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[)cttrrrrin:r(ion ol'srlecLerl t\'letal Ions irr i]a11:lnll llllitsn (ilt'r:rtdistti) ltrrtl Stl(;AI{ ( ANI',
(Srrcc/r fit't{tu ol.'/ir.'ittnriurtt) Frolu [irrrns iu"r)urrtl Itetflr'en Gu'tri Dtrrttlling Sites.

I

" Ii.E.N., Duutl:r, \'.1]., l':rilio, S.()., Sulilru antl I.().,, lscltettcglre.
I)ep:rrtrrrent ol' Chr:rnistr'1,, F erlet':tl I lrtiversi{1, ul"l'eclurolog},, N'litttt:t

i'('o t't'csllottd cttcr: i\ tr t lro I'

, r\bs{l'ltct

rrp5llq';1111. at llrc thrrrrlring sitc lrr)cl at llanl..s .'7-5nr tlotrrstrciitrt o['tlrc si1c. \\illrlc attrl pcclctl srttttlrlcs tctc

,,,,,,,, ::rr.t.tyl 
llc ol u urrlljirsizccl .' , '.

' Introductio,, .,' r.vlrich can be used irr tlte nranu litcl.rLle ol'
Sugar cane I (Sacchuttutt paper. Banana and sugar catte ate rvidel.v

olfi.cnarunt) popularly knorvn as "Rake" in consurned locally and also us a source ol'
Hrrrsr belorrgs lo rlle gerus Succhurum L. expotl becaLrse' ol. their nutrielrl
ol'tlie grass ianrily Anilo.pogoneue. ltis t conrposition,. cheapneis and availubility ;

,lall .nronocgtyk6onou5.' crop thirt is" (Bishoperol 1983). . ',,'
cullivated artl cotisrrnred in llopical ald Nuttitional elerrrenls rvidcly

. sublropical legions, pliririlill, Ibl Lhe high requiled by lrumau body stl'rrctui e and
lrrrt',rrrils ol'sLrcrl'rse ii is able to store irr its I-rrrictiorrs rrie delired essirrliirllv liorrr tlrc
sterrr (Susln irid AnIe 1998). Alier plarrts consuitred as lbocl. N,letll ions suclt
extlilc(iou ol'sllgilr, rnol:rsses fiorn sugar as copper, cobalt, sodiLrnr ltnd polussittrn
cane is used as il sweeteuer. The residLre are esseniial io li{'e due to tlreir
can also be used iu the production of iuvolvernetrt in some phlsiologicul
alcohol industlially through I'ermentation. frrocesses, alllrough elevated levels have

. -l'he l ller is one ol'nou the lnaiu plocess been lound to be toxic (Au,ololu,2004).
in the industrial plodirction ol'bioethanol.. . Potilssiunr plals an inrportant role llong

. -lhis 
alcolrol is conrnrer:bially employed as rvitlt sodiunr in the acid-base bularrce in

hrel or as an irrrlustlial l v nr:rler:ial lCnlet arrinrals. PotassitHr also lirncrions us u

ct (tl 1911) prirrciprl cation irr cells arrd itt lltc ; .'tc
Baraua (lvlusri Cttvat,lis/ri) also lnd rnusdular exiitation and calbolryritrle

called ";11,1[;1" irr Haus:r is oI llre gertrs rnelabolisnr. The deficiettcy ol'potassiurl
,4y'risa and tlie lirr:rily A4tLsuccoe, Otlier is reported to be very fare due to its

nrernber's ol'this l'arrrily include phntain ol abundurce iu diets. SlmpLonrs. ol' its

cookirrg lranana (1,[rLsu ptralislcu) and deliciencf lrave been lepolted in clrickers
nlririlir heir4r (Ahtsu tattilcs). I'lall- ol'the served rvith rliets contlining brv
rtollrl's l:;rn:rrr:t (rol)s Jrc -Eir,,\rn ill Aliicir ccrncenll;rlion ol lhe elcrnerrl lrr lrrrrrtirr,
artrl Lrsed local1l, (E,rrciltir Encyclopedia, prolonged vomitirrg . ancl diarllreir rrrlv
2001). The eelitrlc palt ola banara fiuil. cause deficjency bl-potassiurn lesLrllirg in
ctltrllirrs 0rr irrcI ge. 75')1, rvaler'. 2i'% rveirkrress alltl d|orvsitrcss 1MC Dorrirld c{

