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ABSTRACT

Many Medicinal plants are known to be of potential medicinal value and
used in herbal medicine. The therapeutic effect of medicinal plants for the
treatment of various diseasesis based on the chemical compoundsin these
plants. The major compounds are organic compounds, some of which have
biological activity, but none act independently and they cannot replace the
functions of the medicinal plants as a whole. Five of the most important
medicinal plantsin the literature on Indiatraditional and popular medicine
are The selected traditional and popular medicinal plants are Ocimumsanc-
tumL, CatharanthusroseusL, Trigonella foenum-graecumL, Azadirachta
indicaA. Jass.and Aegle marmel os Roxb. Determination of Fe, Mn, Zn and
Cuin the medicinal plants by using Atomic Absorption Spectrophotometer
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INTRODUCTION

Medicina plantsare prescribed by traditiona heal-
ersfor diseaseslikeas common cold, malaria, ulcers
and infection acrossthe world sinceancient time9,
In the recent years, the use of the phytoterapics has
been focused as safer and more congenial to the hu-
man body. Medicinal plantscomeinto preparation of
various modern drugs or even have been used asthe
principal source of raw materialsfor conventional
drugs?. Inthe development countries, these plants
are easily found in local market. Non-prescription
phytoterapics drugsarein the mixtures of medicinal
plantsto useand theindustry promisesmore quik ef-
fectd¥. Thereisagreat interesting in trace and essen-
tid e ementscompositioninthemedicind science; itis

believed that thegreat mg ority of elementsact askey
components of essential enzyme systems or vital
biochemicd functions.

In thiswork the Atomic Absorption Spectropho-
tometer (AAS) techniquewas used to multi-elemental
determination of Fe, Mn, Zn and Cu e ementsinthe
ethanolic extract and partsof medicind plants (leaves,
seeds, fruits). The quantitativeinorganic profilethese
partsof plantsshowed adifferent distribution for each
part. Thisinformation could be used to identify which
part of plantsismoreeffectivefor theoretic use.

MATERIALSAND METHODS

Medicinal plantswere collected from different
areaof Karnataka (See TABLE 1) and wereiden-
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TABLE 1: Medicinal plantscoallected from Gulbar ga, Sandur and K appattgudda and their medicinal uses

Common Part

Botanical name Major elements Medicinal uses
names used
Fe Cu Mn Bad coughs, skin diseases, gastric disorders
Ocimum sanctum L. Holy Basil Leaves An, d Zr,1[6'“] children, hepatic disorders, piles, eye drops and
fevers.
Al, Cd, Fe, Co, . . . .
Catharanthus roseus Vinca Leaves Cu, Ni, Ld, K, Mn Diabetic, cancer, human pathogenic strainsand
(L.) G.Don. [17] diarrhea
and Zn
. Neuralgia or pneumonia, facial fever, infection
Trigonella foenum- Methi  Seeds Fe, Mn, Zn of the sciatic pain & back, in irritations and
graecumL. and Cu
mouth ulcers
. - Asthma, fever, jaundice, depressed unhappy
Azadirachtaindica Neem Leaves Na, Zneﬁlj’7]Mn’ emotional state heart problem, stomach,
A Juss. Fé el
dysentery and indigestion.
Aegle marmelos Bad L eaves Ca, P, Na, K, Zn, Anemia, snusitis, indigestion, fever, cough,
Roxb. Cu, Mn and Fé”! teeth, mouth problems and ear pain problems

tified with theliterature dataavailableand a so from
experts of thisregion. The sampleswere cleaned
with the hel p of AR grade reagents and chemicals.
One gram of the plant sample was ashed with
(10:1:4) HNO_+HCI+H_SO, acid mixtureinaTeflon
Beaker. A 0.5ml HCI acid was added in curved bea-
ker placed on sand bath. The sample mixture was
heated until aclear solution was obtained. After
removing the cover, the mixture was evaporated until
drying. The residue was extracted by 50 ml 2 N
HCIl and theextract wasdiluted by dightly with water
and filtered through Whatman filter paper No.1. The
filtered acid extract was diluted with deionised wa-
ter and measured by using GBC 932 AA Unicom
Flame Atomic Absorption Spectrometer (AAS)
with digital and direct readout concentration and
air-acetylene burner Single element hollow cathode
lamps (Pye Unicom) for Cu, Mn, Fe, Zn were used
at therecommended currentsfor each studied ele-
ment.

In atomi ¢ emission spectroscopy, themetal isex-
itedfromtheenergy imparted toit thermdly by theflame
and then asit returnsto theground stateit emitsradia-
tiona acharacteristicwavel ength. Thisradiationisthen
isolated by amonochromatic and subsequently itsin-
tensity isdirectly proportiona to the concentration of
theelement present.

