Available online at http://www.journalijdr.com

S TA DY B

IJDR

International Journal of Development Research
Vol. 08, Issue, 10, pp. 23780-23783, October, 2018

ORIGINAL RESEARCH ARTICLE OPEN ACCESS

EVALUATION OF THE HEAVY METAL CONTENT OF UGU LEAF (TELFARIA OCCIDENTALIS)
COLLECTED FROM EKE OKIGWE MARKET, IMO STATE, NIGERIA

1Amah A.K,, ¥20gbodo, E.C., 3Timothy, C.0., 3lheukwumere, C.B., 3Mbanaso, E.L., 3Akunneh-
Wariso, C.C,, 1Ejiofor, D.C., “Amaechi, I.P., 5Njoku, C.M. and 30Xkhiai, O.

1Department of Human Physiology, College of Medicine, Imo State University, Owerri, Nigeria
zDepartment of Medical Laboratory Science, Faculty of Health Sciences, Nnamdi Azikiwe University, Nnewi, Nigeria
3Department of Human Physiology, College of Medicine, Abia State University, Uturu, Nigeria
4Department of Science Laboratory Technology, College of Health and Management Technology, Aba, Nigeria
SDepartment of Chemical Pathology, Faculty of Medicine, Nnamdi Azikiwe University, Nnewi, Nigeria

ARTICLE INFO ABSTRACT
Article History: This study evaluated the heavy metal content of ugu leaf (Telfaria occidentalis) collected from
Received 08" July, 2018 Eke Okigwe Market in Imo State, South Eastern Nigeria. The heavy metals including Mercury
Received in revised form (Hg), Cadmium (Cd), Manganese (Mn) and Lead (Pb) were analyzed using Atomic Absorption
15" August, 2018 Spectrophotometer (AAS). The results revealed a significantly higher concentrations of Hg, Cd
Accepted 06" September, 2018 and Mn in T. occidentalis leaf beyond the World Health Organization (WHO) allowable limits of
Published online 30" October, 2018 0.001, 0.003 and 0.1435 mg/100g for Hg, Cd and Mn respectively (P<0.05). However, lead was
not detected in the vegetable. The nutritional implication of these high levels of Mercury,
Key Words: cadmium as well as manganese in this vegetable is that consumers may be prone to heavy metals
Heavy metals, Telfaria occidentalis, toxicity as a result of regular consumption. Hence, adequate care should be taken in the
Ugu, Atomic Absorption Spectrophotometer, consumption of this vegetable so as to avoid bioaccumulation of these heavy metals and
WHO, Eke Okigwe Market, Nigeria. subsequently, its deleterious effects.
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INTRODUCTION From the point of food analysis, heavy metal content of leafy
vegetable sample is the concentration of heavy metals that are
contained in leafy vegetables. These leafy vegetables are
consumable and the continuous intake of them may imply
continuous intake of some heavy metals that are contained in
. . them. Telfaira occidentalis is one of such leafy vegetables of
present 1n fOOd. usual.ly n amoupt. well below 5 Or.ng/. day and great importance. Telfaira occidentalis belongs to the family
have some toxicological or nutritional value or significance. of Curcubitaceae with botanical name known as Telfairia
Leafy vegetables are widely used for culinary purposes; they .. jzenzalis (Odiaka and Odiaka, 2011) and It is commonly
are used to increase the quality of soups and also for their & ¢ Ugu in Igbo, iroko or aporoko in Yoruba, ubong in
dietary purposes (Sobukola et al., 2007).They are very g 1pibio, mfang ubre in Oron, umee in Urhobo, and umeke
important protective food and useful for the maintenance of ;1 g4o (Kayode and Kayode, 2011). It occurs in the forest
health, prevention and treatment of various diseases (D’mello, zone of west and central Africa, mostly in Benin, Nigeria and
2003). However, these vegetables contain both essential and - ner00n and is believed to have originated in south-east
toxic (heavy) metals over a wide range of concentration Nigeria and was distributed by the Igbos who had cultivated it
(Radwa'n and. Salama, 2006)  because t.hey may  be for centuries (Dike, 2010; Kayode and Kayode, 2011).1t is
contaminated ,Wlth heavy metals due to the environment where widely cultivated because of its palatable and nutritious leaves
they are growing (Duffus, 2002). which are used mainly as vegetables. Because of its
N . ] affordability, availability and the mineral elements it contains,
Dcevg:mzrttd;nfg:/ll::tdhiz:l OLgal;)Oo‘i;oEr;/C”SCience, Faculty of Health Sciences, it has become a popular vegetable consumed more than other
Nnamdi Azikiwe University, Nnewi, Nigeria vegetables in the population diet (Nwosu ef al., 2012). Telfaira

