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The object of this study is the production of 
frozen Mochi desserts. A significant problem of 
our time is the spread of congenital food-borne dis-
eases and the accumulation of waste and by-prod-
ucts of food production, which pollute the environ-
ment. These problems significantly reduce the list 
of products that can be consumed by humans and 
require additional solutions for the processing of 
by-products. Devising the recipe and technology 
of Mochi desserts could make it possible to solve 
these problems.

The effectiveness of using guar gum in the pro-
duction of dessert dough in an amount of 10–30 % 
of the mass of rice flour has been proven. The guar 
gum solution has a viscosity of 0.34 Pa×s. Due to 
this, the dough is formed faster and has a stron-
ger structure. Such a solution makes it possible to 
freeze and thaw products up to 7 times without loss 
of quality. When xanthan gum is added, the dough 
is not stable at freezing temperatures: after thaw-
ing, it becomes sticky and watery. This indicates an 
increase in the phenomenon of syneresis.

It has been found that the content of dry mat-
ter, fiber, and pectin substances in apple and blue-
berry juices is 22.3 %, 10.5 %, and 6.3 %, and 11.3 %, 
16.2 %, and 1.6 %, respectively. The activity of 
lipase, lipoxygenase, and catalase enzymes in the 
specified raw materials is as follows: –0.26 condi-
tional units, –0.004 ΔPV and 98.43 units of activ-
ity and –2.8 conditional units, –0.02 ΔPV and 
1.43 units of activity. Such results are explained by 
the chemical composition of the raw materials and 
may indicate their antioxidant properties.

The results have practical significance for 
catering enterprises and those that manufacture 
frozen products. In addition, they could make it 
possible to increase the profitability of produc-
tion through the use of by-products. The products 
devised have health benefits, can be consumed by 
people with celiac disease, and have added value 
due to the integrated processing of raw materials
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1. Introduction

Mochi desserts are gaining wide popularity on the mar-
ket. Their feature is the authenticity of Japanese traditions 
and the uniqueness of their composition and taste. However, 
the most important thing is that the dough for them is tra-
ditionally made from crushed rice or rice flour – gluten-free 
raw materials. In addition, an important aspect is that their 
production can use an original filling. This makes such 
products a potentially promising object for the production of 
gluten-free health products rich in proteins, dietary fiber, a 
wide range of vitamins and minerals.

The current task is to devise health products. This is due 
to the widespread spread of alimentary diseases. Such dis-
eases include celiac disease, gluten intolerance, and wheat al-
lergy. Celiac disease is a poorly studied autoimmune disease 

in which gluten can be “toxic” and have long-term clinical 
consequences [1]. People suffering from celiac disease or glu-
ten intolerance must adhere to a gluten-free diet throughout 
their lives. Consumption of products containing wheat, other 
cereals, and their processed products should be completely 
excluded [2]. That is, baked goods, flour confectionery, and 
other products containing cereal flour are excluded from the 
diet. In addition, sausages, hot dogs, canned meat and fish, 
some types of ice cream, etc. may contain hidden gluten [3]. 
In general, 8.4 % of the world’s population has nutritional 
problems related to wheat [2]. However, it is noted that the 
percentage of patients is increasing every year. According to 
medical reports, women are most affected by celiac disease, 
the incidence rate among men is much lower [4]. It has been 
established that such people suffer from mineral deficiencies 
and iron deficiency [5]. In this regard, it is important to find 
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The cited studies [6, 7] are aimed at the production of 
baked goods that undergo heat treatment. The properties of 
various structure-forming agents on the characteristics of 
gluten-free dough under the influence of high temperatures 
have been studied. However, the issue of the influence of 
freezing temperatures on the quality indicators of dough 
systems is poorly studied.

In [8], the influence of xanthan gum, guar gum, locust 
bean gum, and konjac-glucomannan on the structure of 
tapioca starch during freezing and thawing was studied. It 
was found that xanthan gum reduces starch retrogradation. 
Its introduction also reduces the phenomenon of syneresis. 
Guar gum does not slow down the retrogradation of tapioca 
starch gel, and the other mentioned hydrocolloids have an 
insignificant effect.

In [9], the possibility of using guar, xanthan, tara, and 
carboxymethylcellulose gums on the rheological character-
istics of vegetable puree fortified with proteins was studied 
under the conditions of its cooling and freezing. The in-
troduction of hydrocolloids made it possible to achieve the 
desired “pudding” viscosity of the fortified vegetable puree. 
It was proven that the introduction of these gums, in addi-
tion to tara gum, contributes to maintaining the stability of 
the puree after freezing and thawing. The best viscosity was 
observed in vegetable puree samples with the introduction of 
xanthan gum.

According to research data [10], the introduction of car-
boxymethyl cellulose or xanthan gum in an amount of 0.6 %, 
or gelatin in an amount of 6 % of the mass of strawberry puree 
makes it possible to get a high-quality dessert. The phenom-
enon of syneresis with such a solution is reduced. It is noted 
that strawberry desserts with the addition of the specified 
hydrocolloids in the specified quantities after defrosting 
have a higher viscosity compared to the sample without the 
addition of structure-forming agents. This effect of the addi-
tives is noted as positive, especially when xanthan gum and 
carboxymethyl cellulose are added to the strawberry mass.

The cited papers [9, 10] describe in detail the effect of 
gums on the structure of vegetable and berry systems after 
freezing and thawing. However, this can only to a certain 
extent characterize the behavior of xanthan and guar gums 
when they are added to rice dough, which will be frozen and 
thawed. This is due to the fact that the chemical composition 
of the systems studied in [8–10] and the proposed system 
is radically different. In addition, different quality require-
ments are imposed on the described products and rice dough. 
In this regard, studies aimed at investigating the effect of 
xanthan and guar gums on the quality of rice dough after 
freezing and thawing are relevant.

It should also be noted that an important component of 
Mochi desserts is their filling. Both the demand for products 
and the functionality of desserts will depend on its composi-
tion to a large extent.

In [11] it is noted that the combination of a creamy compo-
nent and fruit components such as pear, grapefruit, and figs, 
make it possible to obtain low-calorie desserts without the 
use of fat and sugar. The studies are aimed at investigating 
the possibility of various processing of the fruit component 
in order to use it as a sugar substitute. It should be noted that 
the work considers a promising solution for the production 
of low-calorie desserts, including frozen ones. However, the 
developed desserts do not contain dough in their composition 
and are proposed for sale at catering establishments and not 
for industrial production. In addition, the use of pre-pro-

raw materials for the manufacture of products that will sat-
isfy the needs of celiac disease patients, gluten intolerance, 
and those who are allergic to wheat. Mochi desserts attract 
attention due to the use of rice flour for the dough and the 
possibility of variation in the selection of fillings. It is pro-
posed to use by-products of juice production – pomace – as 
a component of the filling for desserts. They accumulate in 
large quantities at canneries during the production of juices 
and at restaurant establishments during the production of 
fresh juices. Most often, this waste is disposed of. However, it 
has a rich chemical composition, which makes it a promising 
raw material for fortifying other products. In combination 
with a cheese and cream component, gluten-free products 
with functional properties can be obtained.

