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Abstract. The information about problems and prospects of development of food production processes based on high-tech
and knowledge-intensive technical solutions is presented. To accomplish these objectives the problems of rational growing of
grapes, intensive methods of production of conventional and concentrated grape juice, application of CO, ditartration for the remov-
al of wine stone were solved.

White and red table grapes, grape pomace, grape seed oil, protein and CO,-meal are the objects of the research. To evaluate
the quality of raw materials, intermediate and finished products such devices as gas-liquid and thin-layer chromatography, and spec-
trophotometer were used. Obtaining of grape juice of white and red grapes with content of tartaric acid salts less than 1 %, food dry-
ing products and products of processing of grape pomace are the intermediate results of the research. Grape juice in flexible packag-
es of «Pure-Pak» and «Doy-pack» types, CO,-extracts of seeds and skins of grapes and protein CO,-meal are the final objects of the
research. Performed research allows us to make conclusions about expediency of high-tech methods of processing of raw materials
for obtaining food products.
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Awnorauisi. [Ipezncrapneno iHpopMariro mox0 npodieMH Ta HePCIeKTHBH PO3BUTKY MPOLIECiB BUPOOHHIITBA MPOMYKTIB Xa-
pUYBaHHS HA OCHOBI BUCOKOTEXHOJIOTTYHHUX 1 HAYKOMICTKHX TEXHIYHUX pPillleHb. PO3MISHYTO MATAHHS PAIliOHAIBHOTO BUPOILLYBaHHS
BHHOTPaJy, IHTCHCHBHI CIIOCOOM OTpHMaHHS 3BHYAHHOTO 1 KOHLIEHTPOBAHOTO BHHOTPAJHOTO COKY, 3aCTOCyBaHHS crocodiB CO,-
JeTapTpaii JyIs BUAAJICHHS BHHHOTO KaMEHIO.

OO6’exkTamMu OCTIIKEHHS CIIYTyBajay OLTHI 1 YepBOHMI BHHOTPAJ CTOIOBUX COPTIB, BHHOTPaJHI BHYABKH, BHHOIPAIHA
onist, GinmkoBuit CO,-1poT. JIJ1st OLiHKY SIKICHOTO CKJIagy CHPOBHMHH, HAMIBIIPOMYKTIB i TOTOBOT NPOAYKLiT BUKOPHCTOBYBAJIM METOIH
ra30piJIMHHOI Ta TOHKOIIAPOBOi XpoMarorpadii, ciekrpodoromerp. [IpoMi>KHIM pe3yabTaToOM JTOCHIIKEHb OYJI0 OTPUMAHHS BUHO-
IPAJIHOTO COKY 3 OIJIOr0 i Y4epPBOHOTO BUHOIPAJLy 3 BMICTOM COJIei BHHHOT KMCIOTH MeHLIe | %, a TaKoX NMPOJYKTIB CYLIiHHS Ta Ie-
pepobku BiHOrpaaHO! Bi4aBky. KiHleBuit pe3ynsrar 1ociipKeHb — po3dacoBanuil y THyuki naketu Tumy «[Trop-TTak», «J{oit-Tlax»
BUHOTpagHuil cik, CO,-eKCTpaKTH 3 HACIHHS 1 IKIpKK BUHOTpary i1 OinkoBuit CO,-mpoT. BUKOHaHI JOCTIHKEHHS JO3BOISIOTH 3PO-
OWTH BHCHOBKH IIPO JOLUIBHICTE BUKOPHCTAHHS BUCOKOTEXHOJIOTTYHUX CIOCOOIB MEpepOOKH CHUPOBHHH ISl OTPHMaHHS 3aTpely-
BAaHHX IPOAYKTIB XapTyBaHHS.

