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Opranizauiiinuii komirer:

€ropos boraan BikTopoBu4 — 1.71.H., mpodecop, pexrop — Onecbka Harli-
OHAJIbHA aKaJIeMisl Xap4OBHUX TEXHOJIOT1H — T0JI0Ba OPTKOMITETY

Mapaap Mapuna PomukiBHa — JI.T.H., Ipod)ecop, MPOPEKTOP 3 HAYKOBO—
IeIaroriYHol poOOTH Ta MKHAPOIHUX 3B’s3KiB — O/lechbKa HaIllOHAIbHA aKaJe-
Misl XapuOBHX TEXHOJIOTIH — 3aCTYITHHUK I'OJIOBH OPTKOMITETY

Jparoes Ctedan I'eoprieB— 1.T.H., ipodecop, MPOPEKTOp 3 HAYKOBOT PO-
0oTH 1 Oi3HEC mapTHEPCTBA — Y HIBEPCUTET Xap4oBUX TexHoorii (bonrapis)

HypaxmeroB Bayp:xkan KymapramieBuu — 1.1.H., mpodecop, meprmit
MIPOPEKTOP — AIMATHHCHKHUI TeXHOJOTIYHNHN YHiBepcuTeT (Kazaxcran)

KoBaabcbki AHIKeH — JOKTOP-XaOuTiTaT, IIpodecop, TMPEKTOp IHCTHTYTY
eKOHOMIKH CUTBCHKOTOCTIONAapChKOi Ta XapdoBOi NMPOMHCIOBOCTI — IHCTHTYT
CIJTLCHKOTOCITOIAPCHKOT Ta MPo10BOTbu0i ekoHoMikH (ITombima)

Jioparin OxiBepa — TOKTOp, AUPEKTOP IHCTHTYTY XaPUOBUX TEXHOJOTIH —
Vuisepcuret B M. Hogi Cax (Cep0ist)

Bepnik Mipua — nmoxrop-xabimitat, mpodecop, IpopexTop 3 HaAyKOBOI po-
00TH Ta TOKTOpaHTYpH — TexHiunuid yHiBepcuteT Mosmou (MommoBa)

Bpo6eas Sluek— nokrop-xabinitat, npodecop, peKkTop — 3axigHOIOMOp-
cbkHii TexHosoriyani yHiBepcuteT (ITosbma)

3inirpag Muxain — qokTop Hayk, mpodecop, peKTop — ApieTbCbKHN YHi-
Bepcuter (I3painb)

Jlexe Meii — mokTop, Bire-npe3uaeHT — TexHonmoriuauid iHCTHTYT HiHOO
WkaIBsHCHKOT0 YHiBepcutery (Kutait)

Kanranos Ilnamen — npogecop, H0KTOp, MPOPEKTOP 3 HABYAIBLHOI poOo-
™1 — Pycencekwmif yHisepcutet «Anren Kanuesy» (Bonrapis)

Cuyen Onexcanap BacmiboBHY — K.T.H, JOLECHT, IPOPEKTOP 3 HaBYAIIb-
HOi poOoru — TOMenbCHKMH JEep)KaBHUM TEXHIYHMH YHIBEPCHUTET iM.
I1. 1. Cyxoro (Bimopycs)

JlirimenueBa Anna MukoJsaiBHa — K.T.H, JOIICHT, 3aB. Kaeaporo ToBa-
PO3HABCTBA TPOAOBOJILYMX TOBAPIB — BLIOPYCHKMI JepiKaBHUI €KOHOMIUHMI
yHiBepcuteT (binmopych)

Jleyn6eprep XaitHi — ZOKTOp, Ipodecop — YHIBEpCUTET MPUKIATHUX Ha-
yk i mucrenrs [liBHiuHO-3axinHo1 LBennapii (ILBeitnapis)



1. FOOD SCIENCE AND TECHNOLOGY

2. XAPYOBA HAYKA I TEXHOJIOI'TA

BEVERAGES-BIOPROTECTORS WITH HIGH
ANTIOXIDANT PROPERTIES

Author — Bezzodina A., Oliinyk M.
Supervisor — Dziuba N.
Odessa National Academy of Food Technologies

In the work, the description of the collagen hydrolyzate, which con-
tains oxylysine and oxyproline, is presented. Methods of swelling test of
glutin and psyllium, recipes of beverages with bioprotectors with high
antioxidant properties and beverages for pregnant women are presented.

The chemical composition of the developed drinks was studied, the
main quality indicators such as organoleptic, microbiological indicators
were determined and the biological activity of the beverage ingredients
and the beverages themselves was determined. The technological schemes
of beverage preparation are given.

ASLT analysis was conducted to predict the terms and conditions for
the storage of beverages. The manufacture and storage of beverages were
carried out in identical conditions, changing the storage parameters in
accordance with the established ALST test plan, in conditions similar to
those for modern catering establishments. It has been established that the
overall organoleptic quality of developed beverages during storage for
24 hours at different temperatures has not changed. During the next
12 hours, all but the color dropped. Quality scores remained high enough
for 72 hours. The research results of the developed drinks have shown that
the drinks can be stored for 5 days at a temperature (5 = 1) °C in a sealed
container.

It is established that the developed drinks will be competitive on the
consumer market of Ukraine.
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As a result of this work, the results were made on three conferences,
three abstracts-reports were published, two articles are in leading
international journal and three applications were filed for the obtaining of
patents of Ukraine for the utility model.

Introduction

Healthy eating is a way of eating, in which the outcome of this process
is to strengthen and improve the health, physical and spiritual forces of
human, prevention and treatment of various diseases, slowing down of
aging processes.

