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The production and use of fruit and berry
concentrates in combination with fermented milk
products is attractive for many manufacturers because
as a result it is possible to obtain unique recipes with
a bright and attractive taste for consumers, and high
JSunctional properties. However, the use of fruit and
berry concentrates in combination with fermented
milk products leads to a reduction in the shelf life
or absolute spoilage of products. Thus, after the
initial analysis of modern technologies, the method of
encapsulation of juice concentrates will create unique
products — fruit and berry concentrates in the form of
soft capsules for a safe combination with yogurt.

The creation of culinary delights of molecular
cuisine is already using methods for preparing alginate
capsules containing ajuice-containing filler. However,
there are no regularities for establishing a widespread
production of capsules from alginate and a filler from
the juice of fruits and berries to this day. In turn, it
should be noted that this method makes it possible to
obtain a product with high functional properties and
pronounced taste.

The results of the research confirmed the successful
possibility of mixing plant ingredients with yogurt and
ultimately the possibility of obtaining a natural and
healthy product with a pronounced and original taste.

The effect of capsules with fruit and vegetable
extract on the organoleptic and structurally
mechanical properties of yogurt was investigated.
Recipes of fruit and berry concentrates were
considered. In total, 3 varieties of one-component
concentrates (apple, cherry, grape) were selected,
which can be encapsulated in the alginate shell in their
original form. 3 varieties of concentrates (raspberry,
strawberry, currant) were obtained, which can be
used as an additional component to the main ones
to create a wide range of capsules for different age
categories
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1. Introduction

Interest in the production of yogurt from mixed milk
and the milk of sheep and goats is increasing. Thus, 10 years
ago there were only 3 articles in nacometric databases for
such keywords as (sheep AND goat AND milk AND yo-
gurt); in 2016, there were 5 papers; and in 2021, there were
7 articles. Papers about sheep’s and goat’s milk are replete
with data on the usefulness of each type of milk. There is
a direction for studying the processes in the production
of products from the milk of sheep and goats compared to
cow’s milk [1].

The main raw material for the production of yogurt is
cow’s milk. Goat and sheep’s milk is not a traditional raw
material for more of the world’s population. Yogurts with
vegetable concentrate based on alginate capsules with yo-
gurt from goat and sheep’s milk are the original invention.
Therefore, research on the development of healthy and live
yogurts with the original filler, which is also a symbiotic, is
relevant.
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The advantage of raw materials is that in comparison
with cow’s milk, sheep’s and goat’s milk do not cause allergic
reactions when consumed.

Sheep’s and goat’s milk are becoming increasingly popu-
lar as an alternative to cow’s milk-based products because of
its nutritional value and the less intensive farming methods
required to raise these animals [2].

Goat’s milk has been considered beneficial for decades be-
cause of its easy digestibility and less allergenic properties com-
pared to cow’s milk [3]. Sheep’s milk is rich in minerals, protein,
healthy fats, and is considered a good source of functional
bioactive peptides [4]. Distinctive structures of triacylglycerols
in sheep’s milk fat have better digestibility compared to cow’s
milk fat and can quickly provide energy to infants or patients
suffering from pancreatitis or cystic fibrosis [5].

Conducting research in this area will open up the po-
tential of fermented milk products based on sheep’s and
goat’s milk. Prerequisites for the creation of new original
formulations of dairy products for functional purposes and
these studies are of the greatest scientific interest. The com-




bination of dairy products and fruit and berry fillers ensures
mutual enrichment of ingredients for one or more factors. As
a result, it becomes possible to create products of a balanced
composition of the target varieties, increase the nutritional
and biological value, as well as expand the range of yogurts,
giving them functional properties.

2. Literature review and problem statement

A comparison was made with the acid gelling of low-
fat cow’s milk with the milk of sheep and goats previously
brought to a standardized protein content. The microstruc-
ture, texture, and rheological properties of yogurts from dif-
ferent types of milk were studied and compared. Yogurt from
cow’s milk was taken as control, prototypes from sheep’s and
goat’s milk were taken for comparison. The results show that
goat yogurt, compared to cow and sheep yogurt, requires a
longer fermentation and gelation time. Cooling led to an in-
crease in the modulus of elasticity at different values for cow
yogurt, as well as goat and sheep yogurt. Goat yogurt had a
smaller particle size and a softer gel, which is associated with
a more porous microstructure [2].