calboh),cLlte arrd about l!/o each ol- l'.It, al 198 l. tvlerill. ct tl 2001, Donald 1994)
protein libre irrril uslr (E,rrculta, 2004). Sodiurn is concenLr;r(ed itr tlte soli tissuc
Otlrer' 1,;111q r'l' tlrc lrlrrrl ;rbt,rrrrd irr Iibre irnd bodi llLrids trl';rrrirrrirls;irrtl Irrrrn;rtt. ll
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dLttlllirlg site 'l'he5' wel'e collcctcti {iorlt

Iurrns (about 50 rrr) belille, at tlre si{c arrd

(allorrt 75rtr) drlrr'l'lstleallr (l'orlr tlrc

rlrrtrtpitrg site rttlcl lalleled lts
I J '': Sltnilllets collcctccl Ltllstte ltttr lltlttr t]te

tlrrnrltirrg sitc

A' Sllntl)1r:s c()llcc{ctl ltt tlrc tltttttpitrt'silc

[) = Sittttlllcs crtllccIcd titltt'ltsll'ci.illl ll'otrt

tlrc dLrtrrltirrg site
'l-hey \\iel'e llrttlotrglrll' li'asllecl io

Il'ee tltettr [l'ottt debris. l-lre battattlt

sarrples wct'e kcltt ilt blaclt Poll'c11,r',.,,.
bugs to lricl riperiilrg Otte llllrt tr';-ts llcrclcti
leai,ing the llesh atrcl tlre otlre.t'1l;.ttt tt'its lc{i

rv'lrole ri,'illr Ihe pccl I]oth sllllll)l95 t'1'cl'e

citt itrto pieces arld allou'ed to tlt'r'at l0'r"(-
in tlre o\/clt. Pceied ltttd u,'lrtllc tlr icti

sntttples \\Iel'e ttracle irlttl llor'r det' trsirtq

1lestle artd ' trltlt'titt' Lttld sIot'ccl irl pllstic
bottles pliot' altalysis. -['lre sallll)les rt'ete

iigestecl usittg collcellfl'ltted tlitric ;.rcitl lrrtl
percliloric acid.(3.1) trtixtrtt'e (Allert t't rtl
1914, Pu1,;1s11 et ul 1970) Blarrl< sttlttllles

wele 1tt'eparetl irr tlre stlllle \\ill)i. Stlttlillrrds

tirr' [-i', Nli ;.ttiil I( \\re t'e 1tt'ellltre tl lttlcl

\\'ere used {br plottirrg tlre calibt'rttiotr

cur'\,es. A Ctrllerrl<lrrrip I;lltttlc
Phototttetei'\\';.ls Ltseil Io clctt:t'tttitle tlle
concentt'atiotts o I the tlletal iotls irr tlie
bi.rttatta altcl strg:-Il' catte slttttltles. Tril;liclrte
deLertlittatiotis wel'e tttltcle itr eltclt case

atici [i'otn tlie calibrtttiorr crll'\,'es. tlre

concetrtt'atiotts o I tlre tttetal iotts \vLrl'tl
' extt'apoluled

llesults and Discussiort
'The results oI the cottcetltrlttitltts ol'

