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ABSTRACT

Trace elementscompositionof Guava Lemon, Moringa, Okra, Pepper, Roselle, Spinacid Tomatofrom ten
irrigation areas(viz Magaga ThomasDam, Wasaj Garin-dau, Danguguwa Watari, Marke, Joda “Yarrutu and
Guzuguzu)of Kano Statewereinvestigated Theresultsobtainedshowedhat the mean [Cd] is 0.27 +0.06mg/dm
[Zn] 2.39 +0.11mg/dr) [Ca] 4.05 + 0.20mg/drf) [Mn] 0.31 +0.02mg/drM [Co] 1.38 + 0.10mg/dr} [Ni] 1.75 +
0.13mg/dmy [Cr] 4.48 + 0.20mg/dm [Pb] 1.05 * 0.13mg/d¥) [Cu] 1.98 + 0.15mg/drh and [Fe] 0.32 =
0.18mg/dm The mean concentrations of Mn, Cd, Zn, Fe, Cu@aavere within the tolerable limits of 0.5mgfim
0.8mg/dm, 5.0mg/dm 0.30mg/dr) 2.00mg/drand 7.5mg/drhrespectively while the mean concentrations of Ni,
Co, Pb and Cr were above the permissible limitsOdf2mg/dm, 0.25mg/drf) 0.05mg/drh and 0.05mg/drh
respectively set by United states environmentaegetmon agency(USEPAJhemoisturecontentsof all the samples
were analysed having Tomatowith the highestmeanmoisturecontentof 91.29%and Pepperwith lowestvalue of
67.69%.
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INTRODUCTION

The widespread concentration of various elementhéanair, water and land may be increased beyoeid tatural
levels due to agricultural, domestic and industgéfluents [15]. Heavy metals enter the human btdpugh
inhalation and ingestion, the latter being the miadote of exposure to these elements in human ptpnl
Vegetables constitute essential diet componentohtributing proteins, vitamins, iron, calcium awither nutrients
which are usually in short supply [19]. They alsmtin both essential and toxic elements over a wéhge of
concentrations. Metals in vegetables may pose ectdthreat to human health. Vegetables take up ezirby
absorbing them from contaminated soils and wasterwesed for irrigating the vegetables as wellramfdeposits
on different parts of the vegetables exposed t@athiom polluted environment [8].

Regular high consumption of fruits and vegetabfesecommended as part of healthy eating. Epideogical

studies have shown that high intake of lycopendainimg vegetables is inversely associated withitlc@&ence of
certain type of cancer, for example habitual intakéomato products has been inversely associattdtiae risk of
cancer of the digestive tract among Italians [14&Rim of this research is to asses and companméted content
of some fruits and vegetables that are irrigatetthivisome localities in Kano State. This analysi reveal the
metal content of these fruits and vegetables arglials, their consumers will either be encouragedisoouraged
from consuming them. Researchers working in thatedl field will be informed so as to further expltiem to

solve the nutritional and health problems of thpylace.
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EXPERIMENTAL SECTION

In the preparation of reagents, chemicals of aitallygrade purity and distilled water were used. gdiss wares
were washed with detergent and rinsed with watéarbalrying in the oven at 185, for 2 hours.

Sample Collection and Preparation

Eighty samples of fruits and vegetables(viz: Guawanon, Moringa, Okra, Pepper, Roselle, SpinachTeodato)
collected from ten different irrigation areas of r6a State (viz: Magaga, Thomas Dam, Wasai, Garin-dau
Danguguwa, Watari, Marke, Joda, “Yarrutu and Guzziy were investigated. All the samples were washitd
water to remove any adhered materials and soilstoreéd in polythene bags for analysis. The frud aagetable
samples were cut into small pieces, dried a@d6r 2 hours in an oven and were pounded in aanamnd pestle
until a powder was produced which was stored irtight plastic container before analysis. All saagplere
analyzed in triplicate and mean values reported.

