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The work general description

Reality: World practice in production of drinks and scientific discoveries
intensifies the interest in searching technological innovations. New kinds of drinks are
producing, technologies are refining, scientists are searching the positive and negative sides
of drinks, different theories are creating, which are proved by practical works. As the result
of the multiplicity of the research objects, the large groups of scientists working hard and
producing new drinks with the best qualities and chemical and organoleptic characteristics.

Folk medicine , which is based on the usage of plants for healing, is becoming
more and more popular. Georgia is rich with herbal and berry plants, which are distinguished
by medical characteristics.

The usage of plants in medicine is determined by the biologically active
substances in plants: Alcaloides, Glycosides, Saponins, Ether oils, Vitamins etc. Which have
some kind of influences on the physiological processes in human body and on the microbes
that cause different diseases.

From the old times, scientists are involved in the process of producing medicines
with plants.Egypt, China, India, Greece and other ancient civilizations are distinguished by
this feature.

Distillation method was discovered in Greece and Egypt BC, which was the great
opportunity for the scientiststo create various medicines in liquid conditions, to create
tinctures and produce alcoholic and non-alcoholic drinks by them.It was popular to produce
alcoholic tinctures as medicines long time ago.Lots of dessert drinks and liquors are
produced by the tinctures.

A giant step was madeto develop liquors produced by the the tinctures as the
alcoholic drinks in the 19™century, when the liquor was accepted as an alcoholic drink.

Nowadays, liquor production doesn’t get the proper attention in Georgia,despite of
the fact that the nature of Georgia is rich with raw materials essential for liquor production—
herbal and berry plants. From this point of view, it is the object of the interest to produce
dessert liquors by the medical plants extended in Georgia.

The purpose of the work is to research some plants composed of biologically

active substances and the production and usage of the tinctures consisting of carotenoid
protocrocin and substances produced by it: crocin, picrocrocin and safronal which are
compounds of saffron and savory in the production of antasthenic dessert liquor. Some
plants composed of biologically active substances are researched: buckthorn (consistency of
Carotins), black hawthorn ( consistency of Anthocyanin), persimmon, gluco-fructose
sweetener and persimmon concentrate produced by it (consistency of carbohydrates). We
have studied the accumulation dynamics of the substances which are in consistence with
persimmon’s natural carbohydrates and the conditions of its transition in concentrates;
The harvest time of saffron, savory, buckthorn and black hawthorn and the production
technology of the alcoholic tinctures is determined.

objectives of the research:
- To find out medical plants extended in Georgia, to compare quantitative and
qualitative characteristics of the biologically active substances in these plants
to select research object.
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- To reveal the influence of the alcohol consistency, delay period and
temperature mode on the transition of the useful substances in the extracts in
case of the hydroalcoholic solutions.

- To create technologies for the production of herbal and berry tinctures,
persimmon’s natural sweeteners and the dessert liquors which are produced
by them to improve dessert liquors ( oganic acids, sugars,colour and flavor
characteristics).

It is the scientific news,that we have studied the technological data of the medical
plants extended in Georgia (saffron, savory, buckthorn and black hawthorn) for the first
time,the harvest time has been determined according to the content of biologically active
substances. Also. The optimal physical and chemical conditions for the production of
hydroalcoholic tinctures have been revealed, the production technology and prescription of
the dessert liquor have been elaborated.

Practical meaning of the work.The work presents the results of modern chemical
researches and the production technology of the dessert liquor -“Piquant” based on these
results. The prodaction of this dessert liquor — “Piquant” will increase the assortment of the
alcoholic drinks including liquors, which will make benefits for the producers and will
support their realisation.

Appeal: The results of scientific-research works were published annually (2017 -
2018) at lakob Gogebashvili Telavi State University Faculty of Agrarian Sciences, other
local and international conferences.

Publication: The Dissertant has published 5 scientific work in local and
international publishing houses. 3 scientific papers published on the main results of the
dissertation work.

The structure and volume of the thesis: Dissertation work consists of a general
description of the work, literature review, experimental par; The work consists of 159 pages,
36 sheets, 10 chromatogrames, 20 chertes,6 schemesand 5 of the pictures, the name used in
the literature 177.

