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Survey of Arsenic Concentrations in Chinese Herbal Medicines ( CHMs) and

Preliminary Risk Assessment of As in CHMs on Human Health
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of Environmental Science and Engineering Beijing University of Chemical Technology Beijing 100029 China; 3. Department of Soil
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Abstract: Characteristics and concentrations of As in Chinese Herbal Medicines (CHMs) from Hebei province (including samples
collected from fields and from medicine markets) were investigated and the ADI (allowable daily intake) standard value from FAO/
WHO was used for preliminary assessment of As risk on human health. The results showed that the average of As concentrations in
different roots which were used as medicines ranged from 0. 14 mg/kg to 0. 54 mg/kg while for shoots which were used as medicines
average value of As concentrations in Dendranthema morifolium was 1. 42 mg/kg and the range in other species was from 0. 09 mg/kg
to 0. 27 mg/kg. Based on Green Standards of Medicinal Plants and Preparations for Foreign Trade and Economy (2.0 mg/kg) the
percentage of samples with As concentrations exceeding standard was 3.27% (n =153) in roots and 9.09% (n =44) in shoots and
4.57% (n =197) in total CHMs samples. As concentrations in CHMs from fields ranged from 0. 03 mg/kg to 0. 73 mg/kg which were
all lower than 2.0 mg/kg. However As concentrations in CHMs from markets ranged from 0.05 mg/kg to 7.05 mg/kg and the
concentrations of As in 6.36% of samples exceeded the limited standard. Arsenic concentrations in samples from markets were
significantly higher than those from fields (p <0.05). As concentrations in Compositae were distributed widely from 0. 08 mg/kg to
7.05 mg/kg and the average at 0. 87 mg/kg while the average of As concentrations in other six families were between 0. 21 mg/kg and
0.41 mg/kg and As levels in 75% of samples for each family were below 0.5 mg/kg. Compared to Compositae samples the CHMs
from other families have higher security. ADI regulated by FAO/WHO was used to assess As risk in CHMs on human health in this
study as well. As daily intake through CHMs from markets varied from 0. 90 pg/d to 19.7 wg/d and percentages of the daily intake of
As in CHMs to ADI were in the range of 0. 70% to 15.4% which indicated that As in CHMs from markets had a potential risk on
human health after intake.

Key words:Hebei Province; Chinese Herbal Medicines; arsenic; characteristics; health risk assessment

t2010-01-25; :2010-0414
5 (€2009000590) ; (2006BAI09B03)
(1984 ~) E-mail: shiyujunxjl@ 163. com
E-mail: liuwj@ hebau. edu. cn



12 3037
1250 L.f.). (Anemarrhena asphodeloides Bunge)
: (Trichosanthes kirilowii Maxim. ) ;
( Schizonepeta tenuifolia ( Benth.)
Briq. ) - ( Isatis indigotica Fort.) <
27 ( Trichosanthes  kirilowii  Maxim. ) «
(Dendranthema morifolium (Ramat.) Tzvel.)
WHO 70% ~ 3
80% ' 12008 11
. (n=87);
(n =56;
’ 5
);
23.5 mg/kg  7.50 mg/kg (n=54).
(2.0 mg/kg); . ;
10 21 ; ( N
Pb ) ( N . ) ( N
As 0.60% ; ) ( N ) (
As ) « ) «c
5 1"
(18.2 Q) 3 65°C
" ( )
0. 15 mm
. 1.2
i
N (GBW07603) ;
13
- 1.3
v
0.2000 ¢ 50 mL
2 mlL MARS 5
1 ( CEM ) :55C
10 min 75°C 10 min 95°C 30 min
1.1 5 min 20 mL
13 4°C
(Angelica dahurica (Fisch. ex
Hoffm. ) Benth. et Hook. f.) . (Isatis indigotica (HG-AFS AFS=2202E )
Fort. )+ (Atractylodes macrocephala Koidz. ) « 65 mA 280 V
( Salvia miltiorrhiza Bunge) « ( Saposhnikovia 8 mm 400 mL/min
divaricata ( Turcz.) Schischk. ). ( Astragalus 1000 mL/min. 20 mL. 50 mL
membranaceus (Fisch.) Bunge) . (Aster tataricus 5% 5% 10



3038 31
mL 2.5 mL 30 min 2% 1.42 mg/kg 0.09
KBH, 5% HCI HG- ~0.27 mg/kg
AFS As . As 5 0. 0.09 mg/kg 69. 4%

