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Introduction
Telfaira occidentalis Hook generally known as fluted pumpkin 

occurs in the forest zone of West and Central Africa, mostly in Benin, 
Nigeria and Cameroon. It is a popular vegetable all over Nigeria. It is 
rare in Uganda and absent in the rest of East Africa. It is believed that it 
originated in south-east Nigeria and was distributed by the Igbos who 
had cultivated it for centuries. The plant produces luxuriant edible green 
leaves which are rich in iron and vitamins. Stems of the plants have 
branching, long twisting tendrils and the leaves are divided into three 
to five leaflets with the terminal leaflets measuring 15 cm in length and 
the male plant is grown mainly for leaves and seeds and form important 
soup ingredients in Nigeria [1-4].

Recent studies have shown that Telfairia occidentalis leaf is rich in 
minerals such as iron, potassium, sodium, phosphorus, calcium and 
magnesium and antioxidant vitamins such as thiamine, riboflavin and 
ascorbic acid and phytochemicals such as phenols [5-8]. The young 
leaves sliced and mixed with coconut water and salt are stored in a bottle 
and used for the treatment of convulsion in ethno medicine [4]. The leaf 
extract is used in the management of cholesterolemia, liver problems 
and impaired immune system. It has been reported that its amino acid 
contents compared favourably with those of important legumes. The 
study of Emeka and Obidoa [9] reveals that long-term feeding of T. 
occidentalis-supplemented diet caused a significant increase in weight 
of the animals which may be attributed to its rich nutritional contents. 
An anecdotal report has it that T. occidentalis leaf is a key ingredient 
in most Nigerian soups and the high vegetable content provides high 
dietary fibre, good for sound bowel function and ideal in a weight 
control diet [4,10,11]. 

Various vegetables abound in Nigeria which is utilized either as 
condiments or spices in human diets and these vegetables could be 

harvested at all stages in the process of growth and could be used either 
in the fresh, processed or semi-processed form. However, the presence 
of inherent toxic metals has been implicated as one of the variables 
affecting the nutritional values of food. Although a lot of information 
could be available about the nutrient and antinutrient contents of 
these commonly consumed green leafy vegetables in Nigeria, there 
is a dearth of information with regard to their safety. It is known that 
vegetables take up metals by absorbing them from contaminated soils, 
as well as from deposits on different parts of the vegetables exposed to 
the air from polluted environments [6,12]. It has been reported that 
nearly half of the means of ingestion of lead, cadmium and mercury 
through food is due to plant origin (fruit, vegetables and cereals). 
Moreover, some population groups seem to be more exposed, especially 
vegetarians, since they absorb more frequently ‘tolerable daily doses’. 
Food contamination by heavy metals depends both on their mobility in 
the soil and their bioavailability [3,13]. 

Iron is one of the elements present in T. occidentalis and iron is 
very important for blood building but when in excess it becomes toxic 
and causes iron overload disease known as haemochromatosis. Large 
amounts of ingested iron can cause excessive levels of iron in the blood. 
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Abstract
Telfairia occidentalis Hook. F. is an edible vegetable, rich in essential diet components and contains protein, 

