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The study on the substantiation of using
sprouted beans flour enriched with iodine
and selenium in the production of the sour-
milk product was carried out. The rele-
vance of this research was determined by
the lack of sour-milk products for peo-
ple suffering from endocrine disorders; the
shortage of these products at the market
reaches about 23 % of the total manufac-
turing of produce. The study revealed that
goat milk may be considered as the basis
Jor the creation of a sour-milk product for
special dietary consumption. Goat milk has
a low content of os1- os2- and a high con-
tent of B-casein fractions of proteins in
comparison with cow milk. It was estab-
lished that it is rational to use the strains
of cultures of Lactobacillus acidophilus
and Bifidobacterium lactis organisms in
the ratio of 2:1 at the concentration of flour
of sprouted beans in the amount of 2 % of
the product weight. The samples have a
clean, sour-milk smell, sour-milk flavor,
dense clot, and 25.8 % more bifidobacteria
cells compared to the control sample.

The dependences of a change in active
acidity, effective viscosity on the use of var-
ious concentrations of sprouted beans flour
during the production of the sour-milk prod-
uct were obtained. It was established that
active acidity in the samples using 1.5; 2,
and 2.5 % is 4.68; 4.60 and 4.58 pH units
(respectively), which is by 0.04; 0.12 and
0.14 pH units less than the control sample.
The use of flour from sprouted beans in the
amount of 1.5...2.5 % reduces the area of
the hysteresis loop, which indicates more
pronounced thixotropic properties of the
sour-milk product structure in comparison
with the control sample.

The obtained regularities are scientif-
ic grounds for the development of the for-
mulation of the sour-milk item for a spe-
cial dietary purpose with the preservation
of organoleptic quality indicators that are
usual for a consumer
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1. Introduction

Today, great attention in the world is paid to the devel-
opment of health-improving products [1]. In this case, the
creation of products for people having dietary nutrition
takes a special place. A promising direction in the creation of
new food products is the combination of dairy and plant raw
materials, which can make up for the shortage of necessary
substances, important to our organism. Sour-milk products
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provide the body with proteins, carbohydrates, lipids, lac-
tic-acid bacteria that positively contribute to intestine func-
tioning, promoting the growth of favorable microflora and
removal of opportunistic pathogenic microorganisms [2].
However, the problem of microelements deficiency, which
was detected in 34 % of the population of Europe, remains
unresolved [3-5]. The range of food products for people
suffering from endocrine disorders in the country is not wide
enough and is about 2.0 %.



Sour-milk products may be considered as a basis for the
development of specialized wellness products, which will
provide the human organism not only with proteins, carbo-
hydrates, lipids, and lactic acid bacteria but also with iodine
and selenium. The shortage of sour-milk products for people
suffering from endocrine disorders is about 23 % of the total
production [6]. The problem of developing the formulations
and technologies of sour-milk products enriched with iodine
and selenium is very acute and relevant. The use of flour of
sprouted beans enriched with iodine and selenium during the
production of a sour-milk vegetable product is an important
task, the implementation of which will expand the range of
food products for people suffering from endocrine disorders.

2. Literature review and problem statement

Analysis of literary sources revealed that the range of
sour-milk products is aimed at the development of formu-
lations and product technologies of cow milk-based prod-
ucts [7, 8]. Scientific papers [9, 10], in which scientists study
unconventional types of milk, appear nowadays. It was con-
sidered relevant to pay attention to clarification on how milk
of the mare, camel, goat, and other animals differs from cow
milk and how useful and “attractive” it is for the production
of specialized sour-milk products.

It was established in paper [11], where the scientists studied
the chemical composition of mare milk, that it differs signifi-
cantly from the composition of cow milk. It contains half as
much protein and fat, almost 1.5 times as much lactose than
cow milk. The acidity of mare milk is quite low. It belongs to the
milk of the albumin group — the proportion of casein in it ac-
counts for 50....60 % of the total amount of proteins. Analyzing
the data on the chemical composition of mare milk, it is possible
to predict that it is inappropriate to use for the production of
specialized sour-milk products A dense clot will not be formed
during clotting of mare milk. Protein will be deposited in the
form of delicate small flakes; consequently, a sour-milk product
will have a liquid consistency, that is, organoleptic indicators
that are unusual for a consumer. This will decrease the demand
for this product and economic effect from the production.

