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Abstract. In the Turkestan region, there are factories for the production of wine materials and
wine, the activity of which is associated with the formation of grape pomace, which can later be
used as feed for cattle; making grape vinegar; in the production of alcohol; when preparing nutrient
media for growing yeast. However, such use is not always advisable, given the unique biochemical
composition of grape pomace. In addition, this product is not produced in Kazakhstan, and the cost
of resveratrol powder produced in Russia is about 2,452.53 rubles per 50g. This article discusses
methods for extracting resveratrol from different grape varieties using enzyme preparations.
Resveratrol is a biologically active substance from the group of polyphenols, isolated from red
grapes, grape pomace, and grape seeds, which have anticarcinogenic, antioxidant, and anti-
inflammatory properties. Extraction experiments were carried out in three combinations using A.
awamori F-RKM 0719 culture, Pectinol F-RKM 0719 enzyme preparation, and control. The
analysis carried out has fully confirmed the effectiveness of using the enzyme preparation Pectinol
F-RKM 0719. In all the experiments carried out, an increase in the amount of released resveratrol
was observed almost twice as compared with the control experiments. Also, the use of the A.
awamori F-RKM 0719 strain, the producer of the enzyme preparation Pectinol F-RKM 0719,
showed a positive effect on the resveratrol yield. When using the Cabernet Sauvignon variety, the
maximum amount of resveratrol which corresponds to the previously conducted experiments on
the extraction of resveratrol from grape berries of various varieties.
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Introduction

Kazakhstan having huge land resources with a good biochemical soil composition and a favorable
climate, especially in the south of the country, has every chance of becoming one of the leading
countries in the world in the field of viticulture and winemaking. Grapes are used to obtaining wine,
fresh and dried berries, jams, juices, etc. The traditionally recognized usefulness of grapes is confirmed
by modern studies of the antioxidant, anti-inflammatory, and antitumor activity of the resveratrol
contained in them. Positively affecting the cardiovascular system, resveratrol is present in various
proportions in all of the above viticulture products. [1].

In the conditions of the south and southeastern zone of Kazakhstan, with an abundance of solar
heat and the availability of irrigation water, vineyards allow getting a good harvest and can be highly
profitable [2]. 70 percent of all Kazakhstani grapes are grown in South Kazakhstan [3], and in recent
years there has been interesting from entrepreneurs in the field of wine production. So, in the Turkestan
region, Saryagash district, LLP Chateau Silk Alley was recently opened, specializing in the first stage in
the production of red wines, such as Cabernet Sauvignon, Cabernet Franc, Chardonnay, Muscat,
Rkatseteli, Taifi, etc. season, its production base assumes a one-time supply of 3 million liters of wine
material [4].
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At the Issyk plant, located near Almaty, they began to use enzyme preparations for the enzymatic
maceration of fruit and berry raw materials in the production of wine fifty years ago. This became a
good basis for the development of winemaking [5]. Enzymes play a multifaceted role in the living cell.
Using them in the implementation of processes associated with the destruction of the walls of plant cells
allows for maximizing the extraction of the main ingredients of plant raw materials. Therefore, enzymes
should be widely used in the food industry in the production of juices and wines.

Imported enzymes and enzyme preparations are widely used in Kazakhstan. Only the
development of biotechnology, in particular the production of enzyme preparations, will make it
possible to move the food industry to a new level without waste and low-waste technologies.

The most used industrial strains producing pectinases belong to the genus Aspergillus,
synthesizing a wide range of hydrolytic enzymes, which provide effective destruction of polymers of
plant raw materials in technologies for the production of juices fermented drinks based on juices [6].

The ingestion of polyphenols in the human body has a positive effect on the normalization of
blood pressure. Grape polyphenols in a certain amount help to improve the metabolism of substances,
especially glucose and lipids. However, it should be noted that the results of some studies show
conflicting results. Resveratrol is a polyphenol found in red wine in an amount of 0.2-7 mg / 1,
depending on the grape variety from which it is produced.

In the production technology of table grape wines, the mass concentration of phenolic substances
is not standardized [7]. At the same time, it is known that modern industrial technologies for the
production of red wines make it possible to achieve a phenol content in the range of 1.5-5 g/dm3 [8].
Food concentrate of polyphenols "Enoant" prepared from a water-alcohol infusion of sweet pomace of
Cabernet Sauvignon grapes with a total concentration of phenolic substances of 18-20 g/dm3 [9].