Data analysis

Theresultswere analyzed statistically for each
plant the experiment were repeated thrice mean
values, standard error (mean+SD) and correl ation

significance calculated using SPSS package 12
version.

RESULTSAND DISCUSSION

Sdlection of theplantsused for thisstudy was based
onther extensiveuseintraditiona medicina system of
India. The botanica aswell ascommon name of the
plant, part used the place of collection, magjor metallic
congtituentsand medicina usesarelistedin TABLE 1.
Asisevident fromtheliterature, effortsweremadeto
collect thesamplesfrom different ecol ogicd zonescom-
prising of Gulbarga Sandur and K appathagudda, the
medicind usesof these plantsinAyurvedacuresanum-
ber of allmentsincluding hypertension, neurologica dis-
orders, asthma, immuno-stimulants, antibacteria, men-
srud disorders, rheumatismand urinary tract infection
etc. Sincethemgjor elementsareeither direct or indi-
rect involvement in biological activity, analysisof four
major elements namely Fe, Zn, Mn and Cu was per-
formedin atotal of fiveplant samplescollected from
different ecologicd regions.

Iron

The average content of Fe range between
1370.37+1.17ppm/100g (TABLE 2) in the estimated
fivemedicina plants. The highest amount of Feisre-
corded in the Catharanthus roseus
(1370.37+1.17ppm). Itisalso observed that thevaria
tion of iron content plantscollected from different geo-
graphical area. Theresultsclearly indicated that the
plants collected from Sandur and Kappadagudda
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TABLE 2: Egtimation of Iron frommedicinal plantscollected
from Gulbar ga, Sandur and K appathagudda (ppm/100g)

—— Fyll Peper

TABLE 3: Egtimation of Zincfrom medicinal plantscollected
from Gulbar ga, Sandur and K appathagudda (ppm/ 100g)

Zinc (in ppm)

Iron (in ppm)
Plantsname Averfa?e Plants name mg\a\r']e;?%ienc
Gulbarga Kappathagudda Sandur mean of fron Gulbarga Kappathagudda  Sandur
Ocimum 0974.00+336 081583+258 019500057 0661.61+2.73 Ocirmum 21210057 21650:2.20  201.16:0.3L  209.92+4.56
sanctum sanctum
%ﬂfmmus 1099.20+035 1437.83:059 157410+325 1370.37+117 ﬁ)aguasra”thus 11156012  202.96:0.54  216.86+336  177.12+3.02
Trigonella Trigonella
foenum- 149520+3.80 1097.53+054 0315.43:2.45 0969.38+3.54 foenum- 27450+1.85 251.56:0.28  196.03:1.63  240.69+2.29
graecum graecum
m‘c‘gacma 1095.80+3.47 109340328 1855.40:2.85 1348.20+2.60 ﬁz;‘i!acma 12360240  076.60:0.30  009.46+0.28  069.89+3.12
Aegle 0636.63:3.38 0675.90+0.45 1087.10:0.52 0799.87+1.05 Aegle 036.33:2.18  03473:0.12  127.90:0.32  066.323.79
marmelos marmelos

samples containshigher amount of iron content, Dueto
thesoil containshigh of Mnand Fecontents, whileplants
collected from Gulbargasampl esindicated |essar amount
of Fe. Thevariation dueto climatic variability and pres-
enceof mining activitiesin both areas, Feelement is
important hemoglobinin component responsiblefor
oxygen transport in human body!¥. Thenormal toler-
ablerange of intake of iron 15-120mg/day, Ironisun-
doubtedly themost important nutrient anditsdeficiency
iscause of several disorderg*®.The concentration of
Fein tulsi Ocimum sanctum and neem Azadirachta
indica were 129 and 355mg/g1 respectively
by(6711.121619 renorted that the highest present of Feis
estimated in purgnlariatomentosa292mg/g 1 amongthe
estimated plants.
Zinc

The average content of Zn ranged between
240.69+2.29 ppm/100g (TABLE 3) in the estimated
fivemedicina plants. The highest amount of Znisre-
corded in the Trigonella foenum-graecum
(240.69+2.29 ppm). It isalso observed that the plant
collected from different ecologicd areai.e., Gulbarga,
Sandur and K appathagudda, the deposition of min-
eral elementsvariesfrom placeto place. However,
the plants obtained from Sandur and K appathagudda
contains high amount of Zn content. While, Gulbarga
plants sampl es containslesser amount of Zn content
(TABLE-3). Itisclear from the above results accu-
mulation of high amount of Zn content in Sandur and
Kappathagudda, the soil containsrich amount of min-
eralsduetomining areaand it isasecond abundant
element in estimated five medicina plants. The physi-
ological activitiesof the plant influencethe Zn absorp-
tion and theinteraction with many elementslike Fe,
Mn and Cu, affects Zn uptake. Znisthe component

of more than 270 enzymes®9. and its deficiency
causes many physiological disorders. Besides, itisre-
sponsiblefor stimulating growth of epidermal and epi-
thelia cells. The normal per day intakeof Znlevel is
12-15mg/day. The similar kind of reportsin medici-
nal plants has been reported by!6.7:111213.16.19]