Sheep milk is more attractive for its chemical composi-
tion in terms of the formation of a dense clot in a sour-milk
product [12]. The total density of sheep milk was found to be
higher than that of cow milk. When using the strains of mi-
croorganisms — acidophiles and bifidobacteria in the amount
of 2 %, a sour-milk product based on sheep milk has a dense
clot and organoleptic parameters that are usual for consum-
ers [13]. The disadvantage of using sheep milk in the sour-milk
specialized product is high fat content, the average content
of which is in the range of 12...13 %. Products will be useful
for improving appetite, at anemia, while it is better not to use
them at gastrointestinal diseases, ulcers, gastritis, and colitis.

To produce a specialized sour-milk product, camel milk is
optimal in terms of biological effects on the organism and the
usual organoleptic indicators. The clinical studies [14, 15] of
daily consumption of the milk product were conducted with-
in 30 days. It was found that the camel milk-based product
has usual organoleptic parameters, elevated content of ami-
no acids. However, camel milk in its composition contains
antibacterial substances that slow down the reproduction of
microorganisms — acidophiles and bifidobacteria. The use of
camel milk during the production of sour-milk is certainly
of interest to scientists and is useful for people with dietary

nutrition. The downside is that camel milk is scarce in Eu-
rope, which indicates an inexpedient use of this type of milk.

The solution to the above-mentioned problems can be the
use of goat milk as the basis for the creation of specialized
sour-milk products [16—18].

It was proved in paper [16] that goat milk is recommend-
ed for people with specialized nutrition and those who have
gastrointestinal diseases. Goat milk has its advantages over
other kinds of milk and is useful for people due to the optimal
chemical composition and low fat content [17]. The results of
the research into the development of the technology of goat
milk-based kefir using the iodine-containing additive “Elamn”
are presented in paper [18]. It was determined that the additive
influences the intensity of the sour milk fermentation process
and reduces the time of formation of a dense clot, at the same
time enriching the product with iodine. The disadvantage of
this technology is the enrichment of the sour-milk product only
with iodine. The possibility of producing the sour-milk product
based on goat milk was explored and the developed products
have usual organoleptic characteristics and increased vitamin
content, however, these indicators fluctuate in a different breed
of goats, which gave milk. Articles [19, 20] described that goat
milk protein is digested better than that of cow milk due to the
rational ratio of alpha-s and B-casein fractions. The use of milk
with decreased content of alpha-s1- casein is optimal for the
production of specialized sour-milk products. Such milk has a
pronounced allergic effect, but its content influences the struc-
ture forming indicators of the sour-milk product, as well as the
content of as2- and B-casein fraction.

There arises a need to study the content of major frac-
tions of proteins in cow and goat milk and to explore the de-
pendences of the content of asl-, os2-and B-casein fraction
on the technological properties of the sour-milk product.

It is known [21-23] that bifidobacteria develop more slowly
in goat milk than in cow milk. In paper [24], it was proved that
combined leavens have higher biochemical activity and stabil-
ity in comparison with the leavens produced in monocultures.

One of the causes of poor growth of bifidobacteria is a
different composition of the casein fraction, which forms fa-
vorable conditions for reproduction only after the partial hy-
drolysis of casein. Casein splitting resulted in the formation
of polypeptides, glycopeptides, amino sugars that stimulate
the growth of bifidobacteria. The solution to this problem is
possible by increasing the contents of bifidobacteria, due to
additional use of cultures of Lactobacillus acidophilus and
Bifidobacterium lactis.

The research into their influence on a change in quality
indicators of the sour-milk product at different concentra-
tions of sprouted beans flour and the study of a change in
active acidity and effective viscosity is a necessary task.
Since there are not enough data on the application of sprout-
ed beans flour, enriched with iodine and selenium during the
production of a sour-milk product, it is necessary to deepen
and expand the research in this direction.

3. The aim and objectives of the study

The aim of this study is to substantiate the use of sprout-
ed beans flour during the production of the sour-milk prod-
uct based on goat milk.

To accomplish the aim, the following tasks have been set:

— to explore the content of the basic fractions of proteins
in goat and cow milk of and study their influence on the



technological properties of a sour-milk product, to explore
the influence of the content of cultures of Lactobacillus ac-
idophilus and Bifidobacterium lactis on a change in quality
indicators of a sour-milk product at different concentrations
of sprouted beans flour;

—to learn the dependence of a change in active acidity, ef-
fective viscosity on the use of various concentrations of sprout-
ed beans flour during the production of a sour-milk product.

