L pH
2. HG-AAS - Accuracy , Precision
1LOD (Limit of Detection)
3.
HG-AAS
4,
HG-AAS

6. HPLC-
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pH

41

o)
(
44.3-475%

pH
4.1
00
1
pH
57.9-64.3 %

pH 7-1.6

%

%

68.90
69.55
47.52
44.32
46.58
45.76
59.68
5791
64.33
62.32
62.81

68.9-69.5 %

(2518)

pH 5.1-5.7
(paste)

44

(%)

pH
6.0
57
1.2
1.0
11
1.6
5.1
5.2
5.1
55
51

pH 5.7-6



4.2
42.1

AAS
R2=0.9978

4,2

0 ppb
1 0.0245
2 0.1400
3 0.02366
4 0.0792
5 0.1400
AV 0.0814
SD 0.0579

41

2 ppb
0.0311
0.3680
0.3600
0.2080
0.3680
0.2670
0.1484

0-50

5ppb

0.5270
0.5690
0.5212
0.5890
0.5690
0.5550
0.0294

HG-AAS

10 ppb
0.5880
1.1100
1.1600
1.0200
1.1100
0.9976
0.2344

20 ppb
2.1300
2.3100
2.3740
2.150
2.310
2.2548
0.1082

42)

30 ppb
2.8200
3.1200
3.5240
2.9200
3.1200
3.1008
0.2698

40 ppb
4.1400
4.1400
4,5980
4.2200
4.1400
4.2476
0.1989

HG-AAS

HG-AAS

45

HG-

(peak area)

50 ppb
5.1200
4.7800
5.4750
5.0900
47800
5.0490
0.2884

R2

0.9917
0.9950
0.9977
0.9978
0.9950
0.9978
0.0024



Absorbrance
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4.3 Peak area ( =5)
As (ppb) Peak area SD

0 0.0814 0.0579

2 0.2670 0.1484

5 0.5550 0.0294

10 0.9976 0.2344

20 2.2548 0.1082

30 3.1008 0.2698

40 4.2476 0.1989

50 5.0490 0.2884

4.1
(peak area) 4.3
Calibration standards
6 .
y=0.1017x + 0.0737

5 R?=0.997

0 10 20 + 30 40 50 60
Conc As [ppb]
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422 Limit of Detection (LOD)

HG-AAS 3.4.2.1 5
Peak area
3 (3SD) Limit of Detection
4.4
4,4 LOD

y = 0.1017x + 0.0730

(=9 0.0814
SD 0.0579
3SD 0.1737
Blank + 3SDblk 0.2551

LOD (ng/ml) = (0.2551-0.0730v0.1017
=179

4.4 LOD Peak area
0.2551 y = 0.1017X +
0.073 4.1 1.79

HG-AAS 179



48

4.2.3

CRM DORM-2 (Dogfish
muscle) (Certified Reference Material)

% 4.5
45 (%)
(mglkg)
1 19.016
2 17540
3 17.269
17.941
0.94
(RSD) (0.94 X 100)/ 17.941 = 5.23
HG-AAS
CRM DORM-2 (Dogfish muscle)  certified 1811
179109
99.4% 523 % (Thompson and

Lowthian., 1995) (Taverniers et al., 2004)
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34441 CRM DORM-2
18 1.1
4.6
4.6 DORM-2 (Dogfish muscle)
Reference As(org) mg/kg Méthode
This is study 18.1 Extract -HG-AAS
McSheehy et al., 2003 16.6 HPLC-ICP-MS
Tanabe et al., 2002 184 Extract -HG-AAS
Semenova et al., 2001 17 HPLC-ICP-MS
18.1 1.9

90.5%
2.5) '



42.5

%

4.7

HG-AAS

34441
0.229 %

(RSD)

CRM DORM-2

41

(mglkg)

1.966
1.960
1.957

1.961
0.0045
(0.0045 X 100)/ 1.961 =0.229

CRM DORM-2 (Dogfish muscle)

1.96

50



0-50
LOD 1.79

CRM DORM-2 (Dogfish muscle)
1
99.4%
CRM DORM-2 (Dogfish muscle)
1.96

ol

HG-AAS
R% 0.9978
18 +1.1
179 + 09
523 %
181



4.3
HG-AAS
4.8
sample

source

)

As(tot)

wet wt

mg/Kg
0.340,08
0.6940.02
3.43£0.36
2.05+0.13
1.4520.12
1.5210.01
. 0.92£0.002
0.3440.04
1.600.05
3.26£0.37
1.22£0.05

HG-AAS

48

As(org)

wet wt

mg/kg
0.27£0.04
0.64£0.13
3.001.22
1.67+0.09
1.2310.22
1.200.27
0.831 0.09
0.274£0.04
1.57£0.39
3.1210.22
1.1340.25

49

As(inorg)
wet wt
mglkg

0.07+0.01

0.05£0.01
0.42£0.17
0.38£0.02
0.22£0.04

0.300.07

0.09£0.01

0.07+0.01
0.04£0.01
0.14£0.01

0.09£ 0.02

52

% As (org)

719.4
92.8
87.9
815
84.8
79.6
90.2
719.4
97.5
95.7
92.6



sample

4,9

source As(tot)
dry wt
mg/kg
1.100.25
2.2640.14
6.53+0.68
3.68+0.24
2.700.22
2.80£0.03
( ) 2.57+0.002
( ) 0.9140.09
4.33+0.13
8.080.91
2.91£0.11

