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Brief overview of the thesis

Actuality of the theme. Scientific studies showed that lately the health condition
of the earth population is deteriorating. This problem is associated with several facts,
such as: deficiency of vitally important supplements for human body, ecological
problems, modernization of food products, nutritional deficit, stress and etc. Intensive
usage of chemicals, exhausted soil and genetic engineering greatly decreased the number
of micronutrients residing in the plants and it is almost 100 years that human are born
with constant and hard deficit of such elements. It could be mentioned that modern
lifestyle has greatly changed the structure of nutrition, in the nutrition ratio the usage of
macro nutrients (fat, cholesterol, saturated fatty acids, simple sugars), rafinated food
products were increased and the number of necessary micro nutrients (food fibers,
vitamins, micro elements, non-saturated fatty acids and etc.) were decreased.

In the human body each cell needs from 600 to 650 different type of food
substances - nutrients, which are irreplaceable and are not synthesized in the human
organism. For about 32 different type of food products, more than 15 vitamins and more
than 20 microelements should be included in the human nutrition ratio, without them the
human organism could not survive.

The best solution for this problem was the creation of balanced product containing
natural ingredients, which was known under the term "biological active supplement™ (in
English food supplements), so called BAFS.

Human health depends on genes for about 10 %, on medical intervention for 15 %
and on ecological factors, nutrition and lifestyle for 70%. In the existed situation the
leading scientist believe that the most effective solution of the problem is to produce
BASF, which could fully satisfy the demand of the organism with irreplaceable
substances.

Usage of the BASF, which is doubtless important product, causes the following: 1.
Makes quick liquidation of the deficit of necessary food substances for human; 2. Adjusts
the food upon the individual needs; 3. Increases the strength of durability against the
unfavorable conditions, due to cell fermentative defense; 4. Increases and intensifies
unnecessary substance binding and their discharge from the organism.

We should always remember that BASF is not a medicine! It belongs to food
products, which is characterized by special biological activity. It could be used as: 1.
Nutrition correction; 2. Disease prevention; 3. disease treatment.

Due to before mentioned, newly scientifically proven technology of biological active
supplements is an actual direction that should be studied.

Goal of the research. The goal of the research was to establish technology of
natural biologically active food supplements originated from the grapes - BASF and
identification of new biological active food supplements.

Research tasks:

- Research and usage of concentrated juice made from Saperavi grape variety;
- Usage of Saperavi vine stem as grape processing leftover and studying new
biological active substance;

- Study of the leftover after vine trimming and making natural stilben concentration
from them:;
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Usage and research of aroma forming and phenolic components of thymus
serpyllum spread in Georgia;

Maintaning the technology of making non-alcoholic biologically active food
supplement originated from grape.

Scientific novelty

The existence of biologically active stilbenoid glucosides: trans-resveratrol
glucoside trans piceid (4'5 dihydroxy - stilben - 3 - O - B - D - glucopyranoside)
(polydatine) and also e-viniferin glucoside were identified,;

Biological active substance acetovanillone (apocynin) was identified from saperavi
grape stem and its biological activity was determined,;

From water-ethanol extract of thymus serpyllum: biological active isoflavone -
formononetin and cynaroside (luteonile glucopyranoside) were identified; also
their antioxidant activity was determined,;

Natural stilben concentrate is made from one year vine sprout, besides stilbens it
contains lignan - a- conidedrin;

Antioxidant activity towards the phenolic content of BAFS was determined;

Practical importance of the thesis

Technology of making biological active food supplement (BAFS) rich with active
natural phenolic compounds originated from grapes was established;

BASF among the phenolic compounds contains the following biological active
trans-resveratrol, trans-piceid, & - viniferin, apocynin, o - conidedrin,
formononetine, cynaroside and etc.;

BASF belongs by its functionality to the product which is characterized by
antioxidant activity, which has curative-prophylactic value;

Based on mathematical modeling BASF "Georgian Vitae rimas XXI" was
projected due to informative-analytical database.

Approbation. Result of the thesis are reviewed and presented at 2010-2013 year
scientific council meetings of Telavi |. Gogebashvili State University faculty of
agriculture sciences.

Publication. Round the thesis 8 works were published, among them one was published at
International Conference,another was published as scientific conference thesis of Telavi
state University; Novelty is confirmed by invention patent.

Structure and volume of the thesis. Thesis consists of: brief overview of the thesis,
literature overview, experimental part, results, list of literature used, transcription,
abbreviation, definition of abbreviation and enclosure. The page number of thesis is ...,
contains ... tables, ... charts.