4. 2. Studying active acidity and effective viscosity in
a sour-milk product

Active acidity was determined by the potentiometric
method at pH meter CT-6020 (Kelilong Instruments, Chi-
na), with the range of measuring of the device of 0.0...14.0 pH
units [27]. Effective viscosity was determined on the rotary
viscosimeter “Reotest-2” according to the device instruc-
tion, according to the standard procedure [27].

4. Methods, raw materials, and technologies used
in the study

4. 1. Studying the composition of goat and cow milk,
investigating the influence of the content of Lactobacil-
lus acidophilus and Bifidobacterium lactis cultures on
a change in the quality indicators of a sour milk product

The study was carried out using the samples of milk from
80 goats of the “Zaanenska” breed and the samples of milk from
123 cows of the “Chervona-stepova” breed, grown on the farm
“Granny’s goats”, Kyiv oblast, the village of Galaiki. The sam-
ples of daily milking were studied. The content of ois1- 0is2- and
B-casein fraction was studied using the electrophoresis method
with the help of the IFO-451 microphotometer (“Asma-prybor”
LLC, Russia). Statistical data processing was carried out using
the software environment Statistical 10.0.

The protein content in milk was determined by the
colorimetric method, which is based on the ability of milk
proteins at pH below the isoelectric point to bind the sour
dye, forming insoluble sediment with it. After the sediment
removal, the optical density of the original dye solution is
measured in relation to the resulting solution, which de-
creases proportionally to the weight fraction of protein.

The samples were prepared as follows: 1 cm? of milk was
measured into the test tube, 20 cm?® of the working solution
of a blue-black dye were added and the mixture was stirred
intensively. The sediment was centrifuged and filtered. The
resulting filtrate was diluted by 100 times and treated on
the photocolorimeter KFK 3-01 (Zagorsky optical and me-
chanical plant, Russia) at the wavelength of 500—600 nm
in a cuvette with the working length of 10 mm. The weight
fraction of proteins in milk was determined as a percentage,
using the calibration graph.

The fat content in milk was determined by the sulfuric
acid method. It is based on dissolving milk proteins with sul-
furic acid, as a result of which fat is released in its pure form.
The technique is described in paper [25]. The condition of
the clot was determined organoleptically.

The objects of the study were the strains of microor-
ganisms of acidophilic coli (Lactobacillus acidophilus)
and bifidobacteria (Bifidobacterium lactis) and flour of
sprouted beans. “Dietary soy flour enriched with iodine”
TU U 10.6-0271205-001:2019, according to the docu-
mentation, is the carrier of 126 mg of iodine in 100 g.
“Dietary chick-pea flour enriched with selenium” TU U
10.6-0271205-002:2019, according to the documentation,
is the carrier of 70 mg of selenium in 100 g. The flour was
used in the ratio of 1:1. Analysis of the content of bacte-
ria Lactobacillus acidophilus, Bifidobacterium Lactis was
conducted using the procedure described in paper [26].
Microphotography was carried out on a three-ocular flu-
orescent microscope of Microderm 3 LUM (Moscow, Rus-
sia). Bifidobacteria were explored at classical illumination
by Keller, at a magnification of 16x100 times.

5. Results of research into the use of sprouted beans flour
enriched with iodine and selenium during the production
of a sour-milk product

5. 1. Research into the content of basic protein frac-
tions in goat and cow milk and the influence of casein
fraction on sour-milk product

Results of the research into the content of basic protein
fractions in goat and cow milk are shown in Table 1. The re-
sults of research into the influence of the content of as1- and
B-casein fraction on the technological properties of a sour-
milk product are shown in Tables 2, 3.

