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ABSTRACT

Eight elements (S, Cd, P, K, Mg, Ca, Mo and Cr) were determined in four selected medicinal plants namely;
Poupulus nigra, Ocimum basilicum, Taraxacum officinale and Convallaria maialis by using Flame Atomic
Absorption Spectroscopy (FAAS). These elements has the highest concentration such as Ca (442 ppm), Mg (42
ppm), P (14.24 ppm) and Cd (14.4 ppm). The highest concentration of K (842 ppm) and S (1428 ppm) was found in
Taraxacum afficincale. The highest concentration of Cr (13.10 ppm) and Mo (9.2 ppm) was found in Poupulus
nigra. Such information could be helpful in standardization of herbal products since the Saudian medicinal plants
play an important role in maintenance of human health.

Keywords: Minerals content, Flame Atomic Absorption Spestapy, medicinal plants.

INTRODUCTION

Medicinal plants are widely used to treat many anrdisease$' 2. The human body needs a number of minerals
in order to maintain good health ¥. Macro and microelements influence biochemicalcpsses in the human
organism. Active constituents of medicinal planes metabolic products of plant cells and a humbér mineral
elements play an important role in the metabof®. Some mineral elements remain chelated with ocgani
ligands and make them bioavailable to the bodyesy&t. Kolasaniet. al., 2011 concluded that the medicinal values
of some plant species usechismoepathic systemay be due to the presence of Ca, Cr, K afd Fhese elements
also take part in neurochemical transmission amesas constituents of biological molecules ands ibf major
interest to establish the levels of some metaliéenents in common used plants because at elevatets) these
metals could be dangerous and tdXic'®) Determination of metals in medicinal plants ipaat of quality control

to establish their purity, safety and efficacy ading to the World Health Organization (WH®Y. Although
several at(tl%mpts have been reported for deterrmimafimetal contents of medicinal and aromaticslémom all over
the world“".

Most of the medicinal plants were used after saakinwater and thus only this water extract is tef& the cure

of disease. However, some are taken as a whoteeifotm of powder mixed with milk, honey and yogharr eaten
as a fruit. The objective of this investigationtdsdetermine the trace amounts of the metals amdertration of
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some micro - and macro elements in selected medigtants extensively used in the preparation able
products which must be used in native medicine.

EXPERIMENTAL SECTION

Plant materials

Four medicinal plants namelfoupulus nigra, Ocimum basilicum, Taraxacum officinale and Convallaria maialis
were purchased from the local markets in Jeddglo€ithe Kingdoum of Saudi Arabia. Botanical idéictition and
authentication were performed at Department of BgtaFaculty of Science, Taif University, KSA. The
identification and the medicinal uses of the plamése shown in Table 1.

Samples preparation

Samples were washed with deionized water and atideelry in an oven at 86 for 48 hours. 0.50 gram of each
plant sample was accurately weighed then ground aiwiley mill for 3 minutes and sieved through .& éhm
diameter sieve supplied with the mill. The powdepht sample was pressed to a pellet of 25 mmetianand 1.0
gram mass using a 25 ton hydraulic press.

Flame Atomic Absor ption Spectroscopy (FAAS)

FAAS analysis of the pellets was performed usind\Bh Quant’X spectrometer. This system comprisese¢hmain
units, the sample chamber, X-ray excitation anday)-detection subsystems. The Quant’ X system ircutie
following functional components: an aluminum or aelldose X-ray filter, a Rh-anode X-ray tube witm a
operational range between 8 and 12 KV and a cuiméatsity between 0.32-0.34 mA. Emergent X-raysdatected
by a Si (Li) detector cooled with nitrogen. Accwanergyandefficiency calibration®f the spectrometer were made
using a standard source supplied by the Internati@mergy Agency (IAEA), Vienna, Austria. The speaot
acquisition time was 120 seconds for each samplettendead time was around 50%. Treatments of dke were
performed by using the WINTRACE software versioh Build 9. Triplicateexperimentsvere performed for each
plant sample.

RESULTSAND DISCUSSION

The trace elements present in the medicinal phaiitplay significant roles in the formation of &gt constituents
responsible for the curative properties. Moreoseme of these elements are very important for huboay*®. In
this study, a total of eight elements (S, Cd, PMg, Ca, Mo and Cr) were determined time powdered medicinal
plant samples by using Flame Atomic Absorption $pscopy (FAAS) method. Theeanconcentrations of
various metals in the plant sample®reshown in Table. The current study revealed that all thetalswere
accumulated to greater or lesser extentsabyfourinvestigated plant speci& Cd concentrations varied
from 1.8 to 14.4 ppm, wich showed that they comditarge amounts of nutrients and were rich in § @a. The
high concentration of potassium in plants will\@y important for enzyme activation, photosynibewater use
efficiency, starch formation and protein syntheBigtassium participates actively in the maintenasfcéne cardiac
rhythm ®°2% The concentrations of potassium were in the ra@fe842 ppm and calcium concentrations were
in the range 200-442 ppm.

