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تقدير محتويات المعادن الثقيلة الكروم والحديد والنحاس والرصاص والكادميوم في منتجات اللحوم المستوردة في مدينة المرج، ليبيا

د.محمد يونس محمد 1، د.هانيبال سعيد خطاب 1، أ.مروى يونس محمد 2
1.محاضر بقسم الكيمياء، كلية التربية المرج، جامعة بنغازي

2.محاضر مساعد بالمعهد العالي للعلوم الطبية والتكنولوجيا المرج

الملخص:

في  والكادميوم  والرصاص  والنحاس  والحديد  الكروم  الثقيلة  العناصر  تركيز  مستوى  تحديد  لغرض  الدراسة  هذه  أجريت   

بعض انواع اللحوم المصنعة المستوردة في اسواق مدينة المرج حيث جمعت خمس عينات عشوائية ومن شركات مختلفة. تم قياس محتوى 

في  والكروم  الحديد  معدني  تركيز  في  ارتفاع  النتائج  اظهرت  الذري.  الامتصاص  طيف  جهاز  بواسطة  العينات  هذه  في  الثقيلة  العناصر 

العينات، حيث تراوحت نتائج عنصر الحديد بين296.0 الى 018.2 ملجرام/لتر وعنصر الكروم بين  631.0 الى118.0 ملجرام/لتر,متجاوزة 

بذلك القيم الموضوعة من قبل منظمتي الصحة والغذاء العالمتين والتي كانت3.0  و 50.0 على التوالي. كما اظهرت نتائج تراكيز عناصر 

النحاس والرصاص والكادميوم في العينات معدلات اقل من الحد المسموح به من قبل OHW/OAF. فكان معدل تركيز النحاس في العينات 

يتراوح بين 380.0 الى 801.0  ملجرام/لتر, اما الرصاص كانت من 070.0 الى 011.0 ملجرام/لتر, والكادميوم من 520.0 الى 940.0 ملجرام/

لتر. ولقد اوصت الدراسة بالفحص الدوري على جميع الاغذية الموجودة في الاسواق المحلية.

الكلمات المفتاحية: العناصر الثقيلة، اللحوم المصنعة، تلوث العينات، منظمة الصحة العلمية، الاسواق المحلية

Estimation of Heavy Metal Contents Cr, Fe, Cu, Pb & Cd in Meat Products Imported in Al-Marj City, Libya

Abstract:
 This study was conducted for the purpose of determining the level of concentration of heavy elements chro-
mium, iron, copper, lead and cadmium in some types of processed meat imported in the markets of Al-Marj city, where 
five random samples were collected from different companies. The content of heavy elements in these samples was 
measured by an atomic absorption spectrometry. The results showed an increase in the concentration of iron and chro-
mium minerals in the samples, where the results of iron ranged between 0.692 to 2.810 mg/L and chromium between 
0.136 to 0.811 mg/L, exceeding the values set by the two global health and food organizations, which were 0.3 and 0.05 
respectively. The results of the concentrations of copper, lead and cadmium elements in the samples showed rates below 
the limit allowed by FAO/WHO. The average concentration of copper in the samples ranged from 0.083 to 0.108 mg/L, 
lead from 0.070 to 0.110 mg/L, and cadmium from 0.025 to 0.049 mg/L. The study recommended periodic inspection of 
all foods in the local markets.
Keywords: heavy elements, processed meat, sample contamination, scientific health organization, local markets. 
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Introduction:

 The world has been paying close at-

tention to food safety. In recent years, eating 

a variety of foods has been connected to an 

increased risk of pesticide, toxin, and heavy 

metal contamination (Dmello, 2003, P.480).

Meat and its byproducts were thought to be 

abundant in essential components, high bio-

logical protein, fat, iron, vitamins, and phos-

phorus. Meat products are essential to human 

nourishment, but they can also include dan-

gerous substances (Akan, et al., 2002, P.744) 

Food additives are widely utilized in the pro-

duction of processed meat because they en-

hance the meat’s texture, color, flavor, and 

taste and increase its shelf life(Aymerich, et al., 

2008, P. 114),(Bondoc, 2007, P.16).

 Meat that has been contaminated 

with heavy metals coming from manufacturing 

procedures, contaminated feed, contaminated 

drinking water, growing animals close intimate 

contact with them through food consump-

tion, especially with meat and items produced 

from meat )Sabir, et al., 2003, P.98),(Blunden  

&bWallace, 2003, P.1651-1652). Since heavy 

metals are not metabolized in the body after 

ingestion and not bioaccumulation in human 

tissues, they are exceedingly poisonous and 

dangerous to the general public’s health. This is 

because they are not broken down during the 

processing of meat. Heavy metal bioaccumu-

lation is influenced by a number of variables, 

such as the target organ, bioavailability, metal 

properties, and consumer age(Harmanescu, et 

al., 2011, P.2),(Vasile, et al., 2014, P.2412)

 It is commonly recognized that trace 

elements like zinc (Zn) and copper (Cu) as well 

as heavy metals like lead (Pb) and cadmium 

(Cd) can bioaccumulation and biomagnifying. 

Exposure to such metals may have a variety of 

toxicological effects on humans(Thompson & 

Darwish, 2019, P.1-14).

 This study attempts to determine 

the levels of heavy metals, iron (Fe), lead (Pb), 

copper (Cu), cadmium (Cd), and finally Chro-

mium (Cr), in some samples of processed 

meats imported into Libyan markets because 

of the topic’s significance for science, health, 

and culture. This is done in order to determine 

whether the concentrations of certain metals 

surpass the global maximum allowable level, 

as set forth in the guidelines of global organi-

zations like the Food and Agriculture Organi-

zation (FAO) and the World Health Organiza-

tion (WHO).