Ki1040Bi c10Ba: BUHOTPa/1, BAYaBKU, BUHHUH KaMiHb, CO,-€KCTPaKT, BHHOTPATHUI CiK.
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Introduction of supercritical CO, extraction of oil and tocopherol from

the seeds of grapes is given [8]. The process of extraction
of components was carried out at the pressure of 25 MPa
and at the temperature from 40 to 80 °C (313 —353 K). In

After processing of grapes for juice or wine 35 to
40 % of pomace remain, which are not utilized practical-

ly. However, during rational processing of grape pomace
valuable substances for enrichment of yogurt and bio-
diesel production can be obtained [1]. The use of classi-
cal approaches for derivatization of fatty acids and phe-
nols contained in the products of processing of grapes is
described [2].The choice of solvent affects the degree of
extraction of polyphenols from grape seeds[3,4]. A
number of foreign publications is devoted to the extrac-
tion of antioxidants and organic acids from grape skins
and seeds, and their use in other industries [5-7].In the
work of M. Bravi, and others the description of method
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Russia, a similar process is carried out at subcritical CO,
extraction at the temperature of 20 — 22 °C (293 —295 K)
and at the pressure up to 7 MPa, and it allows to preserve
biological active substances of initial raw materials [9].
Catechin, epicatechin, quercetin, rutin and resveratrol are
found in the skin of red grapes [10]. Information about
antimicrobial properties of the extract from seeds of
grapes is available [11].

Innovative research activity, confirming the need
to develop new specialized products with social health
value grows rapidly in Russian food market. High-tech
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and innovative production processes of products made of
fruit raw materials start with their cultivation and finish
with packaging and storage of finished products. Under
conditions of direct and retaliatory sanctions with Euro-
pean countries, special attention of progressive leaders of
agricultural companies and farms was paid to cultivation
of environmentally clean products made of raw materials
of domestic breeding. The experience of Anapa agricul-
tural firms that grow grapes using organic farming tech-
nologies is extremely significant. This technology is
based on nearly complete absence of traditional fertilizers
and crop protection chemicals instead of which organic
fertilizers and biological methods of plant protection
were used. Low-waste and non-waste processing meth-
ods of plant raw materials allow to receive dietary fiber,
vegetable oils, extracts, dyes and organic acids in addi-
tion to main products. Microwave drying, processing of
raw materialswith electromagnetic field of low frequen-
cy, the extraction of valuable substances from plant ma-
trix with fluid liquefied gases relate to high-tech and in-
novative processing of agricultural raw materials. It is
suggested to use flexible packaging such as «Pure-Paky,
«Doy-Pack» and others on the basis of food polymers
which are biodegradable in soil.

The purpose of research is to carry out the anal-
ysis of ways of development of high-tech-intensive en-
terprises for processing of secondary resources of wine-
making, taking into account the world market trend of
biologically-active-products and the development of pri-
mary actions in the creation of effective levers of devel-
opment of processing industries. The objectives of the
study are development of highly effective and break-
through technology for production of valuable compo-
nents of grape pomace.

Statement of base material with
presentation of scientific results

It should be noted that the state of branches of
processing industry of agricultural raw materials is posi-
tive in general. The Russian food market is very attrac-
tive for foreign companies. The important task is to cre-
ate innovative products from recycled plant material al-
lowing to improve the efficiency and profitability of pro-
duction significantly. White and red grapes, grape pom-
ace, seeds and peels of grapes are the objects of this re-
search. Table 1 shows the grapes selected for study.

Table 1 — Comparative characteristics of grape varieties selected for the study

Grade Description Disadvantages Frost-resistance Advantages
GiftMagaracha Ripeningtimemedium- Insu.fﬁC}ent Grade does not require Stabilitytomildew
late pollination shelter for winter
Ripeningtimemedium- . Grade does not require . .
Negro late Cracking shelter for winter Stabilityto mildew
VegaZaporozh- Ripeningtime - medium |Cracking G.rade requires shelter for «one-size»
skaya winter. ofberries
Viking Ripeningtime - medium |goroshatsa Sviri?ei requires shelter for notgoroshatsa

