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Abstract 
One of the ways to increase the competitiveness of products is to simplify the technological process, 
reduce production costs, and reduce the content of substances critical to health. The use of liquid 
vegetable oils in the production of cupcakes provides an opportunity to reduce the consumption of 
substances critical to health. The use of dry multicomponent mixtures (DMM) in the production of 
cakes makes it possible to simplify the technological process, stabilize quality, and reduce costs, which 
is convenient for small businesses and bakeries. The aim of the work is to develop a recipe for dry 
multicomponent mixtures and a technology for making cakes based on them, as well as to expand the 
range of cakes with a reduced content of nutrients critical for health - saturated fatty acids (SFA) and 
trans-fatty acids (TFA). The work investigated the functional and technological properties of powdered 
raw materials and food additives, which should provide good binding and retention of water and liquid 
vegetable oil. Wheat flour of the highest grade was used as the object of comparison. All types of 
protein-containing powdered raw materials had higher fat-retaining capacity values in comparison with 
wheat flour, which indicates their better ability to bind oil. In the course of research, it was found that 
citrus dietary fibers and a complex additive based on a mixture of gums stabilize the oil-water emulsion 
to the greatest extent. Based on the results of a study of the technological properties of powdered raw 
materials and food additives, formulates of DMM with increased nutritional value with high fat-
retaining, fat-emulsifying and stabilizing abilities and a technology for preparing cakes based on them 
were developed. The developed cupcakes are characterized by an average level of fat content (yellow 
color) and a low level of SFA content (green color) in comparison with the control with a high content 
of these substances (red color). 
 
Keywords: Flour confectionery, cakes, dry multi-component mixture, vegetable oil, nutrients critical 
to health, saturated fatty acids, trans fatty acids 
 
1. Introduction 
The production of quality food products focused on maintaining the health of the Russian 
population is one of the main tasks set by government programs for the development of the 
food industry. The priority areas of scientific research in the field of food production are 
issues of quality, safety and impact on consumer health. Currently, there is an increase in 
such alimentary-dependent diseases as overweight, obesity, type 2 diabetes, and 
cardiovascular diseases. The current situation requires the adoption of prompt measures to 
prevent them. International organizations such as the UN, WHO, FAO call for the 
development and implementation of measures to reduce the consumption of nutrients critical 
for health - added sugar, salt, saturated fatty acids (SFA) and trans fatty acids (TFA). Such 
activities include the development of recipes and technologies for food products with a 
balanced composition for the main nutrients and their advertising. International experience 
shows that one of the effective ways to influence the choice of food products is to increase 
public awareness by applying additional color indication on the labeling of food products, 
taking into account the content of substances critical to health in relation to their 
recommended daily requirement. In order to promote healthy nutrition among the population 
of Russia, guidelines MP 2.2.0122-18.2.3 have been developed and approved. “Food 
hygiene. Color indication on the labeling of food products in order to inform consumers. 
Guidelines” [1, 2]. The color indication is voluntary and is intended to provide the consumer 
with visual information about the content of critical substances in the product in order to 
make an informed and correct choice in favor of a healthy diet. 
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In accordance with MP 2.2.0122-18.2.3. green, yellow and 
red color indications are applied to product labeling 
depending on the level of critical nutrients in the product: 
salt, added sugar, fat, including saturated fatty acids. Flour 
confectionery products (MBI) are universally and widely 
used products available to all age groups and segments of 
the population. In this regard, special attention should be 
paid to fatty products, which are an important component of 
MKI recipes and play a significant role in the formation of 
consumer properties and quality assurance [3, 4, 5]. In the 
recipes of most MKIs, fats are used as a technological factor 
that affects the swelling of wheat flour gluten proteins at the 
stage of dough kneading, which determines the formation of 
its structural and mechanical properties and the texture of 
finished products. In addition, fatty products play an 
important role in ensuring the organoleptic characteristics, 
nutritional and energy value of flour products. In this regard, 
the issues of the composition and quality of fats used in the 
recipes of baked flour products are very significant. Fat is 
the third largest ingredient after flour and sugar in many 
MKI recipes and is the most expensive. It provides the 
dough with plastic properties, finished products give 
volume, crumbly and fragile texture. Fat is considered 
optimal for the manufacture of MKI, as close as possible in 
terms of physicochemical, rheological and organoleptic 
parameters to butter, which is an expensive and little-used 
raw material. In the production of MKI, solid industrial fats 
are mainly used as raw materials: margarine, milk fat 
substitutes, solid vegetable oils (palm, coconut oil), 
confectionery fats and special purpose fats. For fatty 
products of a solid consistency, a high content of saturated 
fatty acids (SFA) is characteristic, and for artificially 
hardened products - trans-fatty acids (TFA). Manufacturers 
of products for a healthy diet impose requirements not only 
on such physicochemical characteristics of fats as melting 
and freezing points, consistency, but also on a balance in 
fatty acid composition, content of TFAs and SFAs, 
resistance to oxidation during storage (the duration of the 
induction period). Currently, there is no legislation limiting 
the content of SFAs, however, there are general 
recommendations for manufacturers to reduce their content 
in food products. Such products are not only more useful for 
the human body, but also have better taste characteristics, 
since a decrease in the content of SFA makes the taste of the 
product softer and lighter, and removes the "fatty" caused 
by refractory fats. TFAs play a negative role in the 
metabolic processes of the human body, which contributes 
to the development of coronary heart disease, increases the 
risk of type 2 diabetes, certain types of cancer, strokes, and 
food allergies [6]. Liquid vegetable oils are little used in the 
production of MKI, although they contain small amounts of 
SFAs, they contain practically no TFAs, they have a high 
nutritional value due to the significant content of 
polyunsaturated fatty acids (PUFAs), tocopherols, 
phospholipids and carotenoids. The advantages of liquid 
vegetable oils include the fact that they have a long shelf 
life, relatively low cost, ease of storage, transportation and 
dosing, are domestic products. However, the introduction of 
significant amounts of liquid vegetable oil into the MKI 
recipe can reduce the quality of finished products, since it is 
not sufficiently strongly bound and retained by the dough 
and finished products, migrates during preparation and 
storage. A number of studies have established that the use of 
liquid vegetable oil in MKI recipes can increase the density 

