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Intro

Marine fish are one of the healthiest foods. That is what we can hear from many nutrition experts, nevertheless nothing is black-and-white. Before I explain you the problem, I must tell you something about one of the most dangerous chemical elements – about mercury. Today we can hear about world pollution and ecology really often. However have you ever heard anything about mercury pollution? I do not want to underestimate you, I guess you know that mercury is a toxic liquid metal in thermometers, and I think that it is all. In this work I want to tell you something more about this element, about its occurrence and also about its determination.

What is mercury?

Mercury is a very toxic heavy metallic chemical element, which is in normal conditions liquid. We use this element in thermometers, fluorescent tube, in dental amalgams and so on. However, it is mainly used during production of gold, which causes the biggest pollution. Mercury vapours can travel for really long distances, so it is a global problem. Despite the fact the most serious problem is not inorganic mercury but its organic compound – methylmercury. Methylmercury is a compound which arises from mercury in two ways – biological, which is more important, and chemical.  The biological way depends on a particular kind of bacteria that live on the sea bottom. Chemical way on the other hand only needs specific conditions in the atmosphere and of course ions of mercury. Methylmercury is so dangerous for two reasons: firstly because of its ability to accumulate in organisms and secondly, it is much more toxic than inorganic mercury. Most mercury that people emit to the environment is inorganic, while most mercury that is accumulated in the organisms is in organic form.

What is the connection between mercury and fish?

 As I have already said, methylmercury arises mainly owing to the bacterium that lives on the sea bottom. The bacterium is part of marine food chain, so small marine animals eat them together with the methylmercury and this compound accumulates in their bodies. Naturally these animals become food of other bigger animals, so the methylmercury ascends higher and higher in the food chain until it reaches predatory fish like tuna, cod or salmon which are common part of human diet. Another even more alarming fact is that the concentration of the methylmercury depends on the position in the marine food chain – the higher the organism in marine food chain is the more methylmercury it contains. Some nations are more endangered than others – it depends on national’s diets and eating habits for example the Japanese are more endangered than the British because they eat more fish (in the UK they say it is unhealthy to eat marine fish more than once a week) and that is why this topic is so important.

Determination of mercury

If we want to find out something more about the pollution, at first we must learn how to determine the mercury and the methylmercury. Heavy metals and their compounds can be determined by electrochemical analytic methods, for example by polarography and voltammetry. 

The Polarography is a method which was discovered by Czech scientist Jaroslav Heyrovský in 1921. He received the Nobel Prize for this discovery in 1959. The polarography serves to determine to concentration and attendance of unknown substances in the measured solution. The principle lies on the evaluation dependences between the amperage and voltage between a couple of electrodes. The electrodes must be dipped into the solution that must be under way the electrolysis. The dependencies between the amperage and voltage have a wave form. The position of the wave gives us type of substances and height of the wave gives us the concentration of substances in the solution.

Voltammetry is a modern electrochemical analytic method derived from the polarography. The principle of this method is the same like the polarography but the voltammetric dependencies have peak form. The voltammetry is divided into a lot of other under-methods, for example anodic stripping voltammetry.
What do we need for determination? Except a laboratory, computer and a lot of other chemical equipment, obviously we need the polarograph. This is a device for the quantitative and qualitative determination and the device which writes a record of curves of dependencies between the amperage and the voltage.

Today’s research

As I have already said, the problem of mercury and methylmercury is very important so we cannot wonder that there are many scientists, who are interested in this topic. However not many scientists try to determine the mercury and methylmercury by voltammetry. The biggest advantage of voltammetry is that you can determine mercury and methylmercury together. On the other hand there are also two big disadvantages. The first is that research is at the beginning, and it may take a few years before we are able to use voltammetry in practice. The second disadvantage is that you have to do sample solution and just after that you can determine the concentration of mercury and methylmercury, so it is time demanding.

Even though, there are some people who try to find out how to determine the mercury and methylmercury by voltammetry. For example prof. RNDr. Emanuel Šucman, CSc. from The University of Veterinary and Pharmaceutical Sciences Brno works on it so intensively and relatively successfully. Students from university and from high schools help him with research and do there diploma or year works, so the research progress is from year to year bigger.

Conclusion

The problem with mercury pollution is really important. Maybe not now but if we continue with polluting, one nice day it will become a serious problem. I do not want to scare or accuse anybody. I just want to draw your attention to this problem because, in my opinion, the power is in knowledge of people.

 So the question was: Marine fish are healthy, aren’t they? Yes. Marine fish are still one of the healthiest foods but it can change in the future.
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