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Abstract 

Tyres are reported to contain toxic materials which could pose health threats to humans. However, some 

butchers in Ghana singe carcasses of small ruminants with scrap car tyres. This study was therefore conducted 

to determine the heavy metal concentrations of carcasses singed with scrap tyres, and the effect of boiling on 

the heavy metal concentrations in the hides. Samples of singed goat carcasses were taken from the Cape Coast 

slaughter house and analyzed for the concentrations of Cu, Pb, Fe, Zn, Ni and Cd. In addition, the scraped soot 

from the singed carcasses was collected to determine the levels of heavy metals in it. The Cu, Zn and Pb 

concentrations in the tyre-singed carcasses far exceeded the Maximum Permissible Levels (MPL), rendering 

them unwholesome for consumption. Boiling of the carcasses marginally reduced the heavy metal 

concentrations, but the heavy metal residues after boiling were still higher than the MPL, indicating that boiling 

cannot render tyre-singed carcasses wholesome for consumption. The scraped soot from the singed animals had 

very high levels of heavy metal residues and therefore poses threats to soil and water bodies. Laws should be 

enforced in Ghana to stop local butchers from using tyres as singeing materials. Scraped soot should also be 

disposed appropriately in order to reduce the risk of polluting soils and water bodies. 
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Introduction 

In Ghana and in several other African 

countries, singeing in an open fire is the major 

process by which hair on the skin of slaughtered 

goats is removed (Obiri-Danso et al., 2008). This is 

because singeing maintains the carcass hide for 

consumption and also evokes flavours in the meat 

which are acceptable to the consumer (FAO, 1985). 

Singeing is done mainly by the use of firewood as 

fuel, but the relative scarcity of firewood in recent 

times has resulted in local butchers using scrap car 

tyres in place of firewood (Obiri-Danso et al., 

2008). The use of scrap tyres, according to the local 

butchers is cheaper and more efficient, as it 

produces more flame with less heat hence it is able 

to selectively burn off the fur from the animal 

without cracking the hide (personal communication, 

January 20, 2012).  

Meanwhile, the use of car tyres as fuel for 

singeing carcasses is reported to impart some toxic 

heavy metals to the singed skin which could diffuse 

into the meat, thus rendering them unsafe for 

consumption, as it poses several health threats to the 

consumer (USFA, 1999; Okiel et al., 2009; Costa, 

2000; Jayasekara et al., 1992; Leita et al., 1991). A 

study conducted by the Agency for Toxic 

Substances and Disease Registry of the United 

States of America revealed that „tyre derived fuel‟ 

(TDF) contains several heavy metals including lead 

(Pb), zinc (Zn), copper (Cu) that could be 

carcinogenic when exposed to consumers 

continuously over a long period. Obiri-Danso et al. 

(2008) reported high levels of heavy metal residues 

in goat and cattle hides singed with scrap tyres, 

which made them unsafe for consumption.  

This study was conducted to determine the 

concentrations of some heavy metals in the 

carcasses of goats singed with tyres at the Cape 

Coast slaughterhouse, and to determine the effect of 

boiling in water, on the heavy metal concentrations 

in the carcass.   

Materials and Methods 

The study was conducted in the Cape Coast 

Metropolis of the Central Region of Ghana. The 

singed chevon were obtained from the Cape Coast 

slaughter house, while chemical analyses of the 

samples were conducted at the Laboratories of the 

School of Agriculture, University of Cape Coast, 

Ghana. 

Carcass Samples 

Samples from a total of 70 freshly singed goats 

were obtained from the Cape Coast slaughter house 

for the study. Out of this number, 35 were goats 

singed with firewood, while the remaining 35 were 

those singed with tyres. Samples of the hides of the 

un-singed carcasses were taken before the carcasses 

were singed, to be used as control. The singed hides 

were isolated from the muscles, and were packed in 

moisture proof polythene bags, placed in ice-boxes 

containing ice cubes and then transported to the 

laboratory for chemical analyses. Portions of the 

hides were boiled to an internal temperature of 

70°C, before the analyses were conducted, while the 

other portions were analyzed in the uncooked form. 

