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Abstract

Strengthening human health protection systems with natural antioxidants is one of
the topical issues in modern science. Organic chemistry is developing on a daily
basis;yet despite this, the interest and demand for natural compounds are not reduced,
but is instead increasing, and this process has become irreversible, which is not
surprising. Modern food is full of synthetic and synergistic antioxidants that are
processed by human body with great difficulty, and consumption of which leads to
many undesirable subsequent events includingallergic diseases. As far as the phyto
compoundsare concerned, the human body can easily assimilate them and they are
vitally necessary for facilitating proper metabolisminliving organisms.

A human body’s adaptation to unfavorable environmental conditions is a long
process, which causes functional impairments andbio-morphological changes in the
latter. In this process a healthy food is becoming increasingly important and its role
should not be underestimated. Development of an innovative technology of producing
food products from vegetable feed including fruit and berries, as well as producing
soft drinks with high antioxidant properties is a matter of topical importance, ,that in
the future will play a leading role in both the prevention of diseases and in the
development of protective systems against such diseases in response to unfavorable
environmental conditions. The fact is that in the course of ontogenesis, the
biologically active compounds being necessary for human health such as
carbohydrates, proteins, vitamins, phenols, anthocyanins, essential oils, etc., are
formed in plantsin a strictly limited quantity and sequence, and their positive effect is
stable without accompanying complications. Herbal compounds, as we’ve mentioned
above, strengthen the body’s immune system and prevent many diseases from being
provoked. Given the fact that the magority of population usually lack essentia
micronutrients, the drinks with antioxidant properties produced from vegetable feed
will serve both as a food and preventive measure. That’s why the development of
innovative technology for making antioxidant drinks from the local phytogenetic
resources (cornel, sea-buckthorn, and bilberry) hasled to the topicality of the thesis.
The thesis aims to develop an innovative technological scheme for making drinks with
high antioxidant qualities from local fruit and berries (cornel, sea-buckthorn and
bilberry), where a high quantitative indicator of plant phenolic compounds is
preserved. To achieve this aim, the following issues have been studied:

Based on the geographical area and reserves, selection of the best forms of local
phytogenetic resources (cornel, sea-buckthorn and bilberry), according to their
biomorphological, biochemical and biophysical parameters;

The role of phenolic compounds with high antioxidant properties in the nature, the
mechanisms of their activating and accompanying processes,

Development of innovative technology for producing antioxidant drinks from precious
vegetable resources with the aim to maximally preserve phenolic compounds and
make products with non-waste antiradical qualities;

Kinetics of free radicals at various concentrations in vegetable resources and drinks
produced from them, explanation of the kinetics of antioxidant index changes using
mathematical modeling method through administering a free-radical trap-Fremy’s salt
of different concentrations into their unit concentrations,

Changes in dynamics of the antioxidant index of non-alcoholic herbal drinks during
their storage, and comparing (by fractions) their antioxidant activity with the
antiradical indicator of the different varieties of wine and grape seed production.
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Scientific novelty: High antioxidant activity and health benefits of the drinks such as
tea, citrus juices, and red wines made by Kakhetian method is widely known.
However, the drinks made from fruit and berries are less studied in this respect.
Hence, the scientific novelty of the present thesisis as follows:

We have developed an innovative technology scheme for producing non-alcoholic
beverages from precious vegetable resources (cornel, sea-buckthorn, bilberry), which
have high antioxidant qualities;

A three-year observation on the drinks (by fractions) produced by applying our
innovative technology has revealed that the antioxidant activity under normal (18--
20°C)and refrigerated (2-5°C) conditions has been preserved for 15 months;

The drinks made from cornel according to our innovative technology scheme as well
as fresh juices produced from natura vegetable raw materials have revealed equal
antioxidant properties;

A method of Electron Paramagnetic Resonance (EPR) applied for studying free-
radical oxidation of the local phytogenetic resource-based products has enabled us to
differentiate the experiment results; in particular, we’ve studied kinetics of antiradical
activity in time using a concentration unit of a drink and achieved neutralization of
radicals, artificially administered in different concentrations,

We’ve found out that the transition of maximal amount of phenolic compounds from
fruits to drinks takes place at aratio 1:2 of the extracting agent (water) to fruit, under
gentle temperature conditions (heating at 80°C), with a further 48-hour delay and
separation;

A rather high antioxidant activity has been observed in secondary produce made on
the basis of our innovative technological scheme, making the rational use of precious
herbal products possible.

Practicl value we have developed an innovativescientificaly approved
technological scheme for producing drinks of various fractions from fresh fruits of
local phytogenetic resources (cornel, sea-buckthorn, bilberry) with high antioxidant
properties. Introduction of this technology will enablean accurate, purposeful and
rational use of local phytogenetic resources.
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