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HEAVY METAL PROFILES OF MEDICINAL PLANTSFOUND WITHIN THE

VICINITY OF QUARRY SITEIN DEMSA, ADAMAWA STATE, NIGERIA.

ABSTRACT
Heavy metals profile of ethanolic leaves extraétsamne medicinal plants was carried out so
as to ascertain the level of these metals in thatplbecause leaves of these plants are used
for treatment of some ailments by the people ragidh that community were quarry factory
was situated. The plants includenogeissus leiocarpus, Bauhinia reticulata, Prosopis
oblonga, Serculia tomentosa and Tamarindus indica. The digests were analyzed for the trace
metals using Atomic Absorption SpectrophotometeASA model 210VGP. The highest
value for Manganese (Mn) was obtained frAnogeissus leiocarpus sample with 5.31mg/I
from the Quarry site, followed bterculia tomentosa with 1.6mg/l ,Tamarindus indica with
1.56mg/I, Prosopis oblonga with 1.46mg/l and least iBauhinia reticulata with 1.22mg/l.
Chromium (Cr) has value of <0.04, Cadmium (Cd) withO1 and Nickel (Ni) having <0.05
in all the samples. The samples away from the Quste has 0.68mg/l of Mn iBauhinia
reticulata while bothAnogeissus leiocarpus and Tamarindus indica has values of 0.03mg/l.
Lead (Pb) was detected in only one of the contamhpde site with value of 0.08mg/l in
Bauhinia reticulata and in three plant samples from the Quarry sitechvhinclude
Anoggeissus leiocarpus with 0.06mg/l and 0.07mg/I fdBauhinia reticulata and 0.07mg/| for
Prosopis oblonga respectively. Other trace metals results obtaawealy from the quarry site
include (Cr) with value of <0.04, (Cd) with <0.0hda(Ni) with <0.05 in all the samples.
Some plants in the quarry site contain Mn and Rivalheir threshold levels, therefore these
plants are not recommended for consumption by dsitmaavoid bioaccumulation which

will in further bring about health hazard.
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INTRODUCTION

Any toxic metal may be called heavy metal, irresppecof their atomic mass or density [1].
Heavy metals are a member of an ill-defined suludeelements that exhibit metallic
properties. These include the transition metalgjesmnetalloids, lanthanides, and actinides.
One source defines heavy metal as one of the contransition metals, such as copper, lead,
and zinc. These metals are a cause of environmpabaition from sources such as leaded
petrol, industrial effluents, and leaching of metals from the soil into lakes and rivers by
acid rain [2].

Any metal (or metalloid) species may be considerédontaminant” if it occurs where it is
unwanted, or in a form or concentration that cawseetrimental human or environmental
effect. Heavy Metals/metalloids include lead (P@@dmium (Cd), mercury (Hg), arsenic
(As), chromium (Cr), copper (Cu), selenium (Sekkel (Ni), silver (Ag), and zinc (Zn).
Other less common metallic contaminants includenalium (Al), cesium (Cs), cobalt (Co),
manganese (Mn), molybdenum (Mo), strontium (Sr§l aranium (U) [3].

Living organisms require varying amounts of heawstats. Iron, cobalt, copper, manganese,
molybdenum, and zinc are required by humans [4]. Wktals are toxic at higher
concentrations [5]. Excessive levels can be dangatginthe organism. Other heavy metals
such as mercury, plutonium, and lead are toxic Imé¢itat have no known vital or beneficial
effect on living organisms, and their accumulatarer time in the bodies of animals can
cause serious illness. Certain elements that amaally toxic are for certain organisms or
under certain conditions, beneficial. Examples udel vanadium, tungsten, and even
cadmium [1].

Metal concentration in soil typically ranges froes$ than one to as high as 100,000 mg/kg

[6]. Heavy metals are the main group of inorgacbotaminants and a considerable large
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area on land it contaminated with them due to Gistudge or municipal compost, pesticides,
fertilizers, and emissions from municipal wastesirniarates, exudates, residues from
metalliferous mines and smelting industries. jpexdive of the origin of the metals in the
soil, excessive levels of many metals can resulsail quality degradation, crop yield
reduction, and poor quality of agricultural prodijcposing significant hazards to human,
animal, and ecosystem health [7].

Heavy metal contaminations of land resources nastito be the focus of numerous
environmental studies and attract a great dealttehiwon worldwide. This is attributed to
non--biodegradability and persistence of heavy edtasoils. In order to identify spatial
relationship of heavy metals in soil-rice systenaatgional scale, 96 pairs of rice and soil
samples were collected from Wenling in Zhejiangvproe, China, which is one of the well-
known electronic and electric waste recycling cemt@he results indicated some studied
areas had potential contaminations by heavy megsjscially by Cd. The spatial distribution
of Cd, Cu, Pb, and Zn illustrated that the higlwsicentrations were located in the northwest
areas and the accumulation of these metals mayédadthe industrialization, agricultural
chemicals and other human activities [8].

