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The extraction of biologically active substance was carried out with help of combination of the physical factors:
various conditions of temperature (40, 50, 60°C) and pressure of vacuum drying (8, 14, 16 mm Hg), and also various
radiation doses by electrons with energy 12 MeV (10, 20, 40 kGy). The investigations of dynamics of definition of
extract acidity and formation level of intermediate active products are carried out. It was established that the
modification of properties of grape raw material depends on type of grapes, requirements of vacuum drying and

radiation dose by electrons.
PACS: 87.58. i

1. INTRODUCTION

Recently the increasing preference is given to the
medicines made of vegetative raw material as contrasted
to the synthetic medical products owing to indirection of
the latter. Now the perspective development of new
biologically active products is carried out on the basis of
grape use for deriving polyphenols in the form of
flavonoids. The grape is the best source of vitamins,
mineral substances and microelements, it normalises
activity of human organism, assists as preventive
measure of many diseases and has medical properties.
Value of grape and products of its processing in human
nutrition cannot be overestimated. It is not only the
important source of receipt of easily assimilated sugar
for organism, organic acids, vitamins, microelements,
but it also raises comprehensibility of nutrients, first of
all albumen. Perspective development of new
biologically active products is carried out on the basis of
use of grape pressings for deriving medical products.
According to the literature data one of the most
perspective directions of use of grape pressings is the
pharmaceutical industry. Flavonoids have the greatest
popularity and commercial value. They became a part of
the medical substances conventional in the world such
as "Endotelon", "Piknogenol", "Activna", "Antiox".
These specimens are used for treatment and preventive
measures for cardiovascular diseases, decrease of level
of cholesterol in blood, rejuvenation of organism. The
commercial cost of these extracts exceeds in many times
the cost of the initial product - grape.

Grape pressings is a perishable product which is
saved without processing 2-3 days, further use of grape
pressings is inexpedient. During the season of vintage
and its processing hundred thousand tons of grape
pressings remain. Special machining is necessary for
long-term storage of grape and products of its
processing with the purpose to avoid its spoilage. There
are many ways of storage. They are canning, freezing,
drying. The most efficient is drying. Therefore, it is
necessary to create high-performance energy-saving
dryers which could dry big amount of grape pressings up
to moisture of 6...8 % and thus to save useful

substances in the dried product. At such moisture
content the grape pressing can be saved during long-
term period and to be used in national economy as
necessary. Grape pressings can be used as raw material
for creation of medical specimens and as a high-caloric
food additive. We create thermal vacuum dryer which
helps to obtain ecology safe dehydrated foodstuff at
temperatures 40...60 °C and thus to save useful
substances in the dried products [1,2].

The purpose of this paper is research of effect of
different temperature regimes of vacuum drying onto the
dynamic of the extracted substances, and also onto
intensity of free-radical processes in grape husks and
pressing, exposed to radiation by different doses of
ionised irradiation.

2. RESULTS AND DISCUSSION

Identification of monomer polyphenols in grape
extracts of bagasse and husks was carried out for the
following kinds of grape: Cabernet and Rkatsitely - the
most widespread representatives of red and white kinds
of grape among industrial plantings in Ukraine.

The data obtained during this research is presented
in Tables 1 and 2 (method of chromatography). The
tables show that the grape bagasse contains significant
amount of polyphenols of grape, and its content is the
most in the husks of grape berry.

Table 1. Polyphenols of Rkatsitely grape
(concentration, mg/dm’)

PROBLEMS OF ATOMIC SCIENCE AND TECHNOLOGY. 2005, Ne 6.

Series: Nuclear Physics Investigations (45), p. 139-141.

Ne| Polyphenols name | In the | In the husks
pressing

1 | Gallic acid 270 448

2 | Chlorine acid 20 -

3 | Protokatekh acid 2,7 -

4 | Lilac acid 70,7 104,9

5 | Routin 6,8 28,5

6 | Kvertsetin 2,1 23,8

7 | Resveratrol - 1,1

8 | Ketekhin - 739,6

9 | Epikatekhingallat - 78,0
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According to the data of Tables 1 and 2 it is obvious
that on composition of monomer polyphenols the
extracts of bagasse and husks of red grape Cabernet and
white grape Rkatsitely differ a little.