In the following work, plant material was added to yo-
gurt in the form of essential oils (orange oil, vanilla oil, lem-
on). Overall organoleptic evaluations showed that dessert
cow yogurts without probiotics (soft and classic starters)
were more acceptable than yogurts with probiotics. Dessert
yogurts made from goat’s milk (classic and sour starters)
were the opposite [3]. Yogurts were also enriched with whey
proteins. The study used black carrots as a raw material
to enrich them. An anthocyanin-rich black carrot concen-
trate (5 %) was encapsulated by an emulsion method to proh
duce thermally induced whey protein-based microcapsules,
for use as an enricher and dye for yogurt at the same time [4].

In work [5], the extract Tragopogon Collins (TPE) was
used, which was obtained by ultrasound and encapsulated
using the maltodextrin- whey protein system. Further, the
encapsulated extract was added to yogurt and the effect on
the probiotic properties of yogurt was investigated. Samples
with the addition of encapsulated extract had a low pH, less
syneresis compared to control, and in addition, in these sam-
ples, the viability of probiotic bacteria during storage was
higher. Investigation of the effect of polymerized whey protein
from goat’s milk on the physicochemical properties and micro-
structure of recombined yogurt from goat’s milk. Scanning
electron microscopy of recombined goat’s milk yogurt with
PGWP revealed a compact protein network. The results
showed that PGWP made directly from raw milk could be
a new protein-based thickener for making real goat’s milk
yogurt. At the same time, the viability of bacteria remained
at 10% at 8 weeks of storage under refrigerated conditions [6].
The addition of a mixture of wheat fibers and plantain caused
a decrease in pH and an increase in the acidity of yogurts. In
accordance with these results, the best effects on improving
the quality of yogurts were obtained: reducing syneresis,
increasing viscosity, and a good effect on the growth of mi-
croorganisms for all samples. In general, the use of fiber and
protein with a concentrate can improve quality characteristics
and have good potential for use in various foods [7]. Also, pec-
tin-containing extracts were added to yogurts to improve the
structure and enrichment with dietary fiber [8].

Lime juice increases the bioavailability of calcium from
yogurt snacks made from whey minerals and proteins.

Lime juice was used in yogurt to increase calcium avail-
ability. The availability of calcium was checked in the In
vitro system (GI TIB simulation). The results showed that
whey minerals, a waste product of cheese production, can
be used in snacks, improving the bioavailability of calcium
when combined with lime juice [9]. Consumption of food
for functional purposes based on spirulina does not cause
doubts about the usefulness but the specific taste and smell
repels the consumer. In order to eliminate this drawback,
scientists decided to encapsulate spirulina. Alginate and
whey protein were used for encapsulation. With the help
of a scanning electron microscope, the morphology of mi-
crocapsules and their average particle size of 52 pm were
investigated, and the electrostatic interaction between the
wall materials was illustrated using infrared spectroscopy
with Fourier transform. The complete release of spirulina
from microcapsules was observed in the simulated intestinal
fluid, which is favorable for the growth of Lactobacillus in
the human intestinal tract. The results showed an obvious
effect of encapsulation on the physicochemical properties
of yogurt-containing breakfasts. Organoleptic evaluation
showed that encapsulation in general can increase customer
satisfaction. It can be argued that masking the color and
taste of microalgae by microencapsulation can be used to
enrich dairy products with microalgae [10].

Gelatinized microspheres coated with alginate have been
manufactured to encapsulate the probiotic Bifidobacterium
Teenis 15703T to improve survival under adverse gastrointes-
tinal conditions. The gelatinous microspheres were crosslinked
with non-cytotoxic genipine and coated with an alginate
crosslinked with Ca?* from external or internal sources. The
alginate coating prevented pepsin-induced degradation of gela-
tin-induced microspheres in artificial gastric juice (pH 2.0, 2 h),
resulting in a significant (P<0.05) greater number of survivors
due to the buffering effect of intact microspheres. After sequen-
tial incubation in artificial gastric (1 h) and intestinal juices
(pH 7.4, 4 h), the number of surviving cells was 7.6 and 7.4 log
CFU ml" for alginate-coated microspheres. Internal and exter-
nal Ca®* source methods. For cells in uncovered gelatinous mi-
crospheres and free cells, 6.7 and 6.4 log CFU ml, respectively,
were obtained. This study presents a new microencapsulation
method that protects probiotic bifidobacteria under adverse
environmental conditions [11].