of products and reduce their specific volume. In this regard, 
there is a problem of developing technological methods, 
using components of recipes that contribute to the binding 
and retention of liquid vegetable oils by dough and 
products. It has been established that prescription 
components with high fat-retaining and fat-emulsifying 
ability, emulsion stability in MKI recipes with liquid 
vegetable oils make it possible to stabilize the properties of 
the dough and the quality of finished products, to prevent 
the release of oil from them during production and storage. 
[7] The trends of recent years also include a fairly wide 
distribution of dry multicomponent mixtures (DMM) in the 
production of bakery and MKI. The use of DMM allows 
reducing production space by eliminating the preparation of 
raw materials for production and dosing, simplifying the 
technological process, stabilizing quality, and reducing 
costs, which is convenient for small businesses and 
bakeries. In addition, the use of SMS allows you to expand 
the range of products of increased nutritional and biological 
value through the use of various components obtained by 
drying fruit and vegetable, fruit and berry, dairy raw 
materials, dietary fiber preparations, vitamin and mineral 
supplements and other ingredients. SMS contains a large 
number of prescription components in the form of low-
moisture powders with different technological properties. 
The aim of the work is to develop a recipe for dry 
multicomponent mixtures and a technology for making 
cakes based on them, as well as to expand the range of cakes 
with a reduced content of nutrients critical for health - 
saturated fatty acids (SFA) and trans-fatty acids (TFA). 
 
