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ABSTRACT

Medicinal plants were the potent source of theripenolecules to heal various diseases in the wdihd amount
of heavy metals in the plants was analyzed to stimapotential threat of their effects to the angnahd human
beings who consume them as such or their derivedugts. The work is much more beneficial as thaagatutrient
content of the medicinal plants in terms of theeasial trace elements could also be identified. Ctecentration
levels (mg/l) of the selected trace metals (Ni, Cu, Zn, Mn, Pb) were estimated in some of the irtgot herbal
plants of the Vellore district. The atomic absarptispectrophotometer was employed for the estimaifcheavy
metals of four different plant species that werltected from different locations within Vellore tli€t. The plants
selected for the analysis weiremblica officinalis, Phyllanthus emblica, Azadirachta indica and Balanites

aegyptiaca. The metal contents in the samples were deternmanddwvas found tha&mblica officinalis has the level
of metals in the range of Cu>Cr>Mn>ZreEhyllanthus emblica Cu>Cr>Zn>Mn, Azadirachta indica has
Cu>Zn>Cr>Mn andBalanites aegyptiaca has Cu>Mn>Zn>Cr. Nickel and lead was found compjetbsent in all
the four plants investigated.
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INTRODUCTION

The human body requires a number of minerals feir girowth and other activities which are obtaifiexin plants,
since plants absorb and accumulate minerals frenettvironment which is necessary for its growtlanB can also
accumulate metals from the environment. Among tifferdnt type of minerals, traces of Cd and Pb haen
detected and reported in all plants and foodstuffs.

Medicinal plants play an important role from thei@nt period as they are used in traditional medicnd also as
home remedies. Environment, pollution, atmosphsod, harvesting and handling are some of the factahich
play a major role in contamination of medicinal pkaby metals and also by microbial growth. Themefit is
necessary to measure and establish the levels tHllimeelements in the herbal plants as these eltsnehen
consumed at higher levels become toxic. The Wordlth Organization also emphasized the need torerika
quality of plant and its products by using modeznhnhiques and applying suitable standards [1]hé&present
study, the concentration of various metallic eletaein the medicinal plantEmblica officinalis, Phyllanthus
emblica L., Azadirachta indica A. Juss, Balanites aegyptiaca Del. were analyzed using atomic absorption
spectrophotometry.
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Emblica officinalis is commonly known as amla. The fruit of this plantused in Indian traditional and Unani
medicine. The fruit ofEmblica officinalis was usedas diuretic, adaptogenic, hepatoprotective, antitym
hypocholestrolemia, antioxidant, antiulcerogenitj-anflammatory, antimicrobial, analgesics andipyitetic agents
[2, 3, 4]. The fruit ofE. officinalis has been found to contain tannic compounds emiicarmnd B which found to
have significantnvitro antioxidant activity [5].

Phyllanthus emblica L. called as “Amla” in hindi is a tree of small oroderate size with a greenish-grey bark [6].
Phyllanthus emblica L has several class of secondary metabolites useatainflammatory and anti- pyretic agent
by the rural population and for treating severalodilers such as the scurvy, cancer and heart diseasl anti-
neutrophilic and anti-platelet activity [6, 7], &utral, antimutagenic, anti-allergic, anti-bactdrigastro-protective
and anti-proliferative activities [6, 7, 8].

Azadirachta indica A. Juss (synMelia azadirachta) popularly known as Indian neem (margosa tre@)el known
plant in India and its neighbouring countries [0].1Nimbidin, a bitter crude extracted from thé afi seed kernels
have been reported to have several biological iiesv[9]. Azadirachtin isolated from the neem sé®ed strong
antifeedant [9, 11] and antimalarial activity. Aakygedunin compound isolated from the seed dihefplant has
been reported to exhibit moderate antibacteriavigctigainst some strains of human pathogenicdrac{9].