Considering that Mochi desserts are planned to be pro-
duced frozen, it is advisable to find solutions to avoid the 
fragility of rice dough after defrosting. For this purpose, the 
possibility of using guar gum and xanthan gum as natural 
structure stabilizers should be considered.

Therefore, it is a relevant task to carry out studies on 
investigating the quality and processability of possible raw 
materials for frozen Mochi desserts, on devising the recipes 
and the technological process of production.

2. Literature review and problem statement

Given the market needs for products for patients with 
celiac disease, gluten intolerance, or those who are allergic to 
wheat, the share of research aimed at developing gluten-free 
products is significantly increasing. It should be noted that 
the products containing most gluten are bread, bakery prod-
ucts, confectionery, and desserts containing wheat flour. 
Therefore, a significant body of research is aimed specifically 
at developing gluten-free bread and confectionery products. 
According to data in [6], corn starch and wheat germ meal 
are promising raw materials for the production of gluten-free 
bread and pastries. In order to form the necessary structure 
of the products, it is proposed to use microbial polysaccha-
rides – xanthan, enposan, and gellan. It has been proven that 
such a solution contributes to an increase in the specific vol-
ume of products, provides an elastic structure of baked goods 
and high organoleptic indicators. In addition, it was shown 
that the use of the listed microbial polysaccharides slows 
down the processes of staleness of bread from corn starch and 
pastries from wheat germ meal.

According to the data given in [7], an alternative way 
to obtain high-quality bread without using gluten as a 
structure-forming agent is to use modified starches, protein 
isolates, or concentrates from pseudocereals or nuts instead 
of wheat flour. In order to improve the quality of such bread, 
including during storage, it is proposed to use native start-
ers or dry baking mixes based on amylase, transglutami-
nase, and other enzymes. These solutions make it possible 
to obtain bread with well-developed porosity. These data 
correlate with the results given in [6]. However, in the pro-
duction of Mochi desserts, rice viscous dough will be used. 
Porosity in this case is not an important indicator, while 
the influence of components on the dough structure during 
freezing and thawing is of great importance. No such data 
were found when using starters with enzyme preparations. 
In addition, the issue of avoiding brittleness of gluten-free 
dough after defrosting in the production of frozen desserts 
remains unexplored.



Eastern-European Journal of Enterprise Technologies ISSN-L 1729-3774; E-ISSN 1729-4061	 2/11 ( 134 ) 2025

56

cessed fruits is proposed as a fruit component. This does not 
solve the issue of comprehensive processing of raw materials 
because it is known that a significant amount of pomace 
accumulates at canneries after making juices. It is sent to 
feed production or to the production of pectin, but are mostly 
disposed of [12, 13]. The problem of significant accumulation 
of pomace is especially noticeable when processing fruits and 
berries with strong cytoplasmic membranes and a significant 
amount of dietary fiber in the composition. This complicates 
the juice yield, causes greater accumulation of by-products 
and, accordingly, requires additional technological solutions 
aimed at increasing the juice output [12]. However, even with 
the improvement of the pressing process and additional pro-
cessing of pomace, the amount of waste in the processing of 
fruits and vegetables is 22 %. In numerical terms, this is from 
15 to 32 million tons, which, of course, causes significant 
economic losses to business entities and negatively affects the 
environmental friendliness of production. At the same time, 
only 8 % of it is further processed while the rest is disposed 
of [13].

From the point of view of environmental issues and sus-
tainable development, there is a growing interest in the use 
of by-products to create functional products with increased 
added value. This effect can be achieved due to the fact that 
pomace is rich in organic acids, anthocyanins, a wide range 
of vitamins and minerals, and dietary fiber. The composition 
of useful components depends on the raw materials from 
which pomace was formed in the technological process of 
juice production [12, 13].

It is known that the following is used for enrichment: in 
butter cookies – potato pomace; in pasta – apple pomace; in 
biscuit semi-finished products – papaya pomace; in whole 
grain bread – sea buckthorn berry pomace [13]. To fortify 
the listed products, pomace was used in native or dried form. 
However, a promising solution is to carry out extraction, which 
will make it possible to obtain liquid extracts rich in essential 
substances. This could expand the range of their use.

The method of extraction with a water-alcohol mixture from 
the pulp of sea buckthorn and cranberry berries was proposed 
in [14]. In this way, tinctures were obtained from the mentioned 
by-products and used for the production of mixed drinks – shots, 
with a reduced alcohol content. This solution makes it possible 
to reduce costs in the restaurant industry and at canneries, to 
increase the profitability of these enterprises.

The effectiveness of using an aqueous extract of 
Chaenomeles pomace as a substitute for citric acid solution 
in the production of pickled mushroom snacks has been prov-
en. It has also been established that the introduction of an 
aqueous extract of Chaenomeles pomace to replace 40 % of 
water when kneading dough for yeast flour products makes 
it possible to reduce the duration of dough fermentation and 
increase its biological value [15]. According to the analyzed 
data, by-products of juice production such as pomace are used 
in the food industry to fortify bakery, pasta, confectionery 
products in native or dried form. Pomace extracts are used 
for the production of mixed drinks, bakery products, and to 
prevent darkening of pickled mushrooms. However, it should 
be noted that only a small number of studies considered the 
possibility of using such raw materials in the production of 
gluten-free products. In addition, no information was found 
on the use of pomace for the production of dessert products. 
All this indicates the feasibility of devising a technology for 
gluten-free dessert products using pomace as a functional 
component of the filling.

Therefore, based on data from the literature, it can be 
stated that the development of a recipe and technology for 
frozen Mochi desserts is a timely task. This will make it 
possible to expand the range of gluten-free dessert products 
and will contribute to the comprehensive processing of raw 
materials. Also, when developing new products, the proposed 
raw materials, their technological characteristics, and tech-
nological process parameters should be carefully studied. 
According to our review, in order to reduce the brittleness 
of rice dough after freezing and thawing, it is advisable to 
consider the possibility of using xanthan and guar gums. To 
give the products functionality, and the production – envi-
ronmental friendliness, it is worth introducing by-products of 
juice production into the dessert recipe. Taking into account 
the raw material base and chemical composition of pomace, 
it is proposed to use apple and blueberry pomace as a fruit 
component of the Mochi dessert filling. Such a solution will 
not only expand the range of gluten-free products but will 
also meet the requirements of sustainable development and 
ensure comprehensive processing of raw materials.

Considering all of the above, devising a recipe and a tech-
nological scheme for a gluten-free frozen dessert Mochi is a 
promising task. The selection of raw materials for recipes for 
gluten-free desserts Mochi will make it possible to expand the 
range of products for patients with celiac disease and gluten 
intolerance. The establishment of the necessary technologi-
cal process parameters will contribute to the easy adaptation 
of the proposed technology to industrial conditions.

3. The aim and objectives of the study

The aim of our study is to devise a technology for frozen 
Mochi desserts using apple and blueberry pomace as a fruit 
component of the filling. This will make it possible to cor-
rectly select raw materials and their ratios for the production 
of frozen Mochi desserts, as well as to expand the range of 
gluten-free products with functional properties, which corre-
sponds to the concept of sustainable development.

To achieve this goal, the following tasks were formulated:
– to investigate the quality indicators of raw materials 

that will be used for the production of frozen Mochi desserts;
– to devise a recipe and technological scheme for frozen 

Mochi desserts;
– to study the quality indicators of semi-finished products 

and finished products.