1.5.10. 50 pg/L 10 1 10% .
. (0.11 ~7.05 mg/kg).
(GBW07603) (7.05 mg/kg)
(7.14
80.7% ~87.0% . mg/kg) 7
1.4
8
FAO/WHO " ; a
7t ; .
(allowable daily intake ADI) 128 pg/d ( iﬁa‘F‘éﬂ!i o b2
60 kg ) °| i .
T 5 b
2 *
L b
"y b !
: (pg/d) = i% b 4 :
21 L] [ ] I
(ng/g) x (g/d); ;
1r ! b
ADI ADI LI B
_ ol =
(%) = (pg/d) x100/ADI . 9 5 14 1s
(pg/d). B A KR
*EFE EH
Mo 1
1.5
SPSS 17.0 DPS v7. 05 50
Sigma PlOt 9. 0 ~75%
2 5% ~95% 95% 5%
(G (G
2.1 (p <0.05)
1
13 A . o
Fig. 1  Characteristics and concentrations of arsenic
1 : € in different parts of Chinese Herbal Medicines
» (2.0
mg/kg) ' .
1 2 " Carbonell-Barrachina "
2.07 ~4.63 mg/kg 3.27% (n =153); >
4 Muoz
3.76 ~7.05 mg/kg
9.09% (n=44). 0.04
4.57% (n=197). 1 ~0.17 mg/kg 0.09 mg/kg (n =5)
0.04 ~4.63 mg/kg
; 0.40 mg/kg (n=23) 2
; ( ; «c D
)
12
0.14 ~0. 54 mg/kg 1



12 N 3039

) "
2 . N N
0.14 mg/kg 0.20 mg/kg ; N N N N
>
0.15 ~0.29 2(b) 25% ~
mg/kg 0.21 mg/kg (n =8) 75% 0.05 ~1.31 mg/kg
0.30 ~0.70 mg/kg 0.44
mg/kg (n=4) > . 2(a)
2.2 3
2
. 0.03 ~ 2
0.73 mg/kg
(2.0 mg/kg);
0.05 ~7.05 mg/kg
6.36% . .
2(a)
25% ~75% 0.06 ~0.46 mg/kg
(
0.8 8
ol @ HESR G R X 1o SL® T35 0 SE B 2 B BRAK 3
0.6~ ab b 6
T 05 e a - Ty 5[ b
% 03| ¢ 1 be e g % T w
L= T =L a | Rl — R—
e - JEtedEltr e ]
W@ o3 e s ous WY s R s T g g
B B OB R & K O K BB R RE R KA KK
T oz R K ® B # F E E 2 XN KRB EERFFEY
#® % »oR o 1
BEHRA * %

2

Fig.2 Characteristics and concentrations of arsenic in different Chinese Herbal Medicines from three sources

13 . 3



3040 31
75 % < 0.3 mg/kg 8
95% 0.5 mg/kg LR oy AR
1.0 mg/kg; 6l : a
75% 0.6 mg/kg 95% 1.5 .| ; .
o i
mg/kg 7.0 B 4l i :
£ L
mg/kg; 75% B, i .
0.8 mg/kg 5.0 mg/kg. < sl : .
1t b i
0L i : - -
25 87 : 56 54
tih PR wh
Cu. As Sy
3
Fig.3 Characteristics and concentrations of arsenic
A 26 27 in Chinese Herbal Medicines from different sources
1.0 mg/kg; N
: ) 75% 0.3 mg/ke
2.0 mg/kg
31 32
4
11
8
a
7t .
28 6t
29 ~ 5f ¢ b
2 .
2.3 g3, :
2 2+ L L
s
30 13 _*_
4 5|7 5|0 2|8 lfl- 2|4 1|4 1|6
SRR HR AR R BEEA B8 568
: 0. 87 L
mg/kg 75% 1.0 mg/kg .
0.08 ~7.05 mg/kg Fig.4 Characteristics and concentrations of arsenic
6 0.03 ~4.63 mg/kg in Chinese Herbal Medicines based on different families
0.21 ~0.41 mg/kg 75% <

0.5 mg/kg.

~

2.4



12 3041
99.0% ; 4
98.0% ; 6
N 97.0% ; FDA
33
0.7 mg/kg 2 0% .
87.3% ; N N N
0.5 mg/kg
84.3% .
(96.4%) 9.10 12.1 FAO/WHO
ADI
¢ D
2.0
me kg 1 . . 0.35 ~4.46 pg/d ADI
5.0 mg/kg 4.0 0.27% ~3.49% ;
mg/kg 3.0 mg/kg 0.89 ~19.7 mg/kg ADI
3.0 mg/ke 0.70% ~15.4%.
As ADI
(FDA) (p
<0.05)
0.02 mg/kg 7 * .
7 96. 4% ;
2
1 FAO /WHO ADI
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3~9 0.24 0.80 0.73 ~2.20 2.39~7.16 0.57~1.72 1.86 ~5.59
9 ~15 0.14 0.21 1.23 ~2.06 1.87 ~3.12 0.96 ~1.61 1.46 ~2. 44
6~12 0.37 0.19 2.23 ~4.46 1.16 ~2.32 1.74 ~3.49 0.91 ~1.81
9~15 0.17 0.24 1.55~2.58 2.19 ~3.65 1.21 ~2.02 1.71 ~2.85
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