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Abstract 
 

The use of medicinal plants in the treatment, management and prevention of various types of diseases 
has gain interest among Nigerian in the last decade. Heavy metals contamination of most of these 
herbal plants are possible via absorption from contaminated soil or atmosphere. Dodonaea viscosa are 
herbal plants used in the treatment of fever, cold, malaria, rheumatism, aches, toothache and irregular 
menstruation among others. The desire for herbal safety has stimulated researches on the presence and 
danger associated with the consumption of heavy metals contaminated plants. The aim of this work is 
to estimate the concentration of heavy metals in dry and fresh leaves of Dodonaea viscosa using 
atomic absorption spectroscopy (AAS) after digestion using wet methods. The result of the fresh 
leaves when compared with dry showed significant (p< 0.05) difference in Pb (1.075; 0.880 mg/kg), 
Fe (12.701; 10.341 mg/kg) and Ni (0.035; 0.026 mg/kg) and non-significant (p> 0.05) difference in 
Cd (0.017; 0.015 mg/kg), Zn (0.233; 0.244 mg/kg), Cu (0.026; 0.026 mg/kg) and Mn (0.622; 0.610 
mg/kg) respectively. Co is absent in both samples. This indicates that drying may have led to 
reduction in some of these heavy metals, which might have evaporated through the water present in 
the fresh leaves. In order to ensure safety of this herbal plants, drying may be encouraged as a source 
of reduction of heavy metals and farming using contaminated water and soil should also be 
discouraged among users and farmers. 
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INTRODUCTION 
The use of medicinal plants in treatment and prevention of diseases in Nigeria has increased 
tremendously over the past few years. World health organization reported in 2002 that 
almost 70 – 80% of the world population still relies primarily on nonconventional 
medications, which are mostly derived from herbal plants (WHO, 2002; Fawehinmi et al., 
2024), this might be due to financial issues and easy access to the plants. There is a general 
misconception on the safety of the herbal plants, it is generally belief that been natural, it is 
safe, but, there has been a large number of reports on incidences of toxicity and adverse 
effects linked to the use of herbal plants and their formulations in different parts of the 
world (Ernst, 2002; Dghaim et al., 2015; Inada et al., 2023). The toxicity of herbal plants may 
be related to contaminants such as pesticides, microbes, heavy metals, chemical toxins, and 
adulterants (Saad et al., 2006; Zigau et al., 2024) among others. The ingestion of contaminated 
medicinal plants and herbal medicinal products as been regarded as one of the potential 
source of heavy metal toxicity to both man and animals in recent time (Ezeabara et al., 2014; 
Sulaiman et al., 2024), where researches has also demonstrated that herbs may absorb heavy 
metals during growth (WHO, 2007). This have led to the concern of safety and toxicity of 
herbal plants available in various communities. Alawadhi et al., (2024) and Sulaiman et al., 
(2024), have reported the presence of heavy metals in several spices and herbs. 
 
Heavy metals are defined as the group of elements whose densities are greater than 5 gcm−3 
(Sarma, 2011a). Heavy metals have a tendency to accumulate in the food chain and have low 
excretion rates through the kidney which could result in damaging effects on humans even 
at very low concentrations. Sarma et al., (2011b), reported that every non-biologically 
degradable metal or metalloid that causes an environmental problem should be considered 
as “heavy metal”. They may result in different kind of illness in both human fetus and 
adults. These may include abortion and preterm labor and mental retardation to children, 
while adults may experience high blood pressure, fatigue, kidney and brain troubles (Hifsa 
et al., 2009; Bempah et al., (2013). They can also trigger inflammatory processes by releasing 
pro-inflammatory cytokines, decreased immune defenses, cardiac malfunction, impaired 
psychosocial and neurological behaviour, and gastrointestinal cancer (Dghaim et al., 2015; 
Anka et al., 2022).  Some metals like chromium (Cr), Zinc (Zn), Copper (Cu), Iron (Fe), and 
Manganese (Mn) are classified as essential elements and are very important for proteins and 
enzymes functions in human body when they did not exceed the permissible limit to 
become toxic (Korfali et al., 2013a; Bempah et al., 2013; Korfali et al., 2013b). Cadmium (Cd) 
and Lead (Pb) are classified as part of non-essential elements (Khan et al., 2008) which has no 
known function in human.  
 
