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Actuality. The process of creating a new branch of food industry for gero-dietetic products
is important in some aspects: wide introduction of gero-dietetic products in the actual food
for elderly and old people will enable us to correct the nutrition of contemporary people; the
use of gero-dietetic products is extremely important for medical nutrition and prevention
of premature aging. Purpose and methods. The purpose of the article is to ground the use of whey
proteins concentrate obtained by ultrafiltration with fructose in the gero-dietetic confectionery
technology. The method of raw glutent quantity and quality used in the research satisfies
1SO21415-2:2015wheatand wheat flour - Gluten content — Part 2: determination of wet glutenand
gluten index has been identified by mechanical means. Dough mass adhesive tension dependence
on various concentrations of the model system WPS-UF: fructose was carried out in the tension
testing mashine MT-140/ RV2. Results. The research data for whey proteins concentrate
obtained by ultrafiltration (WPC-UF) with fructose on the cake dough properties awas obtained
and innovation technology for gero-dieteric cakes on the basis of these data was developed.
Conclusions and discussion. The use of whey proteins concentrate obtained by ultrafiltration
with fructose in the confectionary technology makes it possible to have products which satisfies
the formula of gero-dietetic food.The developed gero-dietetic cakes can be used for over-
sixty-year-old people for ilness prevention, as well as for general health improvement.

Keywords: gero-dietetic products, technology of confectionery products, secondary dairy
raw materials, whey proteins concentrate obtained by ultrafiltration (WPC-UF), fructose.

Actuality of problem

The problem formulation. The process of creating the new branch of food industry
for gero-dietetic products is important in some aspects: wide introduction of gero-
dietetic products in the actual food for elderly and old people to correct nutrition
of contemporary people; the use of gero-dietetic products is extremely important
as medical nutrition not only for this sections of the population but for younger age
groups with the aim of premature aging prevention (Cherevko, 2017).

Normal organism functioning and optimal rate of exchange processes in the middle
and old age requires regular protein supply, namely diary products. The consumption
in adequate and balanced diet for aged people is known not to be more than 20g flour,
30g sugar, 2g starch, 20g vegetable oil, and 14g aggs per day (Hryhorov et al., 2006).
Nevertheless, the analysis of chemical composition and food value of flour confectionary
products shows that prevailing number of them does not meet the requirements
of gero-dietetics. The composition of flour confectionary products is unballanced due
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to high content of fat, carbohydrates and relatively low protein, food fibres, unsaturated
fatty acids, vitamins.

Development and making of innovative products which meet the requirements
of gero-dietetics for composition and formula are the most effective in this situation.

The study state. Flour confectionary products are very important in the diet and are
ndispensable in the Ukrainian cuisine. They have high calorie content, assimilability,
low moisture content, good flavour, delicate odor and are attractive to look at; all
this accounts for their high taste values. Caloric value of these products at the rate
of 100g product varies from 1200 to 2300 k]J. It accounts for high content of digestable
carbohydrates, fats and proteins (Lysiuk, 2009).

The dough cake half-finished product is a multi-phase structured system which
consists of solid and gaslike phases and foresees the structure air phase which provides
porosity. To make thin emulsion, egg products are insufficient; therefore emulsifier
is used. It “crashes” fat into tiny balls, prevents them from adhesion, thus stabilizing
emulsion. The smaller fat particles, the better they are distributed between dough
particles, creating thin films, which prevent binding water with dough proteinsub
stances (Lysiuk, 2007).

As a result, baking process creates proper cake structure and the product acquires
tender finely porous consistence; besides, fat migration onto product topping
is decreased. By creating thin fat films, emulsifier decreases friction between
formulation mixture components. This increases dough plasticity and decreases its
sticking to the equipment working parts.

Chemical baking powders NaHCO, (household soda) and (NH,),CO, (carbonic
ammonium) are used for leavening dough. They are used as leave because temperature
dessociates them into gaseous products and leaven the dough.

