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Busnaueno ma npoananizoeano xomnuex-
cruil enaue pH cepedosuwa ma xonuenmpauii
uyKposu abo xn0pudy Hampilo Ha npoyec Koa-
2yaauii 0iNKi6 AE€Ub Y MOTLOUHOMY CePedosuui.

Busnaueno, wo xaopucmuii nampii y
MANUX KOHUEHMPAUIAX IHUNCYE 8’A3KiCmb
K010i0H020 po3uuny seunoi macu i niogu-
wye mepmocminukicmo se€uHux 6iAKi6 Ha
6...8 2padycie. Bcmanosneno, wo 3a 3miwen-
M5l AKMUBHOT KUCTOMHOCMI Y KUCTY CMOPOHY
memnepamypa xKoazynauii acunux 0iaKie ami-
wyemovcs na 10...12 epadycie euwe memnepa-
mypu Koazynauii scunux 0inKie y Heumpaio-
Homy cepedosuwi. 3miwenns pH y cmopony
HeUmpanvHux 3HaueHs 3HUNCYE memnepamy-
PY Koazyasuii i ymeopenns Ginko6020 3zycm-
Ky na 5...8 epadycis.

Busnaueno, wo cymicne 3zacmocysanns
xaopucmoezo nampiro ma pH cepedosuwa npu-
3600umv 00 nPossy cunepeziunozo edexmy Ha
mepmocmitiKicmo A€UHUX OLIKI6, NPU UbOMY
enuMUNA memMnepamypu 6UOUMOi KoAzYNs-
uii 3anexcumnv 6i0 KoHuenmpauii acuioi macu
6 modenvhux cucmemax. HaiiGinow pauio-
HanvHol0 ecmanosaeno 15 %-6y xonuyemu-
mpauyito Aeunoi macu 8 cucmemi npu emicmi
1,0...1,5 % xaopucmozo nampiro ma pH cuc-
memu 4,2...4,3.

Busnaueno, wo ésedenns uyxpy cmadinizye
cucmemy, niosuwyOMU meMnepamypy Koazy-
AL seunux GiIKie, ma 6nJau6ae HA CEHCOPHY
OUIHKY 00HOPIOHOCMI 00CHIOHUX MOOETLHUX
cucmem nicas ix nazpisy oo 100 °C.

Hosedeno, wo cmabinizyrouuii edexm
uyxposu npu pH 4,8 ¢ Oinvw eupascenum
Y nopienani 3 HelumpaivHuM cepedosu-
wem. 3 nidGuweHHAM AKMUBHOT KUCIOMHO-
cmi 00CHIOHUX MOOeNbHUX cucmem cmaodi-
ai3yrouull epexm Komnaexcnozo enauey pH
cepedosuwa ma KOHUEHMpauii uyKpo3u na
npouec xoazyaauii 6iaxie seunoi macu nio-
cunoeEmMvCsL.

Ha 6as3i npusedenux pezyavmamie doci-
Oxcendb HAUGLILUL PAUIOHATLHUM O OMPU-
MAHHA MONOYHO-SAEUHUX OINKOBUX KOHUECH-
mpamie 0ye eusnaueHuil emicm 6 cucmemi
15...20 % seunoi macu ma 20...25 % uyxpy,
wWo 00360J3€ NPOBOOUMU NACMEPU3AUIIO
cymiwi npu 85...90 °C 6e3 pozwapyeanns

Km04106i cno6a: Mon10uHO -6 MHUU KOHUEH-
mpam, 8’a3Kicmv xXap4uoeoi cucmemu, uYyKpo-
3a, nampii X10puod, AKMUHA KUCTIOMHICHLL
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1. Introduction

characterized by the high activity against gram-positive

At present, there are widely known mechanisms that pre-
determine the natural resistance of the child’s body against
infections. In particular, lysozyme (muramidase), which is

flora, plays an undoubted protective role [1].

