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EFFECT OF MECHANIC AND REFUSE DUMPING ACTIVITIES ON THE LEVELS OF SOME HEAV'Y
METALS IN Musa cavendishi, Amaranthius hybridus and Zea mays

Dauda, BEN. Salihu, S.0., Sule, S.P. and Mbachu, C.C.
of Chemistry Federal University of Technology, PMB 65 Minna. Nigeria

ABSTRACT

deMﬂmmeﬂ:mﬁmdhﬁ,Mm&mhh
the fruits of Musa Cavendishi, edible parts of Amaranthus hybridus and seeds of Zea mays from
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higher in all the samples downstream. Lead was high in all samples from farms close to site of
While Zea mays recorded a higher concentration of Zn, Fe and Mn in farms close to
and mechanic activities. The levels of Zn, Fe and Mn in the samples ranged from 25.30 to
32.50 to 495 80mg/kg and  2.50 to 182.80mg/kg respectively. The study revealed that the
the site affected the concentration of Zn, Fe, Mn and Pb in some samples. Levels of lead
in Amaranthus hybridus to 37.00mg/kg in M. cavendishi which was higher than
allowable limits in diet. Introduction of used batteries and scrap metals to the surrounding and stream
used for irrigation could be responsible for the high levels of metals recorded in samples from farms
clase to site of activities. While the high level of copper observed downstream can be attributed to the
mobility of the metals or their compounds into the soil which reduced the level of Zn in the Zn:Cu
Mdmmmmhmhyﬂmﬁmmssuﬂymbemdwmm
impact of mechanic and dumping activities on plants and the consumption of such plants by humans.
Statistical comparison (ANOVA) at 95% confidence interval revealed significant difference between
the levels of metal fons within most samples.
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- minerals, and is ing and assimilated by an organism to produce energy, stimulate growth, and maintain life,
- (Anonymous, 2011:http-//en.wikipedia.org/wiki/Food Retrieved 2011-10-03)
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‘concern in agribusiness over multinational corporations owning to the world food supply through patents on
wds are of plant or animal origin. Cereal grain is a stable food that more food energy
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) g  hun ganese activates the enzymes responsible for the utilization of several key nutrients including
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such as Ca,
Mn. Co m& 'M::’:ﬂ.; ::""’d in large quantities by the body tissues, while others

body tissues In trace amounts due to their | lve i
”mmmh v (Merrill er a/., mmm et al, 2001; Ako and Salthu, ZUI;JI)TW ex":“ﬁl:ykn
activation enzymes in DNA and RNA synthesis . "
mineral transport, nerve impulse generation and cell oty ] yn . glycolysis, intracellular

potential. It is also Important |
mdmmdhhﬁsdﬁ Co, Zn K, VIﬂuﬂnDlidotIm'mhr;Indnbtﬂysy:::

is the core content
and Sordo, m_m of chlorophyll in plant tissue (Ako and Salthu, 2004: Merrill er al. 2001 Casas

hia“wdmhhm&fuwwmswuaﬁum
mummmmmyammmmmmmmmm
Mh_ﬂty.lhlmlmchdyﬂmcﬂondeandmmbmmnm. Other effects
of deficiency are listlessness and fatigue (Macrae et al., 1997; Merrill et al,, 2001; Ako and Salihu, 2004).

Calcium plays a role in coagulation of blood. It is used for building of bones and teeth. The deficiency of
calcium in young animals and humans results in rickets, a condition where satisfactory bone formation cannot

Copper is essentlal for enzymes required for heart function, bone formation, energy metabolism, nerve
transmission, elastin synthesis, pigmentation of skin, normal hair growth and red blood cell production
(Johnson, 1997; Macrae et al., 1997; Merrill et al., 2001; Onianwa et a.1, 2001).

