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OCHOBHBIMH  XapaKTEPUCTUKAMHU  dCCOYUAMUB-
HO20 Npasuna SBISIIOTCS NOO0EpIHcKa U 00Cmosep-
HOCMb TIPABUIIA.

Hocmosepnocms TipaBmiIa MOKa3bIBaeT, KakoBa
8epOsMHOCMb TOTO, YTO U3 COOBITUS A clleyeT coObI-
tHe B.

[pasuno "13 A crnenyer B" cnpasemyuso ¢ do-
cmosepHoCmbIO C, €CI CY% mpaH3axyuii U3 BCEro MHO-
Jrcecmea, CoJepIKaIX Habop dIIeMEHTOB A, TaKke Co-
nepxat Habop 3memeHToB B.

Yucno mpanzaxyuil, colepKaliux MOJIOKO, PaBHO
YeThIpeM, YHCIIO MPpaH3aKyuil, COOepKalluX MeYeHbe,
paBHO TpeM, docmosepHocmb TpaBuna pasHa (3/4)
*100%, T.e. 75%.

Jocmoseprnocms mipaBuiia "U3 MOKYIKH MOJIOKA
ClefyeT TOKymKa medeHbs" paBHa /5%, T.e. 75%
mpan3zakyull, COAEPKAIIUX mosap A, TakxKe coaepxar
moeap B.

I'paHuBI MOIEPKKH U TOCTOBEPHOCTH acCO-
HUATHBHOTO MPaBHJIA

[Tpn momomy HCHONB30BAHHUS AITOPUTMOB IMO-
UCKA dCCOYUAMUBHBIX NPABUL AHATUMUK MOXKET TIOITY-
YUTh BCE BO3MOXKHBIE ITpaBuia suna "Mz A cienyer B",
C Pa3IMYHBIMU 3HAYCHUAMHU NOOOePIHCKU U 00CMOsep-
Hocmu. OHAKO B OOJIBIIMHCTBE CIIy4aeB, KOJINYECTBO
NpaBWI HEOOXOMMO OTpaHUYMBATE 3apaHee YCTaHOB-
JICHHBIMM MHHHMAaJIbHBIMH U MaKCHUMaJIbHBIMU 3Ha4e-
HUSAMH 1000epHCKU T 00CMOBEPHOCHIU.

Ecmu 3nauenue nodoepoicku mpaBuia CIUIIKOM
BEIIMKO, TO B pe3yibTaTe paOOTHl alroputMa OyayT
HalJIeHbl TIpaBHjIa OYEBHHBIC U XOPOIIO M3BECTHBIE.
CIMIIKOM HH3KO€ 3HaueHue nooodepicku MPUBEHET K

YK 637.146: 577.151.6

HaXOXJICHUIO OYCHb OOJBLIOTO0 KOJIMYECTBA IPABHUII,
KOTOpEBIE, BOBMOXHO, OyIyT B OoJIbIIIel YacTH Heo0OoC-
HOBAaHHBIMU, HO HE U3BECTHBIMU U HE OYCBUIHBIMU JJIS
aHanmuTHKa. TakuM 0O6pa3oM, HEOOXOAUMO OTIPEICITUTD
TaKkou unmepaal, "3070TyI0 cepeiuHy", KOTOPBIH ¢ of1-
HOW CTOPOHBI 00ECHEeYUT HaXOXKICHHE HEOUEBUIHBIX
MIPaBUJI, a C APYTroi - UX 00OCHOBAHHOCTb.

Ecmu ypoBeHb 0ocmogeprocmuy CAMIIKOM Mall, TO
LICHHOCTh TIPaBMJIa BBI3BIBACT CEPHE3HBIE COMHEHMSI.
Hanpumep, npasuiio ¢ docmoseprocmsio B 3% TOIBKO
YCJIOBHO MOKHO Ha3BaTh IIPABUIIOM.
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DEVELOPMENT OF TECHNOLOGY FOR FERMENTED SOUR MILK DESSERTS ENRICHED
WITH BIFIDOBACTERIA AND BIOLOGICALLY ACTIVE SUBSTANCES.

Abstract.

The work is devoted to the development of the technology of fermented fermented milk desserts enriched with
bifidobacteria and biologically active and physiologically valuable substances of fruit and berry raw materials.
Bifidobacteria regulate the qualitative and quantitative composition of the normal intestinal microflora, is an
important factor in the body's defense against various intestinal infections. The health-improving effect is largely
due to the biologically valuable properties of specially selected consortia of lacto- and bifidobacteria, which are
more resistant to inhibitors and adverse environmental conditions.

With the combined use of selected consortia of strains of bifidobacteria and lactobacilli, in comparison with
the use of individual strains of microorganisms, the number of viable cells of bifidobacteria increases by 3-4 times,
antagonistic activity increases.

