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Introduction
A heavy metal can be defined as any metallic element that 

has a relatively high density and is toxic or poisonous even at low 
concentration. (Cobbina et al., 2015). Contamination of heavy metals 
and its accumulation in the environment is a serious problem around 
the world due to the potential threat to food safety and its detrimental 
effects on human health (Nriagu, 1990). This is a source of worry as high 
levels of heavy metals in human system possess a risk to human health.
Contamination of foods and drinks can occur during agricultural 
production of crops (Lar, 2014) or during preparation of these 
agricultural products into palatable food or drinks (Anderson, 1992). 
The heavy metal contaminants can come from the ingredients, water 
and or food wares used when they contain high levels of heavy metals. 
The different conditions such pH, type of food or high temperature 
reached during cooking can cause heavy metals to migrate (leach) from 
the material into food or beverages if the material contains high levels 
of heavy metals (Hermogene et al., 2012). In humans, metallic toxicants 
accumulate and biomagnify attacking proteins notable the enzymes 
(Ademoroti, 1990). Heavy metals have been implicated in upsurge of 
liver and kidney morbidity, pains in bones, mutagenic, carcinogenic 
and teratogenic effects (fischer, 1987) [1-8]. The local blacksmiths do 
not have Pure Aluminium but extract used canisters and any material 
that is suspected to contain Aluminium by melting them at high 
temperatures. It is alleged that Lead from car batteries are often added 
and alloyed to Aluminium to reduce the melting temperature. Pito is 
a type of beer made from fermented millet or sorghum in northern 
Ghana, parts of Nigeria and other parts of West Africa. It is made by 
small (household level) producers and typically serve in a calabash 
outside the producer’s home. It can be served warm or cold. Aside 
serving as an inebriating drink, pito is important in fulfilling social 
obligation such as marriages, naming and funeral ceremonies, parties 
and other social gatherings (Aaron et al., 2014). The research seeks to 
asses pito contamination of heavy metals (Cu, Pb and Zn) from local 
Aluminium pots used for brewing pito in Navrongo and to initiate an 
investigation into a possible source of contamination that may been 

revealed in human body scans in Navrongo to have contained some 
heavy metals [9-12].

Materials and Methods
Materials

Apparatus: The following apparatus were used in order to perform 
the project work. 250 ml conical flasks, measuring cylinders, 10 ml 
pipettes, 100 ml volumetric flasks, funnel, stopwatch, plastic bottles, 
pipette and pipette sucker, hot plate, filter papers.

Chemicals/reagents used: Conc. HCL from Department of 
Applied Chemistry and Biochemistry Laboratory chemical store (UDS 
Navrongo Campus).

Conc. HNO3 from Department of Applied Chemistry and 
Biochemistry Laboratory chemical store (UDS Navrongo Campus).

Deionized water from Navrongo Senior High School (NAVASCO) 
laboratory

Methods
Sample taking and preparation

The pito brewers were randomly selected in Navrongo (5 women)
Five (5) replicates of pito were taken from every woman Five (5) 
replicate of the waste water after washing the Aluminium pot was 
taken and three (3) replicates of the water for washing the pots and for 
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brewing were sampled into HCl rinsed and further rinsing in distilled 
water polyethylene bottles with capacity 200 ml. The samples were 
sent to laboratory and put in a fridge at 2.0oC pending digestion and 
analyses.

Sample digestion

Samples were digested according to the method described by the 
Association of Official Analytical Chemists (AOAC, 2006) modified. 
The samples were pipette (10 ml) into a100 ml conical flask and 10 ml 
aqua regia added and then put on a hot plate at 100ºC and boiled for 
30 minutes. The sample were cooled transferred into 100 ml standard 
flasks and topped up to the mark. These samples were analysed for Pb, 
Cu and Zn on an AAS.

Sample analyses

In a laboratory-based work or experiment, heavy metal content 
(Pb, Cu and Zn) in pito and waste water after washing the local 
Aluminium pot used for brewing pitowere analyzed using AAS 
(Agilent Technologies Australia 200 series AA).