The production of dessert liquors using some medical plants
extended in Georgia

The study of physical and chemical composition of the saffron
extended in Georgia

The saffron (Crocus) is the perennial plant from the Iridaceae family. There are
only 5 varieties of saffron in Georgia, mostly in the alpine zone. Saffrana is widely used in
the food industry - drinking in the beverage - to give the aroma and color. Because of
medicinal properties in traditional (folk) medicine, to prepare balm in cosmetics.

Saffron flowers contain amber yellowish ether oils that are exposed to pleasant
aromas, carotenoids, protocrocine, its transformation products and etc. The unique medicinal
properties of the saffron are caused by the chemical substances in it and its properties and
quantities are changed along with the growth of the plant and then drying. The carotenoid
nature of glycoside - protocrocine is found in the plant, which can be relatively simple
glycosyl - with crocine and picrocytes (picrocrocine) (see pic.1)
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Pic.1  Transition of glucoside protocrocine into simple glucose - crocine
and picrocrocine

Determine the period of the saffron collection according
to the contents of protocrocine

The chemical composition of the saffron product depends on the period of its vegetative
period, the time of the picking, the storage and the processing.

To find out what period of time is the compound protocrocine in the plant, as a
result of the collapse of protocrocine, various important substances are obtained. we
determine the substance in this plant in a different years harvest (2015, 2016, 2017). Saffron
flowers were gathered in July, August and September for analysis.

In gathered samples, by the spectrophotometric method of analysis was determined
the protocrocine content. Results of three years of analysis in Imereti, Kartli (Tbilisi suburbs)
and Guria-Samegrelo regions are given in Table 1. Accumulation of protocrocine (its
synthesis) and its subsequent conversion is greatly dependent on environmental factors and
climatic conditions. its quantity in the plant changes according to temperature.

Table 1

Dynamics of accumulation of protocrocine in the saffron in different regions
of Georgia, mg/ 100g

Protocrocin, mg/100g

Saffron 2015 | 2016 | 2017

Guria-Samegrelo
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July 573,7 579,2 598,3
August 535,6 532,5 549,7
September 504,2 509,6 5119
Imereti
July 601,4 612,9 603,5
August 573,6 579,9 568,1
September 522,2 527,8 529,6
Kartli, territory around Thilisi
July 584,6 591,4 589,8
August 5455 547,2 569,2
September 503,3 519,1 528,5

As shown in Table, in July of 2015, in the area of Imereti, in the young saffron
flower was recorded 601,4 mg / 100 g protocrocine which is more than 27,7 mg / 100 g in
Guria in the same period and 16.8 mg / 100 g more than in Kartli. According our analysis is
shown that there is more protocrocine in the Saffron flower in Imereti region in July.

The next object of our research was to determine the protocrocine content in
Saffron's flower in July, 2017, in different regions of Georgia (Guria-Samegrelo, Imereti and
Kartli) in different periods of the month. According to researches, the number of
protocrocine in July in Guria-Samegrelo increased from 72,5 mg / 100g to the end of the
month, 61.4 mg / 100g in Imereti region and 70,3 mg / 100g in Kartli. Although the highest
increase in the Guria-Samegrelo region during the month, the Imereti region is distinguished
by the total number of protocrocine where the total number of protocrocine is 13,6 mg/ 100g
at the end of the month compared to the Kartli region, while Guria-Samegrelo region is 5,2
mg / 100g.

Dynamics of Transforming protocrocine in the Saffron Flower,
In the process of storage

During the drying the saffron flower, the carotenoide nature of the glycoside
protocrocine is transformed into a simple glycoside, crocine and picrocrocine. This process is
one of the most important, because crocine and picrocrocine are characterized by high
biological activity and the amount of crocine is determined by the quality of saffron. The
safranal obtained by the picrocrocin hydrolysis protects the person from myocardial
infarction.

Our goal was to find out what time is needed to be able to synthesize crocin and
picrocrocin in the plant from protocrocin. Although this process is not well studied due to its
complexity, it is possible to determine what period is required to accumulate crocin and
picrocrocin.

According the researches it was know that protocrocine in the saffron flower during 6
months 520,4 mg / 100g was transformed into crocin, pokrocrocin and safranal.

