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Abstract
total of 843 vegetable samples were collected from 2014 to 2015,in which five kinds of heavy metals (lead, cadmium, chromium, mercury,
arsenic) residues were detected by standard methods. The maximum residue limit (MRL) from the national standard " GB 2762 —2012 food
safety national standard food pollutant limit" and the health risk assessment model recommended by the Joint FAO/WHO expert committee on

(Agricultural Products Quality Safety Supervision Inspection and Test Center, Ministry

[ Objective | The aim was to understand the risk level of heavy metal residues in vegetables planted in Ningbo City. [ Method ] A

food additives (JECFA) were used for the risk assessment. [ Result] The dietary exposure assessment indicated that the risk of single heavy
metal was: arsenic <mercury < cadmium < lead < chromium. Among them, The risk quotient of cadmium, mercury and arsenic was less
than 100% , which indicated that the risk was acceptable. The risk quotient of chromium was 139% , which indicated that it had a certain
risk, but if we considered the price of chromium and the regulation of intake, the risk level of chromium was not high. [ Conclusion] Com-
pared of MRL and dietary exposure assessment methods, MRL is a fast, and suitable method for daily use. While the calculation of dietary ex-
posure assessment is relatively complicated, and other parameters need to be assisted, the more accurate parameters are, the more reliable e-

valuation is.
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Table 1 The situation of 5 heavy metals limit

KA Standard #t Pb 45 Cd 4 Cr Ik Hg Tl As
GB2762—2012 B B3 (LA R BRAL)  Bidf B8 38 (LA R BRAM)  Bififdise 0.5 mg/kg BRSO, 01 me/ke BRI 0.5 mg/kg
0.1 mg/kg 0.05 mg/kg
EER KM R M30.2 mg/kg
0.3 mg/kg

TR PUR ML 252k
(FFEBEAM)0.1 mg/kg
3% 0.2 mg/kg

B F S 52 4% A& (PT-
MI)25 pg/kg

0.2 my/kg

JECFA TEER W Z B|OA R

(PTWI)25 pg/ke

20 pe/d

B H W2 B A R
(TDMI)50 pe/ke

PTWI 5 pg/kg

T 72010 4 A RIS/ I T A AU FAO/ WHO ) B AR B IIFRIR & & R 2 5 2 (JECFA) AR4E I W A9 WFFE 45 58, I e il 22 O Y A

B Z B (PTWD)25 ng/kg - bw 25 JLEE T (1Q) A TR 3 AME, S EURANGHEZ AT 3 mmHg, (K1, JECFA 8 1% PTWI
{8, Iy T JE il 5 — > P A AR R A R R (L, S B 5% R R BB G , L PT REREAIRATT B8 % o 1l TR0 BTy PTWI (R Sy, T
FALIRE AR " " S ERHUR ALY i TAEZH 1 (FAO/ WHO) £ BRI % 42 522 (JECFA) oA HUE B8 ) PTWI K, CAC 6 [H  H
A RICMIE BT 7Y 22 1P (] 65 1 s DR MU £ i Pt R . R SO 1 WK B R A MR, v B A s MU A998 3 Lt U 1)
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Yo T IEASSIT PRI, 20 PR 22 LS B RO AR . RS AR A (19 56 ] NSF 855 M vif

Note: * In 2010, according to the results of recent studies of the Joint FAO/WHO expert committee on food additives( JECFA ) ,which considered that the origi-

nal established provisional tolerable weekly intake (PTWI) of lead 25 wg/kg + bw can cause children’s intelligence quotient (1Q)fell by at least three
values ,and it would causes adult systolic blood pressure to rise by at least 3 mmHg. Therefore ,JECFA revoked the PTWI value and decided that it was
not yet possible to determine an effective protective healthy lead exposure threshold,so they suggest that members should take measures by minimizing
the lead exposure. Since no new PTWI values are established, this article is still replaced with the original value. * As JECFA does not stipulate the
chrome PTWI value. There are no limits on chromium in food in CAC, America, Japan, Australia, New Zealand and Taiwan. The European Union only
stipulates the chromium limit of gelatin and collagen. Hong Kong regulates the chromium limit in cereals, vegetables , fish, crabs , oysters , prawns , shrimp ,
meat and poultry meat. Chromium is mainly in the form of Chromium [Il and Cr IV in nature , Chromium Il is the essential nutrient element for the human
body ,which Cr IV is a primary carcinogen. Due to the difficulty of morphological analysis, the limit of the total chromium content is the index. The recom-
mended value for this article comes from the more stringent U. S. NSF draft
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Table 2 Content characteristics of five heavy metals of vegetables in

Ningbo mg/kg

JLHR RAMA” ST NIE] FEIE
Element  The minimum value ~ The maximum value Average value

1t Pb 0.002 5 1.5 0.045
4 Cd 0.000 05 0.16 0.021
# Cr 0.005 1.3 0.097
7K Hg 0.000 075 0.0155 0.001 2
fif As 0.005 4.6 0.073
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Fig.1 The normal distribution of 5 heavy metals in vegetables in Ningbo
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Table 3 The risk assessment of 5 heavy metals of vegetables in Ningbo

— (AR ON eI Kt GB 2762—2014 fz K5k H i ft The maximum
ﬁi tjt TR The maximum detected value Average detected value residue limit according to GB 2762 —2014
kirelg‘e“ Allowable intake {f Value R 7 (i Value R i {f Value R

mg/kg Risk // % mg/kg Risk // % mg/kg Risk // %
% Pb PTWI 25 pg/kg 1.500 0 199.0 0.0450 5.93 0.30 39.7
% Cd PTMI 25 pg/kg 0.160 0 90.8 0.021 0 12.10 0.20 113.0
4% Cr 20 d 1.300 0 1844.0 0.098 0 139.00 0.50 709.0

b/

ok Hg PTWI 5 pg/kg 0.0155 10.3 0.001 2 0.80 0.01 6.6
i As TDMI 50 pg/kg 4.600 0 43.5 0.073 0 0.69 0.50 4.7
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