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6356w 93H039M0 5 BOMEMZONDS0 5JH0VIG0 856396980¢m930. Caa9gbom 0bs,
Hmd fodfob 9gbBH®sdH0 G0IMH0s BOMEPMZ0IMHs©  sdB0GO 60300096M9098000-
39660 6590090000 ©5 bsbosmgds Lozdom ds@seo sbBomJbosbdnmmo
394Ho3mdom, begwer ffodfol  bgomol Jgoagbocrmdsdo  Fs63mdL  SegmoryxgHo
3b0dm3560 0593980, 396 -6 Cobeaenol 05535, HMIge bgsg dergool 3bodm3zs60
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bdgero bsdzbzs®o - 36093960.
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536300 0baMg0gbEgdol: Fgusgergo  $306mdx3900L, (30egd0U,
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©IBOBOG0. dmm igmgddo AsbLog MMM MWO YgMMoEEYds godmds 9.§.
2996930996 153390 3OMOJEHIOL, HMIWIGOOEG BOFEHOLIMOIO BOMEMAOIMSQ
39300 603000gMYdJOOL GOPMBWOMBDL Fomdmoybb.

®d30mgsbo  Logmbo@®m  Bsfomdo  BobmdMozo  ImbIsMmgdOL,
Ambobargmdols gggws xaxol dogm bgerdolsfigromd s 4mzguEmovy®
3390530 MQMEsMs© A58mbayggbgdgwn, 33900l dg@oe 9603369cmgzs6
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5060360 M35eLEBOHOLOM A9BLSFMPMGOO YMHOELBOLYd0S g03069mdOL
39mMoo  bgwgmeol - Fomgmboymas gm®mdbol Fodfiol godmygbgds,
OMIGoE  d0MREezmbmogdol Boligmer  Fysmml  Fomdmoagbl, dols
9905996emds3do gol go@sdobgdo (B, B, B,, B,, By, C, E, K, PP), do36m
Q5 3530Mm gengdgbBgdo (Fe, Mn, Zn, Mg, Ca, Cu) gaogmbmogdo, baxgtmo
Q5 MRIM0 3b0dMm3zs60 0553900 s bbgs bogmogMgdgdo (Gvinianidze 2017,
Kikalishvili 2012, Ozcan 2012).

fodfol  gduB®sdBo o  bgmo  gedmomBgzs  9bGHOMOHMIdO,
36300509 BHMM0,  96E0sMgMMLZgOHMmBmo,  Bggols s 9Bogdols
Lofiobso@dgam dmddggdom. 3OHMmJBL 960FgdL ©og@EHwe 030L9d9dL,
5da0gMgdls mGs60BIoL 0dmBoEgBLs s 96EHOMJLOIBEH M odBH03Md,
0f393L LoLbdsME3ms 3930esMmgdOL 3900gdol LOdFBI0EOL AoBMmWILS s
d90f93900md0L 9930M09dL (KapomaTos 2010).
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(Kampenbsnn 2012).
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9bEH®sdBHBY  (8393000L LsgMm™ MH3MmEIbMBOL 5-7%). 53560l VOOl
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dmbofoegmdl  sg39m0l  dmdfGoxrgdsdo s  BabBIoMfYwgdmsb  gMmo,
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The search for mixed raw materials containing biologically active substances and
their use in terms of increasing the biological value in flour confectionery products
with functional purposes is very promising. The article discusses the possibility of
using secondary products of grape processing in the production of floury confectionery
products with functional purposes. The technology for obtaining the hydrophilic extract
of sweet (unfermented) seeds of red grapes was developed, and the organoleptic and
biologically active indicators of the extract, and the fatty acid composition of grape-seed
oil were studied. It was determined that the seed extract is rich in biologically active
substances - phenolic compounds and is characterized by fairly high antioxidant activity,
while the composition of the grape-seed oil is dominated by polyunsaturated fatty acids,
particularly w-6 linoleic acid, which accounts for up to 70% of the total amount of fatty
acids. This allows us to consider secondary products of grape processing as functional
ingredients. The positive effect of these ingredients on the dry cookies was determined.
The technology and recipe for dry cookies—crackers with a high nutritional value were

developed.
Keywords: grape seed; sweet seed hydrophilic extract; grape-seed oil; dry cookies — cracker.

Introduction. Maintaining health and prolonging life can be achieved through
healthy and nutritious food and preventing diseases caused by unbalanced food.

Flour confectionery products are widely used by people in their everyday lives,
therefore providing the population with high-quality functional flour products
possessing therapeutic and prophylactic properties is of great importance.

The quality, biological value, and taste of flour confectionery products can be
improved through the wide use of non-traditional vegetable raw materials. From
this point of view, it is particularly noteworthy to use the secondary raw material

of winemaking - red grape seed, which is a valuable source of bioflavonoids. Its
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composition includes vitamins (B,, B,, B,, B, B,, C, E, K, PP), micro and macro
elements (Fe, Mn, Zn, Mg, Ca, Cu), flavonoids, saturated and unsaturated fatty
acids and others substances (Gvinianidze 2017, Kikalishvili 2012, Ozcan 2012).

To date, numerous studies have established a direct link between disturbances
in nutrition structure and a strong rise in diseases, therefore, the search for and
use of functional plant products rich in irreplaceable ingredients is a priority in
healthy nutrition (Kaprelynts 2012).

