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Ready To Eat Leafy vegetables are very famous worldwide because of their diverse benefits related to human body but 
contamination of these vegetables with microorganism and heavy metals toxicity is one of the most ecological problems 
all over the world. Here a research was conducted to analyze heavy metals status of leafy vegetable (Lettuce, Cabbage, 
Coriander and Mint) from various locations (matta, khwazkhela, mingora and kabal) of district swat. The research was 
undertaken at Environmental Horticulture Lab, Dept. of Horticulture, The University of Agriculture Peshawar during the 
year 2018 – 19. The experiment was laid out using RCBD design with one factor and three replicates. The data results 
for heavy metals groups the upper limit of vegetables Lettuce, Cabbage, Coriander and Mint for lead concentration is  
(24.33, 24.01, 22.68 and 23.35 mg kg-1), Cadmium (0.57, 0.54, 0.48 and 0.45 mg kg-1), Chromium (4.60, 4.69, 4.68 and 
4.63 mg kg-1), Nickel (5.97, 5.99, 5.89 and 5.91 mg kg-1) and Copper content (8.47, 8.49, 8.44 and 8.41 mg kg-1) was 
noted for the vegetables samples collected from mingora spot while minimum lead (14.01, 14.04, 13.00 and 13.33 mg 
kg-1), Cadmium (0.29, 0.28, 0.23 and 0.22 mg kg-1), Chromium (2.83, 2.79, 2.73 and 2.71 mg kg-1), Nickel (3.59, 3.60, 
3.56 and 3.53 mg kg-1) and Copper (6.39, 6.41, 6.36 and 6.33 mg kg-1) concentration was noted for the samples 
collected from matta spot. A significant difference was found for all the studied parameters it was concluded that the 
results that heavy metal concentration was maximum for the vegetables samples collected from mingora region.  
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INTRODUCTION 
Contamination of fresh produce is emerging as a major 
food safety challenge all over the world. Leafy vegetables 
are very famous worldwide because of their diverse 
benefits related to human body. These vegetables are a 
good source of various component like calcium, iron, folic 
acid, Vitamin A, C, Dietary fiber etc. their consumption is 
increasing gradually particularly in urban community. 
Heavy metals contamination cannot be underestimated as 
these foodstuffs are important components of human diet. 
Heavy metals food contamination is one of the serious 
and important problems of food quality assurance (Khan 
et al. 2009, Radwan and Salama, 2006; Wang et al. 
2005). Heavy metals ranks high among the chief 
contaminants of leafy vegetables various experiment and 
researches heve been shown that heavy metals is an 
important contaminant of vegetables (Sinha et al. 2006; 
Singh and Kumar, 2006; Sharma et al. 2006, 2007, 2008 
a, b; Mapanda et al. 2005). Prolonged consumption of 
heavy metals in these food stuffs may lead to disturb 

various biological and biochemical processes in the 
human body (Jarup, 2003). The toxicity of these metals in 
the body may lead to different chronic diseases regular 
monitoring of vegetables for metals is essential for 
preventing excessive buildup of the metals in the food 
chain.  
  
MATERIALS AND METHODS 

METHODOLOGY 
Vegetables contaminated with various pollutants can 

create health problems all over the world to observe the 
status fresh used leafy vegetables the study entitled 
“Heavy metal analysis of ready to eat leafy vegetables 
collected from different areas of district swat” was carried 
out at Environmental Horticulture Laboratory, The 
University of Agriculture Peshawar (UAP) during the year 
2019. The experiment was laid out by Randomized 
Complete Block Design (RCBD) with the factor contain 
different locations (Matta, Khwazakhela, Kabal, Mingora) 
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studied vegetables are lettuce, Cabbage, Coriander, Mint 
and replicated three times. 

Samples Collection 
Different leafy vegetables which are consumed fresh 

namely lettuce, Mint, coriander and Cabbage was 
collected from various areas of Swat valley. Collected 
plant samples were brought to Environmental Horticulture 
Laboratory UAP and assessed for the presence of 
biochemical properties (Heavy metals concentrations). For 
the presence of heavy metals sterile polythene bags was 
used for vegetables samples collection. Samples of 25g of 
each vegetable were then separated and analyzed for the 
presence of heavy metals (Feroz et al. 2013). 

Materials and Equipment Sterilization: 
To prevent contamination all glassware’s used for 

analyses was sterilized under laboratory conditions 
through standard procedure with tap water washing 
properly fallowed by distilled water. 

