
11217

2006 17 264-275

1991 100 ppm

5 ppm 2 ppm 0.3 ppm 0.2 ppm

( ) 

( Chinese herbal medicine )

( Heavy metal )

( Limits of toxic metal )

60
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1) 

2) 3)
1

2001

110

( “65 ” ) 2001 9 1

2 

( GMP, Good Manufacture

Practice ) 

20

3

4,5

( ) 

( ) 

( )

( perceptual integration ) ( ) 

( ) 

Fanconi syn-

drome (

)

( ) 

( ) 
4,5

4,5

(  )

(  
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- )

( ) 

( Itai-itai disease ) 

( ) 

( ) 

( ) 
4,5

( 

)
4,5

( ) 

( )

(  e re th ism

) ( intentional tre-

mor )

( ) 

( 

) ( )

( ) ( )

( 

)

4,5,6

( 

)

Mee's Line

( 

)

( 

)
4,5

(  kwashior-

kor

) (  

) ( sprue

)

( Menke's disease )

( 

) 

( 

)
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( Vineyard Sprayer's Lung ) 

( Wilson's Disease ) 

( ceruloplasmin ) 

( chromium picolinate ) 

4,5

( )

5

( )

25

7 5

1.6 15

70

2 5 0 7 0 5 0

16 150 7

0.1

0.2 8

(World Health Organization, WHO) 7

* *

WHO 1999 25 g/kg b.w. 1750 g 250 g

WHO 1989, 2000 7 g/kg b.w. 490 g 70 g

WHO 1978, 1988, 1999 3.3 g/kg b.w. 231 g 33 g

WHO 2003 1.6 g/kg b.w. 112 g 16 g

WHO 1990 5 g/kg b.w. 350 g 50 g

WHO 1989 15 g/kg b.w. 1050 g 150 g

* 70 b.w. ( body weight ) 
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9 , 1 0

20 ppm 2 ppm 0.2 ppm 0.5

ppm 0.05 ppm

2 ppm 0.5

ppm

1 ppm

0.5 ppm

0.5 ppm

1 ppm

1 ppm 0.5 ppm

0 . 5

ppm 0.4 ppm

( 0.3 ppm )

0.3 ppm8

0.05 ppm 0.005 ppm 0.01

ppm 0.002 ppm 0.01 ppm 0.05

ppm 0.1 ppm 2 ppm 0.01 ppm

0.05 ppm 1 ppm 5 ppm 0.05 ppm

0.3 ppm11

0.01 ppm

0.015 ppm
3,12

9,10 ( ppm g/g )

( ) Pb Cd As Hg Cu

88 20 2

82 40 10 3

90 20 2

75 40 10 3

73 40 3 3

90 0.3 5

93 0.2 0.5 0.05

92 2 0.2 0.2 0.1 2

82 0.1 0.1 0.05 0.4

82 40 10 3

93 0.3

94 ( ) 3 2

93 0.5

81 2/0.5*

75 1.5 250

88 0.3 0.2 5 5

250

0.15

88 0.05 0.005 0.05 0.001 1 5

92 0.05 0.005 0.01 0.001 1 5

* 2 ppm 0.5 ppm
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3 0  p p m

20 ppm

10 ppm

40 ppm 20 ppm 10

ppm 13,14

30 ppm

3 ~10 ppm 3 ppm 3

ppm14 2001

( raw dietary

supplement ) 10 ppm 0.3

ppm 0.2 ppm 5 ppm 2 ppm

( finished dietary supplement ) 

20 6

20 10 20 15,16

2001

2001 10 ppm 2002~2006

3 ppm 2007~2011 1 ppm 2012

0.8 ppm ( 

)17 

50 ppm 2 ppm 1,22

11,12

- ppb g/L - 1 ppb g/L - 2 ppb g/L

( )

Pb < 50 < 15 < 0.5*

Cd < 5 < 5 < 5

As < 10 < 10 < 2

Hg < 2 < 2 < 2

Se < 10 < 50 < 50

Cr < 50 < 100 < 100

Ni < 100 < 100 < 100

Ba < 2000 < 2000 < 2000

Sb < 10 < 6 < 3

Tl < 2 < 0.5

Be < 4 < 0.8

( )

