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Abstract

Neem (Azadirachta indica) leaves collected fromneanajor streets in Minna metropolis were deteruhifoe
their heavy metal contamination using Atomic Absionp spectrophotometer (AAS). The results showet th
the concentrations of analysed heavy metals aldinpea sampling route ranged from 14.5+1.15- 71.6.%7
Hg/g Mn; 303.0+£12.23-765.0 + 19.27 pg/g Fe; 5.885010.0+ 3.35 pg/g Cu; 59.4+3.50-361.0+12.53 pgig Z
with Fe > Zn > Mn > Cu along the various routesjleviCr, Cd and Pb were below detectable limit intlaé
samples. The result from this study indicate that metal ion concentration in heem leaves alongvén®us
route studied were within the permissible leveresommended by WHO for plants to be used as foddror
medicinal purposes and therefore will not contrbanty toxicity or harmful effect to human healthenhtaken
orally or in the form of tea or for medicinal pugas or as part of diet.
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Introduction

Neem (Azadirachta indica) Tree is a hard fast growing evergreen tree witktraight trunk, long
spreading branches and moderately thick, rouglgitiadinally fissured bark. Matured trees attainegght of 7-
15m (23-50feet) (Ogbuewu, 2008). The tree starbslyeing the yellowish ellipsoidal drupes (fruits) about
four years, and becomes fully productive in tenryeand may live for more than 200years. The leares
compound impair-pinnate, comprising up to 15 ldaflarranged in alternate pairs with terminal ldafle
(Ogbuewu, 2008). The leaflets are narrow, lancatet up to 6¢cm long. The flowers are abundant withet-
smelling white panicles in the leaf axils.

The seed of Neelffzadirachta indica) fruit is yellow when ripe and is about one inchdaOgbuewu,
2008). Neem flowers mature from May to August (Ketudl, 2006). Neem has a strong root system with a deep
tap root and extensive lateral roots. Suckers @apribduced following damage to the roots (Heari®d5)
Neem has very wide range of social economy impodaindustrially, it has been used to produce ctisme
materials like soaps and shampoos (Heukelllci., 2006) and as pesticides (Kumar, 2003).1t als® it
applications in medicine (Udeinyhal., 2008; Ganguli, 2002)

Medicinal plants are used worldwide for the treattnof several diseases and such plants also actpastant
sources of raw material for pharmaceutical indaestthat use them for the synthesis of differenhdraf drugs.
In recent decades the use of herbal medicinesnbesaised worldwide. This can be attributed to &ut that the
side effects of these materials are often lowen gyanthetic drugs couple with it low cost compa@the higher
costs of many conventional pharmaceutical formairegti(Rates, 2000). Neem tree have been reportedeasf
the most important medicinal plants in differenttpaof the globe (Heinrich et al; 2005). In Nigerldeem
extracts have been widely used locally for decadeseat many health problems (Sofowora, 1982).d€ru
extract of Neem leaves and barks are locally usegroducing natural medicines and natural herbahwtics
(Ganguli, 2002). Other workers have reported thdioneal potential of the aqueous extracts of déferparts of
neem plants against some pathogens (Udegéhyh, 2008, Chaubet al., 2006, Subapriya and Nagini, 2005,
Baral and Chattoppadhyay, 2004, Dasgu@ptd., 2004 and Bandyopadhyagkal., 2004).

Many medical plants used in drugs formulation cegsent health risk due to the presence in them of
some toxic substances like heavy metals. The tgxafi heavy metals depends upon the chemical fortne
elements. Heavy metals are dangerous in the foregatibns and are highly toxic when bonded to thertsh
chains of carbon atoms (Hussain, 2006).

Determination of chemical composition of plantsoise of the most frequently used methods of momitpri
environmental pollution. Various plants have beseduas bio-indicators to assess the impact of latjooi
source on the vicinity which is due to high meted¢w@mulation in the plants (Onder and Dursun, 200@}ake
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of elements into plants can happen via roots froihasmd transported to the leaves; also they mataken up
from the air, or by precipitation directly via theaves (Korckt al., 2010)

Soil and vegetation pollution have been a seriagoblpm in recent years in Nigeria, especially among
the communities living along the major highwayscé&ssive accumulation of heavy metal in agricultlaad
through traffic emission may result in soil contaation and elevated heavy metal uptake by crops,tlauns
affect food quality and safety (Garcia and Milla898).