Il. Experimental part
I1.1. Research methods and objects

Objects. For research objects we used:

1) Concentrated juice of Saperavi grape - which was produced at the enterprise using -
three-stage direct streaming evaporator "EC 316/3". ("Della tofola", "Fenko"). LTD
"Gruzvinprom", Town Gurjaani.
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2. Water-ethanol solution made from Saperavi vine stem. We have selected Saperavi
2010-2012 vintage grapes during their technical ripeness, due to its appellation zone,
particularly from Akhasheni (papris veli), Kardenakhi (Akhoebi), Kindzmarauli,
Tsinandali and Napareuli vineyards. We made water-ethanol solution of Saperavi stem as
leftover after grape processing. It was dried at the air, then granulated. Water-ethanol
extraction methods were used.

3. Natural phenolic concentrate containing stilbens. We used one-year vine sprout
(vine trimming leftover). We have granulated the vine sprout to extract the stilbens, dried
them at the air and made extraction via ethanol under the heat. Due to special scheme of
extraction we got the phenolic concentrate containing the stilbens, which we used to
produce biologically active food supplement.

4. As aromatization we used the water-ethanol solution of upper part of thymus
serpyllum picked in east Georgia, particularly fromreserved areas of Tusheti. We used
granulated and air-dried object for the solution using water ethanol extraction method.

5. Biologically active food supplement "Georgian Vitae rimas XXI" which we produced
via new technology was studied organoleptically, due to chemical characteristics and also
according to the content of biologically active substances.

Methods:

1) High-performance liquid chromatography method. We determined the identified
stilbenoids and phenolic compounds - acetovanillone (apocynin), o - conidedrin,
formononetine and cynaroside via high performance liquid chromatography method
under the conditions relevant for specific substances.

a) For stilbenoids we used: chromatography - "Varian", column - Mikrosorb 100 C18,
250X4, 6 LXId (mm); eluent A: 0,025% triftor acid; eluent B: acetonitrile (ACN)/A,
80/20. Identification was carried under the gradient regime: 0-35 wT 20-50%, B35-40
wT 50-100%; 41-46 minutes 100%; 46-48 minutes 100-20%; 48-53 minutes 20%.
Length of the wave was 306 nanometer. Eluent transition speed was 1 ml/min (Gibelia
and others 2006).

We used thin layer chromatography method for conducting the qualitative analysis of
stilbenoids on silicagel plate (Sorbfil, IITCX- IT-A 10x20). Organic solvent mixture -
chloroform : methanol (80:20) were used for system and chromatograms were developed
by diazotized sulfanilic acid.

b) Determination of acetovanilone (ponicinin), a-conidedrin, formononetin and
cynaroside was conducted via liquid chromatography "Varian. Prostar”, using the
following conditions:

column - Supercosil Lc-18-DB. 25 smx4,6mm, 5um. Eluent A-0,5% H3PO, - water
solution; eluent B-50% acetonitrile; 0,5% H3;PQOy4; 49,5%- H,0. Speed of eluent transition
Iml/min., detector - ultraviolet. Quantative chromatography of each substance was
conducted at different wave length:acetovanillone - 269 nm, a - conidedrin - 206 nm,
formononetin - 201 nm, and cynaroside - 207 nm.

The before mentioned substances were selected individually from the relevant
research institutes: acetovanillone (apocynin) and a-conidedrin - from Latvian state
institute of wood chemistry (City - Riga); formononetin and cynaroside - from the
Institute of chemistry of Plant Substances of the Academy of Sciences of Uzbekistan
(city Tashkent). We used these substances as testifiers. In order to identify the research
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objects from the substances we have extracted them individually via preparation using
silicagel.

Identification of individual substances from the research objects was conducted
based on ultraviolet, infrared specters and melting temperature, compared with relevant
witness substances and also we have considered chromatography indication:
chromatography spot Rf and color after revealing the spot. Melting temperature was
determined using the tool "MEL TEMP 3". Ultraviolet specter was done via spectometer
"VARIAN", CARRY 100, and infrared "THERMO NICOLET", AVATAR 370.

Quantitative spectrophotometric determination at ultraviolet part within 200 - 300
nm interval of individual substances and optical density for building their caliber
diagrams was done using spectrophotometer "GENESYS 10uv". As for
spectrophotometric determinations above 300 nm wavelength we used spectrophotometer
"UNICO".