Manganese

The average content of Mn ranged between
030.10+5.66 ppm/100g (TABLE 4) in the estimated
fivemedicind plants. Thelowest amount wasrecorded
in Aegle marmelos (030.10+5.66). From the results
it is clear that variation among the different area
samplesthe highest content of Mn was detected in
plants collected from Kappathagudda followed by
Sandur, So, dueto soil contains high amount of Mn.
Similarly theleast amount of Mn wasrecoded in the
plants samplesestimated from the Gulbarga. Mnisan
important e ectrolyte a so responsiblefor proper bones
and liver function. It also works as co-factor in more
than 300 metabolic reactiond¥. Normal daily intake
of Mnis2-8 mg/day!>18, Estimated the manganese
from seven medicind plants, inAcaciaehrenbergiana
339 mgkg* highest amount were detected. According
tol"121619 'most of the plantsexamined plantsare safe.
TABLE 4: Estimation of M anganesefrom medicinal plants

collected from Gulbar ga, Sandur and K appathagudda (ppm/
100g)

Manganese (in ppm) Average mean of

Plantsname M anganese
Gulbarga Kappathagudda  Sandur 9

Ocimumsanctum 076.33:0.60  102.80+0.57 124.60:0.35  101.24+1.95
ﬁ)ast:uasramhus 204.60+0.57 157.43+3.00 242.30+0.33  201.44+2.55
Trigonella 048.36:0.88 605.50+2.56 032.93t1.20  228.93+130
foenum-graecum
ﬁg!acma 098.60+0.57 086.83:0.38  118.00+0.38  101.14+9.08
Aeglemarmelos  023.00+0.30  026.00:0.57 041.30+0.57  030.10+5.66
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Copper

The average content of Cu ranged between
43.40+1.46 ppm/ 100g (TABLE 5) in the estimated
fivemedicind plants. Theleast amount wasrecordedin
Aeglemarmelos(43.40+1.46). It isa so observed that
the plant collected from different ecologica areai.e.,
Gulbarga, Sandur and K appathagudda. The minera
elementsisvariesfrom placeto place. However, the
Cu content ishigher in samplesestimated from Sandur
and K appathagudda plants obtained from Sandur and
Kappathagudda. While, Gulbargasamples|east con-
tent wererecorded. Cuisthe main constituent of the
bone, connectivetissue, brain, heart, and many other
body organd*. Normal daily intake of copper is2-5
mg/day. Thee ements Cu are someof the macronuitri-
ents, which are essential to human health and nutri-
tion*>18 reported that range of cu contentsin 50 me-
dicinally important leafy materials growing in In-
dl 47,12,16,19] .

TABLE 5: Estimation of Copper from medicinal plantscol-

lected from Gulbar ga, Sandur and K appathagudda (ppm/
100g)

Copper (in ppm) Average
Plantsname mean of
Gulbarga  Kappathagudda Sandur Copper

Ocimum 176.70+1.76  099.06+0.32  273.40+6.00 183.05:0.42
sanctum
ﬁg‘uafmhus 069.16+0.40  079.46+0.38  087.00:0.49 078.54+5.17
Trigonella
foenum- 211.70:0.15  028.26:0.46  098.30+2.45 112.75+3.44
graecum
f:\z(;‘igacma 059.13+0.39  027.13+t0.81  048.10+1.22 044.78+5.38
Aegle 015.00£0.47  037.16£0.91  078.06£0.26 043.40+1.46
marmelos

The present study revilesthat all the plants se-
lected for elemental study showstheir presence but
vary in concentration and their presencein also en-
teritisto cure many of the disease. The plantstaken
for the study may be containslight concentration but it
isnot toxic and do not effectson physiological func-
tion of the body. Pharmacol ogical studiesare neces-
sary encloseit. Thisstudy indicatesthat someof these
plants accumul ate certain € ements, and this property
isexploited by the use of these plants for medicinal
purposesin addition to their bioactive secondary me-
tabolites condtitutient. Thed ucidation of element speci-

fication inthese plants hel psinterpret the therapeutic
actions and may help in designing chemically pure
medication. Caution, however, should beexercisedin
using any medicinal plant without establishingapic-
tureof itselement contents.
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