Li':, Na' and I(' in tlte tvltole lttrd llecletl
sarnples o['battatta attd sttgar calle at tlrc
vurious locatiotts oI the cltrttrl;itts -sites ttre

slrorvtt irt tallles I artd 2 ;

iorrrttttl tccltttrl

N Iaterials ttttl N'l ethod
Sltnple collectiort arttl pl-el)al'atitllt:

l'he salttll les o l' lttittttt'ed banalta

attcl sugllr ctttte \\'el'e collected ll'onl the

fiu'nts located ;.tt the I(el"et'etr Gr,r'al'i

play,5 a vital t'ole irl the ircitl-tiase balatlc:e

lrrcl ostttotic t'egtrlltticitt ol- the llody [lrrids

A detlcie ttct, o l- stltlittttr tll diiet leacls to

Iou'e t'ittq o l' tlre tlsttltltic l)l'cssLtl"e ' rv'hich

rcsrrlts in delrl tll'lititltt. Slrrrlltollls tl l'

clctlcienc-v irtcltrtle 1)ool' gt'ou'tit itttd

rctlrrccd tttilizlt iritt tt{' tligtrstctl 1lt'<ilrlitt ;ttltl

cnelq\, (Nlcrilt t't (tl 2001 ) I-itlritrrn is

cssctrtiltl irr It'itcc ;llllotilrts. lts tlc{lcicttcv
rcsrtlts irt tlept'essii't: belrltviot' (lltrsscl

1918, Ilerbet't, I98I)
t-oppi c't rtl 1998, ltave shtlr,vtl that

lalge ltot'tiotts o[' tlre col]sLlttretl r'eqet:rbles

incltrclirrg sttgat' clllle ltticl bltttitttl-t al'e

gro\\'l.l olt colttattr ittttLccl 1l1ots u'itltirr ttt'lllitt
ccntt'es. Nlttttt'ltllr'. ottlr' \'el')i stlrall

cottccntt'lttiotrs o I tltese clettlctlts ll.le

llrescttt in soils lrrttl pllrrrts. DLrtttllirlg sites

itttt'oclitce rt,ltstc 1lt'odLtc:ts ll'otrt llotlr

orglttric llltd ittot'tl;.tttic sr)Lil'ces ltllcl as i-l

resttlt o t- atttltt'oltogenic actii'ities, ' Ilte

cotrcetttt'itLiotts o[- tltese ntetal iotls itl tood

cr'ops gro\vn ri'ithin sLtch ellvil'olllllelll
ittct'euses. (L-lrLr-l;ttttg, I 996)

-l-lre 
[)l'c:icttI irtvestiga{iorr is Lo

cletet'ntine tlre lcvels tll- Nit , l(' ittlcl L,i'

iotis itt llatlttta ;-ttrt[ strgal' cillle ql'owll at tlre

durrrping site ol- l..etaretl Cll'ari, N'littttat.

l'lre aitn is to evalttal-e llte cottcetttt'ittiotls
ol- tltese ntetltl it'rtts ltttcl horv tlte activities

al. the clutttpitte sites at-l-ect their'

concetttt'ations irr tlre cl'ops Since these

crops ut'e poprtlut'. attd i-ll'e ctrltivaLed oll

tlrese clutrtll s itcs. it 1<trort'ledge o l' the

concerttt'atiotts o l- these io,tts at tlre site

cattttot b e o r,'et'enrllhasized.
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r"i l' Ill etirl ions Lo ca(io lr Conc irr t,lrole sarn
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peeled sugilr- cane sarnples

orrc. ( eeled s

0 l3(;' 0938
0 42t
? 603

Lul-t

I)isc rrssio rr

l;r.olrr l-ublc 1 0, tlte concentr.atiou
ol' I i' r'anges ll-onr 0.399 _ 1 Z23gfl<g in
rvlrolc arrrJ lteclecl sanrltles ol- llauaua
(A,ltts'tt cttve tttl islt i) . The highest Li ,

corrcerrt',tio, ol' I Zz3glkg \\/at .blairrecl
ll'orn peeled sanrples at A,,nrpi,,g,it. 

