31 6 Vol.31 No.6

2010 6 ENVIRONMENTAL SCIENCE Jun. 2010
14 1% 3 2 3 1
(1. 071000; 2. 100085 ; 3.
300201 ; 4. 065000)
As.Hg.Pb.Cd N
As.Hg.Pb.Cd 12.9.0.036. 15.6. 0. 118 mg * kg ' ¢
» ; 16 As.Hg.Pb.Cd
18.75% 43.75% 0% ~100% 6.25% Hg
12. 5% ; ( »
<0.7 ; (>95%) <1
. cd . Hg >1.
GAP( )
:X53; X171.5 A 102503301 (2010)06-4600-68

Survey and Assessment of Heavy Metals in Soils and Herbal Medicines from
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Abstract: Concentrations of As Hg Pb Cd in soils and herbal medicine samples from cultivated regions of Anguo City in Hebei
Province were analyzed and assessed and the bioconcentration factors of different herbal medicines were studied and discussed as well.
The results showed that the average contents of As Hg Pb Cd in soils from herbal medicine cultivated regions were 12.9 0. 036

15.6 0.118 mg* kg™' respectively. Concentrations of heavy metals in soils were lower than class II of the soil environmental quality
standard. When local soil background values of heavy metals were used as assessment standard among the 16 cultivated regions the
percentage of As Hg Pb Cd belonging to lightly pollution class were 18.75% 43.75% 0% 100% respectively based on the
single pollution index. And the Nemerow index results were between 1 and 2 which suggested the soils were at slight pollution level.
However when quality standard class [l was used both the single pollution index and Nemerow index did not exceed 0.7 which
means that soils investigated were generally safe for cultivation of Chinese herbal medicines. The assessment of heavy metals in herbal
medicines showed that the pollution indices of most herbal samples ( <95% ) were lower then 1. Cd bioconcentration factors of Aster
tataricus L. and Anemarrhena asphodeloides Bunge Hg bioconcentration factors of Angelica dahurica (Fisch. ex Hoffm.) Benth. et
Hook. f. and Glehnia littoralis F. Schmidt ex Miq. were above 1. Therefore the accumulation characteristic of heavy metals in Chinese
herbal medicines should be fully concerned when GAP base soil quality assessment was taken.
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Angelica dahurica ( Fisch. ex Hoffm.) Benth. et
Hook. f. ; : ( Glehnia
7 §o10 littoralis Fr. Schmidt ex Miq. ) ;
(Bupleurum chinense DC.) ;
e (Salvia miltiorrhiza Bunge) ; :
“ ” Saposhnikovia divaricata (Turcz.) Schischk. ;
( Glycyrrhiza uralensis Fisch.) ;
: Astragalus membranaceus
GAP (Fisch. ) Bge. (Scutellaria
GAP baicalensis Georgi ) : ( Aster
. tataricus L.) ; (Anemarrhena
—  (As). asphodeloides Bunge) ;
(Hg) - (Pb). (Cd) (Trichosanthes kirilowii Maxim. ).
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Fig. 1  Approximate locations of the sampling regions in Anguo
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2.1 As.Hg.Pb.Cd
1.4 As.Hg.Pbh.Cd
Microsoft Excel 2003 1. As 4.59 ~19.51
SPSS12. 0 for Windows mg * kg™ 12.87 mg * kg '; Hg
Mapgis 6.7 0.136 mg * kg™ 0.036 mg * kg ';
1.5 Pb 9.4 ~21.9 mg * kg 15.6
13 mg * kg ' ;Cd 0.067 ~0.553 mg * kg ™'
( ) 0.118 mg * kg ';
14 15 16.17% ~72.74% Hg > Cd
>As >Pb Pb. As
Hg.Cd
. K-S test Pb
P - c, As 2
S ' Hg Cd
P, i c;
i S, i 19
P, <1 i ;Po>1
Pi
1 As.Hg.Pb.Cd (n=132) /mg * kg™
Table 1  Concentrations of As Hg Pb Cd in soils/mg kg '
As Hg Pb Cd
(Nemerow) 4.59~19.51 ND~0.136 9.4~21.9 0.067 ~0.553
12. 87 0.036 15.7 0.118
2.43 0.03 2.54 0. 06
P — Pi]“ + Piw /2 18. 87 72.74 16. 17 49. 86
p -0.245 1.721 0. 101 5.954
max 1.909 3.619 -0.116 41. 052
P, 13. 60 0. 036 21.5 0. 094
2
P <0.7 4
( ) P 0.7 ~1 cd ( 3%)
P 1~2 2-~3 175% 17 As
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13%) 30% Hg.
As.Hg. Cd
3
(GB 156184995) /mg * kg ™! Table 3 Correlation coefficients of heavy metals in soils
Table 2 National environmental quality standard for soils/mg * kg ~' As Hg Pb Cd
pH As Hg Pb cd As Lo
s S
<6.3 40 0.30 250 030 cd 0.128 0. 058 0.214 1
6.5~7.5 30 0.50 300 0.30
>7.5 25 1.00 350 0. 60 1) * p<0.05
4
( 95%)
As.Hg.Pb Cd
Pb ) As.Hg.Pb 2