The type of encapsulating material also affects the vi-
ability of probiotics during storage, processing, and in the
gastrointestinal tract. The effectiveness of any material
depends not on its capsule-forming ability, strength, and
increased viability but on its cheapness, availability, and
biocompatibility. Thus, additional convenience and reduced
packaging costs can also be used to offset the cost of en-
capsulating one or more ingredients. Encapsulated forms
of ingredients provide a longer shelf life of the product [12].

There are various techniques of encapsulation of juices or
concentrates (hydrophilic fillers) into polymers of natural ori-
gin and the drip method, in this case, is the most promising [13]

Work [14] notes the relevance of the drip method for
obtaining capsules but this work is associated with the pro-
duction of gelatin capsules.

In [15], a method for producing particles encapsulated in
sodium alginate flavor “feijoa” is proposed. Feijoa sodium en-
capsulated in alginate has supramolecular properties. Thus, the
claimed technique makes it possible to obtain dried microcap-
sules, which is significantly different from the proposed direc-
tion of research, in particular the production of food capsules.



The closest to the proposed encapsulation technique
of juice concentrates is the method reported in [16], which
offers encapsulation of liquid water-containing products into
semi-permeable capsules, but the fundamental difference is
the method of capsule formation and the technological mode.

Given the above, the task is to identify the conditions
under which the filling of the capsules remains liquid, and
to determine the shelf life with stable characteristics of the
capsule filling in terms of rheology.

3. The aim and objectives of the study

The purpose of the study is to develop a technology of yo-
gurt from goat and sheep milk with a fruit and berry concen-
trate. This will make it possible to improve the organoleptic
characteristics of yogurts and, with the help of concentrates,
provide a symbiotic system for lactic acid bacteria.

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

— to substantiate the choice of the main zoned raw mate-
rials for the production of concentrates;

— to substantiate the technological mode of production
of concentrates and to study the physicochemical parameters
of prototypes;

— to investigate the structural-mechanical indicators of
alginate capsules;

— to determine the influence of experimental batches of
concentrates on the structural, mechanical, and organoleptic
properties of yogurt.

4. The study materials and methods

The object of our study is the technology of yogurt from
goat and sheep’s milk, the subject of the study is encapsulated
concentrate. The hypothesis of the study assumes the possibil-
ity of producing capsules from fruit and berry raw materials
with their impact on the structure and organoleptic evalua-
tion of yogurts. Assumption as capsules were chosen alginate
capsules, as they are more pleasant to the taste, burst on the
tongue. During the study, organoleptic analyzes were carried
out and it was decided not to use gelatin capsules, because they
cause unpleasant associations when used together with yogurt.

The most common and affordable varieties of fruits and
berries growing in Republic of Kazakhstan were chosen as
the main raw materials.

For the normal formation of alginate capsules with a
water-containing concentrate, the active acidity of the filler
should not be in the range of 4.0—4.5 units, sodium citrate
was used to reduce the acidity of concentrates. The concen-
tration of sodium alginate should be no higher than 1 %, and
the concentration of calcium salt — 1 %.

For the preparation of concentrates, direct-pressed juices
from apples, cherries, grapes, currants were used as recipe
components, strawberries and raspberries. Pre-prepared
fruit concentrates with a dry matter content in the range of
20-22 % and an active acidity of 4.0—4.5 units were mixed
with sodium alginate. Next, to remove excess air from the
mixture, they were left in the refrigerator for 1-2 hours until
the bubbles were completely removed.

To prepare samples of soft seamless alginate capsules
measuring 10 mm, a pipette with the appropriate size was
used. Using a pipette, a solution of concentrate with sodium
alginate was immersed in drops in a 1 % solution of calcium
salt (calcium chloride or calcium lactate).