Mn < 50 < 50 < 50

Cu < 1000 < 1300 < 1000

Zn < 5000 < 5000 < 5000

Ag < 50 < 100 < 100

Fe < 300 < 300 < 300

Al < 50-200 < 50

1 ( EPA ) ( maximum contaminant levels )
2 ( EPA ) ( health advisory level )
* ( maximum contaminant limit level ) 

17 

2001 10 ppm

2002~2006 3 ppm

10 ppm

2007~2011 1 ppm 

5 ppm

2012 0.8 ppm

2.5 ppm
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15 ppm 2 ppm

20 ppm

10 ppm 1

ppm

40 ppm
13,18

2001

(  )

26

10 ppm 0.3

ppm 13,19

1 9 9 1 5

ppm 0.2 ppm 0.1 ppm

(  S a i n t  J o h n s

wort ) 20,21

2002

10 ppm 1

ppm 0.1 ppm 5 ppm

10 ppm 40 ppm20 1995

2 0

ppm 0.5 ppm 5 ppm

150 ppm22 1995

( ) 

10 ppm 0.5 ppm 5 ppm

2005 0.3 ppm15,21

2001 10 ppm

0 . 3  p p m 0 . 2  p p m 5

p p m

( ppm g/g )

1991 100
a 1991 5 0.2 0.1

b 2002 10 1 0.1 40

1995 20 5 0.5 150

1995 10 5 0.5

2005 10 0.3 5 0.5
c 2001 20 5 0.3 2 0.2 20

2001 20 g/ 6 g/ 10 g/ 20 g/

10 0.3 5 0.2
d 2001 26 10 0.3

e 2004 7 30 2 2

2005 30

5 0.3 3 0.2
f 2005 8 5 0.3 2 0.2

a

b

c

d

e

f ( 9 ) ( ) 2005 9
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20 6 20 10

20 15

0.15 ppm

20 ppm23

2001 7

20 ppm 5 ppm

0 . 2  p p m 2  p p m 0 . 3

ppm 20 ppm24 2005

5  p p m 0 . 2

ppm 2 ppm 0.3 ppm 20 ppm25

6 ppm 0.5

ppm 1.4 ppm 26 2005

( 9 )

( )

5

ppm 0.2 ppm 2 ppm 0.3 ppm 20

ppm27

2005 

5 ppm 3 ppm 0.2 ppm

0.3 ppm 3 ppm

30 ppm 28

79 12

80

100 ppm
1 , 1 3

93 93

2 1

( ) 30 ppm

2 ppm 2 ppm 29

80

94 4 29

( 0940002424 ) 94 5 1

72

44,000 ppm30 80

80

Chu JF 2803

3.09 31 Cheng TJ 319

32

2.6

2 . 7 3 . 0 3 . 4

10.9 25.6
33
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( 

)  

2001

7

2005

92

( ) 13

0.6 ppm

5 ppm 0.5 ppm 34

( )

2 ppm 30 ppm

2  p p m 2 9

100 ppm

1

50 ppm
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Health Hazard of Heavy Metal and Provisions

for the Standard of Maximum Allowable Level

of Toxic Metal in Herbal Drugs 

Ming-Ling Wu, and Jou-Fang Deng

The incidence and prevalence of end stage renal disease in Taiwan have been highest in the world.

Environment pollution and drug misuse are the major risk factors. The presence of toxic heavy metals can be

hazardous to the health of patients; especially lead, arsenic, mercury, cadmium. Many countries have abandoned

the import of metal containg herbal drugs. In Taiwan, the standard of toxic metal content in herbal medicine was

first established in 1991. The legal limit of toxic heavy metal in herbal medicine is less than 100 ppm. This regu-

lation cannot guarantee the safety of herbal user. We suggest the limits of toxic metals in finished herbal pro-

ducts and dietary supplemtnts to be as follows: lead 5 ppm, arsenic 2 ppm, cadmium 0.3 ppm, mercury 0.2 ppm.

( J Intern Med Taiwan 2006; 17: 264-275 )

Division of Clinical Toxicology, Department of Medicine, Taipei Veterans General Hospital &

Department of Medicine, Faculty of Medicine, National Yang-Ming University.