Procedure

1.0g portion of each of the ground fruit and vebktaamples were weighed into a 258dreaker and 10chof a
mixture of HNQ and HCI (1:3) was added. The mixture was digestedh hot plate until a clear solution was
obtained, the beaker was cooled and the contentdiliated with 20cm distilled water, filtered and made up to
50cnt mark in a volumetric flask [8]. Blank experimentsre carried out involving all the reagents. Thiitions
were analysed for cadmium, calcium, cobalt, manganéad, nickel, iron, zinc, chromium and coppsingl
ALPHA 4 model, Atomic Absorption Spectrophotomet@AS). A calibration plot of absorbance against
concentrations of each element under investigatiaa constructed and finally the concentration ahealement
was determined from the calibration curve of itmstards by extrapolation.

RESULTSAND DISCUSSION

M oisture contents

The result obtained showed that water is the magostituent in fruits and vegetables sometimestdatiag up to

95% of the total weight. The reason for this higbisture content is that water is the most esseptéh for the

transport of materials [13]. It is also the ess@ntbnstituent of the protoplasm and it is the majite in which

chemical reaction takes place [13]. The variatibthe moisture content in the different sampleslamxplained as
the result of fluctuations of soil moisture contantl humidity of the air [13].

The highest mean moisture content of 91.29% wasddan tomato and the least 67.69% was in pepperiJiHigh
moisture content aids microbial activities andtgwnd vegetables with least moisture content asgeeto preserve
[13].
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Fig. 1 Mean percent (%) moistur e content of the samples analysed.
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Cadmium (Cd)

The frequency distribution pattern for cadmiumhe samples analysed is shown in Fig. 2. This shba/iscenario
of the metal in the area with mean concentratiod atandard deviation of 0.27 + 0.06mgfdriThe mean
concentration observed in all the samples analigsbdlow the maximum permissible limit of 0.8mg/ii3]
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Fig. 2 Mean concentrations of cadmium (mg/dm®) in the samples analysed.
GUA = Guava, LEM = Lemon, MRG = Moringa, OKR = OKREP = Pepper, ROS = Roselle, SPN = Spinach, TMomato

High intake can lead to accumulation and resulitniggdney damage [11].

Calcium (Ca)

The frequency distribution pattern for calcium e tsamples analysed is as shown in Fig. 3. Thizshize scenario
of the metal in the area, with mean concentratioa standard deviation of 4.05 + 0.20mgfdi@alcium is not
known to be extremely toxic because it is an esmertement to plant and is associated with growatid

maintenance of bones, teeth, muscles and reduzfibiood cholesterol level [11].

Cobalt (Co)

The frequency distribution pattern for cobalt ie dtamples analysed is as shown in Fig. 4 This shbev/scenario
of the metal in the area, with mean concentratimh standard deviation of 1.38 + 0.10mg/dits wide distribution
could be natural or due to environmental activitidde likely sources of cobalt are from dyes, pigtae
preservatives, tanning agents and the burningssilfeuel [21]
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Fig. 3 Mean concentrations of calcium (mg/dm®) in the samples analysed.
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Fig. 4 Mean concentrations of cobalt (mg/dm?) in the samples analysed.
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Fig. 5 Mean concentrations of chromium (mg/dm?®) in the samples analysed.

Chromium (Cr)

The frequency distribution pattern for chromiumtie samples analysed is as shown in Fig. 5. Thisvstthe
scenario of the metal in the area, with mean canaton and standard deviation of 4.48 + 0.20mg/dits high
concentration could be attributed to increaseddanprocesses in the area. This is in line withfi@dlings, that
chromium and its salts used in industries havectdtewater quality. The occurence of chromiumait is often
the result of human activities, also noted thatuse ofchromium salts in the manufacture of catalysisagecs and
chromium metal production has aided the distributid chromium [23].