Among the many positive effects of resveratrol are the normalization and improvement of cellular
metabolism, the regulation of fat and carbohydrate metabolism, strengthening of the vascular wall and
reducing its permeability, improving blood rheological parameters, and anti-allergic, radioprotective,
anti-inflammatory, anti-cancer and vasodilatory effects [10-13]. It should be noted that a significant
amount of resveratrol remains in the grape pomace [12]. This healthy compound is present in the
grapes, but a fraction is lost as waste after juice production and another fraction has limited
bioavailability, reducing the effectiveness of these polyphenolic compounds [13].

Thus, a review of the literature shows the need to develop new efficient extraction methods to
increase the bioavailability of polyphenols [11]. Resveratrol is found in red wine in an amount of 0.2-7
mg / 1, depending on the grape variety from which it is produced. It should be noted that a significant
amount of resveratrol remains in the grape pomace [12].

The purpose of the research is to determine the effectiveness of the use of enzymes to obtain a
large amount of extractable resveratrol from the pomace of various grape varieties.

Materials and methods

A number of generally accepted methods were used in the studies: isolation of pure cultures of
microorganisms-producers of pectinases from the environment; determination of the degree of
pathogenicity and allergenicity of the strain by conventional methods (Birger MO, 1982) was carried out
at the Kazakh Institute of Nutrition (LLP «Nutritest»); determination of the mass concentration of
resveratrol by the method of high-performance liquid chromatography (HPLC), used for the analysis of
polyphenols in plant raw materials [14]; determination of enzymatic activity was carried out according
to the methods of the current standards (GOST R): GOST R 55298-2012 — Methods for determining
pectolytic activity. The standard applies to enzyme preparations and enzyme-containing mixtures —
sources of enzymes of the pectolytic complex used in the food industry and establishes methods for
determining pectolytic activity; https://docs.cntd.ru/document/1200100980.
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The determination of the total pectolytic activity was carried out using an LIR-2 interferometer
(Russia), where, under the influence of enzymes of the pectolytic complex, the hydrolysis of pectin was
not precipitated by zinc sulfate was determined. A unit of pectolytic activity was taken as the amount of
enzyme that, at pH 5.0 and a temperature of 30°C, catalyzes 1 g of pectin in 1 min to products that are
not precipitated by zinc sulfate.

GOST R 55293-2012 — Methods for determining cellulase activity. This standard applies to enzyme
preparations and enzyme-containing mixtures of cellulolytic action used in the food industry and
establishes a method for determining cellulase activity; https://docs.cntd.ru/document/1200100977.

Determination of cellulase activity is based on measuring the rate of formation of reducing
sugars by the Somogyi-Nelson method during the hydrolysis of carboxymethyl cellulose. A 1% solution
of sodium carboxymethyl cellulose in 0.1 M acetate buffer with pH 5 is used as a substrate for 5 minutes.
The off-scale activity of cellulase activity is such an amount that in 1 minute at a temperature of 50 ° C
and pH 5.0 hydrolyzes carboxymethyl cellulose with the formation of reducing sugars equivalent to 1
umol of glucose.

GOST R - Methods for the determination of pectate and pectin lyase activity. This standard
applies to enzyme preparations and enzyme-containing mixtures — sources of enzymes that destroy
pectin substances by the transaminase mechanism of action, used in the food industry, and establishes
methods for determining pectate and pectin-lyase activity;

The multienzyme complex was obtained by mixing enzyme preparations containing pectinase,
cellulase, 3emicellulose, and [-glucanase, which were taken in optimal amounts determined
experimentally. The enzyme preparation was mixed in a PM 100 ball mill (Retsch, Germany) for 10 min
at 250 rpm at room temperature.

Results and Discussion

To select plant raw materials as an industrial source of biologically active substances, one should
be guided by the following criteria: a relatively high content of resveratrol in the raw material, a stable
raw material base, indicators of the quality of the isolated resveratrol in accordance with the
requirements of the food and medical industry. Resveratrol is a natural phytoalexin secreted by some
plants, including grapes, as a defense against parasites such as bacteria and fungi, with most of it,
concentrated in grape skins. Studies carried out on model objects have proven the therapeutic effect of
resverotrol, but its effect is limited by its low bioavailability. It was found that the highest mass
concentration of phenolic and coloring substances was achieved with a sugar content of grapes of 180-
250 g / dm?® during the entire ripening period.

To isolate resveratrol from grape pomace, pre-crushed, extraction was carried out using an
aqueous solution of alcohol - 70% as one of the optimal extractants. To maintain the stability of
polyphenols in a concentrated extract of grape pomace, a method was developed that involves the
distillation of ethanol under vacuum from an equilibrium extract to a strength of 3% by volume. Then,
after evaporation, hot water was added, and after the removal of non-polar carotenoid compounds, fats,
and other lipophilic substances, resveratrol was extracted from the aqueous medium with aglycones.