P [ 11.85~13.88 mgkg™
I 13.88~15.83 mgkg"

I 0.021~0.050 mg-kg™'
I 0.050~0.073 mgkg™

B 0.102~0.130 mg-kg™
M 14.3~17.2 mgkg I 0.130~0.156 mg-kg™'

W 17.2~17.8 mg-kg™'



1604 31

2.2
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; 4 As 16
Heg ; Ph .. 3 As
N N N ; N N N 18.75%
cd . 81.25% ; Hg
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43.75% 4
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Cd ; As.Pb 75% ;Cd
Cd 16
N N N 2
; N N Ph 12. 5%
72.5% .
4 ( )
Table 4 Contamination indexes of soils in sampling regions (use background values)
Py, Py, Py, Peq p
1.02 0.63 0. 69 1.18 1.04
0.88 1.13 0.74 1.18 1.09
0.96 1.15 0.72 1. 69 1.44
1. 00 2.03 0.73 1.11 1.67
0.92 1.24 0. 80 1.23 1. 14
0.87 0. 67 0.71 1.10 0.98
0.88 1.09 0.71 1.18 1.08
0.87 0.93 0.81 1.19 1.08
1.16 1.39 0.81 1.32 1.29
0.92 1.02 0. 67 1.09 1.01
0.93 0.74 0. 67 1.14 1.01
0.97 0.71 0.73 1.14 1.02
0.91 0.61 0.56 1.03 0.91
0.92 0. 66 0.70 1.38 1.17
0.97 0.99 0.72 1. 66 1.41
0.91 1.18 0.83 1.52 1.33
GAP
22 2

