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The object of this study is the technology of aerated
desserts such as mousse.

There is a problem of public health related to pro-
viding people with food products that guarantee an
increase in living standards. Analysis of the market for
dessert products with a foam-like structure revealed
that this segment is represented by a rather narrow
assortment. Among producers and consumers, inter-
est in sweet meals such as aerated desserts is growing.
Plant and dairy raw materials used in the technology of
aerated desserts are mainly aimed at improving their
quality properties.

A survey has been conducted among 54 people on the
consumption of a sweet group of meals, namely aerated
desserts such as mousse. Mousse recipes with a high con-
tent of nutrients have been developed, covering the daily
consumption rate and containing recipe ingredients with
high biological activity. A study was conducted to deter-
mine the quality indicators of the resulting mousses,
namely sensory ones, in which 50 tasters participated.
The optimal and safe storage period of mousses has been
established, which is for HoReCa is no more than 2 days,
t=(0-4) °C; no more than 1 day, t=(8+2) °C; for industri-
al production - no more than 5 days, t=(0-4) °C; no more
than 3 days, t=(8+2) °C. Sensory analysis revealed that
the mousses did not change significantly during storage.
These developed mousses could be sold both through
HoReCa and through industrial production.

The experimental data obtained could be used
in optimizing the production technologies of aerat-
ed desserts

Keywords: aerated desserts, marketing research,
microbiological, sensory, and commercial parameters,
antioxidant activity
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1. Introduction

Human health is one of the important aspects of the
socio-economic development of the country. Food security
is the main problem of people and depends on the adequate
provision of all people with high-quality, affordable, and nu-
tritious food. Scientists are faced with the issue of developing
new types of products that could improve the nutrition of
people and make it complete.

The modern desire of consumers to receive not only
pleasure but also benefits from food products determines the
stable and growing demand for “healthy desserts” because
of the low quality and poor chemical composition of sweet
meals. Mousses are traditionally made on the basis of dairy
products, berries; their recipe and technology are a good
object of research for fortifying with nutrients and giving
them health-improving properties. Various multi-component
compositions of mousses have become widespread, which is
confirmed by studies [1, 2].

HoReCa has become one of the industries that has been
affected by economic changes in recent years. For the HoRe-
Ca sector, in a market where product prices are constantly
changing, purchasing power is decreasing, analyzing prefer-
ences, customer behavior, conducting surveys, and monitor-
ing reviews could help better understand their expectations.
Assessing the competition and devising a successful strategy
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to attract consumers could increase the profitability of estab-
lishments.

For food enterprises, it is interesting to expand the range
by increasing the variety of food products. Among consum-
ers, there is a tendency to improve the culture of nutrition,
and the consumption of sweet meals is gaining special atten-
tion. The range of desserts is produced by the food industry in
a smaller volume than in HoReCa and is quite diverse and is
constantly updated with new types of sweet products.

Desserts with a foamy, light, creamy, stable structure,
such as mousses, have a wide range of consumers, especially
in summer or resort periods and are preferred by the young
population. Aerated desserts such as mousse, made on the
basis of dairy products, as well as using natural plant ingredi-
ents, improve the general condition of the human body.

Aerated desserts are mostly either imported into the
country or produced on equipment expensive for many
enterprises. Therefore, manufacturers are interested in uni-
versal equipment and technologies for developing aerated
desserts.

New and improved traditional technologies in the food
industry are relevant. All this gives grounds to argue about
the feasibility of conducting research aimed at analyzing the
production technologies of aerated mousse-type desserts for-
tified with necessary macro- and micronutrients, vitamins,
which can be sold through HoReCa and food enterprises.




2. Literature review and problem statement

The interest of scientists in food products with health-im-
proving properties has led to the development of products that
contain biologically active and essential substances that can
improve physiological processes in the human body. The range
of sweet meals is diverse and quite large, and to encourage
consumers, food companies are developing new recipes and
trying to offer innovative products. The development of aerated
desserts with protein products solves the problem of protein
deficiency in the human diet, and the addition of plant raw ma-
terials increases the efficiency of their assimilation. Due to the
benefits of aerated desserts, they can be consumed by different
age groups of people and have the appearance of ordinary food.
They can and should be consumed regularly as part of a normal
diet [3]. At the same time, the issue of studying consumer pref-
erences of different age groups of people remains unresolved.

Aerated desserts are saturated with air using various meth-
ods. Despite the lack of research on aerated desserts, their devel-
opment continues to grow, as manufacturers strive to introduce
the novelty and versatility of air bubbles into the food industry.
Bubbles change taste sensations, rheological characteristics, and
the stability of the food system and the formation of the sensory
profile of aerated desserts largely depend on the uniformity of
their distribution and foam stability. Work [4] investigated the
rheological parameters of the product depending on the ratio
of protein and gum. However, no study was conducted on the
sensory parameters of the developed product.