Nutrition of pregnant women is a special category of special dietary
food, at this time mom need to enrich her daily diet with vitamins and
useful substances in the diet plays an important role drinking mode.

The best thing is using water, and that was exposed to abstertion. It
can be filtered or mineral, but soda water should be avoided. It is especial-
ly important to drink enough water after the first half of pregnancy.

During pregnancy, women have to give up many of the usual things,
including from some of the beverages. Expectant mothers often are inter-
ested in questions during pregnancy what beverages are healthy.

The recommended beverages during pregnancy include natural juices.
Canned juices for this purpose are not suitable because they may contain
preservatives. It is best to use freshly squeezed juices. Fruit beverages that
can be made from compote, jam, from dried fruit, frozen fruits or vegeta-
bles will also fit. These drinks contain useful vitamins and trace elements.

Recommend to include milk in beverages for pregnant women as
well. But it needs to be cautious with this product. There are people who
are having allergic reactions to lactose contained in it. It will be useful for
the fetal development.

The beverages may have to be used by pregnant women, of course,
which include sour-milk products: butter milk, fermented burger, liquid
yoghurts. They are even more useful than milk and do not cause allergic
reactions in the majority of people. Sour-milk products contain many
useful vitamins and micro-elements, such as vitamins B1 and B12, calci-
um, potassium, magnesium, proteins. In addition, they have useful bacteria
that improve digestion, normalize the work of the stomach and intestines,
improve the microflora in them. Due to a healthy microflora the immunity
of the mother and baby will become stronger. With a knowledge of the
usefullness of various categories of beverages for pregnant women, this
work is dedicated on developing a cocktails of enriched vitamins and

8
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minerals that complement the energy value of the daily diet of pregnant
women.

If the future mother will be mostly stick to the correct choice of bev-
erages, drink clean water, juices, herbal decoctions, cocktails, then some-
times it can afford to drink and what you really want, for example: coffee
or tea. Then it will be easier to transfer temporary restrictions.

Thus, the development of beverages that would be enriched with use-
ful substances, including folic acid, plays an important role in the for-
mation of healthy fetuses, is an actual topic of study. In addition, in
today's sedentary way of life in the future mother's diet, the mass of
products should be small in volume, but provide all the useful substances
and have a high degree of digestibility. In particular milk-based cocktails
with the addition of plant products satisfy the requirements.

1. Analytical review

During pregnancy, the woman's body undergoes changes associated
with growth and full-fledged operation of the fetus. It is important during
this period that the future mother reviews her diet and it needs to eat only
natural foods. Importantly at the very beginning of the pregnancy to get
used to the beverages that really fill the deficiency of vitamins in the body.

Smoothie is a thick, useful cocktail that meets all the requirements of
healthy eating for children and pregnant women.

When taking it , it is necessary to remember that this cocktail is a full
meal for a dense breakfast or noon, a dessert for a light lunch or dinner.
The caloric content of the strip, of course, depends directly on the nutri-
tional value of its components.

A balanced diet of pregnant women involves the presence of a full-
fledged useful breakfast, which will help store energy so that a woman has
enough strength and vigor during the day.

Ideal nutrition of pregnant women for breakfast is cereals, which pro-
vides the necessary energy to mom; fruits or dried fruits are riched in
vitamins; milk or dairy products are important sources of calcium.

An indispensable product for breakfast is oatmeal. It is valuable as a
great source of fiber and complex carbohydrates. It is very important and
that the regular use of oatmeal stimulates bowel activity.

Fruits for breakfast can be composed of oatmeal (cereal with dried
fruits) may be fresh or baked. For the variety of food pregnant women
smoothies can be made with fruits, mixed with fruit, natural yoghurt and
nuts.
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A proper breakfast during pregnancy counts for a great deal in each
trimester, but account must be taken of some of the nuances. So, in the first
trimester is recommended at least four meals a day: breakfast, second
breakfast, lunch and dinner.

The [21] work presents the results of the activities in the sphere of se-
curing the posts of functional recognition on the basis of topinambur and
pumpkin. As a biologically active additive it is suggested to add walnut
milk-wax ripeness. Experimentally determined their rational content in the
technology of smoothie: walnut — 4 ... 8% , alcohol extract — 5...8%, sugar
—13... 30%. The technology of an artichoke/pumpkin- walnut smoothie.

In article [15] the functional and technological properties were inves-
tigated and technology of production of new types of oxygen-containing
whey-based beverages (smoothie), natural fruit and berry juices and purees
and dietary fibers "Citri-Fi", including non-cerebral polysaccharides
(guarana and xanthan gum), which promote a particular texture of the drink
and as stabilizers of oxygen foam.

The formulation of the dishes is presented "Smoothie of sandthorn and
pumpkin" [23] for people suffering from lack of vitamins, it is recommend-
ed to use for children, pregnant women, and in the autumn-winter period. A
recipe for this dish has been developed. The benefits of products were
described, which are used in the recipe.

The problem of school nutrition [1] is considered, the development of
a formula of milk and blueberry smoothie with using of vitamin premix
"GS-2039" by the company "Electronic Medicine". Much attention is paid
to the chemical composition of the ingredients of the developed product.

Based on the data, which are given in the work, we can conclude that
the use of pupils of any age for breakfast 250g of the blue-protein smooth-
ie, which is enriched with vitamin premix "GS-2039" will satisfy the need
for vitamins B1, B6, B12, C, PP on 100%. The use of junior schoolchildren
of this product will satisfy the need for Mg and K by 100%, and Ca and P
by 50 and 70%, respectively.

In scientific literature [16] functional properties of natural bee honey.
Work objective is the consideration of the feasibility of entering into the
composition of natural honey kernels of nuts as a source of micro-and
macronutrients, which are contributed to the provision of functional prop-
erties of honey.