Further, the identification of resveratrol from Cabernet Sauvignon grapes was carried out.
Detection of resveratrol in the HPLC study was performed at a wavelength of 307 nm. Resveratrol
retention time 8.3 min. Extraction experiments were carried out in three combinations using A. awamori
F-RKM 0719 culture, Pectinol F-RKM 0719 enzyme preparation, and a control using only chemicals. The
most promising for the isolation of resveratrol is Cabernet Sauvignon because the highest mass
concentration of phenolic and coloring substances is found in berries from the selected variety
(Figure 1-3).
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Figure 1. Effect of the enzyme preparation Pectinol F-RKM 0719, produced by the A. awamori F-RKM 0719
strain on the extraction of resveratrol from the pomace of Cabernet Sauvignon grapes

Enzyme preparation Pectinol F-RKM 0719, isolated from A. awamori F-RKM 0719, purification
using the sorption method and ion analysis with a high degree of color purification - 99%, with a
specific activity of 525.0 units / ml of protein, with a high the yield of enzymes by pectinase activity -
10.8 U / ml and polygalacturonase activity - 6.8 U / ml.
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Figure 2. Influence of the enzyme preparation Pectinol F-RKM 0719 produced by the A. awamori F-RKM
0719 strain on the extraction of resveratrol from the pomace of Saperavi grapes
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Figure 3. Influence of the enzyme preparation Pectinol F-RKM 0719, produced by the A. awamori F-RKM
0719 strain on the extraction of resveratrol from grapes pomace of the Matrasa variety

The A. awamori F-RKM 0719 strain was deposited in the Republican State Enterprise on the right
of economic management "Republican Collection of Microorganisms" of the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan. The enzymatic activity of the new
strain was: pectinase -1.65 U / ml, polygalacturonase - 0.97 U / ml, pectinesterase - 0.52 U / ml, pectin-
lyase - 1.30 U / ml, B-gluconase - 1.22 U / ml. / ml, cellulolytic - 0.90 units / ml [15].

When developing combined methods for obtaining an enzyme preparation, the efficiency of using
methods of purification from interfering impurities was taken into account. The method should also
ensure the maximum thermal and pH stability of the enzymes. After pre-treatment of the cultural
biomass, active enzymes were extracted, and then they were purified and concentrated. The cleaning
process includes the following steps: treatment with microporous coals; treatment with anion exchange
resins; isolation and activation of pectinases with nanosized Si-hydroxyapatite; concentration and
desalting by ultrafiltration and freeze drying [15].

The analysis carried out fully confirmed the effectiveness of the use of the enzyme preparation
Pectinol F-RKM 0719. In all the experiments carried out, an increase in the amount of resveratrol
released was observed almost twice as compared to the control experiments. Also, the use of the A.
awamori F-RKM 0719 strain, the producer of the enzyme preparation Pectinol F-RKM 0719, showed a
positive effect on the resveratrol yield. When using the Cabernet Sauvignon variety, the resveratrol
yield is maximum, which corresponds to the previously conducted experiments on the extraction of
resveratrol from grape berries of various varieties.

The temperature of the extraction process has a significant effect on the amount of resveratrol
released due to changes in the structure of the protein complex of the multienzyme component, and the
efficiency of the exchange of individual components with their contents and a set of phenomena that
change the microenvironment of the main enzyme - Pectinol F-RKM 0719 by other drugs.

Experiments on the extraction of resveratrol showed an increase in the isolated extract with an
increase in temperature from 20 to 35 ° C, a further increase in temperature had a positive effect only in
control experiments without using the A. awamori F-RKM 0719 strain and the Pectinol F-RKM 0719
enzyme preparation. The maximum extraction of resveratrol was in experiments with grape pomace of
Cabernet Sauvignon. The mass concentration of resveratrol is approximately 700 mg/ dm?® The
optimum extraction temperature was chosen at 35 ° C, with a duration of 30 minutes.
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Conclusion

In South Kazakhstan, 70 percent of all Kazakhstani grapes are grown, and the area of grapes is
increasing every year. Grapes are valuable raw materials for obtaining grape juice, wine, grape oil, and
raisins. Grape pomace is a by-product of grape processing and winemaking. By their chemical
composition, secondary products of grape processing are valuable raw material for obtaining a variety
of new products.