Manganese (M n)

The frequency distribution pattern for manganesethia samples analysed is shown in Fig. 6. The mean
concentration and standard deviation of the metd).81 + 0.02mg/df This may be attributed to the fact that
manganese occurs together with iron naturally, ihig1 line with WHO [24] report. The observed distition
pattern in all these areas may be due to the gealofprmation of the area. The maximum permissibiat of
manganese is 0.5mg/dii24]. Its ability to adsorb onto soil to an extelepending on the organic content of the soil
as stated by United State Department of HealthHandan Services [2] may also be considered.

Nickel (Ni)

The frequency distribution pattern for nickel iretbtamples analysed is shown in Fig. 7. The meaceotration and
standard deviation of the metal is 1.75 + 0.13 mnj/dThis observed distribution pattern may be dugdtution

from natural or environmental activities, and tisisn agreement with [2] report. The observed thstion pattern
in all these areas may be due to oxidation of matoickel-containing ferrosulphide deposit or eowimental
activies in the area as noted by [2] and [5].

Lead (Pb)

The frequency distribution pattern for lead in Haanples analysed is shown in Fig. 8. The mean otrat®n and
standard deviation of the metal is 1.05 + 0.13md/dFhis may be due to the presence of highest coratam of

lead which usually occurs in surface soil at demihd-5cm, this is in line with [2]. The observedtdbution

pattern in all these areas may be due to wideiltigion of lead in the earth’s crust; its frequaseé in lead acid
batteries, solder, rust inhibitors and plastic iitadys [4].
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Fig. 6 Mean concntrations of manganese (mg/dm?) in the samples analysed.
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Fig. 7 Mean concentrations of nickel (mg/dm?) in the samples analysed.
GUA = Guava, LEM = Lemon, MRG = Moringa, OKR = OKREP = Pepper, ROS = Roselle, SPN = Spinach, TMomato

Iron (Fe)

The frequency distribution pattern for iron in $@mples analysed is shown in Fig. 9. This showsc¢keario of the
metal in the area with mean concentration and st@hdeviation of 0.32.+ 0.18mg/dnThis may be due to its wide
distribution in the earth’s crust. It is the secaondst abundant metal in the earth’s crust of witicttcounts for
about 5% as recorded by [12] and [7]. The mean émmcerntration observed in all the samples andlysay be
due to its great abundance in the earth’s crust.

Zinc (Zn)

The frequency distribution pattern for zinc in #@mples analysed is shown in Fig. 10. This shoestenario of
the metal in the areas with mean concentrationsamddard deviation of 2.39 + 0.11mgAirdinc is an essential
element in all living organisms and many enzymetuiting aldolases, pepsidases and others contair{2].
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Fig. 8 Mean concentrations of lead (mg/dm®) in the samples analysed.
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Fig. 10 Mean concentrations of zinc (mg/dm®) in the samples analysed.

GUA = Guava, LEM = Lemon, MRG = Moringa, OKR = @KIPEP = Pepper, ROS = Roselle, SPN = Spinach, ¥Mbdmato

This shows zinc concentration falls below the maxirpermissible limit of 5mg/dfrset by WHO [25].

Copper (Cu)

The frequency distribution pattern for copper i ttamples analysed is as shown in Fig. 11. Thisvshtbe
scenario of the metal in the areas with mean cdration and standard deviation of 1.98 + 0.15mg/dfe high
concentration could be due to wide application opper as it is used in pest control, as organicsdgs feed
additives, in seed dissinfectants, as fungicidesadgicides [22].
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Fig. 11 Mean concentrations of copper (mg/dm®) in the samples analysed.
GUA = Guava, LEM = Lemon, MRG = Moringa, OKR =OkREP = Pepper, ROS = Roselle, SPN = Spinach, TMomato

General Discussions

Not much is known about the nutritive use of cadmi{ll]. The mean cadmium concentration of 0.27 %
0.06mg/dm is below the maximum permissible limit of 0.80mu?d3], this is also in line with the report by [19].
High intake of cadmium can lead to accumulatiomlte®y in kidney damage [11].