The instruments of the Center of collective use of
Food and Processing Industry Institute of KubSTU were
used for research. Particle size analysis was performed
using the principle of dynamic light scattering of the in-
strument Zetasizer Nano S. The melting temperature of
crystals inside capillaries was determined using Stuart®
device (England) in the temperature range of 20—
400 °C. The viscosity of food products was assessed with
rotary viscometer LVDV-1I+Pro of the American firm
«Brookfield» with a measuring range of 15 000 to
6000 cps (mPas). The measurement of the color charac-
teristics of extracts, B-carotene content and chlorophyll
were determined with colorimeter Lovibond (PFX995)
of English firm «Tintometer Ltd» in a spectral range of
420-710 nm. The determination of metal content in raw
materials and products was investigated with domestic
atomic absorbing spectrometer (A-2) in a spectral range
of 190-900 nm. The vitamins B, C and toxic elements As,
Cd, Hg, Pb, Zn were determined withvoltammetric anal-
ysis instrument (STA — 1) in the range of ions of 0.001 —
1.0 mg/dm’.

Xap4oBa HayKa i TEXHOJIOTIs 76

The analysis of the content of phenolic com-

pounds and metals in food products was measured with
UV-spectrophotometric method in a measuring range of
190 — 1100 nm. The fatty acid composition of fat-
containing substances was determined with GLC-method
by the domestic chromatograph («Chromatec Crystal
5000»). The chemical composition of organic and inor-
ganic components was determined using a gas chromato-
graph (LR-2ST) of IKA company (Germany). The emul-
sification was measured in a special reactor (LR-2ST) of
IKA company (Germany).
Organic and inorganic compounds were determined by
IR spectrometer with Fourier transformation by the in-
strument Perkin Elmer (UK) in a range of 350 —-8000 cm’
'. An electronic library of spectra for comparison of
composition of samples with the standard is included into
the structure of instrument system.

Depicted in Figure 1 setting allows us to separate
grape seeds and peel from husks. About 40 % of second-
ary resources of juice and wine production, once consid-
ered to be wastes, appear during processing of grapes.
Grape berries contain from 6 to 10 % of skin, from 87 to
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91 % of pulp, from 2 to 5 % of seeds depending on the
variety and place of growing. Marc forms from 20 to
23 % of processed grapes. Juice pomace contains up to
25 % of seeds, 50 % of berries and 25 % of skin stems
after squeezing.

I — charging device, II — unit with perforated tape, 111 —
mesh conveyor, IV — fan. 6, 8,9, 10 —sieve; 1, 3, 5, 11,
12, 14 — runways; 2, 4, 7, 13 — Dona pitched
Figure 1 - Installation for separation of seeds from
grape marc.

A considerable amount of research on the pro-
cessing of grape seeds for food and feed purposes is

made at the Department of fat technology of KubSTU
involving Azarov Y.I., Dudarev M.S., Kalmanovich S.A.,
Kornena E.P., Martovschuk V.I., Mgebrishvily T.V. and
Pershakova T.V. An advanced technology of wine pro-
duction , powder from pomace of grapes are presented in
the work of Sidorenko A.V.

Figure 2 shows a production line allowing to re-
cycle COs-extracts of seeds and skin of grapes.

Dry seeds or grape skin Extraction module
generator EMF LF |
Inspection '
P / 5%: — €0, - meal
I
I
]
!____I -@-.CO;-extract

Fig. 2. Experimental line for extraction of valuable
components from seeds and skins of grapes

The difference between the line shown in Figure 2
and the technological line which was well-known earlier
is the possibility to intensify the process of CO,-
extraction with EMI bass. Table 2 shows the content fatty
acid in oil of grape seeds.

