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Enrichment Characteristic and Health Risk Assessment of Heavy Metals in Vegetables in Sanshan District,
Wuhu City, China
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Abstract: Vegetables and corresponding soils were collected from Sanshan district in Wuhu City, China. Concentrations,accumulation fea—
tures and health risk assessment of heavy metals were analyzed. Results showed that: In addition to Cr, Ni, other heavy metals concentration
especially for As of soil in Sanshan district exceeded the soil background values, but heavy metals concentration in soil in Sanshan district
were lower than those reported for other regions. Concentrations of As, Zn, Cu, Pb and Cr in the vegetables were not exceeded, compared to
the value of the limited food contaminants. Different type vegetables had different metal concentration, As, Zn, Pb, Cr, Fe, Ni, Co and Mn con—
centration in cauliflower and cabbage were higher than those in other vegetables. In addition to Cu, Cr, other heavy metals in root vegetable
had the lowest concentrations, in addition to Pb, other heavy metals concentration in the flowers and fruits were the highest. The order of veg—
etables enrichment factors of heavy metals from soil refered as to Zn>Cu>Mn>Cr>Ni>Pb>As>Co>Fe. Enrichment factor of Pb and As were the
largest in leaf pairs,and enrichment factor of other heavy metals were the largest in flowers and fruits .Vegetables enrichment capacity of
heavy metals from alkaline soil was low. Human health risks from heavy metals in vegetables in Sanshan district were mainly caused by
chemical carcinogens Cr. In particular, Cr concentration was high in flowers and fruits vegetable, so we should strengthen prevention and control
of soil Cr in this area, and local residents should reduce planting flowers and fruits vegetable and intake them, then to ensure their food security.
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®1 ZURBREM T RESCERRE (ng-kg',n=57)
Table 1 Heavy metals concentration in vegetable field soil of Sanshan(mg-kg™,n=57)
JLE W BV SFHH i AR R R % T FHH ER _Fhrik
As 9.47~44.03 29.66 7.12 24.02 10.6 25
Zn 54.94~257.67 122.08 40.00 32.77 76.8 300
Cu 16.44~59.96 45.24 8.71 19.26 322 100
Pb 11.13~35.50 26.03 4.83 18.54 24.8 350
Cr 21.43~69.23 44.00 10.65 2421 59 250
Fe 21 349.40~54 843.01 41 897.43 6 310.63 15.06 33 800 —
Ni 12.78~49.20 34.68 7.14 20.59 35 60
Co 9.15~27.40 21.92 3.30 15.05 14 —
Mn 380.99~869.81 688.24 123.50 17.94 511 —
R2 ZURBRESEEE (ng-kg', #EiIt,n=57)
Table 2 Heavy metals concentration of vegetables in Sanshan(mg-kg™, FW, n=57)
JLE WLV SFHH PRtz AR R R % B DA AR HERR (A BERFRE%
As 0~0.041 0.007 0.006 85.71 0.5 0.023
Zn 0.656~9.868 1.786 1.263 70.72 20 1.465
Cu 0.110~2.013 0.312 0.273 87.50 10 0.86
Pb 0.003~0.048 0.015 0.012 80.00 0.2 0.05
Cr 0.006~0.249 0.045 0.041 91.11 0.5 0.109
Fe 1.678~20.535 4.727 3.313 70.09 - 0.011
Ni 0.011~0.154 0.036 0.025 69.44 0.6 0.104
Co 0.001~0.029 0.005 0.004 80.00 - 0.022
Mn 0.305~7.223 1.276 0.989 77.51 - 0.176
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R UFBEYIUREBEYELRRRNEEHEREENAFHERK (2™)
Table 3 Chemical carcinogen and non—chemical carcinogen enter human body’s individual average year risk

that health endanger of food way(a™)
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Figure 2 Concentration of heavy metal in the different type vegetable(mg-kg™)