The use of fructose and lactulose as a biostimulating component of fermented milk desserts increases the
activity, growth and development of bifidobacteria. To stabilize the structure of fermented milk clots, hydrocalides
pectin and starch are used, it helps to increase the number of viable cells of bifidobacteria, provides the necessary
viscosity and a certain moisture content, prevents stratification when using fruit and berry prebiotics. The optimal
shelf life of fermented milk desserts at a temperature of (3 + 1) ° C is no more than 15 days.

Keywords: bifidobacteria, lactic acid bacteria, fruit and berry prebiotics, probiotics, synbiotics, fermented
milk desserts.

A person is constantly affected by a whole range
of unfavorable factors, including the massive uncon-
trolled use of chemotherapeutic drugs that alter the nor-
mal functioning of the body's main vital systems.

In this regard, the question arose about how to re-
store the optimal intestinal microflora, which is charac-
teristic of a healthy organism.

At the international level, there is a constant
growth in the consumption of fermented milk products
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both in Ukraine and abroad, the popularity of which is
due to the pleasant taste and medicinal properties [1].
Particular attention is paid to bifidobacteria, which
dominate the intestinal microflora of adults and chil-
dren. In this regard, special attention is paid to the issue
of maintaining microbial balance in the gastrointestinal
tract, as a protective factor in human life [5]. The most
effective way to normalize the imbalance of intestinal
microbiocenosis is the use of synbiotics, that is, a com-
plex of probiotics and prebiotics, and the manufacture
of products based on them, which will stimulate the hu-
man intestinal microflora [5]. The problem associated
with the development of technologies for the produc-
tion of fermented fermented milk desserts for func-
tional purposes based on synbiotics enriched with
bifidobacteria and biologically active substances of
plant origin is urgent.

The aim of the work is to develop a technology for
fermented fermented milk desserts enriched with
bifidobacteria and products of processing plant raw ma-
terials.

To create functional fermented products, it is nec-
essary to determine the composition of highly efficient
cultures of microorganisms, which, along with high
productivity, have a high and varied biochemical activ-
ity [4]. The correct choice of biologically active strains
of bifido- and lacto cultures for the production of fer-
mented dairy products allows you to obtain a quality
that meets the requirements of the normative docu-
ments of Ukraine DSTU 2212: 2003 change 2013 and
international countries (Denmark) 1ISO 27205/ IDF 149
[3,4] in organoleptic and physical - chemical indicators.

One of the promising directions for creating func-
tional fermented milk products is the development of
complex starter cultures based on consortia of probiotic
bacteria of various taxonomic groups, which are more
resistant to unfavorable environmental factors and have
a higher activity compared to starter cultures made us-
ing pure monocultures [8]. The selection criteria for
strains of lacto- and bifidobacteria for fermenting com-
positions is their biological activity, that is, the ability
to provide a predictable functional effect on the human
body, as well as technological parameters that will
make it possible to obtain dessert fermented milk prod-
ucts with certain physicochemical and rheological
properties.

To create consortia, a screening of seven species
of lactic acid bacteria was carried out, which were as-
sessed by their ability to ferment lactose, the level of
acid formation, and proteolytic activity. The authors of
the article found that a high level of lactose consump-
tion is observed in thermophilic cultures of the species
Lactobacillus acidophilus and S. thermophilus. The lac-
tobacillus L. Acidophilus has the highest proteolytic ac-
tivity in terms of an increase in the amount of free
amino acids and a high acid-forming ability. In addi-
tion, acidophilus sticks are capable of producing antibi-
otics acidophilus and lactocidin, the effect of which is
enhanced in the presence of lactic acid.

The creation of consortia of individual strains of
bifidobacteria can significantly improve the technolog-
ical properties of microorganisms. The number of via-
ble cells increases on average by 3-4 times, which indi-
cates the absence of mutual suppression of the used
strains of bifidobacteria in the consortium. With the
combined use of selected consortia of strains of lacto-
and bifidobacteria, the antagonistic activity of the used

compositions of microorganisms increases. All investi-
gated strains of lacto- and bifidobacteria are resistant to
developmental inhibitors [9].

As stimulators of the growth and development of
bifidobacteria, prebiotics are used - fructose and lactu-
lose, which stimulate the growth and development of
bifidobacteria in the composition of fermented milk
products, accelerates the process of acid formation [2].
During the fermentation of sterilized skim milk by a
consortium of bifidobacteria for 6 hours, the active
acidity in the presence of fructose is pH 4.64, lactulose
- pH 4.6, without stimulants - 4.7, while the titratable
acidity reaches 68, respectively 72 and 52%. The lower
active acidity and the significantly higher titratable
acidity of the samples in the presence of bifidostimu-
lants can be explained by the increased activity of
bifidobacteria and the formation of acetic acid along
with lactic acid during fermentation, which is a stronger
electrolyte than lactic acid.