vitamins, iron, calcium and other nutrients, which are not adequately supplied in our diet. However, Telfairia 
occidentalis is believed to contain heavy metals over a range of concentrations which could pose potential health risk 
to the consumers. The objective of this study was to determine whether the concentration of selected heavy metals 
present in Telfairia occidentalis cultivated in twenty Local Government areas of Lagos State, Nigeria, are within 
the acceptable range for human consumption. Telfairia occidentalis leaf samples were collected from twenty local 
government areas in Lagos State, washed thrice with water and air-dried prior to grounding into fine powder and 
sieved. The samples were digested with concentrated HNO3 and the concentrations of the metals were determined 
using the Buck 205 Atomic Absorption Spectrophotometer. The British Pharmacopoeia calibration plot method was 
adopted. All the Telfairia occidentalis samples (100%) from the 20 Local Governments in Lagos State contained 
arsenic and mercury below the USP oral component limit while 100% contained cadmium above the oral component 
limit. Twenty percent (20%) contained iron above the USP oral component limit. These metals could bio-accumulate 
in the biological system of people consuming this vegetable, thus posing potential health risk to consumers especially 
if consumed over a long period. We therefore suggest regular assessing of these metals in vegetables grown in 
these localities and that government should monitor and ensure proper disposal of waste within the environment in 
order to reduce the level of contamination of vegetables by heavy metals which are mainly resulting from industrial 
wastes and other sources of environmental pollution. 
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High blood levels of free ferrous iron react with peroxides to produce 
free radicals, which are highly reactive and can damage DNA, proteins, 
lipids, and other cellular components. Thus, iron toxicity occurs when 
there is free iron in the cell, which generally occurs when iron levels 
exceed the capacity of transferrin to bind the iron. Damage to the cells 
of the gastrointestinal tract can also prevent them from regulating iron 
absorption leading to further increase in blood levels. Iron typically 
damages cells in the heart, liver and elsewhere, which can cause 
significant adverse effects, including coma, metabolic acidosis, shock, 
liver failure, coagulopathy, adult respiratory distress syndrome, long-
term organ damage, and even death [1,14,15]. It should be noted these 
metals constitute health risk to consumers because they bio-accumulate 
in the body when ingested via fluids, food or through other sources 
of contamination and are stored faster than they are excreted [16,17]. 
Heavy metal toxicity can result in damaged or reduced mental and 
central nervous function, lower energy levels, and damage to blood 
composition, lungs, kidneys, liver, and other vital organs. A long-
term exposure may result in slowly progressive physical, muscular, 
and neurological degenerative processes that mimic Alzheimer’s 
disease, muscular dystrophy, and multiple sclerosis. Allergies are not 
uncommon and repeated long-term contact with some metals or their 
compounds may cause cancer [18,19]. For some metals, toxic levels 
can be just above the background concentrations naturally found in 
nature, therefore, it is important to inform consumers about health-risk 
associated with consuming products/contaminated with heavy metals 
and to take protective measures against excessive exposure [16]. 

Due to the high consumption of Telfairia occidentalis in our 
community, there is a need to analyse the concentrations of heavy 
metals in these vegetable samples. In this study, the concentrations of 
some heavy metals: arsenic, cadmium, mercury and iron in the leaves 
of Telfairia occidentalis Hook. F. was determined using the Atomic 
Absorption Spectrophotometric (AAS) method. 

Materials and Methods
Study area and sample collection 

The samples of Telfaira Occidentalis were randomly collected from 
20 Local Governments in Lagos State, Nigeria (Ikeja, Ikorodu West, 
Badagry West, Mushin, Ketu, Ojota, Oshodi, Shomolu, Ikoyi, Badagry, 
Ikorodu North, Isolo, Ojo, Epe, Alimosho, Ipaja, Yaba, Bariga, Itire 
Ikate, and Ejigbo). 

Pre-Treatment of samples

The collected vegetable samples were washed thrice with distilled 
water to remove dust particles. The leaves were air-dried. The dried 
samples were ground into a fine powder and stored in polyethylene 
bags, until used for acid digestion. 

Sample preparation 

1.0 g of each sample was taken into 250 mls conical flask and 10 mls 
of conc. HNO3 (GFS Chemicals Inc., Columbus, 69%) was added and 
the mixture was evaporated on the hot plate in a fume cupboard until 
the brown fumes disappeared giving the white fumes. The samples were 
then made up to 50 mls mark with deionised water and filtered. The 
digested samples were stored in bottles ready for analysis. 

Reference sample preparation

The metal ion standard solutions were prepared from 1000 ppm 
GFS (Fisher’s AAS Reference Standard). A 100 ppm of metal ion 
solution was prepared from 1000 ppm reference standard. Serially 

diluted concentrations of 2 ppm, 4 ppm, 6 ppm, 8 ppm and 10 ppm 
were prepared.

