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ABSTRACT

Most of the herbal medicines analysed for heavy metals, are found to be having higher concentration of one or
more elements. Therefore, limit tests of heavy metals are essential for herbal medicines. Thereisalso aneed for
heavy metal analysisto be an integral part of the standardization of herbal medicines. Tridax procumbensis one
of the herbs abundantly found all over Indiagrowing wild in the fields as aweed. The use of Tridax procumbens
asawound healing plant was already known, but “Anti-diabetic activity of leaf extract of Tridax procumbens (1);
Anti-hepatotoxic and anti-oxidant defence potential of Tridax procumbens (2)” arerecently reported. Toxic Heavy
metals such as Copper (Cu), Lead (Pb), Cadmium (Cd), Selenium (Se), Arsenic (As) and Mercury (Hg) were
analyzed by Inductive Coupled Plasma (ICP) Spectroscopy and Cu metal was studied in detail for regional

variation. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Meta saresgnificant to human asafew likeZinc,
Copper and Iron form important component of cell and
co-factor in several metalloenzymes. However,
increased concentration of the metalsin human beings
can affect mineral and enzyme status. The metals
irreversibly bind to active sites of enzymes, thereby
destroying norma metabolismand producing high-level
toxicity.

Inthe past few yearsthere hasbeen resurgencein
the usage of herbal medicineamongthetraditional as
well asthemodern consumersof herba products. Asa
result, thedemand for high standard, reliable and con-
taminant freeherba medicineisincreasing by theregu-
latory agencies, consumer groupsand manufacturing
units.

Heavy metalsareamatter of concerninthe herba
drugs, especidly as certain plants have thetendency of
storing heavy meta sfrom the soil, polluted water and

atmosphere. There hasbeen considerableresearch on
theresponseof plantsto heavy meta's, themechanism,
which helpsplantsto surviveinmeta contaminated en-
vironments, istill not very clear. Thisisparticularly
evident with respect to theplantshavinglonglife span,
liketrees. Most of the research carried out so far on
heavy metal s has been on herbaceous or short lived
plantg®12, Studiescarried out on higher plantsrevea
that they can be used asaccumul ativemonitorsof many
meta e ementsin polluted aress. Thereareanumber of
reportsindicating that plantsmay be ableto acclimatize
to presence of pollution and contamination®°3, How-
ever, the compl ete mechanism of metal tolerancefor
any plant hasyet to bedescribed. Thereisasolimited
information availableon thelimits of metal tolerance
and theactua metal concentration abovewhich further
adaptation of metd or metasispossiblel?. Thus, meta
tolerancemay betheresult of genetically inherited phys-
ologica mechanism. Theability of aplant to respond
phenotypically to astress may therefore bean impor-
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Figurel: Aplot of heavy metalspresent intridax procumbens
against itsconcentration
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Figure3: Aplot of copper metal concentration in soil across
India

TABLE 1: Metal concentrationsin tridax procumbensplant
powder (M umbai)

Mumbai Average
Metal ‘Conc. (PPM) Conc. (PPM) Conc. (PPM)  conc.
samplel  sample?2 sample3  (PPM)
Mercury ND ND ND 0.00
Arsenic 0.39 0.36 0.41 0.39
Selenium ND ND ND 0.00
Cadmium 0.46 0.45 0.46 0.46
Lead 6.49 6.44 6.52 6.48
Copper 29.99 29.88 30.02 29.96