Carbonic ammonium under high temperature dissociates into carbonic gas, water
and alkaline salt:

2NaHCO = CO, + H,0 + Na,CO, (1)

Alkaline salt Na,CO, when used in a high proportion, worsens product taste and
aroma; that’s why household soda is partly replaced by carbonic ammonium.

Affected by high temperature of the baking goods, ammonium is dissociated into
carbonic gas, ammonia and water:

(NH,),CO, = 2NH,+ C0, + H,0 )

As a result of kneading, the homogenous mass of dough, water and other
components is obtained; it has such specific physical properties as springing, elasticity
and tensility. The mechanism of dough formation may be represented this way. Adding
water to flour promotes swelling of its colloids — protein substances and starch, which
are found in flour as dry gels. In the process of protein swelling, about a quarter of all
absorbed water is bound by absorption; the rest of it is done osmatically (Svidlo, 2010).
Protein swelling after dough kneading takes 20—-30 minutes. Colloid aggregations are
being formed - gluten, which is important for formation of dough physical properis.
Hydrated protein substances set up the spongelike framework, add the dough tensility
and elasticity.
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Thus, existing recipes of cakes don’t meet the requiremnts of gero-dietetic food.
That’s why we need to introduce confectionary foods approaching in their composition
to the ideal producs as to the gero-dietetic requiremqgnts.

Outstanding issues. Calcium which is involved in the formation of bone tissue
is essentual for the diet of elderlyy people. Calcium digestion depends on its balance
with other food nutrients, first of all with phosphorus.The most reasonable ratio
of Ca:Pis 1:1.5. The ratio of Ca: Mg must be 1:0.5. Magnium acts in zymogenic processes
and has vasodilating and diuretic effect (Morley, & Thomas, 2007). Taking all this into
consideration, we proposed the technology of preparing gero-dietetic muffins with
secondary diary raw materials i.e. whey proteins concentrate obtained by ultrafiltration
(WPC-UF) with fructose.

WPC-UF contains all necessary amino acids and easily digested. It contains all
nine essentual amino acids which must come with food, has excellent water-binding
and stabilizing properties, has good water adsorption and gelatinization, excellent
solubilitty in a wide range of pH, and improves structure and consistency, adds cream
taste to the product (Rostovskyi, Dorokhyna, & Polozhyshnykova, 1988).

Purpose and research methods

Purpose of the article. The purpose of the article is to ground the use of whey proteins
concentrate obtained by ultrafiltration with fructose in the gero-dietetic confectionery
technology.

Methodology basis of research is the study of confectionary gero-dietetic goods
using whey proteins concentrate obtained by ultrafiltration with fructose. The basis
of the research of the above-mentioned composition is the method of raw glutent
quantity and quality in accordance with ISO 21415-2:2015 Wheat and wheat flour -
Gluten content — Part 2: determination of wet gluten and gluten index by mechanical
means and the method of determining dough adhesion tension in the tension testing
mashine MT-140/ RV2.

Research methods: physico-chemical, stuctural physical, statistical, which helped
to estimate the influence of the whey protein concentrate obtained by ultrafiltration
with fructose on muffin dough properties.

Information base of reseaech: monograph, training manuals, scientific articles,
materials of international symposiums, theoretical and practical conferences.

Research results

Preparing half-finished muffins requiews dough with medium gluten content;
larger qugntities can result in low organoleptic characteristics (the product will be
nonporous and heavy). To find the behaviour of gluten changing properties using whey
dourh with WPC-UF, studies have been carried out on model systems with varying
additive portions (from 1 to 40%). The wheat gluten, which was washed off dough, was
taken as a control check; the dough was made according to the standard methods.