The introduction of lysozyme into dairy products signifi-
cantly increases their biological value. Most often, specially
selected lysozyme enzyme preparations, lysozyme supple-



ments with bifidobacteria, etc., are used to enrich new baby
food dairy products [2]. It is more acceptable to combine
raw milk with the natural sources of lysozyme, first of all, a
chicken egg. That is why it may be advisable to try to obtain
a high-protein milk-egg concentrate, with a prospect of its
further use in baby food technology.

It is possible to obtain milk-egg protein concentrate with
high organoleptic, physicochemical, and microbiological prop-
erties by the separate pasteurization of eggs and raw milk
and joint comprehensive deposition of their proteins, using
sour whey as a coagulant. When co-deposited, egg proteins
will act as additional centers for the coagulation of raw milk
proteins, due to their significant molecular weight and a suf-
ficient number of hydrophobic groups [3]. In addition, during
heat treatment, egg proteins are denatured, turning into a gel,
capable of retaining not only all the moisture of the eggs but
also partially the moisture of other formulation components.

An important feature of egg proteins-is their heterogene-
ity, which predetermines a fairly wide range of protein coagu-
lation temperatures [4]. The temperature of egg protein coag-
ulation (50...95 °C) differs significantly from the temperature
of the latent coagulation of milk proteins, which has both
positive and negative aspects. One can consider, as a positive
factor, that the lower temperature of egg protein coagulation
ensures the presence of ready-made coagulation centers for
additional deposition of casein and whey proteins at the time
of their destabilization. On the other hand, the emergence of
large particles of the coagulated egg proteins long before the
denaturation of globular molecules of whey proteins can yield
a coagulant of inhomogeneous structure, which will reduce its
qualitative characteristics.

To obtain a coagulant with high organoleptic character-
istics, it is necessary, if possible, to bring the temperature of
the coagulation of egg and milk proteins closer. However,
since a temperature of 92+2 °C is required for the minimum
heat resistance of whey proteins [5], the above temperatures
can be brought closer only by increasing the coagulation
temperature of egg proteins.

It is known that the introduction of some substances into
the egg mass prevents the coagulation of proteins. Kitchen salt
(sodium chloride) in low concentrations and sugar are used
as such stabilizers. The amount of these ingredients varies
depending on the technological purpose of the mixtures. Thus,
sugar is added to the egg mass in an amount of 5 to 50 %, kitch-
en salt — up to 1.5 %. Sometimes it is practiced to add these
substances in a combination. Given that obtaining a milk-egg
coprecipitate could expand the range of baby food, studying the
effect of sodium chloride, sucrose, and their compositions with
whey on the coagulation of egg mass is a relevant scientific task.

temperature and time parameters. The obtained results indi-
cated the evolution of sigmoid with a negative slope of trans-
mission and the irreversible loss of solubility by the studied
compositions. The coagulation and deposition of the exam-
ined proteins were observed at parameters of 74 °C/20 min.

The effect of pulsed electric fields (PEF) and heat treat-
ment on the aggregation of the egg protein ovomucin (OvEP)
at different pH values was determined [8]. It was determined
that heating to 60 °C for 10 min caused a pronounced aggre-
gation of OVEP at pH 5, 7, and 9. At a constant electric field
strength (F=1.4...1.8 kV/cm), PEF treatment at high specific
energy input caused some protein aggregation at pH 5 and 7,
but not at pH 4 and 9. A comprehensive influence of pH, the
temperature, and pulsed electric fields on the digestibility of
egg protein in vitro by the creation of protein drinks was also
investigated [9]. It was determined that in order to obtain
products with high digestibility it is advisable to apply the
following parameters: pH 4, electric field strength 690 k] /kg,
temperature 80 °C.

The effect of different concentrations of NaCl and pH
values on the intermolecular interactions and properties
of the dispersed gel-type systems, formed on the basis of
chicken egg proteins, was analyzed in [10]. The results
showed that the intermolecular forces involved in the egg
gel formation can be regulated by changing the pH and NaCl
concentration in food systems.

