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ABSTRACT

The concentrations of zinc (Zn), lead (Pb), and copper (Cu) were deter-
mined in various samples of cowhide. Butchers in Nigeria have been using
firewood (bamboo) to singe cowhide and very few make use of traditional
means of immersion in hot water to remove the furs of cowhide. This study
analyzed such methods for the risk of heavy metal contamination and to
know the best way to practice singeing of cowhides. The various samples
of cowhides processed with firewood and hot water were analysed for
heavy metal contents using an atomic absorption spectrophotometer (FS
240 Varian, USA). The result of the study showed a significant increase
(p<0.05) in some heavy metal concentrations (Zn, Pb, Cu) in cowhides
singed with firewood compared to the traditional means of immersion in
hot water. Although, the singed cowhide was observed to show a signifi-
cant decrease in heavy metals after washing with water, not all the heavy
metals are washed out with water. This study indicates that singeing with
firewood (bamboo) can increase some of the metallic contents of cowhide.
Thus, the singeing of cowhides with firewood should be discouraged as
they might pose a health hazard to the consumers of such cowhide. Pro-
cessing cowhide with hot distilled water is a better alternative.
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INTRODUCTION

Nigeria, with an estimated population of 160 mil-
lion is the most is the most populous country in Africa.
Hides of cow meat popularly called �ponmo�(in local

parlance) are served as food delicacy and source of
protein. The risk of heavy metal contamination in meat
as a result of improper tools for singeing is of great

concern for both food safety and health because of toxic
nature of these metals at relatively minute concentra-
tion[1]. So many researches have many views on the
effect of various fuel source used in singeing. Hides
singed with firewood and spent engine oil may contain
certain compounds like polyaromatic hydrocarbons,
dioxins, furans, benzene and lead[2]. In this case, con-
tinuous consumption of such potentially contaminated
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meat posses a great source of health risk[3].

Heavy metals are the metals found in the gap be-
tween group 2 and 3 in the periodic table. They can as
well be referred to as transition metals. They contain
the s, p, and d electrons and are therefore said to form
the �d-block�[4].

Exposure to heavy metals has been linked with de-
velopment retardation, various cancer, kidney damage
and even death. However, some of them have some
important uses for example zinc (Zn) and copper (Cu)
are essential components in maintaining normal metabo-
lism of human body (i.e. they act as a co-factors). They
can be poisonous at high concentration.

The aim of this study is to compare the quality of
cowhide (ponmo) singed with firewood against the
method of immersion in hot water.

EXPERIMENTAL

Sample procurement

The samples used for this study were:
I.  Unsinged cowhide.
II. Washed firewood singed cowhide.

The fire wood used for the singeing was from bam-
boo plant, purchased from Kwata market, Awka, Ni-
geria. The first three samples were purchased from
Kwata abattoir in Awka, Awka South L.G.A. The cow-
hide samples were purchased from Marine abattoir in
Onitsha, Anambra state, Nigeria. Prof. R. N. Okigbo
of Botany Department, Nnamdi Azikiwe University
Awka, Anambra state, Nigeria identified the bamboo
plant.

Reagents

All the reagents used were of analytical grade

Sample preparation

The cow used was killed, portion of the hide was
cut out and was processed using hot water. This served
as the control. Other portions of the hide were singed
differently using firewood. Part of the singed hide was
washed with distilled water while the other part was
not washed. The samples were dried in an oven at 100C
(09108NF, United State).

Heavy metal contents determination

The method of[5] was used for the heavy metal

(Zn,Cu,Pb) contents determination.

Statistical analysis

Results of the study were expressed as mean+ stan-
dard deviation. Differences between treated means were
analysed using ANOVA of SPSS 16.0 spread sheet
statistical package[6].

RESULTS

The mean concentrations and standard deviations
of the metals determined in the cowhides are presented
in TABLE 1.TABLE 2 shows the percentage increase
in heavy metal concentrations relative to the control.

METALS CC UFC WFC MPL 

Zn (ppm) 55.880 ± 0.429 75.791 ± 0.107 68.485 ± 0.273 50.000 

Cu (ppm) 0.101 ± 0.001 0.280 ± 0.001 0.166 ± 0.001 20.000 

Pb (ppm) 0.040 ± 0.014 0.140 ±0.001 0.130 ± 0.010 0.100 

 

TABLE 1 : Mean concentration of heavy metals in both the
control and firewood singed cowhides

Means are for triplicate determinations
Legend: CC (control) � cowhide processed with hot distilled
water; UFC � unwashed firewood singed cowhide; WFC � washed
firewood singed cowhide; MPL = Maximum Permissible Limit

Metals UFC WFC 

Zn (%) 36 23 

Cu (%) 177 64 

Pb (%) 250 225 

TABLE 2 : Percentage increase in heavy metal concentra-
tion relative to the control

DISCUSSION

The results of the analysis showed that there were
significant increases (p<0.05) in the zinc, lead and cop-
per levels of the cowhide singed with firewood com-
pared to the control. Results also showed that washing
the cowhide after singeing with fire wood significantly
reduced the levels of copper and zinc in the cowhide.
But washing did not significantly reduce the level of lead
in the cowhide. Also except for copper the contents of
the other heavy metals were above the maximum per-
missible limit. Hides singed with firewood and spent
engine oil may contain certain compounds like
polyaromatic hydrocarbons, dioxins, furans, benzene
and lead[2].
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However, excessive accumulation of zinc at high

concentration can depress the immune system, cause
anaemia, copper deficiency, and decrease high density
lipoprotein cholesterol in the blood[7]. It has also been
shown to damage nerve receptors in the nose which
can cause anosmia.

Lead is a highly poisonous metal affecting almost
every organ and system in the body, mostly the nervous
system[8]. Lead has been shown many times to perma-
nently reduce the cognitive capacity of children at ex-
tremely low levels of exposure[9].

CONCLUSION

Cow hides processed with firewood can contain
toxic levels of heavy metals especially zinc and lead.
Processing of cow hides by burning with firewood can
pose tremendous health risk to the consumers of the
cowhide.

The traditional method of processing cow hides
using hot water seemed a better alternative. Finally, this
study underscores an urgent need for regulatory agen-
cies to regulate and supervise the activities of local butch-
ers in Nigeria to conform to best practices necessary
for abattoir operations.
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