Table 2 — Mass fraction of fatty acids in a CO,-extract of grape seeds

Fattyacid Gift Magaracha Negro Vega Zaporozhskaya Viking
Myristic 0,07 0,04 0,03 0,05
Palmitic 10,07 7,81 7,55 7,48
Palmitoleic 0,20 0,19 0,12 0,07
Stearic 3,38 3,22 3,13 3,39
Oleic 20,67 19,8 17,46 18,1
Linoleic 64,63 68,09 70,87 69,8
Linolenic 0,52 0,43 0,41 0,45
Arachidic 0,19 0,13 0,13 0,18
Eicosenic 0,14 0,17 0,22 0,18
Behenic 0,04 0,03 0,02 0,06
Erucic 0,01 - 0,01

Lignocaine 0,08 0,09 0,06 0,23

As it can be seen from Table 2, in CO,-extract of grape seeds there is a set of nonessential and essential fatty
acids. Table 3 shows the evaluation of antioxidant and antiradical properties of extracts of seeds and skin of grapes.

Table 3 —The comparative evaluation of antioxidant and antiradical properties
of extracts of seeds and skin of grape berries Viking

Obiectsof research Phenols Flavonoids, p-carotene, Antiradical Antioxidantactivity,

J mg/100 g mg/100 g mg/100g activity, mg/sm* | % of inhibition
Se(e)é':"“w of grape 5500143 | 82,0:15 4,9+0,05 96,0+0,9 65,4413
CO,-extract of grape peel | 390,0£5,5 86,0+1,5 1,3+0,06 128,0+0,4 72,6£1,8
Alcohol extract of skin of )5 35 | 940116 1,1£0,05 88,0:£0,5 52,4412
grape berries

Due to the high content of essential substances CO,-extracts can be considered to be natural antioxidants. Mass
composition of amino acids in CO, grist of grape seeds after removal of CO, extractives is given in Figure 3.
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Due to mass composition of amino acid in CO,-
extracted meal of grape seeds, it can be used to enrich a
wide group of food products as a protein filler.

Findings of research results and prospects for further
investigations in this area

The scientific study of the analysis of chemical
composition of grape pomace of four varieties (Vega Za-

g

Met+Zis  Tre

Trp PhetTyr
1 @ Viking 2@Vega Zaporozhve 3@ Negro 4 M Gift Magarach

Fig. 3. Mass composition of amino acid in CQO, grist of grape seeds after removal of CO, extractives.

the applicant Tagirova P.R. It was found by experiment
that the protein content in seeds ofMagarachaPervenets
and Negro varieties is 37 — 38 %, oil content — 8.5 — 9 %.
High content of valuable components in grapes grown in
a foothill zone was determined: 1 % of protein, 0.9 % of
lipids and 1.1 % of nitrogen-free extractives . The tech-
nological methods of producing CO,-extracts from seeds
and skin of grape varieties Pervenets Magaracha and Ne-

gro with the frequency of fluctuations of the solvent to
30 cm™, affected by a low-frequency EMF in the range
of 18 —38 Hz.

It is planned to continue the research of rational
use of winemaking resources. It is planned to perform
works on food enriching with grape oil, protein meal and
extracts from seeds and skins of grapes.

porozhskaya, Viking, Negro and Gift Magaracha) was
carried out under author’s supervision. The necessity and
expediency of improving the methods of separation of
grape pomace in seeds and skin in order to obtain food
additives were proved.

The chemical composition of pomace, grape
seeds and skin was determined with the participation of
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Annotamus. [Ipencrasnena nadopmarmst o npobneMax U IepCHeKTHBAaX Pa3BUTHS MPOLECCOB MPOM3BOJICTBA MPOLYKTOB
IIUTaHUs HA OCHOBE BBICOKOTEXHOJIOTHMYHBIX M HAYKOEMKUX TEXHUYECKHX pelleHUi. J{Is BBIIOIHEHUs IOCTaBICHHOU Leu pela-
JIMChH 3aJ[ad¥l PAlMOHAIBHOTO BBIPAIIMBAHUS BHHOTPAJa, HHTCHCUBHBIE CIIOCOOBI MOMyYEeHHs! OOBIYHOTO M KOHIIEHTPHPOBAHHOTO
BHHOTrpagHoro coka. [lpumenenne cnoco6o CO,-nerapTparyu s yiajaeHnsl BAHHOTO KaMHSI.

