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The topicality. Despite the existing numerous herbal supplements, sunflower isolate is quite
promising. Protein isolate has high nutritional value, balanced amino acid composition, except
for low levels of lysine. Purpose and methods. There is a substantiation of optimal amount
of sunflower isolate introduction into the recipe of cheese product, analysis of organoleptic
and physicochemical parameters of the developed product, technology improvement of
cheese products with changed recipe composition. Research methods are organoleptic,
physicochemical, structural-mechanical, mathematical processing of experimental data using
computer technology. Results. According to the results of organoleptic evaluation, the cheese
product with sunflower isolate in the amount of 0.5% exceeded the analogue by 0.8 points, and
the second sample is by 1.5 points. The titrated acidity of the analogue is 8.2 and 4.6 degrees
higher than 1 and 2 samples, respectively. The value of the mass fraction of moisture decreased
with increasing percentage of sunflower isolate by 0.7 and 1.7%. The rheological parameters of
samples 1 and 2 relative to the analogue were higher: penetration forces at 7.78 and 7.88 kN /
m2, and elasticities at 4.75 and 4.79 kN / m2. Microbiological parameters did not exceed the
normative values. Conclusions and discussions. The developed craft cheese product with the
introduction of 0.5% sunflower isolate meets the requirements of regulatory documentation
and consumers, which allows expanding the range. The scientific novelty of the obtained results
is that sunflower isolate was first proposed as a protein recipe component of fermented milk
product and its effect on physicochemical and rheological parameters was studied. The practical
significance of the obtained results is manifested in the ability to use the proposed technology
and recipe of the cheese product both in factories and in low-capacity enterprises.

Keywords: sourmilk cheese;cheese product;sunflowerisolate; organoleptic; physicochemical
parameters; rheology; microbiological indicators.
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The topicality of the problem

Formulation of the problem. Food shortages, the constant growth of the world’s
population provoke the search for new resources, especially protein from unconventional
raw materials. Statistics claim that almost 25% of the population does not eat enough
protein, which is a source of amino acids and nitrogen. Today, most manufacturers
combine animal and plant proteins to address this issue. Despite the existing numerous
herbal supplements, sunflower isolate is quite promising.

Sunflower is an agricultural crop widely represented in Ukraine as the main raw
material for oil production. As a result of technological processing about 30% of meal
is formed. It solves not only the issue of utilization and storage of waste from the
main production, but also the production of sunflower isolate. Protein isolate has high
nutritional value, balanced amino acid composition, except for low levels of lysine. A
valuable property of this product is also the absence of toxic substances.

Lactic acid products made according to classic recipes have certain functional
properties, but need to be improved to expand their range and focus to obtain high
quality products for human consumption.

State study of the problem. The question of the use of sunflower isolate in the food
industry was studied in the works of H. Nan and others (2019), Dabbour M., He R., Ma
H.,Musa A. (2018), Briickner J., Mieth G., Dabrowski K., Gwiazda S., Rutkowski A. (1982),
Dube M., Schifer C., Neidhart S., Carle R. (2007), Shchekoldina T., Aide, M. (2014),
Mehryar L., Esmaiili M., Zeynali (2017), Salgado P. R., Molina Ortiz S. E., Petruccelli S.
(2012), Evlash V., Tovma L., Tsykhanovska I., Gaprindashvili N. (2019).

Unresolved issues. Along with the innovative products development with sunflower
isolate in the literature there is almost no information about fermented milk products
with this additive. Sunflower isolate as a form of vegetable protein without a specific
taste and smell is a cost-effective raw material that allows its widespread use in various
proportions. Given the in-depth study of physicochemical, rheological and biological
characteristics of sunflower isolate by scientists in different countries (Taha et al.,
2013; Ivanova et al., 2013; 2017; Pickardt et al., 2011), the question of development
relevance and production of innovative sour-milk products with sunflower isolate
becomes expedient and substantiated.

Development of curd sour milk product will allow expanding the existing range;
will promote use of regional raw materials.

Purpose and research methods

The purpose of the article is to substantiate the introduction of the optimal amount
of sunflower isolate into the recipe of the cheese product, analysis of organoleptic and
physicochemical parameters of the developed product, the technology improvement of
cheese products with a changed recipe.

The methodological basis of the study is to study the level of consumption of this type
of dairy products, analysis of shortcomings and finding ways to solve them.

Research methods are organoleptic, physicochemical, structural-mechanical,
mathematical processing of experimental data using computer technology.

