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Analysis of lead and mercury pollution status and human health risks of
vegetables sold in Gansu province from 2016 to 2018

LI Yong-Jun'?, CHENG Yan?, LI Yong-Cai'*

(1. School of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730030, China;
2. Gansu Province Disease Prevention and Control Center, Lanzhou 730020, China)

ABSTRACT: Objective To grasp the basic situation of heavy metal lead and mercury pollution in Gansu province
from 2016 to 2018 and analyze its health risks to human body. Methods A total of 1213 samples were collected
from 14 cities and prefectures in Gansu province, and the lead content was determined according to the national
standard method and the mercury content was determined by the automatic mercury meter method. The pollution
degree of lead and mercury in vegetables was evaluated by the Nimelo comprehensive pollution index method, the
health risks of lead and mercury in vegetables to adults and children were assessed by target hazard index method
(THQ) and hazard Index (HI). Results Lead and mercury were detected in all kinds of vegetables, and the detection
rate of lead in bulbs and mercury in stem vegetables reached 100%. The over standard rate of lead in tuber and root

vegetables was 3.76%. The rate of excessive mercury content in stem vegetables was 1.34%, and none of the other
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types exceeded the standard. According to the comprehensive pollution index of lead and mercury, except for the

stem vegetables, the other pollution indexes were Pb > Hg, and lead contributed a lot to heavy metal pollution of

vegetables. The comprehensive pollution index of lead content in tuber and tuber vegetables was 2.21, which

belonged to moderate pollution. The comprehensive pollution index of lead content in bulbs was 1.19, which was

slightly polluted. Children had a higher risk of exposure to lead and mercury from vegetables than adults, but THQ

and HI were both less than 1, with no significant impact on human health. Conclusion In this study, a small number

of vegetables sold in Gansu province are contaminated by heavy metal lead, while the health effects of lead mercury

content in other vegetables are all within the safe range.
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Table 1 Detection results of lead and mercury in different kinds of vegetables ( X + s, n=3)
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Eﬁ%ﬂ’i {ﬁﬁ qzﬂjﬁ/(m /k AL 322 /0, 1 o2 522 /0, S A A 5220 7 ko 52 /0,
g/kg) Tt %/% HFR /% A/ (mg/kg) T /% PR/ %
GBS 255 0.0406+0.0007 41.76 2.88 0.0005:£0.0001 64.71 0
Y S 142 0.04160.0011 44.83 0 0.0008+0.0002 82.76 0
IS 183 0.01770.0023 35.14 0 0.0007:£0.0001 86.45 0
E¥ S 60 0.0203+0.0016 86.67 0 0.002+0.0004 100 1.34
ot /252% 128 0.0609+0.0021 64.00 3.76 0.0011+0.0002 9 0
RS 75 0.0520£0.0015 100.0 1.14 0.0014+0.0003 80 0
fitf 7 2 83 0.0228+0.0009 30.00 0 0.0013:£0.0002 70 0
3 287 0.0403+0.0026 48.33 0 0.001120.0002 95 0
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Table 2 Pollution index of lead and mercury in different kinds of vegetables

e s R EOIEEC p o e [ e o
FrE S K5 % ( B ) BEE BT YFE (P 40) RFBIT5YFEE(R ) REETTRFEE(P 20)
|
AR 255 0.28 1.06 0.05 0.19
SEEER 142 0.14 0.55 0.08 0.23
JREEH 183 0.18 0.78 0.07 0.23
E2 S 60 0.20 0.63 0.20 0.93
Hu/HezE 28 128 0.61 221 0.10 0.33
figh 254 75 0.52 1.19 0.14 0.53
fif T2 83 0.11 0.50 0.13 0.48
e 287 0.14 0.85 0.11 0.40
#x 3 EEPHERBEANERERXEIEN
Table 3 Intake of lead and mercury in vegetables and health risk assessment
EDI THQ HI
EEE -
A JLE#E A JLiE A JLiE
Pb 1.53x10° 1.89x10° 0.00428 0.00529
0.682 0.841

Hg 3.86x10™ 4.78x10"* 0.678 0.836
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