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

Preliminary Risk Assessment of As in CHMs on Human Health

LIU Xiao-juan', LIU Wen-ju', LIN Ai-jun’, LIU Yun-xia’

(1. College of Natural Resources and Environment Sciences, Agricultural University of Hebei, Baoding 071000, China; 2. Department
of Environmental Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China; 3. Department of Soil
Science, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

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.
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in different parts of Chinese Herbal Medicines
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Fig.2 Characteristics and concentrations of arsenic in different Chinese Herbal Medicines from three sources
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Fig.3 Characteristics and concentrations of arsenic

in Chinese Herbal Medicines from different sources
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Table 1  Percentage of the daily intake of arsenic in Chinese Herbal Medicines in relation to ADI established by FAO/WHO

(1) R DR B 19 v B 2 B 5l 2 4 5 FR 1 (2
FHAR ) B i 300 2 10 2 68 A7 ol A o ) T o T Tl

L —

" ETEE: ij:ﬁ:fm O 15 AR g d fﬁfﬂ?f@i
e RS CERE BT RHURA | FRm BT FHRA R B

A 1E 3~9 0.24 0. 80 0.73 ~2.20 2.39~7.16 0.57~1.72 1.86 ~5.59
B AR 9~15 0.14 0.21 1.23 ~2.06 1.87 ~3.12 0.96 ~1.61 1.46 ~2.44
EEN 6~12 0.37 0.19 2.23 ~4.46 1.16 ~2.32 1.74 ~3.49 0.91 ~1.81
Fr= 9~15 0.17 0.24 1.55~2.58 2.19 ~3.65 1.21 ~2.02 1.71 ~2.85
BJi I 4.5~9 0.11 0.20 0.47 ~0.95 0.89 ~1.78 0.37 ~0.74 0.70 ~1.39
O 9 ~30 0.14 0.23 1.26 ~4.20 2.07 ~6.90 0.98 ~3.28 1.62 ~5.39
5 5~9 0.32 0.75 1.60 ~2.87 3.77 ~6.79 1.25 ~2.24 2.94 ~5.30
B 6~12 0.15 0.67 0.90 ~1.80 4.04 ~8.07 0.70 ~1.41 3.15 ~6.31
K ALKy 10 ~ 15 0.10 0. 67 1.02 ~1.53 6.67 ~10.0 0.80 ~1.20 5.21 ~7.82
I Filh 5~10 0.16 0.29 0.80 ~1.59 1.45 ~2.91 0.62 ~1.24 1.13 ~2.27
K 9~15 0.20 0. 44 1.76 ~2.93 3.93 ~6.56 1.37 ~2.29 3.07 ~5.12
I 9~15 0.04 0.11 0.35~0.59 0.97 ~1.62 0.27 ~0.46 0.76 ~1.27
834 1. 5~9 0.22 2.19 1.12 ~2.02 11.0 ~19.7 0.88 ~1.58 8.55~15.4

3 En W Ak BT A 6. 36% (R RE SR B E &K AR

M, LA A I TR T R AR 2y

) FB M il B s THE 6 e
A2 R A 0l 5 W A, T E R R B AL T



3042 w0

B

s

31 &

BEIEBE EH PR RT 5 B AP R 2 S Y R
HA P B AR HR JBE OKF-, ] AR T BR B o 2. 0 mg/kg,
HILE A BERE fity L2 S VB

(3) MR JH o 24 1 2 B B TROR, H R A £

R RIS 3 A2 T P SR 1B A DX i 245

2% 3k

[ 1] Mandal B K,Suzuki K T. Arsenic round the world; a review[ J].
Talanta,2002,58 ; 201-235.

[ 2] Meliker J R,Franzblau A,Slotnick M J,et al. Major contributors
to inorganic arsenic intake in southeastern Michigan [ J ].
International Journal of Hygiene and Environmental Health,
2006,209; 399-411.

[ 3] Williams P N, Price A H, Raab A, et al. Variation in arsenic
speciation and concentration in paddy rice related to dietary
exposure[ J|. Environmental Science and Technology, 2005,39 .
5531-5540.

[ 4] Williams P N,Islam M R, Adomako E E,et al. Increase in rice
grain arsenic for regions of Bangladesh irrigating paddies with
elevated arsenic in groundwaters[ J]. Environmental Science and
Technology ,2006 ,40 : 4903-4908.

[5] Tsujil] S, Yost L J, Barraj L M, et al. Use of background
inorganic arsenic exposures to provide perspective on risk
assessment results[ J]. Regulatory Toxicology and Pharmacology
2007 ,48 ; 59-68.

[ 6] Khan N I, Bruce D, Naidu R, et al. Implementation of food
frequency questionnaire for the assessment of total dietary arsenic
intake in Bangladesh: part B, preliminary findings [ J ].
Environmental Geochemistry and Health,2009,31; 221-238.