In work [11], the effect of different pH values and salt
concentration on the solubility and density of egg protein at
room temperature (25 °C) was investigated. The experiment
was performed for three types of salt — NaCl, NaySOy, and
(NHy)3SOy. The results showed an increase in the solubility
of egg proteins with an increase in pH for all these salts.
When the pH shifted to the acidic side (3.0), an increase in
solubility and an increase in the concentration of salt solu-
tion due to the salinity effect were observed. The density
increased with an increased salt concentration.

The effect of sodium chloride, sodium sulfate, ammoni-
um sulfate salts, and nonionic surfactants (glycerin) on the
thermal properties of egg proteins was studied in [12]. It
was determined that the addition of glycerin had the great-
est effect on reducing turbidity and increasing the time of
thermal coagulation and solubility of the egg protein while
sodium chloride had the least positive effect on the physi-
cal and chemical properties of the egg protein during heat
treatment.

No fundamental studies aimed at determining the com-
prehensive influence of sodium chloride, sucrose, and pH,
on the coagulation process of egg proteins in a milk medium
were found. Therefore, this issue remains unresolved.

2. Literature review and problem statement

3. The aim and objectives of the study

The effect of sodium dodecyl sulfate on the egg proteins
ovalbumin, conalbumin, and lysozyme was determined in [6].
The experiment was performed by heating protein systems
from 25 °C to 90 °C at a rate of 1.25 °C/min. The performance
during the deposition process involving heating was similar
for all three proteins. It was determined that increasing the
concentration of sodium dodecyl sulfate in the system shifted
the deposition curves towards lower temperatures and the
course of the deposition process became less abrupt.

The effect of heat on some physical and chemical proper-
ties of egg proteins was determined in [7] by using different

The study aims to determine the comprehensive influ-
ence of the physical, chemical, and technological parameters
on the process of the coagulation of egg proteins in a milk
environment. This will make it possible to obtain a milk-egg
coprecipitate containing natural ingredients, which, in turn,
will expand the range of protein-containing products made
at enterprises specializing in baby food.

To achieve this aim, the following tasks were set:

— to study the comprehensive influence of sodium chlo-
ride and pH on the process of the thermal-acid coagulation
of egg proteins in a milk medium;



— to investigate the comprehensive influence of the me-
dium pH and sucrose concentration on the process of the
thermal-acid coagulation of egg proteins.

4. Materials and methods to study the comprehensive
influence of sodium chloride, sucrose, and pH on the
coagulation process of egg proteins

The study of the comprehensive influence of active acidi-
ty and different concentrations of sucrose or sodium chloride
on the process of the coagulation of egg proteins involved the
colloidal solutions of the egg mass. To prepare them, the egg
mass was diluted with distilled water to the predefined con-
centration, followed by the introduction of sugar or salt and
by stirring the mixture until completely dissolved.

To study the effect of medium pH on the temperature of
the visible coagulation of egg proteins, the model systems
involved whey, whose pH was brought to the required value
of 0.1 n by a solution of HCI and NaOH.

Active acidity was determined using the potentiometric
pH meter pH-340, as well as the portable pH meter “Ul-
tra-X” with a single combined electrode, which makes it
possible to measure pH not only in biological solutions or
extracts but also in food multicomponent systems [13].

The viscosity of colloidal solutions was determined by
a rotational method using the rotary automatic viscome-
ter “Rheometer DV3T Brookfield” [14].

Calculations, the evaluation of experimental data reliabili-
ty, as well as plotting, were performed using methods of math-
ematical statistics employing the Microsoft Excel software.

3. Results of studying the comprehensive influence of
sodium chloride and pH on the process of the thermal-
acid coagulation of egg proteins in a milk environment

We studied the effect of sodium chloride concentration on
the process of the coagulation of egg proteins by heating the
model compositions, followed by the registration of the coagu-
lation temperature based on the system viscosity. It was taken
into consideration that the latent coagulation of proteins leads
to an increase in the viscosity of the food system (n) and, after
protein denaturation, the formation of a protein clot and its
separation from the system, the viscosity decreases sharply.