Sulfur is an essential element for human beings amichals and is an essential component of hemagldbi
facilitates the oxidation of carbohydrates, protaim fat to control body weight, which is very imng@amt factor in
diabetes. The S concentrations varied from 24 281gpm. According to FAO/WHO, the concentrationSfn
Ocimum basilicum was found to exceed the maximum permissible Iifit However, previous stud§? showed
that Ocimum basilicum dried roots and ethanol extract induced toxic ¢ffacrats and they suggested that the
apparent lack of clinical signs of acute toxicitiesiuman whemdministeredhe extract orally, may be a reflection
of the low dose administration as well as shoriatan of exposure. Moreover, the root was richainnins®®
suggesting that sulfur can be found chelated vatinic acid and this subsequent chelation may bmireied
faster from the body as compared to non-chelaten ff). Nevertheless, the safety of this plant in theitianal
medicine should be verified by much further testirigcluding in vivo experiments and clinical studies.
According to Perry®”, Cr, Mg and P have important roles in the metabolof cholesterol as well as heart
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diseases. The presence of Cr and Mg in plants reagobrelated with therapeutic properties againabelic and
cardiovascular diseasé&®. The toxic effects of Cr intake is skin rash, nasations, bleeds, upset stomach,
kidney and liver damage. Cr deficiency is charazéet by disturbance in glucose lipids and protegtaholisni?®.
The daily intake of Cr 0.24-0.48 mg has been recendred for adults by United State National Acaderhy o
Sciences®®. The Cr concentrations varied from 2.80 to 13.pdnpmost samples being in the 7.31-10.3 ppm
range.

Phosphorus is the component of more than 240 erz{Mand its deficiency in the organism is accompatigd
multisystem dysfunction. Besides, P is responditnesperm manufacture, fetdevelopmenand proper function of
immune respons& 3%, The P concentrations varied from 2.61 to 14.2#.pp

Molybdenum concentrations varied from 0.82 to 9@Inp most samples having concentrations between @anfil
0.72 ppm had the highest Mo concentration. Altholp is required in minute quantity for body agsitmostly
present in the pancreas and hence plays an impadanin the production of insulin. Its deficienogsults in the
disorder of liver® and the daily intake shouldn’t exceed 1.0 mg simegond this level is toxi¢>>®. Magnesium

is considered as a non-essential element for livimgnisms®®. The concentrations of this element varied from 1.
42 to 42 ppm.

Table 1. Plant; L ocal name, family and medicinal uses

Plant name Local name Family Medicinal uses
Ocimum basilicum Sweet basil Lamiacea Heacache, cough, antihypertensive
Poupulus nigra Lombardy Pople | Salicaces borers, cytospora canker , bacterial wetw
Taraxacumofficinale | Dandelion Asteraceae | dardelion wing salads
Convallaria maialis | Saffron Asparagaceae Rapid bone, fracture healing

Table 2. Total content of elementsin plant samplesin ppm

Plant name S Cd P K Mg Ca Mo Cr
Ocimum basilicum 399+€ | 326+ 7.28+1 1+0.5 15047 | 3.5€+0.8 | 13.3+0.¢ | 7.6040.2
Poupulus nigra 810+1< | 8107+¢ | 18.11+0.! | 15.9+1 | 200+£ 4.7+0.2 | 8.84+0.0 | 3.7740.6

Taraxacum officinale | 154542 | 305919 15.5+2 9.79+1 | 142648 | 0.57+0.01| 1.98+0.3| 3.5440.2
Convallaria maialis | 1139+9 | 200+2 | 5.85+0.6 | 8.1+0.5| 29+1 2.06+0.1 | 6.63+0.2| 0.6%60.0.3

CONCLUSION

The minerals content present in medicinal planidistl are a source of biologically important eletaewhich may
play part in the observed therapeutic propertiethe$e plants. Moreover, with the exception of Scemtration in
Ocimum basilicum all of the detected values for metallic elementspiants studied here are below the WHO
permissible levels and may not constitute a hdwditard for consumers.
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