2) Method of Gas chromatography. To determine the components of aroma formation
in the aromatic mixture of Thymus Serpyllum first we have isolated pentane-ether
fraction. We have fully extracted pentane-diethyl ether mixture (2:1). We processed
pentane ether fraction first with water, then with 2% NaHCO; solution. To dehydrate the
processed fraction we added non-watery Na,SO,4and left for some period. Afterwards we
filtered it at 17-18°C temperatures and under the same temperature evaporated it in a
special glass vessel. The concentration was analysed via gas chromatography method
under the following conditions: the chromatography was carried at "Perkin Elmer. Clarus
500"; capillary column - "Supelcowax 10"; 60mx0,25mm. Nitrogen carrier. Speed
Iml/min.
3) Identification of catechins. We used ethylacetate fractions extracted in advance to
carry both qualitative and quantitavie determination of catechins. As for qualitative
analysis we used papare chromatography method n-buthanol : acetic acid : water (4: 1:
2). Chromatograms were developed by vanillin reagent. Methods of spectophotometer at
500 nm was used to conduct quantitave analysis of catechins. Both catechins and
polymeric proanthocyanidins were determiend from ethyl acetate fractions.
4) Determination of phenolic acids. We have extracted the ehanol from water-ethanol
solution of vine stem, added alkaline, concentrated at the boiling water bath, afterwards
we have added alkaline to the concentrated mass, extracted with diethyl ether fraction
and analysed it via thin layer chromatography method (Sorbfil, [ITCX- I1-A 10x20). As
system we used organic solvent - chloroform : methanol (90: 10) and developed the
chromatograms by diazotized sulfanilic acid.
5) Qualitative analysis of carbohydrates. We have done the qualitative analysis of
carbohydrates produced via acid hydrolysis using paper chromatography method. As
system we used mixture of solvents: buthanol - ethyl acetate - propanol - acetic acid -
water (35 : 100 : 62 : 35 : 30). We have developed the chromatograms using ammonium
chloride and alkali mixture of ammonium molibdate (Shkolnik and etc., 1960).
6) Determination of antiradical activity. We have determined antiradical activity of
phenolic compounds identified by us and biologically active food supplement using
electro paramagnetic resonannce (EPR) method (Gardner, 1998).
7) Determination of elements. Macro elements - K, Na, Ca, Mg and iron content was
examined by atomic-absorbent spectometer.
Analysis were done via high perfomance liquid chromatography at the central laboratory
of the Institute of Viticulture, Enology and Horticulture. Antiradical activities were
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determined at Iv. Javakhishvili State University. Ultraviolet, infrared specters and
melting temperature of subtsances were determined at the institute of medical polymers
and materialsof Iv. Javakhishvili state University.

I1. 2. Research of biologically active stilbenoid glucosides found in Saperavi grape
juice

Due to the fact that Saperavi grape juice is regarded as the main ingredient of

biologically active food supplement produced via technology elaborated by us, we have

carried experiment to identify stilbenoid glucoside found in Saperavi grape juice.

We used different versions of Saperavi grape juice harvested in 2011: a) natural grape

juice; b) the same juice but concentrated; c) acid hydrolisate of the same juice; d) vacuum

juice of Saperavi produced at enterprise. We have extracted grape juice mechanically,
filtered and distilled by ethyl acetate three times at room temperature. The ethyl acetate
fractions were combined and concentrated at rotary distiller at temperature of 40°C.

We have boiled and concentrated the same grape juice, so that the volume was decreased
three times (we received 100 ml of concentrated
juice from 300ml). We have extracted the given
juice using ethyl acetate. Initial grape juice for
acid hydrolisate has undergone the before

. a mentioned conditions, afterwards we added

* B concentrated HCL, so that acid concentration in
the reaction area was 10% and hydrolysis was
conducted at the temperature of 80°C during 3

. hours.

~ Accordingly using the same concentration acid

e hydrolysis was conducted during boiling.

3 (B Hydrolisates were extracted and neutralized via

o ethyl acetate, after this we concentrated them at

rotary distiller and analyzed them.

The qualitative analysis of ethyl acetate fraction

was conducted via thin layer chromatography

(Sorbfil, IITCX- TII-A 10x20; system —

1 wouro v v Vi chloroform: methanol, 80:20). Chromatograms
were developed by diazotized sulfanyl acid

Figure 11.2.1. thin layer chromatography of ethyl acetate fractions of Saperavi grape

juice. system chloroform : Methanol (80 : 20). I. grape juice; Il. grape must;
I11. concentrated grape juice; IV. acid hydrolisate of grape juice; V. trans-
resveratrol; VI. € -viniferin; 4. non identified substance.

New substances are developed due to acid hydrolysis, which are not presented in the

juice, during juice fermentation they appear with little quantity (pick N.5, RT-16,

757min; pick N.9, RT - 26,080 min), but due to acid hydrolysis they are increased greatly

(pick N.7, RT - 16,86 min; pick N.12, RT - 26,128 min) (figure 11.2.2a,b)
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Chromatography characteristics of research substances

Table 11.2.1.

Substance, | Rf Spot color Revealing Reagent System
N
1 0.093 | Brownish-orange Diazotized sulphanilic Chloroform: Methanol
acid (80:20)
2 0.187 | Brownish-orange Diazotized sulphanilic Chloroform: Methanol
acid (80:20)
3 0.26 Yellow Diazotized sulphanilic Chloroform: Methanol
acid (80:20)
4 0.39 | Brownish-orange Diazotized sulphanilic Chloroform: Methanol
acid (80:20)
5 0.51 Bordeaux Diazotized sulphanilic Chloroform: Methanol
acid (80:20)

Individual substances with Rf produced via acid hydrolysis, by ultra violet illumination
and by maximum absorption in ultra violet spectrum is identified as trans-resveratrol and

