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ABSTRACT:  Kind and type of soil have considerable affect   on evolution and growth of every medicinal 
plant, because the plants feed from air and soil for growing. Determination of mineral elements of plant 
and soil of habitat shows if thore exist K and Ca. which are needed for plant growth. Soil and plant 
samples    were prepared for measurement, using XRF technique.      The rate   of CaO   in   plants leaf 
sample was 7.52% and in soil sample of growing place was 3.03% and in soil of blank sample was 
2.69%. Measured composing percentage of K2O  in the leaf sample, soil sample and blank soil sample 
were 5.19, 2.27 and 2.25 respectively. These results are in Full adaptation with plant growing rules.The 
age of plant can be estimated by K2O and CaO increase in the plant.  
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INTRODUCTION 
 

 The genus Artemisia, with the common Persian name of ‘dermaneh’, includes 34 species that are found wild all 
over Iran [1,2]. Mineral elements are found in plants especially in the herbs [3,4]. The existence of these elements 
for growth and evolution of plants is necessary as well as for critical functions of human body although their 
quantities are toxic. So low quantities of these elements can be identified by improved laboratory apparatus and 
equipment and the role of those in the health of human and other livings can be examined. 
 There for, the measurement of the amounts of such elements as calcium, zinc, magnesium, sodium and 
potassium in the plant that have a creative role in the growth and evolution is necessary. Identification of toxic 
element like Lead, Cadmium and mercury has a considerable importance [5,6]. 
 

Materials and methods 
 

Sampling 
Aerial parts of Artemisia herba-alba and  Artemisia. Quttensis. Podlech were collected from slope and skirt of 
Taftan in the month of June 2009.In order to remove the moisture of sample it was placed at shadow, exposed to 
dry air dried plant sample was ground with a Molinx grinder so that it was covered to powder. The 4 soil of growing 
place of   two species, from surrounding half meter of root was prepared.  
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Method of work 
Two samples of five gram from leaf powder were weighed the first sample was mixed in the environment of Nitric 
acid and Perchloric acid(on a ratio of 1;2) by wet approach and was heated at 2000 C for four hours after refining 
the product was placed into a 50ml juju balloon and reached the volume by water double-distillation.pH of solution 
is one existing mineral elements of solution excepting Arsenic VGA-AAs)were measured by technique of flame 
atomic  absorption second sample was put into the  Oven  at 400 0C for four hours then obtained ash was 
measured it weighed 0.80 g The best Temperature for providing the ash sample is 400 0C  in which the 
measurement of metal ions of samples is performed best with the least error Mineral elements and oxides 
contained in resulted ash were measured with the Tablet by apparatus of XRF.  
 
Reagent and material 
For dilution, demineralized water provided by a Milli-Q Plus filter apparatus (Millipore, USA) was used. All chemical 
were of analytical reagent grade (Merck, Germany). Element test solutions and calibration standards were 
prepared from commercially available (Titrisol, Merck, Germany) ml/g stock solution using adjustable micropipettes 
(Gilson, France). Standards were acidified to 1% with nitric acid.  
 
Equipment 
Flame atomic  absorption apparatus model PU 9100X, made in England  by Philips  Company, VGA 77 made in 
Australia by Varian Company ,XRF apparatus  Model  D&Advance  made in Germany by Broker   company 
 
Results and discussion 
The samples of measurement were prepared by two methods. First sample was prepared by wet-burning method 
in order to measure by Flame atomic absorption technique the second one was prepared by dry-burning for 
measuring by XRF technique. The accuracy of measurements is desirable. According to Tables 1,2 and 3  these 
results are relatively consistent  Obtained quantities by Flame atomic absorption technique for Leaves include: Zinc 
(85.35 mg/kg), Nickel (2.90mg/kg) and Copper (7.50mg/kg) in relation to dry materials the amount of Zinc which 
increases the growth is remarkable and is adapted to the amount of that in the soil of growing place(Table 1).. 
Those obtained by technique of XRF for Leaves  include:  Sr(54.10mg/kg),Ce(190>)  in relation with dried materials 
(Table2)Decomposition of the soil of growing place of  A.quenttensis was carried out for metallic oxides  in Leaves 
of  plant Al2O3 (11.14%), SiO2(51.18%), CaO(3.03%)with the way of  XRF.The amount of  metallic oxide  in  blank 
soil sample. of  A.Quenttensis species was estimated Al2O3 (12.60%), SiO2(53.05%), CaO2.69%) .Of growing 
place of  is slightly more calcareous than the soil of growing place of  for identifying the mineral elements of aerial 
parts of Artemisia(Table 2) Environmental contaminants such as heavy metals impede plant growth so, 
measurement and control of the quantity of metal ions in medicinal plants are especially important measurement of 
metal ions with technique of Flame atomic absorption is desirable, because of its accuracy. Since the 
measurement of all element is not possible the second XRF technique is used[5,7]. 
 
Table 1.Identification of the amounts of mineral elements in the    aerial parts of A.Quenttensis  plant   and   soil of growing place by Flame 
atomic absorption 

etal ion The amount of 
metal ion in 
gwowing place soil 
(Dry mg/kg)   

The amount of   metal 
ion in  blank soil (Dry 
mg/kg)  

The amount of   metal 
ion in  Leaves of 
plant(Dry mg/kg)  

The amount of   metal ion 
in stem of plant (Dry 
mg/kg)  

Ag 0.95 0.90 0.33 0.48 

Cd 1.40 0.65 0.22 0.23 

Co 1.49 1.17 1.22 0.65 

Cr 0.50 0.46 1.84 0.66 

Cu 7.50 5.60 1.08 1.05 

Mn 98.65 69.60 54.50 108.94 

Ni 2.90 3.13 3.20 1.68 

Pb 3.90 5.50 3.91 2.38 

Fe 558.60 650 295.81 198.52 

Zn 85.35 65.15 32.31 31.79 
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Table  2.Identification of the amounts of mineral elements in Blank soil    and soil of growing place  by  the XRF 
Metal oin the amount of   metal ion in 

Leaves Plant of (Dry 
mg/kg)  

the amount of   metal ion 
in stem  Plant of (Dry 
mg/kg)  

The amount of   metal ion 
in growing place soil (Dry 
mg/kg) 

The amount of   metal 
ion in  blank soil (Dry 
mg/kg) in  

Sr 54.10 52 329.90 331.80 

Sn 3.90 3.60 3.50 3.50 

Ba 185> 185> 382 371.50 

Ce 190> 190> 133.60 103.60 

 
Table 3.Identification of the amounts of mineral elements in aerial parts of plant and soil of growing place by technique of XRF 

Weight percent of 
metallic oxide in   blank  
soil  

Weight percent of 
metallic oxide in soil of 
growing place 

Weight percent of 
metallic oxide in  stem of  
the plant  

Weight percent of 
metallic oxide in Leaves 
of  the plant  

metallic  
oxide 

53.05 51.18 33.81> 33.81> SiO2 

12.60 11.44 6.71> 6.71> Al2O3 

0.74 0.70 0.23> 0.23> TiO2 

2.25 2.27 5.19< 5.19< K2O 

0.72 0.73 0.77 0.66 Na2O 

3.08 1.44 1.66 2.07 MgO 

2.69 3.03 4.58 7.52< CaO 

6.40 6.17 1.89> 1.89> Fe2O3 
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