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Abstract: Heavy metals and other harmful elements in traditional Chinese medicines inflict serious damage
on public health. Therefore, risk assessment of Chinese raw materials has gained increasing attention. To date, few
reports have been published on the health risk assessment of heavy metals and harmful elements in Chinese patent
medicines. To gain a comprehensive understanding of heavy metals and other harmful elements in Chinese patent
medicines and to establish proper limits, residual Pb, Cd, As, Hg, Cu and Cr in 15 054 samples of 295 drugs was
analyzed with regard to distribution and variation between elements and dosage forms. In addition, in accord with
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procedures including hazard identification, hazard characterization, exposure assessment and risk characterization,
basic procedures and specific parameters for risk assessment of heavy metals and harmful elements in Chinese
patent medicines were clarified based on the health risk assessment of 14 787 samples and 276 drugs. A method
and equation for establishing residual limits is proposed. The results show that content and target hazard quotients
(THQs) of the investigated elements in all samples showed a skewed distribution approaching 0. Content of Pb,
As, Cu, Hg, Cd or Cr in the samples exceeded 100 mg-kg™* and the content of Ph, As, or Cu in individual samples
exceeded 1 000 mg-kg™. THQs of 586 samples and four drugs were above 1. We believe that the health risk of Hg,
Pb and As in Chinese patent medicines with dosage forms of pill, capsule, tablet and powder, especially those in

raw powder preparations, warrant concern.

Key words: Chinese patent medicine; heavy metal and harmful element; harmful residue; risk assessment;

limit; national post-market drug surveillance
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Table 1  Statistics of content of Pb, Cd, As, Hg, Cu and Cr in 15 054 batches of Chinese patent medicines

Element Data size Min/mg-kg* Max/mg-kg* Mean/mg-kg* SD/mg-kg* Median/mg-kg* Pg/mg-kg™
Pb 14 230 Not detected 1764.18 5.32 59.72 0.52 3.26
Cd 13381 Not detected 109.76 0.13 1.10 0.04 0.24
As 14 448 Not detected 1699.00 1.87 20.14 0.32 1.87
Hg 14372 Not detected 1302.00 1.08 21.39 0.33 0.01
Cu 13424 Not detected 1711.50 7.97 32.18 3.00 11.64
Cr 3395 Not detected 255.89 3.37 8.45 1.08 3.37
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Table 2 Correlation coefficients of residues of Pb, Cd, As, Hg,
Cu and Cr in Chinese patent medicines
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Figure 1 Box plots of content of Pb, Cd, As, Hg, Cu and Cr in Chinese patent medicines with different dosage forms. A: Tincture; B: Mixture;
C: Concentrated decoctions; D: Capsules; E: Granules; F: Tablets; G: Powders; H: Syrups; I: Pills; J: Injection
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Table 3 Statistics of THQs (target hazard quotients) of Pb, Cd, As, Hg, Cu and Cr in 14 787 batches of Chinese patent medicines

Element Data size Min/mg-kg* Max/mg-kg™ Mean/mg-kg* SD/mg-kg* Median/mg-kg* Py,/mg-kg™
Pb 13 968 0.00 34.82 0.09 0.92 0.01 0.10
Cd 13122 0.00 35.49 0.02 0.32 0.00 0.03
As 14 182 0.00 108.57 0.08 1.05 0.01 0.12
Hg 14 107 0.00 459.78 0.29 7.33 0.00 0.07
Cu 13157 0.00 1.22 0.02 0.05 0.00 0.03
Cr 3392 0.00 7.31 0.10 0.28 0.02 0.23
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Figure 2 Box plots of THQs of Pb, Cd, As, Hg, Cu and Cr in samples with different dosage forms. A: Tincture; B: Mixture; C: Concentrated

decoctions; D: Capsules; E: Granules; F: Tablets; G: Powders; H: Syrups; I: Pills; J: Injection
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Table 4 Correlation coefficients of THQs of Pb, Cd, As, Hg, Cu
and Cr

Element Pb Cd As Hg Cu Cr
Pb 1.00 0.00 0.11 0.00 0.33 0.52
Cd 0.00 1.00 0.00 0.00 0.12 0.43
As 0.00 0.00 1.00 0.00 0.00 0.00
Hg 0.00 0.00 0.00 1.00 0.10 0.00
Cu 0.33 0.12 0.00 0.10 1.00 0.53
Cr 0.52 0.43 0.00 0.00 0.53 1.00
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Table 5 Chinese patent medicines claiming THQs > 1

Year Drug Element  THQ Prqpo§al
limit

2011 Huoxue Zhitong Powders Pb 2.7 39

2012  Huoxue Zhitong Powders Pb 44

2013  Wuzi Yanzong Pills Hg 1.3 5

2013  Yushangling Capsules Pb 3.9 26

2014 Jiegu Qili Powders Ph 10.5 39
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