The research object is the production technology of cheese product using sunflower
isolate.
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The subject of research is sour milk cheese (DSTU 4554: 2006), samples of cheese
product with sunflower isolate (DSTU 4503: 2005), model samples of cheese product
with the addition of sunflower isolate in the amount of 0.5, 1.0% of the total weight.

The scientific novelty of the obtained results is that sunflower isolate was first
proposed as a protein recipe component of fermented milk product. The influence
of sunflower isolate on physicochemical and rheological parameters of the finished
product was studied for the first time.

The information base of the research is based on scientific articles, materials of
international scientific-practical conferences of scientists of Ukraine and abroad,
normative and technical documentation.

Research results

Healthy food production is an important issue for scientists and manufacturers.
Current trends in nutrition of the Ukrainian population encourage improving existing
or even developing new foods. Sunflower isolate of TM “Fruty Yummy” was used to
develop the recipe of the cheese product (Table 1).

Tabl. 1. Recipe for curd product with sunflower isolate, %

Sample
Components
1 2
Cottage cheese 99,5 99,0
Sunflower isolate 0,5 1,0
Total 100,0 100,0

Analyzing the literature data of sunflower isolate, we concluded that the supplement
is characterized by a high content of protein (about 83.8%) and fiber (about 12%). It also
contains all the essential amino acids. The first limiting amino acid of these is lysine.

The basis of the advanced technology of production of a curd product with
sunflower isolate is the traditional scheme of production of sour-milk cheese. The basic
technological scheme is presented in fig. 1.

The production of an innovative product differs from traditional technology only
by an additional technological stage and the introduction of sunflower isolate.

Given that cheese products are common foods and are recommended for all age
groups, organoleptic characteristics should be at a high level. The sensory evaluation
of the developed products and sour milk cheese was performed by a group of tasters of
five people.

Each of the indicators were assessed a maximum of five points. The results of
organoleptic evaluation are presented in table 2.
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Fig. 1. Schematic technological scheme of cheese product production
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Tabl. 2. Organoleptic evaluation of test samples, M+m

Indicator Sample
analogue 1 2
Taste and smell 4,4+0,16 4,8+0,12 2,8+0,17
Consistency and appearance 4,4+0,10 4,8+0,13 3,6%0,10
Color 4,8+0,08 4,8+0,13 3,4%0,11

Sour milk cheese produced by traditional technology must have the following
characteristics of the studied indicators: consistency and appearance are smear or
crumbly, allowed slight granularity and slight separation of serum; taste and smell are
characteristically sour-milk, without extraneous tastes; color is white or with a cream
shade on all weight. In view of this and the results presented in table 2, it should be
noted that the analogue in all indicators is rated higher than the second sample. In
total, it was estimated at 4.5 points. Sample N2 1 with the addition of 0.5% sunflower
isolate according to the results of the tasting evaluation exceeded the analogue by 0.8
points. Its taste and smell were characteristic of sour milk with a pleasant taste of the
plant component. The consistency of the first sample was characterized by the presence
of filler particles and was moderately dense.

Given that the conditions of the research (technological parameters and the main
components of the recipes) were identical, it should be noted that one percent of the
introduced protein food isolate leads to a deterioration in the consumer characteristics
of the product. The introduced plant component in the amount of 0.5% does not spoil
the organoleptic characteristics of the cheese product and meets the requirements of
DSTU 4503: 2005.

During the development of innovative products, not only the organoleptic
characteristics of the product but also the technological ones are important, which
is the purpose of further research in this direction. All physicochemical studies of
the samples were performed three times. The results of studies of physicochemical
parameters are presented in table 3.

The highest value of the titrated acidity of the studied samples after packaging is
characterized by the analogue. Its titrated acidity is 8.2 and 4.6 degrees higher than the
first and second samples, respectively.

Mass fraction of moisture is an important indicator of quality for most foods. It
determines the organoleptic and rheological parameters of the product, affects the shelf
life and is used in economic calculations. The value of the mass fraction of moisture
decreased with increasing percentage of sunflower isolate. The difference in relation to
the analogue is 0.7 and 1.7%, respectively. This indicator did not significantly affect the
quality of the product and was within the regulatory framework.

Penetration and elasticity efforts characterize the rheological parameters of the
product. Thus, the penetration rate expresses the depth of penetration of a body of
standard shape (calibrated needle) into semi-liquid and semi-solid materials under
a certain mode, which determines the ability of the body to penetrate the material, and
the material is to resist this penetration. For its part, elasticity characterizes the ability
of bodies to regain their shape and volume after the cessation of external forces. The
increase in the penetration of the curd product is observed with increasing percentage
of the introduced plant component. The increase in the value of the elasticity index is
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also associated with the introduction into the recipe of the curd product of sunflower
isolate. However, it should be noted that a significant difference between the rheological
parameters of the first and second samples is not observed. Compared to the analogue,
the difference between the values of the penetration force is 7.78 and 7.88 kN / m2, and
the elasticity is 4.75 and 4.79 kN / m2.

