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Variation in accumulation of heavy metals in vegetables and low accumulation vegetable varieties : A review

DU Jun—jie'?, LI Na', WU Yong-ning’, ZHOU Qi—xing”

(1.College of Food Science, Shanxi Normal University, Linfen 041004, China; 2.Key Laboratory of Food Safety Risk Assessment of Minis-
try of Health, China National Center for Food Safety Risk Assessment, Beijing 100021, China; 3.Key Laboratory of Pollution Processes and
Environmental Criteria(Ministry of Education), Tianjin Key Laboratory of Environmental Remediation and Pollution Control, College of En-
vironmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: Heavy metals in soils can be easily accumulated by various vegetables. The problem of metal pollution in vegetables should be
of concern due to health risks. Low heavy metal accumulation vegetable cultivars (LAVCs) refer to some cultivars where the concentration
of heavy metals in their edible parts should not exceed the maximum limits of the national or international standards when they are grown in
heavy metal contaminated soils. The growth of LAVCs is a practicable and cost—effective approach to minimize the influx of heavy metals to
the human food chain, and to utilize low or moderate heavy metal contaminated soils reasonably and effectively. In this review, research pro-
gresses involving variation in the accumulation of heavy metals in vegetable species, various cultivars, and different vegetable organs were
summarized. Leafy vegetables accumulated more heavy metals compared with other vegetables. The low and high heavy metal accumulation
cultivars coexisted among various cultivars within a species, and the accumulation property of vegetables was genotype—dependent at the
cultivar level. This review also included the screening criteria, screening methods, and selected LAVCs. The main methods for screening
LAVCs included pot—culture experiments and field—testing. Many LAV Cs were selected from the candidate cultivars, and a majority of the

selected LAVCs was low—Cd accumulating cultivars of leafy vegetables. Furthermore, the mechanisms of variation in vegetable accumula-
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tion of heavy metals among various cultivars within a species were analyzed. They might be attributed to the morphology and physiological

responses of plant roots, differential gene expression, and the transport coefficient, chemical forms, bioavailability, and sub—cellular distri-

bution of heavy metals in different plant parts. In summary, this review provides important reference materials for the application and study

of LAVCs, which should help in ensuring human health and the safe production of vegetables.

Keywords : heavy metal pollution; low accumulation vegetable; species variation; screening standard
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Table 1 The vegetable variation in accumulation of heavy metals among species

% Authors  HE 42 )& Heavy metals 5532 F R AE 1 Metal elements accumulation capability of vegetables TRIEEEA Vegetable specimens
GanZ§"™ Cr.Ni,Cu.Zn.Cd.Pb M3 > SR > 2Rk 3 5 R SRS 3l
MR 2 i
Hu%"™  Cd.As.Hg.Pb.Cu.Zn ISR > MRS > IRk ISR AR SRS 4T
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Bk g As.Cd Hg.Pb.Zn ISR > MRS > iR ISERE b 424 ARZERESS 164>,
R 5 64
oy Mg S Ph.Cd.Ba.Sb.As 32 > P32 > MRZEZE > sk WMASE A B0 BB B N Tl
XN AR Cd .Hg.Pb . As.Cr S N IS SR 3R MRS 3 Fh
B BH - Cd 3 > I TRP 9 Fh
Yang %) Cd 32 > H A2 > RS > R > M3 AR H 2R 2R
i > IR > 2R L 4B ARSE S Bl
B3 IR 6
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VLA 50 Cd 3R 32 10D SRS FD
MRS L
Yang 55 Cd M3 > 3R > RSk 3 2 AR 2l
A2 Fp
Yang 2524 Cd RS > RS > MR 32 8 Fh SRS 4l
HRSRE 1 Aol
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FRE ARSI 25 R0 Cd B R SRR RS> Ko T 28 4~ 55 & (Lactuca sativa L.) i FiXT Cd I FL 2
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Table 2 The common vegetable cultivars with low heavy metal accumulation
BUAFIZ Species fifl Cultivars He%yﬁi\nﬁals iﬁiiiﬁfi% Is-loﬁ?li/‘ngn-‘li:t;]1 Aﬁ}ﬁrs
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W 3 (Brassica rapa L. ssp. chinensis) Hangzhouyoudonger | Aijiaoheiye 333, Cd <1.2 Chen 251!
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