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ABSTRACT

Medicinal plants of south Indian region were investigated for comparison
of trace elements by flame atomic absorption spectrophotometer (FAAS).
The levels (ppm) of Fe, Mn, Cu, Co, Ni, Zn, Na, K, Mg and Cain twenty
important herbal plants, and soil were estimated by FAAS. Among all the
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trace elements, the estimated amount of Fe was highest and ranged be-
tween 28.3ppm in Ficus Carica to 12979ppm in Terminalia Arjuna. The
concentration level of Ca was highest among all the micro elements. It
ranged between 0.33%-4.4%. The lowest concentration of Cawasfound in

Pongamia Pinnata and highest in Coleus Forskohlii.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Plants have aways been an exemplary source of
drugsand play animportant rolein traditional medi-
cine. Medicinal plantsarewidely consumed ashome
remedies. The past decade has seen asignificant in-
creaseintheuse of herba medicinedueto their mini-
mal side effects, availability and acceptability to the
magj ority of the population of third world countries. The
World Health Organi zation (WHO) has estimated that
about 80% of the global populationreliesmainly on
traditional medicinefor primary careandtherearere-
portsindicating that about 51% of al drug preparations
inindustriaized countriesderived from plants. Medici-
nal plantsare not only important for pharmacol ogical
research but al so drug devel opment, and asraw mate-
ridsfor thepharmaceuticd indugtries. Environment, pol-
lution, atmosphere, soil, harvesting and handling are
some of the factors, which play animportant rolein
contamination of medicinal plantsby metalsand mi-

crobes. Trace el ementshave both curativeand preven-
tiverolein combating diseases. In excessingestion,
thesed ementswould havetoxic effectsto human body.
Itisthereforeof great interest to establishthelevelsof
metdliceementsin common herbd plants.
Metalshavebeeninvestigated in different plant ma-
terid sto establishtheir norma concentrationrangeand
evauaether rolein plantsaspart of human medicina
treatment. Inrecent years, with enhanced awareness of
theimportance of trace dementsin health and disease,
an increasing number of reports on therole of trace
elementsintraditiona medicind plantshavebeen pub-
lished. Seven of themost important Egyptian medicina
plants (‘Halfa barr’ (Cympobogon proximus), ‘Salam’
(Acaciaehrenbergiana), ‘Kharaaz’ (Acaciaalbida),
‘Ghalqga’ (Pergularia tomentosa), ‘Argel” (Soleno-
stemma arghel), ‘Hegleeg’ (Balanites aegyptiaca)
and ‘Handal’ (Citrullus colocynthis)), and the soil in
which they were grown were analyzed for minor (Zn,
Cu, Se, Mn and Fe) and mgjor elements (K, Na, Ca,
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Mg) using flame atomic absorption spectroscopy
(FAAS)W. Amongal metals, Sewasreportedinvery
tracelevel, whileZnin very high concentration. Badri
et d.?, haveanalyzed metal contentsintwo dominant
plant species viz., Senna alexandrina and Cleome
droserifolia, and soil collected from the eastern desert
of Egypt!?. Theresultshave shown that therewas no
correlation betweentheleve of metal concentrationsin
plantsand soil. The concentration levels (ppm) of se-
lected trace e ements (Fe, Mn, Cu, Pb and Zn) and
macronutrients(Na, K, Mgand Ca), dongwith P, were
estimated® using AASin some of theimportant herbal
plants of the southwest part of Nigeria. Anacardium
occidentale had the highest concentration of Na
(613+0.60) whileAzadirachtaindicahad the highest
contentsof Pb (0.49+0.03) and Mg (5630+12). Seven
medicinal plants collected from Egypt such as
Macroptiliumatropur pureum, Pennisetumglaucum,
Cyamopsis tetragonolobus, Dolichos purpureus,
Cajanuscajan, Cajanuscajan and Prosopisjuliflora
were chosen to estimatethe metalsviz., Ag, Au, Cd,
Co, Cu, Fe, K, Mn, Mg, Na, Ni, Pb, Sr,and Znusing
AAS4. WhileF, Cl-and I- content were determined
by lon Selective Electrodes. Thework demonstrated
that elementa metabolism, animal nutrition, toxicologi-
cal effect and their uses astherapeutic plants. Rai et
al.[ estimated the Co and Mn concentrationsin some
important medicind plantscollected from different parts
of the Indiaand compared the Co and Mn concentra-
tionin different locations®. A large number of leafy
samplesof medicinaly important plantswere collected
from Tirupati hillsof south India®. The sampleswere
dried, grinded, dissolvedin conc. HNO, and anayzed
usinginductively coupled plasma-atomic emisson spec-
troscopy (ICP-AES). The concentration level sof met-
alssuch asZn, Cu, Ni, Co, Pb, As, Se, K, Cr, Na, R,
S, Fe, CaMg, Mn and Fewereestimated. Concentra-
tionsof toxic aswell asnon-toxic trace e ements esti-
mated were shown a high degree of biological, sea-
sonal and spatial variability. Curry leaves (Murraya
koenigii), collected from different statesof India, were
analyzed for 6 minor (Ca, Cl, K, Mg, Naand P) and
20trace (As, Ba, Br, Ce, Co, Cr, Cs, Cu, Fe, Hg, La,
Mn, Rb, Sb, Sc, Se, St, Th, V and Zn) e ementsusing
instrumental neutron activation analysis(INAA). In
addition, Ni, Cd and Pb were determined by AAS.
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Most e ementsvaried over awiderange, depending on
geo-environmental factorsand loca soil characteris-
tics. Fe, Mn, Na, K, Rb, Seand P vary by afactor of
3-5whereasBr, Cs, Sc, Thand Zn varied by an order
of magnitude. Leaves collected from the southern zone
wereenriched withK, Mg, Mn, Cl and P but depl eted
in Se. However, leaves from the northern zonewere
particularly enrichedin Cawhereasthosefromthewest-
ern zonewereenriched with Zn.