Copper is an essential element, fruits and vagetatd not accumulate copper to levels that ardylikebe toxic to
animals and humans [26-27]. The mean copper coratint of 1.98 + 0.15mg/dfrobtained in this work is below
the maximum permissible limit of 2.00mg/diset by WHO [25], this is in line with [26-27]. Cper deficiency is
very rare in human and some of its symptoms areedspd growth, bone demineralisation and depigrientaf
the skin [17].

The mean chromium concentration of 4.48 + 0.20mgd/éhom all the samples analysed exceed the maximum
permissible limit of 0.05mg/dinset by WHO [25]. The result is in agreement witle report of Godwin [9].
Chromium and its compound are known to cause cavfcére lung, nasal cavity and suspected to caaseer of
stomach and larynx [10].

The mean nickel concentration of 1.75 + 0.13md/thwm the samples analysed was much higher thatotéeble
limit value of 0.02mg/drhset by WHO [25]. Nickel is a skin allergen, it pérates the skin very slowly and appears
distributed to all organs, primarily the kidneysngis and liver [2].

The principal vehicle for the transport of leadnfréhe intestine to the various body tissues isréaeblood cell in
which lead is bound primarily to haemoglobin (Moof988). The displayed mean concentration of 1.05 +
0.13mg/dm found in lead from the samples analysed was migtheh than the tolerable limit value of 0.05mg/dm
established by WHO [26]. Acute lead poisoning innntauses severe dysfunction in the kidney, reptodic
system, liver, the brain and central nervous sygtBhatia, 2006). Lead poisoning from environmermtaposure
may cause mental retardation in children, whiledrfélad poisoning causes anaemia [6].

Calcium is not known to be extremely toxic becaiisis an essential element in all living organisfos the
development and maintenance of bones, teeth, nsuaclé reduction of blood cholesterol level [11].eTimean
calcium concentration of 4.05 + 0.20mgAifrom the samples analysed is below the maximumissible limit of
7.5mg/dmi [11].

Zinc is an essential element in all living organssmind many enzymes which are involved in a numbier o
physiological functions such as protein synthesid anergy metabolism [18]. Exposure to zinc funesdlto
neusea, irrritation of eyes, nose and throat, pairthe chest with coughing, further inhalationcatsauses severe
headache and vomitting [18]. The mean zinc conaéotr of 2.39 + 0.11mg/dffrom all the samples analysed is
within the maximum permissible limit of 5.00mg/dset by WHO [25]. This is also in line with [2]repo
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The mean cobalt concentration of 1.38 + 0.10md/fiom the samples analysed exceed the maximum psitité
limit of 0.25mg/dnd. Acute toxicity of cobalt may be observed as éffem the lungs, including asthma, pneumonia
and sneezing [1]. Cobalt is a possible carcinogdmimans, it causes cancer when placed directitli muscle or
under the skin [1].

The mean iron concentration of 0.32 + 0.18mg/drom all the samples analysed were within the mmaxn
permissible limit of 0.30mg/diset by WHO [25]. Autopsies have shown haemorrhagirosis and sloughing of
areas of mucosa in the stomach with extension thesubmucosa [6].

Manganese is an essential element for many liviggwrasms including humans (lbrahim, 2008) [11]. Thean
manganese concentration of 0.31 + 0.02md/éhem the samples analysed was within the maximemmjssible
limit of 0.50mg/dni set by WHO [25]. Manganese deficiency in animakbilsits impaired growth, skeletal
abnormalities, reproductive deficits, ataxia of tleev born and defects in lipid and carbohydrateatmatsm [22].

CONCLUSION

Analyses of the different types of fruits and vedpés showed that the concentrations of Mn, Cd,F&n Cu and
Ca were within the tolerable limits while that of, NCo, Pb, and Cr were above the permissible liraés by
USEPA(1984) [21], this variation may be due tamdtic conditions, soil fertility, maturity of theruits and
vegetables, the time at which they were harvestedtlae genetic control of the soil contents in vahfhese fruits
and vegetables were developed. All these are fagtbich contribute to the variation of the concatitns of the
elements present in the fruits and vegetables.
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