Vegetable milk is received as a prescription ingredient of beverage —
smoothie [10].

10
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The main factors in the development of technology and formulation
during the experiment on the preparation of the cocktail "Smoothie on the
the plant milk-based" were: the factor of selectivity: the absence of pro-
teins of animal origin; economic factor: minimum costs for the cost of the
finished product; classification factor: the creation of a homogeneous,
dense, knocked-down consistency, characteristic lane; the factor of taste
preferences: creation of high taste characteristics and nutritional value;
factor of individual benefits: providing the lowest caloric content.

Investigation of the dispersed composition of vegetable and fruit semi-
finished products — bases for a beverage smoothie.

Work objective was to study the disperse composition of vegetable
and fruit semi-finished products, as the main component of the beverage
smoothie.

In work a method for the production of semi-finished products was
proposed, which are frozen plasma and fruits and vegetables millcake, for
the production of a smoothie that has a dense consistency, a homogeneous
structure, a bright color with pronounced taste and flavour.

It is proved that fatty acid composition of ice cream with vegetable
fats meets the established norms of physiological needs.

The quality of food affects human health by almost 15% [1], and it is
this that causes intensive scientific research on new food products, as well
as the development of technologies for the processing of plant and animal
raw materials. Improving the nutritional structure of the Ukrainian
population implies an increase in the production of food products due to
the improvement of existing and the creation of new technologies for
functional food products.

Proteins are consumed in elevated quantities during diets — they
accelerate the metabolism, protect the body from destruction, provide
nutrition to the body, saturate the person for a long time.

In the food industry, collagen and products of its hydrolysis are used
in the production of gelatine, for the clarification of wine, for the
production of clingfilms, coatings, edible membranes, as a formulation
agent — in fillings for canned food and comminuted fish, molded fish
products, in the production of artificial caviar, broths, jellies , sauces,
various health beverages and cocktails, as well as additives in bakery and
confectionery production [5]. Actual is the use of collagen hydrolysis
products in the feed industry in the production of starter fodder for the
elderly of valuable breeds of fish and hydrobionts (sturgeon, trout, salmon,

11
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sea urchin, etc.), which contributes to an increase in the percentage of their
survival.

Collagen is a fibrillar protein of glycoprotein nature, consisting of
macromolecules having a unique three-spinal structure, accounting for
about 1/3 of all mammalian albumen proteins and 70% of the mass of skin
proteins.

The body must constantly go through the process of protein synthesis.
Collagen, the structural units of which are amino acids, is formed as a
result of the splitting of proteins from food. Formation of proteins stops if
there is at least one indispensable amino acid. When forming your diet it is
important to consume foods that enhance the production of collagen.

Collagen Hydrolyzate is a natural amino acid cocktail that stimulates
the regeneration of collagen fibers in the skin, slows the processes of its
aging, gives the skin elasticity and youth. As a protein, collagen is not
complete — it does not contain cystine, tryptophan and rapidly degrades
glutamine. The benefit of collagen is the presence of two amino acids that
are rarely found in other proteins — oxyproline and oxysilin, as well as a
source of glycine (up to 30%).

Hydrolysis of proteins, carried out using proteolytic enzymes,
deprived of all of these disadvantages of acid and alkaline hydrolysis. In its
course there are no pathological changes in the products of hydrolysis, and
although this type of hydrolysis does not exceed 70-80%, the results of the
splitting of the components of the physiological, are easily penetrated into
the cell and are included in the processes of cellular metabolism [9].

Collagen is a family of a number of iso-carotenoids, which include
more than 20 types of proteins, differing not only in structure but also in a
variety of functional properties. Currently, 12 types of collagen are well
studied. They differ in amino acid sequence, structure, distribution in
tissues, molecular weight and functions. By their structure, they can be
conventionally divided into three groups: collagen with fibrillar structure
of types I, II, III, V and XI; non-fibrous, mesh collagen or collagen of basal
membranes of type IV, VI and minor collagen, to which the collagen types
VII, VIII, X and XII are belonged to. The collagen of fish mainly refers to
types I and III, similar to that of human skeletal muscle collagen. The fish
and animal collagen consists of subunits (tropolagenes), which are twisted
into a spiral with a relative molecular mass of 300 kDa [2, 7, 11].

Due to the absence of tryptophan, collagen is a protein of low
biological value. Based on the physiological effect, collagen can be
attributed to food fibers.

12
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In this regard, it is urgent to develop scientifically grounded
technology of products containing collagen hydrolyzates.

Protein beverages are needed for fast muscle growth. For people who
are engaged in sports or any physical activity, they are simply
irreplaceable. The preparation of the protein drink does not take much time
and can be consumed at any time. Not only athletes can use protein drinks,
but practically every person.

Thus, it is promising to develop a formulation of new beverages,
which are enriched with collagen hydrolyzate. Such a beverage can be
positioned as a prophylactic for elderly nutrition and for a growing body in
infant nutrition.

2. Object, subject and methods of research

Object of research is the development of beverages with a balanced
protein-antioxidant composition.

Subjects of research:

- develop a recipe for drinks with bio-protective properties and milk-
based cocktails and enrich it with folic acid;

- to select natural sources of folic acid and their concentration of
application;

- make a cocktail formula that would provide energy value for a
separate meal;

- to introduce into the structure, the designed purpose, psyllium, which
regulates work in the gastrointestinal tract and accelerates the elimination
of toxins;

- to develop the technology of preparing a cocktail with a new recipe;

- organoleptic analysis;

- to conduct physical and chemical research and development of
cocktails;

- to conduct microbiological researches in order to find out the SAPin
indicators;

- to study the influence of technological parameters on the formation
of foam and the hydration properties of collagen hydrolyzate (CH);

- calculate the competitiveness of the developed drinks.