The active acidity of the filler was determined by the
ionometric method using the pH meter PB-10 of Sartori-
us (Germany), which was calibrated according to the stan-
dard pH buffer values.

The method of studying the textural properties of cap-
sules is carried out by analogy with the technique present-
ed in [17-20], the textural properties of capsules (strength,
adhesion force) were studied using the CT 3 texture analyz-
er (Brookfield, USA). The CT3 texture analyzer is designed
to measure the load created by the probes when compressing
the tested sample, as well as the height of the probe movement
when determining physical and mechanical properties, such as
strength, adhesion force, etc. The principle of operation of the
analyzer is based on the conversion by the sensor of the load
applied to the test sample into an analog electrical signal that
changes in proportion to this load. The tests are carried out by
a single exposure to the test sample by compression. During
the test, at each point in time, the force that must be applied
for deformation is measured, up to the specified moment of the
end of the test. The resulting dependences allow you to evaluate
the textural properties of the product. Samples in the form of a
sphere with a diameter of 10 mm were used for research.

The textural properties of the capsules were studied on
the first day of preparation and after 7 days, due to the max-
imum shelf life of live yogurt with which it is planned to use
capsules in combination.

Statistical processing of the data was carried out using
descriptive statistics.

3. Results of studies on the possibility of using alginate
capsules with a concentrate in yogurt technology

5. 1. Selection and research of the main zoned raw
materials for the production of concentrates

As the main raw materials, the most common and af-
fordable varieties of fruits and berries growing in Republic
of Kazakhstan were selected, the results of studies of the
selected raw materials are given in Table 1.

Table 1
Physical and chemical indicators of zoned raw materials
I;I;r(;f Name and brief description “ g’},t?nrg/%’ o Total sugar, % T(;tcaildtiltt;a;’ed Soluble solids, % The C?:;Efl?tfoé& g?ltge/sl,(;ng/ ke
1 Cherry “Lyubskaya” 10.03+0.02 9.72+0.08 1.28+0.09 16.5+0.5 35+0.1
2 Grapes “Kibray early” 4.0+0.01 18.2+0.08 0.60%0.02 19.2+0.4 40+0.1
3 “Golden Delicious” Apple 12.8+0.1 12.91+0.05 0.74+0.05 15.2+0.2 37+0.99
4 | Black currant “Minay Shmyrev” 124.7+0.09 7.42+0.1 3.26+0.05 12.4%+0.5 29+0.1
5 Strawberries “Zenga-Zengana” 20.65%0.12 5.87+0.05 1.07+0.02 8.0+0.2 32+0.1
6 Raspberry “News Kuzmina” 26.45+0.02 6.41%0.06 1.02+0.01 9.50+0.8 38+1




The analysis of the physicochemical parameters of the
zoned raw materials indicates the suitability of their use as
the main raw material for the manufacture of juice concen-
trates. For the study, cherries “Lyubskaya”, grapes “Kibray
early”, apples “Golden Delicious”, black currant “Minay
Shmyrev”, strawberries “Zenga-Zengan”, raspberries “News
Kuzmina” were selected. The zoned raw materials were
examined for the content of vitamin C, the content of total
sugar, the total content of titratable acids, the content of dry
soluble substances, the limit level of nitrites.

5. 2. Technological mode of production of concentrates
and study of physicochemical parameters of prototypes

For the manufacture of concentrates from grapes, apples,
and cherries, a technique of direct pressing of juice from
vegetable raw materials was used; the technological scheme
is shown in Fig. 1.

This technique is selected in connection with the possi-
bility of full-fledged squeezing of juice from the specified raw
materials with a minimum pulp content.