Heavy Metals Analyses 
Different vegetables samples collected from various 

locations were placed in an oven for 48 hr at 72ºC for 
drying. After complete oven drying, samples were ground 
by grinding machine to obtain powder. After grinding each 
sample was used for analysis of list of toxic heavy metals 
contents mention below with the help of Atomic Absorption 
Spectrometer (AAS) using wet digestion method.  

 Lead (Pb) 
 Cadmium (Cd) 
 Chromium (Cr) 
 Nickel (Ni) 
 Copper (Cu) 

 
 
RESULTS AND DISCUSSION 

Lead concentration:  
For lead concentration there is a significant variation 

found between all the selected studied locations (Table 1). 
Mean table showed that all the vegetable samples were 
found above the permissible limit (0.1 mg kg-1) proposed 
by FAO/WHO. Maximum lead concentration for the crops 
as lettuce (24.33 mg kg-1), cabbage (24.01 mg kg-1), 
coriander (22.68 mg kg-1) and mint (23.35 mg kg-1) was 
recorded for the sample collected from Mingora region, 
followed by Kabal locality lettuce (20.66 mg kg-1), cabbage 
(21.01 mg kg-1), coriander (20.01 mg kg-1) and mint (20.68 
mg kg-1) whereas the minimum lead concentration for 
lettuce (14.01 mg kg-1 ), cabbage (14.00 mg kg-1), 
coriander (13.00 mg kg-1) and mint (13.33 mg kg-1) was 
getting for the vegetables sample collected from Matta 
region. Prolonged consumption of heavy metals in these 
food stuffs may lead to disturb various biological and 
biochemical processes in the human body (Jarup, 2003). 
The toxicity of these metals in the body may lead to 

different chronic diseases regular monitoring of vegetables 
for metals is essential for preventing excessive buildup of 
the metals in the food chain. Comparing the results of 
studied vegetables plant samples for lead concentration a 
major difference was found for all the identified locations. 
Maximum lead quantity was noted for the samples 
collected from mingora region it might be due to mingora 
region is the most polluted area as compared to other 
observed spots. Mostly farmer use waste water, municipal 
waste and sludge etc. for crop production which leads to 
heavy metals accumulation. According to Radwan and 
Salma (2006), Tuzen and Soylak (2007) and Duran et al. 
(2007) reported that heavy metals contamination may 
occur due to factors including irrigation with contaminated 
water, over fertilizer, metals based pesticides, industrial 
emission, transportation and harvesting process. 

Lead

Sampling Sites

M
at

ta

K
hw

az
ak

hel
a

M
in

gora

K
ab

al

P
b

 C
on

c.
 m

g 
k

g-1

5

10

15

20

25

30

Lettuce 

Cabbage 

Coriander 

Mint 

 
Figure.1: Lead Conc. (mg kg-1) in Lettuce, Cabbage, 
Coriander and Mint collected from various locations 
of district Swat. 

 
Cadmium concentration: 

For cadmium concentration the statistical analysis of 
the data showed a significant difference among all the 
selected spots (Table 1) and their range was found above 
the maximum permissible limit (0.05 mg kg-1) suggested 
by FAO/WHO. Regarding the means maximum cadmium 
concentration for lettuce (0.57 mg kg-1 ), cabbage (0.56 
mg kg-1), coriander (0.48 mg kg-1) and mint (0.45 mg kg-1) 
was noted for the samples collected from mingora locality 
followed by kabal region lettuce (0.46 mg kg-1), cabbage 
(0.45 mg kg-1), coriander (0.39 mg kg-1) and mint (0.37 mg 
kg-1) while minimum values lettuce (0.29 mg kg-1), 
cabbage (0.28 mg kg-1), coriander (0.23 mg kg-1) and mint 
(0.22 mg kg-1) was recorded for the vegetables samples 
collected from matta spots. Heavy metals are among the 
major contaminants of food supply and may be considered 
the most important problem to our environment (Zaidi et 
al. 2005) that can reduce some time the productivity of 
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plants and endanger the safety of the plant products as 
foods and feeds (Zheljazkov et al. 2006). A major change 
was observed for cadmium availability in all vegetables 
samples on the basis of various spots maximum cadmium 
concentration was noted for the vegetables plant samples 
collected from mingora region it may be due to mingora 
area is the most contaminated and idurtralized area 
among all the studied locations. Industrial emission, 
transportation, metals based pesticides etc. leads to 
occurance of heavy metals in the soil and plants. Jiao et 
al. (2015) stated that various industrial activities contribute 
to metals directly or indirectly through the release of 
indurtrial effluent, sloid wastes, smoke into the soil, water 
and air respectively. Wu et al. (2011) and Gabarron et al. 
(2017) stated that the land nearby industrial area is 
vulnerable to trace metals contamination due to discharge 
of untreated effluent, disposal of solid waste in the 
particular area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Cadmium Conc. (mg kg-1) in Lettuce, 
Cabbage, Coriander and Mint collected from various 
locations of district Swat. 