To prevent the structure inherent in dessert fer-
mented milk products, hydrocolloids were used. Pectin
activates the development of bifidobacteria during fer-
mentation. The use of 0.3% pectin helps to increase the
number of viable cells of bifidobacteria in dessert prod-
ucts from 1 x 10* CFU / cm® to 2,5 x 108 CFU / cm?®
compared to the control, in which the number of
bifidobacteria increases to 1,2 x 107 CFU / cm?®. Starch
allows to obtain a homogeneous jelly-like structure
with a glossy surface, inherent in pastes and puddings
[10]. The use of hydrocoloids allows you to obtain the
necessary structure, provide a certain moisture content,
prevent the stratification of bifidogenic fermented milk
products when using fruit and berry prebiotics. The ho-
mogenization process is aimed at crushing casein mi-
celles into submicelles, and milk fat - to balls with a
diameter of less than 1.0 microns. Homogenization of
the milk mixture according to the mode: pressure 15
MPa and t = 65 °C, promotes the formation and mainte-
nance of a finely dispersed milk-fat emulsion, and the
pasteurization mode (90 + 2) °C t = 2 min, ensures the
necessary sterility of symbiotic products.

An important component of any product is taste
fillers, which not only form organoleptic properties, but
also enrich the products with biologically active ingre-
dients - vitamins, minerals, polyphenols, and increase
the body's resistance to adverse environmental condi-
tions.

Semi-finished fruit juices without pulp were sub-
jected to heat treatment at a temperature of 70 ... 80 °C
for 20 minutes before being added to the fermented
product. and cooled to a temperature of (37 £ 1) °C.
When using juices with pulp, semi-finished juice prod-
ucts were wiped, homogenized at a pressure of P = (15-
17) MPa, pasteurized at a temperature of 80-85 °C for
20 min., cooled to a temperature (37 + 1) °C and was
used as a fortifier in the manufacture of fermented des-
sert products.

Pectin was mixed in a separate container with dry
fructose powder, dissolved in a small amount of skim
milk, heated with constant stirring to a temperature of
(90 +2) ° C, kept for 5 min., cooled to a temperature of
(55 + 2) ° C and sent into the mixing container.

The starch was poured with a fourfold amount of
skim milk heated to a temperature of 30 °C, mixed thor-
oughly and left to swell for one hour. The resulting mix-
ture with stirring was heated to a temperature of (85 =
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2) °C for complete dissolution of starch, cooled to a
temperature of (55 + 2) °C and sent to a mixing vessel.

The resulting mixture of normalized milk with
bifidostimulants and stabilizers was stirred for 5 ... 10
minutes. and fed to the separator-purifier. The thor-
oughly mixed mixture was heated to a temperature of
(65 + 2) °C, homogenized at a pressure of P = (15 + 2)
MPa, and pasteurized at a temperature of (90 + 2) °C
with a holding time of 2 min.

The pasteurized mixture was cooled to a tempera-
ture of (37 £ 1) °C and fermented with a composition
of adapted microorganisms, consisting of consortia of
bifidobacteria (B. bifidum + B. longum + B. adolescen-
tis) and lactobacilli (Lb. acidophilus + Str. thermophi-
lus) in a ratio of 2: 1, in an amount of 5,0%, which con-
tains 1 x 10* CFU / cm?® of lacto- and bifidobacteria,
was stirred for 20 ... 30 minutes with the gradual addi-
tion of a fruit and berry filler in the form of strawberry

juice, packed in an airtight container, marked, squashed
for (5,5 + 0,5) hours to an active acidity (pH) of 4,6-4,7
and cooled to a temperature ( 3,0 + 1) °C. The finished
dessert fermented product was stored for 15 days at a
temperature of (3,0 + 1) °C.

It has been experimentally established that storage
of fermented dessert products at a temperature of (3 +
1) °C ensures the preservation of the developed desserts
for 18 days without separating the whey. The probiotic
properties of desserts remain at the level of 1 x 10° CFU
/ cm3 for 20 days, but, starting from the 10th day, there
is a gradual destruction of the structure with the release
of individual drops of moisture. The optimal shelf life
of dessert products was limited to 15 days.

Dessert fermented products were examined for or-
ganoleptic (table 1), physicochemical and microbiolog-
ical indicators (table 2) immediately after manufacture
and after 15 days of storage at (3,0 + 1) ° C.

Table 1.

Organoleptic indicators of fermented dessert products

Indicators

Dessert fermented products

After packing

After 15 days storage

Relish and smell Pure,

fermented milk, liquor in the world, with aroma and scent alike

Colour

From white-horny to horny, one-sided, equal by all weight

ance

Consistency and appear- | Homogeneous, tender, jelly-like mass, without fat sludge and serum separation, with a

glossy surface

Physicochemical and microbiological indicators of dessert products

Table 2.