Tabl. 3. The results of physicochemical and rheological parameters after packaging, M+*m

Indicator Sample
analogue 1 2

Titrated acidity, OT 133,8+0,02 | 125,6*0,01 | 129,2+0,05
Mass fraction of moisture, % 75,4+0,42 74,7%0,57 73,7+0,57
Mass fraction of dry matter,%, including:

fat 15£0,12 15,2%0,18 15,2%0,20
protein 17,3+0,19 | 17,4%0,61 | 17,4+0,24
Penetration effort kN / m2 10,30+4,27 | 18,08+2,60 | 18,18%2,60
Elasticity kN / m2 6,90+1,29 11,65+1,22 | 11,69+1,22

Therefore, the introduction into the formulation of the cheese product of sunflower
isolate contributes to the improvement of the rheological parameters of the finished
product and affects the ability to preserve the form during transportation and sale.

The characteristics of the product will not be considered complete if the
microbiological parameters have not been studied. Microbiological indicators of sour
milk cheese and cheese products with a vegetable component should not exceed the
criteria established by regulatory legal acts. The studies were performed after packaging
and at the end of shelf life. Expiration date of sour milk cheese at a storage temperature
of 2 0C to 6 OC in the case of packaging in parchment up to 3 days, and non-thermoses
cheese product at a storage temperature of 0 OC to 2 0C has expiration date of not
more than 4 days. Microbiological parameters of the studied samples during storage
are given in the table 4.

Tabl. 4. Microbiological parameters of the studied samples

Meanings
Indicator after packing for the expiration date
ana- 1 2 ana- 1 9
logue logue
The number of lactic acid
bacteria, CFU in 1 g of 1,1x10° | 1,2x10° | 1,1x10° | 5,1x10° | 4,7x10° | 4,8x10°
product, not less
CBglcite;g;Of(g;;E)srilg ichia Not Not Not Not Not Not
ino %Ol go f product found found found found found found
The number of molds, CFU in <10 <10 <10 <10 <10 <10
1 g of product, not more
T};eo%r;fscﬁcﬁfgggiong M| 00 | <100 | <100 | <100 | <100 | <100
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Continuation of the Table 4

Pathogenic microorganisms,

. . . Not Not Not Not Not Not
in particular Salmonella, in

found found found found found found

25 g of product
Staphylococcus aureus, Not Not Not Not Not Not
in 0.01 g of product found found found found found found

The results of microbiological studies presented in table 4 showed that at the end of
the shelf life of cottage cheese and cheese products were not observed BGKP, pathogens
and Staphylococcus aureus, and the number of yeasts and molds was within normal
limits. The number of lactic acid bacteria of the analogue at the expiration date was
higher due to the increase in the mass fraction of moisture and the high value of water
activity.

From the obtained results it can be concluded that the introduction into the
formulation of fermented milk product sunflower isolate did not significantly affect the
microbiological parameters of the finished product, and hence the final expiration date.

Conclusions and results discussion

Thus, the following conclusions are:

1. According to the results of organoleptic evaluation of the studied samples, it
should be noted that the introduction of 0.5 percent of sunflower isolate in the recipe
of the curd product helps to improve the consumer characteristics of the product.

2. As a result of the analysis of physicochemical and rheological parameters
of samples after packing there is a slight decrease in the value of titratable acidity
of cheese products relative to the analogue and, at the same time, improvement of
structural and mechanical characteristics.

3. The microbiological parameters of the finished products for the final shelf life
were within the normative documents, and therefore, the introduction into the recipe
of sunflower isolate did not have a negative impact.

4. The developed craft cheese product with the introduction of 0.5% sunflower
isolate meets the requirements of consumers, which will expand the existing range.

The practical significance of the obtained results is manifested in the ability to use
the proposed technology and recipe of the cheese product both in factories and in low-
capacity enterprises.