Table 1
Content of basic protein fractions in goat and cow milk
Proteins and their fractions in milk
Indicator Goat milk, g/100 ml Cow milk, g/100 ml
n=80 n=123

Total protein 3.196+0.040 3.360+0.040**

Casein fractions: 2.452+0.037 2.609+0.045**

asl 0.393+0.010 0.859+0.025%**
os2 0.526+0.027** 0.321£0.009
B 1.122+0.014%*** 0.767+0.021

Note: *** — p<0.001; ** — p<0.01; * — P<0.05

It was established that goat milk contains 0.393 g of
asl-casein fractions in 100 ml, compared with cow milk,
which contains 0.859 g in 100 ml, which is by 0.466 g less.
Casein fractions as2- in goat milk was 0.526 g in 100 ml,
which is by 0.205 g less than the content of the studied ca-
sein in cow milk, which was 0.321 g in 100 ml. The content
of B-casein faction in goat milk was 1.122 g in 100 ml, in cow
milk, the figure was 0.767 g in 100 ml.

Consider the technological aspect of this study on the
use of goat milk as a raw material for the production of a
sour-milk product at high or low content of ast-as2- and
B-casein fractions.

Table 2 shows the results of the research into the impact
of the content of asl-casein fraction on the technological
properties of a sour-milk product.

Analyzing the content of asi- casein fraction on the
state of a clot in the sour milk product based on goat milk,
it was established that the samples with a high content of
ol- casein fraction had the advantage in obtaining a desired
dense clot. 33 samples of this kind were detected, which was
68.8 %, whereas the samples with the lower content of as1-
casein fraction formed such a clot only in 15 samples, which
amounted to 46.9 %.

Analyzing the content of the B- casein fraction on the
state of a clot in goat milk, it was found that the milk samples
with the low content of B- casein fractions had an advantage
in obtaining a desired dense clot. 31 samples were detected,
which made 66 %, whereas the samples with a larger content



of B- casein fraction formed this clot only in 17 samples, which
made 51.6 %. 13 and 3 research samples of goat milk with the
content ranging from 1.103 to 0.901 g in 100 ml, which was
27.7 and 6.2 %, respectively, had a friable and ductile clot. In
the samples with the content of B- casein fraction in the range
from 1.103 to 1.337 g in 100 ml, 8 samples had a friable and
ductile state of a sour milk clot, which amounted to 24.2 %.

Table 2

Impact of the content of as1-casein fraction on the
technological properties of the sour-milk product

. Content of o,y — casein fraction
Indicator -
High, n=48 Low, n=32
Limits of as1-
content 0.393...0.465 g/100 ml | 0.319..0.392 g/100 ml
Fat, % 4.18+0.08* 3.88+0.09
Protein, % 3.32£0.04** 3.12+0.03
State of clot: Sample, % Sample, %
pcs. pes.
dense 33 68.8 15 46.9
Friable 14 29.2 7 21.8
ductile 1 2 10 31.4

Note: ** — p<0.001; * — P<0.05

14 and 1 research samples of goat milk with a high con-
tent of asl- casein fractions (the range of 0.393...0.465 g
in 100 ml), which made up 29 and 2 %, respectively, had a
friable and ductile clot. In the samples with low content of
asl- casein fraction (the range of 0.319...0.392 g in 100 ml),
7 and 10 samples had the friable and ductile state of a clot,
which made 21.8 and 31.4 %.

Table 3 shows the results of the research into the impact
of the content of B-casein fraction on the technological prop-
erties of the sour-milk product.

Table 3

Influence of content of 3- casein fraction on the technological
properties of the sour-milk product

. Content of B — casein fraction
Indicator -
High, n=33 Low, n=47
Limits of content of 1.103...1.337, 1.103...0.901,
B — casein fraction g/100 ml £/100 ml
Fat, % 3.86+0.09 4.2£0.05%*
Protein, % 3.35+0.08* 3.09+0.06
State of clot: Sample, % Sample, %
pcs. pes.
dense 17 51.6 31 66
friable 8 24.2 13 27.7
ductile 8 24.2 3 6.2

Note: ** — p<0.001; * — p<0.01

Table 4 shows how different content of cultures Lacto-
bacillus acidophilus and Bifidobacterium lactis influences
a change in quality indicators of the sour-milk product at
different concentrations of sprouted beans flour.