& -viniferin using high performance chromatography (Figure 11.2.2.c,d) .
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Figure 11.2.2. a) concentrated Saperavi grape juice, b) acid hydrolisate, c) trans-
resveratrol d) e - viniferin liquid chromatography of concentrated Saperavi
grape juice

Existence of aglicones, trans-resveratrol and e-viniferin among hydrolysates and glucose

among monosaccharides indicate that Saperavi grape juice contains forms of glucosides -

accordingly trans-piceid and glucoside of € -viniferin. It could be noted that the amount
of trans-resveratrol in grape juice depends on the method of juice production. Namely the
natural grape juice has only the sign of that substance. The same juice, with natural
organic acids partly undergoes the hydrolysis during concentration, so that newly created
concentration of trans-resveratrol is 0,4 mg/l. But as a result of acid hydrolysis
concentration of trans-resveratrol is increased up to 7,3 mg/l. Concentration of trans-
resveratrol in Saperavi grape vacuum juice is 1,32 mg/l, due to half acid hydrolysis it is
increased up to 3,08 mg/l, and by full hydrolysis becomes 21,8 mg/l. Concentration of € -
viniferin in grape juice is 1,32 mg/l, due to acid hydrolysis it was increased up to 11,25
mg/l. This change indicates that e-viniferin in grape juice is presented by glycoside form.
Substance N.4 (Figure 11.2.1.) due to acid hydrolysate produces trans-resveratrol.
Within the ultra violet area it is

OH oH characterized by  maximum

I\_ o S absorption capacity at 308 and

HO™ 3 /|;ﬂ ’J 335 nm. This substance was
o e

kY -,
HO- Oy S

ontifi “iceid (4.5 -
oH identified as trans-piceid (4,5

S dyhydroxstilben-3-O-3-D-
glucopyranoside) (polydatin).

QH

PiCGidConzzOg; Mr-390

Due to the mass portion of trans-resveratrol in trans-piceid molecule and amount of
trans-resveratrol produced by hydrolysis, natural juice produced mechanically contains the
concentration of trans-piceid up to 12,4 mg/l. Vacuum juice of Saperavi vine variety used
in the production industry contains up to 35,4 mg/l, the difference is caused by grape
pressing and juice concentration.

Biological activity of stilbenoids is determined towards different directions;
particularly they reveal antioxidant (piver and etc., 2003; Chang and etc. 1992), anti
bacterial (Bavaresko and etc. 2008), anti virus (Orsin and etc. 1997) and other activities.
Due to this activity they have curative-prophylactic influence against heart-vascular,
iIschemic, cancer and other diseases (Yang and etc, 1997, Szmitko and etc. 2005; Klatsk
and etc. 1997; Balestriel and etc. 2008). _

As a result of the conducted experiment trans-resveratrol glucoside piceid (4',5-
dyhydroxystilben-3-O--D - glucopiranoside) and e-viniferin glucoside were identified in
Saperavi grape juice. Content of stilbenoid is a positive characteristic for Saperavi grape
juice and also for biologically active food supplement - “Georgian Vitae rimas XXI", as
it gives them curative-prophylactic value (Bezhuashvili and etc. 2013).
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11.3. Identification of Acetovanillone (Apocynin) from water-ethanol extract of the
stem of Saperavi vine variety

The research goal was to study the phenolic compounds found in Saperavi vine stem as
leftover of grape proccessing and to produce stem extract rich with phenolic compounds.
We used Saperavi vine stems spread in different regions of Kakheti (during technical
maturation period, leftover after grape processing). According to Saperavi vine
appellation zones we selected the following micro-zones: Akhasheni (papris veli),
Kardenakhi (Akhoebi), Kindzmarauli, Tsinandali and Napareuli vineyards.

Saperavi vine stem was dried at air up to 15-20% dampness, crushed them up to
0,1 - 0,5 mm size and conducted the extraction via 80% ethanol (we have done the
extraction by stages, duration of a single stage was 30 min, at 80 ° C temperature). We
studied the phenolic content of the extract. Particularly we determined total phenolic
compounds, proantocyanidins (Olygomeric and polymeric) and catechins.
As table 11.3.1. data shows that polymeric proantocyanidins dominate other phenolic
compounds, which are presented nearly with similar amount in the stems of Kardenakhi
and Akhasheni Saperavi vine, but the amount of other phenolic compounds prevails the
content of proantocyanidins found in Kindzmarauli, Napareuli and Tsinandali Saperavi
vine stems.

Tablell.3.1. Content of phenolic compounds in Saperavi vine stem % m.m.m.