Investigate the optimal conditions for transition from the raw material to the
crocin
In order to determine in what conditions are moving our interesting components
from the raw materials into spirit and water mixed liquid, we have used various methods of
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processing and preparation of raw materials, for example: conditions of drying process of
raw materials, quality of shredding, voluminous percentage of alcohol in water and spirit
mixed solutions, the time of raw materials retention on water and spirit mixed solution,
temperature, lightning and etc. We have recycled different types of raw materials by
shredding and drying on different modes. In particular, we shredded raw materials in
different - 0,5; 1,0; 1,5; 2,0 mm size pieces, and we were dried up at room temperature for 6
months. The extraction process showed us the best result of the preparation that was prepared
with the crushed raw materials of 1,0 and 1,5 mm. At the next stage it was necessary to study
optimal quantity of alcohol concentrations in extruderating water-spirits mixed solution:
preparation of different alcoholic beverages (24%, 40%, 60%).

The fluid retention rate affects the extraction of the desired component from the
raw material. To determine the optimum temperature for delaying the suspension, we
produced to delay suspension at 5 ° C, 20 ° C and 30 ° C. The extraction process affects the
time of delay the raw materials in water and spirits mixed suspension. Therefore, we delay in
2, 3 and 4 weeks. In the extraction process, we analyzed the influence of alcoholic spirits in
the ratio of 1:10, 1:15, 1:20 and 1:40

Determination of optimal conditions for getting extract from saffron flowers
and to analize the crocin in the suspension.

To gat crocin from dry raw materials wee removed alcoholic substances from
different types of shredded raw material and made chemical analysis. The quantitative
composition of the crocin in the samples was determined by spectrophotometric and highly
sensitive chromatographic method. With the spectrophotometer all alcohol content, various
periods of delay and delay in the planting of various temperate plants (saffron, hazelnut,
beans, and buckets) is determined by the method of gloria, calculated the number of crocin,
mg / I. In 20% alcoholic substances from different plant sources, the number of crocin in the
room temperature is 14 to 21 and 28 days are given in the table 2 and diagram 1.

Table 2
The effect of duration of delay in the amount of crocin, at room temperature,
20 vol. % In the alcoholic spirit.

crocin, mg/I
Plants days
14 21 28
Saffron flower 155,10 160,30 162,55
Dog-rose flower 88,00 91,50 92,10
Sea buckthorn 1,50 2,40 2,90
savory 37,10 38,80 39,45




As shown in the table 2 and diagram 1 the spirit-water solution of 20% alcohol has
been increased the quantitiy of crocin by delaying it on 20 °C. For example, the numbers of
crocin from saffron flower in suspension was increased to 7,45 mg/ | from 14 to 28 days. In
21 days it has been increased by 5.2 mg / I. The difference in the number of crocin between
28 and 21 days was 2,25 mg / |, and then this number decreased. To increase crocin in
suspension is 7 days to 2,25 mg / | is small and therefore we have chosen 21 days to optimal
duration. A similar attitude is observed from other plants too.

g0 =62
88 - 915 —92/1
B b = = [ o 3945
15 2.4 2.9
14 day 21 day 28 day
=== saffron «=l=dog-rose flower Sea buckthorn ==<¢=savory

Diagram 1. Changing the number of crocin in different time and different plants in
20% of alcohol content at room temperature
It seems that from all raw materials different alcoholic substances (10%, 20%,

40%, 50%) of alcohol have been increased in the quarrying of the crocin in accordance with
the delay. It is noteworthy that in 20% alcoholic substance, compared with all other alcohol
content, the amount of crocin in a larger quantity has increased, according to the time of
delay. For example: In a saffron blade, in a 14-day alcoholic substance, the content of the
crocin was 155,10 mg / I. After 21 days, this number increased to 160.30 mg / |, and in 28
days the total amount was 162.55 mg / |. The number of crocin in 28 days was increased by
7,45 mg / | than in 14 days. It is noteworthy that the number of crocin has to go up
intensively to 21 days. In 21 and 28 day, the number is increased from 1,0 to 2 mg/ I. At the
same time, it is noteworthy that 40% and 50% of alcoholic substances were characterized by
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the unpleasant taste of the appropriate flower. Which can be caused by the fact that high
alcohol content is excreted in addition to crocin and other substances in comparative excess
quantities, which adds to the taste of the inferior taste. By summarizing these results, we
stopped at the time of 21 days of alcohol solutions. The exception was the wild rose that was
not characterized by a stronger complexity and was characterized by the increase of crocin.
The optimum period for the transition of crocin from the wild rose flower was 28 days.

