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Abstract  
This study was carried out to determine the level of contamination with lead element in some 

animal products (meat, milk and egg), that sold in four public markets in Khartoum state 

(Jackson, Mayo, Alftahab and Souk Seta). The lead concentration in animal products was 

determined in the Central Laboratory, (Shambat complex) University of Khartoum. The 

results showed that, there were significant differences) p<0.05(, of lead level in meat samples. 

Souk Seta reported the highest  lead level (0.11µg/g) in meat samples compared to other three 

public markets and the  limits of Sudanese Standards and Metrology Organization (SSMO) 

(the permissible limits) of lead level in meat(0.1µg/g),(2008a).No significance difference 

between milk samples from different markets, but Mayo market showed the highest 

concentration of lead in milk(0.0023µg/ml),compared to other markets ,but less than the 

limits of SSMO (0.02µg/ml),(2008b).Regarding the results of egg samples there was no 

significance difference between four public markets in Khartoum state, but Alftahab market 

showed a higher lead concentration (0.133µg/ml). 
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Introduction 
 

Toxic metal is defined as that metal, which 

is neither essential nor has beneficial effect 

.On the contrary, it displays severe 

toxicological symptoms at even low levels. 

With increasing industrialization, more 

metals are contaminants the environment. 

These metals stay permanently because 

they cannot be degraded from the 

environment. They pass into the food and 

ultimately make their passage into the 

animal and human tissue (Mariam et al., 

2004). 

Lead is a toxic metal that can be found 

everywhere in the environment. Over 

exposure to lead continues to be an 

important worldwide problem (Zeid, 2010). 

Food is an important source of lead and 

determination of lead in food can be used 

for the estimation of lead exposure. The 

level of lead in the earth’s crust is about 20 

μg/g. The industrial revolution gave rise to 

an increase in the amount of lead emitted in 

the environment and an even bigger 

increase occurred around 1920 when leaded 

gasoline was introduced. Leaded gasoline is 

still not banned everywhere in the world, 

and its still widely used in the developed 

countries. In areas where leaded gasoline is 

banned, the major exposure pathways of 

non smoking adults are from food and 

water (Mariam et al., 2004). Several studies 

were done to determine the concentration of 

lead in foods and to study its dangerous 

effects for human and animals. Recently, 

the USA, all European countries and many 
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developing countries have out lowed or 

strictly regulated the use of leaded petrol. In 

such countries, levels of lead in food and 

drinking water are closely monitored 

(Mariam   et al, 2004).    

Lead may reach and contaminate food 

through air, water and soil during 

cultivation and industrial processing and 

packaging (Zeid, 2010).       

The United Nations World Health 

Organization (WHO) has given 

recommendations for maximum lead 

content in food and water (WHO, 1995 and 

CAC/FAO, 1999).The Joint FAO/WHO 

Expert Committee on Food Additives 

(JECFA, 2000) has established a 

provisional tolerable weekly intake (PTWI) 

of 25 μg/kg bwt/week for lead. PTWI is an 

estimation of the amount of a contaminant 

that can be ingested over a life time without 

appreciable risk.  

The Objectives of the study were 

summarized as follows:- 

-To awareness the levels of lead element 

contamination of beef meat, cow milk and 

poultry egg .  

-To identify public citizens with the health 

risk of such contamination. 

-To assess the conformity of such products 

with SSMO specifications. 

-To assess the effect of such contaminations 

on food safety. 

 

Materials and Methods 
 

Collection of samples: 

This study was conducted in the period 

from December -2012 to June 2013. The 

samples were collected from four open 

markets at public transport stations in 

Khartoum state (Jackson, Mayo, Alftahab 

and Souk Seta).  12 samples of beef meat, 

milk and chicken eggs were taken and 

labeled for further determination of lead 

element .The lead concentration in animal 

products was determined in the central 

laboratory, Shamb at complex, Khartoum 

university. 

 

 

Determination of lead element in meat, 

milk and egg samples:  

Preparation of meat samples: 

The fresh beef meat samples were dried in 

drying oven at 105 ºc for 24 hour and then 

put in desiccators to absorb residual of 

moisture to a fixed weight,2 gm of dried 

samples were put in crucible .The  crucible 

was placed in muffle furnace and ashed at 

550ºc for 2 hour , then cooled . one ml of 

concentrated HNO3  was added to the 

obtained ash then transferred to 50 ml 

volumetric flask by carefully washing 

crucible with 1ml of diluted  HNO3 then the 

mixture was diluted with de ionized  water 

to 50 ml(Dalton and Malanoski ,1969 ; 

Blake  and  Bourqui ,1998).  

Preparation of milk samples: 

25 ml of fresh milk was taken into 100 ml 

beaker and covered with glass watch and 

then heated in water bath at 120cº for 24 

hours until the volume decreased to 5 ml. 

10 ml of HNO3 (conc.) and  3 ml of 

H2O2were added to the residual  and heated  

in hot plate for 4 hours. 10 ml 1M HNO3 

was added to the residual to dissolve, and  

then filtered through whatman paper NO 42 

to 50 ml volumetric flask and the volume 

was completed with 1M HNO3 to 50 ml 

(Fiorino, et al ,1973) .  

Preparation of egg samples: 

The fresh chicken egg (mixture of yolk and 

albumin) samples were dried in drying oven 

at 105 ºc for 24 hour and then put in a 

desiccator to absorb residual moisture until 

fixed weight obtained, 2 gm of dried 

samples was taken to crucible. The crucible 

was placed in muffle furnace and ashed at 

550 ºc for 2 hour, then cooled. 1 ml of 

concentrated HNO3 was added and 

transferred to 50 ml volumetric flask by 

carefully washing crucible with ml of 

diluted HNO3.  The mixture was transferred 

to the volumetric flask, and diluted with de 

ionized water to 50 ml (Dalton and 

Malanoski, 1969, Blake and Bourqui, 1998.  