Sample analysis

The Atomic Absorption Spectrophotometric (AAS) method 
was used for the analysis and the British Pharmacopoeia calibration 
plot method was adopted [20]. A Buck 205 atomic absorption 
spectrophotometer was used for the quantification of metal ions and 
was used in the analysis of iron and cadmium. A hydride generator 
was attached to the atomic absorption spectrophotometer for the 
quantification of Arsenic. The cold vapour technique was attached to the 
AAS for the analysis of mercury [21]. The absorbance for the standard 
solution was obtained and a calibration graph was plotted. The digested 
sample solutions were analysed in triplicates. The concentrations of the 
digested samples were obtained from the regression equation derived 
from the calibration plot using Microsoft Excel software. All chemicals 
and reagents used were of analytical grade. 

Result and Discussion
The results obtained from this study are summarized in (Tables 1 

and 2 and Figure 1) below. All the metal ions Hg2+, Cd2+, As2+ and Fe2+ 
analysed were present in all the vegetable samples. The concentrations 
of iron and cadmium were higher in vegetable samples obtained from 
Ikeja. However, in all, iron reflect the highest concentrations of metals 
reported in the leaves of T. occidentalis, particularly so in the Ikeja area. 

The accumulation of heavy metals in agricultural soils is of 
increasing concern because of food safety issues, potential health 
risks and its detrimental effects on soil ecosystem [22]. Mercury and 
cadmium are of great concern because of their toxicity to human 
health and other organisms. Vegetables are known to take up mercury 
while lead and cadmium accumulate them in their edible and non-
edible parts of vegetables. The intake of the edible parts of vegetables 
is an important path for heavy metals in the soil to cause harm to 
human health. In this study, the concentrations of toxic metals were 
determined and we found that the levels of iron in the samples ranged 

Different 
locations  in 
Lagos state

Hg2+

mg/kg ± SD
Cd2+

mg/kg ± SD
As2+

mg/kg ± SD
Fe2+

mg/kg ± SD

Ikeja 0.417 ± 0.0006 5.233 ± 0.0025 0.983 ± 0.0015 29.367 ± 0.0015
Ikorodu west 0.517 ± 0.0006 4.150 ± 0.0044 0.900 ± 0.002 21.617 ± 0.0006
Badagry west 0.533 ± 0.0006 1.183 ± 0.0025 0.867 ± 0.0015 5.617 ± 0.0006
Mushin 0.733 ± 0.0006 2.750 ± 0.001 0.933 ± 0.0015 4.333 ± 0.0006
Ketu 0.567 ± 0.0006 1.283 ± 0.0015 0.883 ± 0.0040 4.967 ± 0.0006
Ojota 0.500 ± 0.001 2.000 ± 0.0035 1.017 ± 0.0015 2.367 ± 0.0015
Oshodi 0.467 ± 0.0006 2.183 ± 0.0006 1.100 ± 0.002 6.383 ± 0.0006
Shomolu 0.517 ± 0.0006 2.533 ± 0.0006 1.200 ± 0.002 5.750 ± 0.001
Ikoyi 0.467 ± 0.0006 3.100 ± 0.0010 0.967 ± 0.0038 3.250 ± 0.0036
Badagry 0.35 ± 0.0000 2.633 ± 0.0021 1.117 ± 0.0085 1.250 ± 0.002
Ikorodo north 0.433 ± 0.0006 1.117 ± 0.0021 0.900 ± 0.002 1.117 ± 0.0015
Isolo 0.467 ± 0.0006 2.133 ± 0.0015 0.900 ± 0.0036 0.683 ± 0.0025
Ojo 0.550 ± 0.0006 1.550 ± 0.0010 0.883 ± 0.0006 3.050 ± 0.001
Epe 0.550 ± 0.0006 1.367 ± 0.0015 1.050 ± 0.0026 2.533 ± 0.0006
Alimosho 0.617 ± 0.0006 3.567 ± 0.0015 1.050 ± 0.0017 2.617 ± 0.0015
Ipaja 0.500 ± 0.001 0.667 ± 0.0021 1.050 ± 0.0017 2.067 ± 0.0006
Yaba 0.433 ± .0006 0.917 ± 0.0006 1.067 ± 0.0015 1.683 ± 0.0021
Bariga 0.433± 0.0006 0.817 ± 0.0006 1.183 ± 0.0035 1.750 ± 0.0095
Itire ikate 0.367 ± 0.0006 1.117 ± 0.0012 1.050 ± 0.0026 1.383 ± 0.0042
Ejigbo 0.400 ± 0.0000 1.733 ± 0.0015 1.050 ± 0.002 2.167 ± 0.0015

