
 
 

 
 
 

  
 
 
 

 
 

 
 
 

 



 
 

0.5 mg/kg 0.3 mg/kg 0.1 mg/kg

HPLC-ICPMS

As As DMA

HPLC-ICPMS HPLC

MMA AB AC

DMA

FAPAS



 
 

95 % 90 %

95% 90%

DMA 80 %

90 %



 
 

95% 90%

90%

15 °C 25 °C

30 kg



 
 

 

 



 
 

%

 
 



 
 

95 % 90 %

95 % 90 %

95 % 90 % 3 kg/ ×

95 % 90 %

3 kg/ ×

DMA

79 % 83 % 97 % 103 %

- -

-

- - - -

- - -

-

DMA



 
 

90 % 180 kg/ ×

135 °C

HPLC-ICPMS As As

DMA



 
 

mg/kg dw mg/kg dw mg/kg

(LOQ)

DMA (LOD) LOQ 0.02 mg/kg

0.2 mg/kg 0.004 mg/kg 

=14.8 % =11.7 %

LOQ LOD LOQ LOQ



 
 

 

% % % % RSDr (%) %

RSDr RSDI

0.04 mg/kg DMA 0.02 mg/kg

0.4 mg/kg DMA 0.2 mg/kg

0.2 mg/kg DMA 0.2 mg/kg

2 mg/kg DMA 2 mg/kg

0.004 mg/kg DMA 0.004 mg/kg

0.04 mg/kg DMA 0.04 mg/kg

%



 
 

HPLC-ICPMS

HPLC-ICPMS



 
 

HPLC-ICPMS  90%

HPLC-ICPMS  90 %



 
 

HPLC-ICPMS

HPLC-ICPMS  90%



 
 

HPLC-ICPMS  90 %

HPLC-ICPMS



 
 

HPLC-ICPMS  90%

HPLC-ICPMS  90 %



 
 

 
±SE

n=2

DMA

 

n=2

mg/kg dw

=0

 
 
 
 
 
 
 
 
 



 
 

 
±SE

n=2

DMA

 

n=2

mg/kg dw

 



 
 

 
±SE

n=2

n=2

mg/kg dw

n.d. DMA 0.002 mg/kg dw

=0

 
 
 
 
 
 
 
 
 
 



 
 

±SE

n=2

n=2

mg/kg dw

 
 

n=2

mg/kg dw

n.d. DMA 0.02 mg/kg dw  
 
 



 
 

-

n=2

(mg/kg dw) 

95%  90%

0.14  0.01  0.13  0.01  

0.16  0.001  0.16  0.001  

DMA n.d. - n.d. - 

n.d. DMA 0.02 mg/kg dw  
 



 
 

 

 
±SE

-

n=2 ×

mg/kg dw

 
 
 

( n=2 × )

mg/kg dw

 
 



 
 

 
±SE

-

n=2 ×

mg/kg dw

 
 
 



 
 

 

n.d. DMA 0.02 mg/kg dw

- ±SE

( )

-

n=2 ×

mg/kg dw

 n.d. DMA 0.02 mg/kg dw



 
 

±SE

 
 

-

n=2 ×

mg/kg dw

n.d. DMA 0.002 mg/kg dw

 
 

-

( n=2 × )

mg/kg dw

 n.d. DMA 0.02 mg/kg dw

 



 
 

g ng mg/kg

100 %-95 % 95 % 100 %

95 %-90 % 90 % 95 %

90 % 90 %

 
 
 
 
 
 
 
 
 
 

DMA 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

mg/kgg ng

100 %-95 % 95 % 100 %

95 %-90 % 90 % 95 %

90 % 90 %

 
 
 
 
 
 
 
 
 
 
 

DMA LOD

 
 
 
 
 
 
 
 
 
 
 



 
 

g ng mg/kg

100 %-95 % 95 % 100 %

95 %-90 % 90 % 95 %

90 % 90 %

 
 
 
 
 
 
 
 
 
 
 

DMA LOD

 
 



 
 

±SE

DMA

 
 

( n=2 ×

mg/kg dw

90 %

n.d. DMA 0.02 mg/kg dw

 
 
 
 
 
 



 
 

( KOM-3)

NP-NC10

95% 90%

95% 90%

96 104 %

450 g

( KOM-3)

2.5 g 100 °C 0.5 g

( DMA )

p>0.05



 
 