Table 2
Physicochemical parameters of the resulting concentrates

Soluble solids, %
L Total | Total
Concentrate Vitamin . 4| Upto After
from “C”, mg/% sug: | titrate concen- | concen-
’ ar, % |acidity, % . .
tration | tration
Cherry “Ly- 138 | 1296 | 1.70 165 | 22.0
ubskaya
Grapes “Kibray | =/ ¢ 264 | 082 | 192 | 250
early
Golden Deli- |y /o1 ops | 147 | 152 | 240
cious” Apple
Black cur-
rant “Minay 140.4 14.4 1.40 12.4 24.0
Shmyrev”
[ Strawberries |y 500l a5 | g0 | 200
Zenga-Zengana
Raspberry “News| ¢ 140 | 212 | 950 | 200
Kuzmina
5.3. The structural mechanical
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Fig. 1. Technological scheme of preparation of grape, apple, and cherry

concentrates

For the manufacture of concentrates from currants, rasp-
berries, and strawberries, due to the laboriousness and high
cost of obtaining juice with a minimum pulp content, the
homogenization method was adhered to; the technological
scheme is shown in Fig. 2.

Homogenization of plant raw materials with the addition of
hydro module makes it possible to perform a full extraction of
soluble solids and effectively get rid of small stones and impuri-
ties. At the output, a thick concentrate with pulp was obtained,
which can be used as an additional component to the juices of
apples, cherries, and grapes.

According to the above schemes, trial batches of con-
centrates were produced, with the characteristics given
in Table 2.

Thus, 2 techniques of manufacturing concentrates from
fruits and berries in accordance with the specificity of raw
materials have been worked out.

of the capsule wall (shell rupture). The
applied load generated by the analyzer de-
forms the tested sample. The value of this
load is also measured. Processing of the
obtained experimental data is carried out using the special-
ized software Texture PRO CT [20, 21].

For the experiment, 3 samples of capsules were prepared
from various formulations of concentrates, but with the same
active acidity, dry matter content (their indicators are summed
up to the indicators specified in the research methods). Algi-
nate roe capsules were taken as a control sample as no similar
products are sold in the markets. The results of the study of
textural indicators (strength and strength of adhesion) of pro-
totypes of alginate capsules with a filler from a concentrate of
juices of fruits and vegetables are given in Table 3.

Fig. 3 shows photographs of the obtained capsules from
apple concentrate (yellowish color) and capsules from ap-
ple-cherry concentrate (red color).

Next, the capsules and yogurt were packed in double
cups and sealed with foil. In this form, they were provided
for tasting to experts.

) a )
WASHING EXTRACTION
|:> HOMOGENIZATION :> Hydraulic module = 1:0,5
t=50 °C for 15 minutes
J \ _ J
[ |
a N
FILTRATION
from large impurities
\ S
PACKAGING <:| PASTEURIZATION CONCENTRATION

t=80 °C, for 15 min

—

=56 "C at a pressure of 0.7 atm

Fig. 2. Technological scheme of preparation of currants, raspberries, strawberries



Table 3

Results of studies of textural indicators (strength and
strength of adhesion) of prototypes of alginate capsules with
a filler from a concentrate of fruit and vegetable juices

Adhesion
force, N

Strength,
MPa

On the 1st day of preparation of capsules
0.99+0.01
0.86=0.01
0.88+0.01
0.87£0.01
After 7 days of refrigerated storage

0.99£0.01
0.72+0.01
0.75%0.01
0.74+0.01

Sample, formulation

0.058+0.001
0.052+0.001
0.056+0.001
0.054+0.001

Control, alginate roe
No. 1, 70 % apple juice + 30 % beet juice
No. 2, 70 % grape juice + 30 % beet juice
No. 3, 50 % apple juice + 50 % carrot juice

0.058+0.001
0.034%0.001
0.036+0.001
0.035+0.001

Control, alginate roe
No. 1, 70 % apple juice + 30 % beet juice
No. 2, 70 % grape juice + 30 % beet juice
No. 3, 50 % apple juice + 50 % carrot juice

a b

Fig. 3. Samples of alginate capsules obtained by drip method:
a— a sample with apple juice;
b — a sample of apple-cherry concentrate

3. 4. Investigation of the influence of experimental
batches on the structural, mechanical, and organoleptic
properties of yogurt

The concept of the project involves packing capsules and yo-
gurt in various containers. In this regard, to determine the basic
structural and mechanical properties of yogurt after mixing it
with capsules, the method of sensory assessment of the quality
and texture of food products according to Bourne was used.
Table 4 gives the results of a sensory assessment of the quality
and texture of yogurt from OKM mixed with Bourne capsules.