Dodonaea viscosa (Hopbush) are common ornamental plants found mostly in the educational 
settings in Nigeria where they are often used as flowering plants. Researches have reported 
the plant to possessed antidiabetic, antimicrobial, insecticidal, antioxidant, cytotoxic, 
antifertility, anti-inflammatory, analgesic, anti-ulcer, antispasmodic, anti-diarrheal and 
detoxification effects (Venkatesh et al., 2008; Al-Snafi, 2017; Herrera-Calderon et al., (2022). 
Localy, it is called pribet (Hausa) and the plant have been reported to be use in the treatment 
of fever, cold, malaria, rheumatism, aches, toothaches, headaches, indigestion, ulcers, 
diarrhea, constipation, dysmenorrheal and irregular menstruation (Lawal and Yunusa, 
2017). Due to these multiple functions of the plants, many people in Nigeria Police 
Academy, wudil always use it, and there is little information available about the safety of 
this plant and their products in respect to heavy metals contamination. Therefore, the aim of 
this work was to estimate the level of these heavy metals (Pb, Cd, Zn, Fe, Cu, Mn, Co, and 
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Ni) in the fresh and dry leaves of Dodonaea viscosa found in the Nigeria Police Academy, 
Wudil-Kano and evaluate the effect of drying on the level of the metals. 
 
METHODOLOGY 
 
Sample Collection and Preparation 
The Dodonaea viscosa fresh leaves samples were collected from the back of the 
Administrative building (Police Wing) of the Nigeria Police Academy, Wudil, Kano State. 
They were rinsed with distilled water, samples were collected from six (6) different locations 
(plants) and divided into two portions. Sample A was labelled as a fresh sample, while 
sample B, was the dry sample. The sample B was dried in the Laboratory of the Department 
of Biochemistry and Forensic Science for two weeks. Both samples were blended separately 
into powdered using an electric blender. 
 
Estimation of Heavy Metals 
1g of each samples were dissolved in freshly prepared Acids solution (HNO3 and H2O2 in 
2:1 ratio) in 100mL beaker. They are then heated on hot plate until the volume was reduced 
to 3mL from 15mL. The solution was then cooled and filtered into 25mL volumetric flask 
using Whatman filter paper. The filtrate was diluted up to the mark using deionized water 
(Khan et al., 2008). Each samples were in triplicates. The samples were analyzed for lead 
(Pb), Cadmium (Cd), Zinc (Zn), Iron (Fe), Cooper (Cu), Manganese (Mn), Cobalt (Co), and 
Nickel (Ni) by atomic absorption spectrophotometry. 
 
Statistical Analysis 
Values were presented as mean ± standard error of the mean (SEM) (n = 3). Statistical 
analysis of the data was carried out using student t-test to assess the level of significant 
(statistically significant) of the variance at p < 0.05 using SPSS version 21.0 (IBM Corp., USA) 
software. 
 
RESULT AND DISCUSSION 
 
Table 1: Mean values of Heavy Metals in Fresh and Dry leaves of Dodonaea viscosa. 
S/N Metals Fresh Dodonaea viscosa 

(mg/kg) 
Dry Dodonaea viscosa 
(mg/kg) 

FAO/WHO Safe Limit 
(mg/kg) 

1 Lead (Pb) 1.075 ± 0.011a 0.880 ± 0.010b 10.0 
2 Cadmium (Cd) 0.017 ± 0.002a 0.015 ± 0.002a 0.3 
3 Zinc (Zn) 0.233 ± 0.006a 0.244 ± 0.005a 100.0 
4 Iron (Fe) 12.701 ± 0.064a 10.341 ± 0.060b 15.0 
5 Copper (Cu) 0.026 ± 0.003a 0.026 ± 0.002a 20.0 
6 Manganese (Mn) 0.622 ± 0.011a 0.610 ± 0.003a NA 
7 Cobalt (Co) ND ND NA 
8 Nickel (Ni) 0.035 ± 0.002a 0.026 ± 0.002b NA 

Results Expressed as Mean ± SEM; Mean values with same superscript letters on the rows are non-significant (p 
> 0.05) different; Not detected/Presence (ND); Not Available (NA). 