Prospects for further research are a deeper analysis of the interaction of plant
and animal proteins with the possibility of expanding the range of functional dairy
products.
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IHHOBAIIIVTHI ACHEKTU BUKOPUCTAHHSA COHAIIHUKOBOIO
I130JIATY B TEXHOJIOTII KPA®TOBUX CUPKOBMX BUPOBIB

AKTyanpHicTh. He3Bakalouy Ha iCHYIOUi YMCIEHHI POCAMHHI M06aBKY, JOBOMI TEPCIieK-
TUBHUM € i 30JIAT COHSIHNKY. [TpOTeiH i30Ty Ma€e BUCOKY IMOKMBHY I[iHHICTh, 36a71aHCOBAHMIA
aMiHOKVMCIOTHUIT CKIajl, 32 BUHSITKOM HM3bKOTO PiBHS /isuHy. MeTta i MeTtogu. O6GTpyHTYyBaH-
HS BBEJIEHHSI B PEIEITYPY CUPKOBOTO BUPOOY ONTUMAIBHOI KiJIbKOCTi COHSIITHUKOBOTO i307ISITY,
aHaJi3 OPraHOMENTUYHMX Ta (Hi3MKO-XiMiUHMUX TTOKA3HYMKIB PO3POOIEHOTO TPOAYKTY, YAOCKOHA-
JIEHHSI TEXHOJIOTi1 BMPOG6iB CMPKOBMX 31 3MiHEHUM PeLieNTypPHUM CKIagoM. MeToau AOCTiIsKeH-
HS: OpPraHONeNTUYHI, hi3MKO-XiMiuHi, CTPYKTYpHO-MeXaHiuHi, MaTeMaTuyHa 00pobKa eKcrepu-
MEeHTaIbHMX JaHUX 3a JOTIOMOT'0I0 KOMIT IOTePHMX TEXHOJIOTiii. Pe3ynbraTn. 3a pe3yabraTaMu
OpPraHOJIeNITUYHOI OIiHKYM CHMPKOBUII IMPOAYKT i3 COHSIIHUMKOBUM i30/I9TOM Y KiIBKOCTI
0,5 % nepeBuInuB aHajaor Ha 0,8 6anu, a Ipyruii 3pa3ok — Ha 1,5 6aau. TuTpoBaHa KUCIOTHICTD
aHasiora Ha 8,2 Ta 4,6 rpajgycu Bullla BignoBigHo 1 Ta 2 3paskiB. 3HaUeHHs ITOKa3HMKa MacoBOi
YACTKY BOJIOTY 3HMKYBAIOCS 3i 36iIbIIEHHSIM BiICOTKA COHSIIITHMKOBOTO i30Ty Ha 0,7 Ta 1,7 %.
Peonoriuni moka3Huky 1 Ta 2 3pa3KiB BiTHOCHO aHaIOTa 6y BULTMMM: 3yCWIUIS ITEeHeTpallii Ha
7,78 ta 7,88 kN/m?, a mpykHOCTi — 4,75 Ta 4,79 kN/m? Mikpo6iosoriuHi MOKasHUKY He TIepeBu-
IIyBai HOpMaTUBHI 3HaueHHS. BUCHOBKM Ta 06roBopeHHs. Po3pob6eHnit KpadToBMii CUPKO-
BUIT TPOAYKT i3 BHeceHHSIM 0,5 % COHSITHMKOBOTO i30JITYy BiNOBiga€ BMMOraM HOPMaTUBHOI
JIIOKyMeHTallii Ta CIIoK1BauiB, 10 JO03BOJISIE PO3IIMUPUTY acOPTUMeEHT. HaykoBa HOBM3HA ofiep-
SKQHUX Pe3Y/IbTATIB IMOJIATAE Y TOMY, 1[0 COHSIITHMKOBMIA i30715IT 6YII0 BIiepliie 3apOIIOHOBAHO K
6iTKOBUIT pellenTYPHMIT KOMITOHEHT KMCIOMOJIOYHOTO MPOAYKTY i JOCTiIKEHO 0T0 BIUIMB Ha
(bisnko-xiMiuHi Ta peosoriuni mokasHuky. [[pakTHUHe 3HAUEHHS OJlePsKaHMX Pe3y/IbTaTiB MPO-
SIBJISIETBCST Y MOSK/TMBOCTI BUKOPUCTOBYBATH 3AMTPOITIOHOBAHY TEXHOJIOTIIO0 Ta PEIENTYPY CUPKO-
BOT'O ITPOAYKTY SIK B YMOBax 3aBOJIiB, TakK i Ha MiJIIPMEMCTBAX Majloi MOTY>KHOCTi.