Thus, in the laboratory, the technological mode for the man-
ufacture of alginate capsules by the drip method was worked
out. Prototypes have been developed that are stable if they are
immersed in a neutral environment of the filler during storage.

6. Discussion of results of the study of alginate capsules
with a fruit and berry filler

Functional ingredients that are unstable in a low-pH
environment will be massively released in the stomach and
inactivated before delivery to the small intestine and ab-
sorption, which will reduce the effectiveness of their oral
delivery. These disadvantages limit the use of this system for
oral delivery. Alginate hydrogel is stable in a low pH environ-
ment, it is also an ideal carrier for oral delivery of functional
ingredients that are unstable in the environment of gastric
juice. Using a combined method of electrospraying followed
by pipette administration, millimeter-sized calcium alginate
capsules were prepared for encapsulation of probiotics, which
improved the survival of encapsulated probiotics against the
antibiotic [22].

The betacyanin extract from the peel of Hylocereus
polyrhizus has the potential for staining and antioxidant ac-
tivity, it was encapsulated. A simple method of ionic gelation
using an alginate matrix was applied to study the effect of
microencapsulation on increasing the stability of labile beta-
cyanins. A study of the release characteristics of the optimal
extract of the microencapsulated extract was improved by
more than 2 times compared to the unencapsulated betacyan-
in extract and commercial betanin solution (control). A heat
treatment study showed that microencapsulation of betacyan-
in extract also had a significant effect (p<0.05) on improving
the half-life (Ty,) of the pigment extract compared to the
unencapsulated extract and betanin solution [23]. There is
also speculation that there may be a problem with bacterial
viability and shelf life can be solved by encapsulating the yo-
gurt itself. Along with this, the article also suggests that the
problem with bacterial viability and shelf life can be solved
by encapsulating the yogurt itself. Along with this, the article
contains differences in food standards in different countries
of the world that may hinder the production and adoption of
yogurt [24].

Consumption of omega-3 fatty acids and phytosterol
helps reduce cholesterol levels but such compounds are sus-
ceptible to oxidation, which makes them difficult to use. It
was decided to encapsulate and add to a widely consumed
product — yogurt. Yogurt containing microcapsules had a
pH range of 3.89 to 4.17 and a titratable acidity range of
0.798 to 0.826 % with good sensory perception. It was post
sible to use microcapsules in yogurt without deterioration of
rheological properties and physicochemical stability of the
product [25].

Table 4
Results of sensory assessment of the quality and texture of yogurt from OKM mixed with Bourne capsules
Parameter Evaluation
Taste The combination of the taste of thve capsule fille.r .with the neutral taste of yogurt from O.KM, reveals when con-
sumed, in particular when biting the capsules and the release of the filler
Smell When mixed, yogurt acquires the smell of filler ingredients
Color When mixed, yogurt is dyed in a neutral color of the filler
Texture Evaluation

Tactile assessment

Yogurt does not change its consistency, but when consumed, there is a feeling of granularity from the capsules,
and fibrousness and juiciness of the taste of the filler after biting the capsule

Kinetic evaluation

Separately, the consistency of yogurt and the consistency of jelly-like capsules with filler are felt

Auditory assessment

When consumed, a slight crunch of capsules appears

Visual assessment

The structure changes, the yogurt takes the form of a yogurt filled with capsules. Yogurt is not spoiled due to the
neutral environment of the capsules




In addition, using a combined method of uniaxial dis-
persion electrospray and ion-tropic gelation, multinucleated
capsules of calcium alginate filled with millimeter-sized fish
oil were also produced, with controlled shapes and sizes,
using the method of uniaxial dispersion electrospraying and
external gelation [26]. In these works, a gel system is formed
inside the capsule nucleus, which is not yet homogeneous
inside. The task of the study was to create capsules with
liquid filling for 7 days. The shelf life of yogurt from goat or
sheep’s milk is 10—14 days, capsules made using this tech-
nology after 7 days inside are gelatinized. On the 10" day,
a gel is formed inside, on the 14th day, a gelled composition
is formed inside the capsules. Thus, the shelf life of yogurt
with capsules is justified by 7 days. The data obtained in this
study are reproducible, in the future it is planned to investi-
gate the strength of the capsule shell and the production of
hydrophilic capsules with a longer period.