4. Materials and methods of research

4. 1. Methods of research on the quality indicators 
of raw materials to be used for the production of frozen 
Mochi desserts

The object of research in our work is the production of 
frozen Mochi desserts using xanthan or guar gums in the 
dough and by-products of juice production as a fruit compo-
nent of the filling. The hypothesis of the research suggests 
that the use of xanthan and guar gums in the rice dough 
recipe for frozen Mochi desserts should improve its structure 
immediately after production and after freezing and thawing. 
In addition, the introduction of hydrocolloids can contribute 
to the reduction of the technological process of dough pro-
duction due to their stabilizing effect. The use of apple and 
blueberry pomace as a fruit component of the filling for des-
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serts will make it possible to obtain functional products with 
added value. In combination with cottage cheese and cream, 
such a filling will have a positive effect on the human body, 
saturating it with proteins, fats, dietary fiber, and a wide 
range of vitamins and minerals.

In the studies we used rice flour according to TU 15.6-
00952737-006-2002; cane sugar according to DSTU 4867:2007; 
corn starch according to DSTU 3976:2000; drinking water ac-
cording to SanPiN 2.2.4-171-10 and DSTU 7525:2014; cream 
cheese according to DSTU 4395:2005; cream with a fat content 
of 33 % according to DSTU 7519:2014; guar gum according to 
TU 2458-019-57258729-2006; xanthan gum according to the 
current regulatory documentation and the manufacturer’s 
quality certificate. Apple and blueberry pomace were used 
in accordance with the quality standards for by-products and 
had to meet sanitary and microbiological requirements. The 
technological process, during which the specified gums and 
by-products of juice production are obtained, is carried out in 
accordance with the international standards DSTU ISO 9001, 
DSTU ISO 22000 (НАССР), DSTU ISO 14001. It should be 
noted that all components considered for both the production 
of dough and filling do not contain gluten. Therefore, the 
resulting products can be consumed by people with gluten 
intolerance, wheat allergies, and celiac disease.

All of the above assumptions require scientific confir-
mation. For the development of a new product, it is import-
ant to understand the quality indicators and technological 
characteristics of the raw material. This is also important 
for the development of an effective technological process. 
In this regard, at the first stage of research, it is important 
to study the quality indicators of the proposed raw material. 
For this purpose, the following research methods were used: 
organoleptic assessment of the quality of the raw material 
that will be used for the development of Mochi desserts was 
carried out by tasting and visualization. The acidity of cream 
and cream cheese was determined according to standard 
procedures given in ISO/TS 11869. The acidity of apple and 
blueberry pomace was determined according to generally ac-
cepted procedures for determining acidity in fruit and vegeta-
ble products [26]. The acidity of rice flour, xanthan and guar 
gums was determined according to AOAS 943.02,981.12 and 
AACS 02-31.01. The dry matter content of the raw materials 
under study, which had a liquid or thick consistency, was 
determined by the refractometric method based on the light 
refraction index [16]. In powder systems (rice flour, xanthan, 
and guar gums), the moisture content was determined by the 
drying method according to the AACCI 44–15 procedure. 
After that, the dry matter content of the specified products 
was calculated.

The content of dietary fiber in the raw materials to be 
used is important for the creation of health-promoting prod-
ucts. Therefore, the content of fiber and pectin substances 
was determined in apple and blueberry juices, as well as in 
rice flour. It is these non-starch polysaccharides of the com-
position that will make it possible for us to understand not 
only the functionality of the proposed raw materials but also 
their processability. Fiber and pectin substances can have 
a significant impact on the technological process. The fiber 
content in the listed raw materials was determined by the 
modified Scharrer method according to ISO 6541:1981, the 
amount of pectin substances – according to the procedure 
given in [17].

When working with gums, which are natural stabilizers 
and thickeners, it is important to understand their rheologi-

cal characteristics and technological properties. These values 
will be an important component in the development of tech-
nological process parameters. Therefore, it was considered 
appropriate to investigate the viscosity of guar and xanthan 
gums in comparison with the viscosity of rice flour. For this 
purpose, the Hepler apparatus was used [18]. The time of ge-
latinization in the gums was determined by preparing a 1 % 
solution of the corresponding gum and determining the time 
of the onset of gelatinization.

The activity of the enzymes lipase, lipoxygenase, and 
catalase was also determined in the studied raw materials as 
they can have a significant impact on the processes occurring 
during the storage of the finished product.

To determine the activity of lipase, 3 g of sunflower oil was 
mixed with 2 cm3 of phosphate buffer (pH=7.4) and stirred. 
1 g of the raw material under investigation (rice flour, guar 
or xanthan gum, apple and blueberry pomace), 3 cm3 of dis-
tilled water were added to the resulting suspension, mixed 
thoroughly, the flask was corked and left to infuse for 1 hour. 
At the same time, the contents of the flask were periodically 
stirred. The infused mixture was quantitatively transferred 
to another conical flask. The residues from the infusion flask 
were washed with a mixture of alcohol and ether in a ratio 
of 1:1. The resulting solution was titrated with 0.05 N KOH 
solution; phenolphthalein was used as an indicator, titrated 
until a purple color appeared. A control experiment was car-
ried out in parallel, in which the reaction mixture was boiled 
for 5 minutes before incubation to inactivate lipase. Lipase 
activity was calculated using formula (1):

( )
,

a b
LA

g
−

= 					     (1)

where LA – lipase activity; 
a – amount of KOH spent on titration in the working 

experiment, cm3;
b – amount of KOH spent on titration in the control ex-

periment, cm3;
g – batch of material, g.
To determine the activity of lipoxygenase, 1 g of the test 

raw material was mixed with 50 cm3 of distilled water, the 
temperature of which was 40 °C. 10 cm3 of refined sun-
flower oil, the temperature of which was also 40 °C, was 
added. The resulting mixture was kept at room temperature 
for 20 min, shaking periodically. After that, it was centri-
fuged for 5 min at a speed of 3000 rpm. NaCl was added to 
the obtained first fugate to break the emulsion, repeated 
centrifugation was carried out, and the peroxide value was 
determined in the obtained oil sample. The effect of the test 
raw material on the activity of lipoxygenase was evidenced 
by the change in the peroxide value of the oil, which was 
processed under the specified conditions in the presence of 
the raw material compared to the peroxide value of the oil, 
which was not subject to the action of the raw material. The 
calculation of the activity of lipoxygenase was carried out 
according to formula (2):

PV1–PV2,				     (2)

where X is the activity of lipoxygenase;
PV1 is the peroxide value of the oil with the addition of 

the test material;
PV2 is the peroxide value of the oil without the addition of 

the test material to the sample.
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In order to determine the activity of the catalase enzyme, 
it was necessary to prepare an extract from the raw mate-
rial. For this purpose, 2 g of the test material was poured 
into 100 cm3 of distilled water and kept for an hour at room 
temperature. The resulting extract was filtered. It should be 
noted that the extracts of guar and xanthan gums formed 
viscous colloidal solutions, so before filtering they were 
heated to destroy the structure. All extracts were filtered 
through a paper filter. 20 cm3 of the filtrate was taken into 
2 flasks. One of the flasks was boiled for 5 min – a control 
sample. 20 cm3 of distilled water, 3 cm3 of a 1 % solution of 
hydrogen peroxide, which was previously neutralized with 
a 0.1 N NaOH solution, were added to both flasks and left to 
stand for 30 min at room temperature. After settling, 5 cm3 of 
10 % H2SO4 solution was added, and the remaining amount 
of hydrogen peroxide was titrated with 0.1 N KMnO4 solu-
tion. The activity of the catalase enzyme was judged by the 
amount of hydrogen peroxide destroyed within 30 min by the 
enzyme contained in 1 g of the tested raw material according 
to formula (3):