Research results are shown in Fig. 1.
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Fig. 1. Viscosity change during the heating of a colloidal
solution of the egg mass of 15 % concentration at NaCl
content: 1—0%,2—0.5%,3—1%,4—15%

The curves are approximated and expressed by functions
(y) indicating the degree of the approximation reliability (R?):

y(1)=1E-08x*-3E-06x3+0,0003x2-0,0108x+1,0626,
R?=0,8384;

y(2)=—TE-09x*+8E-07x>+2E-08x%-0,0018x+0,9312,
R?=0,9264;

y(3)=—1E-08x*+2E-06x3-9E-05x%+0,0016x+0,8902,
R?=0,961;

y(4)=—6E-09x*+1E-06x3-8E-05x%+0,0018x+0,8781,
R?=0,9666.

The next step was to study the effect of medium pH on
the temperature of the visible coagulation of egg proteins in
the model systems consisting of curd whey and egg mass.

Curd whey, which is obtained in the dairy industry of
Ukraine, has an active acidity in the pH range of 4.4...4.8,
depending on the method of production of the main prod-
uct — cottage cheese. Besides, as a result of redundancy, its
active acidity may decrease to pH 4.2. Therefore, one of the
important tasks was to establish the degree of the effect of
the active acidity of curd whey in the pH range of 4.2...4.8 on
the process of the thermal coagulation of egg proteins. The
research results are shown in Fig. 2.
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Fig. 2. Viscosity change at the heating of the colloidal
solution of egg mass in the concentration of 10 % (3),
15 % (2), 20 % (1) at pH: a — 4.2; b— 4.6

The curves are approximated and expressed by func-
tions (y) indicating the degree of the approximation reli-
ability (R?):

a) y(1)=—8E-09x " 1E-06x3—1E-05x2—0,00142+0,9663,
R?=0,9459;



y(2)=—9E-09x*+2E-06x3-7E-05x2+0,0007x+0,9379,
R?=0,9608;

y(3)=—8E-09x"+2E-06x3-0,00012%+0,0026x+0,9086,
R?=0,9906;

b) y(1)=1E-09x*-1E-06x>+0,0002x%-0,0074x+1,0314,
R?=0,8889;

y(2)=—3E-09x*-3E-08x3+6E-05x>-0,0034x+0,9817,
R?=0,8866;

y(3)=—6E-09x'+1E-06x>~5E-05x2+0,0008x+0,9301,
R?>=0,9422.

Next, we investigated the comprehensive influence exerted
on the heat resistance of egg proteins by the medium pH and so-
dium chloride concentration in the model systems with differ-
ent egg mass content. The research results are shown in Fig. 3.

The isothermal viscosity change of the system at differ-
ent sodium chloride (C) concentrations is shown in Fig. 4.
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Fig. 3. Viscosity change at heating the model compositions
with different egg mass concentration at pH 4.3 and NaCl
content: a—0.5%; 6—1.0%;¢c—1.5%
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Fig. 4. Isothermal viscosity change depending on sodium
chloride concentration in mixtures at pH 4.3 and egg mass
content: a— 10 %; b— 15 %; ¢ — 20 %

6. Results of studying the comprehensive influence of the
medium pH and sucrose concentration on the process
of the thermal acid coagulation of egg proteins in a milk
environment

We studied the comprehensive influence of active acidity
and different concentrations of sucrose on the process of
the coagulation of egg proteins in a similar way: the model
systems were heated, and then the coagulation temperatures
were recorded according to the viscosity of the system. The
results of studies of the effect of different concentrations of
sucrose on the coagulation of colloidal solutions of egg mass
are shown in Fig. 5.

