh Daquq  

Liver 13.451 ± 2.436 a 2.383 ± 0.09 j 24.520 ± 1.268 a Downtown 

6.876± 0.428 bc 7.787 ± 0.594 cd 5.965 ± 0.423 fgh Dabes 

8.549 ± 0.914 a 4.807± 0.452 d 12.292± 1.554 a Mean 

6.577 ± 0.337 bc 5.149 ± 0.247 hi 8.004 ± 0.079 bc Daquq Kidney 

8.16 ± 0.236 b 7.101 ± 0.124 cdef 9.218 ± 0.055 b Downtown 

5.231± 0.337 c 4.294 ± 0.569 i 6.167 ± 0.217 fgh Dabes 

6.656± 0.273 b 5.515± 0.292 cd 7.797 ± 0.232 b Mean 

The averages with identical letters are not significantly different (P> 0.05) between them 
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The results of Table 5 showed the effect of the interaction of type meat, location and 

season in the cobalt concentration of Bulls in three locations of Kirkuk areas during 

the winter and summer. The muscle at the Downtown in the summer recorded the 

highest concentration (7.344 ppm) and significant effects (P≤0.05) when compared 

with the other facter the meat, season and locations, while the kidney recorded the 

lowest concentration (1.062 ppm) in the Downtown. 

Table 5 shows a significant effects (P≤0.05) for some location without the anther 

areas in the concentration of the cobalt, where the Downtown and recorded the 

highest concentration and significant effects (P≤0.05) (4.382 ppm) and the Daquq 

recorded the lowest concentration (1.689 ppm). 

When comparing between types of meat, there were significant effects (P≤0.05) 

between location of muscle meat, and significant effects (P≤0.05) were found between 

Daquq and Kirkuk and Dubs in relation to the liver. There were significant effects 

(P≤0.05) between And the Downtown and there were no significant differences (P> 

0.05) between the Dubs and each of the Downtown and Daquq, muscle meat was 

recorded in the Downtown the highest concentration (4.203 ppm) and the Daquq 

lowest concentration (1.689 ppm), in the liver the Downtown recorded highest 

concentration (4.346 ppm), while the concentration of the element in the Daquq was 

the lowest concentration (1.923 ppm), As for the kidney was the highest level of 

concentration of cobalt in the Downtown (3.730 ppm) and the lowest level was in the 

Daquq (3.136 ppm). 

Table 5 shows the effect of the season in the concentration of cobalt. The results 

showed the summer was superior to the winter. There were significant effects 

(P≤0.05). The summer recorded the highest concentration in the liver (3.956 

ppm)>And the lowest concentration level in winter Record in muscle (2.498 ppm). 

When comparing the effect of the season for the type of meat, the summer recorded 

the highest concentration than the winter in muscle, liver and kidney meat. 

The results from the Table 5 showed the effect of type of meat in the concentration of 

cobalt, where significant effects (P≤0.05) between meat, liver, and kidney. The liver 

had the highest concentration of (3.542 ppm) and the lowest concentration was 

recorded in muscle (3.063 ppm) while the kidney recorded (3.473 ppm). 

Table 5 Cobalt contamination in cattle samples from three areas in Kirkuk 

during two seasons (winter and summer)  (mean ± standard error) 

Mean 
Season 

location 
 

Sample 
summer Winter 

1.689 ± 0.125 e 1.192 ± 0.083 h 2.186 ± 0.109 fg Daquq 
 

Muscle 

 

4.203 ± 0.691 ab 7.344± 0.296 a 1.063 ± 0.082 h Downtown 

3.297 ± 0.234 d 2.349± 0.065 fg 4.246± 0.252 d Dabes 

3.063 ± 0.272 b 3.628 ± 0.474 ab 2.498± 0.245 d Mean 

1.923± 0.056 e 1.819± 0.064 g 2.027± 0.087 fg Daquq 

 

