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A portable kit for on-site mercury determination and speciation
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Fish 15 considered one of the best sources of important substances for the human diet, prowvidmg, for
mstance, omega 6, useful agamst kypertension, coronary heart diseases and cancer, as well as high-quality
proteins and nutnents, such as selemium and antioxidants. However, the accumulation of methvlmercuwry
(CH:Hg) in fish tissues results in the incorporation of mercury inte the food cham!'!. In the European
Lem:=lation, 2 maximmm himit of CH:Hgz in food has not been estabhizhed vet. Provisional Tolerable Weekly
Intake (FTWI) values of 1.3 mgz kg”' CH:HE and 4 mg kg' Hg body weight were set (EFSA, 2012), while
the maximum levels of total mercury (Hgror) admitted by the European legislation are 0.5 mg kg™ in small
and medium fiches, mmssels and most of seafood and 1 mz kg' in predatory fish respectively
{2006/1881/EC, s.d.}. For all these reasons if 15 very mmportant to be able to discniminate between the
morganic and orgame forms of mercwry in food. Several techniques have been used for Hg determination.
The application of these techniques for monroring mercury concenfration m food (fish, 1n parficular)
presents several drawbacks: some methods require very expensive mstuments andfor lnghly speciahized
personnel and they erther do not allow to perform on-site real tume measurements or thev not allow
speciation studies,

The aim of this work is to report the development and vahdation of 2 simple analytical method (patent
pending) that allows to overcome the problems previously exposed; the method 15 coupled to a kit for on-
site analysis, e.z. on boats or in ports, swiable to provide a quck quantification of both Hgw and CH:Hg
content m fresh caught fish.

A portable sample prefreatment was optinuzed to defermine total mercury content. An aliquet of fish fissue
was added with & M HCI and heated at 60=5 °C in a food warmer. A pew home-made sorbent (CYAD,
Amberlite XAD meodified with CHYPOS 101, a negatrvely charged 1omie hquid), was prepared to separate
imorganic mercwy (Hew) and CH:Hg. (Figure 1)
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Figure 1. The support column contained the cartridge filled with CYXAD

The latter 15 not retamed onfo the resin, whereas Hg iy 15 bound to the sorbent and subsequently eluted with
HCL After separation, mercury species were determined using sguare wave anodic strippmg voltammetry
(SW-ASV) with a solid gold electrode (SGE), using a portable potentiostat.

A certified reference matenial (BCE 627 Tuna Fish), freeze-dried samples and fresh samples were analysad,
to check the reliabihity of the procedure. The results obtained with a benchtop voltammetric analvzer, after
dissolution of the zamples in microwave oven, were compared with those found with a portable potentiostat
afterhezting m the food warmer.

The guantification with the portable method 15 comparable to that obtamed with the Direct Mercwry
Analyzer (DMA), an auwtomated instrument, based on atomic spectroscopy, routmely used for mercwry
determinzation in many laboratones. The proposed procedure demonstrates good acewracy both for Hgw and



CH:Hg even mn presence of a lugh fat content, it 15 faster than the DMA i speciation studies, 1t does not
require the use of orgamic solvent, 1t allows accurate and precise measurements to be made without the use
of expensive and large mnstruments, making it possible to analyze the samples directly on the fishing =ite or
in the port. 1?1

This portable procedure can have many applhicahons, such as momitoning of fish products for the protechon
of consumer health, on sife screemng analvsis and environmental momitonng (1e. determimaton of Heg
species In fish and seabirds as water pollution mdicator).
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