Research methods. Research methods — standard and special
biophysical, chemical, physico-chemical, microbiological, technological,
organoleptic, merchandising.

13
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3. Methods and methodology

The collagen preparation was obtained from collagen-containing fish
raw material (fish scales), by alkaline treatment according to the method
described in the patent of Ukraine on the utility model No. 79357 [16].

The fish scales were degreased by a 3-5% solution of NaOH at a
GM = 1: (2-5) and at a temperature of 2 ... 6°C for 24 hours. Then the fish
scales after scalding were washed with running water and hydrolysed by
two-fold processing.

3.1. Swelling test of psyllium

For swelling test of the solution with psyllium, 100 ml of a well-
stirred solution is added (at different temperatures and level of acidity) into
the cylinder and place it on a horizontal surface. After that is left for
swelling for 10 minutes. The index is taken on the generated gel layer on a
linear scale of the cylinder.

3.2. Determination of rheological properties

Bostwick's consistometer is designed to control the flow of viscous
products. The device is used to determine the consistency of puree, dense
and viscous products, by measuring the rate of fluidity of the material
under the influence of its own weight over a certain period of time. In the
beginning, the device is set horizontally, using the level using the leveling
screws. After filling the reservoir with the test product, the shutter rises,
and the product begins to float on a measuring rim under its own weight
during 3 minutes. The path that passed the research product over a speci-
fied time period is monitored.

3.3. Recipe optimization

Implementation of mathematic simulation of composite structure of
beverages was solved by using linear programming using the editor MS
Excel 2007 [24].

3.4. Comprehensive assessment of beverages

For more comprehensive assessment of the quality of the developed
fresh remixes the multiplicative type additive model of comprehensive
assessment was used [25].

3.5. Procedure of sensory analysis

The organoleptic method is based on the use of information obtained
as a result of the analysis of sensations perceived by sensory organs —
vision, hearing, smell, touch and taste. While human organs perform the
role of receivers and converters, certain information.

The investigated product is calculated according to the following cri-
teria: the appearance, color, smell, taste, consistency.

14
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Immunostimulating beverages were developed for qualimetric quality
control. A comprehensive quality indicator Ky, which is generally indicated
as a function of single product quality indicators:

Kozf(Mi'Kf) [1]

Taking into account the importance of individual indicators of the
mathematical model of the comprehensive quality indicator has the follow-
ing form:

K,=fWM, K, [2]

where M; — significance of indicators; K;— assessment of these
indicators.

3.6. Microbiology study

Microbiological indicators of drinks were determined according to the
document State Standards of Ukraine 4069:2016 and are presented in table
2 in appendix A.

3.7. Procedure of bioactivity

Biological activity (BA) fresh-mixes were determined using [26],
electron-ransport model-NAD ¢« H2-K3 [Fe (CN) 6] presented in Fig. 2.

NAD-H,
PRODUCT ggp K4[Fe(CN)g]

NAD PRODUCT ox Ks[Fe(CN)g]

This criterion is widely used for the previous integral quality assess-
ment as a finished product and ingredients are included in the recipe
developed drinks [27].

Any deviations from physiological control, such as starvation or dis-
ease, are accompanied by a decrease in NAD / NAD - H2. At the same
time, an increase in the concentration of NAD creates conditions for the
activation of energy homeostasis [28]. In a cell, processes whose mecha-
nism involves the oxidation of NAD - H2 to NAD, is dominated by the
mechanism, and this mechanism for the transfer of electrons from the
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oxidized substrate to oxygen is the main source of energy for growth and
development of the cell [28].

Thus, transitions, NAD to NAD - H2 substantial for the redox prop-
erties of the cells and regulate intracellular metabolic processes [29].

The ability of various biologically active components of plant material
to cause non-enzyme oxidation of NAD - H2 to NAD and simultaneously
restore Fe + 3 to Fe + 2 shows that these substances can increase the overall
non-specific resistance of the organism [21].

4. Research results

4.1. Swelling test of glutin

Investigation of the hydration of glutin was carried out at
physiological values of pH (2.3, 7.0, 10.1) and at different temperatures
(Appendix B, Figure 1-3). At pH = 7,0, the highest degree of
swelling is observed after 3-3,5 hours, at pH = 2,3 — after 2,5-3 hours of
incubation (Appendix B, Fig. 1, 2).

This can be explained by the fact that at the isoelectric point (when the
charge of the protein molecule is close to zero), the protein's ability to
adsorb water is the least. As can be seen from the data obtained, the
smallest degree of swelling is observed at pH = 10,1 (Annex B, Figure 3).

The microphotographs of dry and swollen glutin are shown in Appen-
dix B Fig. 1.

Consequently, it can be argued that CH as a complex protein has an
isoelectric point in an alkaline medium.

Decrease of pH results leads to the dissociation of the main (NH-) and
acidic groups (COOH-) of the protein, increasing of molecule charge of the
protein glutin molecule and increasing its hydration. The hydrated (water)
shell provides stability of protein solutions, prevents individual particles
from sticking together and to precipitate out — around which powerful
hydrated shells are formed that protect the protein molecules from bonding
and precipitating.

Determination of the effect of temperature on the degree of swelling at
different pH values also showed that the temperature significantly
determines the tendency of hydration. At all selected values of pH at
60 °C, a slight swelling of glutin is observed, at pH = 2.3, it is 198%, at pH
= 7.0 — 151%, at pH = 10,1 — 110% in 1,5 hours. With a temperature
depression, the value of swelling increases significantly, so at 20 °C glutin
gradually hydrates and reaches the highest degree of swelling (305%),
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which acquires at pH = 2,3 after 3 hours. At pH = 10,1 at a temperature of
60 °C, the destruction of glutin and the formation of gelatin occurs.