The Nigerian situation is further exacerbated by thality of increasing large-scale importation of
old/fairly used vehicles for use on the Nigeriaghways (Alo, 2008). Heavy metals are important grofd
pollutants. They are non-biodegradable, hence ateeadily detoxified and removed by metabolic \atiés
once they are available in the environment. Thiy mabsequently lead to their build up to toxic lsver
bioaccumulation in ecosystem. Bioaccumulation esthheavy metals in man, animals and plants riesoiétal
poisoning.

(Audu and Lawal, 2005). Different workers have népd the presence of some heavy metals in somecmatli
plants (Zahrat al., 2011).

Due to the vast applications in industrial and phegeutical processes and the high rate of consampfi
Neem products by man and animals, there is a reeedritinuously investigate the toxicity of diffetgrarts of
this plant. Most of these neem trees are plantedgabur major streets and highways in the urban Eleavy
metal contamination has been known to be assocwtédplants either as a result of uptake from soifrom
atmospheric dispersion due to vehicular or humainiges. This study is aimed at evaluating somavyemetal
content in neem leaves planted along some majbmizgs in Minna Metropolis.

Materials and M ethods
Sampling

Neem (Azadirachta indica) leaves were collected from three (3) Different tamas Along each of
these routes, Bosso Road, Angwan Daji Road, OldokirRoad, and Mobil Road of Minna Metropolis, ngti
the types of activities being carried out withire thicinity of sampling point. The samples were ectiéd and
wrapped in a brown envelope each and labeled aiogbycand sent to the laboratory for further analys

Sample preparation

Freshly collected samples #fadirachta indica leaves were then dried at room temperature and the
grounded into powder using a laboratory Mortar Bedtle to reduce dimension, sieved in order toaedhe
particle size and then kept in an air tight screy plastic containers ready for digestion

Digestion method

Wet digestion method was used and the digestiom eearied out in triplicate for each sample by
weighing 1.0g of the powdered sample into 10d&geldahl flasks followed by the addition of 42rof
perchloric acid and 25ctof nitric acid and was left to stand for 24 hounsler a fume hood.

The mixture was heated at°@for 40 minutes and then, the heat was increasetR@®C and the
heating continued until solution becomes clear wigappearance of white fumes indicating the cotigrieof
the digestion process. The digest was diluted bn? of distilled water and boiled for 15 minutes. The
resulting solution after cooling were each filteiatb a 100cm volumetric flask and diluted to the mark with
distilled water. This was then transferred inteesccapped polyethylene bottle and stored for furdmalysis

Atomic Absorption Spectrophotometry

Mn, Cu, Zn, Fe, Pb, Cr and Cd were determined ugitgmic Absorption Spectrophotometer (S4 Atomic
Absorption Spectrophotometer Thermo electron) witligital readout system.

Results

The results obtained from the study are shownhifetal-4. From table 1, the result from the analgsiowed
that the concentration of Mn along the route ranfgech 27.5+3.24 to 37.0+4.5@/g, and that of Fe ranges from
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303.0+12.23g/g to 765.0+19.217g/g respectively, with Bsampling point having the highest concentratian fo
both metals, while the lowest concentration wasaioled from B sampling point. The concentration of Cu
ranged from 6.6+0.14 to 12.0+1,65g with the highest concentration recorded ynsBmple and the lowest in
Bg sample. The concentration of Zn ranged from 7348&0 113.0+8.3iig/g with the highest concentration
obtained from B and the lowest from 8sample, while Cr, Cd, and Pb were not detectedllithe samples
along this route.

