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Background: In This study some vegetables' (mint, leek, radish and scallion) cadmium 
and lead metals level was investigated in two areas (west, east) of Mashhad from May to 
October 2011.  
Materials and Methods: The amount of heavy metals was determined by graphite atomic 
absorption after acidic digestion of the samples and the data were analyzed. 
Results: The results indicated that maximum and minimum level of lead concentration 
was found in two areas: scallion of east (42.13mg/kg) and radish of west (17.76 mg/kg) 
respectively which were Leek (0.89 mg/kg) and scallion (0.22) of east for cadmium.  
Conclusion: The survey of heavy metals is needed to assess health hazards, food safety, 
and security4T. 4T  
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         Introduction 

he uptake and bioaccumulation of heavy metals in 
vegetables are influenced by many factors such as 
climate, atmosphere depositions, the concentration 

of heavy metals in soil, the nature of soil and the degree 
of maturity of the plants while harvesting [1]. 
Atmospheric deposition was identified as the dominant 
pathway for lead (Pb) to penetrate in leafy vegetables [2-
3]. The translocation factors showed that metals' 
accumulation was mostly observed in roots. Compared to 
other heavy metals, cadmium (Cd) seemed to be much 
more hazardous [4]. The contamination of vegetables by 
heavy metals can be due to their irrigation by wastewater 
[5], fertilizer and pesticide [6]. Consumption of lead or 
cadmium-contaminated vegetables can pose a significant 
health risk to humans [7]. The maximum allowable 
concentration of lead and cadmium in plant for human 
consumption is 0.1 and 5 mg/kg respectively [8]. 
According to FAO, the level of allowable entrance 
cadmium to the human body is 0.4-0.6 mg/person weekly 
[9]. 

Heavy metals are persistent and accumulative; therefore 
the level of these metals is needed to be monitored 
carefully with the aim of making sure of their 
concentration and their comparison with standard levels. 
This study was carried out to investigate the vegetable P

'
Ps 

(mint, leek, radish, and scallion) cadmium and lead 
metals' level in two areas (west, east) of Mashhad. 
 
Materials and Methods 
 

This is an analytical-descriptive In this experiment some 
vegetables' (mint, leek, radish, and scallion) cadmium and 

lead metals' levels  were evaluated in Mashhad's west 
(Shandiz) and east (across Mashhad power plant) which 
are the two most important areas of vegetable production 
from May to October 2011 (the time of vegetables' 
harvesting in Mashhad). Hence, samples were collected 
from central square fresh fruit vegetables. From each 
intended area and type of vegetable, three samples were 
collected. The samples were washed with tap water, 
rinsed with distilled water, dried in an oven at 105 ˚C for 
24 to 48 h, and then 0.5  g of each sample was weighed 
and digested (acid digestion) according to the method of 
AOAC, 1998 [10]. The amounts of heavy metals were 
determined by graphite atomic absorption Varian model. 
The data were analyzed by SPSS-16, Version 16. A 
probability level of p<0.05 was considered statistically 
significant. Statistical tests included post hoc (LSD, 
Tamhane) and univariate 4T. 
 
Results 

 
The mean heavy metals concentration (lead and 

cadmium) of mint, leek, radish, and scallion samples 
during the months of sampling are listed in table 1. The 
total mean concentration of lead and cadmium of every 
month sampling of studied vegetables was compared with 
their standard concentration according to WHO and FAO 
which is ranges 0.2-0.8 mg/kg for cadmium and 0.1-10 
mg/kg for lead 4T.4T According to the table, the total mean 
concentration of cadmium in studied vegetables ,except 
leek, was in determined standard limits for the plants (0.2, 
0.8 mg/kg) but concentration of lead was higher than 
standard (0.1, 10 mg/kg). 
 

T 
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Table 1. The mean Pb and Cd Concentration of vegetables in during the months of sampling at 95% confidence intervals 
 

Month 
Vegetable 

May June July August September October Total Mean of 
Sampled 
Menthes 

Pb 
Mint No sample 23.29 25.81 58.63 38.43 23.43 33.92 
Leek 36.09 18.79 43.58 53.78 34.16 19.78 34.36 
Radish 23.85 13.66 No sample 46.33 25.32 No sample 27.29 
Scallion 22.95 21.45 No sample 58.71 No sample No sample 34.37 

Cd 
Mint No sample 0.42 0.54 0.54 0.47 0.73 0.54 
Leek 0.41 0.56 0.18 2.99 1.27 0.52 0.98 
Radish 0.68 0.30 No sample 0.45 0.45 No sample 0.47 
Scallion 1.11 0.25 No sample 0.26 No sample No sample 0.54 

 
 

 

 
 
Figure 1. The mean Pb and Cd concentrations of studied vegetables 
 

The graph is designed to compare Pb and Cd 
concentrations during the months of sampling. 
Considering the mean lead concentration in different 
vegetables and months, the maximum and minimum 
concentration was observed respectively in scallion of 
August (58.71 mg/kg) and leek of September (19.78 
mg/kg) and for cadmium in leek of August (2.99 mg/kg) 
and scallion of June (0.25 mg/kg) respectively 

