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Analysis and evaluation on heavy metal content of root vegetables

in three gorges reservoir
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Abstract: In order to evaluate the heavy metal contamination and the
safe levels of vegetables, Six root vegetables in hinterland of reser-
voir area were detected by microwave digestion-flame atomic absorp-
tion spectrophotometer, the pollution of Pb, Cd, As, Sn, Cu and Cr
in vegetables was evaluated by single pollution index and comprehen-
sive pollution index. The result showed that the content of As, Sn
and Cr in root vegetables on selling exceeded the standard, and were
over the standard 27.08% , 12.50% and 8. 33% , respectively. Sin-
gle pollution index showed that as in carrot, Cr in carrot and radish
were in the warning level, still in controlled range. Light pollution of
as to radish and lotus, and severe pollution of Cr, Sn to lotus. Com-
prehensive pollution index showed that potato, sweet potato, carrot

and asparagus lettuce were not contaminated, radish was light pollu-
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ted and lotus was severe polluted by heavy metal.
Keywords: three gorges reservoir; vegetables; root; heavy metal;

pollution; evaluation
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Table 1 Procedure of microwave digestion
P DR/ W o JCBEEF ) /min  PRAEET E]/min XU 5 B
1 240 5 5 1
2 500 5 10 1
3 0 0 15 3

Y ol TR 7 B BE R 1 000 g/ mL (4 BEVE L B RE I 43 1 T R
W43 66 BE T 5 L 225 B o 4R 2% T 3R B o I VROV B
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Table 2 The concentration of standard solutions and the equation of curve

TLH FRAEE WO/ (pg » mL™D) TAET LiPEY
Pb 0.0 0.5 1.0 2.0 4.0 y=0.043 0x+0.005 3 0.999 8
Cd 0.0 0.1 0.2 0.4 0.8 y=0.262 42+0.001 1 0.999 9
As 0.0 10.0 30.0 50.0 80. 0 y=—0.032 622+0.030x+0.004 9 0.999 2
Sn 0.0 10.0 30.0 50.0 80. 0 y=0.007 7x+0.000 6 0.998 7
Cu 0.0 0.5 1.0 2.0 4.0 y=0.187 2x+0.088 8 0.999 8
Cr 0.0 0.5 1.0 2.0 1.0 y=0.183 62 —0.104 8 0.999 7

x3 NHEIESH
Table 3 The working parameters of instrument

L ek OuiEASE/ TR/ SR/ MR/ PR/
L nm nm mA \Y mm (mL * min™ 1)
Pb 283.3 0.7 10 386.5 7.0 2 000

Cd 228.8 0.7 8 300. 0 7.0 1 800

As 193.7 0.2 12 280.0 15.0 3 700

Sn 286.3 0.7 10 388.5 8.0 3 000

Cu 324.8 0.7 6 323.5 7.0 1 800

Cr 357.9 0.7 10 331.0 8.0 2 800
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Table 4 The maximum allowable limit of heavy metals

in vegetables

B Fu v R (D /

TLHR PR RIS
(mg * kg™ 1)

Pb <0. 3(BRZEF GB 2762—2012
Cd <0. TR Z2RE 3 GB 2762—2012
As <0.05 GB 2762—2012
Sn <0.05 GB 2762—2012
Cu <10 GB/T 5009. 13—2003
Cr <0.5 GB 2762—2012
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Table 6 The content of heavy metals in root vegetables

in three gorges reservoir

SH e/ FHME/ MbRR/  EKER
(mg + kg™ 1) (mg + kg™ ") % fir 8
Pb 0.000 0~0.252 1 0.142 0. 00 —
Cd 0.000 4~0.010 8 0.007 0.00 —
As 0.000 0~0.163 5 0. 085 27.08 3.27
Sn 0.000 0~0.800 1 0.343 12.50 16. 00
Cu 0.458 8~0.502 5 0.485 0. 00 —
Cr 0.001 6~6.213 6 0.371 8.33 12.42
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Table 5 Grading standard of vegetables quality WFE7, HERESBEINGRWEGES BRI M, REN =
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Table 7 The pollution of heavy metals in six kinds of root vegetables in three gorges reservoir
3 LINTRCE/CE i F AT RS
RS Ph Cd As Sn Cu Cr Y da 8 (s
+5 0. 060 0.423 0.038 0.116 0.194 0.164 0.321 L
AR 0.552 0. 097 0.502 0.008 0.047 0.533 0. 441 A
[iEzAN 0.397 0.005 0.728 0.192 0.047 0. 868 0. 668 TA
SETE 0.534 0. 066 1.118 4.057 0. 050 4.307 3.271 5 G
HE b 0.338 0. 050 1.113 0. 470 0. 470 0.818 0. 876 N
5 0.242 0.081 0.190 0. 386 0. 049 0. 054 0.297 G4
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