Chromium concentration: 
Data pertaining for chromium concentration shows a 

significant variation between all the regions (Table 1) and 
all the means values were found above the maximum 
level (2.3 mg kg-1) recommended by FAO/WHO. It is 
declare from the data that the upper limit of chromium for 
lettuce (4.60 mg kg-1), cabbage (4.69 mg kg-1), coriander 
(4.68 mg kg-1) and mint (4.63 mg kg-1) was noted for the 
vegetables samples collected from mingora area followed 
by kabal region lettuce (3.51 mg kg-1), cabbage (3.53 mg 
kg-1), coriander (3.51) and mint (3.51 mg kg-1) while lower 

limit for lettuce (2.83 mg kg-1), cabbage (2.79 mg kg-1), 
coriander (2.73 mg kg-1) and mint (2.71 mg kg-1) was 
recorded for the vegetables samples collected from matta 
region. Worldwide consumer are concerned about food 
safety due to increase in pollution which accelerate the 
demand of safe food. Heavy metals are one of the 
griseous environmental concerns regarding health risk 
and food safety (Cui et al. 2005). Comparing the results of 
our study vegetables plant sample for chromium 
availability a significant change was observed on the basis 
of various locations. The maximum concentration was 
noted for the samples collected from mingora region it 
may be due to mingora area is the most polluted and 
contaminated place among all other studied spots. 
Vegetables and fruits are good source of minerals, fiber 
and vitamins therefore its consumption is increasing 
(Mahmood et al. 2014). However both essential and toxic 
metals are present in these vegetables in different 
concentration (Jan et al. 2010; Yang et al. 2011). Plants 
accumulate and uptake these metals mainly from 
contaminated soil as well as from deposits on plants parts 
exposed to environmental pollution (Khairiah et al. 2004). 
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Figure.3: Chromium Conc. (mg kg-1) in Lettuce, 
Cabbage, Coriander and Mint collected from various 
locations of District Swat. 

Nickel concentration: 
Information regarding nickel concentration the 

statistical analysis shows a significant change among all 
the spots (Table 1). It is indicated that all the nickel 
samples were found below the maximum permissible limit 
(10 mg kg-1) suggested by FAO/WHO. Results marks that 
the maximum nickel concentration for lettuce (5.97 mg kg-

1), cabbage (5.98 mg kg-1), coriander (5.89 mg kg-1) and 
mint (5.91 mg kg-1) was recorded for the vegetables 
samples collected from mingora locality followed by kabal 
region lettuce (5.23 mg kg-1), cabbage (5.29 mg kg-1), 
coriander (5.19 mg kg-1) and mint (5.17 mg kg-1) while 
minimum values for lettuce (3.59 mg kg-1), cabbage (3.60 
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mg kg-1), coriander (3.56 mg kg-1) and mint (3.53 mg kg-1) 
was recorded for the vegetables samples collected from 
matta spots. Vegetables are important edible crops and an 
essential part of the human diet but heavy metals can be 
readily taken up by vegetables and can be accumulated at 
high levels in the edible parts of vegetables (Jolly, Y.N 
2013). In many countries and regions vegetables are 
exposed to heavy metals by various means thus 
vegetable consumption can cause adverse health effects 
(Yang, Y. 2009). The results of our studied plant for the 
availability of nickel concentration a major difference was 
found on the basis various location. The maximum nickel 
content was found in mingora region it may be due to 
mingora is the most urbanize area and the farmer use 
waste water and sludge disposal for crop production. Ullah 
et al. (2011) stated that the use of sewage, municipal 
waste and other contaminated water for irrigation 
purposes is an old practice in many big cities of most of 
the countries including Pakistan which leads to heavy 
metals accumulation in the field as well as in plants. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.4:   Nickel Conc. (mg kg-1) in Lettuce, 
Cabbage, Coriander and Mint collected from various 
locations of district Swat. 