Heavy metals are natural components of the earth’s crust and
they can enter the food cycles through a variety of chemical
and geochemical processes (Tinsley, 1979). Heavy metals
refer to the inorganic element mostly metals which may be
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occidentalis leaf have been reported to contain minerals such
as iron, potassium, sodium, phosphorus, calcium and
magnesium as well as antioxidants vitamins such as thiamine,
riboflavin and ascorbic acid and phytochemicals like phenols
(Fasuyi, 2006; Kayoede et al., 2009). Telfaria occidentalis
leaves has hypolipidemic effect and may be useful in
hypercholestolemia (Eseyin et al., 2005), antidiabetic effect
(Aderibigbe et al., 1999; Eseyin ef al., 2010), hepatoprotective
effect (Oboh et al., 2006) and has the potential to regenerate
testicular damage and also increases spermatogenesis
(Nwangwa et al., 2007). It possess antioxidant properties
(Yang et al., 2002; Oboh et al., 2004; Nwanna and Oboh,
2007) and has been found to protect and ameliorate oxidative
brain and liver damage induced by malnutrition in rats
(Kayode et al., 2010). It has also been reported to boots blood
level and beat diabetes (Alade, 2000). However, the
bioaccumulation of heavy metals in this vegetable may result
in the formation of heavy metals overload which predisposes
the consumers to potential hazardous effects regardless of the
natural healing function of the body no matter how many good
health supplements one takes (Laneet al., 2005). Therefore,
this study evaluated the heavy metal content of ugu leaf
(Telfaria occidentalis) collected from Eke Okigwe Market in
Imo State, South Eastern Nigeria.

MATERIALS AND METHODS

Study area and sample collection: The samples of Telfaria
occidentalis were randomly collected from Eke Okigwe
Market, Imo State, Nigeria.

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

Sample preparation: 1g of each sample was weighed into a
50ml of hydrogen perioxide (H,0,) and 5ml of perchloric acid
(HC1O,). The entire content was heated in an oven at a
temperature of 95 degree centigrade until a clear solution was
observed in the beaker. Thereafter, the digest was filtered with
What man No. 42filter paper into a 250ml volumetric flask.
Two 5ml portions of distilled water were used to rinse the
beaker and content filtered into a 250ml volumetric flask. The
filtrate was allowed to cool to room temperature before
dilution was made to 250ml mark with distilled water. The
digest was analyzed for Hg (mercury), Cd (cadmium), Mn
(manganese) and Pb (lead) on buck scientific 210vgp atomic
absorption spectrophotometer.

Sample analysis: The atomic absorption spectrophotometric
(ASS) method was used for the analysis. Buck scientific
210vgp atomic absorption spectrophotometer was used for the
quantification of metal ions. The instrument was set up
according to the manufacturer’s instruction and allowed to
equilibrate for about 15 minutes. It was then flushed to zero
readings with distilled water, depending on the element being
ionized for, the appropriate hollow cathode lamp was put in
place and monochrometer was adjusted at the appropriate
wavelength. The standard solutions of the test element were
first aspirated into the instrument and thereafter, their
respective absorbances were recorded. The readings were
aspirated into the instrument one after the other; three
consecutive times and their absorbance were recorded. The

respective composition of samples with respect to the test
element was calculated with the formulae while statistical
method employed was the student t-test.

Emg/100g = 100/W X N/10°xD

W = Weight of the sample used; M = concentration in ppm
derived from standard curve, E = the test element and D =
dilution factor.

