¢ %% Chinese Traditional and Herbal Drugs 38 45% 25 9Hi 2014 4E5 A - 1199 -

% E R 254 E SR S RIS R IR 5

REL L HRB 2, PR s, AuFt, Ese, pELDY

L FMRAO KB 2ip 240 bk K/ 130118

2. FEE RIS bR R 2 B 2 A5 HT, B30 100193

3. LLPERHIMNR S LFAE AR v Aiscn s, VLF M & 330013

4. PIE 2R E IR BT 2 IR S E BT RARZi =, JERT 100050

5. WEBEAERRERE ALRTHRE 2 e 2 R A T i v 4 T TP 8 T 2 IR S TF R T S =, R i 571533

 OE. EEk, MAERE TP RE, E&RERHEE, PAMEZILE, W 5 FESCERER T 44T,
JELL 2 R B RIaE VAR AT ARIEY A ikds, AIBTEE b2 h L m v Rt ., MHEREE (Pb). 5 (CdD.
K (Hg). filt (As). 1 (Cu) 5 FHEE BTG AR H R 9.66% 26.35% 13.00%. 9.32%. 16.09%. H4t, EXIERF
PR 2 LA 2 b 28 vh G S (975 G DUIEAT GE vt 45 R o B B v 26 v B G v e A5 O DR HURT 28 A ] T
ANTA] o SN IR rp 25 v EE G R AR I T R R B AR HE AT SRR A, ST R R U R, Skl
IS TE R OR3P 2R A PR Sk B D SR VT G, MRS B e b 2460 v G R A 1 )

KHEIR: heM EERVR: RS, REARHE; W g gy

FESES: R286.014 XERFREED: A XEHES: 0253 -2670(2014)09 - 1199 - 08

DOI: 10.7501/j.iss1.0253-2670.2014.09.001

Current situation analysis and countermeasures on contamination of heavy metal
in traditional Chinese medicinal materials in China

ZHAO Lian-hua"?, YANG Yin-hui**, HU Yi-chen®, YANG Shi-hai', JIN Hong-yu*, WEI Jian-he™ >,

YANG Mei-hua™’

1. College of Traditional Chinese Medicine, Jilin Agricultural University, Changchun 130118, China

2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100193, China

3. Jiangxi Key Laboratory of Organic Chemistry, Jiangxi Science & Technology Normal University, Nanchang 330013, China

4. Laboratory of Natural Products, Research and Inspection Center of Traditional Chinese Medicine and Ethnomedicine, National
Institutes for Food and Drug Control, Beijing 100050, China

5. Hainan Provincial Key Laboratory of Resources Conservation and Development of Southern Medicine, Hainan Branch Institute
of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Wanning 571533,
China

Abstract: Recent years, with the rapid development of industrialization in China, the contamination of heavy metal was worsening,
and traditional Chinese medicinal materials (TCMM) were also suffered. The data were collected in the literatures in the past five
years, and Green Trade Standard of Importing & Exporting Medicinal Plants & Preparations was used as the standard to evaluate the
pollution conditions of lead (Pb), cadmium (Cd), mercury (Hg), arsenic (As), and copper (Cu). The five heavy metals exceeded the
limits of the standard and the percentages were 9.66%, 26.35%, 13.0%, 9.32%, and 16.09%, respectively. Moreover, statistics on the
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residues of the heavy metals in different categories of TCMM from various origins were also carried out in this paper. The results

showed that the contamination of heavy metals in TCMM differently depended on the origins and categories. Studies on the rapid

detection methods and the limit standards of heavy metal should be established immediately. At the same time, the regulations should

be formulated timely and supervision also should be intensified. To solve the problems of excessive amounts of heavy metals in

TCMM, necessary measures should be taken to control the contamination of TCMM.