OOGBeKTaM HCCIIeIOBAHMS CITY)KHIIU OCIbIi M KPaCHBIH BHHOIPaj CTOJIOBBIX COPTOB, BUHOIPAIHbIE BEDKUMKH, BUHOTPAIHOE
Macno, 6enkoBblit CO,-mpoT. [ OLeHKH KaueCTBEHHOIO COCTaBa ChIPbsI, MOMYMPOAYKTOB M TOTOBOW MPOIYKIUH HMCIIONB30BAIH
nprOOPBI ra30)KUIKOCTHOM M TOHKOCTIOWHOW XpoMaTorpadui, crekrpodoromerp. [IpoMeKyTOUHbIMU pe3yabTaTaMy HCCIIeOBAHMI
SBIISIETCS TIOTydYeHNE BUHOTPAIHOTO COKa M3 OEI0ro M KpacHOTO BHHOTPAZA C COAEp)KaHMeM coliel BHHHOM KHCIOTHI MeHee 1 %,
MPOIYKTHI CYIIKH W NepepabOTKH BUHOIPATHOW BEDKUMKH. K KOHEUHBIM 00BEKTAaM HCCIIEJOBAaHUH OTHOCHTCS pac(acoBaHHEIN B
ruOkue maxets! Thmna «Ilrop-Iaky, «loi-ITak» BuHOrpamHblii coK, CO,-OKCTPAKTHI U3 CEMSH M KOXHUIIBI BUHOTPAna U OCIIKOBBII
CO,-1poT. BrITOTHEHHBIE HCCITEOBAHNS TO3BOJISIIOT CAENIATh BHIBOIBI O IIEJIECOO0PA3HOCTH UCIOIB30BaHUS BEICOKOTEXHOJIOIHY-
HBIX CIIOCOOOB NEPepabOTKHU CHIPbSI IS IOy YEHHUs BOCTPEOOBAHHBIX IIPOILYKTOB ITUTAHHSI.

Ki1roueBble cji0Ba: BUHOIPAJ, BBDKUMKH, BUHHBIN KaMeHb, CO,-3KCTPaKT, BUHOTPaIHbIH COK
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Abstract. Expediency of the development of formulae and innovative technologies for production of prophylactic applica-
tion drinks possessing antioxidant, probiotic and hepatoprotective properties with the use of the secondary dairy product — whey, as
well as the domestic vegetable raw materials having a high content of bioactive substances has been substantiated.

Formulation composition of the prophylactic drinks based on cheese whey, extract of Tagetes patula flowers and the berry
filler “Strawberry” with the use of the response surface method has been developed. Bioactivity of the drinks and the complex quali-
ty indicator which accounts for the total influence of the bioactivity, organoleptic assessment and weight coefficients of the specified
unit indicators were taken as the optimization criteria; as the independent factors that were varied in the course of the experiment,
the mass fractions of the marigold flowers extract and the strawberries filler were selected. It is recommended that the mass fractions
of the berry filler “Strawberry” and the extract of Tagetes patula flowers in the prophylactic drinks are set as 7 and 20 % of the fin-
ished product, accordingly. The practical mass fraction of the citric acid of 0.2 % was determined as it ensures high organoleptic
characteristics of the finished drinks. Recommendations are given concerning development of innovative technologies of unfer-
mented and fermented strawberry whey drinks of prophylactic application enriched with the extract of Tagetes patula flowers.