Atomic spectroscopic techniquesviz., AAS, ICP-
AESand ICP-MSarewidely used for analysisof trace
aswell asmicro e ements. AASisthemost extensively
used techniquefor determination of meta eementsin
different sample matrices. Generally flame-AAS
(FAAS) and graphitefurnaceAAS (GFAAS) areused
depending upon the concentration of theana ytesto be
determined. The present manuscript describesthe esti-
mation of tracelevelsof Fe, Mn, Cu, Co, Ni, Zn, Na,
K, Mgand Caintwenty medicinal plantsand the soil
collected from the south Indianregion by FAAS. The
present investigation comparescollected plantsand soil
samplesfor themajor and trace e ement contents.

MATERIALSAND METHODS

Samplecollection

Plantsand the surrounding soil werecollected from
botanical garden, OsmaniaUniversity, Hyderabad, a
south central part of Indiain February 2009 and iden-
tified according to Bentham Huckar classification.

Samplepreparation

The plant sampleswere harvested at different lo-
cationswithin botanica garden, OsmaniaUniversity,
Hyderabad, India. Sampling has been carried out tak-
ing all possible precautionswith respect to elemental
lossesand contamination. Theidentities, aswell asthe
medicina properties, of theplant samplesunder inves-
tigation are shown in TABLE 1. The samples were
washed with sub-boiled water and allowed todry in
ovenfor48hat 105°C. The sampleswerethen grinded
with aWiley mill for 2to 5 min and sieved through a
0.5mm diameter sievesupplied with themill. Thepul-
verized and powdered plant sampleswere stocked in
paper samplebagsinsdedesi ccatorsbeforeanalysis.
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TABLE 1: Sientificand local nameof theplants, and their medicinal values

Scientific name of the L ocal name of Part of Medicinal value of the plant
plant the plant the plant

Punica Granatum Dhanimma Fruit Cardiovascular protection and treatment of diabetes

Aerva Lanata Pindikura Root Used as demul cent, diuretic, and, in the treatment of cough, headache

Coleus Forskohlii Pashana beri Tuberous root 'I;neztggent of heart diseases, glauicoma, asthma and certain types of

Ficus Carica Medi Fruit High nuFritive value, laxative activity and, used in Various drug
preparations.

Gymnema Sylvestres Podapathi Leaves Used as_astomachlc, diuretic, and anti-diabetic remedy, anti-
sweetening agent.