The basis for aerating beverages can be dairy sweet whey or juices.
Therefore, it is necessary to determine the behavior of glutin in its proper
meaning of pH. The next step in the study of protein hydration was the
determination of the influence of temperature in the medium-acid medium
on the swelling of glutin.

Research have shown that with temperature rise, the degree of
hydration of glutin increases, and then decreases (Appendix B, Figure 4).
So at a temperature of 60 ° the maximum value of the degree of swelling is
reached at 2 hours of incubation at 40 °C and 50 °C for 3 hours of
incubation (195% and 204% respectively), and at 20 °C the degree of
swelling reaches a maximum of 220% in 3 incubation hours. Further
incubation of glutin leads to a decrease of swelling value

To confirm the time of the beginning of the dissolution of glutei, a
study was conducted on the accumulation of dry matter in the liquid phase.
Initial value of dry substances is taken for 100%. With an increase in
incubation time, the content of dry matter is increased by an initial concen-
tration of 4.23% at a temperature of 20 °C, by 5.2% -40 °C, by 6.34% -50
°C and by 7.24% at 60 °C.

4.2. Swelling test of psyllium

The study of swollen psyllium was performed at physiological values
of pH (2; 6.5; 9) and at different temperatures (20 °C, 40 °C, 60 °C)
(Appendix B Fig. 5).

At pH = 6.5 at all temperatures there is the lowest degree of swelling
that is associated with the extraction of fraction B (gel-forming) and
mucifying.

At pH =2, swelling attains after 10 minutes of incubation at 714, 967,
1,167% at 20 °C, 40 °C and 60 °C respectively. For all analyzed
temperatures there is the highest degree of swelling at pH =9, and the most
extracted fraction is A, due to it binding of water molecules occurs and the
volume of psyllium increases.

Determination of the effect of temperature on the degree of swelling at
different pH values showed that the temperature significantly determines
the tendency of hydration.

At 20 °C, the degree of swelling of the psyllium after 5 minutes of in-
cubation is 343%, 114%, 429% at pH 2, 6.5 and 9, respectively.
At 40 °C, the degree of swelling of the psyllium after 5 minutes of incuba-
tion is 467%, 167%, 600% at pH 2, 6.5 and 9, respectively.
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At a temperature of 60 °C, the degree of swelling of the psyllium after
5 minutes of incubation is 567%, 200%, 700% at pH 2, 6,5 and 9, respec-
tively. After 10 minutes of incubation at different temperatures, the degree
of swelling increases by almost 1,9-2,1 times.

Microphotographs of dry and swolling psyllium are shown in Appen-
dix Fig. 7

It was established that the average size of dry particles of psyllium is
1.79 mm, and swollen (5 minutes, 20 °C) — 2.28 mm. That is, the lobes are
increased at an average 1,3 times. As is seen from Fig. 7 dry particles have
clear contours, and when swelling (Fig. 7 b) contours are softened by
swelling of the structure of psyllium.

4.3. Recipe optimization

We developed drinks with high levels of protein with antioxidants.
Two drinks were also developed — spinach and banana for pregnant
women, the optimal criterion for which was the maximum content of folic
acid. So, we can recommend these drinks for pregnant and young mothers.

Essential criteria for choosing raw materials for beverages were high
nutritional value and the possibility of combining components to produce a
product with high levels of nutrition value and antioxidative activity with
high organoleptic characteristics. The ingredients of beverahes are shown
in Appendix C Tables 1, 2.

4.4. Sensory analysis

Summative assessment of "Immuno plus" and "Zdorov'yachko" bev-
erages is 34.2 points, while the "Kovotok health" beverage is 34 points.

overall organoleptic assessment of "Shpinatnyy" drink was
32.5 points, while "Bananovyy" drink was 34 points.

Sensory analysis data show a rather pleasant figure of the drinks, taste
and color, that is, high organoleptic properties (Appendix C Fig. 1, 2).

According to modern nutrition principles, products must contain a
wide range of ingredients that are necessary for the human body, they have
to be balanced by nutritional and biological value.

4.5. Bioactivity

There are data of biological activity of drink ingredients "Immuno
Plus", "Kovtok zdorov'ya", "Zdorov'yachko", "Shpinatnyy", "Bananovyy"
(Appendix C Fig. 3-7).

The beverage "Shpinatnyy"has the highest biological activity of
7500 c.u., and "Kovtok zdorov'ya" has the smallest — 150 c.u. this is
evidenced that when the psyllium (2750 c.u.) is introduced into the recipe
of beverage, as well as such ingredients as walnuts (3,500 c.u .) and
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spinach (1000 c.u.), which have relatively high biological activity
indicators among beverage components, the index of biological activity is
increased by 50 times.

4.6. Analysis of beverages

Analysis of beverages is carried out with a view to 100 gr of all com-
ponents, according to the book I.M. Skurikhin "Chemical composition of
Russian food products”, and record the result according to its ratio (Ap-
pendix C Fig. 8-11).

Inasmuch as beverages contain high protein content, the study of the
amino acid composition is shown in Appendix C Fig. 12, 13.

