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Materials and Methods 

Experimental Plants 

In this study, Cvcitmis sativus, Armenian cucumber, Lufa 
acutangula, Momordica charantia descourt and Lagenaria siceraria 
was used for phytoextraction of Pb, and Ni. The seeds of the plant 
were obtained from the local market. 

Phytoextraction Experiments 

Phytoextraction experiments were carried out in polythene bags. 
For this purpose, the soil was passed  through a 2 mm sieve and 
2.0 kg soil was put  into each polythene bags. Polythene bags were 
divided into 100 groups at different concentration of metals for 
each plant i.e., Ni-contaminated, Pb-contaminated, and control (to 
which no metal was added). The metals were added to the soil  in  
their powder form. The different concentration of metals added was  
0.5, 1.0, 1.5, 2.0 mg metal per kg of soil. Ten seeds of Cvcitmis 
sativus, Cyamopsis tetragonoloba, Lufa acutangula, Momordica 
charantia descourt and Lagenaria siceraria T. alexandrinum were 
put into each polythene bags. For each metal two polythene bags 
were used (duplicate experiment). After germination, the seedlings 
were allowed to grow in the same until maturity. After 98 days, the 
mature plants were uprooted and separated into roots, stem and 
leaves. These parts i.e., roots, stem, and leaves were used for the 
analysis of accumulated heavy metals.  

Analysis of Heavy Metals in Plants  

Estimation of lead and nickel uptake by in-vitro method 
using AAS 

The second step of the study was to estimate the, lead and nickel 
uptake by Cvcitmis sativus, Armenian cucumber, Lufa acutangula, 
Momordica charantia descourt and Lagenaria siceraria using AAS. 
All chemicals and reagents used in the study were of analytical 
grade and were used without further purification. Solutions were 
prepared in double distilled water. 

Preparation of biomass 

Elements in plants parts cannot be detected directly by AAS, so 
solutions for plants were prepared by wet digestion method and 
then samples were analyzed to determine the concentration of 
metal ions. After collecting root, stem and leaves of plant, they 
were washed with double distilled water and 1 % HCl to remove 

dust from plant. These root, stem and leaves were then dried in an 
oven at 80ĈC for 48 hours. The dried plants were then digested. 

Method for digestion 

The dried root, stem and leaves were digested according to 
Awofolu [1]: dried parts were weighed separately and 5.0 g was 
taken in a round bottom flask. The dried material was ashed in 
crucible muffle furnace at 500ĈC for 1 h. The residue was then wet 
digested by HCl/HNO3 5 ml (1:3) and heated till dryness. After 
drying 5 ml of HNO3 was added in the same beaker and heated for 
5 to 10 min (until the digest became clear). The volume was 
adjusted up to 50 ml with double distilled water and then was 
filtered (Whatman filter paper). The sample solutions were ready to 
be aspirated in AAS. These sample solutions of in-vitro grown root, 
stem and leaves were kept at 4ĈC with UV protection.  

Calibration range 

These samples were subjected to Z-5000 series polarized Zeeman 
Atomic Absorption Spectrophotometer. The calibration curve was 
obtained by running the standards of 0, 2, 4 and 8 ppm. A straight 
line was obtained between concentration and absorbance. All the 
points of the standard were tried to lie in the straight line, because 
the accuracy of the sample results is depends on exact 
absorbance of these standards. 

Statistical Analysis  

All the data were statistically analyzed following Steel and Torrie 
[10]. Each experiment was conducted  in  triplicate (n = 3). Results 
are shown as mean μ standard error. Experimental  data were  
analyzed  using  statistical  software  SPSS  16.0. Heavy metal 
concentrations in control and experimental were compared using 
Paired-Samples T Test and One way ANNOVA and after 
comparing the results were authenticated by Wilcoxon MannÊs 
whitney test. 

Result and Discussion 

The hyperaccumulation of metals in various plant species has been 
extensively investigated and to date substantial progress has been 
made. It becomes clear that different mechanisms of metal 
accumulation, exclusion and compartmentation exist in various 
plant species [11].The data show that the concentrations of Pb and 
Ni in leaves, roots and stems increased with increasing Pb and Ni 
supply levels. The distributions of the metals in different plant parts 
decreased in the order: stem>leaf>root for Pb and leaf>stem>root 
for Ni. [12] 
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purified in-vivo grown hyper accumulators, like Cvcitmis sativus, 
Armenian cucumber, Lufa acutangula, Momordica charantia 
descourt and Lagenaria siceraria can be used as the natural 

phytoremediates and heavy metal scavengers of the toxic 
elements for the treatment of contaminated and polluted 
agricultural lands on commercial scale.
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