Pedilanthus Wholeplant  Anti-inflammatory, antibictic, antiseptic, anti-hemorrhagic, antivirdl,

tithymal oides P anti tumoral, anticancer and abortive

Centella Asiatica Saraswathiasku Whole plant An_tl-lnflamma_tory ,anticancer activity ,venous hypertension, and anti-
lipid peroxidative

Odcimum Sanctum Thulas Leaves ,aACrtwle:l/ :\g&a ¢, anti-inflammatory, immunemodul atory and antimicrobial

Aloe barbadensis Miller Kalabandha Leaves '(;’ir:sétn;ent of wounds, minor burns, skin irritations constipation and

Acalypha Indica Pippiaaku Leaves Treating pneumonia, asthma, rheumatism and several other ailments

Catharanthus Roseus Billaganneru Whole plant  To relieve wasp stings ,cancer chemotherapy

Termindlia Arjuna Tellamaddi Sterm bark Cardl_o protective activities, urinary discharge, strangury, leucoderma,
anemia, hyperhidrosis, asthma and tumours

Adhatoda Vasica Addasaramu Leaves Treating cold, cough, antispasmodic dysentery and glandular tumor

Bryophyllum pinnatum  Ranapala Leaves iI;Ieyap;z;t:ﬁgssuon, insect hites, arthritis, rheumatism, joint pains and

Ageratum Conyzoides  Mukkupudukala gaddi Leaves iAer;trlc-);;flammatory, Analgesic, Anti-diarrheic and peptic ulcer and

Oxalis erythrorhiza Pulichintha Leaves Hepatic, heart complains and antimicrobial activity

Pongamia Pinnata Ganuga Fruit Treatment of tumors, piles, skin disease, wounds and ulcers,

Azadirachta Indica Vepa Leaves Jaundice, gonorrhea, urinary tract infection, leprosy and blood purifier

Mangifera Indica Mamidi Leaves ,:gnet;l?mdant, anagesic, anti-Inflammatory and immunemodulatory

Eucalyptus Jamaoil Whole plant  Blood diseases, inflammation and to treat viper venom

Samplesdigestion
Digestion of plant samples

One gram of the powdered plant samples were
weighed into the 100mL beaker (Borosil) and treated
with 5SmL of 69% HNO,. The covered beaker was
placed on aheating plate. It was heated until aclear
solution wasobta ned. After aninterva of time, besker
cover wasremoved and the mixturewas evaporated to
dryness. Theres duewasdiluted dightly with sub-boiled
water and filtered through aWhatmann 42 filter paper.
Thefiltered acid extract was diluted with sub-boiled
water to 100mL.

Digestion of soil samples
0.5g of air-dried, grinded and sieved (Jayanth Test
Sieve, Bombay, India, 151 Sieve Size) sample had

takenin an Erlenmeyer flask. 20mL of extracting solu-
tion (0.05N HCI +0.025N H,SO,) was added to the

flask. Flask wasplaced in amechanical shaker for 15
min. The solution wasfiltered through whattmann 42
filter paper into 100mL standard volumetric flask and
make-up to 100mL with water.

Reagents

All reagentswereof analytical grade. Sub-boiled
water was used in the preparation of samples. Conc.
HNO, (65%) was obtained from Merk (Mumbai, In-
dia) and used for sampl e preparation. Stock standard
solutions of Fe, Mn, Cu, Co, Ni, Zn, Na, K, Mgand
Ca containing 1000ppm of each metal, were used.
Calibration standards of each el ement were obtai ned
by appropriatedilution of the stock solutions.

Flameatomicabsor ption spectrophotometer (FAAS)

The sampleswere analyzed on flame atomic ab-
sorption spectrophotometer (Perkin EImer Aanalyst
300, USA). Hollow cathodelampswere used for de-
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TABLE 2: Operating conditionsof flame atomic absor ption
spectrometer

Conditions Fe Zn Cu Mn Ni
Slit width (mm) 02 07 07 02 02

Co Mg Ca K Na
02 07 07 07 02

Cathode lamp 30 15 15 20 25 30 6 15 20 25
current (mA)
Relative Noise 10 10 10 10 10 10 10 10 10 10

Resonanceline (nm)  248.8213.9 324.7 279.5 232 240.7 285.2 422.7 766.5 589.0

Air flow Liter. min* 10 12 10 10 10 10 10 10 10 10

Acetylene flow 12 1 3 3 1 1 1 1 1
Liter. min*

Read Time (Seq) 2 2 2 5 3 3 3 3 3 3
Read Delay (Seq) 11 1 1 1 1 0o 0 1 1

tection of Fe, Mn, Cu, Co, Ni, Zn, Na, K, Caand Mg.
Theinstrument wascdibrated with standard solutions
using the concentration mode and instrument conditions
weregiveninthe TABLE 2. The standard reference
materialsof al themetals (E.Merck, Germany) were
used to provide calibration and quality assurancefor
each anayticd batch. Replicates (n = 3) analyseswere
conducted to assess precision of the analytical tech-
niques.