Balanites aegyptiaca Del. belongs to thdamily of Zygophyllaceae and it is one of the most common wild plant
species [1]. The plant is called as Hingu in Hiadd Nanjundan in Tamil [12, 13]. In India, therglés found in
drier areas of Rajasthan, Gujarat, Madhya Pradastt, Deccan and also in peninsular India [14]. Tlaatpis
commonly used in traditional medicine and has besported to have a number of cytotoxic and cytastat
compounds [15]Balanites aegyptiaca contains saponins which have several biologica@bities such as antifungal,
larvicidal, antimicrobial actions [16] and also iainflammatory properties [15].

Heavy metal uptake by the plants is therefore anrpathway of metal transfer from sediments and mtatéhe food
web. The metal uptake by the plant is determinednieyal mobility and bioavailability. Most of the quedures
adopted involve dry ashing or a wet digestion usiitgc acid alone, or in combination with perchtoacid or
hydrogen peroxide. This study adopts the proceddirevernight wet digestion with nitric acid alonerfthe
determination of heavy metals [17]. Plants can amdate metal in their parts and transfers it frasilssinto the
food chain [18]. This accumulation is one of thesmserious environmental concerns because of thental
harmful effects that toxic metals could have onreis and human health. Some metals like zinc, icopper,
chromium and cobalt are toxic only at higher coticgions, while others like lead, mercury and cadmiare
exclusively toxic [19].

MATERIALS AND METHODS

Sampling area:

The leaves of the planBnblica officinalis, Phyllanthus emblica, Azadirachta indica andBal anites aegyptiaca were
collected from poigai village near Vellore distridtamilnadu, India and transferred in a sterildlctloag and were
transferred to the laboratory.

Sample preparation:
The samples were thoroughly washed with deionizateny shade dried at room temperature for aboutahs,
ground into powder with a mechanical grinder anchbgenized. The samples were subsequently storegpiarate
sample bottles [20].

Overnight digestion with conc. HNG;:

Ten milliliters of concentrated HNQJultrapure 65%) was added to 1 g leaf sample #oded to stand overnight

at room temperature. The samples were then heatetitf at 126C, after which the temperature was increased to
140C. The digestion was continued at this temperaturél about 1ml of acid remained. After coolingeth
suspension was filtered in a 50ml volumetric flaskl diluted to the mark [20]. Stock standard sohgiof Copper
(Cu), Chromium (Cr), Manganese (Mn), Nickel(Ni),nZ{zZn) and Lead(Pb) containing 1000ppm of each Imeta
were prepared by dissolving weighed quantities mbrapriate dried analytical grade salts in digtillevater.
Calibration standards of 1ppm, 2ppm and 3ppm ofi edement were obtained by appropriate dilutiothef stock
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solutions. The Cu, Cr, Mn, Ni, Zn, Pb contents wereasured using flame atomic absorption spectrgmétre
elements were measured under the optimum opereimgdjtions with air-acetylene flame.

RESULTS AND DISCUSSION

A total of 6 elements (Cu, Cr, Mn, Ni, Zn, and Ridre determined in the powdered leaf samples oficimed

plants using atomic absorption spectrophotomet&S)AFig 1,2,3,4 shows the concentrations of varimesals, in
the analyzed herbal plants. The study revealedaihdhe metals were accumulated to greater oetesstents by
the 4 plant species studied, except that of niakel lead.

Copper is one of the essential metals which isireduor the normal plant growth and developmerdpger is a
co-factor for metalloproteins and play a major rioleseveral metabolic pathways. Though it is esaktite excess
levels of copper in the plant would inhibit its grtn and alters certain cellular processes. Theraptigenic release
of heavy metals into the environment by mining, kimg manufacturing, agriculture and waste disposa
technologies is a major cause for the excess adatiom of copper in nature as well as in plants][Zince the
higher concentration of Cu becomes toxic due tdiigh redox properties it has to be maintainecimdr levels in
the body [22].

Chromium has a wide use in the industries and isidered as a serious environmental pollutant.lamtp the
toxicity of chromium is based on its valence sfaeCr (lll) is less toxic when compared to Cr YMChromium is
not absorbed directly by plants rather it gets audated by carrier ions like sulfate or iron. Chiom toxicity
alters the plant germination, its complete growgtafiecting photosynthesis, other metabolic proegssd the total
dry matter production [23].