Results and Discussions
Results

Key

Replicate 1 = water used for brewing pito

Replicates 2 & 3 =washings from the pots used for brewing pito

Discussions

Concentration of Copper (Cu) in pito and water used for brewing 
in Navrongo recorded in this study was below detectable range by 200 
Series AA of Agilent Technologies. Of the twenty-five (25) samples 
from five (5) selected different women in Navrongo, no appreciable 
Copper concentration was recorded. This result is comparable to levels 
found in literature. For example, Chukwujindu et al. (2014) reported 
Copper concentrations in the range of not detected to 0.08 mg/L in pito 
samples. The concentrations of Zinc (Zn) in the water used for brewing 

pito obtained from five different brewers in Navrongo were: 4.54 mgL-1, 
1.14 mgL-1, 5.84 mgL-1, 4.44 mgL-1, and 0.43 mgL-1 for samples A, B, C, 
D, and E respectively.However, the mean concentrations of Zinc (Zn) 
from the washings of the brewing pots were: 2.22 mgL-1, 1.04 mgL-1, 
2.00 mgL-1, 2.46 mgL-1, and 4.35 mgL-1 for samples A, B, C, D, and E 
respectively. From the above figures, it can be observed that apart from 
the sample E, whose Zn concentration in the washings from the pot 
is higher than that of water used for brewing, all other samples have 
their Zn concentrations in the washings from the pots lower than the 
concentrations in the water used for brewing pito. Could it be that, there 
is probably something in the burnt malt under the pots that is absorbing 
some of the Zinc? This could also be that some of the Zinc precipitate 
in the process of washing the pot. The decrease could also be attributed 
to the stacking of Zinc onto the Aluminum pot. The concentrations of 
Zn in these pito samples from five different brewers, were in the range 
of 3.64-9.87 mg/L. The highest mean concentration of Zn was observed 
in sample A while the lowest was observed in sample B as shown in 
chart 4.1 & 4.2. From one-way ANOVA analysis the is a significant 
difference in zinc concentration in the five different samples taking The 
distribution pattern of Zn in these five different pito samples followed 
the order: A ˃ E˃ D ˃ C ˃ B. The different concentrations of Zinc of 
the same species of cereal crops used in the brewing can partially be 
explained by the different sources of water used for the brewing as the 
concentrations in the Water varies from woman to woman as showed 
in Table 4.5. Also, this difference could also result from the different 
soils on which these cereal crops were cultivated, pollution, industrial 
region, and use of pesticides or fertilizers as reported by Serfor-Armah 
et al. (2003).

Conclusion
The results of the present study indicated that Copper (Cu) 

occurred in pito at concentrations below WHO limits permissible in 
alcoholic beverages.However, of the five different pito sampled, four 
(4) representing 80% have Zinc concentrations higher than the WHO 
Guidelines of 5 ml/L in beverages. This implied that consumers of pito 
in Navrongo are likely to suffer from Zn poisoning. Zinc poisoning 
results in abdominal pain, nausea, vomiting, anaemia, dizziness, and 

Chart 4.1: Shows Lead results in the sample.
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Zinc induced Copper deficiency.The low Zn concentration from the 
washings from the pots as compare to the concentration in the water 
used for brewing pito suggest that Zn contamination of pito is not from 
the local Aluminium pots used for brewing Pito in Navrongo. Also, the 
relatively high levels of Zinc, ranging from 1.14 mgL-1 to 4.54 mgL-1 in 
the water used for brewing may contribute to the high levels of zinc 
found in pito  
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Chart 4.2: Shows Zinc Concentrations in the samples taken.

Sample ID           Replicate1 (Cu
Conc.mgL-1

Replicate2 (Cu
conc. mgL-1

WHO Guidelines
mgL-1

A ≤0.02                        ≤0.02                        2
B ≤0.02                        ≤0.02                        2
C ≤0.02                        ≤0.02                        2
D ≤0.02                        ≤0.02                        2
E ≤0.02                        ≤0.02                        2

Table 4.1: Copper concentration in pito brewed in Navrongo.

Sample ID           Replicate1 
(Cu

Conc.mgL-1

Replicate2 
(Cu

conc. mgL-1

Replicate3 
(Cu

conc. mgL-1

WHO 
Guidelines

mgL-1

A ≤0.02                        ≤0.02                        ≤0.02                        2
B ≤0.02                        ≤0.02                        ≤0.02                        2
C ≤0.02                        ≤0.02                        ≤0.02                        2
D                    ≤0.02                        ≤0.02                        ≤0.02                        2
E                     ≤0.02                        ≤0.02                        ≤0.02                        

Table 4.2: Copper concentration in the water used for brewing pito in Navrongo.
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