Signs of deficiency of Cu in humans such as brain, heart, bone and blood disorders are explained by decreases in
copper metallo-enzymes (Macrae et al., 1997; Onianwa ef al, 2001)

In plants photosynthesis is the most important role of Mn, particularly in photosynthetic oxygen evolution. It is
also a constituent or an activator of enzymes that catalyze the synthesis of proteins, carbohydrates and lipids as
division and extension, particularly in the roots, (Marschner, 1995).
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MATERIALS AND METHODS

Sampling and sample preparation

Fresh samples of matured seeds of Zea mays, frults of Musa cavendishi and the edible mommm:::
WMMMWMMMMMBMHW.MM.W%
Mﬂhmmmxm-cmwmﬂmmmmmungmam -
mhth’MﬁﬂnﬁMothuSlh(mwswﬂm).ﬂthmkofm

MMﬂm“mﬁmm;ﬂmunmﬁmfmmMmfm.
Northwest of the site were farms “upstream”, *downstream” referred to farms southeast of the site while farms
close 1o the mechanic shades and other activities were those “at site”. Sampling was done 100 metres upstream.
at site and 1kilometres downstream. Sampling was done on six locations on each farm.
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Amaranthus hybridus samples were separately chopped with an aluminium knife. The samples were dried in a
Gallenkamp moisture extraction oven regulated at 85°C, on white sheets of cardboard paper. The oven-dried
samples were micronized with the aid of the porcelain mortar and pestle and then packed in air tight transparent
WWNMHIWMWWWWMWMS.MMS&HML

-ﬂh-mmmmm:.1mm3mdmmm.zsm3wmsm=uf
: WMMM The mixture was digested at 80 °C for 1 hour. After cooling, the

was filtered with a Whatman No. 42 filter paper into a 100 cm’® volumetric flask and made up to the mark
~ with de-ionized water and store in refrigerator pending analysis. This was repeated for all samples. A blank was

jron, zinc, manganese and lead were determined with the aid of the Atomic Absorption
(Model 990 - P.G. Instruments Ltd., UK)
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Table 3: Mean metal concentrations

oo (mg/kg dry weight) in Zea mays at the sites
-sunp___;L__.‘ZL____— Fe Mn Cu Pb
U-z ¢5.30+0.96 32.50+17.08 lz.guiﬁo T;sio.zs ND
A-Z 43.5049.19 141.504100.10  6.004001  3.25:035  15.00+10.60
D-Z 34.30+1.06 42.50+37 48 "3.50+1.41  6.75+0.35 ND
U-A = Zea mays upstream; A-Z = Zea mays Atsite, D-Z = Zea mays Downstream %

g = no significant difference: ND = Not Detectable

The results of the analysis are
concentration of metal ions
downstream. Lead was hi
concentration of Zn, Fe and

presented in Tables 1-3. A broad view of the result showed a variation in the
in all sample in the farms. Copper was consistently higher in all the samples

gh in the farms close to site of activity. While Zea mays recorded a higher
Mn also in farms close to dumping and mechanic activities.

obmveﬂdommmm&dmtnmcbﬂnyofﬂ:gmml

levelaonintheZn:Cubahncemakmgmpperwaﬂahle for absorption by the
y the plants, (Spectrum Analytic Inc,
2012). Other contributing factors, especially on leafy or peel of fruit samples, are topical application by

with copper in photosynthesis and production of chlorophylliln plants, Spectrum Analytic Inc, (2012). Also
MWMMWMMMfumﬂmmHmmmwﬂman. to

Adefilla et al, (2010), the concentration of Zn were higher. The maximum permissible level of Zn is 2 in

food samples as recommended by WHO (Adefila, et al. 2010: Codex Alimentarius Commission, 2001), this is
small compared to the result of this research.

Iron content ranged from 46.50mg/kg in the flesh of M. cavendishi to 218. in the peel: A. hybridus

mﬁdlmofﬂz.mh‘%.ﬂﬂmykgwhﬂeawnf&jﬂm 141.50mg/kg was observed in Zea
Generally, A. hybridus recorded highest level of iron. 2
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