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Heavy metals content and edible safety evaluation of vegetablesin
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ABSTRACT: Objective To evaluate the edible safety of heavy metals in vegetables in Yantai market. M ethods
According to GB5009.12-2010, GB/T5009.15-2003, GB/T 5009.17-2003 and GB/T 5009.11-2003, the content of
plumbum (Pb), cadmium (Cd), total mercury (Hg), and total arsenic (As) were determined. The methods of single
factor pollution index, comprehensive pollution index and target hazard quotient were used to assess the food safety
of heavy metals in vegetables. Results The average concentrations of Pb, Cd, Hg and As element in vegetables
were respectively 0.028, 0.0044, 0.00036 and 0.011 mg/kg, which were lower than the hygiene standards of
vegetables. The single factor pollution index assessment showed that all elements could be regarded as clean levels,
and the comprehensive pollution index evaluation method showed that all kinds of vegetables were at safe levels. The
average of target hazard quotient (THQ) of heavy metals in vegetables was as follows: Pb Cd As Hg, which
were all less than 1. The danger of single heavy mental on people was not obvious. The compound health risk index
ranked from great to small was as follows: bulb vegetable, leaf vegetable, stem vegetables, cabbage/Brassica

campestris vegetables, root and tuber vegetables, legume vegetables, solanaceous vegetables and cucurbitaceae
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vegetables. Conclusion There are no evident risks in eating vegetables, while the health risks of vegetables for
children are larger than that for adults.
KEY WORDS: vegetables; heavy metals; edible safety; health risk
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Tablel Valuesof the parametersused in the calculation of THQ for heavy metals

Er(d/a) Ep(a) Fir(g/d) c(mg/kg) Wis(kg) AT, (d) Rep(mg/(kg-d))
2315 3014 327 559 Rep (Pb) Rep(Cd) Rep (Cr) Rep (As) Rep (Hg)
365 oy C ) () 2P0 403 =1x10 P =3x10 * =3x10 * =5x10 *

[17] [18] [19] [20] [19] [19] [17] [17] [17] [21] [21] [21]

*2 WATERXEEERELL(Mgk)
Table2 Massratio of heavy metalsin market vegetables of Yantai city (mg/kg)

(mg/kg) (mg/kg) (mg/kg) P50(mg/kg) P95(mgkeg) P97.5( mg/ke) (%) (%)
Pb 0.0051~0.17 0.028 0.032 0.016 0.090 0.10 63.33 0.74
Cd  0.00018~0.034 0.0044 0.0066 0.0016 0.018 0.029 59.63 0
Hg  0.0023~0.0093 0.00036 0.0010 0.00015 0.00015 0.0048 4.44 0
As 0.013~0.055 0.011 0.0039 0.01 0.01 0.018 4.44 0
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*3 FRIEFNFERMNELESE(Mmgkg)

Table3 Heavy metal content in different types of vegetables (mg/kg)

Pb Cd Hg As
43 0.015 0.0012 0.00046 0.011
26 0.022 0.0040 0.00069 0.011
28 0.010 0.00034 0.00033 0.011
23 0.044 0.0046 0.00015 0.010
31 0.018 0.0034 0.00015 0.01
44 0.037 0.0098 0.00028 0.011
21 0.017 0.0012 0.00089 0.01
54 0.049 0.0066 0.00021 0.010

x4

Table4 Singlefactor pollution index (Pi) and comprehensive pollution index (P

HETENERFEERINERFISRIERP)FMEEISRIEH(P 24)

Yantai market

) of heavy metalsin different types of vegetablesin

(P
P
Pb cd Hg As
0.15 0.024 0.046 0.022 0.11
0.073 0.079 0.069 0.022 0.071
0.10 0.0067 0.033 0.023 0.077
( ) 0.46 0.023 0.015 0.020 0.34
0.36 0.051 0.015 0.020 0.27
0.069 0.046 0.015 0.020 0.056
0.21 0.025 0.015 0.020 0.15
0.37 0.20 0.028 0.022 0.28
0.085 0.012 0.089 0.020 0.073
0.16 0.033 0.021 0.020 0.12
*5 BRPE—ESBENNERRNE
Table5 Health risksof single heavy metal in vegetables
Pb Cd Hg As
0.0068~0.23 0.0010~0.18 0.025~0.10 0.023~0.099
THQ 0.038 0.024 0.0039 0.019
THQ 1 (%) 0 0 0 0
0.012~0.39 0.0017~0.31 0.042~0.17 0.040~0.17
THQ 0.065 0.041 0.0067 0.033
THQ 1 (%) 0 0 0 0
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Table 6

®6 TEMXRERESBENNERASE

Health risks of heavy metalsintake from different kinds of vegetables
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