RESULTSAND DISCUSSION

Inthe present study heavy metasviz., Fe, Mn, Cu,
Co, Ni, Zn, Na, K, Mg and Ca were estimated by
FAAS, intwenty important herbal plants, and soilsin
whichthe plantsweregrown. TABLE 1liststhescien-
tificidentities, local nameaswel| asthemedicind prop-
erties, of theplantsunder investigation. TABLE 2 and
3 givethemean concentrations of heavy metalsinthe
plantsand soils, respectively. From the on going study
it wasreveaed that al the metals accumulated to a
greater or small extent by all plants species studied.
Themethod was devel oped by testing linearity, andy-
sisof known samplesand validatesfor real samples.
Linearity of theresponsewas determined by using each
metal standard solutionsof 1.0, 2.0, 5.0, 10.0ug/ml.
By plotting absorbanceversesitsmeta concentrations,
alinear relationship was obtained. Theresultswere
found to bein agreement with an RSD<4% (average of
three determinations).

Zinc

Plantsabsorb Zn asZn?". Therequirement of Zn
by plantsiscorrespondingly smal. Thecontent of Zinc
ranged between 2.5ppm in Terminella Arjuna and

Hnalytical CHEMISTRY o

138.97ppm in Centella Asiatica (TABLE 3). Znis
widdly digtributedin soilshencethe plant samples con-
tain moderate concentrationsof Zn (41.2 on average).
The lowest content of Zn was in the soil in which
Pedilanthus Lithimiloidies was grown and the high-
est wasinthesoil inwhich Ageratum Conyzoideswas
grown (TABLE 4). The content of Znintheother soils
ranged between 34.4ppm-143ppm. The mean concen-
tration observed inthe plants and soilswere41.02 and
69.55ppm, respectively. Thephysiologica activitiesof
theplant influences Zn absorption and theinteractions
with many e ementslike Fe, Mnand Cu a so affect Zn
uptake®,

Copper

The content of copper ranged between 1.6ppmin
Terminella Arjunaand 12.9ppm in col eusfor skohlii
(TABLE 3). Thelowest content of copper wasinthe
soil inwhich Ficus Caricawasgrown and the highest
was in the soil in which Ageratum Conyzoides was
grown (TABLE 4). The content of Copper in the other
soils ranged between 9.29ppm in Centella asiatica
and 62.56ppm in Pongamia pinnata. Although, Aca-
lypha Indica growing soil, thelowest copper content
was recorded; the plant ti ssue has shown to accumu-
late copper in aconsiderable amount. On other hand,
soils of Terminalia Arjuna, Pongamia pinnata,
Azadirachta indica, Mangiferaindica and eucal yp-
tuswerehaving high copper content (60, 62.56, 65.69,
56.55 and 60.03ppm respectively), whiletheplantshave
low amount of Cu (1.6, 11.45, 7.04, 6.24 and 3.28ppm
respectively. The mean concentration of Cuin plants
and soilswere 6.62 and 28.22ppm, respectively.

Manganese

The plants absorb manganese as Mn*2 from the
soils. Mn activates somerespiratory enzymesand pho-
tosynthetic enzymes. Mg depressestherate of Mn up-
takeby plant. The Mn concentration ranged between
5.6ppm in Ficus Carica and 252.64ppm in
Catharanthusrosia. However, therange of Mninthe
rest of the examined plants was 14-61 ppmwhilein
soil was 109.01-970.74ppm. The maximum concen-
tration of Mn observed in the Ageratum conyzoides
and Oxalis (970.74ppm and 893ppm, respectively)
grown soilsand minimum wasobservedinthe Centella
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TABLE 3: Concentration of major and traceelementsin theplantsunder investigation