Research of the vitamin content showed high levels of vitamins-
antioxidants, Fig. 8,9. Due to the use of plant raw material products, ready-
made beverages contain food fibers such as 0.9; 0.5; 0.98; 1.06;
1.09 gr / 100 ml respectively for "Immuno Plus", "Kovtok zdorov'ya",
"Zdorov'yachko", "Bananovyy", "Shpinatnyy". The content of fats and
carbohydrates in the drinks "Immuno Plus", "Kovtok zdorov'ya", "Zdo-
rov'yachko", "Bananovyy", "Shpinatnyy" there are 0,2 and
21,8 g/ 100 ml, 0,16 and 15,4 g/ 100 ml, 7.03 and 17.4 g/ 100 ml, 4.5 and
9.9 g/ 100 ml, 4.7 and 7.3 g/ 100 ml, respectively. The content antioxidant
of vitamin C in the Drink "Kovtok zdorov'ya", "Zdorov'yachko",
"Shpinatnyy" covers an average of 10% of the daily intake of 100 ml. And
in the drink "Immuno Plus", the largest amount of vitamin C is
48.5 mg / day, and "Bananovyy" has the smallest — 2.6 mg / day.

The energy value of beverages for "Immuno Plus", "Kovtok zdo-
rov'ya", "Zdorov'yachko", "Bananovyy", "Shpinatnyy" was 117.05; 104.6;
149.8; 104.01; 102.3 kcal.

4.7. Microbiology testing: OMAFAnM, BCG, presence on mold and
Yyeast

One of the main indicators of the quality of beverages, which
determines their harmlessness to the body, is the level of microbiota
content. The study of microbiological indicators of beverages is given in
Appendix C Tables 3-7.

Microbiological studies were conducted during storage to determine
the shelf life and safety of the developed beverages. Microbiological
studies were carried out in accordance with normative regulatory docu-
ments.

The results of microbiological studies show that the indicators do not
exceed the permissible sanitary and hygienic conditions and correspond to
the requirements of the current DSP 4.4.5.078-2001, which indicates the
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high quality of the developed drinks and the possibility of their implemen-
tation in the dining outlets.

In the process of storing beverages, there is a variety of physico-
chemical changes that may affect the quality of finished products

To substantiate the terms and conditions of storage, the drinks were
stored in accordance with the requirements for sour-milk beverages at a
temperature (4+2) °C, humidity not more than 75%. The samples were
stored in hermetic glass jars.

4.8. ALST analysis — shelf-life

Microbiological studies were conducted during storage to determine
the shelf life and safety of the developed beverages. According to
microbiological indicators, the developed beverages comply with the
requirements of the current sanitary legislation of Ukraine and the
microbiota of beverages practically does not change within 4 days.
Bacteria of the E. coli (coliform), pathogenic microorganisms, such as.
bacteria from the Salmonella genus, S. Aureus, were not found in any
sample during storage. The change of mesophilic aerobic and optional
anaerobic microorganisms (MAFAMSs) during storage is presented in
Appendix C Table. 8.

To forecast the actual period of storage of beverages, the dependence
of the process of changing commodity indicators and indicators of safety
of dessert on the time was used and temperature of storage was used. The
main indicators of quality were: organoleptic and microbiological
indicators.

The beverages were divided into 50 ml volumes, which during storage
were subjected to changes in temperature from 5 °C to 15 °C, in
increments of 5 °C, and a shelf life of 12 to 72 hours. Step in 12 hours. The
manufacture and storage of dessert was carried out in identical conditions,
changing the storage parameters in accordance with the established plan, in
conditions similar to modern dining outlets. According to the results of the
obtained data it was established that the optimum storage life of the
developed sour milk dessert in the hermetically sealed glass container is:

- at a temperature of storage at 5 °C for 60...72 hours;

- at a temperature of storage at 10 °C for 36 ... 48 hours;

- at a temperature of storage at 15 °C to 24 hours.
4.9. Technological schemes of beverage production
For organoleptic analysis, we prepared "Immuno Plus", "Kovtok

non

zdorov'ya", "Zdorov'yachko", "Bananovyy", "Shpinatnyy". Technological
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schemes for the preparation of beverages are presented in Appendix D
Fig. 1-5.

Conclusions

Beverages of functional purpose with optimum caloric content, high
biological and antioxidant action were developed. The problem of healthy
eating, and especially nutrition for expectant mothers, is relevant for our
country.

On the basis of theoretical calorimetry methods a comprehensive
assessment of the quality of new types of beverages was carried out. It is
shown that improving the consistency, homogeneity and stability of
beverages is due to the presence of glutin, which acts as a hydrocolloid,
and it is in these indices that consumers determine the quality of beverages.
Data were presented on the vitamin and mineral content of beverages-
bioprotective, as well as essential amino acids presented in them. It has
been established that the developed bioremediation bavarages will be
competitive on the consumer market of Ukraine, due to improvement of
organoleptic parameters, increase in the composition of food fibers,
vitamins and minerals, and also the presence of preventive properties. The
chemical composition of glutin and psyllium, the determination of optimal
technological parameters , hydrolysis, foaming and swelling are studied.

The recipes of beverages "lmmuno Plus", "Kovtok zdorov'ya", "Zdo-

non

rov'yachko", "Bananovyy", "Shpinatnyy" are developed.
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Table 1 — Scale for assessing sensory performance
of developed beverages

