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Abstract
The present study deals with the determination of lead (Pb) in Guava Planted along Sagian Wala
Bypass, Lahore. Samples of guava were collected from different sites of Sigan Wala Bypass. The
samples were subjected to wet digestion procedure. The concentrations of Pb in 20 composite
samples were determined by using Atomic Absorption Spectrophotometer (AAS). The results of
this survey showed that the average concentrations detected were ranged from 6.57 to 13.10
mg/kg. Concentration of Pb in all samples was found to be higher than the permissible limit
approved by FAO/WHO (0.3 mg/Kg). The high content of Pb in Guava may pose a health hazard
to consumers. The results indicate that there is considerable risk of lead poisoning from
consumption of the guava from these sites.
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[3]. High concentration of these metals in
Introduction
Agricultural areas near highways are usually
fruits grown along road side is usually
subjected to air pollution by heavy metals
associated with toxicological problems.
including Ni, Pb, Cr, Zn, Cu, and Cd etc.
Heavy metals are hazardous because they
These metals are released from combustion
tend to bioaccumulate. Consumption of the
of fuel from road transport, fluid leakage of
heavy metal contaminated fruits can lead to
metals and contaminated water. Most of
severe liver and kidney diseases. Heavy
these metals are toxic to living organisms
metal contamination of the food items is one
and can pose health risk to humans [1].
of the most important aspects of food quality
Many plants have the tendency to assimilate
assurance [4]. Emissions of heavy metals
metals from their surroundings and
from the industries and vehicles may be
consumption of such plants, containing
deposited on the vegetable surfaces during
heavy metals at toxic concentrations, may
their production [5]. Therefore, there is the
cause a chronic health hazard to humans [2].
need to investigate the possible risks in the
Vegetables and fruits are sources of
population due to the exposure of heavy
metabolites; antioxidants and other essential
metal contamination in vegetables and fruits
nutrients and are the part of common diet
Guava (Psidium guajava) is a small tree or
taken by populations throughout the world
an arborescent shrub. Its fruit is rich in
Published by Bolan Society for Pure and Applied Biology
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minerals, fiber, vitamins A, C and riboflavin
as well as in proteins thus has a considerable
nutritional importance [6]. Lead is nonessential heavy metals, because they have no
nutritional importance for human body [7].
Lead may find the entry in guava cultivated
along highways through air pollution from
vehicular exhaust industrial activities in
nearby vicinity [8]. Lead is highly toxic to
humans with the injurious effects on the
hemopoietic, nervous and reproductive
system [9]. Objectives of the study was to
determine the level of Pb in guava samples
to evaluate the quality of guava fruit planted
along Sagian Wala Bypass, Lahore.
Materials and methods
Samples of guava fruit were collected from
different sites of Sigan Wala Bypass.
Random sampling was done from four sites
including road side, along river Ravi, near
livestock farm, and near residential area.
Five composite Samples were prepared from
each selected site. Each composite sample
was prepared of four guava fruits from one
tree. Fruits were washed with distilled water
and cut into small pieces and mashed. Petri
dishes containing mashed samples were kept
in oven at 110 – 120 ºC for 2 - 3 hours for
drying. Dried samples were grinded into
powder. Samples were weighed and placed
in muffle furnace at 500 – 550 ºC for 12 –
18 hours. Organic matter was burnt and
sample turn into ash. 1g of ash from each
sample was dissolved in 10 ml of
concentrated HCl.
Samples were heated on controllable hot
plate at 200ºC for 30 minutes until the whole
ash was dissolved. Samples were allowed to
cool at room temperature and transferred to
volumetric flask and diluted up to 50 ml
with distilled water. The samples were
filtered with the help of Whatman filter