Zinc is an essential micronutrient which is invalvi@ many biochemical reactions in the plaiitss required for
the optimum crop growth and it is taken in divaléarm by the plants [24]. Manganese is also anrdgsdenetallic
compound that plays a vital role in the photosysithenitrogen metabolism and in the formation ofieot
compounds that are required for the plant metatnd5].

Figure 1 shows the heavy metal content in Hnmeblica officinalis where the nickel and lead metals were not
detected. The level of copper was found to be ghe case of the leaf samplekrfblica officinalis followed by
chromium, manganese and zinc. Figure 2 shows theyheetal content in thhyllanthus emblica where the same
copper concentration was found to be in high leveen compared to that of other metal levels detkecide
highest level was found to be of copper which Ilfeed by the chromium, zinc and manganese.

The neem planfzadirachta indica was already investigated for the presence of icettaavy metals and their
concentration was found to be zinc 15.7, coppe2,lirbn 188, manganese 46.5, sodium 138, lead P@8@ssium
19220, magnesium 5630, calcium 3543, and phosphd®00 ppm levels [1]. In the present stubiadirachta
indica showed the presence of heavy metals in the comatem of copper 1.655, chromium 0.145, zinc 0.294,
manganese 0.348 ppm where the copper concentratisnfound to be at the maximum level followed bg th
manganese, zinc and chromium. The heavy metal mbint¢he above plant was not found in large amsudence,
this work would support the application in the ab@lants due to their heavy metal accumulation dgpa

The Balanites aegyptiaca was also investigated to detect the presenceafyjhmetals and the report obtained would
be the beneficial one as only few research aditvere carried out in the above plBatanites aegyptiaca. The
copper was found to be the highly concentratetiéenabove plant followed by the manganese, zinacchnamium.

All the investigated plants showed the highestlleéeopper in the leaf parts. The heavy metal enhin the plant
induces stress to the plant and causes variouasdisether stress related concerns, etc. So, #tketagnaintain the
quality control of the products obtained from theditinal plants has attained a great interest qdatily in the
field of pharmaceutical industries. Medicinal pkmtere given the standard values for the presehbeavy metal
content by the World Health Organization. These suess help us to be free from metal contaminatedtpl
products.

The source of the metal content in the soil is tyaflue to the over usage of the artificial ferélig, industrial
effluent drop out to the agricultural land areas] ather man made activities. Thus, from the dwl heavy metal
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content were transferred to the plant parts thatevemnsumed by the human and animal species. Hénee,
bioaccumulation of the heavy metal content woutdinatthe greater deposition in various areas daftplenimal and
human. The standard levels obtained for the foualmesuch as copper was found to be 4-15ppm ,mittlee wide
range of 15-200ppm, followed by the manganese curateon as 2-685 ppm [1]. The detection level afochium
has a limitation of about 0.12ppm per gram [20].

Comparing the obtained values to the standarddiioit values, we can conclude that the copper ctratén was
found to be less than the detection limit and hel@e@ot possess any harm in the products obtainedfahem.
Same way, the zinc and manganese concentratidmeddliove plants were also found to be less thastdrelard
limits. But, chromium concentration was found toHigher than that of the standard level in all filmgr plants out
of which Emblica officinalis reaches the peak in the graph obtained.
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CONCLUSION

The heavy metal stress in the plant affects theeenycle of life due their accumulation in the loigical species
and further biomagnifications to the higher ordevels thereby accumulating as much of metal stressothe
environment. Heavy metals cause stress to theiodife body and hence affects the oxidation pocedled as the
oxidative damage. The heavy metal content in thetplas beneficial only to a certain limit. Theeatatination of
heavy metal content in the plant depends on therfasuch as the area of collection, sample cadleqirocedures,

1460
Pelagia Research Library



A. Sathiaveluet al Euro. J. Exp. Bio., 2012, 2 (5):1457-1461

preparation of the sample extract by various digesnethods, etc. The research has to be developbé area of
medicinal plants to produce both the therapeutitembe and for the development of protective meidmarsuch as
the metal absorption information through the figlddies has to be done.
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