It was determined that it is advisable to use the strains
of cultures of microorganisms Lactobacillus acidophilus and
Bifidobacterium lactis in the ratio of 2:1 (experiment No. 3)
at the concentration of sprouted beans flour in an amount
of 2 % of the product weight. The samples have a clean, sour-
milk smell, sour-milk taste, and a hard clot and by 25.8 %
more bifidobacteria cells compared to the control sample. The

sample (experiment No. 4) with the content of sprouted beans
flour in the amount of 2.5 %, where the strains of cultures of
microorganisms Lactobacillus acidophilus and Bifidobacteri-
um lactis were used in the ratio of 3:1, had a 42.3 % of bifido-
bacteria cell. This is a fairly good result in terms of specialized
dietary purpose, but the pronounced taste of bifidoproducts,
which according to the tasters reminded of medicines, can
affect consumer preferences. In studies [28-30], it was deter-
mined that a consumer wants to see the usual organoleptic
indicators in the products for special purposes.

Table 4

Influence of the content of cultures Lactobacillus
acidophilus and Bifidobacterium lactis on a change in
the quality indicators of sour-milk product at various

concentrations of sprouted beans flour

No. of
experi-
ment

X/Y Quality indicator

Clean, sour milk smell. Taste
of sour milk without a specific
aftertaste. White color with
creamy shade, uniform through-
out the whole mass. There is no
clot. Microscopy reveals 9 % of
bifidobacterium cells

1 (X) Control/(Y) 1:1

Clean, sour milk smell. Taste
of sour milk without a specific
aftertaste. Consistency of liquid
yogurt. Microscopy reveals 20 %
of bifidobacterium cells

2 (X) 1.5 %/(Y) 1:1

Clean, sour milk smell. Pleasant
sour-milk taste. Consistency
of an even-edge clot. Split into
two phases of a clot and serum.
Microscopy reveals 34.8 % of
bifidobacterium cells.

3 (X) 2.0 %/(Y) 2:1

Sour smell. Sour-milk taste with
the aftertaste characteristic
of bifid-containing products
(reminds of medicines). Clot
consistency is vitreous. Split

into two phases of a clot and se-

rum. Microscopy reveals 42.3 %
of bifidobacterium cells

Note: * X is sprouted beans flour, %; where Y is the ratio of the

content of cultures Lactobacillus acidophilus and Bifidobacterium

lactis

4 (X) 2.5 %/(Y) 3:1

Microscopic analysis revealed that in the sample of
experiment No. 1 there were 9 % of bifidobacterium cells,
and in the sample of experiment No. 2, their content is 11 %
higher. There are 34.8 % of bifidobacteria cells in sample 3,
42.3 % of bifidobacteria cells in sample 4, which is by 25.8 %
and 33.3 % more than in the control sample.

It was established that the content of legumes flour from
1.5 % of the weight of the product affects an increase in the
amount of bifidobacteria in the sour-milk product.

3. 2. Studying the dependence of a change in active
acidity, effective viscosity on the content of sprouted
beans flour

The dependence of active acidity of effective viscosity in
the sour-milk product on the use of different concentrations
of sprouted beans flour was studied. The research results are
shown in Table 5 and Fig. 1.



Table 5

Dependence of a change in active acidity on the use of
various concentrations of flour from sprouted beans during
the production of a sour-milk product

Experimental Time. hours
sample ’
1t [ 2 [ 3 | 4 | 5 | 6
Acidity, (pH) units
Control | 646 | 582 | 508 | 496 | 48 | 472
Content of geminated legumes flour, %:
1.5 6.3 5.7 5.0 4.80 4.72 4.68
2.0 6.1 5.63 4.96 4.76 4.69 4.60
2.5 5.98 5.42 4.8 4.70 4.66 4.58

It was established that at an increase in the content
of sprouted beans flour during the production of the sour-
milk product, active acidity in the process of fermentation
increased. After 6 hours of fermentation (the time was
established according to the classical production technolo-
gy), active acidity was 4.68; 4.60 and 4.58 pH units in the
samples using 1.5; 2 and 2.5 % (respectively), which is by
0.04; 0.12 and 0.14 (respectively) pH units less than in the
control sample.

Fig. 1 shows the dependence of effective viscosity on the
shear rate gradient in the samples of the sour-milk product
on the concentration of sprouted beans flour.
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Fig. 1. Dependence of effective viscosity of shear rate
gradient in the samples of the sour-milk product on the
concentration of sprouted beans flour: red — 2.5 %;
blue — control; green — 2.0 %; pink —1.5 %

Research into the dependence of effective viscosity on
the shear rate gradient showed that the curves in the flow
of sour-milk products have the form of a hysteresis loop,
which indicates a partial restoration of the structure. The
use of flour from sprouted beans in the amount of 1.5...2.5 %
reduces the area of the hysteresis loop, indicating more evi-

dent thixotropic properties of the structure of the sour-milk
product.

