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ABSTRACT 

 
The present work was carried out during winter  season (January to March 2007). 
Quantitative analysis of heavy metals in plant leaves occurrence of eleven species during 
winter. All the analyzed metals were found in higher concentration in plants, leaves. Among 
all the plants, the Zizephus jujuba (Ber) plant’s leaves showed the highest concentration of 
Cu, Pb, and Fe with a mean of 5.69, 5.65 and 48.58 ppm respectively. Cassia fistula’s leaves 
(Kaner), Indian species, showed the highest concentration of Cr 7.50 ppm. Cassia nodusa’s 
leaves (Kaner) American Species showed the highest concentration of Pb-2.41 ppm and Fe-
2.07 ppm. Among five metal’s Fe and Cr were found in maximum concentrations in the 
plant leaves samples.  
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INTRODUCTION 
The term  heavy metal refers to any metallic 
chemical element that has a  high density and 
is poisonous at low concentration. Example’s 
of such metal are Mercury (Hg), Cadmium 
(Cd), and Chromium(Cr), and Lead(Pb).The 
role of Lead, Cadmium, Copper, Chromium 
and Iron as heavy metal pollutant has been 
studied.4 Its effect on eleven important plant 

leaves i. e. Azadiractica  indica, Ziziphus  
jujuba, Cassia fistula, Cassia nodusa, 
Nerium indicom, Polyalthia longifolia, Ficus 
bengalensis, Aegle marmelos, Hibicus 
rosasinesis, Tamarindus indica and Ticus 
religiosa were studied. Leaves of higher 
plants being used for biomonitoring heavy 
metals since 1950.5-6.In the past few decades 
being higher plant leaves are used 
biomonitoring   heavy metal pollution in the 
terrestrial environment.7-9 Heavy  metals  are  * Author for correspondence 
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emitted the environment  of Lucknow from 
different sources such as  transportation, 
industrial activities, fossil fuels, agriculture 
and other human activities. Presence of 
heavy metals in daily intake is toxic to          
inhabitants of Lucknow city. 

MATERIAL AND METHODS 
Sample collection 
The eleven species of plant leaves were 
collected from road side in the Lucknow city 
during January  March 2007. The traffic 
density of this road was estimated to be 
about 285 vehicles per hour.  
Sample processing  
All the collected all plant leaves  were dried 
at room temperature for one day on 
aluminum foil. Next day all plant leaves  
were taken in conical flask in a fixed 
quantity and left over 10 ml of  concentrated 
HNO3 (Nitric Acid) was added night for 
digestion. Next day all conical flask were 
kept on hot plate with gentle heating, as a 
result acid was evaporated to dryness. Added 
10ml of concentrated HNO3 was added again. 

 
 
 
 
 
 
 
 
 

 
 

This process was repeated until the residue 
turned white. Finally residue was digested 
with 5 ml of digestion mixture which was 
prepared by mixing of concentrated nitric 
acid and perchloric acid in the ratio of 5:1. 
Now the sample was heated gently on hot 
plate for complete digestion. After dryness, 
digested sample was transferred to the 10ml, 
volumetric flask and made up with 1% nitric 
acid.3 

Instrumentation and analysis  
The concentrations of Pb, Fe, Cd, Cu and Cr 
in the samples were estimated by AAS 
technique (Atomic Absorption Spectrometry) 
using (GBC Avanta Σ). Three replicate 
determinations were made for each sample. 
The concentrations of Cu, Pb, Cd, Cr and Fe  
found in analysis were 5.69 ppm, 5.65 ppm 
0.32 ppm, 7.50 ppm and 48.58 ppm. 

RESULTS AND DISCUSSION 
The mean concentration of heavy metals (Pb, 
Cd, Cu, Cr and Fe) found in sample is shown 
in Fig. 1 and Table 1. Among all the plants 
leqnes of Ziziphus jujube plant leaves showed 
 
 

 
 
 
 
 
 

 
 

 Fig. 1 : Graphical representation of heavy metal in plant leaves 
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the highest concentrations of Cu, Pb, Cr and Fe 
with a mean of 5.69, 5.65, 6.25 and 48.58 ppm 
respectively. Cassia fistula leaves             
showd    the highest  concentration  of  Cr  7.50  

ppm. Iron content was found 30.92, 13.86 and 
24.18 ppm in  Nerium indicum, Azadirachta 
indica and Ficus bengalensis respectively 
which was higher as compared to other metals. 

Table  1 : Concentration of heavy metal in plant leaves ( in ppm) 

Plant species Cu Pb Cd Cr Fe 

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
Polyalthia logifolia  2.44 0.31 1.51 0.68 0.02 0.03 1.05 1.33 4.45 1.37 

Nerium indicum 3.76 0.68 3.22 0.74 0.04 0.05 3.42 1.67 30.92 1.25 

Azadirachta indica  1.58 0.48 2.23 0.87 0.05 0.04 1.25 0.51 13.86 4.57 

Ficus bengalensis  1.57 0.08 2.40 0.65 0.32 0.95 0.79 0.79 24.18 4.09 

Aegle marmelos  2.38 0.45 1.12 0.66 0.17 0.97 5.16 1.69 2.06 0.49 

Zizephus jujube 5.69 1.05 5.65 0.93 0.27 0.14 6.21 2.93 48.58 20.04 

Hibicus rosasinesis  1.26 0.37 1.39 0.64 0.07 0.06 3.89 2.60 4.53 0.57 

Cassia fistula  1.32 0.67 1.89 0.75 0.12 0.05 7.50 2.99 7.44 5.69 

Tamarindus indica 3.20 0.27 3.4 2.09 0.06 0.05 2.63 0.64 5.55 2.42 

Ticus religiosa 1.48 1.04 1.47 1.17 0.30 0.22 1.18 1.92 7.45 3.49 

Cassia nodusa  1.06 0.39 2.41 0.30 0.33 0.11 1.88 0.13 2.07 0.55 

 
Cassia nodusa leaves showd the highest 
concentration of Cd i.e. 0.33 ppm. Among 
the five metals Fe and Cr were found in 
maximum concentrations in the plant leaves 
sample. The high concentration of heavy 
metals in road side plant leaves sample is 
mostly due to the heavy density of the 
traffic which is considered as one of the 
major sources of heavy metal contamination 
This is because unleaded gasoline is 
expensive and drivers prefer leaded 
gasoline. Addition of Lead in the 
environment is by aerial deposition, which 
proportional to the density of traffic and 
distance from the road side.10  

CONCLUSION 
It is to be noted that the concentration of all 
five metals is higher in dry plant leaves than 
the washed plant leaves. It shows that the 
rainfall may decrease the metal 
concentration in road side plants. Which is 
useful to human beings since high 
concentration of heavy metals in edible 
road-side plants has toxic effects on human  
being.  An increased Pb concentration in 
human beings creates cardiovascular disease 
and disruption of nervous system higher 
concentration of Cd in human beings causes 
itai-itai disease, psychological disorders etc. 
Thus, an average rainfall may decrease the 
heavy metal concentration in road side plants 
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to protect human beings from various 
diseases.  
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