Plant name Mn Fe Zn Cu Ni Co % Mg %Ca %k %Na
Punica Granatum 58.95+2.3 178.01+3.2 89.59+1.5 5.38+0.5 12.51+0.2 6.25+0.1 2.01 3.263 1.035 3.965
Pedilanthus Lithimiloidies 47.644+2.5 88.92+2.6 59.43+1.1 4.01+0.2 7.63+0.2 3.2£0.1 0.96 3.717 1.735 3.695
Aerva Lanata 26.99+2.6 382.28+ 30.90+0.5 5.57+0.1 3.63+0.2 5.4+0.2 0.62 3.211 1.227 1.135
Gymnema Syl vestres 69.57++3.1 129.72+2.5 22.61+0.4 6.20+0.2 5.61+0.1 5.95+0.2 0.86 2.945 2.114 1.335
Coleus Forskohlii 35.55+1.6 32.63+0.5 73.60+£0.9 12.92+0.3 9.90+0.2 11.65+0.2 1.09 4.416 5.099 1.375
Ficus Carica 5.64+1.1 0 33.07+0.7 7.68+0.3 1.10+0.1 6.01+0.2 0.14 1.176 3.832 3.762
CentellaAsiatica 18.79+2.1 86.96+1.5 138.97+0.5 6.29+0.2 11.81+0.2 5.25+0.1 1.44 3.626 1.475 2.418
Ocimum Sanctum 21.05+1.2 126.72+2.1 33.12+0.2 11.174+0.1 10.93+0.2 10.52+0.1 0.59 3.046 0.706 5.455
Aloe Vera 9.46+1.1 47.32+0.9 32.63+0.5 5.51+0.2 14.41+0.1 4.1+0.1 0.40 3.178 2.896 4.916
Acalypha Indica 20.38+0.9 179.68+0.8 31.98+0.7 11.144+0.2 14.47+0.1 10.54+0.1 0.69 3.357 3.204 0.318
Catharanthus Roseus 252.67+0.8 38.84+0.5 29.95+0.3 5.94+0.1 7.56+0.1 1.2+0.2 0.62 4.256 3.150 0.848
Termindia Arjuna 61.81+1.5 12797.41+10.5 2.50+0.1 1.66+0.1 5.31+0.1 2.34+0.1 0.68 2.100 0.200 0.081
Adhatoda Vasica 26.54+1.5 208.72+2.9 38.99+0.5 5.75+0.1 7.31+0.2 0 0.85 3.332 3.577 0.190
Bryophyllum 15.19+0.9 28.80+0.9 31.33+0.6 3.76+0.2 0 1.93+0.1 0.64 0.985 1.956 0.306
Ageratum Conyzoides 13.90+1.1 201.12+2.3 7.82+04  7.77+0.2 0 0 1.90 0.511 1.510 2.606
Oxadlis 90.76+2.5 196.73+2.5 45.38+0.2 3.73+0.2 0 0 0.98 0.934 4.094 3.735
Pongamia Pinneta 13.27+0.9 13.74+0.6 32.17+0.4 11.45+0.2 0 0 0.89 0.337 0.622 0.101
Azadirachta Indica 18.45+0.5 81.84+1.1 31.25+0.6  7.04+0.1 0 1.2+0.1 0.82 2.056 3.809 0.322
Mangifera Indica 28.99+1.2 53.23+2.4 11.88+0.5 6.24+0.1 0 0.89+0.1 1.20 3.967 1.050 0.352
Eucalyptus 93.20+1.5 107.14+1.4 43.20+0.4 3.28£0.1 5.72t0.2 0.37+0.1 1.50 2.537 1.897 0.744

Asiaticagrownsoil. No correlation of Mn content was
observed between soil and plant species (TABLE 3
and 4) indi catesthat the plantsare sel ectivein accumu-
lating Mn. The concentration of Mnin Ocimumsanc-
tum, Azadirachta indica and Aloe \eraleaves, which
arewidely usein Indian Ayurvedic medicinewere 21,
18.45 and 9.46ppm, respectively. The mean concen-
tration of Mninthe plantswas eight foldslesser than
thesoils.