The WPC-UF introducing concentration ratio was carried out on the quantitative
and qualititave (strech) studies of raw gluten (Fig.1) within concentration values
0-40% at the ingredient ratios of WPC-UF: fructose 1:1 (Diagram 1) and within the
range of concentrations 0-40% at the ingredient ratios of WPC-UF: fructose 1:2
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(Diagram 2). While analysing the data presented in the Fig. 1, it is necessary to note
that with concentrations 0-15%, gluten quantity does not cignificantly change. Within
15-30% adding range, gluten quantity decreases by 25% in the case of introducing
WPC-UF: fructose 1:1; in the case of introducing WPC-UF: fructose 1:2 it decreases
only by 5%. At the range of 30-40% eddings, the decrease of gluten at the ingredient
ratios of WPC-UF: fructose 1:2 is 49% relative to the control gluten quantity; in the
case of joint introductions of WPC-UF: fructose 1:1 the glutenr content decreases by
30% relative to the control specimen.
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Fig. 1. Raw gluten depending on the concentration of:
1 - WPC-UF: fructose — 1: 1, 2 - WPC-UF: fructose — 1: 2 in the dough
Source: own development

Increasing WPC-UF: fructose 1:1does not significantly influence the gluten quality,
that is the stretch is more than 20cm, which characterizes gluten as being long with
WPC-UF: fructose 1:1 additives for concentrations from 0 to 15% and from 0 to 25% with
additives of the WPC-UF: fructose 1:2. In the case of maximum additives (40%) there
observed a decrease in gluten stretch to 10cm, which characterises gluten as average
(Fig.2). Such gluten quality is satisfactory for making muffins, which are typical of the
English baked goods (breakfast muffins).

In the food industry, the interaction of products with different surfaces is of great
importance in the production of half-finished goods, finished goods, their packing and
storage. Adgesion is a bonding between heterogenous substances, which condenses
with molecule contactes; it studies food substance coherence with surfaces of the
technological equipment (containers, conveyers, pipelines, fittings, weight), comes
out as a side phenomenon with practically all food masses. Contact intensity between
food disperse systems and the serfice depends on some factors.

To determine adhesion we used a control specimen (traditional muffin dough
recipe) and dough specimens of modelled product with various concentration of the
WPC-UF: fructose system for ithe ingredient ratio 1:2:

— specimen #1 — 5% WPC-UF: fructose

— specimen #2 — 7.5% WPC-UF: fructose

— specimen #3 — 10% WPC-UF: fructose.
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Fig. 2. Gluten stretch (quality) depending on the concentration
of 1 - WPC-UF: fructose - 1: 1, 2- WPC-UF: fructose — 1: 2 in the dough
Source: own development

The dependence of dough adhesion tension on the influence of various
concentrations of the model WPC-UF: fructose system has been determined (Table 1).
The data are shown graphically in Fig. 3.
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Fig. 3. Dough adhesion stresses vs different concentrations
of the model system WPC-UF: fructose 1:2
Source: own development

The study of dough specimen adhesion showed that the value of adhesion tension
is significantly influenced by the time of cpecimen contact with the equipment working
element. The WPC-UF: fructose model system decreases adhesion tension.

Fig. 3 shows that adhesion decreases with the WPC-UF: fructose model system
increase. Introducing 5% WPC-UF:fructose model system into the formulation
decreased adhesion 1,2 times as compared to control specimen; adding 7.5%
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WPC-UF:fructose model system decreased adhesion 1.5 times; 10% WPC-UF:fructose
model system decreased adhesion almost 2 times. These data show improvement
in dough quality.

The carried out experiments and analysis of the obtained data were the basis for
developing the recepe of gero-dietetic muffins.