Dairy-based desserts have different structures and tex-
tures and determine their consistency, which is an important
characteristic of their quality. Consistency is one of the most
complex sensory properties of sweet meals. Since the percep-
tion of this characteristic depends on individual sensations
and is difficult to accurately measure, the interpretation of
consistency can be ambiguous. The sensory perception of
consistency is formed through the sensations that arise when
consuming the product. The set of these sensations, or senso-
ry indicators, determines whether the consumer will prefer
or reject a particular product. Therefore, for the production
of high-quality sweet meals such as mousse, it is important
to specifically consider their sensory characteristics [5]. An
unresolved issue is the expansion of sensory indicators for
assessing the quality of aerated products.

There are not many companies producing aerated des-
serts in the market, and the volume of imports of products
in the studied segment is quite high. The sweet food market
requires constant updating of the assortment due to new
technologies and flavor combinations, etc. Aerated desserts
based on dairy products belong to the «Premium” group, they
are much easier for the human body to digest, have a delicate
consistency [6]. The issue of developing aerated desserts with
a high content of nutrients remains.

This group of sweet meals is a profitable and new direc-
tion in the modern market. During the aeration process, the
volume of the mass increases several times while its structure
and ability to maintain shape for a long time improve. At the
same time, the calorie content of the product decreases, and
its taste becomes lighter and more delicate, which signifi-
cantly exceeds the sensory and physical characteristics of
non-aerated desserts [7]. But the issue of developing aerated
desserts with a long shelf life, during which quality indicators
will not change significantly, remains.

The largest producer of aerated desserts, namely mouss-
es, is the company Lactel “Dolce”; the price per 170 g portion

is UAH 40.59 [8]. The segment of aerated desserts is supple-
mented by the manufacturer “KOMO” - the elite class “Gur-
manika-Premium”, which produces aerated desserts with the
following flavors: “Cherry-punch”, “Strawberry”, “Caramel”,
“Strawberry-vanilla” [9].

The introduction of new technologies based on the use of
dairy and plant raw materials makes it possible to satisfy the
needs of the human body in full nutrition, expand the range of
sweet meals and increase their competitiveness in the market.

Using mathematical modeling, a recipe for an aerated
smoothie based on whey, fruit juice, apple pectin, and colla-
gen hydrolysate with a high content of macronutrients was
designed [10]. It was shown that the tasting evaluation of the
sensory indicators of the developed smoothie, manufactured at
production facilities, had high quality characteristics. The over-
all score for sensory indicators was 33.8 points out of 35 possible.
The implementation of the developed composition at restaurant
establishments is promising. However, issues related to the mar-
keting research into aerated desserts remain unresolved.

According to the results of research in [11], the most pop-
ular flavor of mousse is chocolate, followed by orange, lemon,
and strawberry. The results of the study on the development
of a new type of mousse, to the recipe of which a local, natu-
ral plant ingredient, namely licorice, was added. One of the
distinctive features of licorice is the presence of saponins,
which provide stable foam and are used to regulate foam
in desserts and give a sweet specific taste and aroma to the
finished product. From the point of view of potential health
benefits for consumers and improving the textural perception
of desserts, replacing part of the foaming agents of protein
origin, including egg white, with licorice as a plant-based
alternative is promising. However, the balance of the nutrient
composition of the mousse has not been studied.

In work [12], the effect of ovalbumin on the rheological
and organoleptic characteristics of the product, namely yo-
gurt mousse, was studied. The results of the study showed
that ovalbumin could be used in the technology of yogurt
mousse production without any textural and organoleptic
changes in the final product. The study was conducted to
select the optimal amount of ovalbumin. The selected per-
centage of ovalbumin does not have a negative effect on the
taste of the finished product and its content is economically
profitable. But research related to the variation of protein
percentages to understand its rheological and organoleptic
behavior remains unresolved.

Work [13] is aimed at optimizing the amount of skimmed
milk powder and whey protein concentrate to obtain a quality
product — yogurt mousse in terms of rheological, sensory, and
microstructural properties. Overcoming the relevant tasks
was carried out by sensory analysis of samples, which showed
changes in aromas and tastes, and this is the result of the fer-
mentation process and fluctuations in the dry matter content.
The sample with the best aerated and creamy texture was
selected in comparison with other samples. Since creaminess
is directly related to the viscosity of dairy products and foam-
ing ability is associated with partial unfolding of the protein
during heat treatment, it was concluded that whey protein
concentrate gives the product an airy, light texture. All this
allows us to state that it is advisable to conduct research related
to the variation of other dairy ingredients and changes in the
technological process of preparing the dessert to improve the
rheology and sensory parameters of the finished product.

