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Abstract In order to study the content levels and their dietary health risk levels of four heavy metals

including lead,cadmium,chromium and arsenic in Houttuynia Cordata from Guizhou province. Taking the
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commercially available Houttuynia Cordata from 9 cities of Guizhou as the research object, the samples
were digested by microwave digestion, and the content of 4 kinds of heavy metals in the samples was
determined simultaneously by inductively coupled plasma mass spectrometry (ICP-MS), the pollution
degree of heavy metals was evaluated by single factor pollution index method and Nemerow comprehensive
pollution index method.,the dietary risk of 4 kinds of heavy metals was evaluated by target hazard quotient/
total target hazard quotient(THQ/TTHQ). The results were as follows: the content of Pb in Houttuynia
Cordata was 0.084—0. 12 mg/kg., the content of Cd was 0.041—0. 068 mg/kg, the content of Cr was
0.076—0. 43 mg/kg and the content of As was 0. 074—0. 14 mg/kg. The pollution index of Pb in TR, QDN
and ZY were all greater than 1,and the single pollution index of Cd, Cr,and As of Houttuynia Cordata
from 9 cities of Guizhou were all less than 1. The order of Nemero comprehensive pollution index of
Houttuynia Cordata from different cities is 1>TR>QDN>ZY >AS>GY>BJ]>QXN> 0. 7=QN>
LPS. The dietary health risk index THQ of a single heavy metal was generally Cd>>Pb>As>Cr,and all
were less than 1. The composite health risk index of the four heavy metals after consuming Houttuynia
Cordata from 9 cities of Guizhou for adults or children were all in the order of TR>>QDN>ZY>AS>GY >
BJ>QXN>QN>LPS,and all were less than 1. The Houttuynia Cordata commercially available in TR,
QDN,and ZY in Guizhou have been contaminated with Pb. The heavy metal pollution levels of the
commercially available Houttuynia Cordata of TR,QDN,ZY,AS,GY,BJ and QXN were all at the warning
level,and the heavy metal pollution levels of the commercially available Houttuynia Cordata of QN and
LPS were all safe levels. After adults or children consumed Houttuynia Cordata from 9 cities of Guizhou,
the dietary health risks of a single heavy metal were not obvious. The health risk levels of the complex diet
caused by the 4 heavy metals were all lower. Overall, the dietary health risk of Houttuynia Cordata from
Guizhou produced and commercially available for adults or children is low and at a safe level.

Keywords inductively coupled plasma mass spectrometry (ICP-MS) ; Guizhou; Houttuynia Cordata ; heavy

metals;dietary risk assessment
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Table 2 Content of Pb,Cd,Cr and As in Houttuynia Cordata(n==6) /(mg + kg™")
T CHD Pb Cd Cr As
7Y 0.100. 02¢ 0.0680.014¢ 0.0990. 024" 0.07940.013¢
BJ 0.093+0.017° 0.0590.012° 0.15+0.013" 0.074+0.016¢
QN 0.09040. 013" 0.041=0.010¢ 0.076=+0. 022¢ 0.095+0. 021"
QDN 0.1140.09° 0.06340. 023 0.09240.018¢ 0.1040. 02
GY 0.087+0.013" 0.061+0.016" 0.4340.05* 0.09840. 025"
LPS 0.086=+0.015¢ 0.04470. 014¢ 0.13740. 02" 0.086+0.013"
TR 0.1240.03% 0.06240.012" 0.3840. 06" 0.11+0. 02
AS 0.098+0. 0242 0.062+0.017" 0.090+0.021¢ 0.095+0.013"
QXN 0.0840.016¢ 0.0404+0.013¢ 0.340. 06 0. 140. 04¢

TE < [ 51 A 7] 5 B e 7R 22 5338 51 0. 05 35 K.
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W 5E AT BURE B AR Xl 22 29/ F 5% . k502

T [T o3 R AR R AR o i 25 O 25 SR a3k 3 o, i
32 3 AT B R B £ P R A Pb.Cd .\ Cr. As (1)
AJERAB S 518 0. 102.,0. 063.0. 095.0. 076 mg/kg, &
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Table 3 Spike recovery and relative standard deviation of houttuynia cordata