HG-AAS

4.2

4.2

As(org)
dry wt
mg/kg

0.8740.19

2.1110.42

5.7442.33

2.9940.17

2.3:0.39

2.2340.47

2.33+0.19

0.73£0.16
4,21£0.70
1.74£0.46
2.70+ 0.51

As(inorg)
dry wt
mg/kg

0.23£0.05

0.15+0.03
0.79£0.32
0.69£0.04

0.400.07

0.57£0.12

0.24£0.02
0.18£0.04
0.12£0.02
0.34£0.02
0.200.04

53

% As (org)

719.0
93.4
87.9
81.3
84.9
19.6
90.7
80.2
97.2
95.8
92.8



4.2

(Im Aap By/bw) fmeLEcBRARRRIKLLY

/)
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2.9-8.1 ( )
( )
0.9-43 ( )
27-65 ( )
( )
T 1 0 1 J
(Montoro et al., 2000) 1.24-102.02
( )
2.13-36.87 ( ) (Montoro et al., 2000)
1
( )
42%
30% ( ,2543) 2.3
2.4
(
. 2545)



15-2

( )
0.3-2.0

( )

50
(FeAsS)
4.4
HG-AAS
4.3

)

)

2.1-3.1

1.0-4.3

56



4.3

O asuydunid |
H ssuyafiunied

(m Aip By/Bw) fimeLEceRLERAELLY

fhativHaAnAaL2iannIsnELaniin

N
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43

79-97.2% 0.1-0.8 (
)
0.2-0.3
( )
0.4-0.8 ( )
( )
2 (! ) (British Food
Manufacturing Industries Research Association 11993 )
0.3-34 ( ) 0.9-8.1
( ) 0.04-0.42 ( ) 0L
0.79 ( )
34 ( )
34
( )
WHO
1 (Provisional Tolerable
Weekly Intake , PTWI) 15

20



0.69
12)
0.828
X 7 = 193
(>70%)
)
2981
0.9-4.3

WHO

0.69x1.2 = 0.828
X20

0.9-6.1

59



(>70%)

60

19-91.2 %

0408
)
2 ( )
0334 ( ) 0.04-042
( )
193
WHO
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45

451

44

) HG-AAS

1.08 ;X
325
23524



150-240

2.4
206 « 1,1 LZ A 3
4.10 7 30 150
No.42 (digest)
0.3-0.34
410
Whatman
pH
mg/kg (cry wt) mg/kg (dry wt)
! h44 1.0820.03 0.300.1
Rl 551 3.25+0.06 0.34£0.05
150 543 2.35+0.06 0.33£0.08

HG-AAS



4,5

0.27-0.29

HG-AAS

4.5

y

63



452

4.6
291+0.11

=

HG-AAS

4.6

4.6

64

20

( 80-90 )

0.77




0

20

65
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411

column

Cation exchange column : Supelcucosil sex
(250 mm X4.1 mm, 5(tm)

Anion exchange column : Hamilton PRP X-
100 (250 mm X4.1 mm, 5p.m)

HPLC

column

mobile phase
20 mM pyridine 1pH 2.5,

flow rate 1.2 mL /min

30mM H,P041pH 6,

flow rate 1.2 mL /min

HPLC-ICP-MS

HPLC-ICP-MS

As compound
As(3+)
DMA
TMAOQ
MA
As(5+)
AsB
As-SugX
TMA*
AsC
DMAE
As-sugX
AsB
DMA
MA
As-sugXI
As(5+)
As-sugXIl

As-sugXIll

66

411

retention time(sec)

82

94

100

il

150

264

630

661

730

790

106.7

109.0

1273

283.2

3426

5285

538.6

1158.7
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HPLC-ICP-MS 2
411

Cationic exchange (Supelcucosil SCX)
MA 1As(5+) , AsB 1SugarX , TMA+, ASC  DMAE
As(3+),DMA  TMAO

Anionic exchange (Hamilton PRP X-100)
DMA , MA | *As-sugXI , As(5+) , AssugXll — As-sugXIlI

AssugX  AsB
2 412
412 CRM

Aoin As" | As” | MA'| DMA | TMA | AsB | TMAO | DMAE | Sug-X | Sug-XI | Sug-XIl | Sug-XIII
dIWNT3 U CRM
DOLT-2 (Dogfish liver — Trace elements) A | N4
DORM-2 (Dogfish muscle) N N
viwailamil Ni
nrihansassIsusy J N
nsilfsszo0 J N
neilfaTsanuiiszons v v
Tadanseisssusy v v
vinfanszuea v v J

fiin : wam3ANT12M A0 HPLC-ICP-MS

*As-sugXI = arsenosugar ( 2.2)

1=




As-sugXI

HPLC-ICP-MS

AsB , TMA+, DMA , MA  As-sugXI
0 %
413
413
As compounds AsB (nglg)
7 330.9
Rl 634.9
150 340.7
2 () 14925
20 () 15419
HPLC-ICP-MS
Cl)]
As-sugXI AsB

68

As-sugXI (ng/g)
2140
H24.8
1936

140.2

AsB'
AsB As-sugXI

Assugxl  AsB
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