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Analyses and Evaluation of Heavy Metals in
Vegetable Samples from a Gold Field

XIE Juan, CHENG Yu-xiangs WANG Li-ping, GUO Ting-ting, HE Jian-jun
(School of Environmental Sciences and Engineering, Chang an University Xi an 710054, Shaanxi, China)

Abstract In order to investigate the biological effects of soil pollution in a gold mining area, vegetable samples
were collected from polluted areas of heavy metals and unpolluted areas and the mass ratios of heavy metals in
the samples were analyzed. Results show that the contents of Hg, Pb Cd Cr and As in the samples from
polluted areas are distinctly higher than those from unpolluted areas. According to the standard of food sanitation
limit, the superscale multiples of Hg, Ph Cd in vegetables are 20. 37, 6. 99 and 0. 90, respectively, and the
order of the average superscale multiples is Hg> Ph> Cd but the As, Cr and Cu does not exceed the standard
values. The average contents of Hg, As and Cu in vegetables in the study area is leafy™ fruit category™> root
class and the average contents of Pb, Cd and Cr is leafy™ root class™ fruit category. Different vegetables have
different absorption abilities to heavy metals, and greengrocery, Chinese cabbage, radish leaves, and leek have a
great absorption ability to Hg Pb and Cd therefore they have been heavily polluted.
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Tab.1 Analyses Results of Mass Content of 2 A B
Heavy Metals in Vegetables Wy 10°° Fig. 2 Comparison Diagram of Study Area
B A and Comparison Area B
(A) B
Hg 0. 08 ~ 1. 35 0.504 0.046~0.14 0.075 6.72 ’ ’ Hg> Cd> Pb> ; S> C> Cu,
Pb 0. 61 ~6. 09 3.569 0.68~1.79 1.09 3.27 Cd>Hg>AS>Pb>CU> CI‘, cd>
Cd 0.03~0.329 0.129 0.023~0.06 0.034 3.79 Pb> AS> CI> Hg>Cuo .
Cr 0.054~0.794 0.282 0. 074~0.24 0.164 1.72 , (A/B) 1,
As 0.0015~0.13 0.034 0.001 5~0.041 0.015 2.27
Cu 0.32~5. 51 1.62  0.46~4.43 1.82  0.89 A/B , ; ° A/
Hg 0.001~0.34  0.092 0. 00 ~0. 01 0.004 23 B 35 23’ 6 ,
Pb 0. 00 ~ 4. 65 0.328 0. 005~0.506 0.26 1.26 ; A/B
Cd 0.0~0.413 0.042 0.000 1~0.0040.001 2 35 (1L 4>, 7 73). (4 0). (2. 89).
Cr 0.005~0.81 0.234 0. 01 ~0. 328 0.215 1.09 (1. 55)0 ,
As 0.0~0.16 0.012 0.001 5~0.01 0.003 4 , .
Cu 0.32~1.85 0.893 0.405~1.479 0.768 1.16 4.2
Hg 0.003~0.12  0.045 0. 008~0.07 0.029 1.55 R
Pb 0.005~3.41 0.897 0.098~0.14 0.116 7.73 [12] ,
Cd 0.00~0.264 0.057 0.001~0.0086 0.005 11.4 ,
Cr 0.02~0.769 0.176 0.018~0.09 0.061 2.89 R R R
As 0.001 5~0.50 0.006 0.001 5 0.0015 4.0 . N
Cu 0.005~2.33 0.86 0. 17 ~2.76 1.04 0.83 2.
4.1 2 , , Hg.Pb.Cd
1. 2 ) - - ;
Pb> Cu>  As.Cr.Cu ; 3
Hg>Cr> Cd> As; , Cr
:Cu> Pb> Cr> Hg> Cd> As; ; Hg.Pb.Cd ;
. Pb> Cu> Cr> Cd> 100 % ; Hg.Pb. Cd
Hg> As. . . 78%5.78% 44 %;
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Tab.2 Superscale Mutiples of Heavy Metal Contents in Vegetables in the Study Area
/% /% /%
Hg 49. 40 7.0~16.2 100 3.5 0~39.3 78 2.20 0.0~33 78
Pb 16. 85 2.05~29.5 100 3.49 0.0~ 16.06 78 0. 64 0.0~22.25 33
Cd 1.58 0.5~15.45 100 0.14 0.0~12.2 44 —0.16 0.0~7.46 16
Cr —0.44 0.0~0.42 20 —0. 65 0.0~ 0.54 22 —0.53 0.0~0.3 33
As —0.93 0 0 —0.988 0 0 —0.98 0 0
Cu —0.84 0 0 —0.914 0 0 —0.91 0 0
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Tab. 3 Average Values of Mass Content of Heavy ,
Metals in Different Kind of Vegetables Q0 3) 6. 99) 0. 90),
wy/ 1076 3)
Hg Pb cd Cr As Cu ,
0. 034 1.58 0. 146 0.44 0.0036 1.266 s 1,
0.146  0.088 0.008 7 0.182 0.0006 0.43 A
0.037 0.005 0.047 0.22  0.0039 0.98 @) . . . .
0.128 0.039 0.0129 0.109 0.024 0.77
0.005 0.574 0.06 0.81 0.0015 1.85 ' ’
0. 880 3.93 0. 04 0. 25 0.09 0.55 ’
0.472 3.66 0.105 0.089 0.029 0.505 ’
0.560 3.677 0.148 0.395 0.0008 3.92 ’ ’ ¢ 7
0.109 2.491 0.158 0.794 0.028 4.276 ’ ’
0.172  4.136 0.329 0.381 0.009 1.0064 °
0.061 0.499 0.028 0.162 0.0087 1.169
0.014 1.694 0.118 0.203 0.0006 0.28
[ 1] ) , ,
5 (7. , 2002, 22(3):
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