Ne Name of Total Olygomeric Polymeric Catechins
Appelation phenols | proantocyanidins | proantocyanidins
zone
1 Akhasheni 12,9 3,7 7,0 1,5
2 | Kardenakhi 13,3 3,9 7,5 1,3
3| Kindzmarauli 12,6 3,2 7,2 1,0
4 Tsinandali 12,5 3,5 7,0 1,2
5 Napareuli 12,5 3,6 7,1 0,9

We have prolonged the research with water-ethanol extract of phenolic compounds and
studied qualitative content of phenolic acids and phenolic aldehydes. Due to this reason
we have elaborated the extract via special scheme elaborated in advance.
In Saperavi vine stem mixtures the following phenolic acids are found: vanillin, lilac,
protocatechic, galis, para-cumaric, caffeic and ferulic acids. Also 4-oxybenzaldehyde was
identified. Among phenolic acids dominates lilac acid.
Due to phenolic acid content the research objects have no difference. Our attention was
paid towards the unknown substance of redish-orange spot, which did not coincide with
any kind of phenolic acid and therefore decided to identify this substance. The research
substance was extracted individiually as preparation on the glass plate covered with
silicagel. We used individual substances - acetovanillone (apocynin) and acetosyringon
as comparision method to identify the substance. Acetosyringon was not identified.
According to chromatography data Rf-0,93 and spot color, research object coincided with
acetovanillone (apocynin), though to conduct the full identification we have carried
ultraviolet and infrared spectroscope analysis and determined the melting temperature.
Spectrum characteristics are the following: ultraviolet spectrum (diethyl ether) A max
(nm)-228; 269 ; 303. Infrared spectrum (cm ™) — 3293 (OH-phenolic); 1658 (C =O
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carbonic group); 1573 (aromatic nucleus C = together with chain); 1511 (aromatic
nucleus chain waving); 1450 (C-H chain methoxyl group); 1357 (phenolic OH); 1288 (C-
O-C methoxyl); 1187 (methoxyl group- OCH5).
Research mixture is melting at 114-115°C. According to the spectrum data and other data
indication research substance is totally relevant with compared acetovanillone, based on
this it is identified as acetovanillone (apocynin). Identified substance is soluble in the
water, acetone, water-ethanol solvent, though poorly soluble in the cold water.

Os__CHs A7 7

113 8 11

o e 1 9 10012

OH 7‘ o o o M4lnnutes
Acetovanillone (apocynin) CgH1403

Figure 11.3.1. liquid
chromatography  of  water-ethanol
diethyl ether mixture of Saperavi vine
stem. 7- acetovanillone.

Concentration of acetovanillone is - 5,2 mg/l. Acetovanillone content of water-ethanol
extract ofSaperavi is showed in the table 11.3.2.

Table 11.3.2.
Content of Acetovanillone (Apocynin) in water-ethanol extract of Saperavi vine stem
(mg/l)
Name of Saperavi appellation zones Concentration mg/I

Akhasheni 5,2

Kardenakhi 4,7

Kindzmarauli 4,0

Napareuli 3,7

Tsinandali 4,5

The experiment showed that apocynin content is about 3.7-5.2 mg/l in water-
ethanol mixture of Saperavi vine stem. The maximum quantity was determined in
Saperavi vine stem mixture of Akhahseni micro zone.

We have determined antiradical activity of extracted acetovanillone (apocynin) via
EPMR method, that gave result up to 33%. For the first time among phenolic compounds
of Saperavi vine stem low molecular biologically active supplement acetovanillone
(apocynin) was identified (Elanidze and etc. 2013).

I1. 4. Research of Stilbenoid content concentration

Due to the fact that one year vine trimming leftover is rich with natural stilbenoids and
the stem which we use for the production contains little amount or does not contain at all,
we decided to study stilbenoid content concentration content and use it for the production
of biologically active food supplement. Due to this reason we used one year vine
trimming leftover, crushed it, dried at the air and make an extraction via 96% ethyl
alcohol at 80-90 °C temperature using backfridge. We have done extraction by stages.
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After full extraction we combined extracts, concentrated them at vacuum-evaporator and
afterwards as a result of special technological stages extracted stilbenoid fractions.
Qualitatively some stilbenoids such as: trans-resveratrol, e-viniferin, tetrameric stilbens
and also non-identified stilbenoid mixtures are localized there. Except stilbens polymeric
proantocyanidins and catechins were identified in vine trimming leftover concentration.
(table 11.4.1))

Table 11.4.1.
Physicochemical characteristics of concentration containing stilbens received from vine
trimming leftover.

Name of indication Norm
Color Brownish
Transparency Non-transparent, condensed liquid
Taste Astringent-tannic
Total phenols gr/l 12,0-14,0
Trans-resveratrol mg/I 650-750
g-viniferin, mg/I 300-350
Catechins, mg/I 130-150
Proantocyanidins, gr/I 8,5-9,7

Next to the stilbenoids on the thin layer chromatography unknown substance was
revealed, therefore we decieded to identify it. We have extracted it via preparation
chromatography method. Ultraviolet specter: (EtOH), Amax 206 nm and 284 nm;
infrared specter: (Vaseline) (cm™) , 3401 (OH phenolic), 2923, 1758,1511,1457.
Research substance melts at 247-248°C
temperature. As we have compared
specter, spectophotometer and
chromatography  data of  research
substance and individual o -conidedrin,

aé they appeared identical. Existence of o -
conidedrin next to the biologically active
stilbenoids is a positive fact in the view
H for its future usage. Antiradical activity of

a -conidedrin is identified up to 35%
(Elanidze and etc. 2012).