TLH FE b A E(E/ (mg « kg ) bR/ (g« LD WAELR/ (mg « kg D R/ % RSD/%
5 0.112 101 4.7
Pb 0.102 25 0. 148 92. 6 3.7
50 0. 206 105 2.7
5 0.072 90. 5 4.4
cd 0. 063 25 0.115 105 3.4
50 0.171 109 2.5
5 0. 106 111 4.9
Cr 0. 095 25 0. 147 105 3.5
50 0.208 114 2.3
5 0. 086 101 3.9
As 0.076 25 0.129 107 3.4
50 0.187 112 2.1

X S bR WE W i (GBW10048) 1 Pbh., Cd. Cr,
As Fa o Bl AT 6 AT L I e 25 R LR 4.
FH 2% 4 AT SRR ME Y I I 25 SR I AR E B AR

AERITEE N . H 6 WAEAT I 5E 25 3 59 AH X b v i
ZE(RSD) K 3. 6% ~5. 9%, J/NT 109, 54 %F Wi
) Joi i 48 ol K

R4 FRREWE(GBWI0048) il E 25 R K 48 X 4R R =

Table 4 Determination results and relative standard deviation of celery standard substance(GBW10048)

LR IEF R/ (mg « kg™") WAL/ (mg « kg™ RSD/%
Pb 2.74+0.7 2.66 2.54 2.79 2.62 2.85 2.73 4.2
Cd 0.092+0. 006 0.093 0.088 0.095 0.094 0.092 0.087 3.6
Cr 1.35+0. 22 1.29 1. 36 1.38 1.42 1.47 1.45 4.7
As 0.39£0. 08 0. 38 0. 42 0.39 0.43 0. 37 0.41 5.9
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R B IUTS Je A8 KO VN MG 2 255 35 Y g ok

S O AT N 748 0 L 4 (10 T 4 G 95 e 7 B 47 3F
r AE OGS RN 5 IR, 5 AL R S
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Table 5 Comparison of single factor pollution index and

composite pollution index of Houttuynia Cordata

P;

oD Pb Cd Cr As P
7Y 1.02 0.68 0. 20 0.16 0. 81
BJ 0.93 0.59 0. 30 0. 15 0.75
QN 0.90 0. 41 0.15 0.21 0.70

QDN 1. 06 0.63 0.18 0.20 0. 84
GY 0. 87 0.61 0. 86 0. 20 0.76
LPS 0. 86 0. 46 0. 26 0.17 0. 69
TR 1.17 0. 62 0.76 0.22 0.96
AS 0.98 0.62 0.18 0.19 0.77

QXN 0. 84 0.49 0.68 0.21 0.71

*6 fafEEd Pb.Cd.Cr 0 As 1§ THQ/TTHQ &
Table 6 THQ/TTHQ values of Pb,Cd,Cr and As in Houttuynia Cordata

THQ
TTHQ
T CHD Pb Cd Cr As
YN JL#E A JL#E JLE# L UN JLE# A JL#E
7Y 0. 15 0.21 0. 34 0.48 0. 000 33 0. 000 47 0.13 0.19 0.62 0. 88
BJ 0.13 0.19 0. 30 0.42 0. 000 50 0. 000 70 0.12 0.17 0.55 0.78
QN 0.13 0.18 0.21 0. 29 0. 000 25 0. 000 36 0.18 0. 25 0.51 0.72
QDN 0.15 0.21 0.32 0. 44 0. 000 31 0. 000 43 0.17 0. 24 0. 64 0. 90
GY 0.12 0.18 0.31 0.43 0.001 4 0.002 0 0.16 0.23 0. 60 0. 84
LPS 0.12 0.17 0.23 0.32 0. 000 43 0. 000 62 0. 14 0. 20 0. 50 0.70
TR 0.17 0.24 0. 31 0. 44 0.001 3 0.001 8 0.18 0.25 0. 66 0.93
AS 0. 14 0. 20 0.31 0. 44 0. 000 30 0. 000 42 0.16 0.22 0.61 0. 86
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