Tests were also carried out to determine the optimum number of crocin in various
herbal exctract, with different alcohol content and different temperatures. As a result of the
test, it was found that it is better to take the temperatures of 20 ° C.

As a result of research, 20% of alcoholic tincture gave us better results. Crocin
content, its taste and aroma was increased in tincture. This should be caused by the fact that
according to Ribero-Guyon and others, more than 20% of the alcohol content causes the
disintegration of the aromatic components and the transformation that is reflected in the
aroma and taste.

By selecting the received options liqueur was made from saffron tincture.
According to laboratory tests, the liqueur was unpleasant and strongly distinguished by the
taste and aroma of saffron. Based on the above, we tried to find such herbal tinctures for
liqueurs that give as biologically active substances as well as improved its flavor and would
have been adapted to the aroma. Crocin tontent herbals were choosen (thyme, Sea-
buckthorn), black hawthorn was used to get a natural color of liqueur and we used sugar
received from persimmon as a naturally sweeten, which is widely used in Georgia and is less
commonly used in the production. From these listed plants/herbals were identified the
dynamics and picking dates of accumulation of the crocin and its transforming products.
Tinctures have been made, which have been incorporated into the liqueur coupage.

Determination of the thyme picking dates according in the contents of the
protocrocin

Thyme is one-year-old scented grass. It has a great deal of use in the kitchen of
various countries, as a spice because it is distinguished by its taste and aroma. The
experiment revealed that in June, the protocrocin content in young thyme in Kakheti region
was 94.7 mg / 100g, and the end of the month was 74.7 mg / 100g. From the beginning of
the month in the Imereti region, the number of protocrocin increased by 67,8 mg / 100g,
while in Kartli it was 63.7 mg / 100g. The quantity of some substances in dry damp thyme
was determined by using spectrophotometric method. The number of protocrocins decreased
by 136,5 mg / 100g in 6 months after the start of the drying process. The most active
disintegration of protocrocin was observed in the 3rd and 4th months. During 6 months the
number of crocin increased by 19,4 mg / 100g, the number of picrocrocin by 108.7 mg /
100g and the safranal by 10,4 mg / 100 c.

Afters the specifying carotene content in sea buckthorn was found that the carotene
content increases during the ripen period. The carotene transition in alcoholic solution from
sea buckthorn is much lower at low temperatures.

To determine when is the highest amount of anthocyanins in hawthorne we have
been determined to define the anthocyanins in the October-November ten-day interval. For
extract we used 96% Ethyl rectified spirits. We were doing analysis with the
spectrophotometric method. The active increase of anthocyanins are at the end of October.
From the beginning of the month until the end of the month, its increase is 134,1 mg / 100g.
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From black hawthorn intensively transition of anthocyanins are into 28 days at 20°C
temperature, 20 vol. % alcoholic solutions.

Acceptance and use of natural sweeteners from the persimmon in liqueur
production

The aim of our research was to obtain natural concentrated juice (fruit syrup) of high content
of glucose and fructose from the persimmon with different technological methods, its
chemical characteristics and use in liqueur production. With various experiments, techniques,
processing, various options of juicy were obtained from persimmon. All listed samples have
been identified as juice excretion, dry substance and moisture content, total acidity, sugars
(sucrose, glucose, fructose, chromatography and phenolic compounds) (polyphenols tissue
substances free, adsorbed and connected). Physical and chemical analyzes were obtained on
received samples. Conducted technological and chemical researches indicate that
concentrated juices with different antioxidants, chemical indicators and organoleptic
characteristics are obtained from the same species of fruit varieties.
Table 3

Chemical and organoleptic indicators of persimmon concentrates

Point gluco-fructose syrup Concentrated extract Concentrated juice (
(persimmon 2) (persimmon 6) persimmon 4)
Conteining of dry
extract (refr..) % 55,12 40,22 63,73
Titric acidety, % 0,18 0,15 0,12
pH 5,11 4,82 4,92
Common conteining of 52,28 36,68 58,61
suger
glucose 33,13 20,96 31,76
fructose 19,12 13,55 22,41
sucrose 0,039 2,18 4,44
Tannic substances 0,085 0,45 1,62
Antioksidant activity
2 3,5 6,0
color Light beije brown Loght brown with gray
color
taste Non astringent, sweet, astringent Strong astringent, sweet
sweet