Table 1 indicates the physicochemical parameters of the
zoned raw materials; this is necessary to determine the pos-
sibility of using as fillers for alginate capsules. In connection
with the purpose of obtaining capsules with liquid filling,
the technology illustrated in Fig. 1, 2 was developed. Table 2
gives the physicochemical indicators of the results obtained.
Gentle methods of manufacturing concentrates made it pos-
sible to preserve the content of especially unstable vitamin C
as much as possible and to obtain technologically suitable for
encapsulation raw materials with an excellent presentation
of bright taste and aroma. The results of studies of textural
indicators (strength and strength of adhesion) of prototypes
of alginate capsules with a filler from a concentrate of juices
of fruits and vegetables are given in Table 3, compared with
control. Alginate roe was taken as control. According to the
results of sensory assessment of the quality and texture of
yogurt from OKM mixed with capsules according to Bourne
Table 4, it can be concluded that mixing the homogeneous
structure of yogurt with capsules has a positive effect on the
taste range, the product acquires a new look and taste, while
not losing its quality.

The contents of the capsules, in particular the formu-
lation of juice concentrates, do not affect the strength of
the capsules in any way if the active acidity and dry matter
content are observed normally.

With a period of 7 days of storage of capsules, there is a
slight weakening of the strength of the capsules but these cir-
cumstances do not cause a significant decrease in their quality.

The results obtained in the capsule study are limited by
the experimental plan.

The direction of development of the study is to work out
the modes of encapsulation and identify conditions under
which the filling will remain liquid inside the capsule for a
longer time. Yogurt from sheep’s and goat’s milk is stored for
more than 10 days, the purpose of further research is to pro-
long the timing of the hydrophilic filling of capsules to at least
10 days. The results of the study of the technological mode of
encapsulation of the filler from fruit-berry concentrates into
the alginate shell obtained in the laboratory are necessary for
the further formulation of a full-factor experiment for the pro-
duction of capsules in a capsulator used in production.

7. Conclusions

1. The zoned raw materials were examined for the
content of vitamin C, the content of total sugar, the to-

tal content of titratable acids, the content of dry soluble
substances, the limit level of nitrites. The results of the
analysis of the physicochemical parameters of the zoned
raw materials allow us to assert the suitability of their
use as the main raw material for the manufacture of juice
concentrates.

2. Due to the specificity of plant raw materials, 2 prop
duction techniques of juice concentrates have been worked
out. For raw materials with a high moisture content and a
dense fiber structure (apples, grapes, cherries), a techno-
logical mode for the manufacture of concentrates based on
direct pressing of juices has been determined, and for raw
materials with a loose fiber structure and a lower moisture
content (currants, strawberries, raspberries), a method for
producing concentrates based on homogenization of plant
raw materials and water extraction has been worked out.

As aresult of laboratory production of concentrates man-
ufactured according to the described techniques, 3 varieties
of one-component concentrates (apple, cherry, grape) were
obtained, which can be encapsulated in the alginate shell in
their original form. 3 varieties of concentrates (raspberry,
strawberry, currant) were obtained, which will be used as
an additional component to the main ones to create a wide
range of capsules for different age categories.

3. The structural and mechanical properties of alginate
capsules with fruit and berry concentrate are close to con-
trol but the control sample is stronger due to the oil filling.
For comparison, the strength of fish roe is 37 kPa, and the
strength of the powdered alginate shell of the capsules was
33.9 kPa. Another problem is the gelling of the filling. The
study showed that on the 7" day the strength does not
change, therefore, the filling remains liquid.

4. The addition of alginate capsules to live yogurt affects
the organoleptic parameters of yogurt but does not affect
the change in structural and mechanical parameters. The
taste and aftertaste improve, the color does not change, the
consistency of yogurt remains unchanged. The disadvantage
is the shelf life of yogurt due to the introduction of alginate
capsules. The shelf life of yogurt is up to 28 days without
loss of quality under refrigerated conditions, the shelf life of
capsules with a hydrophilic shell is 7 days, then the filling is
gelatinized.
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