( )− ×
=

1,7
,

a b
AK

m
  		   (3)

where AK is the activity of the catalase enzyme;
a is the amount of KMnO4 solution used for titration in 

the control experiment, cm3;
b is the amount of KMnO4 solution used for titration in 

the working experiment, cm3;
m is the batch of the material, g.
Taking into account the results obtained during our re-

search, recipes for Mochi desserts were prepared and trial 
production was carried out. After analyzing the data ob-
tained, the ratio of components was selected, which makes it 
possible to obtain high-quality products, and a principle and 
technological scheme of production was developed.

4. 2. Methods for researching the quality of semi-fin-
ished products and finished products

An important indicator for dessert products is the whip-
ping of the filling. Therefore, it was considered advisable to 
study this indicator for the cheese-cream filling that will be 
used in the production of frozen Mochi desserts. For this 
purpose, the volume of the cheese-cream mixture before 
whipping and after whipping was weighed. The calculation 
is carried out according to (4):

−
= ×1 2

2

100,
M M

S
M    		  (4)

where М1 is the mass of the cylinder with the mixture before 
whipping, g;

М2 is the mass of the cylinder with the mixture after 
whipping, g.

The value is satisfactory if it is not less than 80 %.
The effect of gums on the brittleness of rice dough was 

studied by repeatedly freezing and thawing the dough and 
visually assessing its brittleness after such treatment. In this 
way, the number of repeated freezing and thawing cycles that 
the dough can withstand was determined.

The acidity according to ISO/TS 11869 and the melting 
resistance of the finished Mochi were investigated. The melt-
ing resistance of Mochi was determined in samples of the 
dessert with and without a rice shell.

4. 3. Statistical processing of research results
The error for all studies was σ=3–5 %, the number of paral-

lel experiments – n=5, probability – P≥0.95. Experimental data 
were treated statistically using the Fisher-Student method at a 
reliability level of 0.95. The results were calculated as the arith-
metic mean of at least five experiments. The MS Office 2016 
application package, including MS Excel (USA), was used to 
process experimental data.

5. Results of determining the quality and 
manufacturability of raw materials and semi-finished 

products for the production of frozen desserts

5. 1. Research on the quality indicators of raw ma-
terials that will be used for the production of frozen 
desserts Mochi

The organoleptic characteristics of the raw materials 
planned for use are of great importance for the development 
of new product recipes. This is important for assessing the 
possible perception of the developed product by the consumer. 
The results are given in Table 1.

Table 1

Organoleptic quality indicators of raw materials for the 
production of frozen Mochi desserts

Raw mate-
rial 

Indicator and its value

Color Taste and aroma Consistency and  
appearance 

Rice flour White

Neutral Dry powdered productGuar gum Gray
Xanthan 

gum Cream

Cream 
cheese White Salty, milky Dense, plastic.  

The surface is smooth, oily

Cream
White with 

a cream 
tint

Pleasant, sweet, 
milky

Homogeneous, viscous 
liquid

Apple 
pomace

Yel-
low-green

Apple-like, no 
foreign aroma

Heterogeneous, not too 
wet mass. Contains peel 

inclusions

Blueberry 
pomace

Dark 
purple

Blueberry-like, 
no foreign 

aroma

Heterogeneous mass with 
the inclusion of berry 

particles

According to the data given in Table 1, all raw materials 
planned to be used in the work met the quality standards for 
organoleptic indicators.

An important aspect in the formation of the taste profile 
of the product being developed is the physicochemical quality 
indicators of the starting raw materials. These indicators will 
have an impact on the formation of the structure of the products 
by influencing the technological process. In this regard, the 
study of physicochemical quality indicators of raw materials is 
an important task at the first stages of the development of new 
products. The results of the research are given in Table 2.

According to the data given in Table 2, the acidity of rice 
flour is 36.4–45.6 % lower compared to the standard values 
for wheat flour [19].

Important for both the sensory perception of products by the 
consumer and for the technological process is the content of dry 
substances in the filling components. According to the data ob-
tained, the highest content of dry substances is in cream cheese, 
which will serve as the basis of the cheese-cream component of 
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the dessert. Analyzing the content of dry substances in the fruit 
component of the future dessert, it was found that apple pomace 
contains 2 times more dry substances than blueberry pomace. 
This can significantly affect the planning of the technological 
process of dessert production. In addition, such a difference in 
the structure of by-products can have a significant impact on the 
organoleptic characteristics of finished products.

Table 2

Physical-chemical quality indicators of raw materials for the 
production of frozen Mochi desserts (n=5, P≥0.95, σ=3–5 %)

Raw material 
Indicator and its value 

Titrated acidity
рН Dry matter content

degree %
Rice flour 2.2 0.15 5.7 86.0
Guar gum 2.0 0.14 6.0 80.4

Xanthan gum 0.4 0.03 7.4 80.2
Cream cheese, °T 68.0 4.76 4.9 58.0

Cream, °T 32.0 2.24 6.1 15.0
Apple pomace 4.0 0.28 3.1 22.3

Blueberry pomace 5.2 0.36 2.6 11.3

When forming the structure of the filling for desserts, the 
content of dietary fiber in its components will also be import-
ant. In addition, the content of dietary fiber will also have 
a functional effect on the human body. In this regard, the 
content of fiber and pectin substances in by-products of juice 
production and rice flour was determined (Table 3).

Table 3

The content of fiber and pectin substances in raw materials 
(n=5, P≥0.95, σ=3–5 %)

Raw material
Non-starch polysaccharides and their quantity, %

fiber pectin substances
Apple pomace 10.5 6.3

Blueberry 
pomace 16.2 1.6

Rice flour 1.4 –

According to our data, the highest fiber content is found 
in blueberry pomace and compared to apple pomace, is 54.3 % 
higher, and compared to rice flour – 11.6 times higher. Com-
paring the data on the content of pectin substances, it was 
found that apple pomace is richer in this non-starch polysaccha-
ride, and rice flour does not contain pectin substances. Thus, the 

content of pectin substances in apple pomace is 3.9 times higher 
compared to blueberry pomace. Such results should be taken 
into account when planning the technological process because 
they can significantly affect the structure of products and the 
parameters of technological processes during their production. 
In addition to the above, the viscosity of the solutions of the 
proposed gums in comparison with rice flour, and the time of 
gelatinization will have a significant impact on the technologi-
cal process of dough formation (Fig. 1, a, b).

After conducting the experiment, it was found that the 
guar gum solution has the highest viscosity (Fig. 1, a). Also, a 
jelly-like structure is formed faster in the guar gum solution. 
These indicators will have a significant impact on the speed 
of the technological process.

