Thus, we believe that the methods that use environmentally aggressive
catalysts (sulfuric acid, ammonium sulfate, sulfuric chloride, polyfluoroalkanesulfonic
acid) allow obtaining ethyl 4-nitrobenzoate with a higher yield. However, methods
using ultrasound, microwaves, and catalysts of ultra-dispersed natural zeolites are

environmentally and financially more profitable and easier to perform.
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T. Linko, L. Sydorova, O. Posudiievska

IDENTIFICATION AND QUANTIFICATION OF THE TOTAL CONTENT
OF VITAMIN D (D:+D3) BY IMMUNOENZYMATIC METHODS

Immunological analysis for free vitamin D:

The test refers to an immunological assay and to the analysis of a blood
sample or blood components for presence of free vitamin D, including vitamin D
metabolites, 25-hydroxyvitamin D or 1,25-dihydroxyvitamin D, where free vitamin
D is a circulating, unbound fraction of vitamin D [2].

The method includes the following stages:

(a) adding an immobilized binding protein or antibody to 25-(OH)-vitamin D
in the sample;

(b) mixing the sample with a diluent, whereby the diluent contains from 0.1%

to 0.25% fluoroalkyl surfactant;



(c) incubating the sample for a period of time sufficient to ensure binding of
the required amount of vitamin D to the binding protein;

(d) removing unbound serum and serum components by washing;

(e) performing an analysis of immobilized binding proteins or antibodies
containing the seized vitamin D, which is associated with them, by the method of
competitive binding, using a labeled compound of vitamin D;

(f) determining the concentration of the labeled compound of vitamin D
associated with the binding protein [2].

The study refers to the use of fluoroalkyl surfactants, mostly — of
perfluorocarboxylate surfactants, predominantly — of perfluorooctanoic acid as
a substance for increasing the solubility of vitamin D in an immunological assay for

the determination of free vitamin D [2].
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Fig. 1 — Correlation between the concentration of free vitamin D in the first and repeated analysis

The graph shows the correlation between the concentration of free vitamin D
in the first and repeated analysis. The line indicates the results of repeated
immunoextraction using 0 samples with different levels of free vitamin D. The slope
of the regression line is not significantly different from “one”.

This study provides a method for analyzing a fragment of vitamin D in

a sample that involves [1]:



a) contact with asample containing or being suspected of containing
a fragment of vitamin D with a buffer capable of dissociating the moiety of vitamin
D from its binding protein and/or an acidic pH buffer, and at least two monoclonal
antibodies attached, for instance, separately to the surface, wherein one monoclonal
antibody, or the first antibody, has a specific binding affinity for the fragment of
vitamin D, and the other antibody, or the second antibody, has a specific binding
affinity for the complex created between the first antibody and vitamin D;

b) evaluation of the binding between the above-mentioned specific antibodies
and the fragment of vitamin D to determine the presence, absence and/or amount of

the fragment of vitamin D in the sample.

The advantage of the method for determining free vitamin D (including vitamin D
metabolites), according to the proposed method, is that it provides a format of analysis
that can be automatized. In this way, the type of analysis performed in the study differs
significantly from any previously existing assay of free vitamin D.

A binding protein for 25-OH-vitamin D is added to the assay. Binding
proteins, such as antibodies, for vitamin D are known in this field of technology and
are widely used in existing immunoassays for vitamin D. These antibodies, as well
as other binding proteins, can also be used in this method. For example, instead of
an antibody, its fragment can be applied to vitamin D, which was obtained by phage

display technology [3].
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