The goal and objectives of the research. The goal of the research was to prepare
and assess the quality of dry cookies - crackers of high biological value using
grapeseed and seed oil extracts rich in biologically active substances, for which:

- we obtained an extract from sweet (unfermented) seeds of red-fruited grapes
and evaluated them by organoleptic and physicochemical parameters;

- the seed extract was used to intensify the cracker dough preparation process;

- The recipe and preparation technology of functional purpose dry cookies -
cracker was developed;

- The organoleptic and physicochemical indicators of the quality of a new
range of dry cookie - crackers were determined.

Research objects and methods. Studies were conducted at the departments
of Food Technology, Environmental Protection, and Chemical Technologies of
Akaki Tsereteli State University and Natural Compounds Research Laboratories
of Batumi Shota Rustaveli State University. The secondary raw materials of
winemaking, red grape seeds, were selected as the research object; dry cookie -
crackers prepared according to a traditional recipe and cracker control samples;
the organoleptic and physicochemical indicators of the products were tested
following the existing standard (Amer 2004).

The number of total phenols in the grapeseed extract was determined by
the spectrophotometric method with the Folin-Ciocalteu reagent, the number
of total flavonoids by the spectral method, and the antioxidant activity was
determined by the DPPH method (free radical colorimetry, with 50% inhibition
of the radical). The fatty acid composition of grapeseed oil was determined by
a standard method on a chromatograph ,Xpomarex-Kpucranz 5000.1¢ using a
plasma-ionization detector.

The microstructure of the semi-finished product was evaluated with a stereo
microscope XT2-VI, and the physicochemical parameters of cookies were
evaluated by standard methods.

Results and their discussion. n order to study the effect of seed extract on dry
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cake-crackers, we initially prepared a hydrophilic extract of the secondary raw
material of winemaking - sweet (unfermented) seed of red grapes, for which the
optimal extraction parameters were pre-determined as follows: hydromodule
1:2; extraction duration - 2 hours; extraction temperature — 60 °C; extracting aget
- water, with the addition of 2% citric acid. The analysis revealed that the most
complete extraction of biologically active substances was observed by preliminary
drying of the washed grapeseeds in the oven at a temperature of 50-55 °C. Dried
and crushed seeds of 0.5 mm size were placed in an innovative periodic-action
extractor with a pulsator (vibration frequency of 2-3 sec™ and amplitude of 1-2
mm) (Gapenko 2004, Kopaleishvili 2017).

After the end of the extraction process, extract No. 1 was poured out of the
extractor, and the raw material remaining in the extractor was repeatedly
extracted by the same method. At the end of the extraction, extract No. 2 was
obtained, which was added to extract No. 1 and dried in the oven at 55 °C to 50%
dry matter content.

The obtained extract was examined by organoleptic and biochemical indicators.

According to the organoleptic indicators, the grapeseed extract is a slightly
dark, sour, and odorless liquid.

It was determined that the extract obtained from the sweet (unfermented)
seeds of red grapes is rich in biologically active substances and is characterized by
fairly high antioxidant activity.

Temperature stability studies have shown that the extract is stable when heated
up to 100 °C. Therefore, the use of the extract as a component of food products is
appropriate and justified.

The fatty acid composition of grape-seed oil was determined and it was found
that polyunsaturated fatty acids, particularly -6 linoleic acid, account for 62-
66% of the total amount of fatty acids.

Atthe next stage of the research, the positive influence of functional ingredients
on the structure of the dough and the quality of cookies was studied, and the
technology and recipe of a high nutritional value dried layered cookie-cracker
was developed.

In laboratory conditions, dry cookies - crackers were prepared using the
method of leavened dough. The leavened dough with a moisture content of 50-
54% was kneaded on the grape seed extract (5-7% of the total amount of flour).
The duration of fermentation of leavened dough is 6-7 hours, the duration of

dough delay is 1 hour, The efficiency of the dough preparation was evaluated by
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the accumulation of acids in the leaven and dough.

The results of the experiment showed that the acidity at the end of the
fermentation increased more when using the grape-seed extract in the test
samples, compared to the control sample, and accordingly, the concentration of
hydrogen ions decreased. It should be noted that if the acidity in the control
sample reached 8°H (neimani) after 7-8 hours, the same result was reached in the
test samples after 2.5-3 hours.

It was found that the hydrophilic extract of sweet (unfermented) grape seeds,
as a source of nitric and mineral nutrients for yeasts and lactic acid bacteria, is
involved in leavened dough maturation and, together with carbohydrates, is an
effective means of increasing the fermentation activity of yeasts and ensures the
acceleration of the fermentation process of leavened dough (Belyaev 2018).

As for the grape-seed oil, it was used twice when rolling the dough, thus
achieving the cracker’s layer texture.

At the final stage of the research, a functional dry cookie - cracker recipe
was developed using the grapeseed and seed oil extracts, and the organoleptic
and physicochemical indicators of a new range of cracker “TSIPTSA” were
determined.

Conclusion. The conducted studies revealed that the use of the extract and
oil obtained from the sweet (unfermented) seed of the red grape containing
biologically active substances of plant origin allows obtaining a dry cookie -cracker
with a high biological value and a functional purpose, whose organoleptic and
physicochemical indicators meet the requirements of aforementioned products
specified in the existing standard. Taking into account the research, the new

range will play a positive role in therapeutic and preventive nutrition.
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