Indicators Des_sert fermented products
After packing After 15 days storage

Mass fraction of dry substances,% 25,25 25,25
Moisture content,% 74,75 74,75
Mass fraction of fat,% 2,5 2,5
Mass fraction of protein,% 5,56 5,56
Mass fraction of carbohydrates, % incl. dietary fiber 9,12 3,68 9,12 3,68
Active acidity (pH) 4,6 4,55
Titratable acidity, T 77 82
\Viscosity, - 10°Pa - s 1,75+0,2 1,75+0,2
Mass fraction of polyphenolic substances, mg / 100 g 98 95
Mass fraction of vitamin C, mg /100 g 5 2,2
Number of viable bifidobacterial cells, Lg CFU / cm3 9,8 9,6
Number of viable lactobacilli cells, Lg CFU / cm3 8,8 8,7
BGKP in 0,1 cm3 - -
Energy value, cal / kJ 83/339 83/339

In terms of organoleptic, physicochemical and mi-
crobiological quality indicators, the obtained products
meet the requirements set forth in the regulatory docu-
ments [2, 3] for dessert fermented products with an ex-
tended shelf life.

The biological value of the developed fermented
fermented milk desserts is largely due to the properties
of specially selected consortia of probiotic strains of
lacto- and bifidobacteria and products of processing of
plant raw materials.

The use of bifidobacteria in fermented milk prod-
ucts requires the selection of strains capable of devel-
oping in unfavorable conditions of production and the
gastrointestinal tract.

Bifidostimulants fructose and lactulose increases
the activity, growth and development of bifidobacteria,
accelerates the process of acid formation.

The use of hydrocoloids makes it possible to ob-
tain the required structure, provide a certain moisture

content, and prevent stratification by bifidogenic fer-
mented milk products when using fruit and berry forti-
fiers.

The developed dessert fermented products have a
high nutritional and biological value, are characterized
by a high content of bifidobacteria and lactobacilli,
which allows them to be classified as functional prod-
ucts of a therapeutic and prophylactic orientation that
can be stored for 15 days.

It is necessary to create new consortia of microor-
ganisms, the composition of which will maximize the
physiological, biochemical and technological potential
of the microorganisms used, and improve the structural
and mechanical properties. The formation of new con-
sortia for individual strains of bifidobacteria will in-
crease the number of viable cells of bifidobacteria and
increase their antagonistic activity. When creating pro-
biotic products, strains tested for symbioticity should
be selected so that probiotic cultures complement each
other in biological activity, showing a synergistic effect
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in the product. It is necessary to enrich fermented milk
products with products of processing plant raw materi-
als, which will allow them to be enriched with insoluble
polysaccharides, vitamins, phenolic and mineral sub-
stances, and to stimulate the development of bifidobac-
teria.
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THE PROCEDURE FOR CALCULATING THE PARAMETERS OF STATOR INSULATION
THYRISTOR DRYING

Annomauus.

Tlpugedena memooura pacuema Heo0OXOOUMOU CUNbL MOKA 0151 CYWKU CIAMOPHOU 00MOMKU I1eKmpo0su2a-
mensi 00HO- U OBYXMUPUCOPHBIM YCMPOUCNEOM C OOJIHCHBIM KOIDDUYUESHMOM MOWHOCIU

Abstract.

A method for calculating the required current for drying the stator winding of an electric motor by a one-
and two-thyristor device with an appropriate power factor is presented.

Knrouesnie cnosa: CYUWIKa usouAayuu, mupucmopHoe ynpaejieHue, cmamopHas 06M0mKa, capMoHUYecKue co-

cmaendarnuue

Keywords: insulation drying, thyristor control, stator winding, harmonic components

IIpu sxcmmyaranuu aCUHXPOHHBIX 3JIEKTPOJBUTA-
TeJell HepeaKO BO3HHWKAET HEOOXOJAMMOCTH TOJBEp-
rath UX Inepuogndeckoii cymke [1]. B yciaoBusx cenb-
CKOXO3SHCTBEHHOTO MPOU3BOICTBA B XOJIOIHOE BPEMS
roja HanboJiee MHTEHCHBHO YBJIAXKHSIOTCS DIIEKTPO-

JABUTATCIIN, YCTAHOBJICHHBIC B JKUBOTHOBOAYECKHUX I10-
MeleHusIX. B mocneanee BpeMs sl CYIIKH DJISKTPO-
JIBUTATENEH TMPUMEHSIIOT TUPUCTOPHBIE YCTPOICTBA,
BBIMOJTHEHHbBIE Ha OJIHOM THUpHUCTOpe [2] win Ha JBYX,
BKJIFOUEHHBIX BCTpeYHO-napauiesibHo [3]. Tok Harpesa
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