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ASTRACT

Based on a nationwide survey of the consumption of oriental medicine by the Korean population, we estimated the
potential risk from the inadvertent ingestion of heavy metals such as Pb, Hg, As, and Cd as a result such consumption.
Compared to the provisional daily intake limit, heavy metal intake through oriental medicine resulted in hazard quotients
of less than one. The upper 90" percentile exposure estimates for each metal also showed insignificant risk. In relation
to inorganic forms that are known carcinogens the excess cancer risk was less than 1x107. Based on the results of this
study exposure to Pb, Hg, As, or Cd through oriental medicine intake appeared to be negligible and would not cause
a significant impact on health.
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Table 1. Parameters used in exposure quantification

Parameter Value Distribution ~ Reference
Ci: Concentration of metal in each herbal medicine Distribution (mean: different Log normal
(mg/kg) by herbal medicine)
IRi: Ingestion rate of each herbal medicine Distribution (mean: different Normal
(mg/day) by herbal medicine)
CF: Conversion factor 0.001 -
FI: Fraction of intake from contaminated source 1 - Conservative approach
ABSm: Gastrointestinal absorption rate of each metal Pb: 0.15 Hg:0.001 - IRIS(1999)
As: 041 Cd: 0.01
EF: Exposure Frequency (day/year) distribution (mean: 25) Normal KFDA(2006)
ED: Exposure Duration (year) 70 - US EPA 1989
BW: Body weight (kg) distribution (mean: 70) Normal US EPA 1989
AT: Averaging time (day) 25550 -
Rm: Reduction of heavy metal content by Pb: 0.23 Hg: 0.21 KFDA(2005)
preparation of decoction* As: 045 Cd: 023

*: Herbal medicine is taken mainly as drink type (decoction), in 79.3% of total intake among Korean.
i=each herbal medicine (n=57), m=metal (Pb, Hg, As, Cd)
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Fig. 1. Distribution of parameters regarded in quantification of chronic daily intake via Monte-Carlo simulation.
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Table 2. Derivation of daily tolerable levels for metals
detected in herbal medicine

Provisional tolerable —Provisional tolerable

Metal weekly intake daily level
Pb  PTWI: 25 ug/kg/week —3.6 ug/kg/day
Hg PTWL 5 ug/kg/week  —0.7 ug/kg/day
As  PTWL: 15 uglkg/week —2.0 ug/kg/day
Cd  PTWIL: 7 ug/kg/week  —1.0 ug/kg/day
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Table 3. Distribution, mean(SD), 95% upper confidence limit of mean (95% UCL) and standard value of Pb, Hg, As, and Cd

(N=1524)
Pb (mg/kg) Hg (mg/kg) As (mg/kg) Cd (mg/kg)
Distribution Log normal Log normal Log normal Log normal
Mean+SD 0.85+3.42 0.04+0.06 0.36+£0.94 0.15+1.10
95% UCL 3.28 0.12 1.35 0.32
Standard* 5 0.2 3 0.3

*: Standard value according to Korea Food and Drug Administration’s Standard and Experiment Methods on Heavy Metal in

Medicine, 2005-62.
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Table 4. Estimation of metals of herbal medicine (unit: ug/kg/day) and hazard quotients (HQ) of each metal though consumption

Percentile Pb He As cd
(3.57) (0.71) (2.14) (1.0)
10% exposure 7.67TE-07 1.08959E-09 1.73787E-06 1.0078E-08
HQ 2.15E-07 1.53E-09 8.12E-07 1.01E-08
0% exposure 3.05E-06 2.49778E-09 8.24E-06 4.18861E-08
HQ 8.54E-07 3.52E-09 3.85E-06 4.19E-08
90% exposure 1.79E-05 7.39678E-09 4.6249E-05 2.74062E-07
HQ 5.01E-06 1.04E-08 2.16E-05 2.74E-07

Value in parenthesis indicates provisional tolerable daily intake (ug/kg/day).
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