Table 2. Polyphenols of Cabernet Grape

electrons with energy 12 MeV wusing the linear
accelerator of electrons was conducted. Radiation doses
have made 10, 20 and 40 kGy. Raise of acidity after
processing of raw material by irradiation is one of major
factors of the affecting mechanism of ionising radiation
on the process of extraction [3].

Ne | Polyphenols name | In _ the | In the husks One can see on the Table 3 one of the experiments
pressing describing dynamics of extraction of extractives from
1 Gallic acid 1180 2094 Cabernet grape husks after vacuum drying at the
3 Chlorine acid 111.8 ~ temperature 50°C using different radiation doses.
3 Protokatekh acid 2,6 -
4 Lﬁ)as a?:ifl L 672 a Table 3. Dynamics of extraction of extractives from
5 Routin 88’8 615 Cabernet grape husks after vacuum drying at the
5 Kvertsetin I 17’ 5 3 5’ 3 temperature 50°C using different radiation doses
7 Resveratrol ) 6’ 0 ’6 Radiation Time of extraction, min
8 | Ketekhin 121,6 1026,6 dose, kGy
9| Epikhtekhin 28 642 60 | 180 | 360 | 540 | 900
10 | Epikatekhingallat 5,5 6,6 Extractive substances, pH
The grape bagasse and husks have been dried in 0 4.8 48 | 46 | 4,0 | 4,0
vacuum dryer at different temperatures 40, 50, 60 °C 10 4,6 44 | 42 | 40 | 40
and pressure of 16 mm Hg. It was determined, that the 20 4.4 40 | 3,8 | 3,6 [ 3,6
lower is the temperature of drying, the less is 40 4,6 44 | 40 | 4,0 | 40

concentration of hydrogen ions in the extract. This
proves that the process of extraction goes more
intensively. The process of extraction is inhibited at
higher temperatures of drying.

Dependence of intensity of extraction from Cabernet
grape husks is presented on the Fig. 1. It was dried at
different temperatures in vacuum dryer down to
moisture of 8%.

4,9

4.8

4,7

46

acidity, pH

4,5

4,4 1

413 T T T T T
40 45 50 55 60

temperature, °C

Fig. 1. Dependence of hydrogen ions concentration
versus temperature of vacuum drying of Cabernet grape
husks. The time of drying is 60 min

The results of research confirm that intensity of
extraction from the executed material at temperature
40°C is higher than at higher temperatures. So, for
example, at temperatures 50 and 60 °C intensity of
extraction is dropped.

To increase the intensity of extraction from grape
husks and bagasse the bombarding radiation by
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After radiant processing of grape husks, dried at
temperature 50°C in vacuum dryer, the increase of
hydrogen ions concentration relatively to unirradiated
samples was registered. It has been established during
the experiment, that radiant processing of raw material
increases the process of extraction in comparison with
unirradiated raw material. The most intensity of
extraction was noted at radiation dose 20 kGy.

Complexity of structure of components of vegetative
raw material creates numerous interacting with
radiation, that probably leads to the formation of various
products of radiolysis. At bombarding radiation of these
products at the doses more than 60 kGy, the
disintegration of these products with formation of
organic acids and formaldehydes is possible. The
volatile acids are formed at small radiation doses
affecting on these products. The mechanism of increased
acidity in the irradiated samples can be explained by the
intermolecular transfer of energy, obtained through H-
links between hydroxyl groups and molecules of
hydrocarbons. The formation of acids at radiation
bombarding the samples containing hydrocarbons,
apparently, is possible to explain also by presence of
water, which gets in crystal structure and modifies the
network of hydrogen links with hydroxyl groups,
disturbing thus transfer of energy between joints. The
increase of density of hydrogen ions leads to change of
structure of the cell shell, decrease of viscosity of
extracts, breaking down of complex joints, and also
increase in penetrability of membrane structures of cells,
absorptivity, etc.