a-conidedrin CyoH200s Mr-356

11.5. Receiving and research of vegetable aromatizator

Different vegetable materials are characterized tp contain special aroma formation
substances. These substances which are known as ether oils are presented mainly as
ethers, terpenic compounds, alcohol and etc. Ether oils are used in food production
technology to acquire special aroma. Among aromatic plants thymus serpyllum takes
special place. Due to the all of the before mentioned we decided to study and use thymus
serpyllum aroma forming substances, as water-ethanol mixture type.
For this reason we have selected upper parts of thymus serpyllum spread in Tusheti
reserved areas, dried at the air, crushed them and made water-ethanol mixture using 40%

40



ethyl alcohol. Aroma forming components were extracted using pentane-ether (2:1)
mixture and analysed them via gas chromatography method.

1 Figure 11.5.1. Gas chromatography of
aroma forming Thymus Serpyllum water-
, ethanol mixture substances; 3 - pinen; 6 -
myrcen; 7 - limonen; 9 - terpinolen; 12 -

linalool; 13 - carvacrol; 14 - timol; 15 -
1 citronella
. Water-ethanol mixture of thymus
5 serpyllum  contains  different aroma
2 ﬂ 7 LJ/’“‘—LL forming substances, such as: o -pinen,
LI ,_ML_,LH__" e 1T mircen, limonen, terpinolen, linalool,

carvacrol, timol, citronella and with
e different types, o-pinen is dominant among

them (figure 11.5.1.). With favour of these
substances water-ethanol mixture of thymus serpyllum is characterized by special strong
aroma. Because we have chosen water-ethanol mixture as purpose product - to use it in
production technology of biologically active food supplement, we decided to study its
phenolic compound content.
Results of thin layer chromatography revealed unknown substance, which is
characterized by Rf0,8 and as a result of development gives us an intensive yellow spot.
The mentioned substance does not coincide with any phenolic acid, neither lignan, nor
phenolaldehyde, though comparing with izoflavon formononetine due to chromatography
comparision the similarty was found (Rf and due to tint of spot). Except data of
chromatography research substance was extracted by preparation and spectrum analysis
was conducted. Due to the given data and on the basis of individual formononetin
comparision, they found to be identical and extracted compound by preparation was
identified as formononetin.

HO

Formononetin C1H12,0,  Mr-268

Concentration of formononetin of thymus serpyllum in water-ethanol extract was
0,5 mg/l. As a result of water-ethanol extract of thymus serpyllum analysis the content of
flavonoids - rutin, quercetin, luteonile and the content of low Rf of unknown subtsance
existence was confirmed. It could be also mentioned that chromatogram of ethyl acetate
fraction which was revealed using vanillin reagent gives intensive pink spots relevant
with(+) catechin, (-) catechin and galocatechin.
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We decided to study uknown substance which has flavonoid nature. Due to this we have
extracted it via preparation, made its ultraviolet, infrared specters, determined the melting
temperature and conducted acid hydrolysis via 4 N HCL. Hydrolisate was extracted via
ethyl acetate. Chromatography revealed luteonile extracted from hydrolisate, which is
fully relevant with substance
extracted from individual

OH
cynaroside hydrolisate. It was
0 confirmed that except results
HO .
HO of hydrolyses via spectrum
oH data research substance and

individual cynaroside were
found to be identical. The
melting temperature of
research substance is 240-
242°C.

Cynaroside C21H20011 Mr-286

Concentration of cyanroside in water-ethanol mixture was 2,7 mg/l. Antiradical activity
of cynaroside is 21-54% which was revealed via EPMR method.

I1. 6. Colloboration of production technology of biologically active supplement
""Georgian Vitae rimas XXI"

As we have mentioned before the goal of the research is an elaboration of rational
technology of producing biologically active food supplement originated from grape. Due
to this reasonnew biologically active natural substances next to the phenolic compounds
was revealed by us. Particularly acetovanillone(apocynin) was revealed in the stem of
Saperavi vine;trans-resveratrol glucoside trans piceid (polydatin) in Saperavi grape juice
- and ¢ - viniferin glucoside, in the stilbenoid concentrate with trans-resveratrol, e-
viniferin, tetrameric stilben and etc. Besides stilbenoids lignan a-conidedrin were
determined. In the aromatic extracts of Thymus serpyllum isoflavone formononetin and
luteoyl glucoside - cynaroside were determined.

Due to before mentioned we decided to preserve maximum number of biologically
active substances identified during technological processes. First of all we have
conducted the experiment to select the optimal regime for receiving phenolic compounds
from Saperavi vine stem.