Tab. 1. Dough adhesion tension vs different concentrations of the WPC-UF:
fructose model system

Adhesion tension
. Contact duration, Contact duration, sec
Contact duration, sec sec
0 5 7,5 10
60 146,9 118,9 100,6 81,2
120 151,5 129,2 110,5 101,6
180 167,3 135,4 124,5 115

Source: own development

The technology of gero-dietetic muffins consists in the following processing: the
carrot puree is prepared - boiled carrots are scrubbed and blended into uniform puree.
The required quantity of WPC-UF is mixed with fructose in the proportion of 1:2;
the system is then mixed with eggs, sunflower oil, walnuts. Then salt, flour, and
leavening agents are added. The forms are filled at the level of 1/3 with some carrot
puree added inside. Baking is at 180°C for 6—7 minutes. The dough is carefully kneaded.
The mass is then put into the oiled form at the level of 2/3 with the mixture of currot
puree and fructose inside. The time of baking is 6—8 minutes at 180°C. The recipe
of the gero-dietetic muffin “Dobrolit” is given in Table 2. The new technology of the
gero-dietetic muffins contains sources of protein, microelements and macroelements,
vitamins reaching 2-53% of the daily demands, i.e. it is characterized by higher
biological activity and meets the requirements of gero-dietetic food recipe (protein:
fats: carbohydrates = 1: 0.8: 4.7).

Tab. 2. Project of the “Dobrolit” gero-dietetic muffin recipes

. Cupcake «Blue» Technological requirements to
Name of raw materials > .
gross net the quality of raw materials
Carrot 17 11 T'OCT 7975-68
Wheat flour 20 20 T'OCT 26574-85
KSB-UV 15 15 IOCTY 4273
Fructose 23 23 TYV 51.1-2841802819-001-2001
Protein (egg) 20 20 T'OCT 52751-2003
Walnut Oil 4 4 TYV 24239615-003-97
Sunflower oil 2 2 IOCTY 4492
Ripper 1,5 1,5 TYV 302722099.018-2000
Salt 0,3 0,3 IOCTYVY 3583
Weight semi - 125,8
Output - 100

Source: own development
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Conclusions and results discussion

The results of the carried out research make it possible to have the product which
meets the requirements of the gero-dietetic food formula. The study of the influence
of the whey proteins concentrate obtained by ultrafiltration with fructose helped
us make these conclusions:

1. The use of the whey protein concentrate composition which were obtained
by ultrafiltration with fructose in the technology of geto-dietetic confectionary goods
enriches confectionary goods with protein and make the product which is adequate for
elderly people.

2. Theresearch made it possible to extend the gero-dietetic confectionary product
range; wich will improve food for elderly and old people. The developed gero-dietetic
muffins can be used in the diet of those who are over 60 for disease prevention as well
as for general health improvement. The scientific novelty is in the study of laws for
the processes of making multicomponent model compositions of confectionatygooods
using whey proteins concentrate obtained by ultrafiltration with fructose.

3. Practical importance of the obtained results is the introduction of the developed
confectionary products in the nutrition of elderly and old people in restaurants and
establishments of social protection in Ukraine.

4. The perspectives of further research will advance the system of early ageing
prevention in Ukraine.
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IHHOBAIIIIHI TEXHOJIOTTI KOHAUTEPCHKUX BUPOBIB
TEPOJIETUYHOIO ITP3HAYEHHS 3 BUKOPMICTAHHAM
BTOPMHHOI MOJIOYHOI CUPOBUHU