Iron

Plants requiremore Fethan any other micronutri-
ents, because Fedeficiency inleavesleadto theiron
chlorosis. Iron chlorosis may result from an absolute
Fedeficiency in soil®®. The content of Feranged be-
tween 28.3ppm in Ficus Carica and 12979ppm in
Terminalia Arjuna (TABLE 3). However, therange
of the Fein therest of the plants examined was 13-
382ppm. Thelowest content of Fewasin which Bryo-
phyllum (4055ppm) was grown soil and the highest
was in which Oxalis (9959ppm) was grown soil
(TABLE4). Except Terminalia Arjuna, remaining al
plantswere having lesser Fe concentration than their

soils. Although, Terminalia Arjuna growing soil was
havinglow amount of Fe, the plant tissuehas shownto
accumul ate Fein aconsiderable amount. The mean
concentration of Feinthe plantswasninetimes|esser
than the soils. The suggested Ferequirement for ani-
mal sisbetween 30 and 100ppm and the maximum tol -
erableleve for cattleis suggested as 1000ppm{®-12,

Cobalt

The content of Co ranged between 0.39ppmin Eu-
calyptusand 11.65ppm in Coleus Forskolii (TABLE
3), and Ageratum Conyzoides, Oxalisand Pongamia
Pinnatawereliebe ow detection limit. Thelowest con-
tent of Cowasin the soil inwhich PongamiaPinnata
(3.56ppm) wasgrown and the highest wasin Agera-
tum Conyzoides, Oxalis(12.77ppm) soil (TABLE 4).
Although, Ageratum Conyzoides, Oxalis and
Pongamia Pinnata growing soils were having Co,
plantswere not accumul ated the Co. Cobalt require-
ment for sheep, dairy cattle and beef cattleisO-1ppm.
Themaximumtolerabledietary level for animasisedti-
mated at Sppm{®2,

Nickel
The content of Ni ranged between 1.10ppmin Fi-
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TABLE 4: Concentration of major and trace elementsin thesoilsunder investigation

Plant name Mn Fe Zn Cu Ni Co %Mg%Ca %k %Na
Punica Granatum 226.61+4.5 7410.91+10.25 40.57+0.52 11.01+0.21 9.35+0.28 7.8+0.16 0.23 0.4970.1130.398
Pedilanthus Lithimiloidies 243.04+3.21 4746.86+6.86 28.36+0.35 11.68+0.221 8.39:0.36 6.9+0.22 0.28 0.709 0.084 0.681
Aerva Lanata 220.31+2.4 4589.70+9.84 36.75+0.45 11.35+0.14 3.15+0.35 5.7+0.15 0.31 0.6300.1830.189
Gymnema Sylvestres 277.60+£1.52 8478.75+6.51 81.93+0.84 28.61+0.35 11.15+0.22 7.5£0.25 0.71 0.8150.3440.811
Coleus Forskohlii 307.43+£3.11 9757.49+8.62 40.28+0.46 29.70+0.43 13.74+0.22 8.5+0.33 0.38 0.6190.2890.248
Ficus Carica 233.49+2.92 4312.75+5.65 34.34+0.58 19.244+0.25 14.07+0.25 6.1+0.34 0.46 0.3010.3020.421
CentellaAsiatica 109.01+4.13 7311.23+7.14 49.37+0.33  9.29+0.23 12.26+0.23 5.8£0.22 0.34 5.647 0.0740.516
Ocimum Sanctum 239.54+2.52 7773.02+5.98 91.20+0.55 18.49+0.22 16.33+0.16 9.444+0.18 0.37 3.8270.064 0.446
Aloe Vera 192.96+3.55 5141.08+4.86 76.28+0.44 14.66+0.23 17.37+0.34 7.4£0.19 0.37 0.4820.026 0.386
Acalypha Indica 247.3245.25 7151.90+5.85 41.75+0.39 9.88+0.15 7.72£0.25 6.02+0.16 0.67 7.0350.2900.196
Catharanthus Roseus 297.08+6.24 4654.45+5.84 34.82+0.59 15.57+0.26 9.59+0.58 10.17+0.25 0.50 0.6350.1790.461
Termindia Arjuna 347.03+6.26 8955.15+6.15 92.40+0.74 60.70+0.34 29.06+0.49 8.65+0.44 0.48 1.6510.208 0.528
Adhatoda Vasica 351.72+43.55 9872.75+6.57 45.36+0.67 13.86+0.32 7.63£0.47 11.67+0.3 0.47 0.8290.1330.265
Bryophyllum 263.48+2.94 4055.86+6.28 54.10+0.48 12.36+0.25 24.90+0.33 4.59+0.25 0.52 0.5890.157 0.648
Ageratum Conyzoides 970.74+£5.68 9001.40+3.94 151.00+0.89 26.66+0.28 23.14+0.35 12.77+0.21 1.14 0.4990.381 0.665
Oxalis 893.45+4.5 9959.03+8.52 143.48+2.25 26.60+2.21 14.36+0.22 12.77+0.36 0.61 0.4960.2230.331
Pongamia Pinnata 151.2943.5 8205.74+6.54 92.29+3.56 62.56+2.31 12.99+0.32 3.56+0.25 0.36 0.5600.092 0.132
AzadirachtaIndica 157.14+2.9 8610.21+8.54 86.58+4.42 65.69+2.54 20.89+0.24 5.07+0.56 0.49 0.4170.1600.334
Mangifera Indica 826.72+6.5 8001.39£6.98 91.80+3.51 56.55+3.56 16.14+0.31 5.95+0.35 0.83 0.5130.1980.265
Eucalyptus 648.58+4.5 8668.50+6.58 78.49+4.56 60.03+2.34 14.69+0.21 9.66+0.45 0.65 0.4380.2230.397