Laboratory Analyses of Meat Samples 

The total Lead (Pb), Zinc (Zn), Iron (Fe), 

Copper (Cu), Manganese (Mn) and Cadmium (Cd) 

residues in the singed hides were determined 

according to the methods of the Association of 

Official Analytical Chemists (AOAC, 1990).  

Statistical Analysis 

The data obtained were analyzed using the 

GenStat Discovery Edition 3 software. 

Concentrations of heavy metal residues were 

expressed as mean ± SEM (standard error of mean). 

Means of heavy metal concentrations were 

compared with the European Commission‟s 

Standards for Maximum Permissible Levels (MPLs) 

(ECR, 2006).  

Results and Discussion 

The heavy metal residues in the uncooked hides 

of the singed carcasses are presented in Table 1. 

From the studies, Manganese (Mn) and Cadmium 

(Cd) residues were not detected in the samples. The 

results however, indicated that singeing of the 

carcasses increased their heavy metal contents, but 

those singed with firewood had lower 

concentrations of heavy metals than those singed 
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with tyres. This observation contradicts the findings 

of Eremong et al. (2011) who reported decreasing 

levels of heavy metal residues in singed cattle hides. 

This was said to be due to losses through the 

scrapings (Okiel et al., 2009). Obiri-Danso et al. 

(2008) however, reported increased levels of some 

heavy metals, when goats and cattle hides were 

singed with tyres. The authors reported that the 

concentrations increased further when the singed 

carcasses were washed with water. These reports 

are indications that the mode of processing and the 

source of water for washing singed carcasses have 

direct effects on the heavy metal concentrations of 

the carcasses.  

 
Table 1: Concentrations of heavy metals (mg/kg) in uncooked hides. 

Heavy metals Un-singed Firewood Tyre MPL (mg/kg) SEM(+/-) 

Cu 10.24 15.89 22.21* 20.00 0.015 

Zn 19.01 29.21 75.22** 50.00 0.012 

Cd ND ND ND 0.05 - 

Fe 9.67 18 36.12 50.00 0.012 

Mn ND ND ND - - 

Pb 0.04 0.9 0.47** 0.10 0.015 
**= (P<0.01); *= (P<0.05); SEM = Standard Error of Mean. MPL = European Commission‟s Maximum 

Permissible Limit of product acceptability, ND = Not detected. 

 

The concentrations of Cu, Zn and Pb in the 

carcasses were higher than the recommended 

Maximum Permissible Levels (MPLs) of the 

European Commission Regulations (USDA, 2006; 

ECR, 2006). These results are in agreement with the 

findings of Essumang et al. (2007) and Obiri-Danso 

et al. (2008) who reported high levels of heavy 

metal residues in the hides of goats and cattle 

singed with tyres. Research reports indicate that 

singeing is not the only means by which animals 

could pick up heavy metal residues, but also, the 

soil, feed and drinking water are potential avenues 

from which these heavy metal residues could be 

picked up by the animals (Qui et al., 2008). This 

therefore explains why there were heavy metal 

residues in the hides of the unsigned carcasses 

(Table 1).    

According to Gautam and Irfan (2011), Zinc 

(Zn) is an important micro-nutrient in the body, but 

higher doses could result in a type of dermatitis 

known as “Zinc Pox”, and also in irritation of the 

digestive tract causing nausea and vomiting (WHO, 

1996). Cupper (Cu) is reported to accumulate in the 

liver and brain, with higher levels resulting in 

Wilson‟s disease (Gautam and Irfan, 2011). 

Excessive dose of Lead (Pb) in the body is reported 

to result in “Lead poisoning” (WHO, 1996). These 

indicate that continuous consumption of these 

products over a long period of time could pose 

toxicological threats to consumers.  