aroma It is not contrasted Charaktericed by Charaktericed by

persimmon persimmon, contrasted
face limpidity, without limpidity, without of non limpidity

of sediment sediment

consistance liquide, condensed liquide, condensed liquide, condensed

Persimmon gluco-fructose syrup is distinguished with high sugar content (glucose

and fructose), has no flavorful taste and aroma that is characteristic of persimmon and is
possible to use for the preparation (as natural sweetener) of liqueurs. In samples, the
qualitative and quantitative composition of sugar was determined by a liquid chromatograph.
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The share of the total sugar in the dry solutions in water is the highest. The total
amount of sugar in the concentrated concentrate (sample 2) is represented by 94%, whereas
the sum of glucose, fructose and sucrose is 52,29%, where the sucrose is 0.39% and
therefore the share of glucose and fructose in 52,29% represents 99%. In the sample 4 the
sum of glucose and fructose is represented by 91% to 84% of total sugar; in the sample 6,
these figures represent 85% of glucose and fructose from 91% of total sugar content.

From the literature it is known that during the thermal processing of the shredded
persimmon mass, the soluble polyphenol compounds are connected with pectin and protein
compounds, in which the production of juice and concentrate spirit is formed by linking
peptinic and protein compounds with polyphenols, forming compounds and composting The
number of sugar increases in the area. Similar results were obtained in the persimmon juices:
sample 1 and sample 3, see chromatography 1 and table 4.
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Chromatography 1. Sugar content in persimmon juice (sample 2)

Table 4
Sugar content in persimmon glucose-fructose syrup (sample 2)

Name Retention Time Area % Area Amount Units
1 | Fructose 3.900 | 12841991 36.90 19.122 %
2 | Glucose 4,398 | 21782327 62.59 33.129 %
3 | Sucrose 5.516 26327 0.08 00.39 %
4 6.426 67788 0.19
5 7.033 74091 0.21
6 | Total 52.29 %
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According to the methods of treatment in the persimmon juices and concentrates with
the various methods, the number of tanning substances changes, which is indicated in Table
3.5.8. As shown in the table, the number of complex unbalanced compounds (which are
mainly due to the soluble polyphenol compounds associated with peptinic and protein
compounds) are associated with the sample in the residual mass (sampled) (Table 3). As it is
known, the quality of astringent in concentrates causes the content of tanningsubstances in it
and because of their decrease in the solution, decreased the the quality of astringent in
concentrates. Astringency reduction contributed to the quality of pirsemmon concentrate
(sample 2) of the ethanol processing, which cause its cleanliness, transparency. Experimental
results the polyphenol compounds of pirsemmon juices and concentrates (tons of substances)
are experiencing both quantitative and qualitative variability according to technological
processes.

Development of the technology of liqueur production using herbal tincture and
natural sweetener

The vegetable raw materials we have studied (the saffron blossom, the land surface
of the thyme, sea-buckthorn, persimmon and black hawthorn fruit) are distinguished by the
presence of biologically active substances (protokrocin, crocin, picrocrocin, safranal,
anthocyanins, carotene, carbohydrates, etc.) that have a positive effect on human health.

The technology of producing tincture

After studying the plants and fruit-bearing (saffron blossoms, ground-based parts
of the thyme, sea-buckthorn and black hawthorn), we developed the techniques and
technological scheme of making the tincture. The technological scheme of making the
tincture makes several stages. To prepare liqueur we need saffron and thyme tinctures to add
biologically active substances, protocrocin, crocin, picrocrocin and safranal in it. At the same
time these substances are involved in the formation of liqueur taste and aroma. Selection of
the tincture coupage of thyme and saffron we have examined the contents of biologically
active substances protocrocin, crocin, picrocrocin and safranal in it. Analysis was conducted
on high pressure drum chromatographs, the method whose results are given in
chromatography 2 and table 5
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Chromatogram 5. Quantity of crocin, picrocrocin and safranal content in the selected
coupage of saffron and thyme tincture

Table 5

Quantity content of crocin, picrocrocin and safranal in the selected coupage of saffron
and thyme tincture

