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ABSTRACT: The repackaging of locally processed beverage drinks 

(especially kunu, zobo and soya drink) in already used, discarded 

and ready to discarded branded plastic containers have become a 

common practice in most developing countries. Due to poor 

processing of drinks, sterility of containers and non-adherence to 

aseptic measures these beverages drink by smallholders, they 

posed some level of heavy metal contamination. The assessment 

of the heavy metals was carried out using standard insitu 

procedures. Results showed that besides iron (0.05 mg/l), other 

heavy metals like; Arsenic, Cadmium, Chromium, Lead, and 

Mercury was below the detection limit (i.e. <0.05mg/l). The level 

of heavy metal contaminants was very low and within the WHO 

guideline. Based on the findings from the study, the researcher, 

therefore, conclude that the consumption of locally processed 

beverage in repackaged branded plastic containers is relatively 

unsafe. 
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INTRODUCTION 
 
Wastes generations have become an inevitable part of 
human life. Notwithstanding the proper management of 
waste stream is an integral part of ecosystem 
sustainability in most developing countries like Nigeria 
(Ohimain, 2013; Ohimain, and Jenakumo, 2013). It is 
noteworthy that wastes generation have become part of 
all sectors, depending on the types of activities waste 
generated includes hospitals, agriculture, market, 
workshops, food processing etc. These wastes include 
hazardous chemicals, radioactive material, 
pharmaceutical, pressurized containers, batteries, 
plastics materials etc (Al-Ghamdi, 2011).  

Due to the poor and inefficient management of waste 
streams in most developing countries, piles of waste 
defacing the aesthetics of cities have become a 
mainstay. The poor management of waste stream poses 
a great threat to the environmental and public health of 
inhabitants and scavengers around waste dumpsites 
(Angaye et al., 2015), especially waste   scavengers  who 

 
 
 

 
selectively handpick and gather such waste stream for 
recycling and reuse. In most developing countries, due to 
the inadequacy of recycling plants only economically 
viable waste like scrap papers, metals, and plastic are 
usually retrieved for either recycling or reuse (Angaye, 
2019). Smallholders have been seen reusing dumped 
plastic materials for the packaging and enterprise of 
kerosene and locally processed beverage like; kunu, 
zobo, soya bean drink.  

The decontamination of such reused plastic container 
is a major challenge, the consumption of these locally 
processed beverage in reuse plastic container have 
become widespread. The decontamination level of these 
reused plastic containers usually collected from dumpsite 
is questionable. More so, these smallholders lack 
facilities for their decontamination, and leachable heavy 
metal contaminants are found around dumpsites. The 
toxicity of metals have been reported, they have the 
tendency to cause kidney and liver dysfunctions, as well  
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Figure 1. Levels of heavy metals in the zobo drink. 

 
 
 
as systemic disorder (Izah et al., 2016). The aim of this 
study is to assess the heavy metal contaminants 
associated with locally processed beverage in reused 
plastic container 
 
 
MATERIALS AND METHODS 
 
Sample collection  
 
Triplicate samples of locally processed beverages in 
reused plastic containers were collected from vendors 
around the popular Etegwe roundabout in Bayelsa State. 
The Beverages were zobo and Soya bean drink. The 
samples together with the packaged containers were 
transported to the laboratory for heavy analysis using 
Atomic Absorption Spectrophotometer (AAS) (APHA 
301A: 5100 PC, Perkin-Elmer, and Boston, USA). The 
heavy metal assessed included, Iron, Arsenic, Cadmium, 
Chromium, Lead, Mercury and Nickel. 
 
 
Statistical analysis 
 
The version 20 of SPSS software was used to carry out 
the statistical analysis of the heavy metal result. The data 
were expressed as Mean ± standard error. A one-way 
analysis of variance was carried out at P = 0.05 and 
Tukey HSD Test was used to determine the source of the 
detected differences.  

 
RESULTS AND DISCUSSION 
 
As presented in (Figure 1), results showed that the level 
of heavy metals in the zobo drink ranges from 0.001 – 
0.619 mg/l. Meanwhile the level of iron was highest 
(0.617 mg/l), and lowest in arsenic, chromium and 
mercury which were below detection limit (Figure 1). In 
addition, very low levels of heavy metals were also 
recorded in the beverage for copper (0.014 mg/l), and 
lead (0.017 mg/l). The result indicates that with the 
exception of iron, the levels of heavy metals were within 
the limits of the World Health Organization and Standard 
Organization of Nigeria. Figure 2 presents results on the 
level of heavy metals in the soya milk drink. The level of 
heavy metals ranges from 0.001 – 0.513 mg/l. While the 
level of iron was highest (0.513 mg/l), concentrations of 
heavy metals like arsenic, chromium, lead and mercury 
which were below detection limit (Figure 2). Also, a very 
low level of copper (0.009 mg/l) was recorded in the 
beverage. This result indicates that besides iron, the level 
of all assessed heavy metals were within the limits of the 
World Health Organization and Standard Organization of 
Nigeria. 

The level of iron in both drinks that slightly exceeded 
the World Health Organization and Standard 
Organization of Nigeria limits of 0.300 mg/l was due to 
the leachability of iron from the dumpsite. Besides, iron 
has been found to be one of the most abundant elements 
in the environment (Ogunlana et al., 2015). Previous 
studies in the Niger Delta showed high level of iron in soil  
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Figure 2. Levels of heavy metals in the soya milk drink. 

 
 
 
and water bodies of the Niger Delta (Ohimain and 
Angaye, 2014). In agreement with our current study, a 
recent study reporting higher level of iron (5.53 ± 2.81 
mg/L), and lower level of copper, arsenic, and chromium 
have been found in Zobo, drink in Ogun State, Nigeria 
(Taiwo et al., 2020). 
 
 
Conclusion 
 
This study assessed the level of heavy metals in two 
commonly sold beverage drinks packaged in reused 
plastic containers by vendors in Bayelsa State, Nigeria. 
Iron level was highest in both drinks (Zobo and Soya milk 
drinks). Very low levels of copper and lead were found in 
both drinks, while other metals like arsenic, chromium, 
lead and mercury were below detection limits. The 
reported level of heavy metals can rise above their 
regulated threshold limit if the anthropogenic level 
scavenging and reusing plastic containers is not checked. 
This study therefore recommends regular monitoring of 
heavy metals levels in drinks for possible contamination.  
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