paper and clear solution was obtained for
Lead analysis. A standard solution of Pb of
1000 mg/L was diluted in to series of
standard solution (2ppm, 4ppm, 6ppm) up to
the mark with distilled water [10]. Lead
analysis was done by the atomic absorption
spectrophotometer for each prepared
sample.
Results were tabulated and mean
concentration of Pb in samples from each
site, standard deviation and standard error of
mean was obtained using SPSS statistical
package. Results were compared with
FAO/WHO permissible limit of Pb for fruits
which is 0.3 mg/kg on a dry weight basis
[11].
Results and discussion
The concentration of Pb in all Guava
samples was ranged from 6.575 to 13.065
mg/kg. The Pb concentration was found to
higher than the FAO-WHO maximum
permissible limits in all the samples
collected from the guava trees planted near
Sigan Wala Bypass (Figure 1). Pb content in
samples collected from site near livestock
farms ranged from 6.575 mg/Kg to 8.2
mg/Kg. In the samples collected from the
field near residential area the Pb content
ranged from 8.18 mg/Kg to 8.815mg/Kg.
highest concentration of Pb was found in
samples collected from the field near River
Ravi ranging from 11.085 mg/Kg to 13.065
mg/Kg. While samples collected along the
road side showed the values of lead ranging
from 9.22 mg/Kg to 9.96 mg/Kg as shown in
Table 1. The mean concentrations of Pb
±SEM mg/Kg in Guava samples were found
to be 7.464±0.34 mg/Kg, 8.455±0.16
mg/Kg, 9.69±0.16 mg/Kg and 12.303±0.40
mg/Kg collected from fields near livestock
farm, residential area, along road side and
near river Ravi respectively (Figure 2).
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Figure 1. Showing the comparison of conc. of Pb in mg/kg in samples collected from four
selected sites with FAO/WHO Standard Limit
Table 1. Showing the mean concentration of Pb in mg/kg in guava samples collected along
Sagian Wala Bypass, Lahore
Samples Sites
Field near
Livestock farm
Field near
Residential area
Field along
Road side
Field near
River Ravi

Conc. of Lead in mg/kg in 5
composite samples from each site

Mean conc. of Standard
Pb in mg/kg
Deviation

Standard
Error Mean

8.2

6.57

7.25

7.22

8.06

7.46

0.67

±0.30

8.36

8.75

8.18

8.16

8.81

8.45

0.31

±0.14

9.22

9.89

9.84

9.53

9.9

9.68

0.30

±0.13

11.08

11.9

13.1

12.74

12.72

12.31

0.82

±0.36

Figure 2. Showing the mean conc. of Pb in mg/kg and ±SEM in samples collected from four
selected sites at Sagian Wala Bypass, Lahore
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The results also showed that samples
collected from the field near river Ravi had
highest Pb content than all other sites. These
fields are irrigated with the water from River
Ravi which receives wastewater containing
heavy metals from multiple sources like
industries, agricultural runoff and residential
areas from in and around Lahore. The
contamination of fruits might be closely
related to the pollutants in the irrigation
water. Wastewater irrigation is significant
contributor to the heavy metal contents of
soils. The present study is in agreement with
the study conducted by Mapanda et al.,
2005, which concluded that the use of
wastewater for irrigation of soils in urban
areas contain heavy metals to the
concentrations posing health risk for human
body [12].
Guava sample collected along roadside also
showed higher values of Pb content. The
high amount of Pb in these samples was due
to vehicular pollution. High lead (Pb) levels
in urban areas are attributed to vehicular
emissions and automobile exhaust mainly
from lubrication oils and leaded gasoline.
These sources can contaminate the fruits
grown in areas near roads with high traffic
load [13]. A research study was conducted
to examine the intensity and effects of
automobile related metal pollution on soil
and physiological attributes of native plant
species in India. Results of the study showed
that lead and cadmium in soil were
significantly higher in areas with high traffic
volume [14].
Comparison with FAO/WHO permissible
results shows that the samples for all four
sites cross permissible limits and had higher
concentrations of Pb. Fruits containing high
content of Pb may proves to be highly toxic
to human body and affect nervous system,
bones, liver, pancreases, teeth and gum.
Consuming food containing high amount of
Pb can also increase the risk of blood
diseases [15].

Conclusion
The results obtained showed that high Pb
content in samples collected from Guava
planted along Sagian Wala Bypass, Lahore
as compared to the FAO/WHO Standard
Limit. This can pose a potential threat to the
health of consumers. Because fruits are
commonly used as essential part of our food
and they are used in our daily life. It is
concluded that the guava fruits grown in the
area are a health hazard for human
consumption.
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