In [14], the results of studies on the inclusion of Lactoba-
cillus acidophilus La-5, fructooligosaccharides, and inulin in



the mousse formulation, which helps regulate the intestinal
microbiota, deactivate harmful bacteria, and have an immu-
nostimulating effect, were reported. Sensory parameters such
as texture, appearance, smell, and taste were studied. The
lower content of skim milk and the simultaneous presence of
a probiotic and two prebiotics in the synbiotic dietary mousse
improved the texture and sensory properties. However, the
effect of probiotics and prebiotics on obtaining the rheolog-
ical parameters of the dessert was not studied in the work.

The effect of bacteria on the sensory parameters of the
mousse is shown in [15]. Soy milk was used in probiotic choc-
olate mousse and a multifunctional dessert was obtained that
improves the viability of three probiotic bacteria such as: L. aci-
dophilus, L. paracasei, B. lactis. The use of cow’s milk/soy milk
in a 1:1 ratio improves the organoleptic properties of chocolate
mousse. The developed product was investigated as a model car-
rier for probiotic bacteria that survived for 21 days at low storage
temperatures. However, no additional studies were conducted to
extend the shelf life of probiotic chocolate mousse.

In [16], oats were used as a milk substitute, as well as
xanthan gum. It was found that the sensory and rheolog-
ical properties of frozen desserts improve with increasing
xanthan gum concentration. Frozen desserts containing
20 % oats and 0.5 % xanthan gum had higher sensory param-
eters than those samples containing 40 % oats and 0.3 % xan-
than gum. It is promising to study alternative sources of dairy
raw material replacement in lactose-free desserts. However,
the work does not provide data on the study of microbiologi-
cal parameters of the developed product during storage.

In study [17], the selection of protein and carbohydrate
recipe ingredient complexes that improve the technological
process of preparing dairy desserts with optimal structural,
mechanical, and sensory properties is scientifically substan-
tiated. The studied recipe ingredients made it possible to
obtain low-calorie desserts based on dairy raw materials,
namely buttermilk with a high protein content and a low
fat content compared to classic recipe compositions of dairy
desserts. The use of buttermilk in the production of dairy
desserts is promising from the point of view of the nutritional
composition of the raw materials. The study does not pro-
vide an opportunity to understand the changes in sensory,
microbiological indicators, and structural and mechanical
properties during storage.

In [18], the replacement of fat with inulin and fortifying
with microencapsulated calcium carbonate were investigated
to improve the rheological properties of yogurt mousse. Inulin
has an important effect on rheological parameters and pro-
vides a creamy structure, and calcium microcapsules have a
significant effect on such characteristics as viscoelasticity and
flow index. The interaction between inulin and calcium micro-
capsules improves the texture of yogurt mousses even with a
low fat content. The reported research results could be useful
for the food industry in developing products with reduced fat
content, fortified with minerals, and expanding the range of
aerated desserts. However, issues related to the study of sen-
sory parameters of the developed product remain unresolved.

The physicochemical and sensory characteristics of choc-
olate mousse using canned liquids from green peas, lentils,
chickpeas, and mushrooms were investigated in [19]. Accord-
ing to the results of the study, the liquid from green peas had a
significant effect on the texture and viscosity, on the sensory
profile, namely the color and taste of the mousse. Replacing it
with alternative ingredients of plant origin would expand the
range of aerated desserts and knowledge about the technological

process of production of this group of products. However, the
combination of liquids given in the work was not investigated.

Our review of the literature demonstrates that the prob-
lem area is the lack of a comprehensive technological ap-
proach to determining the sensory, microbiological indi-
cators, and nutrient composition of new types of aerated
desserts with non-traditional recipe ingredients. The issues
of determining their sensory and microbiological indicators
during storage also remain open. Therefore, it is a relevant
task to carry out studies on determining the effect of aeration
on obtaining an aerated dessert with a high content of nutri-
ents and consumer characteristics.

3. The aim and objectives of the study

The purpose of our study is to determine the commercial
and sensory indicators in the production of new types of aer-
ated desserts of the mousse type. This will make it possible
to improve the technological and consumer characteristics of
the finished product.

To achieve the goal, the following tasks were set:

- to conduct a marketing study on consumer preferences
for sweet meals, including aerated desserts of the mousse type;

- to devise mousse recipes with a high content of nutrients;

- to analyze consumer characteristics and microbiologi-
cal indicators of the developed mousses.

4. The study materials and methods

The object of our study is the technology of aerated des-
serts of the mousse type.

The subject of the study is the influence of aeration on
obtaining a dessert with high structural-mechanical and
consumer properties.

The hypothesis of the study assumed that by implement-
ing a set of research methods such as marketing, recipe
design, and determination of sensory indicators, it would be
possible to obtain high-quality products.