The mean lead and cadmium concentration was 
determined in west and east areas studied vegetables. The 
mean Cd concentration mint, leek, radish, and scallion 
was observed in west area, 0.39, 0.71, 0.74,  0.46 mg/kg 
respectively and 0.59, 0.89, 0.22, 0.52 mg/kg respectively 
in east area and also, for Pb 17.76, 20.15, 31.12, 21.46 
mg/kg and 27.79, 42.13, 35.72, 38.08 mg/kg respectively 
in west and east areas. Also, the mean Pb concentration in 
these areas was above standard limits and the mean Cd 
concentration, except leek of east area, in standard limit. 
The maximum and minimum concentration of Pb in leek 
and radish of west area was observed to be 31.12 and 

17.76 mg/kg and scallion and radish of east area, 42.13, 
27.79 mg/kg. The maximum and minimum concentration 
of Cd in west and east was 0.39, 0.74 mg/kg for leek and 
radish and 0.22, 0.89 mg/kg for leek and Scallion. 

Maximum and minimum concentration of Pb was 
respectively observed in scallion of east and radish of 
west (42.13 and 17.76 mg/kg respectively) which were 
observed in leek and scallion of east for Cd, (0.22, 0.89 
mg/kg, respectively). So, the maximum concentration of 
Pb and Cd was observed in Mashhad east area. Also, Cd 
and Pb concentrations are different in studied vegetables. 
The maximum and minimum concentration of Pb was 
observed in leek (33.88 mg/kg) and radish (24.45 mg/kg) 
which were leek (0.83 mg/kg) and Scallion (0.46 mg/kg) 
for Cd. 
 
Discussion 
 

The results indicated that the average concentration of 
cadmium in the vegetables studied was in proposed 
standard limits for plant (0.2, 0.8 mg/kg) but 
concentration of lead was higher than standard (0.1, 10 
mg/kg). 

The total mean of Pb concentration in leek, mint, radish, 
and scallion samples during the sampling months were 
34.36, 33.92, 27.29, 34.37 mg/kg. The mean Pb 
concentrations of the same plants in west area were as 
follows:  21.46, 31.12, 20.15, and 17.76 which were 
38.07, 35.72, 42.13, and 27.79 in east area.  Considering 
the total mean of Cd of leek during the sampling months 
in both areas, the one related to east area (0.89 mg/kg) 
was higher than standard. So, time and location influence 
the mean Pb and Cd concentration. According to analyzed 
heavy metals concentration, the mean Pb concentration 
was higher than Cd in studied vegetables. 

So, according to this study, the level of accumulation 
and uptake of Pb and  Cd in leek (leafy vegetables) is 
higher than radish (Glandular vegetables). These results 
are in accordance with the experiment carried out by 
Banerjee et al. who reported that lead concentration in all 
washed samples of cauliflower and spinach exceeds the 
allowable standard limit but cadmium concentration didn't 
exceed the safe value. Besides, heavy metals deposition 
may be due to a wide range of sources such as small scale 
industries, vehicular emissions, and re-suspended road 
dust and coal combustion [7].  
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Gupta et al. showed that the volatile metals such as 
arsenic, mercury were mostly found in rhizomes of the 
studied plants and plants absorb Cd from their roots [11] 
Song et al. showed that the concentrations of As, Cr, Cu, 
Cd, Pb and Ni (but not Zn) in local-produced vegetables 
or the ones from open-fields were all higher than those 
grown in greenhouses or provincial vegetables [12]. 
Zheng et al .concluded that Transfer factor (TF) of heavy 
metals from soil to vegetable decreases in the order as 
follows: Cd>Zn>Cu>Pb>Hg. Furthermore, TF of leaves 
are higher than other tissues [13]. Nabulo et al. reported 
that Elevated concentrations of Pb and Cd were found 
particularly in leafy vegetables. Some other studies show 
that high level of Pb in roadside soils and leaves of 
vegetables is related to traffic density. Also, it is 
recommended that roadside farming activities in the city 
are safest at a distance of 30 m from the edge of the road, 
especially along busy highways. It is reported that 
washing reduces the Pb and Cd concentration in many of 
the vegetables [3].  

Also, Torabian et al. reported that level of accumulation 
of Pb in leek is higher than radish but in radish is higher 
than leek for Cd [14], While Nazemi et al. reported that 
level of accumulation Pb in root of radish is higher than 
leek and about Cd it is vice versa [15]. Also, Dadban et al. 
observed that the mean concentration of Pb and Cd in 
leafy vegetables (Spinach, Penny) is higher than 
Glandular ones (radish) [8]. 

In another study, Rad et al. found that leek is more 
sensitive than Mint and Lettuce for uptake of Cd but none 
of studied vegetables was affected by Pb concentration in 
water. Finally, the high levels of lead and cadmium in 

studied vegetables may be due to their close distance from 
road, human activities in surrounding areas (factories, 
power plants), and the use of wastewater for irrigation or 
overuse of fertilizer. Therefore, survey of heavy metals is 
critical to assess health hazards, food safety, and security. 
Moreover, farmers should be trained to provide their 
agricultural lands in the safest distance from road, 
factories, power plants and highways, and people must be 
warned to use vegetables with lower Pb and Cd 
concentration0T.  