Materials and method

Collection of samples

 Five samples were collected from 

some processed and imported meats from 

the markets of the city of Al Marj -Libya to es-

timate some of the heavy elements in them, 

and they were as follows: the first sample, 

beef luncheon meat, country of manufacture, 

Egypt, Al-Bedaya Company, the second sam-

ple, beef luncheon meat, country of manu-

facture, Egypt, Al-Halwani Company, and the 
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third sample, beef luncheon meat, country of 

manufacture. Egypt, Original Company, the 

fourth sample of pastrami meat, country of 

manufacture: Egypt, Al-Bedaya Company, fifth 

sample: chicken luncheon meat, country of 

manufacture: Turkey, Al-Shahya Company.

Samples preparation.

 The collected samples were decom-

posed by wet digestion method for the deter-

mination of various metals.The samples were 

digested. 2 g of each sample was taken and 

placed in a 100 ml cup, and 15 ml of the diges-

tion solution was added to it, which was pre-

pared at a ratio (1:3) of nitric acid HNO3(65%) 

and hydrochloric acid HCl(36%), respective-

ly(Moorthy, et al., 2016, P.352). The mixture 

was homogenized and then left  overnight at 

room temperature, after which the mixtures 

were heated in a water bath at a temperature 

of 80°C for two hours. followed by samples di-

lution and subjected to the filtration step. 

Determination of Heavy metals

 The concentration of heavy metals 

(Cr, Fe, Cu, Pb, Cd) in the products of the diges-

tion samples was measured using an atomic 

absorption spectrophotometer (Thermo scien-

tific Ice 3300AAS) instrument,(U.S.A).

Results and discussion 

 Five samples of processed and im-

ported meat were taken from the markets of 

Al- Marj city, Libya, in the year 2024, and they 

were arranged as in Table 1. The concentra-

tions of the heavy elements iron, chromium, 

cadmium, lead, and copper were measured, 

and the results of the obtained concentrations 

were compared with the rates allowed by the 

Food and World Health Organizations (FAO/

WHO, 2003).

Table 1 shows the order, types and country of 

manufacture of the samples
Company and country of 
manufacture

Type of processed 
meat

Samples

Egypt / Al-Bedaya 
Company

Beef luncheonS1

Egypt/Al-Halawani 
Company

Beef luncheonS2

Egypt/Original CompanyBeef luncheonS3

Egypt / Al-Bedaya 
Company

Beef pastrami meatS4

Türkiye / Shahiya 
Company

Chicken luncheonS5

 The concentration of heavy met-

als in samples of processed meat shown in 

table below(2) . The results of chromium in 

the samples S1, S2, S3, S4 and S5, where the 

concentration was respectively 0.811, 0.503, 

0.295, 0.583 and 0.136 mg/L above the lim-

it allowed by the World Health Organization 

and the World Food Organization, which  set 

at 0.0.5mg/L as a maximum.

The results also showed that the concentra-

tion of iron as in Table (2) was very high com-

pared to the permissible limit set by the World 

Health and Food Organization at 0.3mg/L. The 

results were as follows: S1=0.692, S2=2.103, 

S3=2.810, S4=1.105 and S5=1.500 mg/L.

The results for the rest of the elements copper, 

lead and cadmium were within the safe and 

permissible limits by FAO/WHO as in Table 
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(2). The range of copper concentration in the 

samples was 0.083 to 0.108 mg/L, which is 

within the permissible safe concentrations. As 

well as the cadmium element, the results were 

the concentration of the element in all sam-

ples according to the permissible limit by FAO/

WHO, which was between .0.025 and 0.049 
Table (2) concentrations of Cr, Fe, Cu, Pb and Cd in the samples and the permissible limits of FAO/

WHO

Metals Samples
Concentration of metal (mg/L)

Chromium Iron Copper Lead Cadmium

Permissible limit by FAO/WHO 0.05 0.3 0.2 0.1 0.05

S1 0.811 0.692 0.084 0.070 0.025

S2 0.503 2.103 0.107 0.108 0.046

S3 0.295 2.810 0.093 0.098 0.039

S4 0.583 1.105 0.108 0.110 0.049

S5 0.136 1.500 0.083 0.093 0.032

mg/L, while the concentration of the lead el-

ement showed the results of the two samples 

S2 = 0.108 and S4 = 0.110 mg/L were within 

the maximum permissible limit, while the rest 

of the samples were less than the recommend-

ed limit by by FAO/WHO.

Conclusion

 As it became clear from the results 

of this study, iron and chromium showed high 

rates compared to the rates recommended by 

international organizations, and these rates 

may be the cause of many diseases, for exam-

ple, the high concentration of iron in meat and 

food products may be the cause of diseases 

such as low blood pressure, stomach mem-

brane erosion disease, varicose veins and oth-

ers(Robotham &Litman, 1980,P. 878),( Aisen, 

et al., 1990, P.2-45). High concentrations of 

chromium in meat products may cause can-

cer, fetal malformations and other serious ill-

nesses( Sremoyee, 2015, P.171). On the other 

hand, the results of the study on the elements 

copper, lead and cadmium in all samples 

showed that they were within the safe limits 

set by FAO/WHO.

Recommendations

1. This study recommends increasing and 

deepening research in the field of food con-

tamination with various contaminants, espe-

cially heavy metals.

2. Increasing control and conducting heavy 

metal analysis on meat and its products in the 

Libyan markets, whether local or imported.

3. Rationalizing the use of chemical fertilizers 

and agricultural pesticides because they may 

be a source of pollution with heavy metals.

4. The study also recommends educating peo-

ple about the dangers of pollution and the tox-

icity of these elements in meat, meat products 

and other foods on human health.
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