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ArsenicArsenic in marine fish tissue by ETAAS: in marine fish tissue by ETAAS: 
study of significant difficultiesstudy of significant difficulties

Program: MuscleProgram: Muscle
(with 1 power step)(with 1 power step)
Sample weight: 0.5 gSample weight: 0.5 g
Final volume:Final volume:

50mL50mL

Closed vessel: PTFClosed vessel: PTF--MFLMFL
Reagents: Reagents: 
5 5 mLmL HNOHNO33 + 2 + 2 mLmL HH22OO22

p: rate 0.5 bar/s            60barp: rate 0.5 bar/s            60bar

StepStep Power Power 
(w)(w)

Ramp Ramp 
(min)(min) Hold (min)Hold (min) FanFan

11 12001200 15:0015:00 30:0030:00 11

22 00 00 15:0015:00 33
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Effect of Chloride in the As signal (60ng As/mL)

Bkgnd no changing Ratio Cl/As like swordfish Bkgnd changing
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Dilution

Effect of sample dilution after MW treatment - Without Standard Addition
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05:10 03:10
Dilution

Effect of MW program and sample dilution - With Standard Addition

1 Step Power MW 2 Step Power MW

5 mg As/kg
10 mg
As/kg 27 mg

As/kg

with MW

without MW

101 102 106
100 102 102
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Arsenobetaine: Effect of microwave assisted digestion

with MW without MW

DL: 0.8 mg/kg                  CL: 2.5 mg/kgDL: 0.8 mg/kg                  CL: 2.5 mg/kg

16.6 16.6 ±± 1.11.114.6 14.6 ±± 1.61.618.0 18.0 ±± 1.11.118.6 18.6 ±± 1.21.2As As 
(mg/kg)(mg/kg)

DoltDolt--22
Reference Reference 

ValueValue
DoltDolt--22

DormDorm--22
Reference Reference 

ValueValue
DormDorm--22

21.2 21.2 ±± 1.81.821.4 21.4 ±± 1.71.76.65 6.65 ±± 0.090.096.53 6.53 ±± 0.220.22As As 
(mg/kg)(mg/kg)

TortTort--22
Reference Reference 

ValueValue
TortTort--22

SwordfishSwordfish
Reference Reference 

Value Value 
ProposedProposed

Swordfish Swordfish 
(CCQM(CCQM--
K43.1)K43.1)

INTRODUCTIONINTRODUCTION

It is well known the importance of arsenic determination in fishIt is well known the importance of arsenic determination in fish tissues of marine origin. There are presently difficulties in tissues of marine origin. There are presently difficulties in 
determining total arsenic in this matrix. It is analyzed the infdetermining total arsenic in this matrix. It is analyzed the influence of the sample treatment, and the effects due to luence of the sample treatment, and the effects due to 

matrix interference, chloride and matrix interference, chloride and arsenobetainearsenobetaine, this compound is difficult to decompose and can remain intact , this compound is difficult to decompose and can remain intact after some after some 
digestion procedures. The method validation is carried out usingdigestion procedures. The method validation is carried out using certified reference materials: DORMcertified reference materials: DORM--2, DOLT2, DOLT--2, TORT2, TORT--

2, all of them from INMS2, all of them from INMS--NRC and BCRNRC and BCR--626 (626 (ArsenobetaineArsenobetaine solution) from EC. The solution) from EC. The trazabilitytrazability to S.I. is assured by to S.I. is assured by 
arsenic standard solution SRM3101a from NIST. A swordfish samplearsenic standard solution SRM3101a from NIST. A swordfish sample belonging to the CCQMbelonging to the CCQM--K43.1 is analyzed.K43.1 is analyzed.

EXPERIMENTALEXPERIMENTAL

RESULTSRESULTS

Measurement:Measurement:
With 5100ZL Perkin Elmer. THGA With 5100ZL Perkin Elmer. THGA 
With ZeemanWith Zeeman--effect background effect background 
correction. correction. Pd+MgPd+Mg matrix modifier. matrix modifier. 
STPF conditions.STPF conditions.

Sample treatment:Sample treatment:
With microwave reaction system With microwave reaction system 
MultiwaveMultiwave 3000 Perkin Elmer/Anton 3000 Perkin Elmer/Anton 
PaarPaar. Using 1 or 2 power step.. Using 1 or 2 power step.

CONCLUSIONCONCLUSION
There are not significant difference between 1 or 2 step power There are not significant difference between 1 or 2 step power in the MW in the MW 

wet digestion, using HNOwet digestion, using HNO33 + H+ H22OO22..

Concentration of chloride between 10 to 100 mg/L, do not interfConcentration of chloride between 10 to 100 mg/L, do not interfere with the ere with the 
As signal of 60 As signal of 60 ngng As/As/mLmL, if THGA with Zeeman effect background correction , if THGA with Zeeman effect background correction 
and stabilized temperature platform furnace (STPF) condition witand stabilized temperature platform furnace (STPF) condition with h Pd+MgPd+Mg matrix matrix 
modifier are used.modifier are used.

The results for total As in The results for total As in arsenobetainearsenobetaine with and without microwave assisted with and without microwave assisted 
wet digestion are similar.wet digestion are similar.

The solution obtained after wet digestion should dilute at leasThe solution obtained after wet digestion should dilute at least 5 fold.t 5 fold.

Very good agreement with certified or reference values are obtaVery good agreement with certified or reference values are obtained by this ined by this 
methodology.methodology.
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Ratio mg As/kg without and with MW

y = 1,0316x
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