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Distribution Characteristics and Health Risk for Heavy Metals in Vegetables

Near the Industrial Areas in Shanghai

ZHOU Ya, BI Chun-juan” , ZHOU Xiao-xiao, ZHANG Huan-huan, CHEN Zhen-lou, BAO Xin- -yi
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Abstract; The concentrations of Cd, Zn, Pb, (Cu, Hg 5 and As in vegetables collecfed from.the’industrial areas in suburban Shang;hzn
were analyzed before and’ after washing. Results showed“thatthe average eoneentrdnons (frebh w,elght) of Cd, Zn, Pb;"Cu, He, and
As inavashed Vegetables were 0. 023, 4. 444 10,112/, 07826 0. 004 and 0. 094/ mg kg respectlvel'y Amaranth accumulated the
hlghest Cd, Zn#Pb, jand Cu, while pakchoi ac cumu‘ll.dfed.-t‘he highest Hg and As. There was ho .ihgmﬁ(’ant difference of heavy. meta]%j,u
between differerit,. sites. Wdehmg vegetablés prior to cookmg aeduced the health rigk for heavy metals related to the' eonsumptlon of
vegetables. A Wealth risk evaluation indicated that more thait 55% of the Total Target azard Qtiotient ( TTHQ) came fromeAs, whlle
the_other elements contributed less than 1, 1nd1cat1ng Ahat the health risk from Vegetable consumption was mainly caused By “As.

Childeen hdve higherthealth risks than adult% when edting the same vegetables.
Key words : Vegetables héavy metals; health nsk sul_burban Shanghal washing
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Table 4  Concentration of heavy metals in edible vegetables in suburban Shanghai ( fresh weight)/mg-kg ™'
BRIEANE Fem Cd Zn Ph Cu Hg As
A3k Yo « bRfE2E 0.024£0.022  4.213+1.854  0.081 £0.055  0.505+0.155 0.002 +0.006  0.051 =0. 058
(n=17) I 0.007 ~0.102  2.165~7.736  0.026 ~0.267  0.285 ~0.797 0~0.025  0.005~0.191
HE PIMH + 32 0.025+0.016  3.883 £0.849  0.11920.082 0.711 £0.35  0.004 £0.003  0.347 +0. 685
(n=16) I 0.008 ~0.06  2.154~5.547  0.012~0.277  0.406 ~1.52 0~0.009  0.021 ~2.659
P4 W + bR 0.028£0.014  8.121£2.193  0.18+0.109  1.181 £0.261  0.003 20.004  0.045 +0. 042
(n=9) U 0.012~0.046 4.408 ~11.135  0.095 ~0.455  0.769 ~1.499 0~0.011 0~0.136
2303 PIH + b5 0.02£0.012  4.085+2.604 0.085+0.06  1.725+0.859  0.002+0.001  0.028 +0.03
(n=9) T e 0.006 ~0.042 1.739 ~10.537  0.034 ~0.204 0.6 ~3.422 0 ~0. 004 0 ~0.102
S P W = bpdE2% 0.021 £0.014  3.082+1.135 0.152+0.077  0.92£0.228 0.011 +0.011  0.303 +0. 183
(n=7) U 0.009 ~0.047  1.499 ~5.076  0.083~0.296 0.647 ~1.237  0.003 ~0.031  0.106 ~0. 525
(Ed PH £ 32 0.02£0.02  3.078£0.993  0.039 +0.015  0.194 £0.037  0.004 £0.003  0.054 +0.029
(n=6) T e 0.005~0.057 1.944 ~4.344  0.016~0.051  0.162~0.254  0.002 ~0.01 0.024 ~0. 103
H3 WE + AR#EZ 0.017 20.007  3.873+1.103  0.116 £0.149  0.609 £0.312  0.002 +0.003  0.069 +0. 074
(n=4) U 0.009 ~0.026  2.747 ~5.389  0.023 ~0.338  0.312 ~1.006 0 ~0. 007 0.03 ~0.18
Ed PH + 52 0.025+0.009  3.34£0.584  0.210.066 0.937 £0.187  0.008 £0.006  0.238 =0. 082
(n=3) {1 0.017 ~0.035 2.692~3.825 0.169~0.286 0.805~1.151  0.002~0.014  0.182 ~0.332
R I £ AR 0.014£0.006  3.753+1.43  0.097 £0.06  0.802+0.596  0.004 £0.001  0.065 +0-066
(n=2) T 0.01 ~0.018 2.742~4.764  0.055 ~0. 14 0.38~1.223  0.003 ~0.005 . 0-018 ~0. i1
fr 2 A ) 0.2 20 0.3 0 | 0.01 =5
1)n R EE SR R 5 2) GB2762-2012( £ thi5 Y M ) = Vi
‘.p'" ¥ | ) “ |I j & ]
%5 ERNFEPESBAFR (UGBTI /meekg L] | & /g
Table 5-Comparison of the heavy metal cnr;c_emr.atinn in vegetables from different g_.r“éas (fresh|weight) /mg-kg ™' .= gl
fre S Zn | ' & Y i)
R < 0922 4.444) W 7/ 0 487 0.835 S 0.003 & 0. 094 N
ARGV ~70,035 3090 0. 007 ot 0.485 0.001 25 0.040 2 [14] &
I - 0.03 3.5 o 0.39 7 olooa ! 0. 04 Tn[15]
WL 0.015 J," f H 0022 0,003 0. 009 (167
Wil E | 05013 3.651 0022 0.527 0. 002 . 0.016 [17]
awmdr 0,908 20056 0.074 ~4.7507 ol 005 ~Q,.05'7;___.--"‘2. 254 ~9.718 0.004 ~0.018 [3]
0.353 12.783 0. 374" 0. 065 [18]
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