AKTyanbHicTb. IIpoliec CTBOpeHHST HOBOI rajy3i XapuoBoi IIPOMMCIOBOCTI — BUPOGHUIITBA
repoieTMUYHMUX MPOAYKTIB — BasKIMBUIL y KiJTbKOX acCIeKTax: IIMPOKe BIIPOBAIKeHHS repopie-
TUYHUX MPOAYKTIB Y GaKTMYHOMY XapuyBaHHi JITHIX i cTrapux iwofeit JO3BOIUTH BUIIPABUTH
HeJOMiKM XapuyBaHHS CyyacHOi JIOOVMHM; BUKOPUCTAHHS TepOTPOLYKTIB HAA3BUUAHO BaXK-
JIVBO B IIJIaHi JIIKyBaJIbHOTO XapuyBaHHS Ta IJ1s1 MPoQdiJaKTUKM TTepeqyacHoro crapiHHs. Mera
i MmeToam. MeTo10 CTaTTi € OGIPYHTYBAHHSI BUKOPUCTAaHHS KOMIIO3MIIii KOHIIEHTPATy CMPOBaT-
KOBUX GiJIKiB, OTpMMaHMX IUISIXOM yabTpadiabTpallii 3 GpyKTO3010 B TEXHOJIOTi T KOHANUTEPCHKUX
BUPOGIB repomieTMUYHOTO NMpu3HaYeHHs . MeTo BU3HAUeHHS KiJIbKOCTi Ta SIKOCTi CMpOi KiIeiiKo-
BUHMU, II0 BUKOPUCTAHMIA Y OOCTiAKeHHi, BinnoBigae ISO 21415-2:2015 Wheat and wheat flour —
Gluten content — Part 2: Determination of wet gluten and gluten index by mechanical means.
AnresiiiHe HaIpykKeHHSI TiCTOBMX Mac BiJ BIUIMBY pi3HOi KOHIIEHTpaIlii MOMIe/NbHOI CHUCTEeMM
KCB-Y®: ¢dpyKTo3a MpoBOAMIM Ha PO3pMBHii MamuHi MT-140 / RV2. PesyabTaTi. HaBeneni
JIaHi JOCTiIKeHHS BIUIMBY KOHIIEHTPATY CMPOBATKOBUX OiJKiB, OTpMMaHMUX LUISIXOM YJIbTpa-
dinbrpanii (KCB-Y®) y cucremi 3 GpyKTO3010, HAa BJIACTMBOCTI KEKCOBOTO TiCTa Ta IIpOBeIeHa Ha
IMiIcTaBi MX JaHMX PO3po6Ka iHHOBAI[iTHOT TeXHOJIOTii KeKCiB repoieTMUHOTO MpY3HaAUYeHHS.
BuUCHOBKM Ta 0OTOBOpPeHHS. BUKOPUCTaHHS KOMIIO3MIIii KOHIIEHTPATy CMPOBATKOBUX BiJIKiB,
OTPUMaHMX LUISIXOM YIbTpadinbTpaliii 3 PpyKTO3010 B TEXHOJIOTi T KOHAUTEPCHKUX BUPOOIB, 03-
BOJISIE OTPMMATH MPOAYKIIil0, IO BiAoBigae hbopmysti repomieTMuHOro XapuyBaHHs. Po3pobiie-
Hi KeKCM repoIieTMYHOro Mpu3HauYeHHS MOXK/IMBO BMKOPUCTOBYBATM B pallioHi Jlofeil crapiie
60 poKiB 5K 115 MTpodiTaKTUKM 3aXBOPIOBAaHb, TaK i [IJIs1 3aTaJbHOI0 O300POBJIEHHS OpraHi3my.

Knrouoei cnosa: repopieTMUHa MPOAYKIIisl, TEXHOJIOTiSI KOHAUTEPCHKMUX BUPOOiB, BTOPUHHA
MOJIOUHA CYMPOBMHA, KOHIIEHTPAT CMPOBATKOBUX OiJIKiB, OTpUMMaHMX IIIJISIXOM YIbTpadiabTpariii,

dpykTo3a.
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VHHOBALIMOHHBIE TEXHOJIOTUW KOHAUTEPCKUX U3JIEJIU
T'EPOJVETUYECKOI'O HASHAYEHMSA C MCIIOJIb3OBAHWEM
BTOPMYHOI'O MOJIOYHOTI'O CbIPbS