 
Copper concentration: 

Statistical analysis of the data for copper 
concentration shows a significant difference among all the 
studied location (Table 1). Copper concentration in studied 
vegetables was found below the maximum permissible 
range (40 mg kg-1) set by FAO/WHO. Data regarding for 

copper the highest values for lettuce (8.47 mg kg-1), 
cabbage (8.49 mg kg-1), coriander (8.45 mg kg-1) and mint 
(8.41) was noted for the vegetables samples collected 
from mingora region followed by kabal location lettuce 
(7.59 mg kg-1), cabbage (7.62 mg kg-1), coriander (7.70 
mg kg-1) and mint (7.53 mg kg-1) while minimum values for 
lettuce (6.39 mg kg-1), cabbage (6.41 mg kg-1), coriander 
(6.37 mg kg-1) and mint (6.33 mg kg-1) was recorded for 
the vegetables samples collected from matta locations. 
Vegetables are rich source of vitamins, minerals, fiber and 
have beneficial antioxidative effects. Ingestion of 
vegetables containing heavy metals is one of the main 
routes through which these element enter the buman body 
slowly released into the body however heavy metals can 
cause array of diseases (Sapana G. et al. 2013). 
Comparing the status of our studied vegetables plant 
samples for copper availability a significant change was 
found on the basis of different location. The maximum 
concentration was note for the plant samples collected 
from mingora region it may be due to there is poor system 
for sewege, home waste and other industrial disposal, 
farmer use various contaminates for agricultural practices. 
Hassanzada et al. (2011) stated that heavy metals are 
involved in various industrial processes, agricultural, 
activities, domestic waste and vehicles emission transfer 
to the field and then to the plant body. Khan et al. (2017) 
repoert other sources for heavy metals occurance include 
irrigation with wastewater or sewage sludge, application of 
over fertalizers, chemicals, indurtrial discharge, mining, 
minerals processing. 
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Figure 5:   Copper Conc. (mg kg-1) in Lettuce, 

Cabbage, Coriander and Mint collected from various 
locations of district Swat 
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Table.1: Lead, Cadmium , Chromium, Nickel and Copper  (mg kg-1) concentration in leafy vegetables collected 
from various location of District Swat 
 

Vegetables 
Locations 

Matta Khwazakhela Mingora Kabal LSD 

 
Lead (mg kg-1) 

Lettuce 14.01c 17.46bc 24.33a 20.66ab 4.65 

Cabbage 14.00d 16.34c 24.01a 21.01b 1.73 

Coriander 13.00d 17.01c 22.68a 20.01b 1.91 

Mint 13.33c 17.34bc 23.35a 20.68ab 4.27 

 
Cadmium (mg kg-1) 

Lettuce 0.29d 0.36c 0.57a 0.46b 0.042 

Cabbage 0.28d 0.36c 0.56a 0.45b 0.026 

Coriander 0.23d 0.29c 0.48a 0.39b 0.012 

Mint 0.22d 0.29c 0.45a 0.37b 0.024 

 
Chromium (mg kg-1) 

Lettuce 2.83d 3.23c 4.60a 3.51b 0.14 

Cabbage 2.79d 3.21c 4.69a 3.53b 0.044 

Coriander 2.73d 3.19c 4.68a 3.51b 0.037 

Mint 2.71d 3.21c 4.63a 3.51b 0.052 

 
Nickel (mg kg-1) 

Lettuce 3.59d 4.51c 5.97a 5.23b 0.019 

Cabbage 3.60d 4.53c 5.98a 5.29b 0.037 

Coriander 3.56d 4.51c 5.89a 5.19b 0.031 

Mint 3.53d 4.51c 5.91a 5.17b 0.052 

 
Copper (mg kg-1) 

Lettuce 6.39d 6.99c 8.47a 7.59b 0.020 

Cabbage 6.41d 6.97c 8.49a 7.62b 0.025 

Coriander 6.37d 6.96c 8.45a 7.70b 0.264 

Mint 6.33d 6.92c 8.41a 7.53b 0.049 

CONCLUSION 
Consumption of leafy vegetables is popular worldwide 
because of their diverse benefits related to human body. 
Contamination of these vegetables with heavy metals is 
one of the serious issues all over the world. It is concluded 
that leafy vegetables in Swat district has enough heavy 

metals contamination that can cause serious health issues 
such as respiratory problem, kidney, reproductive issue, 
skeletal problem, diarrhea, obesity, vomiting etc. The 
concentration of heavy metals is high in the leafy 
vegetables samples collected from the Mingora location 
followed by Kabal as compare to another studied region. 
Guidelines governing quality and strategies are required to 
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reduce the risk of heavy metals transmission by food to 
the human body. 
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