The curves are approximated and expressed by functions
(y) indicating the degree of the approximation reliability (R?):

y(1)=4E-09x"y1E-06x°+0,0001x250,0049x+1,0109,
R?=0,9927;

y(2)=1E-09x%y7E-07x3+1E-04x250,0041x+0,9959,
R?=0,9885;




y(3)=1E-10x'y5E-07x3+9E-05x%40,0041x+0,9893,
R?=0,9817;

y(4)=—8E-10xy4E-07x3+9E-05x2y0,0042x+0,987,
R?=0,9749;

y(5)=—6E-10x1y7E-07x3+0,0001x240,0053x+0,9962,
R2=0,9447;

¥(6)=9E-09x"y3E-06x3+0,0003x250,0097x+1,0526,
R2=0,8858.

The next series of experiments determined the compre-
hensive stabilizing effect exerted on the coagulation of egg
proteins by sucrose and the active acidity of an environment.
The change in the viscosity of the experimental three-com-
ponent systems when heated is shown in Fig. 6.

The isothermal viscosity change depending on sugar
concentration at different egg mass content in the system is
shown in Fig. 7.

The results of studying the comprehensive influence of
the medium pH and sucrose concentration on the process of
the coagulation of egg mass are shown in Fig. 8, 9.
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Fig. 5. Viscosity change at heating the colloid solution of egg
mass of 15 % concentration at sugar content:
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Fig. 6. Viscosity change at heating the mixture with different
sugar content in the system at egg mass concentration:
a—10%;6—15%;c—20%
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Fig. 8. Viscosity change at heating the model compositions with a different egg mass
concentration at pH 4.5 and sugar content: a— 10 %; 56— 15 %; ¢ —20 %; d—25%
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Fig. 9. Viscosity change at heating the model compositions with a different egg mass
concentration at pH 4.2 and sugar content: a— 10 %; b— 15 %; ¢ — 20 %; d—25 %

7. Discussion of results of studying the comprehensive
influence of sodium chloride, sucrose, and pH on the
process of the coagulation of egg proteins

As one can see from the data shown in Fig. 1, sodium
chloride in low concentrations reduces the viscosity of the

colloidal solution of the egg
mass and slightly increas-
es the temperature of the
thermal coagulation of egg
proteins. At the same time,
in the region of 20..50 °C,
there is a slight decrease in
viscosity, which is probably
due to the melting of the
fat contained in the system.

In the region of 50...80 °C,
there is an intensive in-
crease in viscosity, which is
the result of the latent co-
agulation of egg proteins.

In the final region
(80..100°C), a sharp de-
crease in the viscosity of
the system can be observed,
which occurs due to its sep-
aration and deposition of
the protein clot. The peaks
of the curves (Fig. 1) show
that it is at these specific
temperatures that a protein
clot forms and these tempera-
tures should be considered as
the temperatures of explicit
(visible) protein coagulation.

Therefore, according to the
data shown in Fig. 1, it can be
argued that sodium chlori-de
increases the heat resistance of
egg proteins by 6...8 degrees,
which corresponds to the liter-
ature data [15].

The results of the research
shown in Fig. 2 demonstrate
that the active acidity of curd
whey significantly affects the
coagulation temperature of
egg proteins. Thus, when the
active acidity is shifted to the
acidic side (pH 4.3), the co-
agulation temperature of egg
proteins is, depending on the
concentration of egg mass,
80...82 °C, which is 10...12 de-
grees higher than the coag-
ulation temperature of egg
proteins in a neutral medium.

Shifting the pH towards
neutral values reduces the
coagulation  temperature.
Thus, a change in pH from
4.3 to 4.6 reduces the heat
resistance of proteins and the
formation of a protein clot by

5..8 degrees (Fig. 2). This is due to the fact that at pH val-
ues close to the isoelectric point of the protein, coagulation
occurs at lower temperatures. The isoelectric point of egg

proteins is in the range of 4.55...5.60 [4, 15]. Shifting the

medium pH towards one or another side from the isoelectric
point helps increase its thermal stability. Accordingly, it can




be assumed that a further increase in the pH values in the
system under consideration would further reduce the tem-
perature of the explicit coagulation and clot formation. Since
our research is aimed at determining the rational parameters
for obtaining milk-egg protein concentrates, it is advisable
for further research to maintain the active acidity of the ex-
perimental systems at the level not exceeding 4.3...4.5.