Table 1: Concentrations of Heavy metalsin Neem leaves along Bosso Road (xg/g)

SamplesMn Fe Cu Zn Cr Cd Pb
Ba 275+3.24 303.0+12.23 18816 88.3+5.60 ND ND ND
Bs 20.5+2.32 335.0+14.30 6.6+0.1#13.0+837 ND ND ND
Bc 37.0+4.50 765.0+£19.27 12.0+1.0B3.0 +6.48 ND ND ND

Key: Ba = Sampling point A along Bosso road;z 8 Sampling point B along Bosso road

B. = Sampling point C along Bosso road

Table 2 shows the mean concentration of trace m@tadamples obtained along Angwan Daji Road.
The concentration of Mn ranged from 14.5 +£1.15 $58+7.2ug/g and Fe from 355.0 +13.27 to 634.0
+18.34.g/g with the highest concentration obtained frorp $ample, while the lowest concentration was
obtained from A sample. The concentration of Cu ranged from 5@56 to 15.6 +1.3kg/g with the highest
concentration recorded inglsample and the lowest was in, Aample. The concentration of Zn ranged from
77.0 £ 6.28 to 284 + 14.1%/g with the highest concentration obtained frogiafvd the lowest from Asample.
Cr, Cd, and Pb were not detected in all samplirigtp@long this route.

Table 2: Concentrations of Heavy M etalsin Neem L eaves along Angwan Daji Road (#g/g)

Samples Mn Fe Cu Zn Cr Cd Pb

Ay 14.5+1.15 355.0+13.27 5.8+0.557.0+6.28 ND ND ND
Ag 84.5+7.26 454.0+16.25 151635 284.0+14.1 ND ND ND
Ac 71.0+6.17 634.0 +18.34  14.0£1.2259.0+10.20 ND ND ND

Key: Axr = Sampling point A along Angwan Daji road; gA= Sampling point B along Angwan
Daji road

A = Sampling point C along Angwan Daji road; NDNet detected

The result for the mean concentrations of heavyalmét Neem leaves along Old-Airport Road table 3,
showed that the concentration of Mn ranged frons 362.65 to 57.5 + 3.Qf)/g, Fe from 424.0 £16.09 to 532.0
+17.55.9/g, with the highest concentration obtained frorm €ample while the lowest concentration was
obtained from @ sample. The concentration of Cu ranged from 9.80@ug/g with the highest concentration
recorded in @ sample and the lowest incGsample. The concentration of Zn ranged from 59.3&30
361.0+£12.538g/g with the highest concentration obtained fromand the lowest from ©sample. Also Cr, Cd,
and Pb were not detected in all the samples alusgdute.
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Table 3: Concentrations of Heavy metalsin Neem leaves along Old-Airport Road (ug/g)

Samples Mn Fe Cu Zn Cr Cd Pb
Op 36.5£2.65 424.0+16.09 23.0+£ 2.07361.0+£12.53 ND ND ND
Og 57.5%3.06 491.0+ 16.40 40.0+ 3.3559.4+3.50 ND ND ND
Oc 47.0+£2.85 532.0+17.55 9.0+ 0.65175.0+8.32 ND ND ND

Key: Ox = Sampling point A along Old Airport road; gO= Sampling point B along Old Airport
road

Q@ = Sampling point C along Old Airport road; NINet detected

The mean concentrations of heavy metals in Neewegalong Tunga Road are shown in table 4. Thdtresu
showed that the concentration of Mn ranged fron® 33.25 to 65.0 + 5.08)/g. The concentration of Fe range
from 370.0+10.05 to 748.0+18.1§/g with the highest concentration obtained frogns@imple while the lowest
concentration was obtained frong Fample. The concentration of Cu ranged from 7@&1o 8.5+1.1Qg/g
with the highest concentration recorded msbmple and the lowest il Bnd Tc sample. The concentration of
Zn ranged from 65.0+5.60 to 107.0+8.8%g with the highest concentration obtained fromahd the lowest
from T¢ sample. Cr, Cd, and Pb were also not detectelll tileasamples along this route.