The raw materials used for the preparation of mousses
met the requirements of current regulatory documentation,
namely: sour-milk cheese (“Prostokvashino” (“Prostonashe”)
DSTU 4554:2006); strawberries (DSTU 7653:2014 Fresh straw-
berries. Technical conditions); banana (DSTU 4033:2001); sugar
(DSTU 4623:2006); cream (“Prostokvashino” (“Prostonashe”)
DSTU 7519:2014); TU U 15.5-00445771.008-2002; drinking wa-
ter (SanPin 2.2.4.-171-10), dietary supplement “VitCanGel”, the
composition of which is given in previous studies [3].

Marketing research was conducted by surveying potential
consumers and a questionnaire form was formed - a Google
form, which included questions that helped determine the rel-
evance of the production of an aerated dessert, namely mousse.

To determine the biological activity of extracts of recipe
ingredients of the developed mousses, an express method was
used, based on the catalytic reaction of electron transfer by
the product in the system: nicotinamide adenine dinucleotide
reduced by NAD-H2-K;[2Fe(CN)g| potassium ferricyanide.

Conducting the test: Control experiment: 3 cm?® of po-
tassium ferricyanide solution were placed in a dry test tube;
as well as 6 cm? of buffer solution with pH=7; and 1 cm? of
NAD-H2 solution. The mixture was quickly stirred; then the
optical density was measured. Distilled water was used as the
reference solution.



The value of AAK (control) is found from (1):

AAK = AK, - AK,, @

where AAK is the change in the density of the control sys-
tem as a result of direct oxidation of NAD-H2 potassium
ferricyanide;

AK; - initial optical density;

AK, - optical density after 180 sec.

Sample study. In a dry test tube, 3 cm? of potassium
ferricyanide were placed; as well as 5 cm? of buffer solu-
tion pH=7; 1 cm? of NAD-H2; 1 cm? of the test sample.
The mixture was quickly stirred; then the optical density
was measured at A=325 nm. The solution was a mixture of
9 cm? of distilled water and 1 cm? of the test sample:

AA A

AZ sample’ (2)

sample = 1sample -

where AAgqmple is the change in optical density of the system
in the presence of the sample;

A\sample — initial optical density;

Assample — Optical density after 180 sec.

Results processing. Biological activity 7 is calculated from
formula (3):

A14sample
HZWXK’ (a.u), 3

where AAgqmpie is the change in optical density of the system
in the presence of the sample;

AAK - change in optical density of the control system as a
result of direct oxidation of NAD-H2 potassium ferricyanide;

K - sample dilution factor [20].

Sensory analysis of the developed products was carried
out according to the indicators provided by the standards
DSTU 4503:2005. «Cheese products. General technical condi-
tions” and «DSTU 3718:2007 Food concentrates. Sweet meals.
Jellies, mousses, puddings, milk concentrates. General tech-
nical conditions”, namely: surface, color, cross-sectional ap-
pearance, consistency, smell, taste, and degree of the dietary
supplement [21, 22]. A new indicator was added: «appearance”.
The assessment was carried out according to the gradation of a
four-point scale of indicators: «excellent”, «good”, «satisfactory”,
and «unsatisfactory”. Each quality indicator has a maximum
score of 5points and weighting factors have been determined
for them. The quality level according to sensory indicators was
determined from the following formula:

X=aB +a,B,+..+q,B,, 4

where a is the weighting factor of a single indicator;

B - score in points of a separate indicator.

Demand research was conducted using a ques-
tionnaire survey method. The number of tasters was
50 people.

The qualitative and quantitative composition of
the microbiota of mousses was assessed in accordance
with the standards DSTU 4503:2005. «Curd products.
General technical conditions” and «DSTU 3718:2007
Food concentrates. Sweet meals. Jellies, mousses, pud-
dings, milk concentrates. Microbiological indicators of
mousses according to the standard are given in Table 1.

The scheme of seeding mousses over time is given
in Table 2.

M beverages
18,9%

Table 1

Microbiological indicators of mousses according to the
standard “DSTU 4503:2005. Curd products. General
technical conditions” and “DSTU 3718:2007 Food
concentrates. Sweet meals. Jellies, mousses, puddings, milk
concentrates. General technical conditions”

Norm for aerated
desserts

5-10*
Not allowed
Not allowed

Indicator

QMAFAnM, CFU in 1 g, not more than
BGKP (coliforms) in 0.001 g of product
E. coli in 1.0 g of product

Pathogenic microorganisms, including
Salmonella in 25 g of product

Mold fungi, CFU in 1 g, not more 50
Number of yeasts in 1 g of product, CFU, not more 100
Lactic acid bacteria, CFU in 1 g, not less 1.0-10°
Not allowed

Not allowed

Staphylococcus aureus, CFU in 0.01 g

Table 2
Aerated dessert seeding schedule by time
Indicator
Sample
Day 1 Day 2 Day 5

QMAFAnNM, molds and yeasts,

pathogenic microorganisms of |QMAFAnM,|QMAFAnM,
Mousse the genus Salmonella, lactic acid | lactic acid

Staphylococcus aureus, lactic bacteria bacteria
acid bacteria

The results of quantitative accounting were expressed in
CFU/g (colony-forming units per gram).