Key words: whey, strawberry filler, Tagetes, bioactivity, organoleptic assessment, complex quality index, optimization, re-
sponse surface.
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* kagepa TEXHOJOTI] MOJIOKA, SKUPIB 1 mapyMepHO-KOCMETHIHIX 3ac00iB

*#%* xadempa xapaoBoi xiMil

Opnecbka HalllOHAJIbHA aKaeMisl XapuoBHX TexHoorii, M. Oxeca, Byn. Kanarna, 112, 65039

** xaempa TEXHOIOTIT KUPIB Ta MPOXYKTIB OPOMIHHS

HarionasnpHuii TexHIYHMI yHIBepCHUTET «XapKiBCHKHI NOJITEXHIYHUIH IHCTUTYT», M. XapKiB, Byll. Kuprnuoga, 2, 61002

Amnotanis. O0TpyHTOBaHO JONIUTBEHICTD PO3POOICHHS pEeLEenTyp Ta iHHOBALIHUX TEXHOJOTiH HAmoiB MPOQiIak-THIHOTO
NPU3HAYCHHS 3 AaHTHOKCHAAQHTHUMH, TIPOOIOTHYHUMH Ta I'eNaTONPOTEKTOPHIUMH BIACTUBOCTSIMH 3 BUKOPHUCTAHHSM BTOPHHHOI MO-
JIOYHOI CHPOBHHH — CHPOBATKH, @ TAKOX BITYM3HSHOI CUPOBHHH POCIMHHOIO ITOXO/DKCHHS 3 BUCOKMM BMICTOM Gi0JIOTiYHO aKTHB-
HHX PEYOBHH.

Po3pobinieHo penienTypHuil CKa HAMOIB MPOMIIAKTHYHOTO MPHU3HAYCHHS HA OCHOBI CHPHOI CHPOBATKH, EKCTPAKTY KBITIB
Tagetes patula 1 srigHoro HanoBHIOBaYa «IIoyHMILT» 3 BUKOPUCTaHHSIM METOIOJIOTT IIOBEPXHI BIATYKY. Y SKOCTI KPUTEpIiB ONTH-
Mi3arii 06paHo GioJOriYHy aKTHBHICTH HAIOIB i KOMIUICKCHHI IMOKa3HHK SKOCTI, SIKMil BPaXOBY€ CYKYIHHl BIUTHB 0i0JIOr14HOI aK-
THBHOCTI, OPTaHOJICITUYHOI OLIHKY 1 KOS]IL[iEHTIB BATOMOCTI 3a3HAYCHHX OAMHUYHHUX MMOKAa3HUKIB; HE3aJIKHUMHU (aKTOpaMH, SIKi
BapIOBAINCS, B EKCIIEPUMEHTI — MAcOBi YaCTKH EKCTPaKTy KBITIB HOPHOOPHBIIB i MOJYHHYHOTO HANOBHIOBa4a. PekoMeHIOBaHO
MacoOBY YacTKY SITiJHOTO HarmoBHIoBa4a «[lomyHHIL» Ta eKCTpakTy KBITiB Tagetes patula B Hanosix mMpo(iIaKTHYHOTO MPU3HAYCHHS
BcraHoBUTH 7 1 20 % Bif Macw rOTOBOrO MPOMYKTY BiMOBiAHO. BH3HAYeHO paliOHAbHYy MacoBY YacTKy JUMOHHOI KHCIIOTH —
0,2 %, sixa 3abe3nedye BUCOKI OPraHOJICITUYHI XapaKTepHCTUKU TOTOBHX HaroiB. HaBeneHo pexomenmamnii 3 po3poOKy iHHOBAIIIH-
HHX TEXHOJIOTiH He)epMEHTOBAHMX i ePMEHTOBAHHX CHPOBATKOBO-IIOYHHYHHX HAIOIB MPOQiIaKTHYHOTO NPHU3HAYCHHS, 30araJe-
HUX EKCTPAKTOM KBIiTiB Tagetes patula.

KiouoBi ciioBa: cupoBarka, MOJyHUYHHIN HarmoBHIOBaY, Tagetes, GiONOTiYHA AKTUBHICTh, OPraHOJNCITHYHA OLIHKA, KOM-
TUICKCHUH MOKA3HHUK SIKOCTI, ONITHMI3aLlisl, TOBEPXHS BiATYKY.
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