Key words: traditional Chinese medicinal materials; heavy metal pollution; rapid detection; limit standard; botanical medicine; animal

medicine; mineral medicine
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Table 2 Contamination of heavy metals in TCMM from various origins
_— FEAHL B /%
Pb Cd Hg As Cu Pb Cd Hg As Cu
M 172 182 145 153 173 13.950  51.100  10.340  5.230 16.180
7 60 34 20 33 35 8.333  44.120  10.000 0 14.290
)| 119 98 75 86 114 27.730  36.730 8.000  5.814 24.560
H 57 58 56 66 33 0 0 0 3.030 0
7R 35 62 15 24 71 5.714 8.065  13.330  8.333 4225
= 59 61 33 43 15 5.085 8.197 0 4.651 6.667
a3 24 24 10 22 21 4.167 4167  10.000 0 4762
Wi 36 48 31 42 34 5.556 1.167 0 0 0
] 78 75 58 67 73 2.564 0.320 3.448 0 1370
ik 11 12 9 12 11 9.091 0 0 0 0
(S| 59 59 8 12 11 16950  11.860  25.000 0 27.270
Gizyes 26 24 13 24 23 15380  20.830 7.692 4167 4348
i 11 12 7 9 9 27.270 8333 28570 0 11.110
b 11 11 6 9 10 9.091 0 16.670 0 0
R 5 5 4 4 5 0 0 0 0 0
L 6 6 1 1 6 0 0 0 0 0
3 14 14 8 10 12 0 7.143 12500 0 8.333
Kt 1 1 1 1 0 0 0 100.000 0 0
i 23 20 16 23 13 0 0 6250 0 7.692
i 43 43 38 38 15 0 83.720 94740  94.740 0
i) 12 14 9 10 8 8333 21430 0 0 0
THE 15 15 9 13 15 6.667 6.667 0 0 6.667
K 76 76 76 76 73 1.316 3.947 2632 0 42.470
Jent 6 6 4 6 0 16.670 0 0 0
i 2 3 2 2 2 0 33.330 0 0 0
o 3 3 3 3 2 0 0 33330 0 0
N 35 39 28 27 24 5.714 2564 28570 0 0
I %R 13 14 12 13 14 23.080 14.290 0 7.692 21.430
17 15 8 7 8 10 0 12500 14290 0 60.000
LN 49 49 19 49 21 2.041 4.081 0 2.041 4.762
EHX O, O 4.60 mg/kg, ZANE 6 FZHT P 332 RIEFHUT 2 Cd VRIS Seikeh

HIAF) T 20 mg/kg LA, @il T 5.0 mg/kg 1)
brifE . MR A A M 9 R 25 b AR
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B EAEL A b P AR, P40 20,20
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Table 3 Contamination rate of heavy metals in different parts of botanical medicines

Pb Cd Hg As Cu

S oo T e mrn T e s T o mrn T pow i T

% % % % %
RIARZE 635 36 5.669 592 153 25.840 401 58 11.970 538 57 10.590 528 102 19.320
EYN 83 5 6.024 81 23 28.400 64 2 3.125 68 0 0 48 0 0
I 78 11 14.100 72 6 8.333 48 18 37.500 63 6 9.524 52 5 9.615
g 100 10 10.000 85 16 18.820 53 6 11.320 65 3 4615 74 4 5.405
s 114 5 4386 111 2 1.802 102 3 2.941 100 2 2.000 86 3 3.488
Fhr 15 0 0 14 0 0 3 0 0 6 1 16.670 4 0 0
)4 25 2 8.000 20 2 10.000 20 2 10.000 21 0 0 17 7 41.180
A 92 30 32.610 87 46 52.870 77 11 14.290 81 3 3.704 75 14 24510
i F 81 7 8.642 78 42 53.850 24 2 8.333 51 1 1.961 65 13 23.210
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Table 4 Maximum, minimum, and mean values of five kinds of heavy metals in animal medicines
P Pb/(mgkg ") Cd/(mgkg ™" Hg/ (mgkg ™) As/(mgkg ™) Cu/(mgkg ™"
BAME ME P mKE mAME P BAME mME P mRE RME PHE BKE &ME FBE
R 1.080 0.530 0.850 0.180 0.020 0.110 0270 0 0.090 1.180 0.380  0.840 6.670 5.190 5.640
i 11.820 5.800 7290 4.120 2.110 2.820 0.490 0.100 0250 19.250 8370 13.730 22.210 13.140 16.670
FREEEH 3470 1070 1950 0989 0279 0.627 0204 0.083 0.138 6.952 0900 3498 0 0 0
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