6. Discussion of the results of studying the use of
sprouted beans flour during the production of the sour-
milk product

After examining the content of the basic fractions of
proteins in the milk of goats and cows, it was established
that the differences between the fractional composition of
goat and cow milk are observed in the content of casein
fractions — ast, as2, and — B. Goat milk contains 0.393 g
of as1 casein fractions in 100 ml, compared with cow milk,
which contains 0.859 grams in 100 ml, which is by 0.466 g
less. The fractions of casein o.s2 in goat milk were 0.526 g in
100 ml, which is by 0.205 g less than the content of the studied
casein in cow milk, which was 0.321 g in 100 ml. The content
of the B-casein faction in goat milk was 1.122 g in 100 ml, this
indicator in cow milk reached 0.767 g in 100 ml (Table 1). The
low content of as1 — casein fractions in goat milk will lead
to the formation of a softer clot in the stomach, thus improv-
ing the activity of the digestive enzymes of proteases [31].
In women’s breast milk, there is no fraction of as1- casein,
which leads to the lower % of food disorders in newborns.
Research [32] showed that milk with a high content of
the given fraction (os1- casein) can be of great importance
during the production of a sour-milk product. This is evi-
denced by the data presented in Table 2, where the content of
asl- as2- casein fraction of goat milk was explored.

Analyzing the influence of the content of asl- casein
fractions on the state of a sour-milk clot, it was determined
that the samples with a high content of as1- casein had an
advantage in obtaining the desired dense clot over the sam-
ples with the lower content of as1- casein fractions (Table 2).

In paper [33], the mechanism of this phenomenon is
explained by the fact that goat milk has a smaller size of ca-
sein micelles than cow milk, which includes casein fractions
asl. This contributes to obtaining a denser clot in sour-milk
products based on cow milk.

It may be concluded that a high content of a:s1 casein in
goat milk will affect the technological indicators of the sour-
milk product in the direction of improving the structure of
the finished product. And milk with the lower content of os1
casein will facilitate digestion and reduce the possibility of
allergic manifestations in the human organism, which gives
grounds for the development of the formulation of the premi-
um hypoallergenic sour-milk product. The influence of the
content of B-casein fraction on the technological properties
of a sour-milk product was studied. It was established that
milk samples with a low content of B-casein fractions had
an advantage in obtaining the desired dense clot (Table 3).

B-caseins are known [34] to be useful for the human
organism due to the absence of peptides that cause allergies
in humans. Information on the impact of the content of B-ca-
seins on the technological properties of sour-milk products
was not found.

It was found experimentally that the strains of cultures
of microorganisms Lactobacillus acidophilus and Bifidobac-
terium lactis in different ratios when using sprouted beans
flour in the amount of 1.5...2.5 % of the weight of the product
have clean, sour-milk smell, sour-milk taste, and a hard clot.
The sample, where the strains of Lactobacillus acidophilus
and Bifidobacterium Lactis microorganisms were used in



the ratio of 3:1 with the content of sprouted beans flour
in the amount of 2.5 %, had 42.3 % of bifidobacteria cells.
However, it was not “classic” in terms of smell and taste,
with the pronounced aftertaste of bifid-containing products,
which can affect the consumer advantages. It is rational to
use the strains of Lactobacillus acidophilus and Bifidobacte-
rium lactis organisms in the ratio of 2:1 at the concentration
of sprouted beans flour in an amount of 2 % of the product
weight. At these ratios of the formulation components, the
organoleptic indicators of the sour-milk product, which are
usual for a consumer, were preserved.

Sprouted beans flour was not used in sample 1, and their
content reached 1.5 % of the product weight in sample 2
Table 4. Microscopic analysis revealed that there is a 9 %
bifidobacteria cell on the sample of experiment No. 1, and
their content is 11 % higher in the sample of experiment
No. 2. Two experimental samples (No. 1, 2) used cultures
Lactobacillus acidophilus and Bifidobacterium lactis in the
same amount and at the same ratio. Assume that the con-
tent of sprouted beans flour influences the vital activity of
Bifidobacteria in the sour-milk product based on goat milk.