The use of enzyme preparations will increase the amount of extractable resveratrol from grape
pomace. Its industrial production will displace the imported product. Its use in the food industry will
positively affect the health of the population. Extraction and continued use of resveratrol are medically
recommended. Resveratrol has a positive effect on the body's metabolism, in particular on the
normalization of blood pressure and blood glucose levels, as well as improving lipid metabolism.
However, some studies have shown conflicting results, which may be related to significant restrictions
on their bioavailability. Consequently, more extensive and in-depth scientific research is needed to more
accurately determine the role of polyphenols, methods of extraction, and enhancement of their
bioavailability.

The experiments showed the effectiveness of using the A. awamori F-RKM 0719 strain, the
producer of the enzyme preparation Pectinol F-RKM 0719, and the multienzyme complex of the enzyme
preparation Pectinol F-RKM 071, while the optimum extraction temperature was chosen at 35 ° C, with
a duration of 30 minutes. Maximum extraction of resveratrol was in experiments with the pomace of
Cabernet Sauvignon, the mass concentration of resveratrol approximately 700 mg / dm?3.
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A.A. CannapOekoBa
M.Byes06 amvindazor Onmycmix Kasaxeman yrusepcumemi, Illvimxenm, Kasaxcman

Op Typai Xy3im copTTapbiHaH ¢pepMeHTTi IperapaTThiH KOMeTiMeH pecBepaTpOAAbl ady

Anaarma. Onrycrik Kaszakcranaa 6apAbIK Ka3aKCTaHABIK >Ky3iMHIH 70 maibI3bl ecipizeai >koHe
KBIA CalbIH >KY3iM aakaObl aprysa. TypkicraH oOABICBIHAA Iaparl Marepuaadapbl MeH Iapar
OHAIPETIH 3aybhITTap >KYMBIC iCTelAl, OAapAblH KBI3METi JKY3iM CBIFBIHABLAAPBIHBIH Ty3idyiMeH
OallaaHBICTBI, OJapAbl KelliHHeH ipi Kapa Maafa asblK peTiHAe TalijadaHyra; >Ky3iM Cipke CybIH
AaVipIHAAYFa; CIIMPT OHAIpyTe; allIbITKBI ©Cipy VINIH KOPEeKTiK OpTaHbl AalbIHAAY Ke3iHaze KOAJaHyra
0oaaapl. bipak, >Ky3iM CBIFBIHABLAAPBIHBIH epeKllle OMOXMMUAABIK KypaMbIH ecKepil, MyHaal
naiijasaHy 9pJAailbiM YChIHBLAMaNABL Makaaaga ¢gpepMeHTTI mpenaparrapAbl KOAJAAHBII, KY3iMHiH
9PTYPAi COpTTapbIHAH pecBepaTpOAAbl aay dAiCTepi KapacThIphlaaabl.

Pecseparpoa-Oya KpI3blA >KY3iMHEH, >KY3iM CBIFBIHABLAApbIHAH >KoHe 3KY3iM cylieKkTepiHeH
OeaiHreH, aHTUKaHIIEPOT€HAIK, aAHTUTOTBLIKTBIPFBIII >KoHe KaObIHyra Kapchl Kacuerrepi Oap
noandeHoasap TOOBIHAAFBI OMOAOTUAABIK OeaceHAl 3aTTap. beain aay Texipubeaepi A. awamori F-
RKM 0719 magennerin, nekrnHoa F-RKM 0719 ¢pepmeHTTiK ITpeniapaThiH >KoHe OaKblaayAbl KOAAaHBIII,
yll KoMOmMHamusda >Kyprisiaai. JKyprisiaren Ttaagayaap Ilekrmnoa F-RKM 0719 ¢epmentrik
IpenapaThiH IalijalaHy TUIMAIAITIH TOABIK aHBIKTaAbl. bapAbIK >Kyprisiaren Texxipubeaepae Gakblaay
ToXipnOeaepiMeH caAbICTbIpFaHAa OO/AIHIeH pecBepaTpoa MeAlllepiHiH eki ece eocyi OalikaaaAbl.
ITextmoa F-RKM 0719 ¢epmentrik mpemnapartbiH eHAipymi A. awamori F-RKM 0719 mrammbiH
KOAJaHy pecBepaTpOAAbIH IIbIFRIMBIHA OH ocepiH kepcerrti. Kabepne CoBMHBOH TYypiH KOaAjaHFaH
Ke3iHJe pecBepaTpOAAbIH IIBIFBIMBL ©Te KOIl 004aabl, Oy apTypAi cOpTTapAbIH XKY3iM XUAeKTepiHeH
pecsepaTpoaabl aay OOJNBIHIIA aaAbIH-aAa XKy prisiareH Toxxipubeaepre coiikec Keaeai.