Name Retention Area % Area | Am Units
Time oun
t
1 1.929 812266 2.92
2 2.367 1517450 5.45
3 5.777 977620 351
4 6.220 131842 0.47
5 7.253 420434 1.51
6 7.395 778762 2.80
7 7.581 334534 1.20
8 7.873 309986 1.11
9 | Crocin 8.762 | 11998498 43.08 Mg/g
10 9.285 1021938 3.67
11 | Picrocrocin 9.632 4110799 14.76 Mg/g
12 | Saffranal 10.141 2518021 9.04 Mg/g
13 10.691 1121697 4.03
14 11.560 208276 0.75
15 11.911 442595 1.59
16 12.104 722129 2.59
17 13.032 145114 0.52
18 16.144 279355 1.00
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As shown in chromatography 2 and table 5, the amount of crocin in the selected
coupage of the saffron and thyme tinctures is 43.08 mg / g. The number of picrocrocin is
14.75 mg / g, and the amount of safranal is 9,04 mg/ g. The selected coupage of saffron and
thyme tinctures were processed, filtered and prepared to add liqueur compression. With the
presented scheme of tincture preparation, we have made of saffron, thyme, sea-buckthorn
and hawthorne with 20 vol.% of alcohol content. After the filtration and treatment, it was
prepared for the preparation of the "Spicy" of liqueur.

It was pre-studied in saffron blossom and its 20 vol. % spirits in quantitative
content of protocrocin, crocin, picrocrocin and safranal. Analysis was conducted on high
pressure drum chromatographs.

Developing the technology of making natural sweeteners from the fruit of the

persimmon

The syrup is distinguished with high sugar content, mainly glucose and fructose,
which allows it to be used as a natural sweetener in liqueur. Concentrated extract of
persimmon is distinguished with tannic substances, balanced sugar content and good
organoleptic indicators, which is recommended to use in preparation of liquor as a natural
brown color and rich ingredients of phenolic compounds.

Technology of liqueurs production using herbal tincture and natural sweeteners

For the preparation with tincture based alcoholic beverages, liqueurs, we have used
rectified spirits, soft water, coupage tincture for plants (saffron and thyme) for the liqueur
aroma; sea-buckthorn tincture for natural acidity; Persimmon glyco-fructose concentrate
(instead of sugar syrup). Black hawthorn powder - for color.

We treated the tincture coupage to add liqueur for the stabilization of the desired
taste and aroma (see Scheme 4.1.2); filter out and recycle the recipe with pre-processed
alcohol solutions to prepare the desired alcohol liqueur.

The received coupage within the time provided in the technological instruction, we
adjusted, corrected, distilled, and prepared for bottling. We have chosen the name "spicy”,
which we have provided with an organetic analysis. With the tasting data Liqueur “spicy"
was dark red, pleasant taste and aroma. The finished liqueur was treated with chemical
analysis. The purpose of the research was to examine the influence of persimmon gluco-
fructose concentrates in the liqueur coupage on the liqueur sugar content and its tasty
properties. For control we had liqueur, which included sweetened by invert sugar syrup. Both
samples have been tested on the qualitative and quantitative content of sugar. Results of the
research are given on chromatography 3 and table 6.
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Quantity content of sugar in the test liqueur

Table 6

1) Fructose | 3.993| 4084721 | 32.12 10.135 %
2 Glucose | 4.469| 5675469 | 44.62 14.385 %
3 Sucrose | 5.991| 2842073 | 22.35 7.045 %
4 6.856 116739 0.92
5 Total 31.565
Produce of tinqtures with herbs Produce of persimmon juice with
different methods
ilx —l
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Chart 1. Technic Chart of Liqueur Production
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The purpose of our research was to prepare a dessert liqueur using medicinal herbs
(Saffron, thyme and etc.) spread in Georgia, which would be allow to enter bioactive
substances in saffron, thyme, and sea-buckthorn to reach the human body.

The purpose of our following research was to determine the quantitative
determination of biologically active substances of crocin, picrocrocin and safranal in the
dessert liqgueur made using saffron, sea-buckthorn, hawthorne and persimmon. Analysis was
conducted using a chromatography. From analysis it is showen that in liqueur crocin is 29.1
mg / |, picrocrocinin 14.9 mg / | and ssafranal 0,9 mg / I, which quantity was transferred to
the liqueur from saffron and thyme tinctures. In the above mentioned tinctures the reduced
quantity of crocin, picrocrocinin and safranal were transferred to the liqueur, which is shown
the chromatography 4.1.1 and table 4.1.1. This should be so, because 10% of the saffron
tincture was included in the total volume of liqueur.