5. Results of investigating consumer characteristics
of mousses

5.1. Determining preferences for sweet meals
through marketing research

Studying the assortment of sweet meals allowed us to
obtain percentage ratios of consumer preferences. An anal-
ysis of consumer preferences of potential consumers was
conducted.

54 potential consumers took part in the study, among
them 62.3 % were women, 37.7 % were men. The age of the
respondents was: 18-25 years — 43.1 %, 26-35 years - 32.1 %,
36-45 years - 14.0 %, 45-55 years - 10.8 %.

Consumer surveys on the most frequently consumed
meals are shown in Fig. 1.

A first meals
15,6%

M sauces
8,5%

4 second meals
17,5%

4 snacks
16,7%

4 swert meals
(desserts)
22,8%

Fig. 1. The most consumed meals at HoReCa
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serts (Fig. 1).

The survey of consumers on the most frequently
consumed desserts is shown in Fig. 2.
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pancakes,

18.6 % of consumers indicated that they

prefer frozen desserts, and 26.6 % preferred baked

desserts.

Consumer preferences for different types of aerated

desserts are shown in Fig. 3.

As can be seen from Fig.3, mousses are the
most consumed sweet meal, the percentage of which
is24.2 %, and for sambuca - 8.3 %. Puddings and

blancmang

e are the least consumed - 10.2 % and 8.9 %,

respectively. Ice cream is consumed by 20.5 %, creams
and soufflés are consumed by 10.7 % and 17.2 %, re-

spectively.

The distribution of taste preferences among con-

sumers was determined from the most common flavors
used in the production of mousses. The survey results

M 69 UAH
30,7%

are shown in Fig. 4.
Based on average prices for desserts, a survey was

conducted

at HoReCa regarding the price per 100 g

portion of mousse (Fig. 5).
According to the survey results, it was found that
the price for 1 serving of aerated mousse-type dessert

should not

exceed 69 UAH.

N frozen desserts
18,6%

M soufflés

17,2

M creams
10,7%

26,6%

0srsonetetetetely
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milk
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Fig. 2. Most consumed desserts
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Fig. 3. Consumer preferences among different types

of aerated desserts

M chocolate

M banana

M baked desserts

pudings

M raspberry
8,9% M cream
£

24,3%

" strawberry
23,9%
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Fig. 4. Consumers’ taste preferences for a dairy-vegetable-based

aerated dessert

199 UAH
13,4%

4 49 UAH
30,1%

N 29 UAH
25,8%

Fig. 5. Average price of aerated desserts

5.2. Development of recipes for mousses with
a high content of nutrients

The results of the study on the effect of a dietary
supplement on the aerated structure are reported in [3].
Due to the fact that the dietary supplement contains a
complex of prescription ingredients, the list of which
is collagen hydrolysate, gelatin, juice, and L-ascorbic
acid, the supplement gives better results in terms of
the effect on the aerated structure than alternative mo-
no-ingredient options, such as: egg white, carrageenan,
modified starches, alginates, agaroid, pectin, etc.

Since dairy and vegetable raw materials in the tech-
nologies of aerated desserts are used mainly to improve
their quality characteristics, including fortifying with
protein components, micro- and macroelements, vita-
mins, etc., therefore, based on previous studies and tak-
ing into account the daily norm of macronutrient con-
sumption, recipes were developed for the preparation
of aerated desserts of the mousse type, namely: “Cream
and cheese mousse”, “Strawberry mousse” (Tables 3, 4,
respectively). Losses were determined by the ratio of the
difference between the gross mass and the net mass to
the gross mass and were expressed in percent.

The results of the analysis of the nutritional com-
position of mousses are given in Table 5 and show a
high protein content.

According to the recommendations of the World
Health Organization, the minimum daily protein in-
take for an adult is from 0.83 g to 1.0 g per 1kg of
body weight [23]. For a person weighing 70 kg, it is
necessary to consume at least 58.1 g of protein per day,
the use of “Cream-Cheese” and “Strawberry” mousses



covers the daily protein intake by 12.3 % and 5.04 %, respec-
tively.

