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 0,43-0.28 14.3-11.8 4.87-3.98 12.6- 10.7 

 0.35 13.3 4.48  11.7 

S.D 0.065 0.95 0.44 0.67 

 

 0.58-0.38 10.7-8.09 4.68-2.78 13.8-11.2 

 0.49 9.45 3.63 12.3 

S.D 0.07 0.95 0.80 1.06 

 

 0.23-0.14 9.04-6.13 2.76-1.98 9.37-7.76 

 0.18 7.37 2.31 8.59 

S.D 0.03 1.22 0.32 0.63 

 

 0.75-0.59 11.8-8.98 5.09-3.33 14.3-12.5 

 0.68 10.50 4.15 13.20 

S.D 0.05 1.03 0.62 0.69 
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 0.31 11.43 4.10 10.78 
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   Zn, Pb, Cu, Cd 21.5, 17.2, 0.82, 19.4

.3.2  ,0.2 2.5, 4.1 Cd < Cu <Zn < pb  

(BCF) Bioconcentration factor

 

 

0

2

4

6

8

10

12

14

 فلفل لوبيا خيار باذًجاى باهيا
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 0.37 0.66 0.19 0.55 

     

  

BCF

 

BCF

BCF

BCF

< BCF

BCF pb 

< Zn < Cu < Cd

BCF

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

 فلفل لوبيا خيار باذًجاى باهيا

Cd

Cu

Pb

Zn



pH

(Ogunyemi et al. 

2004)

,

, 1986) (Gary

.

(Singh, 2001).

0.1= Cd 10 = Cu 2 = 

pb 5 = Zn  et al. 2003) (Lone

, 1997)  (WHO

 

 

 



Abulude F. O. (2005). Trace heavy metals contamination of soils and 
vegetation in the vicinity of livestock in Nigeria. Electron. J. Environ. 

Agric. food. Food Chem. 4 (2).  
Anthony K. and Balwant S. (2004). Heavy metals contamination of home 

grown vegetables near metals smelters in NSW. 3nt Australian New 
Zealand soils conference, 5-9 December University of Sydney.

Avery B. W. and Bascomb C. C. (1974). Soil survey methods, soil survey 
technical monograph No 6. Harper odes, soil survey of England and 

Wales.   
Chronopoulos, J., Haidouti, C., Chronopouou-Sereli, A. and Massas, I. (1997). 

Variation in plant and soil lead and cadmium content in urban parks in 
Athens. Greece Sci. Total Environ 196: 91-89.  

Gary, D. Christion (1986). Analytical chemistry, John Wiley and sons, chap. 
15.  

Grandner, M. J. (1985). Analytical quality control Harmonized monitoring, 
Analyst Vol. 110p (1-10).  

Guttormensen, G. Singh BR, Jeng AS (1995). Cadmium concentration in 

vegetables crops grown in a sandy soil as effected by Cd levels in 
fertilizer on soil pH. Fertilizer research 41: 27-32.  

Harma, J., Sandra, M., Edwin, J.C., Jurian, A. and Jos C.S. (1999). Human 
health risk assessment: Acase study involving heavy metal soil 

contamination after the flooding of the river meuse during the winter 
1993-1994. environmental health perspectives volume (107).  

Krelowska-Kulas M. (1993). Determination of the level of certain, trace 
elements in vegetables differently contaminated regions, Nahrung 37 

(5): 456-462.  
Lise S. P., Erik, H., Poul, B. and Preben Bruun (2002). Aptake of trace elements 

and PAHs by fruit and vegetables from contaminated soils. Enviro. Sci., 
and Tech. V. 36. n14, 12 Jun 02.       

Lone M. I., Saleem, S., Mahmood, T., Salfullah, K. and Hussain (2003). Heavy 

metals contents of vegetables irrigated by sewage/Tubewed water. Int. 
J. Agri. Biol. Vol. 5 No (4).  

Mapanda, F., Mangwayana E. N., Nyamangara and Giller, K. G. (2005). The 
effect of long-term irrigation using wastewater on heavy metal content 

of soils under vegetables in Harare. Zimbabwe Volume 107, Issues 2-3, 
151-165.  

Odu, C.T., Babalola C., Udo E. J. (1986). Laboratory manual for agronomic 
studies in soils, plant and microbiology. Dept. of Agronomy, Univ. of 

Ibadan. 83 pp.   
Ogunyemi Sola, Rasheed O., Awodoyin and Taliat (2004). Urban agricultural 

production: heavy metal contamination of amaranthus. Emir. J. Agric. 
Sci., 15 (2): 87-94.  



Rupent, L., Neil, B., Scott, D., Neil, M. J. (2004). Assessing potential risk of 
heavy metals exposure from consumption of home-produced vegetables 

by urban population environ. Health perspective volume 115, No. 2, 
February. 

Singh B. (2001). Heavy metales in soilcs, Environmental geotechnics New 
castle, New south Wales, pp 77-91 Australian.  

Ure, A.M. and Mitchell, M. C. (1976). Determination of cadmium in plant 
material and soil extracts by solvent extraction, Analytical Chem. Acta. 

87 (2) 283-290.  
WHO (1979). Hevey metals in the environment, international conference 

managements and control.  
Yusif (2002). Cadmium, copper and Nikel level in vegetables from industrial 

and residential areas of Lagos city, Nigera, Global J. of Environmental 
Sciences Vol. 1 No. 1 (1-6).        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DETERMINATION  RATIO OF HEAVY METALSE 
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SUMMARY 

Four heavy metales, Cd, Cu, pb, Zn were determined in vegetables 
samples (Okra, eggplant, Cucumber, Green bean and pepper) in south of 

Basrah( Al-Sarra , Mhejran , Yousfan, Hamdan, Mhella ) using atomic 
absorption spectrophotometey. The result showed high concentration in 

vegetables samples. The levels range of Cd (0.18-0.68), Cu (7.37-13.3), pb 
(2.31-4.48), Zn (8.59-14.2) mg/kg  dry weight. Bioconcentration factors (BCF 

values) were calculated, they were (0.48, 0.60, 0.15, 0.58) for Cd, Cu, pb, Zn 
respectively.    
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