AKTyanbHOCTB. [Ipoliecc co3maHNus HOBOM OTpacay MUIIEBOV MPOMBIIIIEHHOCTU — IIPO-
MU3BOACTBA TepOIMETUUECKUX MMPOSYKTOB — SIBJISIETCS BAXKHBIM B HECKOIbKMX acleKTax: IMUpo-
KOe BHEpPEHME TePOAMETUUYECKUX MTPOAYKTOB B (HAKTMUECKOM MUTAHUU TIOKUIIBIX U CTAPBIX
Jitofieit MO3BOJIUT UCIIPaBUTh HEAOCTATKU MUTAHMSI COBPEMEHHOTrO YesloBeKa; MCII0Ib30BaHMe
repONPOAYKTOB UPe3BbIUAITHO CYIIECTBEHHO B IJIaHE JIeUeOHOTO MUTAHMS U IS MPODMIAKTUKA
TpeXXaeBpeMeHHOro cTapenus. llenb u meToapl. Llenbio ucciefoBaHuS SIBISIETCSI 000CHOBaHMeE
MCIIOb30BAHMST KOMITO3UIIMY KOHIIEHTPATa CbIBOPOTOUHBIX OETKOB, MOMYYEHHBIX ITyTEM YIIb-
TpabuabTpaluu ¢ GPYKTO30i, B TEXHOIOIUY KOHANTEPCKUX U3LENNIi TePOAVETNIECKOTO Ha3-
HaueHusi. MeTog, onpeneneHns KOIMUeCcTBa U KauecTBa ChIpOil KIEKOBUHBI, UCIIO/Ib30BaHHbI
B MccenoBaHus, cootBeTcTByeT ISO 21415-2: 2015 Wheat and wheat flour — Gluten content —
Part 2: Determination of wet gluten and gluten index by mechanical means. AgresmoHHoe
HanpspKeHMe TeCTOBbIX MacC OT BAMSHMS PasIMYHOI KOHIEHTPALUM MOMENbHOV CUCTEMBI
KCB-Y®: ¢pyKTo3a IpoBOAMIM Ha pa3pbiBHOI MaiunHe MT-140 / RV2. PesyiabTaTsl. IIpuBe-
JIeHbl JTaHHbIE UCCIENOBAHUS BIUSHUSI KOHIEHTPATa ChIBOPOTOUYHBIX OEJKOB, MOTYYEHHBIX
myteM yiabrpadunbrpanyumu (KCB-Y®) B cucteme ¢ GpPyKTO30i1, Ha CBOIICTBA KEKCOBOTO TeCTa U
MpOBeleHa HA OCHOBAHMM 3TUX AAHHBIX Pa3pab0TKa MHHOBAIMOHHOI TEXHOIOTUM KEKCOB repo-
IMEeTUYECKOTO Ha3HaUeHMs. BeIBOgbI M 06CyKaeHue. Vcroab30BaHye KOMITO3UIIMY KOHIIEH-
TpaTa CbIBOPOTOUHBIX GEJIKOB, MOJYYEHHBIX IyTeM YIbTpaduabTpauyuy ¢ GpyKTO30ii B TEXHO-
JIOTUY KOHIUTEPCKUX U3LENIA, TO3BOISIET MTOMYIUTH TPOLYKIINIO, COOTBETCTBYIOIIYIO hopMye
repoIMeTUUeCKOTo MUTaHus. Pa3paboTaHHbIE KEKChI TepOOMeTUYECKOr0 HA3HAYEHUSI MOKHO
JCIIO/Ib30BaTh B palyoHe jIioaeii crapiie 60 JeT Kak AJist TpoduIaKTVKY 3a60IeBaHMiA, Tak U st
006111ero 0340POBJIEHNS OPTaHM3MA.

Kntoueevie cnoea: reponyeruueckasi MPOLYKLMS, TEXHOJIOTUS KOHAUTEPCKUX WU3LENNA,
BTOPUYHOE MOJIOYHOE ChIPbe, KOHIIEHTPAT ChIBOPOTOUYHBIX OEJTKOB, IMOMYYEHHBIX ITyTEM YIbTPA-
dunprpanyn, GpykTosa.
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