cusCaricaand 14.41ppmin Acalyphaindicaand Aloe
Vera (TABLE 3), and Bryophyllum, Ageratum
Conyzoides, Oxalis, and Pongamia Pinnatawerelie
bel ow thedetectionlimit. Lowest content of Cowasin
thesoil inwhich Aerva Lanata (3.15ppm) wasgrown
and the highest was in the soil in which Terminalia
Arjuna (29.06ppm) was grown (TABLE 4). Except
Punica granatum, remaining all plantswere having
lesser Fe concentration than their soils. Themean con-
centration of Ni in the plants and soilswere 5.9 and

28.22ppm, respectively.
Potassium

Potassi um hashighest concentrationintheleafy ma-
teria sthan other nutrients, asit isan activator of some
enzymes. One main feature of K* isthe high rate at
whichitistaken up by plant tissues. Usually the ab-
sorption of K depends on the soil type. The Concen-
tration of K ranged between 0.2%0-5.09% (TABLE 3).
Thelowest concentration of K appearedin Terminalia
Arjunaand highest concentrationin ColeusForskohlii.
All the studied plants showed high K contents. TheK

requirement for animalsisfrom 0-5 and 0-8% K and
themaximum tolerableleve is3% K of dry mattert9,
Themeanvaueof calciumleve indl studied plants
(2.49%) isnear themaximumdietary level (TABLE 3).

Calcium

Caisabundant inmost soils. Generdly the concen-
tration of Ca?in soil solutionis Severa timeshigher
than that of K*. The uptakerate of Ca*?, however, is
usually lower than that of K*. Thislow Ca*? uptakes
potentia occur because Ca? can be absorbed only by
young root tipsin whichthe cell walsof theendoder-
misarestill unsuberized®. Among al themacro ele-
ments, the amount of Caishigh. The concentration of
Caranged between 0.33%-4.4% (TABLE 3). Thelow-
est concentration of Caappearedin Pongamia Pinnata
and highest concentration wasin Coleus Forskohlii.
Except Centellaasiatica, Ocimumsanctumand Aca-
lyphaindica, theamount of Caintheadl plantsishigher
then theamounts of Cainthe soil inwhichplantsare
growing. Themaximum leve is2% of diet dry mattertd.
Themean valueof calciumleve inall studied plants
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TABLE5: Comparison of heavy metals(ppm) in Azadirachta
indica

. Reddy and Isiaka Ajani
Element Trzlzsogg)dy Regdy Ogunwanjde et
et al. (1997) al. (2004)
Cu 7.04 39.88 112
Zn 31.25 21.35 15.7
Ni 0 4.087
Co 12 1.318 -
Mn 185 11.23 46.5
Fe 81.84 188
Na 0.3% 138
K 3.8% 19220
Ca 2.05% 3543
Mg 0.82% 5630

(2.49%) isnear themaximum dietary level (TABLE 3).
Carequirement for cattle (0-18-1-04%), lactating dairy
cows (0-45-0-60%) and for sheep and goats (0-21-
0-52%). The maximum tolerable level of Ca is 2% of
diet dry matter(1,

Magnesium

Genedly, theconcentrationsof Mg?* insoil ishigher
than that of K* but the uptake of Mg? by root cellsis
much lower thantheuptakeof K*. Thelevel of Mgin
plantsdependsto alarge extent on soil type. Although,
the uptake of Mgislow, our medicinal plantscontain
0.94% of Mgon average (TABLE 3). Themagnesium
concentration ranged between 0.14 % in FicusCarica
and 2.1% in Punica granatum. Although the average
of Mg contentsin the soilswere small (0.51%), the
studied plants showed high concentration of Mg. A
magnesium concentration of 0.2 in plantsiscommonly
regarded astheminimum “safe” dietary concentration
for adequateanimal healthi*3,