  

Table 2: Concentrations of heavy metals (mg/kg) in cooked hides. 

Heavy metals Un-singed Firewood Tyre MPL (mg/kg) SEM(+/-) 

Cu 8.89 13.44 21.02* 20.00 0.006 

Zn 14.12 24.17 69.75** 50.00 0. 21 

Cd ND ND ND 0.05 - 

Fe 7.21 16.27 31.33 50.00 0.034 

Mn ND ND ND - - 

Pb 0.02 0.07 0.43* 0.10 0.005 
**= (P<0.01); *= (P<0.05); SEM = Standard Error of Mean. MPL= European Commission‟s Maximum 

Permissible Limit of product acceptability, ND= Not detected. 

 

Boiling of the samples marginally reduced the 

concentrations of Fe, Zn, Cu and Pb in both the 

tyre-singed and firewood-singed carcasses (Table 

2). The concentrations of Cu, Zn and Pb in the 

cooked tyre-singed carcasses were still beyond the 

Maximum Permissible Levels of the European 

Commission Regulations. Obiri-Danso et al. (2008) 

reported that tyre-singed carcasses were 
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unwholesome for human consumption due to heavy 

metal concentrations in them. It was speculated that 

boiling could aid in reducing the heavy metal 

contents of these meats. The studies however, 

indicated that the effect of boiling tyre-singed 

carcasses in water on their heavy metal 

concentrations is very minimal. Meanwhile, Santhi 

et al. (2008) reported that heavy metals are not 

destroyed by heat, and therefore cooking might 

reduce the heavy metal contents of food products, 

but these would be deposited in the resulting broth. 

 
Table 3: Concentration of heavy metals in soot scraped from singed carcasses. 

Heavy metal Concentration(mg/kg) SEM(+/-) MPL (mg/kg) 

Pb 5.40** 0.010 0.10 

Zn 96.10** 0.012 50.00 

Cu 38.03** 0.015 20.00 

Fe 61.00** 0.006 50.00 

Mn ND - - 

Cd ND - 0.05 
**= (P<0.01); MPL = European Commission‟s Maximum Permissible Level of product acceptability, SEM = 

Standard Error of Means, ND=Not detected. 

 

The soot scraped from the singed carcasses 

were collected and analysed in a similar way as the 

carcass samples, and the results are presented in 

Table 3. It can be realized that the concentrations of 

Cu, Fe, Zn and Pb were significantly (P<0.01) 

higher than the respective Maximum Permissible 

Limits (USDA, 2006). This soot is normally washed 

into drains, and when it rains, they are conveyed 

into various water bodies. This could be one of the 

sources of heavy metals in soils, water and in 

plants, as reported by Qui et al. (2008). Heavy 

metals dissolve in water and are taken up by plants 

during photosynthesis (Leita et al., 1991). When 

animals graze these plants over a long period of 

time, the heavy metals accumulate in them, hence 

the heavy metals detected in the hides of the un-

singed carcasses. Some butchers fetch water from 

nearby streams and other water bodies for washing 

the singed carcasses (Personal communication, 

January 20, 2012). This therefore explains why 

washing singed carcasses with water resulted in an 

increased heavy metal concentrations as reported by 

Obiri-Danso et al. (2008).  

Conclusions  

Singeing of goat carcasses with tyres, increases 

the heavy metal concentrations in the hides of the 

carcasses beyond acceptable limits. Boiling of these 

carcasses marginally reduces the heavy metal 

contents, but not below the safe limits. The 

scrapings of singed carcasses have very high heavy 

metal concentrations, and are potential sources of 

heavy metals in soils, surface water and in plants. 

Consumption of carcasses singed with tyres 

could pose health threats to consumers. Regulatory 

agencies should therefore regularize the activities of 

local butchers it Ghana, to ensure they stop the use 

of tyres as singeing materials. The scrapings from 

singed carcasses should be disposed appropriately 

in order to minimize the pollution of soils and water 

bodies with heavy metals.  
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