An important indicator of raw materials that should be 
taken into account when developing new products is enzy-
matic activity. The value of the enzymatic activity of raw 
materials in the production of Mochi desserts can have a 
significant impact on the duration of storage of freshness of 
products in a thawed state. This is due to the fact that the 
activity of the enzymes lipase, lipoxygenase, and catalase can 
indicate the antioxidant properties of the raw materials. The 
results of calculations are given in Table 4.

Table 4

Enzyme activity of the experimental raw materials 	
(n=5, P≥0.95, σ=3–5 %)

Enzyme name, unit 
of measurement

Enzymatic activity
rice 

flour
guar 
gum

xanthan 
gum

apple 
pomace

blueberry 
pomace

Lipoxygenase, ΔPV 
relative to  

the control sample
0.40 –1.00 3.00 –0.004 –0.02

Lipase, conditional 
units relative to the 

control sample
0.10 –0.01 –0.05 –0.26 –2.8

Catalase, units of 
activity/1 g raw 

materials
–19.0 1.7 –0.09 98.43 1.43

Analyzing data on our studies (Table 4), we can conclude 
about the potential antioxidant properties of apple, blueberry 
pomace, and guar gum. Such results indicate the possibility 
of prolonging the freshness of products using the specified 
raw materials. At the same time, it has been proven that the 
use of xanthan gum, on the contrary, can accelerate the spoil-
age processes of desserts in the thawed state.

 

  
  a                                                                b 

Fig. 1. Investigating the viscosity and gelation time of gums (n=5, P≥0.95, σ=3–5 %):	
a – viscosity of pastes compared to rice flour; b – gelation time



Eastern-European Journal of Enterprise Technologies ISSN-L 1729-3774; E-ISSN 1729-4061	 2/11 ( 134 ) 2025

60

Based on the data on the quality indicators and technologi-
cal characteristics of the raw materials, it is possible to compile 
recipes for frozen Mochi desserts to determine the best ratio 
of components. Also, taking into account the data, it becomes 
possible to develop technological process parameters.

5. 2. Development of the recipe and technological 
process for the production of frozen Mochi desserts

Considering the data given above, a number of Mochi 
dessert recipes were devised (Table 5).

As can be seen from Table 5, the dough with the addition of 
gums differs only in the amount of rice flour and, accordingly, 
the percentage of guar or xanthan gum. All other components 
of the dough do not change. The indicated components of the 
dough do not contain gluten. The filling components also do 
not contain gluten, so such products can be called gluten-free 
and contain the appropriate marking on the packaging.

According to the given recipes (Table 5) and taking into 
account the technological characteristics of the proposed raw 
materials (Fig. 1, a, b; Tables 2, 3), a principle and technolog-
ical scheme for the production of frozen Mochi desserts was 
drawn up (Fig. 2).

It was found that preheating of the rice dough (Fig. 2, 
sector A) to form the necessary sticky structure should be 
carried out only for samples without the addition of gums. 
Thus, it was proven that the addition of guar or xanthan gum 
reduces the technological process of dough production for 
frozen Mochi desserts.

Table 5

Mochi dessert recipes

Name of raw materials Recipe amount of raw materials for 
the preparation of Mochi

control sample dough

Rice glue flour, g 100

Cane sugar, g 100

Cornstarch, g 5

Water, ml 220

Dough when adding gum guar or xanthan

10 % by weight of flour 90 g rice flour+10 g polysaccharide

20 % by weight of flour 80 g rice flour+20 g polysaccharide

30 % by weight of flour 70 g rice flour+30 g polysaccharide

Dough when adding xanthan gum

10 % by weight of flour 90 g rice flour+10 g polysaccharide

20 % by weight of flour 80 g rice flour+20 g polysaccharide

30 % by weight of flour 70 g rice flour+30 g polysaccharide

Stuffing 

Cream cheese, g 50

Cream, fat content 33 %, g 50

Apple or blueberry pomace, g 450

Icing sugar, g 40

Total: 1015
 

Cream cheese Cream, 33% 
fat

Mixing, 
t=3–5 min

Whipping, 
t=15–20 min

Cheese and cream 
mass

Apple or blueberry 
pomace

Rice flour Cane sugar Water Corn starch

Sieving Filtering and 
disinfection

Sieving

Mixing components

Kneading dough

Heating, τ=2 min

Mixing

Heating, τ=1 хв

Rolling out dough 
2–3 mm thick

Forming circles, 
diameter 9–10 сm

Laying filling

Forming Mochi

Freezing, 
τ=30–40 min, 

t=15–25 С̊

Ready-made Mochi 
dessert

Microwaves

Rest of 
dough

cold

Guar or 
xanthan gum

Sieving

А

B

Microwaves

Rest of 
dough

 
  Fig. 2. Schematic diagram of the production of frozen dessert Mochi: sector A – operations used to make only dough from 

100 % rice flour; sector B – operations used when using gums in percentage amounts
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5. 3. Investigating the quality indicators of semi-finished 
products and finished products

According to the developed recipes (Table 5) and in accor-
dance with the technological scheme (Fig. 2), test samples of 
Mochi desserts were produced.

A very important indicator for dessert products is the 
whipping of the filling or dessert mass. This indicator will 
indicate the “airiness” of the dessert. It depends on the raw ma-
terials from which the filling is made; for this work – on cream 
cheese and cream, and on the time of its whipping. The latter 
indicator will significantly affect the technological process, the 
operating time of the equipment. Therefore, it is important to 
determine the time required to whip the filling and obtain its 
maximum quality. The results are shown in Fig. 3.

Fig. 3. Dependence of whipping of the cheese and cream 
filling on whipping time (n=5, P≥0.95, σ=3–5 %)

According to the data shown in Fig. 3, the whipping time 
has a significant impact on the whipping index of the cheese-
cream filling. It was found that the filling can be either un-
der-whisked or over-whisked, which will lead to a decrease in its 
quality. Thus, the whipping index must be carefully controlled.

The ability of rice dough to retain its structure after re-
peated freezing and thawing will be of great importance for 
the formation of a positive consumer opinion. The results of 
the determination are given in Table 6.

During the experiment, it was found that the introduction 
of both guar and xanthan gum in the entire dosage range 
contributes to greater resistance of rice dough to changes 
occurring during repeated freezing and thawing. However, 
these gums had different effects on the sensory perception of 
the dough after freezing and thawing.

At the next stage of the research, the physicochemical 
parameters of frozen Mochi desserts were studied (Table 7).

Table 7

Physicochemical parameters of frozen Mochi desserts 	
(n=5, P≥0.95, σ=3–5 %)

Sample of finished Mochi
Indicator

Acidity, °Т Melting  
resistance, min

Without dough with apple pomace 25.0 1,080
Without dough with blueberry pomace 28.0 960

With dough with apple pomace 21.0 –
With dough with blueberry pomace 23.0 –

Analyzing the acidity of products with and without 
dough, it was noted that the former have a higher acidity 
compared to the latter. When using apple pomace as a fruit 
component, the acidity is higher by 19.0 %, when using blue-
berry pomace – by 21.7 %.

It was found that the resistance to melting of the devel-
oped desserts exceeds 12 hours and the fruit component 
does not significantly affect the specified indicator. When 
using blueberry pomace, the resistance to melting decreases 
by 12.5 % compared to products containing apple pomace. 
However, even this value exceeds 12 hours, which indicates 
the convenience of consuming such desserts for a long time 
after defrosting. In addition, it was found that Mochi in the 
dough does not melt at all.