95% 90% (90%

5 )

DMA

90%

90%

DMA

DMA

135 °C



 
 

mg/kg dw 
b % tAs  (%)
c % iAs  (%)
d % DMA DMA DMA  (%)
e iAs/tAs (%



 
 

mg/kg dw mg/kg dw mg/kg dw

 

 
 

 

mg/kg mg/kg mg/kg

 

n.d. 0.0004 mg/kg DMA 0.0002 mg/kg  



 
 

95%

95%

mg/kg dwmg/kg dw mg/kg dw

95%

mg/kg mg/kgmg/kg

 
n.d. DMA 0.0002 mg/kg  



 
 

90%

90%

mg/kg dw mg/kg dw mg/kg dw

=0

90%

mg/kg mg/kg mg/kg

 
n.d. 0.0004 mg/kg 0.0004 mg/kg DMA 0.0002 mg/kg



 
 

90%

90%

mg/kg dw mg/kg dw mg/kg dw

90%  
mg/kg mg/kg mg/kg

 
=0

n.d. 0.0004 mg/kg DMA 0.0002 mg/kg



 
 

% 100 % 98 %

mg/kg dw

% 100 % 103 %

mg/kg dw

DMA

% 100 % 100 %

mg/kg dw



 
 

95%

% 100 % 79 % 60 %

mg/kg dw

95%

% 100 % 81 % 61 %

mg/kg dw

DMA 95%

(%) 100 % 104 % 106 %

mg/kg dw



 
 

90%

% 100 % 83 % 60 % 50 % 48 % 49 % 47 %

mg/kg dw

90%

% 100 % 78 % 54 % 43 % 40 % 39 % 39 %

mg/kg dw

DMA 90%

% 100 % 103 % 106 % 115 % 114 % 112 % 115 %

mg/kg dw



 
 

% 100 % 95 % 97 % 98 % 95 %

mg/kg dw

% 100 % 99 % 97 % 97 % 98 %

mg/kg dw

DMA

% 100 % 99 % 99 % 99 % 94 %

mg/kg dw



 
 

95%

% 100 % 78 % 64 % 61 % 59 % 60 %

mg/kg dw

95%

% 100 % 78 % 66 % 63 % 61 % 61 %

mg/kg dw

DMA 95%

% 100 % 105 % 109 % 114 % 109 % 108 %

mg/kg dw



 
 

90%

% 100 % 78 % 64 % 57 % 55 % 54 % 54 %

mg/kg dw

90%

% 100 % 75 % 65 % 58 % 56 % 55 % 55 %

mg/kg dw

DMA 90%

% 100 % 103 % 104 % 112 % 112 % 113 % 112 %

mg/kg dw



 
 

% 100 % 93 %

mg/kg dw

% 100 % 102 %

mg/kg dw

DMA



 
 

95%

% 100 % 78 % 68 %

mg/kg dw

95%

% 100 % 89 % 76 %

mg/kg dw

DMA 95%



 
 

90%

% 100 % 76 % 64 % 47 %

mg/kg dw

90%

% 100 % 89 % 73 % 61 %

mg/kg dw

DMA 90%



 
 

% 100 % 78 % 63 % 56 % 57 %

mg/kg dw

% 100 % 75 % 63 % 57 % 56 %

mg/kg dw

DMA

% 100 % 103 % 104 % 108 % 109 %

mg/kg dw



 
 

15 °C 25 °C

30 kg

15 °C 25 °C

15 °C

DMA

DMA

135 °C

ºC
ºC
ºC
ºC
ºC
ºC

mg/kg dw mg/kg dw mg/kg dw

 
ISO 13528 Annex B B.4 B.5

15 ºC 

= × 30 kg



 
 

0.487 0.431 mg/kg dw 0.223 0.208 mg/kg dw

0.040 0.044 mg/kg dw 90 % 95 %

90 %

64 % 61 % 66 %

64 % 62 %( 51 % 63 %

71 %)

0.223 0.208 mg/kg dw 0.487 0.431 mg/kg dw

90 %

82 % 83 %

81 % 77 % 82 % 71 %

DMA 90%

95% 90%

90%

95% 1.6 DMA

95% 90%

0.250 0.217 mg/kg dw

15 ºC 25 ºC DMA

DMA 90% 95%

15 ºC 25 ºC

CCCF



 
 

CCCF