Human health has become threatened due to exptsurazardous and toxic substances,
such as industrial effluents and emissions, sewsagige, fertilizers and agrochemicals [9].
The possibility of their movement along the foogichcannot be over ruled out, Cd, Pb and
Hg are major contaminants of food and may be censil an important problem to our
environment while others like Fe, Zn and Cu aresiesal for biochemical reactions in the
body [10].

Medicinal plants represent a rich source from wigotverful drugs are produced [11].

Herbal medicine has shown to be effective and abOpércent of the rural population

depends on it for their primary health care [13, TBe interest in the scientific
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investigation of medicinal plants from Nigeria ssed on the claims of their effective use for
the treatment of many diseases, therefore res@#the effects of these local medicinal
plants is expected to enhance the use of thestsgainst diseases caused by the test
pathogens, however most of these plants used baheredicine have not been screened for
their toxicity effects. Traditional medical herb® aised for strengthening the body immune
system and nutritional elements. According to Safi@\14], many plants have been
documented to have the efficacy to treat many desgan Nigeria. In order to control and
prevent the inevitable progression of the immurstesy destruction that these stresses
causes, therapy must be diverse, involving alewef health, diet, use of mineral
supplements and life style. It has been revealat] #eements in biological sources are more
efficient than pure elemental status, becauseesfgmce of element as well as presence of
vitamins and other physiological active compouridy.[A research report by Rajurkar and
Damame[16] shows correlation between elementakcomf medicinal plants and their
curative ability, so the quantitative estimatiorvafious micro element concentrations is
important for determining the effectiveness of tedicinal plants in treating various
disease, as sources of supplement and also tostadértheir pharmacological action.
Moreover macro and micro elemental analysis of miedi plants can be used to decide the
dosage the herbal drugs prepared from these platetrials and also the concentration of
toxic element like Pb, Cd and Hg [16]. Studies aaridd by [17, 18] have demonstrated that
the relative high levels of essential elements siche, Mn, Zn and Ca influence the

retention of toxic elements in animals and humandse

Therefore, the main aim of the research is to cautythe heavy metal analysis of some

medicinal plants found in the vicinity of quarryesi
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MATERIALSAND METHODS

Study Area

The study area is quarry site situated in DemsalL@Government Area of Adamawa State,

Nigeria. Fig 1 shows the map of the study area. $2eima LocalGovernment Area of

Adamawa State, Nigeria. Demsa lies on the BenuerR&oordinates:°25'N 128'E with

population of 180,251. The state spans two vegetaibnes namely Sudan and Sahel

savannah. Effective rains start in late June andretate October. They dry seasons start in

October and end in June. The occupation of thé coramunity of Demsa LGA has always

been agrarian. The local government communitigkexe areas have been using these

medicinal plants under investigation to cure vasidiseases for a long time.
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Fig. 1: Map of Adamawa State Showing Demsa LGA twedStudy Area
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Sample Collection

Leave samples dBauhinia reticulata, Prosopis oblonga, Sterculia tomentosa, Tamarindus
indica and Anogeissus leiocarpus were collected from the Quarry site (N R C) aldhgnan
road in Demsa L.G.A and transported to Modibbo Adddmiversity of Technology, Yola,
where they were identified and authenticated by ADldauro from forestry department.

Voucher specimens of these plants were depositie ainiversity Herbarium.

Sample Preparation

The plant samples were washed thoroughly with tafemmo remove the soil particles from
the leaves. The samples were then cut into smaikees and air dried for some days. The
dried samples were ground into powder and stordabieled polythene bags. Each powdered
sample was digested as reported by Barminas g3l. 2gm of each sample was weighed
into separate beakers and treated with 200mHNO; acid. It was then digested on an
electric hot plate at 70°-90° for 60minutes. Blawks prepared similarly by digesting 20tm
of HNO; acid in an empty beaker. It was cooled and thderrfiltered through Whatman
No. 42 filter paper into a volumetric flask and reagp to 100crhwith deionised water. The
digests were analyzed for the trace metal contasiisg Buck scientific model 210VGP
Atomic Absorption Spectrophotometer. A calibratiourve was constructed using standard
stock solution for each element. The unknown sangileorbance is read off on the

spectrophotometer and the concentration in pprbtsited by extrapolation on the curve.

Deter mination of essential and heavy elementsin the sample
This was achieved by means of absorbance measuremiethe dilute solutions using the

advantage of the sensitivity of the AAS spectrophatter. The instrument was calibrated by