Note : In the above table abbreviations Conc., PPM and ND
stands for concentration, Parts per million and not detected
respectively

tant mechanism in the survival of aplant™. Tridax
procumbensisasemi-prosrate perennia herb belong-
ingtofamily Agteraceaegrowing wildin planesthrough-
out India. Tridax procumbens exhibits several phar-
macological activities like used to stop bleeding,
diarrheca, malaria, somachache, pacifiesvitiated pitta,
inflammeation, ulcers and fistula and hemorrhoids, while
itsanti-diabetic, anti-hepatotoxi c and anti-oxidant prop-
ertiesarerecently reveded. Six toxic heavy metassuch
asMercury (Hg), Arsenic (As), Selenium (Se), Cad-
mium (Cd), Lead (Pb), and Copper (Cu) were ana-
lyzed by Inductive Coupled Plasma Spectroscopy (ICP-
AES). ICP-AESisoneof theandytica techniquesused
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Figure 2 : A plot of copper metal concentration in tridax
procumbensplant powder acrosslndia
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Figure4: Piediagramrepresenting reative per centageabun-
danceof copper intridax procumbensplant powder from dif-
ferent regionsof India

for quantitative determination of traceel ements.
EXPERIMENTAL

M aterialsand methods

Tridax Procumbens plant was coll ected, washed,
dried in the shade, powdered, and the powder was
passed through an BSS 80-mesh sieveand storedinan
artight container at 25°C. Toxic Heavy metalssuch as
Mercury (Hg), Arsenic (As), Selenium (Se), Cadmium
(Cd), Lead (Pb), and Copper (Cu) wereanalyzed in
dried Tridax procumbens plant powder by Inductive
Coupled Plasma Spectroscopy. Since Copper content
wasfound to be abundant in Tridax Procumbensplant
samplefrom Bhandup, Mumbai (Maharashtra). Hence
from various geographical regions plant samples of
Tridax Procumbens and respective soil sampleswere
collected, powdered and anayzed by using ICP-AES
for their Copper content. Thisestimationwasdoneat
partsper million (PPM) levd.

ICPisbased on the principle of Atomic Emission
Spectroscopy. ICP-AESisone of the most advanced
techniquesfor thetrace elementsanalysisaswell as
major and minor constituents of aqueous and non -
aqueous solutionsasit hasawidelinear dynamicrange
unlikeAtomicAbsorption Spectroscopy (AAS).
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TABLE 2: Copper concentration (ppm) in tridax procumbens
plant powder and itsrespective soil

Copper estimation (PPM)

Concentration

Region Bioconcentration

s camn O
plant powder (BCF = Criota/ Cani)
Mumbai (Bhandup) 29.96 444 0.07
Pune (Regiond 23.08 165 0.14

research institute)
Madhya Pradesh (Itarsi)

Uttar Pradesh
(Babhnan)

Note : Each reading in above table is mean of three readings.
C,.. and C_, erethetotal metal concentration in taxa and soil
respectively in pg/mL

523 25.4 0.21

9.23 28.50 0.32

TABLE 3: Relativeper centage abundanceof copper in tridax
procumbensplant powder from different regionsof India

Copper concentration

. . . Relative %
Region in Tridax procumbens abundance
(ppm)
Mumbai (Bhandup) 29.96 44.39
Pune (R.R.I) 23.08 34.19
Madhya Pradesh(ltarsi) 5.23 7.75
Uttar Pradesh (Babhnan) 9.23 13.67

RESULTSAND DISCUSSION

Theresultsof thisheavy metal andysisfrom Tridax
Procumbens plant sample from Bhandup, Mumbai
(Maharashtra) have been presentedin TABLE 1 and
figure 1. Mercury and Selenium werenot detected in
the plant powder of Tridax procumbens.The concen-
tration of Arsenic and Cadmium wasfound to bemini-
mum 0.39 and 0.46 ppm respectively, whilefor Lead
and Copper it was 6.48 and 29.96 ppm respectively.

Amongst al the metals analyzed from Tridax
Procumbens plant powder the concentration of Cop-
per metal wasfound to bein mgor quantity 29.96 ppm
inthisregion hence Copper metal wasdecided to be
Sudiedindetall.

Tridax Procumbens plant sampleswere collected
from Mumbai, Pune, Madhya Pradesh, and Uttar
PradeshinIndia Plant samplesweredried and pow-
dered and withitssoil samplefrom respectiveregionit
was analyzed for Copper content for regional varia-
tion. Theresultsobtained arementioned in TABLE 2
and graphically represented in figure 2 and 3 of plant
samples of Tridax Procumbens and respective soil
samples.