Regarding the combined use of sodium chloride and the
pH medium, it leads, according to the analysis of the graph-
ical dependences shown in Fig. 3, to a synergistic effect on
the heat resistance of egg proteins. In this case, the value
of the temperature of visible coagulation depends on the
concentration of egg mass in the model systems. Thus, at
20 % of the egg mass content, the maximum values of the
temperature of visible coagulation of egg proteins are in the
range of 88+0.5 °C (at pH 4.2...4.3). Reducing the concen-
tration of egg mass to 15 % and below, to 10 %, allows one
to bring the temperature of visible coagulation to 91+0.5 °C,
which almost corresponds to the temperature of the latent
coagulation of whey proteins.

The isothermal change in the viscosity of the system at
different concentrations of sodium chloride (Fig.4) indi-
cates a change in the values of n when increasing C, while
the rate of the decrease in viscosity slows down significantly
with increasing temperature and an increasing concentra-
tion of egg mass.

Thus, the most rational quantitative content of egg mass
in the system, which allows achieving the optimal tempera-
ture of the coagulation of egg proteins and curd whey, is
its 15 % concentration at a content of 1.0... 1.5 % of sodium
chloride and a system pH of 4.2...4.3.

Fig. 5 shows the change in viscosity when heating a
colloidal solution of the egg mass of 15 % concentration de-
pending on sugar content. As one can see from the graphical
dependences shown in Fig. 5, with an increasing amount of
sugar in the solution, the viscosity of the system initially de-
creases, which, as already mentioned, is a consequence of the
process of fat melting. In this case, the introduction of sugar
in the amount of 5...15 % initially reduces the viscosity of the
system compared to the viscosity of the colloidal solution of
the egg mass.

In the temperature interval of 40...80 °C, there is a sharp
increase in 1, which occurs due to the latent coagulation of
egg proteins. Sugar stabilizes the system by raising the coag-
ulation temperature of egg proteins.

It should also be noted that when sugar is introduced
into the system in the amount of 5 %, the stabilizing effect
is insufficient, due to which the stratification of the mixture
occurs at a temperature of 80 °C. Increasing the concentra-
tion of sugar in the system to 10...15 % has a greater stabiliz-
ing effect; the stratification temperature of the system rises
to 87..90 °C. A larger increase in the sugar content further
stabilizes the system and, even in the temperature interval
of 90...100 °C, the values of n remain constant or slightly
reduce, that is, the system does not stratify.

Of particular interest is the sensory evaluation of the
homogeneity of experimental model systems after heating
them to 100 °C. Thus, the introduction of sugar in the
amount of 5 % leads to a clearly stratified system consisting
of the liquid phase of low viscosity and a precipitate in the
form of large egg clots. Model systems containing 10...15 %
of sugar represented a liquid phase of medium viscosity with
the presence of flake-like inclusions of size (2..3)-1073 m.
The systems with a sugar content of 20...25 % after pasteur-

ization contained evenly distributed suspended flake-like
particles the size of (0.5...1)-103 m.

Thus, for subsequent research into determining the
parameters of obtaining milk-egg protein concentrates,
model systems with a sugar concentration of 10...25 % were
selected.

The change in the viscosity of the experimental
three-component systems when heated is shown in Fig. 6.
As one can see from Fig. 6, the stabilizing effect of sucrose at
pH 4.8 is more pronounced compared to a neutral environ-
ment. The stratification of the systems and the separation of
sediment occurs at higher temperatures, while the systems
with a low concentration of egg mass (10 %) maintained
integrity even at 100 °C. With increasing sugar content,
the resistance against stratification by the experimental
dispersed systems increases; no separation of sediment was
observed.