RESULTS

The heavy metal contents of leafy vegetable, Telfaria
occidentalis (ugu) is shown in the table 1. Telfaria occidentalis
has higher level of manganese, 1.5254+0.002 mg/100g and a
very lower level of mercury, 0.0055+0.001 mg/100g compared
to other heavy metals. It was observed that compared with
WHO allowable concentration limits of 0.001 mg/100g, 0.003
mg/100g, and 0.1435 mg/100g for mercury, cadmium and
manganese respectively (WHO, 1996), the concentrations of
mercury, 0.0055+0.001 mg/100g, cadmium, 0.0075+0.001 and
manganese, 1.525+0.002 mg/100g detected in the sample was
significantly higher (p<0.05). However, lead was not detected
in the vegetable.

Table 1. Heavy metal content of 7. occidentalis(mg/100g)

Metals Mean £SD
Mercury 0.0055+0.001
Cadmium 0.0075+0.001
Manganese 1.525+0.002
Lead e
*Values are triplicate determinations; ----- = NOT detected;
p<0.05 is statistically significant.
DISCUSSION

In this study, the mean concentration of mercury detected in
the 7. occidentalis leaf sample was significantly higher
compared with WHO allowable concentration limit (WHO,
1996). This finding suggest that consumers of 7. occidentalis
may be latently exposed to mercury toxicity, resulting from
mercury contamination of the environment (Rao and Purohit,
2011) due to indiscriminate disposal of industrial effluents
(Gowd et al., 2010). This may lead to damage to and alteration
of the function of the bio-membranes, ultimately resulting in
the development of different pathological processes (Bharathi
et al., 2012). Also, mercury causes permanent damage to the
kidneys (ATSDR, 1999) and manifests its central nervous
system toxicity by generating high levels of reactive oxygen
species (ROS) and oxidative stress (ATSDR, 1999; Xu et al.,
2012; Vanithasri and Jagadeesan, 2013), thus altering the
functions of the brain (Rao and Purohit, 2011) and this is of
immense importance especially in children who consume this
leaf vegetable. The present study revealed a significantly
increased mean concentration of cadmium in the T.
occidentalis sample in comparison with WHO allowable
concentration limit. This may imply that consumers of Telfaria
occidentalis might be exposed to cadmium toxicity because
cadmium can accumulate in the body thereby affecting various
enzymes (Manahan, 2003) and resulting in a number of
deleterious outcomes including lungs and prostate cancer,
metal fume fever and renal dysfunction (Jarup, 1998). This
finding is in contrast with previous similar studies which had
earlier reported none detectable level of cadmium in 7.
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occidentalis (Ikhajiagbe et al., 2013; Oladebeye, 2017). This
disparity may be attributed to the difference in the prevailing
environmental conditions in which the studies were conducted.
Furthermore, the detected concentration of manganese
(1.525+0.002 mg/100g) in T. occidentalis sample was
significantly higher than WHO permissible level. This implies
that consumers of 7. occidentalis may be prone to the
bioaccumulation of manganese. Over exposure to manganese
leads to oxidative stress and causes hazardous effects on the
lungs and brains (Jarup, 2003; Bouchard et al., 2010). This is
in consonance with the finding of Oladebeye, (2017) who
recorded a value of between 793.33-1635.37 mg/kg in their
previous study. However, in this present study, lead was not
detected in T. occidentalis leaf. This implies that the mean
concentration of lead present in the vegetable is within
permissible limit and hence consumers of the vegetable may
not be exposed to lead poisoning. Our finding is in keeping
with previous similar studies (Ladipo and Doherty, 2011;
Doherty et al., 2012; Oladebeye, 2017).

Conclusion

In this study, heavy metals such Mercury, cadmium and
manganese were detected in 7. occidentalis leaf beyond the
World Health Organization permissible limits while lead was
not detected in the vegetable. The nutritional implication of
these high levels of Mercury, cadmium as well as manganese
in this vegetable is that consumers may be prone to heavy
metals toxicity as a result of regular consumption. Hence,
adequate care should be taken in the consumption of this
vegetable so as to avoid bioaccumulation of these heavy
metals and subsequently, its deleterious effects.
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