(7] ERKIE,KE, X FHEE YO K I K PRI A e XU 37 4
[J]. EERl2 5K ,2009,32(5) :187-190.

[ 8] Chan K. Some aspects of toxic contaminants in herbal medicines
[J]. Chemosphere,2003,52:1361-1371.

(9] SRMESEBUFRAN I, 5 Fhkh 2 28 b 24 v o 5 #0220 2
[J]. TEPRZGRER 2% 4 ,2003,20 : 8-11.

[10] wEE BI77%. 21 M s P E e BELT].
s 2% 75,2008 ,35(2) ¢ 265-266.

[11]  Bok, #HE 38 sk R0, 55 8 SAKR P i & B B R e K
FRMITLN]. T E R R A ,2007,7(3) ¢ 457-459.

[12]  #Bi. WPy EbR PR RER[T]. BTN E R,
2009, (2): 33-34,52.

[13] Williams P N,Raab A,Feldmann J, et al. Market basket survey
shows elevated levels of As in south central U. S. processed rice
compared to California: consequences for human dietary exposure
[J]. Environmental Science and Technology,2007,41:. 2178-
2183.

[14] Williams P N, Villada A, Deacon C, et al. Greatly enhanced
arsenic shoot assimilation in rice leads to elevated grain levels
compared to wheat and barley [ J]. Environmental Science and
Technology ,2007 ,41: 6854-6859.

[15] FAO/WHO. Evaluation of certain food additives and

contaminants [ R ]. Technical Report Series 837. Geneva,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Switzerland : World Health Organization,1993.
WM2-2004. 245 FI A 4 B il R A0 22 B ¢ AT AR i [ S ]
Zrﬁfﬁﬁlu. il R R X SR e AR IE S o [ D] db

: o ERE 2 BE W 5% AR B ,2005.
%Bﬁﬂ!i,fﬁﬁ,xﬂaxx,%. WP BT L R E SR TS YA
B AR T]. BREEFRL2,2009,30(7) : 2071-2076.
Carbonell-Barrachina A, Burl6-Carbonell F, Mataix-Beneyto J.
Effect of sodium arsenite on arsenic accumulation and distribution
in leaves and fruit of Vitis vinifera [ J ]. Journal of Plant
Nutrition,1997,20 ; 379-387.
Muoz O,Diaz O P, Leyton I, et al. Vegetables collected in the
cultivated Andean area of northern Chile: total and inorganic
arsenic contents in raw vegetables [ J ]. Journal of Agricultural
and Food Chemistry,2002,50 ; 642-647.
M ELAR. - RE 2 G e b 2 op i OR A2 4 T 4
WFFE[D]. g bl K2 ,2008.
ZWE. HATHESMOTENE(T]. N2 EERZ,
2007,18(9) : 2161-2162.
ST, T NG A ANEYEA ERE Y
R[], P EZ5EE,2009,23(7) ; 639-642.
ME IR, PR 2 P E BT, 45 = b o il A ofe VR B R i B XU
HIEVEM[T]. SEEfL2%,2009,28(5) : 770-771.
JBUNGSF K WS A8 2 I R A R TR W
SERTAFSE[T]. WUEREE ,2002,21(3) ; 4-7
DM, BRI 25 8 Fhoh 2 b rhoR 25 K T 4 R ik R
BATFE[T]. AR 25T 5T S 5Lk ,2004,18(3) : 79.
BT, WA A, T AR L. YRR e b 2 I Y R R O R
[J]. MWz 2008,20(2) ; 107-108.
EIEST . MR 2RO [J]. 58 255E,2009,28
(9) : 566-568.
T T, g, Ak, SF . TR R B R 5 2R PR ISSR
T[], 224 ,2009,40(10) : 1627-1630.
Raab A, Williams P N, Meharg A, et al. Uptake and
translocation of inorganic and methylated arsenic species by plants
[J]. Environmental Chemistry,2007 ,4: 197-203.
Py, ZEEE L BRI = PR i s SR 2 S R R E G
FWoe )] FAML ¥R (ARRFN) ,1995,12(4) : 11-
13.
e BB BRI, 5. 15 YA b R B i R g
R AU, B Al —— L W90 1 WS M XS S S B [ ). M 3R BT,
2005,24(1): 151-159.
GB 4810-1994 , £ it i h PR TLAE AR fi[ ST
FE RT3 2x. T E 25 (2005 4R ) — [ M]. dbst: 1k
2 Tl i A ,2005. 452.
rprie RS E A S R AT B X P A s 2 R R
(SE—WH) [S]. &lk: BURHTEAL, 2005.120.

AERDL. HARZ R B+ =8IEM) [S]. Lids
el 24t 1996.
WRAEAE. 26 P B2 32 S G TR /b 2 i Ts e K i R FDA B E
BT, o b B 2445 E 44 7,2000,7(8) : 9091.
YRR, R, A, P ESEREER R SR
23 T 23,2007 ,27(11) « 1849-1853.