Due to this we decided to establish the content of phenolic compounds and optimal
conditions of their extractions found in Saperavi vine stems spread in different regions of
Kakheti. For this reason we picked vine stems from Akhasheni (papris veli), Kardenakhi
(Akhoebi), Kindzmarauli, Napareuli and Tsinandali appellation zones during their
technical maturation phase (grape processing leftover). The factors influencing he
extraction quality were: the quality of crushing the raw materials, concentration of
ethanol and extraction duration period.

For receiving water-ethanol mixture rich with phenolic compounds of Saperavi vine stem
the optimal parameters were the following:the quality of stem crushing - 0,1 -0, 5 mm,
ethanol concentration - 40% and delay time period 14 days.
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In order to choose which extract will be appropriate mixture made under room
temperature for biologically active food supplement production, we have studied them
comparatively under room temperature during a month of formation-delay period. After we
examined the soluble phenolic compounds time by time the number of phenolic compounds
decreased greatly in the water-ethanol extract made from stems under hot conditions. As
diagram Il. 6. 1 (a) shows this decrease begins after a week of delay and within a month the
concentration of soluble phenolic compounds received by hot extraction method in a water-
ethanol extract equals the concentration of phenolic compounds existed in the water-ethanol

mixture of the stem.
6

5‘3grs/..agr/l

5gr/l

4.2gr/ 4.3gr/l 4.0 gr/l | Hot extract

I4.Ogr/l

Mixture

Diagram 11.6.1 (a) quantitative change of phenolic compounds of Saperavi vine stem during one
month delay 1) initial; 2) 7 day-night; 3) 14 day-night; 4) 21day-night; 5) 30 day-
noght. 6) Initial; 7) 30 day-night.

high
Initial After delay

Diagram Il. 1. (b). Change of phenolic compounds of Saperavi vine stem during a month delay

Also the experiments confirmed that the quantitative decrease of phenolic compounds is
caused by decrease of the number of polymeric proantocyanidins, meaning that decrease of
phenolic compounds in the extract received via hot extraction is caused by sedimentation of
proantocyanidins (diagram 1lI. 6. 1 b). Particularly in the initial extract distribution of
polyphenols and low molecular phenolic compounds made under hot conditions was 70-75%
and 25-30%. Due to a month delay the distribution was changed accordingly: 58-60% and 40-
42%. Due to before mentioned we decided to use 40% water-ethanol mixture of Saperavi vine
stem to produce biologically active food supplement. During elaboration of production
technology we decided to use not only water-ethanol mixture and stilbenoid concentration
separately but to use whole phenolic concentrate in BASF technology. We made BASF
according to different versions, which was analyzed as organoleptically as well as via chemical
characteristics. We have chosen optimal version and developed technological scheme of
biologically active food supplement (Scheme 11.6.1.). According to the scheme the production
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technology of biologically active food supplement "Georgian viate rimas XXI" was developed
accordingly:
Saperavi grape is selected, processed, grape juice is concentrated at three stage direct stream
evaporator "EC-316/3" and concentrated grape juice is received, which is stored in special
aseptic bags;

Raw material

A 4
One year vine sprout
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Scheme 11.6.1 Production technology of Biologically active food supplement
"Georgian Vitae riams XXI"
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Stem is dried at the air, crushed in 0,1-0,5 mm size, extracted by 40% ethyl alcohol at room
temperature left for two weeks and water-ethanol mixture is received, which is then
concentrated at rotary distiller and as a result concentration of phenolic compounds of stem is
produced. Concentration is stored hermetically in closed dark glass vessel and stored at fridge.
One year old vine trimming leftover is crushed, dried at the air, extracted by 96% alcohol and
stilbenoid preparation benoids produced as a result of special technological steps is extracted.
Stilbenoid preparation is combined with phenolic concentration and natural stilbenoid phenolic
concentration is produced.

o Upper parts of thymus serpyllum is picked at Tusheti reserved areas, it is dried at
the air under the shade, crushed and 40% water-ethanol mixture - aromatizator is
produced;

o Coupage of biologically active food supplement is produced accordingly:
concentrated grape juice of Saperavi is taken (not less than 65 brix), then dilluted twice
with tap water, shaked intensively and 5ml/l of stilbenoid concentration, 30 ml/l of
vegetable aromatizator and 50 mg/l of ascrobic acid is added. Coupage mixture is
shaked intensively poured into hermetically closed vessel and left for three days at 10-
12°C temperature indark and dry place. Afterwards it is bottled in 150-300 ml dark, non-
transparent special vessels and is sent for realization.

The storage time of Biologically active food supplement is a month after opening at +5°C
temperature (Stored in fridge).

Biologically active food supplement “"Georgian Vitae rimas XXI" should satisfy the
characteristics shown in table 11.6.1.

Table 11.6.1.