The dependence of a change in active acidity and effec-
tive viscosity on the content of the sprouted beans flour
in the sour milk product was explored. A characteristic
feature of sour-milk products is that at a change in the for-
mulation ingredients even in insignificant quantities, their
rheological characteristics change. It was determined that
after 6 hours of fermentation in the samples using 1.5; 2 and
2.5 % of sprouted beans flour, it amounted to 4.68; 4.60
and 4.58 pH units (respectively), which is by 0.04; 0.12 and
0.14 pH units lower than in the control sample Table 5. The
increase in acidity content is explained by the existence of
sprouted beans flour. At an increase in the percentage of
flour, active acidity increases, indicating the stimulating
properties of flour, which affect the microflora, in partic-
ular, the content of bifidobacteria, at an increase of which,
acidity increases.

The dependence of effective viscosity on the shear rate
gradient was studied. It was established that the flow curves
have the shape of a hysteresis loop, indicating the partial
restoration of the structure. Fig. 1 shows that the area of the
hysteresis loop in the control sample is greater than in other
samples, which means that the use of flour from sprouted
beans is positive in terms of improving the rheological prop-
erties of the product. Adding sprouted beans flour reduces
the area of the hysteresis loop, indicating that the thixotropic
properties of the structure are more pronounced. However,
in general, they are commensurate when adding a different
content percentage. This shows the absence of the expressed
modification of the structure modification at the increased
content of sprouted beans flour, which is valuable, taking
into consideration the task of making the products of special
products with preservation of organoleptic indicators that are
usual for a consumer.

This study is limited to the rational use of the strains of
Lactobacillus acidophilus and Bifidobacterium lactis micro-

organisms in the ratio of 2:1 at the concentration of sprouted
beans flour in the amount of up to 2 % of the product weight.
At this ratio, the products have classic organoleptic indica-
tors and the increased content of bifidobacteria. An increase
in the concentrations will lead to worsening the organoleptic
indicators of the product, and as a consequence, to a decrease
in demand and economic effect from production.

The prospect of the subsequent research is to study the
content of iodine and selenium preservation during the storage
of the sour-milk product in order to provide recommendations
on the amount of daily consumption of the developed product

7. Conclusions

1. Milk of goats and cows differs by the content of
asl- as2- B- casein fractions of proteins. Goat milk con-
tains 0.466 g in 100 ml, fewer as1- casein fractions, and
by 0.205 g less as2-casein fractions in 100 ml compared
to cow milk. The content of the B-casein faction in goat
milk is by 0.355 g in 100 ml higher than in cow milk. The
content of as1- casein fraction of goat milk influences the
state of a sour-milk clot. The samples with a high content
of asl- casein fractions had the advantage of obtaining
a desired dense clot. There were 33 such samples, which
made 68.8 %, while only 15 samples with a lower content
of al- casein fraction, which made up 46.9 %, formed
such a clot. The content of B- casein fraction of goat milk
influences the state of a sour-milk clot. The samples of
milk with low content of B- casein fraction had the ad-
vantage in obtaining the desired clot density. There were
31 such samples, which made up 66 %. Only 17 samples
with a higher content of B- casein fraction, which made
up 51.6 %, formed a dense clot. The influence of Lactoba-
cillus acidophilus and Bifidobacterium lactis cultures on
a change in quality indicators of the sour-milk product
at different concentrations of sprouted beans flour was
found. The strains of cultures of Lactobacillus acidophilus
and Bifidobacterium lactis microorganisms were used ra-
tionally in the ratio of 2:1 at the concentration of sprouted
beans flour in the amount of 2 % to the product weight.
The samples had a clean, sour-milk smell, sour-milk taste,
and a hard clot. They also had 25.8 % more bifidobacteria
cells compared to the control sample.

2. The dependences of a change in active acidity, effective
viscosity on the use of various concentrations of sprouted
beans flour during the production of a sour-milk product
were obtained. It was established that active acidity in the
process of fermentation was 4.68; 4.60 and 4.58 pH units
in the samples using 1.5; 2 and 2.5 %, respectively, which is
by 0.04, 0.12 and 0.14 (respectively) pH units lower than in
the control sample. The use of sprouted beans flour in the
amount of 1.5...2.5 % reduces the area of the hysteresis loop,
which indicates more pronounced thixotropic properties of
the structure of a sour-milk product in comparison with the
control sample.
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