Knrouoei cnoea: cvip KMCIOMOJIOYHMI, CUPKOBUIA ITPOAYKT, COHSIIITHUKOBUIA i30JISIT, OPTaHO-
JIenTyKa, Qi3sMKo-XiMiuHi TOKa3HUKM, PEOJIOTisl, MiKpo6iomoriuHi TOKa3HUKMA.
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MHHOBAIIMOHHBIE ACITEKTBI NCITIOJIb30BAHUSA N30JIATA ITOJCOJI-
HEYHUKA B TEXHOJIOTYUU KPA®TOBBIX TBOPOXXHBIX U3JEJIUN

AKTyanbHOCTB. HeCMOTpPSI Ha CYIIECTBYIOIIE MHOTOUMC/IEHHbIE PACTUTENbHbIE HOOABKM,
TePCIIEeKTUBHBIM SIBJISIETCSI ¥ M3OJISIT TIO/ICOTHEUHMKA. [IpoTenH 130/ISITa MMEET BbICOKYIO IMUTa-
TeTbHYIO IIEHHOCTh, COATAHCMPOBAHHBINI AMUHOKUCIOTHBIN COCTaB, 38 MCKITIOYEHNEM HU3KOTO
ypoBHs mu3uHa. lleabp u MeToabl. O060CHOBaHME BBEeJEHNMS B PELENTYPY TBOPOKHOTO U3IENNsI
ONTMMAaJIbHOTO KOJIMUYECTBA M30JISITA IO[COMHEUHMKA, aHAIM3 OPTaHONEeNTUUECKUX U (GU3u-
KO-XMMMUECKMX MToKa3aTeseil mpoaykTa. MeToabl MCC/IeOBaHMSI: OPTaHOIeNTHYeckue, husu-
KO-XMMMUeCcKye, CTPYKTypHO-MexaHnueckne. Pesyabrarsl. [1o pesynbraTaM opraHosentuye-
CKOJ#1 OLIEHKM TBOPOSKHBIN TIPOAYKT C ITOICOTHEUHBIM MU30/SITOM B KommuectBe 0,5 % mpeBbICIT
aHastor Ha 0,8 6asiia, a BTopoii o6pasels — Ha 1,5 6asuta. TUuTpyeMast KUCIOTHOCTD aHasiora Ha 8,2 1
4,6 rpagyca BbIllle COOTBETCTBEHHO 1 1 2 06pa31ioB. 3HaUeHMe TToKa3aTessl MacCOBO AOIN BIaru
CHIDKAJIOCh C YBeIMYeHMeM IIPOLeHTa MO COoMHeuHoro u3onsarta Ha 0,7 u 1,7 %. Peomornyeckue
rokasaTenu 1 1 2 06pas3iioB OTHOCUTEIbHO aHajIora GbUIM BbIIIE: YCUINS TIeHeTpanuu Ha 7,78 u
7,88 kN/m?, a yripyroctyt — 4,75 1 4,79 KN/m?2. MUKpo6GMOIOrMiecKyie oka3aTeau He MPeBbIIaan
HOpMAaTUBHbIE 3HAUeHNS. BIBOABI M 00Cy)kAeHMe. PazpaboTaHHblii KpadTOBBIN TBOPOKHBIN
MIPOAYKT ¢ BHeceHueM 0,5 % IMOICOTHEUHOTO M30JIATa COOTBETCTBYET TPeOOBAHMUSIM HOPMATHUB-
HOW AOKYMEHTALMM U MOTpe6uTeseii, MO3BOIsIeT PaCIMPUTh acCOPTMMeHT. HayuHast HOBM3HA
MCC/IeNOBAHMS 3aK/TI0UAeTCsl B TOM, UTO ITOZCOJHEUHbI M30JIT ObLT BIEPBbIE MPEII0KeH Kak
GeJIKOBbIIi peleNTyPHbI/I KOMIIOHEHT KMCTIOMOJIOUHOTO MPOAYKTA, M M3YUEHO ero BIMSIHUE Ha
(bu3MKO-XMMUYECKIEe U PeosToTMYecKye rokasartenn. [[pakTrueckoe 3HaUeHVe MOTyYeHHBIX pe-
3y/IbTaTOB MIPOSIBIISIETCSI B BO3MOXKHOCTY MUCIT0/Ib30BaTh ITPEIJIOKEHHYIO TEXHOIOTMIO U PEeLlenTy-
Py TBOPOXKHOTO IMTPOIYKTA KaK B YCIOBUSIX 3aBOJIOB, TaK M HA MPEATIPUSITUSIX MO MOIITHOCTH.

Kniroueevle cno6a: TBOPOT, TBOPOXKHBIV MPOAYKT, MOJICOTHEUHBIV U30JISIT, OpraHoJIeNTuye-
CKJe XapaKTepPUCTUKY, QU3UKO-XUMUUECKIE TTOKa3aTelll, peoJIOTHs, MUKPO6GMOIoTMIeCcKye To-
KaszaTeJsin.
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