A tasting evaluation of the developed products was carried 
out. It was found that the dough shell of Mochi desserts, which 
includes guar gum, acquired a grayish tint. The effect was en-
hanced by increasing the amount of gum in the dough recipe. 
In addition, the dough became harder with increasing the dos-
age of guar gum. Tasting analysis of dessert fillings revealed 
that the use of blueberry pomace as a fruit component causes 
its partial penetration into the cheese-cream component, 
while the consistency of the filling slightly deteriorates. At the 
same time, it was noted that the use of apple pomace does not 
cause mixing of the fruit and cheese-cream components of the 
filling. Such a solution makes it possible to obtain products 

whose fruit component does not penetrate into 
other layers of the filling and is clearly delimited. 

Thus, it was established that the use of 
by-products of juice production – apple and blue-
berry pomace, in combination with cheese-cream 
cream makes it possible to obtain high-quality 
desserts. A promising solution for reducing the 
brittleness of rice dough after repeated freezing 
is the introduction of guar gum into its recipe.

6. Discussion of results based on research on 
the development of frozen Mochi desserts

It was found that the raw materials used for 
the production of Mochi dough differ signifi-
cantly in color (Table 1). The color of xanthan 
gum has a creamy shade, and guar gum is gray. 

This is due to the origin of these gums and the technological 
process of their production [20, 21]. Such indicators of gums 
can significantly affect the color of the dough when they are 
used. In contrast to the data given in [6], the addition of guar 
gum negatively affects the color of rice dough, giving it a gray 
shade, and xanthan gum has no significant effect. This can 
be explained by the lack of heat treatment of rice dough for 
Mochi desserts, while bakery and pastry products in studies 

 

 
  

Table 6

Resistance of gluten-free dough to repeated freezing 	
(n=5, P≥0.95, σ=3–5 %)

Dough sample
Brittleness after thawing

1 
time

2 
times

3 
times

4 
times

5 
times

6 
times

7 
times

8 
times

Control (100 % rice flour) – – ± + + + + +
With added guar gum

10 % – – – – – ± ± +
20 % – – – – – – ± ±
30 % – – – – – – – ±

With added xanthan gum
10 % – – – – – ± ± +
20 % – – – – – ± ± +
30 % – – – – – – ± +
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[6] were baked. The effect of high temperature can affect the 
color change of the dough due to biochemical processes oc-
curring during baking.

It should be noted that the salty taste of cream cheese 
gives a specific taste to the finished products. Also, the in-
creased humidity of blueberry pomace negatively affects the 
formation of layering of the product. In this case, the fruit 
component seeps into the cheese-cream component of the 
filling, mixing with it, and also to some extent leaks to the 
outside of the dessert itself. At the same time, the low hu-
midity of apple pomace ensures the structuring of the fruit 
component of the filling and prevents it from spreading. Data 
on the consistency of pomace are consistent with the determi-
nation of the dry matter content in it (Table 2).

The advantage of using pomace as a fruit component of 
the filling is the comprehensive processing of raw materials. 
This will reduce the amount of by-products and waste from 
canning and catering enterprises, in contrast to the solution 
proposed in [11] to combine fruit and dairy raw materials for 
the production of low-calorie desserts. In addition to influ-
encing the quality of products and the integrated processing 
of raw materials in their production, the use of by-products 
of juice production can have a functional effect. Products 
with such a solution can have a preventive value. Along with 
the use of gluten-free rice flour for the production of dough, 
this makes it possible to devise recipes and technology for 
health-improving desserts (Table 5, Fig. 2).

The functionality of the developed Mochi desserts is indi-
cated by the significant content of fiber and pectin substanc-
es in the juices (Table 3). Both fiber and pectin substances 
stimulate intestinal motility, contribute to the elimination of 
toxins, heavy metals, and radionuclides. Therefore, products 
whose components are rich in fiber and pectin substances 
can be used to prevent constipation and hemorrhoids. In 
addition, fiber contributes to rapid satiety. All this is very 
important for people with digestive disorders and for those 
who watch their weight. In addition to the positive effect on 
intestinal motility and the sorption effect, fiber saturates the 
human body with vitamins and trace elements. Along with a 
wide range of vitamins and minerals in apple and blueberry 
juices, this will have a positive effect on the nutritional pro-
file of the products. 

However, it should be noted that a significant content 
of fiber and pectin substances in raw materials can also 
significantly affect the technological process of production. 
In addition, it is possible to influence the formation of the 
filling structure since pectin substances are a known struc-
ture-forming agent. Their insignificant amount in blueberry 
pomace compared to apple pomace (Table 3) correlates with 
the data on the more fluid consistency of blueberry pom-
ace (Table 1) and the results of organoleptic evaluation of 
finished products.

Since Mochi dessert is a complex product, made using var-
ious raw materials and semi-finished products, not only the 
filling components but also the dough components have an 
important impact on its quality. Xanthan and guar gum, used 
in the work, are system stabilizers, thickeners. Therefore, it 
is important for the development of the technological process 
to study the rheological characteristics of these gums in com-
parison with the main raw material – rice flour. It was found 
that the guar gum solution has the highest viscosity (Fig. 1, a). 
This indicator exceeds the similar one by 2.1 times compared 
to the xanthan gum indicator and by 48.5 times compared to 
the rice flour indicator. Such results may indicate a greater 

strength of the dough structure with gums, its faster for-
mation. It was also found that when using guar gum, the 
jelly-like structure of the solution is formed 11.9 % faster than 
when using xanthan gum (Fig. 1, b). Such results may indi-
cate an acceleration of dough formation, the need for more 
intensive kneading. It should be noted that according to the 
data obtained (Fig. 1, b), when using guar gum, the intensity 
of kneading rice dough should be greater than when using 
xanthan gum. At the same time, on the contrary, the time 
should be shorter. In addition, it is important to note that 
when using both proposed gums, the technological process 
does not require additional heating of the dough, which is 
mandatory for the control sample (Fig. 2). Dough made ex-
clusively from rice flour should be heated to increase its vis-
cosity by gelatinization of starch. In the case of using gums, 
the viscosity of the system increases significantly and does 
not require heating. This will make it possible to shorten the 
technological process and reduce electricity consumption.