0.7

GAP 24 25

23
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5 ( )
Table 5 Contamination indexes of soils in sampling regions (use GB 15618 stander Il )
Py, Py, Py, Pey P
0.56 0.02 0. 04 0.19 0.42
0.48 0. 04 0. 05 0.19 0.36
0.52 0. 04 0. 04 0.26 0.40
0.54 0.07 0. 04 0.17 0.41
0.50 0. 04 0. 05 0.19 0.38
0.48 0.02 0. 04 0.17 0.36
0.48 0. 04 0. 04 0.18 0.36
0.47 0.03 0. 05 0.19 0.36
0.63 0. 05 0. 05 0.21 0.48
0.50 0. 04 0. 04 0.17 0.38
0.51 0.03 0. 04 0.18 0.38
0.53 0.03 0. 04 0.18 0.40
0.50 0.02 0.03 0.16 0.37
0.50 0.02 0. 04 0.22 0.38
0.53 0. 04 0. 04 0.26 0.40
0.50 0. 04 0. 05 0.24 0.38
2.3 1.22
0.376:Pb 0.06 ~7.10 mg * kg™ 1
6. 1.42
As 0.04 ~1.02 0.19; Cd
mg * kg™ 0.011 ~0.386 mg * kg ' 1
0.28; Hg 0.244 1.28
mg * kg™ 1 0. 40.
6
Table 6 Heavy metal concentrations and contamination indexes of Chinese herbs
As Hg Pb Cd
( ) /mg * kg ™! /mg * kg ™! /mg * kg ™! /mg * kg ™!
(18) 0.08 ~0. 66 0.12 0.009 ~0.244 0.376 0.12~2.33 0.14 0. 025 ~0.386 0.33
(19) 0.12 ~1.02 0.18 0.023 ~0. 149 0.248 0.16 ~7.10 0.15 0.043 ~0.226 0.31
(3) 0.23 ~0.34 0.13 0. 034 ~0. 040 0. 186 0.32~0.42 0.07 0.072 ~0. 087 0.26
(11) 0.10 ~0.33 0.10 0.007 ~0. 107 0. 184 0.12 ~0.45 0. 04 0.022 ~0.071 0.12
(22) 0.07 ~0.57 0.09 0. 024 ~0.071 0.241 0.09 ~0.59 0.05 0. 041 ~0.259 0.25
(5) 0.05 ~0.25 0.07 ND ~0.043 0.073 0.10 ~0.32 0. 04 0.024 ~0.045 0.12
(3) 0.08 ~0. 12 0. 05 0. 022 ~0.038 0. 145 0.11 ~0.20 0.03 0.024 ~0. 041 0.11
(15) 0.04 ~0.21 0. 06 0. 005 ~0.037 0.120 0.09 ~0.30 0.03 0.011 ~0. 032 0.07
(3) 0.20 ~0. 86 0.28 0.011 ~0. 082 0.223 0.30 ~1.68 0.19 0.081 ~0. 130 0.38
(13) 0.09 ~0.42 0.11 0.023 ~0.038 0.159 0.12 ~0.94 0. 08 0.066 ~0. 176 0. 40
o) 0.09 ~0.43 0.12 0.033 ~0.074 0.228 0.06 ~0.21 0.02 0.015 ~0. 039 0.07
2.00 — 0.20 — 5.00 — 0.30 —
As 3
1% .
Hg As+Ph.Cd

Cd
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Table 7 Bioconcentration factor of different Chinese herbal
medicine to As Hg Pb Cd 3
As Hg Pb Cd
° @)) As.
0.02 2.97° 0.04 0. 68
0.02 1.38" 0.03 0.83 Hg.Pb.Cd (
0.02 0.74 0.02 0.54 »
0. 02 1.72° 0.01 0.37 )
0.01 1.81° 0.02 0. 68
0.01 0.83 0.01 0.38 "
0.01 0.95 0.01 0.30 1~2
0.01 0.72 0.01 0.20 ¢ )
0.04 2.64" 0. 07 1.17° 0.7
0.02 1.79° 0.02 1. 147 <P
0. 02 1.46° 0.01 0.21 GAP
1y 1 3)
: 11
N Cd N
Pb 0.01 ~0.07 Hg
;o As 0.01 ~0.04 GAP
; Cd 0.20~1.17
N 1 1. 17
1.14; Hg 0.72 ~2.97
2.97 N N N N
1 1
M . : 2002. 46-48.
cd 2 Barnes J. Quality efficacy and safety of complementary
medicines: Fashions facts and the future. Part 1. Regulation
6 and quality J . Clin Pharmacol 2003 55(3) :226-233.
3 Yee SK ChuSS XuY M et al. Regulatory control of Chinese
4 » proprietary medicines in Singapore J . Health Policy 2005 71
(2):133449.
4
X l . 2006 38(4):483-488.
5
30
J.
18 31 32 2006 25(3) :751955.
6
33 J . 2008 27(2):218221.
7
34 35
J . 2008 29(2) :428-433.
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