Change of properties of vegetative raw material
under affect of ionising radiation can be stipulated by
existence of some processes, as a result of which
intermediate active products are formed - free radicals,
ions in the excited state. Quantometer method [4,5] was
used to measure quantity of the formed free-radical



products in bagasse and husks of grape, dried in vacuum
dryer depending on the dose of ionising radiation
(Fig. 2). It is obvious from Fig.2, that bombarding
radiation expedites process of formation of highly-
reaction products in probed samples.
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Fig. 2. Diagrams of intensity of free-radical
products in bagasse and husks of different types of
grape which has been dried by vacuum drying versus
the dose radiation: 1-bagasse of Cabernet grape dried
at 60°C; 2-bagasse of Rkatsitely grape dried at 60°C; 3
—bagasse of Cabernet grape dried at 40°C, 4-husks of
Cabernet grape dried at 60°C, 5-husks of Rkatsitely
grape dried at 60°C, 6-husks of Cabernet grape dried
at 50°C, 7-husks of Cabernet grape dried at 40°C

CONCLUSIONS

The thermal-vacuum dryer for different types of
grape  processing was used for this paper
accomplishment. The results of researches proved, that
it is most effective to dry the grape raw material at the
temperature not above 40°C. The expediency of
application of ionising radiation in the technology of
obtaining phyto-chemical products from the dried.
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N3YYEHUE MEXAHU3MA PAIMAIIMOHHO-XUMHWYECKUX U TEPMUYECKHUX
IPEBPAIIIEHUI B ITPOJYKTAX NEPEPABOTKHA BUHOI'PAJIA

H.II. /luxuii, A.H. /loéons, B.A. Kymoeoit, C.B. Kymoeoii,
E.Il. Meogeoesa, /I.B. Meoseoes, H.B. bopucenko

OkcTpaknysi OMONOTHYECKM AaKTUBHBIX BEHIECTB ObUIAa TPOBEJICHA C IMOMOIIBI0 KOMOWHAIWM (PU3MYECKUX
(axTopoB: pasnuuHble pekuMbl TemrepaTtypsl (40, 50, 60°C) n naBneHus BakyymHo# cymku (8, 14, 16 mm Hg), a
TaKKe Pa3IMYHbIC 103bl 00IyUeHUs JIeKTpoHamu ¢ sHepruer 12 MaB (10, 20, 40 xI'p). IIpoBeneHs! uccienoBanus
JTUHAMHUKHU OTIPENIeNeHHUs] KUCIOTHOCTH SKCTPAKTOB M ypPOBHS 00pa3oBaHUS MPOMEKYTOUYHO-aKTUBHBIX MPOIYKTOB.
Iloka3zaHo, 4TO U3MEHEHNE CBOMCTB BUHOIPAHOTO ChIPbsI 3aBUCUT OT COPTa BUHOIPaja, YCIOBUI BaKyyMHON CYILIKH

Hu 103bI O6Hy‘ICHI/Iﬂ DJICKTPOHAMMU.

BUBYEHHS MEXAHI3MY PAJIALNIAHO-XIMIYHUX I TEPMIYHUX IEPETBOPEHD Y
HPOAYKTAX IIEPEPOBKHX BUHOI'PAY

MLIL. lukuii, A.M. /loeona, B.O. Kymoeuii, C.B. Kymoesuii,
O.I1. Meogeocsa, /I.B. Meoseoes, M.B. Bopucenxo

Excrpakiiito 6i0JI0rYHO aKTHMBHHX PEYOBHH OYyJIO MPOBEJEHO 32 JO0MOMOror KoMoOiHamii ¢izndHux (akTopis:
pizHi pexumu temmeparypu (40, 50, 60°C) i Trucky BakyymHoro cymiHes (8, 14, 16 mm Hg), a Takox pi3Hi 1031
OTIpOMiHEeHHS eneKkTpoHamu 3 eHeprieio 12 MeB (10, 20, 40 x['p). [IpoBeneno gocmimKeHHS TUHAMIKA KACIOTHOCTI
SKCTPAKTiB 1 PiBHS YTBOPEHHS MPOMIDKHUX aKTUBHUX MPOAYKTiB. [Ioka3aHo, 10 3MiHa BIACTUBOCTEH BHHOTPAIHOI
CHPOBHUHH 3JICKHUTH BiJI COPTY BUHOTPAJLy, yMOB BaKYyMHOT'O CYIIIHHS 1 1031 ONPOMIHEHHSI €IEKTPOHAMH.
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