Liver 

4.382 ± 0.258 a ± 5.224 c 0.184 3.541±  0.399 e Downtown 

4.320± 0.195 a 3.564± 0.139 e 5.076± 0.199 c Dabes 

3.542 ± 0.179 a 3.536± 0.250 b 3.548± 0.264 b Mean 

3.136 ± 0.180 d 2.634± 0.192 f 3.638 ± 0.221 e Daquq 

Kidney 
3.730 ±  0.627 bc 6.604 ± 0.370 b 1.062 ± 0.040 h Downtown 

3.449 ± 0.213 cd 2.626 ± 0.157 f 4.271± 0.210 d Dabes 

3.473 ± 0.225 a 3.956 ± 0.361 a 2.990 ± 0.259 c Mean 

The averages with identical letters are not significantly different (P> 0.05) between them 
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The reason for high concentration of all heavy metals may be that the source of 

drinking water in Kirkuk, by the Zab river and water wells contaminated with heavy 

metals and also not suitable for drinking and for agriculture as well as also for 

drinking animals,  where the concentration of heavy elements in this water is higher 

than the permissible limits and the lead  was concentration in water of the Lower Zab 

River and water (2.39, 2.61 μg / L) respectively, and the cobalt concentration was 

recorded (2.38, 2.8 μg / L) (23). Also the reason may be that the province of Kirkuk 

suffers   pollution but in different degrees and from different sources due to the 

existence of different factories and petrochemical plants (cement, North Oil Company 

and North Gas Company), pollutants emitted from them, vehicle exhausts and 

residues directly from residential in addition to chemical fertilizers and various 

pesticides added (89.8, 13.9, 12.1, 335.2 ppm) and were higher than the average (18). 

Also (4) show the concentration of cadmium, lead and zinc is high reached (3.55, 433, 

186 ppm) in soil of Kirkuk. 

The increase in the level of pollution in the soil of Kirkuk  effects on the level of 

concentration of the element in animal meat through its impact on the soil, plants and 

environment of the location, it was noted in the soil of Kirkuk high level of 

contamination with the copper (42 ppm) (15).The reason is that there are large 

numbers of people, large and small markets, streets, shops selling animal products 

The absence of a sewage system, the absence of a building plan, and the large number  

of oil and gas fields all have polluted the Kirkuk environment (11). 

The results are consistent with (5) which found significant effect of location, season 

and type of meat in the concentration of heavy elements. For the effect of type of 

meat, the liver was higher than the muscles for lead, zinc, copper and cadmium as our 

results, the effect of the location, there were significant differences between location 

as we are recorded in our results. Also the season effect significantly on concentration 

of heavy metals, which most heavy metals in Summer than Winter. 

The results of this study are consistent with those of (12) in the contamination of 

minerals in animal meat cattle in Egypt (Beni Suef), where the concentration of lead 

and copper in the liver was higher than the muscles and kidneys (3.135, 3.99, 76. 

109.81, 1.77and  0.79 ppm) respectively. 

The result agree and correspond with (2) which showed that a significant effect of 

location when they study the concentration of heavy metals in beef meat on the 

Haretha and 5 Miles in Basra. The study coincided with (17) in the effect of the 

location on the level of copper concentration in calves in the industrial and rural areas 

of northern Spain which was recorded (3.35, 2.66 ppm) respectively. The results were 

consistent with (6), which showed that the concentration of lead in the liver of cows 

slaughtered in Mosul was higher than kidneys and muscles, (0.472, 0.398, 0.071 ppm) 

respectively. The results also consistent with (22) which found that the liver had the 

highest concentration of copper than kidney and the muscles were (36.88, 8.66, 4.14 

ppm) respectively. 

The results in agree with (17) that the higher of mean zinc concentration recorded in 

muscles than liver and kidney in Spanish cattle muscles (38.5, 23.00 and   47.00 ppm) 

respectively. 

The results agree with (1) that the industrial areas of Cairo were the concentration of 

the lead element higher than the center of Cairo and the other areas of the city.  

The results of the study are not consistent with (16) in their study of the concentration 

of heavy metals (cobalt) in cattle liver in Nigeria where it was (0.01 ppm) and is 

within the limits allowed globally. 

The results are not consistent with (3) in the concentration of heavy metals in liver 

and cattle in the Sulaymaniyah imported from Iran that, the concentration of cobalt 
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and zinc (0.0345 and 6,489 ppm) respectively is within the limits allowed globally. 

All the meat sample exceed the limited value of heavy metals 
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