Materials and Methods 
The following raw materials were used as the objects of 
study: wheat flour of the highest grade GOST 26574-2017, 
skimmed and whole milk powder GOST 336229-2015, dry 
curd powder for baking "Cottage cheese light" and a 
mixture of "Yoghurt fresh" produced by ARABELLA LLC 
(Russia), complex food additive "Curd Powder" and 
complex food additive "Yogurt Powder", declaration of 
conformity of the EAEU N D-DK.SP30.V.03959/19 dated 
11/15/2019; egg powder and dry egg yolk GOST 30363-
2013; rapeseed refined deodorized oil GOST 31759-2012. 
Dietary fiber preparations were used in the work: guar gum 
- state registration certificate 
RU.77.99.88.009.Е.008173.09.14; xanthan gum (Е415) - 
certificate of state registration 
RU.77.99.26.009.Е.034995.08.11; citrus fibers "Herbacel 
AQ Plus: type F" produced by Herbafood Ingredients 
GmbH (Germany); complex food additive "STABMIXX 
QTS 200" (a mixture of guar and xanthan gum) STO 
45126951-001-2015; wheat dietary fibers "Sanacel" 
produced by "CFF GmbH & Co. KG", (Germany). All food 
additives comply with TR TS 029/2012 "Safety 
Requirements for Food Additives, Flavorings and 
Processing Aids". Technologically significant properties 
were determined for raw materials and food additives: 
water-retaining capacity (WRC) was determined by the 
amount of water adsorbed and retained by the component 
during the infusion and centrifugation of an aqueous 
suspension; fat-retaining capacity (FRP) was determined by 
the amount of liquid vegetable oil retained by the raw 
material after infusion and centrifugation: fat-emulsifying 
capacity (FRP) was determined by the ratio of the 
emulsified volume to the total volume of the system after 
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centrifugation for 5 minutes at a speed of 2000 rpm; the 
stability of the resulting emulsion (SE) was determined after 
heating the water-oil emulsion for 30 minutes at a 
temperature of 80 °C with its subsequent cooling; swelling 
was determined by infusing a 1% aqueous suspension in a 
measuring cylinder for 24 hours and was estimated as the 
maximum amount of water that an object can absorb and 
retain until dynamic equilibrium, related to the sample 
weight. [eight] The objects of research were samples of 
dough and ready-made cakes: a control sample - a cake 
"Curd" prepared according to traditional technology 
according to standard technological instructions for the 
production of flour confectionery products [9] using natural 
cottage cheese and margarine for baking; prototypes of 
cakes from DMM with liquid vegetable oil. The content of 
basic nutrients, minerals and vitamins in cakes was 
calculated according to the industry method for calculating 
the nutritional value of confectionery products [10], the 
content of critical nutrients in accordance with MP 
2.2.0122-18.2.3. 
 
Results and Discussion 
Various groups of flour products are structured disperse 
systems with certain rheological characteristics that provide 
the desired properties of the dough and the texture of 
finished products, the most important of which are: 
viscosity, plasticity, elasticity. The main structure-forming 
component of flour products is baking wheat flour, which 
contains unique proteins, which, when swollen in water, 
form gluten (gluten), which provides a cohesive dough mass 
with the necessary rheological properties. Additional types 
of raw materials can influence the processes of gluten 
formation, weakening or strengthening it. The development 
of a recipe for a flour product is reduced to solving the 
technological problem of finding the optimal ratio of 
components that affect the processes of formation and 
selection of conditions for the formation of the dough 
structure and texture of the finished product. At the same 
time, the dough must have the necessary rheological 
properties, and the products must have characteristics that 
are sensory adequate to traditional ones. The determining 
stages of the technological process of preparing flour 
products are the stages of kneading dough and baking, 
where interactions of high-molecular compounds (proteins 
and polysaccharides) of raw materials with water and fat 
components take place. The study of the technological 
properties of raw materials and food additives makes it 
possible to predict their behavior at the stages of dough 
kneading and baking. In this regard, at the first stage of 
research, the functional and technological properties (FTS) 
of bulk powdered raw materials and food additives were 
determined, which should ensure good binding and retention 