Level of . .
Indicators | Ky | quality.points Description of quality level
name ht 4 3 2 Well (4) Satisfactory | Satisfactory
3) 2
1 2 3 4 5 6 7 8
Organoleptic
Homo- Presence of
geneous, | Homogene- foreign
Outward 4 161 12 ] uniform, ous frge of matter,
free of foreign supplements
foreign matter are out of
matter sight
1 2 3 4 5 6 7 8
Uniform Not
Color 3 (121 9 6 | throughout Uniform
expressed
the surface
Taste 4 116! 12 | 3 Inte‘nsely Weakly Not
expressed expressed expressed
Flavour 3 1121 9 6 Intensely Weakly Not
expressed expressed expressed
Homo-
- & Homogene-
%urface ous surface, Nonhomo-
Consis-tency | 3 | 12| 9 6 . ’ filled regu-
filled larly with genous
regularly ?)r %l:lv it
with bubbles| "0
Uniformity | 3 | 12| 9 | ¢ | Homo- | Weakly | Nonhomo-
geneous |homogeneous|  genous
Firmness 3 |12 9 | 6 | Persistent Weakly Nonper-
persistent sistent
Physical and chemical features
Mass content
of carbohy- 10 | 40 | 30 | 20 | atleast 2.5 1.2 less than 1
drates, %
Mass content
of solids, not less
ar/100 gr of 5 120 15|10 than 5 2.5 less than 2
product
. L not less
Active acidity | 10 |40 | 30 | 20 than 4.5 3..45 less than 3
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Indicators of nutrition value

Mass content ot less
of dietary 9 36|27 |18 0.35...0.45 | less than 0.3
. than 0.46
fibers, g
Caloric not more
content, keal 10 | 40| 30 | 20 than 80 60...75 less than 70
Preventive g | 35 | 9g | 16 | Multidi- 15 4 Girectional| . 12
internals rectional directional
Indicators of innovation activity
The novelty of| 16 | 40 | 30 | 20 | Patented | Patent-free |  Absent
recipe
Indicators of marketing research
Television,
Newspapers,
newspapet, magazines
Adverti-sing | 7 | 28| 21 | 14 | magazines, ’ Absent
outdoor
outdoor advertisin
advertising g
1 2 3 4 5 6 7 8
Market and ];gﬁlf g_f Low coritr:t?gon
demand 8 (32| 24 | 16| ... IL h competition, | lfd K
analysis ttion, tug high demand slack deman
demand d
Composite
indicator of | 100 [400| 300 |[200
marketability
Table 2 — Microbial attributes of beverages on juice-based
Norm
Indices (DSTU hg:::;?oﬁf
4069:2016)
Bacteria of coliform group, cm’ , in which 333 DSTU GOST
they are not allowed 30712
Number of mesophilic anaerobic and faculta-
tive-anaerobic microorganisms, CFU/cm3, not 0 GOST 1044.15
more
Pat?qgens,l including Salmonella genus, 25 DSTU IDF 93A
cm’, in which they are not allowed
IC\Inlignber of mold fungi and yeast , CFU / 100 GOST 10444.12
Number of lactic acid bacteria, CFU / cm’ 0 GOST 10444.11
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a

Swelling value, %

APPENDIX B

. b.
Fig. 1. Microphotography of dry and swollen glutin
(a — dry glutin, b — swollen glutin)
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Fig. 2. Dynamics of hydration of HC at pH = 2,3

Swelling value, %

260 1

240

1 ﬁ\

220 1

200

— 4~

180 +

/(

~—20

160 |

//(

40

140 £

=50

=60

120 1

100

0 1 2 3 4

Time of swelling, hrs

Fig. 3. Dynamics of hydration of HC at pH = 7,0
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Fig. 5. Dynamics of hydration of glutin in serum (pH = 5.2)
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Fig. 6. The dynamic pattern of swolling of the psyllium, depending on
the temperature and pH (a. t=20°C,b. T=40°C, c. t =60 ° C)

Fig. 7. Microphotographs of psyllium
(a. dry psyllium, b. swolling psyllium)
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APPENDIX C
Table 1 — Recipe for drinks
Proportion of ingredients, g
Initial product "Kovtok "Immuno "Zdoro-
zdorov'ya" Plus" v'yachko"
Cabbage juice 20
Carrot juice 18
Beet juice 40
White honey 5 18 10
Collagen Hydrolyzate 10 5
Glutin 15
Sunflower oil 7
Apple juice 15
Orange juice 60
Flesh of briar 7
Banana 20 10
Ogtput of the finished 100 100 100
drink
Milk serum 40

Table 2 — Recipe of beverages for pregnant

Tnitial product i Pr(')portior}' of ingfedients, g i
Shpinatnyy Bananovyy

Acid curd cheese 20 20
Gingelli 4 3
White honey 7 7
Cow’s semi-skimmed milk 121 125
Walnuts 12 10
Spinach 30

Banana 29
Psyllium 1 1
Collagen Hydrolyzate 5 5
Output of the finished drink 200 200
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figure

="K ovtok zdorov'ya"
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Fig. 1. Organoleptic profiles of high-protein beverages
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Fig. 3. Bioactivity of beverages
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Fig. 4. Bioactivity of ingredients of non-traditional initial product
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Fig. 7. Bioactivity of plant ingredients
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Fig. 8. Profile of the vitamin composition
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Fig. 9. Profile of the vitamin composition of developed drinks
for pregnant women (mg / 100g)
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Fig. 10. Profile of the mineral composition
of the developed beverages (mg / 100g)
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Fig. 11. Profile of the mineral composition of developed beverages
for pregnant women (mg / 100g)
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Fig. 12. Amino acid composition of protein drinks for pregnant women
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Table 3 — Characteristics of the microbiological parameters
of the drink ''Shpinatnyy"

Indicator names

Value according to
normative docu-

Actual value of the

. indicator

mentation
Bacterla of coliform group Not allowed Not detected
inlgr
Pathogens, 11'101ud1ng Salmo- Not allowed Not detected
nella genus, in 100 g
Number of mesophilic anaero-
bic and facultative-anaerobic 3 3
microorganisms, CFU/cm3, not 3,0-10 1.0
exceeding
Number of mold fungi and
yeastin 1 g, CFU/cm3, not 50 4

exceeding

Table 4 — Characteristics of microbiological indicators
of the drink ''Bananovyy"