Table 3
Recipe for “Cream and Cheese Mousse” per 100 g serving
Recipe ingredient Losses, % | Gross, g | Net, g
Sour milk cheese, 5.0 %
«Prostokvashino» («Prostonashe») 47 210 200
Dietary supplement «VitCanGel» 0.0 4.0 4.0
Sugar 16.6 12.0 10.0
Banana 0.5 18.0 17.9
Cream, 33 % «Prostokvashino» 70 18.5 172
(«Prostonashe»)
‘Water 0.0 30.9 30.9
Total -//- 104.4 100.0
Table 4
Recipe for “Strawberry Mousse” per 100 g serving
Recipe ingredient Losses, % | Gross, g | Net, g
Strawberries 6.6 45.0 42.0
Dietary supplement «VitCanGel» 0.0 4.0 4.0
Sugar 0.0 10.0 10.0
Cream, 33% «Prostokvashino» 3.5 29.0 28.0
(«Prostonashe»)
‘Water 0.0 16.0 16.0
Total -//- 104.0 100.0
Table 5

Macronutrient composition of mousses (g/ 100 g)

Macronutrient content
Macronutrient ID «Creamy cheese «Strawberry
mousse» mousse»

Water 69.9 72.4
Protein 7.17 2.93

Fat 6.90 9.53
Carbohydrates 15.7 14.84
Ash 0.33 0.30
Total 100.0 100.0

Determining such processes as antagonism, syner-
gism, and additivity between biological components is an
important indicator in the production of high-quality des-
sert products. In the process of designing and forming the
quality of new desserts, it is possible to have effects that
have synergistic properties as a result of the interaction
of biologically active substances of the recipe ingredients.
Table 6 gives the biological activity of the recipe ingredi-
ents of mousses.

Biological activity of recipe ingredients of mousses, a.u.

According to the results given in Table 6, the highest
biological activity is possessed by the dietary supplement
“VitCanGel” and banana, the biological activity of which is
234 units of activity and 256 units of activity, respectively.
The recipe ingredients strawberries, cottage cheese, and
cream have a biological activity of 98 units of activity, 90 and
30 units of activity, respectively.

The biological activity of the finished mousses was deter-
mined. The results are shown in Fig. 6, 7.
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Fig. 6. Biological activity of “Cream-cheese mousse” and its
recipe ingredients (Pl): 1 — Sour milk cheese, 2 — Dietary
supplement “VitCanGel”, 3 — Cream, 33 % fat content,

4 — Banana, 5 — “Cream-cheese mousse”
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Fig. 7. Biological activity of “Strawberry Mousse” and its
recipe ingredients (PI): 1 — Fresh strawberries; 2 — Dietary
supplement “VitCanGel”; 3 — Cream, 33 %;

4 — “Strawberry Mousse”

The data above show that ready-made
mousses have a synergistic effect of com-
ponents due to micro- and macronutrients,
amino acids.

Table 6

Biological activity of Estimated biological activity
Recipe ingredient 008 Ctivity of recipe ingredients, a.u. 5.3. Research on sensory and microbi-
recipe ingredients, a.u. . ..
per 100 g of mousse ological indicators of mousses
Strawberry 98.0 41.2 5.3.1. Research on sensory indicators
Fermented milk cheese, 5.0 % of developed mousses during storage

. 90.0 18.0 . - .
«Prostokvashino» («Prostonashe») The dynamics of changes in sensory in-
Dietary supplement «VitCanGel» 234.0 9.36 dicators in the scoring system are shown
Banana 256.0 45.8 in Fig. 8. The intervals of changes in the
Cream, 33.0 % «Prostokvashino» values of the indicators were set equal to
(«Prostonashe») 30.0 84 1 to 5 points: 1-2 - unsatisfactory quality;




2-3 - satisfactory quality; 3-4 - good quality; 4-5 - excel-
lent quality.

Sensory analysis of mousses was carried out immediately
after production and at a storage temperature of (5+2) °C for
5 days in a glass container with a capacity of 150 ml.

appearance

aftertaste
appearance/ )

—day 1
—day 2
taste Y
day 3
—day 4
aroma —day 5
surface consistency
a
aftertaste
appearanc
——day 1
additive —day 2
expression
day 3
—day 4
homogeneity
——day 5

Fig. 8. Dynamics of changes in sensory parameters of
mousses during storage at =(5%2) °C for 5 days:
a — “Cream and cheese mousse”; b — “Strawberry mousse”

Sensory analysis of the developed products during stor-
age at a temperature of (5+2) °C for 5 days compared to the
products tested immediately after preparation revealed that
the sensory parameters did not change significantly. Due
to this storage period, it can be stated that the mousses are
suitable for production both at HoReCa and under industrial
conditions.

5.3.2.Investigating the qualitative and quantita-
tive composition of the microbiota of mousses during
storage

In the process of studying the microbiological indicators
of mousses, samples were stored at different temperatures:
(0-4) °C and (8+2) °C for 5 days as the developed mousses
will be sold at HoReCa. Mousse has a shelf life of up to
3 days; however, from the point of view of the scientific
approach, it was important to study the dynamics of storage
over 5 days.