Table.4: Concentrations of heavy Metalsin Neem L eaves along Tunga Road (1g/g)

Samples Mn Fe Cu Zn Cr Cd Pb

Ta 50.0+4.36 611.0+16.200¥1.05 107.0+8.35 ND ND ND
Ts 35.0+3.25 370.0+10.05 85+1.10 8®0 ND ND ND

Tc 65.0+£5.06 748.0 £18.15 7.0+1.20 .0665.60 ND ND ND

Key: To = Sampling point A along Tunga road; ¥ Sampling point B along Tunga road
Tc = Sampling point C along Tunga road; ND = Naeded
Discussion

From the result obtained from the analysis, thénésy concentration of Mn along Bosso Road was
(37.0 = 4.5@g/g) which is lower than those obtained from otbempling routes, while that of Angwan Daji had
highest Mn concentration of (84.5 + 7,2fg). This can be attributed to the sewage sludigé thay have
percolated into the soil and some of the smeltimg) @ehicular activities taken place in this routel sampling
point. The major sources of manganese in soil entiifers, sewage sludge and ferrous smeltersit®lzould
uptake this metal through transpiration and gebdied in some vital tissues of the plant. The ltesampared
with that reported by Sumayal., (2010), of 90.6ig/g in Lagenaria scicerrana standl fruits. While Zahra et
al., (2011) reported lower concentration range4$3 to 57.30g/g in Murraya koenigii.

The concentrations of Fe in samples obtained aBogso road (table 1) are 303.0 £12.23, 355.0
+13.27, and 765.0 +19.Rd/g respectively. These results are lower thanrathmpling points. Tunga road had
highest Fe concentration of 611.0 +16.20, 370.0.@3,0and 748.0 £18.1{5/g compared to other sampling
routes. This could be attributed to high Automolalivities, human activities like Mechanic andesabf
household materials along this route. The reshierwcompared with that reported by Zabtral., (2011), of
100ug/g Fe in leaves offrachyspermum ammi, Brassia rapa, Foeniculum vulgare, and Brassica oleracea,
respectively, is higher. The variation could beilditable to differences in the activities beingrigad out around
the sampling point and variation in species of plahis may have resulted in their ability to acelate these
metals in their tissues. While Sumaygtal., (2010), also reported high Fe concentrationetivieen 885,63/g
in Mentha spicata and 90.58g/g inmagnifiera indica. plant.
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The concentration of Cu from all the sampling p®iranged from 5.8 + 0.55 to 40.0 + 3u8%y, with
the lowest concentration obtained from Unguwan Dajad and highest from Old-Airport Road. The
concentration of Cu in the samples can be attribtdehuman activities such as vulcanizing, salegedfoleum
products, disposal of spare parts. From this sttidg, concentration of Cu of between 5.8 + 0.55 @04
+3.35ug/g is within the permissible level of df¥g as recommended in plants by WHO (2007). Thysyiing
that the Cu concentration of the Neem leaves dfudievithin the tolerable limit that will not be kardous to
health

Generally, the concentration of Zn ranged from 65.6.60 to 361.0 +£12.5®)/g. Samples obtained
along Tunga Road had lower concentrations of Znpayed to the other routes, while samples from Glgbakt
Road have higher concentrations. This can be at&ibto high pollution of the area which is caubgdhuman
activities from the un-controlled disposal of usadchine parts and other metallic scraps arounddhapling
points. Compared to other workers, higher concéotreof Zn of 43.5pg/g irB. diffusa to 495.0ug/g inC.
anisata) has been reported in plants by Atukorala, (19&@hra et al., (2011), also reported high Zn
concentrations of 53.6@/g and 53.74g/g in Foeniculum vulgare and Trachyspermum ammi respectively.
Generally, concentrations of the heavy metals lirthe routes studied are in the order of Fe> Zn>NGu,
while Cr, Cd, Pb were not detected in all the sasipl
Conclusion

The findings from this study shows that there@gations in metal ion concentration in Neem leave
along the various route studied. But the core heagtals that could be toxic to health were notctatae in all
the samples from various locations indicating th&t use of the Neem leaves from these locatiorecttr or
indirectly for medicinal purposes or other used hdlve no negative health effect to the consumer.

It can therefore be concluded from this study thatal ion concentration in Neem leaves along the
various route may not contribute any toxicity orrhéul effect to human health when taken orallyrothe form
of tea or as part of diet.
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