It should be noted that Mochi desserts will be produced 
frozen. If we take into account the filling components, the 
cheese-cream cream and the fruit component, freezing and 
thawing affect them to a small extent [22, 23]. The presence 
of a covering layer is especially important for preserving the 
structure during freezing and thawing [23]. In our studies, 
rice dough will serve as such a covering layer. Unlike work [6], 
which investigated the effect of heat treatment on the for-
mation of the structure of gluten-free dough with gums, rice 
dough in our work is exposed to low temperatures. Therefore, 
the effect of gums on the structure differs from that proven in 
work [6]. Of great importance during freezing and thawing 
of gluten-free dough systems is the retrogradation of starch 
under the influence of low temperatures and the susceptibility 
of the system to the phenomenon of syneresis. In contrast to 
the data given in [8], rice dough used for the manufacture of 
Mochi desserts is a more complex system. However, the results 
reported in [8] on the effect of hydrocolloids on the retrograda-
tion of tapioca starch may be useful for the above studies. The 
purpose of adding xanthan and guar gums to rice dough is to 
make it able to maintain an elastic structure during repeated 
freezing and thawing, in contrast to their ability to provide a 
viscous “pudding” structure of vegetable puree [9]. It has been 
established (Table 6) that adding xanthan or guar gum to the 
rice dough recipe in the entire dosage range helps increase its 
resistance to freezing temperatures. It has been proven that 
adding both gums even in the smallest (10 %) amount helps 
avoid dough brittleness up to 5 times. At the 6th and 7th times, 
the dough loses its characteristic stickiness, acquires slight 
brittleness, but does not crumble. The dough begins to crumble 
after the introduction of gums in the specified amount after 
8 freezing. This correlates with the data presented in [8] and 
confirms the slowing down of rice flour starch retrogradation 
in the presence of xanthan and guar gums. However, it should 
be noted that the addition of xanthan gum in the entire dosage 
range caused the rice dough to become watery and sticky after 
thawing. The effect increased with increasing dosage of the 
gum in the system. In this regard, it is not recommended to use 
xanthan gum to stabilize dough systems that will be frozen.

Given the possibility of long-term sale of Mochi desserts 
after defrosting, it is important to study the enzymatic ac-
tivity of the raw materials used for production. According 
to the results of enzymatic activity studies (Table 4), it was 
found that apple and blueberry pomace and guar gum inhibit 
hydrolytic and oxidative processes. This is evidenced by the 
negative value of lipase and lipoxygenase activity. The high 
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value of catalase activity in the listed raw materials indicates 
its potentially possible antioxidant properties. This is espe-
cially pronounced in apple pomace. Such results indicate 
the possibility of prolonging the freshness of products in the 
thawed state using the specified raw materials. It was also 
found that xanthan gum inhibits the action of hydrolytic 
processes but intensifies oxidative ones. This, in turn, can ac-
celerate the processes of product spoilage. On the other hand, 
rice flour intensifies both hydrolytic and oxidative processes. 
At the same time, the value of catalase activity in xanthan 
gum and rice flour is negative. Thus, the use of xanthan gum 
in the recipe will accelerate the spoilage processes of rice 
dough. This once again indicates the inexpediency of using 
xanthan gum in the new technology.

An important aspect in the development of new recipes 
and technologies is how the product devised will be perceived 
by the consumer. Given the characteristics of Mochi desserts, 
the whipping of the cheese-cream component of the filling 
will have a significant impact on consumer properties. In 
addition to consumer properties, this indicator also has tech-
nological significance. The time and intensity of whipping di-
rectly depend on it. This, in turn, affects the duration of oper-
ation of technological equipment. According to the results of 
research (Fig. 3), the regulated whipping value of 80 % can be 
achieved by whipping the filling for 15–25 minutes. However, 
it should be noted that when whipping the filling for 25 min-
utes, the whipping indicator is lower by 6.3 % compared to 
the similar value for whipping for 20 minutes. Comparing 
it with the whipping of the filling that was whipped for 
15 minutes, it can be noted that the value is lower by 2.5 %. 
In addition, increasing the whipping time to 30 min leads to 
a decrease in the whipping index by 18.8 %, 23.2 % and 15.9 % 
compared to the indicators for whipping for 15 min, 20 min, 
and 25 min, respectively. The data obtained indicate that the 
filling can be either under-whisked or over-whisked, which 
will lead to a decrease in its quality.

During the research, it was noted that the best whipping 
index is the filling that was whipped for 20 min. Further 
whipping causes a decrease in the index by 6.5 % compared 
to that for whipping for 20 min. Probably, the decrease in the 
whipping index with an increase in whipping time is associ-
ated with the stratification of the cheese-cream component 
into components. Considering the slight difference in the 
whipping rate between 15 min and 20 min, which is 3.7 %, 
we can recommend whipping the filling for Mochi desserts 
for 15 min. This will reduce the equipment operating time, 
speed up the technological process, and at the same time will 
not have a negative impact on the quality of the filling.

The perception of frozen products also depends significantly 
on their resistance to melting. This indicator indicates how long 
the dessert can be stored in an unfrozen state before losing its 
shape and structure. The resistance to melting of the developed 
Mochi desserts without dough is 960–1080 min (Table 7). When 
using dough, the products did not melt and did not lose their 
shape, unlike the frozen desserts presented in [24], which 
began to melt after 25–80 min. This difference in results is 
probably due to the composition of the developed desserts 
and the technology of their production. That is, the advantage 
of the developed recipe and technology will be the production 
of high-quality frozen desserts that do not lose their shape 
and structure even when thawed.

According to the results of our work, it is recommend-
ed not to use xanthan gum as a structure-forming agent in 
the rice dough recipe, and to use guar gum in an amount 

of 10 % of the mass of rice flour. It is proposed to use apple 
and blueberry pomace as a fruit component of the filling for 
Mochi desserts. This will improve the nutritional profile of 
the finished product by fortifying it with a wide range of 
vitamins, minerals, fiber, and pectin substances. Also, prod-
ucts using the specified by-products of juice production in 
combination with the use of guar gum in the dough will have 
antioxidant properties. This is possible due to the activity 
indicators of the enzymes lipase, lipoxygenase, and catalase 
in the specified raw materials (Table 4). When kneading rice 
dough, which will contain 10 % guar gum, it is recommended 
to remove the heating stage (Fig. 2), which is used to increase 
the viscosity of the system.

When implementing the results in production, one should 
strictly adhere to the results described in our work. This will 
make it possible to obtain high-quality products. It should be 
noted that when introducing guar gum into the rice dough 
recipe, it is not recommended to sell products after five 
times of freezing and thawing, and products without adding 
hydrocolloid – after two times. The developed technological 
scheme (Fig. 2) regarding dough mixing should be strictly 
adhered to. This will make it possible to reduce equipment 
operation and electricity consumption for the technological 
process. When accepting raw materials for the production 
of the filling, the quality indicators of apple and blueberry 
pomace should be carefully monitored. Deviation of the 
parameters from those given in the work by more than 3.5 % 
may cause deviations in the quality indicators of the finished 
products. 

The disadvantages of our study include the fact that 
when determining the whipping index of the cheese-cream 
filling, only the whipping time was taken into account, and 
the intensity was not taken into account. This could lead to 
over-whipping of the filling at a more intensive mode, or to 
under-whipping – at a less intensive one at the same time. 
However, the identified drawback was technologically elimi-
nated, a range of whipping times was proposed and the need 
for process control was emphasized.

Further research will be aimed at studying the microbio-
logical stability of the developed desserts during storage both 
in the frozen and thawed state. The possibility of improving 
the color of the dough using natural ingredients will also be 
studied. Research will be conducted to study the possibility 
of using by-products of oil production in the recipe of glu-
ten-free dough. An assortment of fillings for Mochi desserts 
will be devised.