The study of the composition of the microbiota of “Cream
and Cheese Mousse” and “Strawberry Mousse” during their
storage to establish safe storage periods was carried out every
24 hours for the presence of sanitary indicator microorgan-
isms provided for by “DSTU 4503:2005. Cheese products.
General technical conditions” and “DSTU 3718:2007 Food
concentrates. Sweet meals. Jellies, mousses, puddings, milk
concentrates. General technical conditions” [21, 22]. The re-
sults are given in Tables 7, 8.

According to the results of our study, given in Tables 7, 8,
no pathogenic microorganisms were detected.

Table 7

Dynamics of microbiological indicators of “Cream and cheese
mousse” when stored in a glass container for 5 days

(n=3, P=0.95)
Indicator | day 1 | day 2 | day 5
When stored at temperature t=(0-4) °C
QMAFAnM, CFU/g 1.0-10* 1.0-10* 1.0-10*

Mold+yeast not detected |not detected |not detected

BGCP+E. coli not detected |not detected |not detected

Salmonella, per 25 g not detected |not detected |not detected
product

Staphylococcus aureus not detected |not detected |not detected

Lactic acid bacteria, CFU/g 1.0-10° 1.0-107 1.0-107
When stored at temperature t=(8+2) °C
QMAFAnM, CFU/g 1.0-10* 1.0-10* 1.0-10*

Mold-+yeast not detected |not detected |not detected

BGCP+E. Coli not detected |not detected |not detected

Salmonella, per 25 g not detected |not detected |not detected
product

Staphylococcus aureus not detected |not detected |not detected

Lactic acid bacteria, CFU/g 1.0-10° 1.0-107 1.0-107

Table 8

Dynamics of microbiological indicators of “Strawberry
Mousse” when stored in a glass container for 5 days

(n=3, P=0.95)
Indicator | day 1 | day 2 | day 5
‘When stored at temperature t=(0-4) °C
QMAFAnM, CFU/g 5.0-103 5.0-103 5.0-103

Mold+yeast not detected |not detected | not detected
BGCP+E. coli not detected |not detected | not detected
Salmonella, per 25 g not detected |not detected | not detected
product
Staphylococcus aureus | not detected [not detected | not detected
Lactic acid bacteria, CFU/g 1.0-10° 1.0-107 1.0-107
When stored at temperature t=(8+2) °C
QMAFAnM, CFU/g 5.0-10° 5.0-103 5.0-10°

Mold-+yeast not detected |not detected | not detected

BGCP+E. Coli not detected |not detected | not detected

Salmonella, per 25 g

product not detected |not detected | not detected

Staphylococcus aureus | not detected |not detected|not detected

1.0-107 1.0-107 1.0-107

Lactic acid bacteria, CFU/g

The shelf life of mousses is determined as follows: for
HoReCa - no more than 2 days at a storage temperature of
(0-4) °C; no more than 1 day at a storage temperature of
(8%2) °C; for industrial production - no more than 5 days
at a storage temperature of (0-4) °C; no more than 3 days
at a storage temperature not higher than (8+2) °C.

6. Discussion of results based on determining the
nutrient and sensory indicators when developing
new types of aerated mousse-type desserts

Dairy-based desserts have a variety of textures, tastes,
and appearance. This is made possible by combining dairy
ingredients and stabilizers. Such desserts are attractive
to different groups of consumers, both for the elderly and
for children. From the data obtained, shown in Fig. 1, a



significant part of potential consumers chose sweet meals
(22.8 %), among this group of meals, the most popular are
aerated mousse-type desserts (24.2 %). Among the most
common flavors, according to the results of the study,
the highest percentages are cream (24.3 %), strawberry
(23.9 %), banana (22.8 %). Aerated mousse-type desserts
will be in demand among consumers. This is made pos-
sible by the characteristic consistency of the aerated food
system, the presence of air bubbles in which makes this
type of sweet dish more tender, tasty, and easy to eat.
The results obtained correlate with the results of other
researchers [24, 25].

The value of these marketing studies is great, as they
provide an understanding of the feasibility of further
development of mousse production, which includes sour
milk cheese, cream, strawberries, banana, and a dietary
supplement on a protein-vegetable basis.