2985 8 M

DI S 1475

32 REESRESSLEST

ZINRORFIMRBE R AR E LR W S8 R
L3R 4, MRS As Pb M E SR R BUEK , FERIEXT
HAE SR EERK,RZERN Cr.Cu WEERE
BR, A—MEEMNARTRENEEEIAR, KH
RER M RV E MY Zn S ERE SRR, B
WL EX Cu EERK, ML, Zn Cu EER
BEKHELEAGLFEWMETE, KIEEHEA
BAAEERNEZ TGRSR, NME—BA 5 KE
In .Cu P8, FERABEHZ . AHFHEZEF Zn.Cu
o EAMAN T ERE S TAREE L AT R IR L
TERIEXT Zn .Cu WEERBERK, YHhfE R iR
Zn .Cu HERZ V] ZEHEREE . M EHERE
Pb. As Skt , REW D SERE B, B R
SRR TR A FILR T, XN E
FIREAE R ASFIRR 2R B , | Rt i % DA & iR
¥R E, DR FEaA R MR A T TR R
F, REARBNARESBHEERKZER, T
52 T X 830 B0 & 3R B SR B2 )=
R ES BN R, REGEEHALE, it
HErh Pb As S EERMHLIX, N B G SR 285
3,1 Cr.Cu & B 1 LN R iR R

BXELBSESTESEZNRALFH M
KRR XBHERPESBEOHRBEIFA TR
EFLEESRENSE . HIEESFERFEAR, A
EAERER, BB AL B IR HUAAERE
ZRMFERE, HEg - EPESBENEYE
BOERRSY, A REE AT LIRS EL R
P BEFHE. AT ETESBENEYAREN S+
2 pH AHUR Hp o & FE T RFRER R, 6%
KRVIEY EWKHEESRE S EFIREENZ,
AU B 5 R BOK ) B e iR I 4 R
FIRIEIRAFAE—RE BRI . AR AR RS LAS
TREENESRE N RESR N EEL B K,
3.3 EBERRRELS

Cr B BUE XS5 8505 3 2 E PR S B i B A&
(ICRP)F13& E IR AR B (USEPA ) HEFE Y B K AT 5

R IKE 5x107° F1 1x10 9 3 45H01 1.5 4%, As |
s ASAIE T ICRP H1 USEPA 32 1f K AT 8232 X
7K o (BRI B0 S A5 FIEE 48 NP AR B A B AR
FHEAMEZR, A A=K As Fl Cr BN A4
U S F0k 1.57x10a™, Cr F1 As 59 A AE KU 4351
fLFBUREE S RN RAE R 1 94.9%F 5.1%
G FT IAL , Cr S22 387 A fa e IKUR: () =25 el .
HEBRAEERRDM G SRR, AKX 85
R, BANGR Cr BIBG , BUR B TE RIS B S
2 b JE RN LR BB RA R &
Bo PR . 3 MHEBURE SR WERAE
B N AR 35 XU #9346 F ICRP F1 USEPA #EF2 /Y
BRATEZRBAKY . BAkE, = I REgEEP b2
B PIRT A RR S 1 N AR R, b T4
27K¥F,

4 i

(=X P E SRR Cr N s, HRES
BT H A UL As BBARE, BT
HoAfth tth X A F AR

Q) 5(& M5 YR &) (GB 2762—2005)
FIFR EAEA L3, BRSE P E AR & B R ER. AR
MM BRI R S EAR, B EEENER S
HEREEMNTHMERTRAMNESBESER. 3
FERFEH Fe Zn Mn Ni,Co Fl As B3 & &= EN
TERESH AR LN ; Cu Al Cr P& BRI
TERFSHERSHFK ;P WS BB 3K
F>WRISRER, BREERTR PN EERI
K/NHK Zn>Cu>Mn>Cr>Ni>Pb>As>Co>Fe, oA, i3
ZXF As Pb B R REUR K, (LRI HAE SR
BEERK. F—MEENARITE NS LSRR,
AR HAth M X, R X R LR ES B S £
ffl, FER A IZ X 25, E Y TR R
T, T EP N E SR SRR, A5 BRI
SR, RN fEE . HILEFEINE g
P R E AR S R NI, AT

G HiFBEESBMEFIEBUEESEED

x4 FAEMEZRHIELRENEERB(%)
Table 4 Enrichment factor of heavy metals in different types vegetables(%)

Biifs| As Zn Pb Co Ni Fe Mn Cr Cu
3k 0.027 1.274 0.067 0.019 0.107 0.012 0.205 0.087 0.54
B 0.024 2.98 0.051 0.040 0.141 0.014 0.283 0.138 1.335
R 0.019 1.033 0.036 0.016 0.082 0.007 0.071 0.104 0.695
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