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ANTIDOTE.—After an emetic, give sweet oil, butter or milk,
and Hydrated Oxide of Iron.

Homicidal and suicidal agent —
Considered as the “king of poisons” and the “poison of kings”

Middle ages

Odourless
Tasteless
Undetectable in food and beverages

For a long time, there was no reliable analytical method for detecting arsenic in tissue or
other media.

18th century Methods for detecting As in body fluids and excrement

Not intentionally used
Arsenic as a pigment (in the 1800s)
Insecticide (1867 - 1900)

Modern era Naturally occurring background exposures in food, water, and soil.




Matural Arsenic Sources

Man-made Arsenic Sources
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Toxicity of arsenic depends on its molecular nature
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SPECIATION ANALYSIS
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Carcinogenic

I High sensitivity
HPLC/ICPMS Large dynamic range
Easy HPLC coupling

Very low LOD’s

L Cheaper
As(IIT) determination Disposible

Alternative: Electrochemical sensors for




Anion exchange
PRP-X100
40 30
- Mobile phase 20 mM NH,H,PO, 10 mM pyridine
. (pH 6)

- Q,(mL min) 1.5 1.5

Analytes DMA, MMA, PO,,
SO,, Asll, AsY

RE: Ag/AgCl
AE: Platinum filament

WE: NEE
Supporting electrolyte: HCI 0.2 M + Hydrazine 62 mM

Deposition: As(IIl) + 3e- — As®

Stripping: As® — As(IIl) + 3e




Tethodology

Electrochemical sensors for As speciation

NEEs: Nanoelectrode ensembles

o . '0-250 nm
A) Section of the active area

1-6 um

(a) Track-etched golden

B) Top view
membrane
"""""""" conductive glue to connect to
f ~1cm instrumentation

W//%////Af ' (c) Aluminium adhesive foil

with non-conductive glue

a (d) Insulating tape




Real samples:

* Sea products: Canned tuna, fresh tuna, mussels, kombu algae, shrimps.
Certified krill, dogfish muscle and lobster hepatopancreas.

Rice products: spaghetti, flour, cracker, gallette, Jasmine rice, arborio rice and
certified flour rice.

Sample preparation:

A portion (~100 mg for sea products and 500 mg for rice products) of the
dried sample was weighed directly into a 15 mL polypropylene tube.

5 mL of 20% (v/v) methanol were added and the mixture was shaken top
over bottom at ambient temperature overnight.

Centrifugation (4500 rpm) % 20 min at room temperature.
Filtration through an 0.45-pm PVDF filter (Millipore).
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Results and discussion

Sample

Conc. (ppm)

As (1ll)

DMA

Total As extract

Column Recovery
(%)

Rice spaghetti
Rice flour
Rice cracker
Rice gallette
Jasmine rice

Arborio rice

0.025

0.079

0.058

0.142

0.101

0.092

0.034

0.097

75

94

- HPLC/ICPMS As speciation

Certified rice flour

0

Sample

Canned tuna
Fresh tuna
Krill
Mussels
Dogfish muscle
Lobster hepat.
Kombu algae

Shrimps

Rice products

34 - 330 ppb

Sea products

2 - 183 ppm

0.043

0.039

Total As
extract

Column
Recovery
(%)

0.059

0.313

0.069

2.2

4.7

4.8

79

94

72

83




Fresh tuna Antarctic Krill
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Sea products
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Rice spaghetti Rice flour Rice cracker Rice gallette
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Rice products
34 - 330 ppb As



Current / 1e-5A
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HPLC/ICPMS NEEs sensors
2pg/L 0.010 pg/L

Equation |y=a+b
Adj. R-Squa  0,09834

Value Standard Err
B Intercept -4,00367E | 6,06586E-8
B Slope 4 05454E- | 6,2523E-9




| Method application:

Current / 1e-5A
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Features of HPLC/ICPMS

The HPLC/ICPMS is the most widely technique for speciation analysis because
the connection between them is easy and the ICPMS detector provides excellent
detection limits, wide dynamic range and multi-element capabilities.

But it is an expensive technique and requires a infrastructure (clean room
environment...) and qualified technical personnel.

Features of voltammetry with NEE

- Easy to use
- Cheap
- Very sensitive

Work in progress...

- More accurate interference studies
- Matrix effects
- Reproducibility
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