The above areas of further research are important be-
cause, firstly, the developed desserts and their components 
do not undergo heat treatment. This can significantly af-
fect the formation of pathogenic microflora during storage. 
It is also necessary to confirm or refute the antioxidant 
properties of the raw material, based on the values of its 
enzymatic activity. Secondly, guar gum, which is recom-
mended to be used to reduce the brittleness of rice dough 
after repeated freezing and thawing, has a gray color. This 
negatively affects the color of rice dough, making it unat-
tractive to consumers. It is known that the introduction 
of any additional non-traditional components, especially 
of natural origin, into the dough recipe can significantly 
affect its quality. In this regard, research aimed at finding 
natural raw materials that would improve the color of 
the dough and studying the impact on quality indicators 
is an important task. Thirdly, the oil industry currently 
produces a significant number of “niche” oils using envi-
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ronmentally friendly technologies. In such technological 
processes, a significant amount of by-products with high 
nutritional and biological value accumulate. In order to 
comprehensively process raw materials and create prod-
ucts with added value, studying the possibility of using 
such by-products in the technology of Mochi desserts is a 
promising task. Fourth, a feature and characteristic attri-
bute of Mochi desserts is the possibility of using original 
fillings for their production. This will make it possible to 
expand the range of these products, including gluten-free 
ones, and will make it possible to adapt the products to the 
preferences of a wider audience.

7. Conclusions

1. It has been established that all the raw materials 
proposed for the production of frozen Mochi desserts meet 
the established requirements. However, it is necessary to 
take into account the gray color of guar gum, which nega-
tively affects the color of rice dough and, thus, reduces the 
attractiveness of the product for the consumer. In addition 
to changing the organoleptic indicators of the dough, the 
introduction of guar and xanthan gums also has a technolog-
ical effect since these additives are known structure-forming 
agents. It was established that the guar gum solution has a 
viscosity 2.1 times higher than that of xanthan gum solution 
and 48.5 times higher than that of rice flour. Also, a jelly-like 
structure is formed in the guar gum solution 11.9 % faster 
than that of xanthan gum solution. These results indicate the 
possibility of forming a stronger dough structure in a short 
time. This, of course, affects the technological process by 
reducing it.

The use of by-products of juice production in the tech-
nology makes it possible to increase the added value of the 
product due to the integrated processing of raw materials, to 
give the developed dessert functional properties due to the 
rich chemical composition of the pomace. It was found that 
blueberry pomace contains 54.3 % more fiber than apple 
pomace and 11.6 times more than rice flour. However, apple 
pomace has a 3.9 times higher content of pectin substances 
compared to blueberry pomace. This has a significant im-
pact on the consistency of the by-products and, as a result, 
on their technological characteristics. Blueberry pomace 
has a more fluid consistency, while apple pomace does not 
spread. It was found that apple, blueberry pomace, and 
guar gum have a negative value of the activity of lipase and 
lipoxygenase enzymes: –0.26; –2.8; and –0.01 conditional 
units and –0.004; –0.02; and –1.00 ΔPV, respectively. This 
indicates the ability of the listed raw materials to inhibit 
hydrolytic and oxidative processes. It was also found that 
apple, blueberry pomace, and guar gum have a high activity 
index of the catalase enzyme, units of activity/1 g of raw 
materials: 98.43; 1.43; and 1.7, respectively. Such results 
indicate the potentially possible antioxidant properties of 
the specified raw materials and, as a result, the extension of 
the shelf life of desserts in thawed form. It was also found 
that xanthan gum inhibits only the action of hydrolytic 
processes, and, on the contrary, intensifies oxidative ones. 
Rice flour intensifies both hydrolytic and oxidative process-
es. This may indicate the rapid spoilage of thawed desserts 
during their use.

2. Based on the results of our research into the quality 
and technological characteristics of raw materials, the reci-

pes and a technological scheme for the production of frozen 
Mochi desserts were developed. The differences in the 
proposed recipes are that either guar gum or xanthan 
gum is added to rice flour when kneading the dough in 
an amount of 10.0 %, 20.0 %, or 30.0 % to replace flour. It 
should be noted that the filling in the developed products 
differs in the fruit component. Either apple pomace or 
blueberry pomace was used as the fruit component. The 
fruit components were not mixed together. This solution 
makes it possible to solve the problem of accumulation of 
by-products and waste at canning and catering enterpris-
es. It makes production environmentally friendly. It should 
be noted that both the dough components and the fillings 
do not contain gluten. This makes it possible to consume 
such products by people who are allergic to wheat, with 
gluten intolerance and celiac disease. Considering the 
rheological properties of gums, it was found that heating 
to form a sticky structure is not required for dough using 
them since the necessary dough structure is formed im-
mediately after mixing. This reduces the technological 
process, electricity costs for its passage, and increases the 
profitability of production.

3. The main components that shape the quality of 
ready-made frozen Mochi desserts are rice dough and 
filling. The established rheological characteristics of 
the gums make it possible to resolve the issue of rice 
dough fragility during freezing and thawing. It was found 
that the use of xanthan and guar gums in an amount  
of 10.0–30.0 % by weight of rice flour provides greater 
resistance of the dough to low temperatures compared to 
control. Fragility in rice dough without the use of gums 
appears after the third freezing, while the introduction 
of gums in the entire dosage range makes it possible to 
freeze the dough up to 6–7 times without destroying the 
structure. This indicates a slowdown in starch retrograda-
tion in systems with the introduction of gums. However, 
the acquisition of wateriness and stickiness by the dough 
when using xanthan gum indicates an increase in the phe-
nomenon of syneresis. It was found that the introduction 
of guar gum, on the contrary, contributes to an increased 
ability of the system to retain moisture, the phenomenon 
of syneresis is absent. The results obtained indicate the 
inexpediency of using xanthan gum as a stabilizer of the 
structure of rice dough that will be subjected to freezing. 
For this purpose, the use of guar gum is effective.

For Mochi desserts, a two-component filling is pro-
posed: cheese-cream cream and apple or blueberry pom-
ace. It was found that to obtain an “airy” structure, it is 
advisable to whip the cheese-cream cream for 15.0 min, 
20.0 min, or 25 min. This makes it possible to obtain a 
cream with a whipping index of 82.0 %, 85.0 %, or 80.0 %, 
respectively. It was found that the optimal time over which 
the highest quality cheese-cream component of the filling 
is formed is 20 min. However, it was found that the whip-
ping index for whipping for 15 min is only 3.7 % lower than 
the optimal one. This indicates the possibility of carrying 
out the operation for both 20 min and 15 min. The tech-
nological characteristics of each component are important 
in shaping the quality of multilayer fillings. It was found 
that blueberry pomace, due to its low dry matter content 
(11.3 %) and, as a result, a fluid consistency, is mixed with a 
layer of curd and cream component. At the same time, ap-
ple pomace is more structured due to its higher dry matter 
content (22.3 %) and pectin substances (6.3 %). This makes 
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it possible to obtain a fruit component of the filling, which 
has a clear separation from the curd and cream component. 
The developed recipes and technological scheme make it 
possible to obtain desserts that retain their structure and 
shape even when defrosted. It was found that desserts with-
out dough have a melting resistance of more than 12 hours, 
and the fruit component does not significantly affect this 
indicator, and they do not melt in the dough at all. Thus, it 
was found that by-products of juice production – apple or 
blueberry pomace – are promising raw materials for filling 
in the development of frozen Mochi desserts. A promising 
solution to avoid brittleness of rice dough after repeated 
freezing and thawing is to use guar gum in its recipe in an 
amount of 10 % by weight of rice flour.
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