Sodium

Therangeof sodiuminthestudied plantswashigh
with aminimum of 0.081%in Terminalia Arjuna and
amaximum of 5.4%in Ocimum Sanctum(TABLE 3).
Although therangeof sodium contentsinthesoilswere
small (0.132%-0.811%), thestudied plantsshowed high
concentration of it (TABLE 4). Thismay beduetoin-
creasing the osmotic pressureto obtain their water re-
quirement(®l,

The comparison of trace elementsin Azadirachta
indica, reported by Reddy and Reddy'® and

—— Fyll Peper

TABLE 6 : Comparison of heavy metals (ppm) in Coleus
Forskohlii

Element This study V.Rai et al.
(2009) (2001)
Co 5.77 4.08
Mn 35.55 26.58

TABLE 7: Comparison of heavy metals(ppm) in Mangifera
indica

Element Thisstudy  Isiaka Ajani Ogunwande et
(2009) al. (2004)
Zn 11.88 3.24
Cu 6.24 3.07
Fe 53.23 46.6
Mn 28.99 133
Na 0.352% 43.6
K 1.050% 7470
Mg 1.20% 1372
Ca 3.967% 18810

Ogunwandeet d.® with our sudy isgiveninthe TABLE
5. Rai et a.[ reported the Co and Mn metals concen-
trationinthenineimportant medicind plants(including
Coleus Forskohlii) of indigenous systems collected
from different partsof theIndia Thecomparison of Co
and Mn, inthe Coleus Forskohlii, reported by Rai et
d P withour sudyisgiveninthe TABLE 6. Ogunwande
et al.¥ havereported concentration of tracemetalsi.e.
Zn, Cu, Fe, Mn, Na, K, Mgand Cainthe Mangifera
indica. The comparison of trace metalsin Mangifera
indicaisgiveninthe TABLE?7.

CONCLUSION

The present study gives a new picture about the
presence of some mgjor and trace elementsin some
indigenous medicinal plantsand the soilsthey were
grown. Thedifferencesinthe concentrationsof theele-
mentsarenot attributed to the composition of thesoil in
whichthe plant grows, but may depend on theinterac-
tionsof elementsor the plant genotype. Thelowest Zn
concentration was found in Terminalia Arjuna
(2.5ppm) and highest wasfound in Centella Asiatica
(138.97ppm) where aslowest Zn concentration was
found in Pedilanthus Lithimiloidiesssoil and highest
wasfound in Ageratum Conyzoides'ssoil. Thelowest
Cu concentration was reported Terminalia Arjuna
(1.6ppm) and highest was reported in coleusfor skohlii
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(12.9ppm) whereas |owest concentration of Cuwas
reported in Ficus Carica s soil and highest was re-
ported in the Ageratum Conyzoides 5 soil. Among all
thetraced ements, theamount of Feishighintheplants
and soils. The concentration of Fe ranged between
28.3ppm in Ficus Carica and 12979ppm in
TerminaliaArjuna. Among al themacro e ements, the
amount of Caishigh. Thelowest concentration of Ca
appeared in Pongamia Pinnata and highest concen-
trationin Coleus Forskohlii. Therangeof sodiumin
the studied plantswas high with aminimum of 0.081%
in Terminalia Arjuna and a maximum of 5.4% in
Ocimum Sanctum. Theresultsindicated that the herbal
plantscontain largeamounts of nutrientsand arerichin
Fe, Mg, Ca, Naand K. The abundance of Fe, K, Na,
Mgand Ca, intheresult of thisanadysis, wasin agree-
ment with previousfindingsthat thesefive metal srep-
resent themost abundant metal constituentsof many
plantg’®17, This study indicates that some of these
plantsaccumul ate certain dements, and thisproperty is
exploited by theuse of these plantsfor medicinal pur-
posesin additionto their bioactive secondary metabo-
litescongtituents. Thed ucidation of element specifica
tioninthese plantshelpsinterpret the therapeutic ac-
tionsand may help in designing chemically pure medi-
cation.
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