--if-r.

co,cerrt'a.io, or' [-i' i, a]r trre iarnpres is
gcneralll, lo\r,. -t-lris is goocl since [_i, is
ii{:131!1,s1 orrl1, irr ll.lrce i.tntoullts irr livirrg
tissrres (lier,ber.t lgg l), pla,ts usLrally ir.E
r).t'r' so.r'ces o {- lithirrr. 'r',1lle 2,0 ulso
slrou's lori co,uelltr.,tio's o{' t_i ,, ,,;;;;L:rure sunrp lcs rv,ith the Irigh"est
conccntnrtiorr o I' 0.93 gCkg in pJelect
sirrrrples. 'r'rre [*,o restr]ts .e'errr trrai lror.e.l' l-i' is c.rrccrrlr.utecl i,,t 

tit,, ";r;;;;;
slunltlcs o l- bllltillti_l and sLlgilr cal)e. TIris
rbsc.r,uIiri, c'rrltl ,re* tirt ii,;" 1,1;,;,;;Ittttlcr irri,cstigltioir selectii,el), .u,,..l,tr.atc
{lre rrrctui iorrs irr rlrc llcslr t.t,*,1. i,
thc'cltr'c .* ollsc'r'ed dirrLtio, e|rbct rltre tcr

lorver concenIr'ation o l- tlre it)us in
lvhole sarnirlc conrpar.ecl to the Ilesh .

lionr 4

srte re
the io

rnetal iclns

co ricctilurtr:s

(Sirarnb

higirest Na'
lbund irt r.v

891 ro 8 705
nrples at llie dtrnt plrlq
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tlllle at the
te

The cclrrcentr.alion o l- I( , r.angccl
llonr -l I I8 to (r l.l I g/ltg in ill. (.ut,(,n,tirt,i
slrrirples rvitrr trrc Irigrrcst ctlrrr:crrtr.u(iilrr irr
*'lrerlc s,r1'rl)lcs:rt tlte tlril,l)irrg sitc I.lrishigh concentr-ltion , is i,ot- sLrrpr.isine
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ltecarrse l.r' is l<norv'n to 1re r lor-nt Iuncticlris
strclr ls carLrolrvrltrte rrretaltolisni as well
Irs ccll rtrctabolisrrr irr ltlurrts (\\/eilster anil
\Arillson 1986) A sirrrilar- higlr
concenlt'ilIiolt o [' l( \\ji-rs tbunc] iu
S.oJfir'inrtrtttn. u lrolc strrrrple at thc
duniping site as slrot'n irr'l'able 2.

'l'ub:les I irnd 2 sholved thal {.he

arriounls o l- tlre iorrs lu'e higher at tlrc
dtrrrrltirrg site {trr lil tlre s:.urrltles analyzecl.'I'lre irrcreaserl ltolltrtion at tlre durtrliirrg
sites nra\/ Lre responsibIe [or- the hi$rei-
corrcen{r'atiorrs o l'Na' urrcl I(' at tlrese si:tes.

Corrclrr.siolr
Frorn tlre clata obtuinecl, there was a highel-
croncen(t'atiorr o l- all the nreti.rl ions irr

" sarnllles collecteil at the durlping site,
u'lrich irrclicates hielr lccurnulaticlrr ol' tlrese
ions ut suclt sites. ln barrana \Nl.
c;tn'trtriislri.) llrc coucelrtlaLior.r ol' Li' is
Irighest irr tlre peeled sarlples r,vhile.Nir'
ancl l(' ilre highest irr the rvhole salnples. A
sirnilur trerrd is ollsen,ecl irr srrgat. cane
(S.oJJicittot"ttrtt). It is thelefbre evilent tlrat
pollutiolt at durrrpirrg sites incleases tlre
levels ol'tlrese rnctal ions irr barralra alrci

Ilel'rrcrrr.es
Itislrolr. l).1), ( lultcy L 1., \\/illilrrrs. l;.11. (19[t])

"('r'rrp Scicrrct: irrrtl I;ootl lrrotltrctittrr". l\[iiclrr
lrrrhfislrtrrs. I I ti

,,\u.lirlri ( ) l( 1l0r)4). ,.1 )c:lcr-,tirrati.ri .l'
Vlrrrirtlitrrrr i, lj.trtls l^, Atrrrrric,,\lrs.rl.rlirrrr
S1r:clrrluclr{',.1li.itrrrt .Irtitt'rtrtI rtf iir:iatttu uttrI

\'lcl)onaltl I, li. I'tlrr,;ri.rls ll ,,\ . (ircctrlt;ilglt .l.li lt
( 1981.1 ",,\riirl;rl Nrrlr'iliorr. J"' (:r[ l.ongrrurrr
lrrc t I ij.r\. 13-i-ltttt

Nlcrill J.( I, it,lortori -l.J.l). Sorlcarr S.ll. (l{t()l).
"i\,letals'; irr: IIlrlus \\'trlt (,-:tl). trrrrrcilties trrrtl
Nlctlrotl:.; ol' 'l'oxicnlog\,. 