 
The concentration of heavy metals in herbal plants above the permissible limit in some areas 
has become a matter of great concern to toxicologist all over the globe. This is due to the fact 
that most medicinal plants are non-regulated and self-administered products (Anwar et al., 
2024). When the heavy metals confined in them enter the human body, they may disturb the 
normal functions of central nervous system, liver, lungs, heart, kidney and brain, leading to 
hypertension, abdominal pain, skin eruptions, intestinal ulcer and different types of cancers 
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(Khan et al., 2008).  In this study, the results of heavy metals present in both fresh and dry 
Dodonaea viscosa leaves from Nigeria Police Academy, Wudil-Kano indicated that the 
concentration was higher in fresh leaves when compared with the dry leaves (Table 1). 
Significant (p < 0.05) difference was observed in Pb, Fe, and Ni of the fresh leaves when 
compared with the dry leaves (Table 1). The level of Pb, Cd, Zn, and Fe in both fresh and dry 
leaves were below the FAO/WHO recommendable safe limit, while the level of Cu, Mn, Co 
and Ni in herbal medicine have not been established by the FAO/WHO (Table 1), but their 
levels were still minimal. Cobalt was not detected in both samples. The site of growth may 
be responsible for the heavy metals uptake by the fresh leaves. The widespread presence of 
heavy metals in the environment, and their residues which are assimilated into herbal plants 
through the roots have been reported by Sarma et al. (2011b) and Fawehinmi et al., (2024). 
The mean concentration of Pb ranges from 0.880 – 1.075 mg/kg. Presence of Pb in the 
samples may commensurate with population/vehicles density at the sample collection site 
(Oluwole et al., 2013). Most vehicles parked and also pass through samples collection site. 
Pb, is one of the waste product from fuel combustion in Nigeria and has become a source of 
concern to most local people from 2010 after the outbreak of lead poisoning in Zamfara 
State. Pb from fuel is often deposited on the soils and plants parts as a particles substance. 
The level of lead reported in these samples were below the values reported in the work of 
Suleiman et al., (2024) and Zigau et al., (2024) respectively in Nigeria. Cadmium has been 
reported to be present in the environment through industrial and domestic waste. Anka et 
al., (2020), identified industrial waste incineration, like Cd-containing plastics, batteries, 
phosphate fertilizer and domestic activities which may include fossil fuel combustion as a 
major sources of Cd contamination in the environment. The levels of Cd (0.015 - 0.017 
mg/kg) in these samples were below the concentrations reported in the work of Zigau et al., 
(2024), while the level of Zn (0.233 – 0.244 mg/kg) and Fe (10.341 - 12.701 mg/kg) were also 
below the value reported in medicinal plants by Olaleye et al., (2024) and Suleiman et al., 
(2024) respectively. Other heavy metals like Cu (0.026 – 0.026 mg/kg), Mn (0.610 – 0.622 
mg/kg), and Ni (0.026 - 0.622mg/kg) which were present in the samples may be due to the 
location of the sample site away from source of contaminations which may include farm 
land, tire wear, motor oil, emission, corrosion and galvanized parts (Oluwole et al., 2013). 
The levels of Cu, Mn, and Ni were below the level reported in the works of Fawehinmi et al., 
(2024), Hamedia et al., (2023) and Olaleye et al., (2024) respectively. The absent of Co in the 
samples was in conformation with the work of Samali et al., (2017), who also reported absent 
of Co in one of the samples collected from Kano. 
 
CONCLUSION AND RECOMMENDATIONS  
The findings from this study revealed that both the fresh and dry samples from the Nigeria 
police Academy, wudil-Kano, showed varying levels of heavy metals analyzed. The results 
indicate that Co was absent in the samples, while Pb, Cd, Zn, Fe, Cu, Mn, and Ni were 
present, but their concentrations were below the FAO/WHO safety limits in medicinal 
plants. The results also showed the effect of drying on the heavy metals analyzed, as their 
concentrations in the dried sample were below the fresh sample. 
 
Due to the presence of these heavy metals in the plant sample, it is recommended that care 
should be taken in using this plant from the sample site as a source of medication and the 
government should regulate, monitor and established safety limit of various heavy metals in 
all herbal plants sold in Nigeria through the National Agency for Food and Drug 
Administration and Control (NAFDAC) and other regulatory bodies. 
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