Tyiiin ce3aep: Ky3iM, XXy3iM ITOMacel, pecsepaTpoa, noanudenoasap, pepMeHTTi Ipenapar.
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M3Baedenne pecsepaTpoaa 13 pa3HbIX COPTOB BUHOTPaja ¢ IOMOIIBIO (pepMEHTHOIO
mpermnapara

Anpsaortammsi. B IOxuom Kaszaxcrane solpammsaercst 70 IIPOLIEHTOB BCETO Ka3aXCTaHCKOTIO
BIUHOIPaja, M C KaXAbIM TO40M ILAOIIaAM BUHOIpaja yseamuusaiotcs. B Typkecranckoir obaactu
AEVICTBYIOT 3aBOABI IO IPOM3BOACTBY BMHOMAaTepuaJa U BUHA, AEATeAbHOCTh KOTOPBIX CONPSIKeHa C
oOpa3oBaHMeM BIHOTPaAHbIX BBKMMOK, KOTOpbIe B JaAbHeNIIIeM MOTYT ObITh MICIIOAb30BaHbI B KauecTse
KOpPMa A4s KPYIIHOTO POraToOro CKOTa; IIPUTOTOBAEHNS BUHOIPAagHOTO YKCyCa; B IIPOU3BOACTBE CIIUPTa;
IIpU IIOATOTOBKe MUTATEABHBIX CpeJ, AAs BhIpallyBaHNs Apoxokei. O4HaKO Takoe MCIO0Ab30BaHue He
BCerJa I1e4ecooOpa3Ho, C y4eTOM YHMKAAbHOTO OMOXMMMYECKOro cOCTaBa BMHOTPaJHBIX BBIKMMOK. B
AAHHOI CTaTbe pacCMaTPUBAIOTCA METOABI U3BAEUYeHNsI pecBepaTpoAa M3 pa3HBIX COPTOB BUMHOTpaja C
IIOMOIIIBIO (PEPMEHTHBIX ITpeIlapaToB.

Pecseparpoa - 9TO 610A0TMYECKM aKTUBHOE BeIlleCTBO U3 IPYIIIBI 110A1(EeHOAO0B, BbhljeAeHHOe U3
BIHOTpaja KpacHBIX COpPTOB, BMHOTPaAJHBIX BBDKMMOK ¥ BUHOTPaAHBIX KOCTOUEK, o0Jajalolree
AHTUKaHIIePOTeHHBIMY, aHTUOKUCAUTEABHBIMI ¥ IIPOTUBOBOCIAAUTEABHBIMM CBOMCTBaMM. OIIBITHI 110
U3BAEUEHNIO IIPOBOANAN B TPeX KOMOMHAIMX: C MCIIOAb30BaHNeM KyAbTypsl A. awamori F-RKM 0719,
¢pepmenTHOro npenapara Ilexmutor F-RKM 0719 n nposeAeHne KOHTPOABHOTO ombiTa. IIposesenHsie
aHaAM3Bl TIOAHOCTBIO ITOATBepAUAN DPPEeKTUBHOCTh MCIIOAB30BaHNA (PepMEeHTHOIO IIperapara
Ilexmumnoa F-RKM 0719. Bo Bcex mpoBeJeHHBIX DKCIepUMeHTax Ha0AI0AaeTcsl yBeAndeHre KOANdecTsa
BBIAEAEHHOIO pecsepaTpoJa IOYTH B ABa pas3a IO CPaBHEHMIO C KOHTPOABHBIMU oOmbITamu. Taxoke
II0AOXKUTEeABHOE BO3/AeIICTBIE Ha BBIXO/, pecBeparpoda OKas3alo MCII0Ab30BaHMe mTamMa A. awamori F-
RKM 0719, npoayuienrta ¢pepmenTHoro mpernapara [Texkmutoar F-RKM 0719. Ilpu ncrioas3osaHnyu copTa
Kabepne CoBMHBOH BBIXOJ pecBepaTpoda MaKCUMaAbHBIN, YTO COOTBETCTBYeT IIpeABapUTeAbHO
IIPpOBeAEHHBIM OIILITaM I10 M3BA€YEHUIO pecBepaTpoaa U3 BUHOTPAaAHBIX S0/ Pa3ANMYHBIX COPTOB.

KaroueBbie caoBa: BUHOIpaJ, BBDKMMKI BUMHOIPaJa, pecBepaTpod, MoAnQeHoAbl, (pepMeHTHBI
Ipenapar.
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