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Content characteristics and health risk assessment of 5 kinds of typical heavy
metals in aquatic vegetables of Yunnan Province
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ABSTRACT: Objective To investigate content characteristics of widely distributed and highly toxic heavy metals
(cadmium, lead, chromium, mercury, arsenic) in 157 aquatic vegetables from 16 different areas of Yunnan Province, and
evaluate their health risks. Method Samples were digested by microwave, and measured for the content of 5 kinds of
heavy metals including cadmium, lead chromium mercury and arsenic in aquatic vegetables by inductively coupled plasma
mass spectrometry (ICP-MS). The target hazard coefficient (THQ) method was used to quantitatively assess the possible

health risks of typical heavy metals in aquatic vegetables. Result Five kinds of heavy metals were detected in different
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degrees in aquatic vegetables in different regions of Yunnan. The average values of cadmium, lead, chromium, mercury and
arsenic were (0.006+0.019), (0.029+0.043), (0.036+0.075), (0.002+0.002), (0.108+0.164) mg/kg, respectively. Among 157

samples collected in this study, 6 samples exceeded the standard, and the overall qualified rate was 96.2%. The health risk

assessment results showed that the level of heavy metal pollution in aquatic vegetables in Yunnan province was generally at

a safe level, but the pollution level of cadmium in Artemisia selengensis was relatively high. Conclusion The overall

levels of heavy metals in different types of aquatic vegetables in Yunnan Province are low, and the health risks of heavy

metals in most types of aquatic vegetables are low. However, two types of vegetables, Artemisia selengensis and Cigu, have

higher health risks. In terms of different population groups, children are exposed to higher health risks than adults.
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Table 2 Content of 5 kinds of heavy metals in aquatic vegetables (mg/kg)
eSS i) #E # K i
a0 0.009+0.012 0.03120.022 0.0660.111 0.001=0.000 0.239+0.258
EJE| 0.003+0.005 0.040%0.060 0.01220.010 0.00120.001 0.113£0.113
g 0.00620.007 0.025+0.039 0.01420.016 0.0010.000 0.089+0.081
P 0.0510.095 0.044%0.036 0.04420.062 0.001=0.000 0.1560.103
TEFE 0.003%0.002 0.014+0.035 0.040+0.085 0.002:0.002 0.005+0.004
HiES 0.003+0.003 0.022+0.112 0.02420.029 0.001::0.000 0.204+0.183
KT 0.007+0.013 0.042+0.022 0.030+0.036 0.002:£0.002 0.102+0.089
Hofth 0.005+0.003 0.065+0.037 0.041£0.032 0.004£0.005 0.386+0.115
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Table 3 Analysis of 5 kinds of heavy metals in aquatic vegetables of different regions (mg/kg)

b X L % % K i
%LLI 0.003+0.003 0.031+0.028 0.098+0.197 0.002+0.002 0.043+0.037
X Ik 0.015+0.051 0.020+0.025 0.049+0.074 0.001+0.000 0.049+0.071
! 0.011+0.145 0.056+0.037 0.032+0.039 0.003+0.003 0.219+0.162
[~y 0.010+0.011 0.032+0.022 0.023+0.013 0.003+0.002 0.202+0.099
3 PR 0.009+0.014 0.047+0.029 0.046+0.052 0.001+0.000 0.286+0.092
FART) 0.002+0.000 0.080+0.120 0.008+0.006 0.001£0.001 0.039+0.030
BB 0.005+0.005 0.020+0.054 0.003+0.003 0.001£0.000 0.022+0.022
WHYL 0.003+0.001 0.028+0.030 0.020+£0.014 0.002+0.002 0.077+0.078
'Ifn/@ 0.002+0.001 0.016+£0.010 0.092+0.183 0.001£0.000 0.111£0.084
2L 0.007+0.011 0.015+0.004 0.015+0.008 0.001£0.000 0.082+0.065
EIH 0.003+0.001 0.064+0.013 0.030+0.015 0.001£0.000 0.379+0.073
b 0.005+0.006 0.014+0.012 0.084+0.105 0.001+0.000 0.129+0.238
pdll] 0.003+0.002 0.009+0.008 0.011+0.019 0.001+0.000 0.038+0.049
VAR 0.007+0.013 0.074+0.020 0.025+0.032 0.001£0.000 0.440+0.437
EiE 0.003+0.002 0.010+£0.012 0.026+0.053 0.004+0.003 0.039+0.072
A 18 0.009+0.018 0.059+0.024 0.016+0.009 0.001£0.000 0.167+0.102
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Fig.2 Distributions of heavy metal contents in different regions of
Yunnan Province
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Fig.2 Distributions of heavy metal contents in different regions of
Yunnan Province

BH, WHIKAMEER, KH, P, PEXURGN K TH X
IKAEBESEP ICR MR Z PCTERRR R, 3% 5ix 4 X3,
KBS R A | A E iR e e — 2Kl 2~3), PC2 X oy
EWTTEREN 20.697%, FLRHIE R F 48 5t £ 4% (0.688) Fl4H
(0.498)T#E P HAA MR, £ PC2 RESHITES
PIMIEMMEEN R (R 5)o MWHLIX A RER, HE A s kA
BT ITE 3% PC2 SRR, X SR8 HE | i b K A=
DS PR AR SR AR (E 2~3). L EFTAR, alad E R

DL R T HAR TR AL TS R B [, A7 7E v E
TG 3o, B 7K A B Hh R ) BT e XU
5, (AR KT

2.5 KERKESRBRBRXKLITME

ANFEFIOK A B R E 48 0 THQ A1 TTHQ 2550
7, NSRBI TR 2K AR B 3 o 1 i e RURS: AT S
22 5(P<0.05) £ 0 3 R RS X e RS 1) Tk 4 AN 5] 4
Fi7R o = B /K AR R 32 TTHQ KUK HERY Ay HoAth 2> >
BRSO SR> 2E > 22 > . il s . KRS
AL M. EEP S AESEN TTHQ ¥/NF 1, Mt
BB, ATe O . (R, ZRah . s A 2R e B
R R (TTHQ>1), Z& L A A2 sh il (4 STk R R K, 43
BIR 65%F 74%, 15 E TR TR R 43%, X5 E

RS KEBRRPESRERDINER
Table 5 Principal component analysis Results of heavy metals in aquatic vegetables
P I BIRRHAE ‘ A T 571 3
FHE(H R RE L1/ % Bt il/% PC1 PC2 PC3
PCl 1.449 28.981 28.981 5 0.210 0.498 0.042
PC2 1.035 20.697 49.678 Y 0.665 -0.294 -0.113
PC3 0.995 19.895 69.573 % 0.140 0.688 0.477
PC4 0.966 19.326 88.898 R 0.051 -0.438 0.869
PC5 0.555 11.102 100.00 it 0.701 0.024 -0.063
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Table 6 Heavy metal pollution indexes of different types of aquatic vegetables
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