Hnalytical CHEMISTRY o

Copper content in Tridax procumbens plant pow-
der was observed to be maximum in sample from
Mumbai (29.96 ppm) followed by Pune (23.08 ppm),
while it was observed to be comparatively lower in
Tridax procumbens plant powder from Madhya
Pradesh and Uttar Pradesh (5.23 ppm and 9.23 ppm
respectively).

Soil analysis for copper content from Mumbai,
Pune, Madhya Pradesh, and Uttar Pradesh wasfound
to be 444 ppm, 165 ppm, 25.4 ppm and 28.5 ppm
respectively. Hencefrom the above dataand from ob-
servationsrecorded in TABLE 2 we can say that the
amount of copper in Tridax procumbens Plant pow-
der from Mumbai ishighest followed by Pune, and Uttar
Pradesh. Whileitisthelowestin Plant powder from
MadhyaPradesh, which can be concluded from TABLE
3andthefollowing Piediagramfigure4.

The abundance of copper metal in Tridax
procunmbens plant powder ishigherinMumbai followed
by Pune, Uttar Pradesh and Madhya Pradeshisdueto
higher uptake of copper meta from itsrespective soil.
Sincethe abundance of copper metd in respective soil
a so existed in thesamemanner higher in Mumbai fol-
lowed by Pune, Uttar Pradesh and M adhya Pradesh
(TABLE 2). Asthelowest BCF (Bioconcentration Fac-
tor) value of 0.07 wasfound for Tridax procumbens
plant samplefrom Mumbai, hencethe accumul ation of
copper inthe plant wasdueto higher copper contentin
thesail.

The relative Percentage abundance of copper in
Tridax procumbens plant powder isfound to be maxi-
mum in Mumbai (44.39 %) followed by Pune (34.19
%). While plant samplesfrom Madhya Pradesh and
Uttar Pradesh had arelative percentage abundance of
7.75% and 13.67 % respectively (Figure4).

Copper isan essentid metd for norma plant growth
and development, althoughitisalso potentialy toxic.
Copper participatesin numerous physiological pro-
cesses and is an essential cofactor for many
metaloproteins, however, problemsarisewhen excess
copperispresentincdls.

At concentrations abovethose required for opti-
mal growth copper inhibits growth and interferewith
important cellular processes such as photosynthesisand
respiration. Plantsgrown inthe presenceof highlevels
of copper normally show reduced biomass, alower
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content of chlorophyll and alterations of chloroplast
structure. Itissaid, that copper interfereswiththe bio-
synthesisof the photosynthetic machinery modifyingthe
pigment and protein composition of photosynthetic
membranes.

Thehigher content of copper intherespectivesoil
may bedueto the natural composition of the soil or due
to anthropogenic release of heavy metasinto the envi-
ronment through mining, smelting, manufacturing, agri-
culture and waste disposd technologies.

In Mumbai Tridax Procumbens plant and soil
sampleswere collected from Bhandup station, railway
yardwhichisinthevicnity of GKW, Crompton greaves,
Indian Smelting Link chain, Jai Hind Oils AdityaBirla
Alloy company at Bhandup, Mumbai. The plant and
soil sampl esexhibited higher concentration of copper
29.96 and 444 ppm respectively and hence the ob-
served BCF (Bioconcentration Factor) va uefound was
0.07. The copper concentration of 444 ppminthe soil
clearlyillustrated the effect of smeltingand wastedis-
posal technologies.

The capability of Tridax procumbensto grow on
copper rich soilsexhibitsits devel oped copper resis-
tance mechanism and hence evolved ecotypes. The
heavy metd andysisof Tridax procumbens plant pow-
der and profiling of copper content can be used asa
supporting data for standardization of Tridax
procumbens.

—> Fyll Poper
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