Conclusions

Based on the methods of modern research we have been able to find out about the
contents of the biologically active compounds of medicinal plants (fruit-berry and herb) in
Georgia. One of these biologically active compounds is the carotenoid nature of glycoside
protoccocin and simple glycosides obtained by the disintegration: crocin and picrocrocin.
These substances have a positive impact on human health. Glycosides of carotenoidal nature
are found in plants such as: saffron, sea-buckthorn, thyme, wilde rose and others.

It was established that:

1. The chemical composition of the saffron flower (protocrocin) depends on the area
of its distribution, the period of vegetation, the time of the picking and the storage
of it. Spectrophotometric analysis has shown that Imereti region is distinguished
from the different regions of Georgia with the total number of protocols in Saffron.
The total number of protocrocin is more than 13,6 mg / 100g at the end of the
month compared to the Kartli region, while In Guria compared to Samegrelo
region there is 5,2 mg / 100 g.

2. The saffron is picked up at the end of July or early August, and thyme is picked up
at the end of June - early July. While they contain the greatest amount of
biologically active ingredient in the carotenoid nature of glycosides - protocols,
which in the process of drying the plant are reduced to simple glycosides - crocin
and picrocrocin. For example, 603,5 mg / 100 g protocrocin in saffron blossom,
520,4 mg / 100g during 6 months turned into crocin, picrocrocin, safronal and
protocrocin remained at 83,1 mg / 100g.

3. One of the most important ingredients of saffron is the simple glycoside crocin,
which gives the alcohol solution immanent color and a pleasant aroma. The
optimal conditions for crossing crocin from saffron flowers tincture are examined
(spectrophotometric analysis).

4. The optimum parameters for making richer crocin tinctures from saffron flowers
and thymes are: the raw material is shredded with to 1,0-1.5 mm pieces. Delaying
raw materials with 20% vol. alcoholic solution - Saffron for 14 days, thyme for 21
days at 21 ° C. For example 1.5 mm sized pieces of saffron flowers 20 vol. % of
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the total amount of crocin in temperature at 20 ° C was increased from 138,3 mg /|
to 141,20 mg/ I.

5. Picking dates of sea-buckthorn (the second half of September) and black hawthorn
(the first half of October - the first half of October) was established: carotene in sea
buckthorn (221,7 mg / 100 g), and the content of the transition dynamics into
alcoholic substance; Athocyanins content in black Hawthorn (186,5 mg / 100 g),
and its transition into alcoholic substance.

6. The optimum conditions was established to produce the sea-buckthorn and black
hawthorn tinctures: 20 vol. % alcoholic substance, 20°C temperature, delays for
28 days.

7. The technology of making natural glucose-fructose sweetener and concentrate
from persimmon fruit has been developed. The chemical and organoleptic
parameters of sweetener and concentrate have been studied, with the liquid
chromatograph defined the qualitative and quantitative composition of sugar.

8. The total amount of sugar in the concentrated concentrate is represented by 94%,
whereas the total sum of glucose, fructose and sucrose is 52,29%, where the
sucrose is 0.39%, and therefore the share of glucose and fructose in 52,29% is
99%. In the sample 4, the sum of glucose and fructose has been estimated at 91%
to 84% of total sugar; In the sample 6, these indicators are 85% of glucose and
fructose from 91% of total sugar content.

9. According the researchers it was found that the persimmon juice obtained by
thermal processing and its concentrate contains a large quantity of natural sugar in
which the main source of sugar is glucose and fructose. The sucrose is a small
amounts in juices and concentrates. The samples that are not treated are warmly,
contain more quantities of sucrose.

10. Polyphonic compounds of persimmon juices and concentrates (tunning
substances), based on the technological processes performed, are experiencing both
quantitative and qualitative variability.

11. Thermal processing of persimmon mass reduces the content of soluble substance
content of tannins, while the residual mass (incremental) increases the number of
connective (absorbed) compounds, which are largely caused by the soluble
polyphenol compounds associated with pectin and protein substances.

The technology of the preparation of dessert liqueur using herbal tinctures (saffron,
thyme, sea-buckthorn, hawthorn), persimmon natural sweetening and persimmon concentrate
has been developed. We got dessert liqueur "spicy", which is characterized by a brownish
orange color. Pleasant taste and aroma, chocolate and caramel tones, which is characteristic
of the persimmon dried fruit.
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