Organoleptic characteristics of biologically active food supplement "Georgian Vitae
rimas XXI"

Name of characteristic Norm
External view Dense, syrup type liquid
Color Reddish-brownish
Transparency Non transparent liquid
Taste and aroma Special
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Continiued

Table 11.6.1.
Chemical characteristics of biologically active food supplement "Georgina Vitae
rimas XXI"
Name of characteristics Number
Extracted substances gr/I 330-343
Total phenolic compounds gr/i 10-13
Proantocyanidins gr/I 8-11
Stilbenoids mg/
ITrans-resveratrol 30-35
Trans piceid 16,0-17,5
g-viniferin 18-23
Tetrameric stilben 5-7
Catechins mg/I 700-900
among them:
(+) catechins +
(-) epicatechin +
(x)galocatechin +
(-)epigalocatechin +
Color substances 1,995
Color intensivity (D4t Dsyo +Dg2) 29,85
K= D420/D520 1,216
Phenolic acids and phenolic aldehyde
among them are:
coniferyl aldehyde +
4 - oxybenzo-aldehyde +
para-cumaric acid +
ferulic acid +
vanillic acid +
4 - oxybenzoic acid +
lilac acid +
caffeic acid +
protocatechic acid +
galic acid +
other phenolic compounds
acetovanillone (apocynin) mg/l 2-7
a-conidedrin mg/I 5-8
Elements mg/I
K 1008
Na 287,2
Ca 54,2
Mg 70,8
Fe 1,65
Ascorbic acid (Vitamin C) not less than 50
mg/I
Antiradical activity not less than % 130
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The storage conditions should be considered in BASF technology. Particularly its should
be stored in non-transparent, dark, hermetically closed vessel at +5°C for 6 months, after
openingexpiration time of BASF is one month (Bezhuashvili, Elanidze, 2013).

11.7. Algorithm of technological processes

Algorithm is the technological process over a certain object, combination of special rules,
activities and steps to fulfill different type of operations, which can be used in any kind
of field.

The goal of our thesis - technological process of producing biological active food
supplement "Georgian Vitae rimas XXI", as it is seen from the content contains
combination of difficult activities. Because of that we decided to create an algorithm.
First of all algorithm should help the certain consumers, secondly the computer
knowledge basis of the technology (stored in computer hard disk) should give the
opportunity to any interested person (Technologist) to use the given data and produce a
product independently.

To generalize the technological process and make realization, formalized description of
the process is necessary, because of that we used the following indications:

m1 - Concentrated juice of Saperavi grape; m2 - tap water; S - Phenolic concentration
containing natural stilbenoid; A - vegetable aromatizator; H - Sugar content; M - Tartaric
acid; N - Ascorbic acid; T - time delayed; t - Temperature; d1 - dilution; d2 - mechanical
stirring of mixture; k1 - delay at dark and dry place; k2 - bottling of coupage; k3 -
storing.

Full algorithm of production technology of biologically active food supplement
"Georgian Vitae rimas XXI" is shown below (figure 11.7.1.).
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Figure 11.7.1. Full algorithm of production technology of Biologically active food supplement
"Georgian Vitae rimas XXI"
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Conclusions

1. For the first time in Saperavi vine juice stilbenoid glucoside was identified: trans-
resveratrol glucoside trans piceid (4,5 - dyhydro-oxy-stilben-3-O-B-D-glucopyranoside)
(polydatin). Trans piceid concentration in Saperavi vine juice is - 12,4 mg/l, but in
vacuum-juice is 35,5 mg/l. The existence of e-viniferin glucoside was also determined in
Saperavi vine juice.

2. For the first time biologically active phenolic compound acetovanillone (apocynin)
was identified in Saperavi vine stem. The concentration of the substance in water-ethanol
extract is 5,2 mg/l. Antioxidant activity of acetovanillone is 33%.

3. Concentration containing stilbens produced from one year vine sprout is created,
which contains great amount of trans-resveratrol, € - viniferin, stilbenoid tetramers.
Lignan a-conidedrin with amount of 3,3 mg/l was also identified in stilbenoid
concentration. Antioxidant activity of a-conidedrin is 35%.

4. In water-ethanol extract of the upper parts of thymus serpyllum picked in Tusheti
reserved areas the following aroma forming substances were identified: a-pinene,
myrcen, limonen, terpilon, linalool, carvacrol, timol, citronel and others, a-pinene is
dominant among them. Also the content of biologically active formononetin and
cynaroside (lutheoline glucopyranoside) was determined in aromotizator. Antioxidant
activity of formononetin is 21%, and cynaroside is 54%.

5. The production technology of biologically active food supplement “"Georgian Vitae
rimas XXI" was created, which considers to use Saperavi grape vacuum juice, phenolic
concentration containing stilbens, vegetable aromatizator and ascrobic acid.

Biologically active food supplement "Geogirna Vitae rimas XXI" is characterized by
high antioxidant activity (130%), which is syrup type non-alcoholic drink. The
ingerdients of BASF have the opportunity to fill the deficit of food with vital and
functional type substances and elements. BASF belongs to functional product for
curative-prophylactic value.
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