It should also be noted that the viscosity of the model
systems is derived from the concentration of both sucrose
and egg mass. Thus, with increasing sucrose content from
10 to 25 %, the values of 1 increase from 0.928:102 Pa-s
to 0.940-102 Pa-c (at 7=50°C) and from 0.957-102 Pa-s
to 0.965-102 Pa:s (at 7=80 °C). Increasing the concentra-
tion of egg mass significantly increases the n value, from
0.928-10"2 Pas at 10 % egg mass to 0.958-102 Pa-s at 20 % of
its content (for mixtures with 10 % sugar and 7=50 °C). This
is also evidenced by the isothermal change in viscosity de-
pending on the concentration of sugar at a different content
of the egg mass in the system (Fig. 7).

With increasing active acidity of the experimental model
systems, the stabilizing effect of the comprehensive influence
of the medium pH and the concentration of sucrose on the
process of the coagulation of egg mass intensified (Fig. 8, 9).
Stratification of the system was not observed in any of the
cases; with an increasing concentration of sucrose in the sys-
tem and decreasing pH values, the viscosity of the systems
increased.

Based on the research results, it was determined that the
most rational content in the system, for obtaining milk-egg
protein concentrates, is 15...20 % of egg mass and 20...25 %
of sugar, which allows the pasteurization of the mixture at
85...90 °C without stratification, and contributes to the sys-
tem achieving maximum viscosity values.

Thus, our research makes it possible to resolve the task
of determining the parameters for the coagulation of egg
proteins in a milk environment, in particular, taking into
consideration the type of food for the production of which
the obtained concentrates would be used. Thus, for the pro-
duction of traditional food products, it is advisable to per-
form the co-deposition of egg proteins and curd whey, under
the following conditions: the content of egg mass in the food
system is 15 %, sodium chloride content is 1.0...1.5 %, a pH
of the system is 4.2...4.3. For the production of sweet foods,
it is advisable to perform the thermal acid coagulation of egg
and milk proteins with content of 15...20 % of egg mass in
the food system, 20...25 % of sugar content, and pH of the
system is 4.2...4.5.

The obtained results take into consideration the fea-
tures of the compatible thermal acid coagulation of egg
and milk proteins, which have not been previously studied.
The application of coagulation parameters determined
as a result of this study avoids significant deficiencies, in
particular, the formation of a product with a heterogeneous
structure in the manufacture of milk-egg concentrates. The



obtained research results could be used in the production
of milk and egg concentrates under industrial conditions
and at restaurants, applying the formulation components
and technological parameters specified in this work. To
vary the pH values when working with food systems, it is
appropriate to replace HCl and NaOH solutions with food
acidity regulators.

The potential use of the studied food systems is limited
by the starting formulation components. Further studies
of food systems, the production of which would involve
a change in formulation components, can be considered
relevant. In particular, given the constant increase in the
number of patients with diabetes, it is important to study the
effect of sugar substitutes (xylitol, sorbitol, stevia extract,
etc.) on the process of the thermal acid coagulation of egg
proteins in a milk environment. Such studies could expand
the range of protein products for diabetics.

8. Conclusions

1. The process of the thermal coagulation of proteins
of the egg mass in a milk medium depending on the me-
dium pH and the concentration of sodium chloride was
studied; it was determined that the optimum temperature
for the coagulation of egg proteins and curd whey can be
achieved at a 15-% concentration of egg mass in the sys-
tem, 1.0...1.5 % of sodium chloride content, and the system
pH of 4.2...4.3.

2. The comprehensive influence of the medium pH and
sucrose concentration on the process of egg protein coagulation
was studied; it was found that the most rational content, when
obtaining milk-egg protein concentrates, is 15..20 % of egg
mass and 20...25 % of sugar in the system, which allows the pas-
teurization of the mixture at 85...90 °C without stratification,
as well as helps the system achieve maximum viscosity values.
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