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DESIGN OF A MEDIUM AS A MEAN OF IMPROVING ANALYTICAL CHARACTERISTICS AND POSSIBILITIES OF ENZYMATIC METHODS OF ANALYSIS

Tatyana Shekhovtsova, Irina Veselova, Svetlana Muginova

Chemistry Department, M.V. Lomonosov Moscow State University, Moscow, Russia
tnshekh@yandex.ru
Enzymatic methods are widely used for the determination of biologically active compounds which belong to the substrates and effectors of enzymes of different classes. However, efficient use of these methods in clinical, nutritional, and environmental analysis still has to overcome some limitations, particularly rather low catalytic activity and stability of biocatalysts in organic and aqueous–organic media which are necessary to determine poorly water-soluble analytes in water-insoluble samples. To prevent the enzymes from losing their catalytic activity in unfavorable environments, special design of the medium should be undertaken. This involves a proper selection of organic solvents, their mixtures, aqueous-organic solutions, micelles, and micro emulsions,  that ensure occuring of the enzymatic reaction at an acceptable rate.

Novel approaches and original methodical means of improving catalytic activity, stability, and substrate specificity of oxidoreductases and plant peroxidases in particular were proposed. The most perspective of them consist in forming the self-assembling systems of enzymes with amphiphilic molecules – polyelectrolytes (and natural polysaccharide chitosan in particular) and surfactants (for example, sodium dodecyl sulfate), and using hydrophilic ionic liquids (IL, for instance, tetrafluorophosphates of 1-butyl-3-methylimidazolium and N-alkylpyridinium) as a component of the medium for the indicator system. The inclusion of peroxidase into the nanostructured polyelectrolyte complex with chitosan (PEC) provides its activity in 30% DMSO twice as high as the activity of the native enzyme under the same conditions. The activity of PEC in 60% DMSO is the same as the activity of the native enzyme without any organic solvent. The important advantage of using ILs is the possibility of carrying out the reactions of enzymatic oxidation of phenols (e.g. guaiacol and o-chlorophenol) in 70-80% (v/v) of IL whereas peroxidase catalysis in aqueous mixtures of acetonitrile and DMSO is observed if the content of the organic solvent does not exceed 25-40%  (v/v). 

The expediency and prospects of the application of the above mentioned approaches for the determination of organic biologically active compounds have been shown. Numerous examples demonstrating the improvement of the analytical characteristics of the enzymatic procedures for the determination of environmental toxicants, pharmaceuticals, and markers of food quality: phenolic compounds (hydroquinone, pyrogallol, aminophenols, and chlorophenols), phenotiazines (promazine, chlorpromazine, etc.), catecholamines (e.g. dopamine, adrenaline, and serotonin), and organic peroxides not only in aqueous solutions, but also in water-organic media and in the presence of ionic liquids are discussed. 

Acknowledgement 

We are grateful to the Russian Foundation for Basic Research for financial support (project 09-03-00823-a). 

[image: image2.png]Bﬁ'o'?orum

Applied Hnowledqge Center



[image: image3.png]H The 13th Annual Meeting &
| H I_'IIII of the Israel Analytical Chemistry Society
Conference & Exhibition 2
January 18-20, 2010, The David Intercontinental Hotel, Tel Aviv , Israel