Table 1: Mean concentration of metal ions (mg/kg ± SD) in Telfaria occidentalis.
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from 0.683 ± 0.0025 mg/kg to 29.367 ± 0.0015. The maximum safe level 
of iron reported by the European Economic Commission is 5 mg/kg. 
We observed in this study that the concentration of Fe2+ in the samples 
analysed is very high (Table 1 and Figure 1), specifically from Ikeja local 
government area. This local government area is highly industrialised 
compared to the other areas and this may possibly explain the higher 
concentration of iron observed in the leaves of T. occidentalis from Ikeja 
area. The large amounts of ingested iron can cause excessive levels of 
iron in the blood and high blood levels of free ferrous iron react with 
peroxides to produce free radicals, which are highly reactive and can 
damage DNA, proteins, lipids, and other cellular components [23]. It is 
a common practice in this community to squeeze out pumpkin water 
extract for drinking to build up blood level in the human body. It is 
usually taken with liquid milk and malt drink, thus making high level 
of iron in the leaves of T. occidentalis more disturbing especially for 
individuals consuming the plant over a long period.

The concentration of cadmium in the samples ranged from 0.667 
± 0.0021 to 5.233 ± 0.0025. The maximum level of cadmium allowable 
in leafy vegetables by the European Economic Commission [24], is 0.2 
mg/kg. The result revealed the presence of cadmium in the vegetable 
from each local government area. In comparison to the average mean 
concentrations of cadmium in each of the local government area, 
with the maximum safe levels reported by the European Economic 
Commission, our results showed that the concentrations of cadmium 
found in T. occidentalis from each of the local government area were 
above the recommended maximum level. This is disturbing considering 
the health implications this may have on the consumers. It is known 
that exposure to cadmium generally occur in industrialized areas and 
chronic exposure to cadmium can result in chronic obstructive lung 
disease, renal disease, and fragile bones. 

The concentration of arsenic in the samples ranged from 0.883 ± 
0.0006 to 1.183 ± 0.0035. The maximum level of arsenic allowable in 
leafy vegetables by the European Economic Commission is 0.1 mg/kg. 
The result revealed the presence of arsenic in the vegetables from each 
local government area. In comparison to the average concentrations 
of arsenic in each of the local government area, with the maximum 
safe levels reported by the European Economic Commission, the 
concentration of arsenic in each of the local government area was 
above the recommended maximum level. Exposure to arsenic occurs 
mostly near hazardous waste sites, or in areas with high natural levels. 
Chronic or lower levels of exposure can lead to progressive peripheral 
and central nervous changes, such as sensory changes, numbness and 
tingling, and muscle tenderness [15].

The concentration of mercury in the samples ranged from 0.3500 
± 0.0000 mg/kg to 0.733 ± 0.0006 mg/kg. The maximum safe level 
for mercury documented by the European Economic Commission 
Regulation is 0.01 mg/kg. The vegetables analysed showed higher 
levels and we are therefore tempted to report that these vegetable may 
constitute health hazards to human health. 

Conclusion
Vegetables are very important part of a diet. With increasing health 

consciousness and the growing number of vegetarians nowadays, 
vegetable safety is a very important issue. Intake of food results in long-
term body accumulation of heavy metals and the detrimental impact 
becomes apparent only after several years of exposure. The results from 
this study showed that the levels of heavy metals reported in the leaf 
of T. occidentalis, a commonly consumed vegetable poses potential 
health risk to consumers. Most of the high concentration of the metals 
was found in pumpkin leaf cultivated in Ikeja possibly because of the 
industrial nature of Ikeja. Therefore, we strongly recommend that 
people living in this area should not eat large quantity of pumpkin leaf 
so as to avoid excessive accumulation of heavy metals in the body.
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