 

Determination of lead in samples:    For 

determination of lead element. Atomic 
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Absorption spectrophotometer (version 

6800), was used. The results were recorded 

for analysis. 

Statistical Analysis: 

Data collected were presented as mean ± 

standard deviation and were  analyzed using 

SPSS (Version 17.0) (2008) computer 

software program as  one way analysis of 

variance (ANOVA) (p<0.05).  

 

Results 

Lead concentration in meat, milk and 

egg samples: 

The concentrations of lead element in beef 

meat in four open markets in Khartoum 

state (Jackson, Mayo, Alftahab and Souk 

Seta) are presented in Fig (1). The 

concentrations were as follows, 0.0407 ± 

0.018, 0.0354±0.005, 0.0283 ±0.006 and 

0.1105±0.090 (µg /g), respectively .There 

was significant difference (P<0.05), 

between the values obtained in different 

collection sites.  Figure (2), showed the lead 

concentration in fresh cow milk in Jackson, 

Mayo, Alftahab and Souk Seta Open 

Markets. 

The concentration values were                                                      

0.0009±0.00164, 0.0023±0.00088, 0.001± 

0.00302 and 0.0018±0.00313 (µg /ml) of 

fresh cow milk respectively. No significant 

difference between the four markets.  

Figure (3), showed the lead concentrations 

in chicken egg in the four open market 

(Jackson, Mayo, Alftahab and souk Seta as 

0.0784±0.017, 0.0811±0.025, 

0.01335±0.041and 0.1152±0.102 (µg/ml) 

respectively. No significance difference 

between different markets values was 

recorded were-observed 

. 

 

 

 

   

 
 
 

Figure 1: lead concentration (µg / g) of fresh beef meat 
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Figure 2: lead concentration (µg / ml )of fresh milk 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 3: lead concentration (µg / ml) of chicken egg  
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Discussion 
 

Lead concentration in meat, milk and egg 

samples: 

Lead concentration in meat:- 

There is significant difference between 

markets values at (p<0.05).The lead 

concentration in beef meat in Jackson  

Market (0.0407  ± 0.018µg /g) was similar 

to that reported by Syed  et al,(2003). 

Where the concentration in the  present 

study were  lower than that reported by 

Mariam et al., (2004), Beata et al., (2002) , 

EOS (1993) and the limits of SSMO 

(2008a). This result was higher than that 

reported by, Llobet et al., (2003) and Zeid 

(2010). as 0.03 and 0.014µg /g 

respectively. 

The lead levels in Mayo market 

(0.0354±0.005) was similar to that reported 

by Syed et al., (2003), and Llobet et al., 

(2003). Where the value of the present 

study was lower than Mariam et al., 

(2004), Beata et al., (2002), Akan etal 

(2010), EOS (1993) and the limits of 

SSMO (2008a).The lead concentration in 

Alftahab market (0.0283 ±0.006 ) was 

similar to that found by Syed  et al., (2003) 

,and  lower than Mariam et al., (2004) , 

Beata et al., (2002), Akan et al., (2010), 

Llobet et al., (2003), EOS (1993) and 

SSMO(2008a), but was higher than Zeid 

(2010).However the lead level in Souk Seta 

(0.1105±0.090 ) was higher than that found 

in other markets, and than that reported by  

Syed  et al., (2003, Akan et al (2010) , 

Mariam et al., (2004), Zeid (2010), Llobet 

et al. , (2003), Beata et al., (2002), EOS 

(1993) and SSMO (2008a)(0.1µg/g). 

 

 Lead concentration in milk: 
There was no significant difference 

between different markets .The lead 

concentration in milk samples  in all 

markets was lower than the recorded by,Ali 

et al,(2011), Ogabiela etal,(2010), Enb  et 

al , (2009) ,Lamia and Amal (2008), 

Zeid,(2010)and limits of SSMO( (2008b) 

(0.02µg/ml). 

 

 

Lead concentration in egg: 

The statistical analysis showed no 

significance difference between different 

markets values. The lead levels in egg 

samples, (0.0784±0.017 and0.1335±0.041 

µg/ml), were similar to that reported by 

Abdulkhaliq et al., (2012) and Samia et al., 

(2012).Whereas the values were lower than 

that reported by Zeid ,(2010),and Salwa 

and Othman (2011). 

 

Conclusion 

The results of this study revealed that, the 

animal products were contaminated with 

different concentrations of lead elements in 

some public markets in Khartoum state. 

The lead concentration in beef meat 

samples in Souk Seta market were higher 

than that recorded by SSMO, the 

concentrations in Jackson, Alftahab and 

Mayo were less than SSMO 

recommendation .However the lead level 

in milk samples from Jackson, Alftahab 

and  Souk Seta markets were less than 

SSMO limits. Where as Mayo market 

recorded higher lead concentration than 

other markets and SSMO limits. Alftahab 

market showed highest lead level in egg 

samples compared with other markets.  

 

Recommendation  

-To acquaint the community with 

seriousness of buying food products from 

open public markets. 

-Checking of water, food and feed before 

intake as the recommendation of SSMO 

specifications. 

- Continuation of researches in the field of 

food safety at public markets in Khartoum 

state, for wholesome and good quality 

animal products. 
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