 
Acknowledgements 
The authors would like to acknowledge the approval of 
this project by Research Deputy of Medical University 
Mashhad Sciences4T. 
 
Authors’ Contributions 
All authors had equal role in design, work, statistical 
analysis and manuscript writing.  
 
Conflict of Interest  
The authors declare no conflict of interest. 
 
Funding/Support 
Mashhad University of Medical Sciences. 
 
*Corresponding author at:  
Department of Environmental Health Engineering School of Health, 
Health Research Center, Mashhad University of Medical Sciences, 
Mashhad, Iran.  
E-mail: zmoqise@yahoo.com 

 
 
References 
1. Sharma RK, Agrawal M, Marshall FM. Heavy metal (Cu, 

Zn, Cd and Pb) contamination of vegetables in urban 
India: A case study in Varanasi. Environ Pollut 2008;  
154(2): 63-254. 

2. Onder S, Dursun S. Air borne heavy metal pollution of 
Cedrus libani  A. Rich.) in the city centre of Konya 
(Turkey). Atoms Environ 2006; 40(6): 1122-1133. 

3. Nabulo G, Oryem-Origa H, Diamond M. Assessment of 
lead, cadmium, and zinc contamination of roadside soils, 
surface films, and vegetables in Kampala City, Uganda. 
Environ Res 2006; 101(1): 42-52. 

4. Zhang H, Cui B, Zhang K. Heavy metals in water, soils 
and plants in riparian wetlands in the Pearl river estuary, 
South China. J Environ Sci 2011; 23(12): 1937-46. 

5. Muchuweti M, Birkett JW, Chinyanga.E, et al. Heavy 
metal content of vegetables irrigated with mixtures of 
wastewater and sewage sludge in Zimbabwe: Implications 
for human health. Agric Ecosyst Environ 2006; 112: 41-8.  

6. Givianirad MH, Sadeghi T, Larigani K and Hosseini SE. 
Determination of the heavy metals cadmium and lead in 
edible green lettuce, mint and vegetables grown in 
different areas of southern Tehran. J Food Technol Nutr 
2011; 8(2): 38-43. 

7. Banerjee  D, Bairagi H, Mukhopadhyay S, et al. Heavy 
metal contamination in fruits and vegetables in two 
districts of west bengal, India. J Environ Agric Food 
Chem 2010; 9(9): 1423-32. 

8. Dadban Y, Shahriari A, Rahimzade H. Concentrations of 
lead and cadmium in vegetable fields in Gorgan 2009. 12P

th
P 

Conference on Environmental Health. Tehran; Shahid 
Beheshti University of Medical Sciences; 2010. 

9. Samarghandi M, Karimpour M, Sadri g. Amounts of 
heavy metals in vegetables breeding contaminated waters 
in the vicinity of  Hamadan 1997. J Sabzevar Univ Med 
Sci 2001; 7(1): 45-53. 

10. AOAC Official Method 975.03 Metals in Plants and Pet 
Foods Atomic Absorption Spectrophotometric Method, 
First Action 1975, Final Action 1988. Available at: 
http://www.oardc.ohio state.edu/starlab/t08_pageview3/ 
References.htm. 

11. Gupta S, Pandotra P, Gupta A, et al. Volatile (As and Hg) 
and non-volatile (Pb and Cd) toxic heavy metals analysis 
in rhizome of Zingiber officinale collected from aifferent 
locations of North Western Himalayas by atomic 
absorption spectroscopy. Food Chem Toxic 2010; 48(10): 
2966-71. 

12. Song B, Lei M, Chen T, Zheng Y. Assessing the health 
risk of heavy metals in vegetables to the general 
population in Beijing, China. J Environ SCI 2009; 21: 
1702-9. 

13. Zheng N, Wang Q, Zheng D. Health risk of Hg, Pb, Cd, 
Zn, and Cu to the inhabitants around Huludao zinc plant in 
China via consumption of vegetables. Sci Total Environ 
2007; 383(1-3): 81-9. 

http://www.zjrms.ir/admin_emailer.php?mod=send_form&slc_lang=fa&sid=1&em=zmoqise@yahoo.com&a_ordnum=2651


 Zahedan J Res Med Sci 2013 Sep; 15(9): 77-80  
 

80 
 

14. Torabian A, Mahjori M. Effect of sewage irrigation on 
heavy metal uptake by leafy vegetables in southern 
Tehran. J Water Soil 2003; 16(2): 189-195. 

15. Nazemi S, Askari A, Raai M. Amounts of heavy metals in 
vegetables farmed countryside Shahrood. J Environ Health 
2001; 2(3): 195-202. 

 

Please cite this article as: Alidadi H, Moghiseh Z, Dehghan A, Kazemi M.  Measurement and comparison heavy metals concentration in 
vegetables used in Mashhad. Zahedan J Res Med Sci (ZJRMS) 2013; 15(9): 77-80. 