Urlt ctl. l;ri,lor ;rrrrl.
I it';tt rcis, l'l rillrlcl 1tl ri;1 (12[r)-11( 5

I )orr;rlrl t I ( l()().1). ,,1)otlrssirur)''. lrr. llrrt:r,clrr;rctli;r
z\nrcric;rrur. \'ol. 21. ( iltrlit:r. hrc. I t. S.,,\. r,4-s-

_s5

litrsscl. l..tl. (1978) "llc:rr'\, it'lctlls irr l;6.11 .l'
. z\nirrlrl ()rigirr" irr: Iirctlcr.icl,l \\,io (r,tl).

'l'oxir:it5, o[' I [crur,\, N,lut;rls irr tlrc Irtrr ir.rrrrtcrrt.
\/nl. I. N,[urcel I )cklicr Irrc. \crr,\'111li ]- l{r

llcrl,"-rl. l. ( l()ll l) "l itlritrrrr" irr Irnt:\r,lo|q,111;1
r\rrrcr iclrur. \i rrl. l7 ( irolicr lrrc. t i S. i\ f 5,rn
l-((rJ

| 1r1r1rt. 5, l';rciorri ( i. ( )li'. icri \. ( rt'i;lt ,,rri,. I

( l998). "AccLurrulaliorr o["['racc rrrcluls irr tlrc
l.iclrcrr litt:t'ttiu l)t-trtttt.tlt.i tr.lrrrsplarrtctl,ll
[rionrorritorirrg sil.cs irr ccntl.;tl ltl[''.

' l).1'ologi,st l()1. l. 45 l-454
('lrrr-larrg \\'. ( l(.)()(r) "l:sscrrrtiul lrrrl lrrric llirLc

clcrrrcnls irr thc ( llrirrcsc rrrctlicirrr:" . Jotrt.tttrl of' lltttlio i\itttlctt' ('ltattti.stt-.1.. 2l l. _1. l3l-147
i\llcn S.l:j.; (iritrslrau,,. ll.N,l; I)irrl,lirrsnr.r. J :\,

!luarrrrllv, (l; (1974). "(lltcrrricll Arurlr.sis o['
Il)cological nraterials". Illack \\,r:li Scicrrtif rc
|trhlicit(irrtrs. ( )xlirrtl. I rrnthrrr lt I -Sl. l()(r---()()

. l)it\ltri;rrr. Il li. l'rr\,,lo;ur l'.'l . ( r:rrc. lt ,\; ( l ()Tr r1

"lilctncntal ,\ntrlt.sis . ol' Soils lrirl Sirg;rr
' pnrrlucts lrv Ar\S;rrrrl lil:S'..St.rgur Nru,s. \,rrl

4ri(l); 376-8(i\hst).
liluirrrbcrgcr lt.J. (I 971)) "'l'lrr: lJcnclicill I it'rL.cts .r'

'l'nrce [llcrricrrts". ln: I;rctlcr-iclt \\/.( ) (lrrl).
'[,xicitv {rl' llcurr,r' rrrctuls irr tlrcr I:rrrirri*rrrcrrt

. \/olf . N,l;rrccl I )cl,ll,lcr- lrrc. N.\,. (rli()-(r()5
\\'clrslcr (' (': \\rilsorr l) \\r (1,)ii(;) .,.,\!n.ir.rrlltrr.t. 

irr
rlic 'l'rrrllit:s',. l',r crl. ( ilon, Ilousc ( )ltl;rlrorrur.
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