When developing the composition of mousses, con-
siderable attention was paid to sensory indicators and the
study of the nutrient composition of the finished product.
The recipes of sweet meals were optimized according to
the macronutrient composition, in accordance with the
recommended daily intake, taking into account the physi-
ological needs of humans in biologically active substances.
Unlike [26], in which the interaction of biologically active
substances of dairy and plant ingredients of mousse was
not studied. The results of analysis of “Cream-Cheese” and
“Strawberry” mousses are given in Table 5 and allow one
to develop products with a high protein content, which is
quite important for ensuring the nutritional value of the
diet of modern humans. The advantages of studying the
biological activity of mousses are the study of the inter-
molecular interaction of components, which allows one to
consider in more detail how the components of the dessert
can interact with each other and how this can affect their
antioxidant properties. This approach takes into account
not only individual antioxidants but also their effect on
the energy homeostasis of the body, which makes it possi-
ble to assess biological activity as one of the methods of a
comprehensive approach to the development of new types
of aerated desserts.

The results of the biological activity of the mousse rec-
ipe ingredients shown in Fig. 6, 7 demonstrated that the
recipe components have a synergistic effect in the finished
mousses due to micro- and macronutrients, including ami-
no acids. The discrepancy in the values of the biological
activity indicator between the selected recipe ingredients
can be explained by the different composition of biologi-
cally active substances that exhibit antioxidant properties.

Based on the data given in Table 5 and Fig. 6, 7, it can
be concluded that potential consumers are interested in
the appearance on the market of mousses with local prod-
ucts, knowing about the nutritional value, benefits of raw
materials, and the finished product.

A sensory analysis of the developed mousses was car-
ried out, the results of which revealed (Fig. 8, a, b) that the
indicators “Homogeneity”, “Consistency” did not change
at a temperature of (5+£2) °C during 5 days of storage of
mousses. The advantage of this study is the production
of high-quality mousses without additional technological
techniques.

The results of the qualitative and quantitative compo-
sition of the microbiota of mousses during storage showed
that microorganisms of such groups as BGKP, mold fungi

and yeasts, Salmonella, Staphylococcus aureus were not
detected.

Mousse is a product that can be stored for 5 days at
low temperatures, under conditions of sale through indus-
trial production, which determines the importance of the
stability of all its recipe components during the shelf life.
For this reason, the prospect of further work is to conduct
a study on the physicochemical characteristics of mousses
during long-term storage.

The limitation of the study is that the data presented
are limited exclusively to the technology of aerated des-
serts since the application of the proposed technological
solutions to other technologies requires additional re-
search.

Among the potential shortcomings of the study is that
the mass fraction of nutrients in the recipe ingredients
may vary depending on the batch of raw materials. This
may affect the quality indicators of mousses in different
ways and therefore should be investigated in each specific
sample of raw materials.

An important aspect of further research and develop-
ment of the technology for preparing sweet meals for the
HoReCa sector is the feasibility of using non-traditional
regional raw materials in their composition to improve the
quality characteristics of aerated desserts.

7. Conclusions

1. Consumer preferences have been studied and, ac-
cording to the results of a survey of potential consumers
of the developed mousses, it can be concluded that, given
their taste and health-improving properties, it can be ex-
pected that the new aerated dessert on a dairy-vegetable
basis will be in demand.

2. Recipes for aerated desserts have been developed
with the following composition: sour-milk cheese, 5.0 %
“Prostokvashino” (“Prostonashe”) - 20 g, dietary supple-
ment “VitCanGel” - 4 g, sugar - 10 g, banana - 17.9 g,
cream, 33 % “Prostokvashino” (“Prostonashe”) - 17.2 g
for “Cream-cheese mousse”. Composition of “Strawberry
mousse”: strawberries - 42 g, dietary supplement “Vit-
CanGel” - 4 g, sugar — 10 g, cream, 33 % “Prostokvashino”
(“Prostonashe”) - 28 g.

The sum of essential nutrients (g/100 g of product)
is for “Cream Cheese Mousse” - 29.77; for “Strawberry
Mousse” - 27.32; mass fraction of protein - 7.17 g and
2.93 g, carbohydrates - 15.7 g and 14.84 g, fats 6.90 g
and 9.53 g, for “Cream Cheese Mousse” and “Strawberry
Mousse”, respectively, which makes the mousses nutri-
tious and healthy.

The ability of the recipe ingredients to the process of
synergism was studied. The data obtained indicate that
due to micro- and macronutrients, including amino acids,
the recipe ingredients of mousses have a synergistic effect.
The biological activity of the developed mousses is 193 a.u.
and 94.2 a.u. for “Cream and Cheese Mousse” and “Straw-
berry Mousse”, respectively.

3. An analysis of the change in sensory indicators
during storage of mousses at a temperature of (5+2) °C for
5 days was carried out. Sensory indicators did not change
significantly.

The microbiological safety of the developed mousses
was proven, and the storage periods were determined,



namely, the development of storage conditions in glass Funding

containers was carried out. The devised storage modes

make it possible to state that the developed desserts can be The study was conducted without financial support.
sold not only through HoReCa, but also through industrial
production.
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