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Abstract

Process-equipment developments and prevention of food extracts of plant
materials. Nana Tomadze. 133 p.,53 illustrations, 9 tables.

Extracts of plant materials are widely used as food additives and as preventive
medication. Availability of anthocyanin and flavonoids with its expressed mechanism
of antioxidant effect in raw materials deserves close attention. Antioxidant effect
prevents the reaction of free radicals. According to different authors, these substances
bring about a sharp improvement in the functioning of vital organs.

Nowadays, several nominations of biologically active additives to food are
known. Official information on the manufacture of food or medical-preventive
products using plant materials in Georgia is less accessible. There are no scientific
studies and evidence of different types of extraction of plant material characteristics in
Georgia. Machine-extraction process requires improvement.

The aim is: to study new methods of extraction of vegetable raw materials, the
development of methodological principles of calculation and design of the equipment,
to prove technological conditions of extraction process of certain vegetable raw
materials and to handle a rational process-instrumental patterns of production.

The scientific novelty of the work is a creation of the original design of the
extractor, the mathematical analysis of hydrodynamic, diffusion and kinetic processes
in the extractor and the study of the extraction process on the example of a specific
plant material, justification of technological regimes and the creation of a process-
equipment pattern of production.

The thesis studies and analyses the methods of extraction and its equipment, on
the bases of which an original extraction apparatus was designed, where by the
circulation of the liquid phase injection, an intensification of the process with high
technological effect was achieved.

There are presented theoretical analysis of hydrodynamic processes taking place
in the extractor. An equation is formulated for the main sections of the unit which
intercommunicates between the differential pressure areas, and injection speed ratio.
Dependence of the optimal ratio of the area in the main sections of the unit with other
basic parameters are defined as compliance with the law.

Energy evaluation process in the injector extractor is conducted. For this purpose
the patterns of motion of the mixture of liquid and solid phases in the suction and
mixing tubes are analysed, depending on the variable pressure and velocity.
Calculated formula of additional energy,that is transferred to the flow of the mixture,
IS presented.

Probabilistic assessment of stochastic processes of molecular diffusion and
convection is held and the main regularities of these processes are determined and
depicted by mathematical expressions. The mathematical model, which describes the
kinetic process of extraction of plant materials, is being proposed. An exponential
equation of constants in the specified process is formulated. On the example of the
fruits of bilberry extract phenolic compounds, preliminary experimental studies were
done and the dependence of the yield of the desired product from the main factors and
numerical values of the empirical coefficients was obtained. Alongside there are
obtained relationships between recovery of the target product to the equilibrium
concentration of the following factors: the temperature of the extractant, the frequency
of circulation cycles of extractant, its concentration and the ratio of the masses liquid
and solid phases. It was stated, that the phase, the equilibrium concentration for
different values of the factors, are achieved in approximately 11-12 hours.
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The laboratory studies were held on raw fruits- blueberries, which are unique to
qualitative and quantitative content of their biologically active substances.
Chromatography determined the content of strong antioxidant substances -
anthocyanin and flavonoids in dried fruit- blueberries. The analysis made in laboratory
on the basis of bilberry extract has shown, that in Georgia the rock blueberries
contain approximately 1.4-1.5 times more similar materials to anhocyanin  than
blueberries in many countries of Europe or America.

Chemical analyse on bilberry extract was performed under high pressure liquid
chromatography. A gradient chromatograph had been used. Chromatographic waves
were detected at 360 and 510 nm length waves. The solvent systems used were: I. 5%
formic acid; 1. Methanol. The rate of solvent was 1 ml / min, the amount of the
sample - 20 ml, and the duration of chromatography — 45 min.

To obtain the sample solution of anthocyanin, the sample was grounded and
40% ethanol was added, the oxidation was carried out with 1% hydrochloric acid or
citric acid, the ratio of the sample and the extractant was - 1:10, extraction duration -
24 hours at room temperature, the extract was subjected to filtration.

To obtain the sample solution of flavonoids, 80% ethanol was added to a
particular sample and boiling water extraction was performed for 40 minutes. The
extract was filtered and concentrated in a vacuum at a temperature of 500 C.

The amount of extractives, water-soluble substances in the samples of
blueberries and its solutions were determined by evaporation, and was brought to a
constant weight.

At the pilot production- experimental studies were carried out. The object of the
study was selected fruit- Georgian rock blueberry. The method of mathematical
planning of multifactor experiment was used. Variable factors were: extraction
temperature, duration of extraction, the weight ratio of the extractant and the raw
material and the nature of pre-treated bilberry fruit. As the evaluation criteria
antioxidant activity of the extract and the yield of extractives were selected.
Respectively two regression equations were received .By one-dimensional sections of
optimization parameter responses were plotted out the graphic presentation of
optimization parameters dependence to variable factors. By solving the problem of
optimizing the parameters of blueberry raw fruit pre-treated by categories the best
value of limits of criteria were defined: for the antioxidant activity of the extract - 5.9
... 9.9 units, and to exit the extractives from bilberry fruit - 397 ... 461 kg/t.

Practical interest aroused to state the nature of variability of antioxidant activity

of raw materials according to pre-treated options in the process of concentration of
blueberry fruit.
It was determined that in the process of concentration a tendency of reduction of
antioxidant activity was occurred. In this case, more the initial antioxidant activity of
blueberry extract, more intensive is its decrease. In addition might be mentioned that,
there is a direct link between the antioxidant activity and pre-treatment options.

In the final part of the results of the development: the method of quality control
of the active liquid extract of bilberry was worked out, technological process of
concentrated liquid and dry extracts as well as hardware design process was
elaborated.
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