Indicator names

Value according
to normative
documentation

Actual value of
the indicator

Bacteria of coliform group
inlg

Not allowed

Not detected

Pathogens, including Salimonel-
la genus, in 100 g

Not allowed

Not detected

Number of mesophilic anaero-
bic and facultative-anaerobic

3 3
microorganisms, CFU/cm3, not 3,0-10 1,310
exceeding
Number of mold fungi and
yeast in 1 gr, CFU/cm’ not 50 Not detected

exceeding
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Table 5 — Characteristics of the microbiological indicators

of the drink ''Immuno Plus"

Indicator names

Value according
to normative
documentation

Actual value of
the indicator

Bacteria of coliform group in 1
or

Not allowed

Not detected

Pathogens, including Salmonel-
la genus, in 100 gr

Not allowed

Not detected

Number of mesophilic anaero-
bic and facultative-anaerobic

) . 3
microorganisms, CFU/cm”, not
exceeding

Not allowed

Not detected

Number of mold fungi and
yeastin 1 gr, CFU/cm3, not
exceeding

3,0-10°

0,8:10°

Table 6 — Characteristics of the microbiological indicators

of the drink '""Kovtok zdorov'ya"

Indicator names

Value according
to normative
documentation

Actual value of
the indicator

Bacteria of coliform group in 1
ar

Not allowed

Not detected

Pathogens, including Salimonel-
la genus, in 100 gr

Not allowed

Not detected

Number of mesophilic anaero-
bic and facultative-anaerobic

microorganisms, CFU/cm’, not Notallowed Not detected
exceeding

Number of mold fungi and

yeast in 1 gr, CFU/cm’ not 3,0-10° 1,2:10°

exceeding
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Table 7 — Characteristics of the microbiological indicators of the drink

""Zdorov'yachko"
Value according
. . Actual value of
Indicator names to normative o
. the indicator
documentation
gracterla of coliform group in 1 Not allowed Not detected
Pathogens', including Salmonel- Not allowed Not detected
la genus, in 100 gr
Number of mesophilic anaero-
bl? and facgltatlve—anaerognc Not allowed Not detected
microorganisms, CFU/cm”, not
exceeding
Number of mold fungi and
yeast in 1 gr, CFU/cm’ not 3,0-10° 1,3-10°
exceeding

Table 8 — Content of QMAFAnM, CFU in 1gr

Days
Beverages 0 1 ) 3 1
"Immuno Plus" NG 3x10" | 10x10* | 13x10° | 23x10°
detected
Kovtok zdo- g 2x10" | 9x10> | 11x10% | 22x10°
rov'ya detected
" ' " NOt 1 2 2 3
Zdorov'yachko" | © | 15x10" | 6x10 9x10* | 19,3x10
"Shpinatnyy" ot 3x10" | 10x10* | 13x10° | 23x10’
detected
"Bananovyy" Not 3x10" | 10x10* | 13x10° | 23x10°
detected

40




FOOD SCIENCE AND TECHNOLOGY

APPENDIX D

Acid curd cheese 18%
t=(0-4=C

| Walnuts

Gingelli | ‘

|
¥

¥

Rubbing

| Removing the shell | |

Sorting | ‘

L 4

| Camnanent ronnaction

¥

| Shaking un

[

| Portinning

[

Releaset=(10-12)=C
m=2{ sr

Milk 2,5%
t= (04)°C

Fig. 1. Technological scheme of beverage preparation ''Shpinatnyy"'

Acid curd cheese 18% | Walnuts | | Gingeli | | Banana |
t=(0-4=C ¥ ¥ ¥
‘ I Removingthe shell | | Soning | | Sorting |
Rubbing | ¥ 3
Sorting Washing
t={17£2vC
Drying
| c ¥ - 1, A Milk 2.5%
oﬂmc-nenlcornecu_-n € ? T ? t=(04)-C
| Shakne 1m l | Whit | | Psyllium | CH
¥
| Portioning |
¥
Releaset=(10-12)C
m=200 ar

Fig. 2. Technological scheme of beverage preparation ''Bananovyy"
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| Milk serum | | Glutin | | Anules | Rose hips | | Banana | | Honey
' ) )
Pasteunzation Rarting | Rarting | | Sorting |
=(3-5) min ¥
099 Washing(IT2YC | | Washing~17:2) Washing
=TT =017+
Component N
commection Peelmg ‘ Seedremm al ‘ ‘ Peeling ‘
¥

Saedrammal Ruhhins | [ rubbine |

Cutting into lobes

Component
connection

Cooling =(7-10)
min

Portinning

Release t=(10-
12)°C m=100 gr

"

Fig. 3. Technological scheme of beverage preparation ''Immuno Plus

| Honey | | Collagen Hydrolyzate ‘ | Banana | | Oranges |
¥ v '
| Component connection ‘ | Sorting | | Sorting |

J ¥ !
e Nima | ‘ Washingt=(17-2)°C ‘ ‘ Washingt=(17£2)°C ‘
=(172):C

| t=(17=2)C
¥ ¥
| Peeling | FPitting |
¥
| Rubbing

¥

Component ‘

connection
¥
| Mixing
v

| Comnonent connertion |17

| Mixing |
¥
| Portioning |
¥
Release t={10-12)C
m=100 gr

Fig. 4. Technological scheme of beverage preparation
"Kovtok zdorov'ya"
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Camot Cabbage Beet Collagen Sunflower oil
Hydrolyzate
) ) ¥
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=177 =171 =170
¥ ¥ ¥
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¥ ¥ )
| Juicing | ‘ Juicing | | Juicing |

Wixing

Component connection  [J
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m=100 =
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Fig. 5. Technological scheme
of beverage preparation ''Zdorov'yachko'
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