of water and liquid vegetable oil, and stabilization of dough 
systems. For this purpose, water-retaining capacity (WHR), 
swelling capacity, fat-retaining capacity (HUS), fat-
emulsifying capacity (HES), emulsion stability (SE) under 
thermal exposure were determined. Raw materials obtained 
by spray drying of dairy, sour-milk and egg products were 
used in the work. The powdery consistency of these 
components makes it possible to obtain a homogeneous dry 
multicomponent mixture (DMM) with a high content of 
substances capable of binding water and liquid vegetable oil 
both adsorption and osmotically. The composition of this 
raw material allows you to increase the nutritional value of 
flour products and diversify the set of nutrients in their 
composition. Food additives with a high content of insoluble 
and soluble dietary fiber were chosen for use in the 
composition of SMS: citrus and wheat fibers, guar and 
xanthan gums, and a complex additive based on them. These 
additives are approved for use in the manufacture of food 
products TR TS 029/2012 "Safety requirements for food 
additives, flavors and technological aids" and are classified 
as substances that do not have a harmful effect on human 
health. In addition, dietary fiber can reduce calories, which 
is relevant for flour products. From the analysis of literary 
sources, it follows that the introduction of significant 
amounts of liquid vegetable oil into the recipe of flour 
products reduces the quality of finished products, since it is 
not firmly held by dough and products and migrates from 
them during preparation and storage. In the formulation of 
flour confectionery products with liquid vegetable oils, it is 
necessary to add raw materials that have the necessary 
functional and technological properties (FTS). The 
necessary properties are possessed by components with a 
high content of protein substances and dietary fiber, which 
are able to bind, retain and emulsify the oil, preventing its 
migration during the preparation and storage of products [11-

17]. Liquid vegetable oils can be used as part of oleogels, gel 
emulsions (solid dispersed systems), in which they are the 
dispersion medium, and the dispersed phase is low- or high-
molecular compounds. Dietary fibers are used as 
macromolecular compounds. The dispersed phase provides 
stabilization and the small size of the oil droplets [18, 19, 20, 21]. 
Complete protein is an indispensable component of nutrition 
and determines the biological value of products. An 
important source of complete animal protein are dairy and 
egg products. The modern market offers a variety of 
powdered raw materials obtained by spray drying dairy, 
sour-milk and egg products. The powdery consistency of 
these components allows you to get DMM with a high 
protein content. Comparative characteristics of the 
composition and nutritional value of dry dairy, lactic acid 
and egg products are presented in table 1. 

 
Table 1: Composition and nutritional value of dry powdered raw materials 

 

Name of raw materials Compound Nutritional value of 100 g of product, g 
Proteins Fats Carbohydrates 

Skimmed milk powder Dry milk residue of skimmed cow's milk 33.2 1.0 52.6 
Whole milk powder Dry milk residue of cow's milk 24.0 26.0 38.0 
Dry curd powder for 

baking "Cottage cheese 
light" 

Whey powder, skimmed milk powder, spray-dried cottage cheese, 
premium wheat flour, acidity regulator - citric acid (E330) 4.4 3.5 81.0 

Complex food additive 
"Curd powder" 

Maltodextrin, yogurt powder, lactic acid (E270), curd powder, natural 
flavor, anti-caking agent (E551) 14.0 2.0 77.0 

Mixture of «Yoghurt Skimmed milk powder, powdered sugar, corn starch, dry milk whey, 1.8 7.1 83.1 
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Fresh» yoghurt powder, lactic acid, glucose syrup, dried vegetable cream, 
table salt, flavoring "Yogurt" 

Complex food additive 
"Yogurt powder" 

Maltodextrin, yogurt powder (milk), acidity regulators E270, E327, 
flavor 13.0 0.5 76.0 

Egg powder Dry egg residue melange 46.0 4.5 37.3 
Dry egg yolk Dry residue of egg yolk 16.2 4.7 52.2 

 
From the data given in table. 1, a significant protein content 
can be noted in products obtained by drying natural raw 
materials: dried whole and skimmed milk, egg powder and 
dried egg yolk. Additives such as Curd Powder, Curd Light, 
Yoghurt Powder, Yoghurt Fresh are mixtures containing, in 
addition to natural curd and spray-dried yogurt, premium 
wheat flour, corn starch, powdered sugar, dry vegetable 
cream and other components that reduce the biological 
value and affect the technological properties. The use of 
these curd and yogurt powders will not increase the 
biological value of flour products, but it can give finished 
products a characteristic taste and aroma of yogurt or 
cottage cheese, which will diversify the assortment. One of 

the problems that need to be addressed is the low content of 
dietary fiber in the daily human diet associated with the 
consumption of refined foods. This leads to an increase in 
diseases of the gastrointestinal tract, cardiovascular system, 
increased body weight, etc. One of the generally accepted 
ways to solve this problem is to add food additives with a 
high content of dietary fiber to foods, which also helps to 
reduce calories. The modern market offers a variety of 
powdered additives for enriching food with dietary fiber. 
Comparative characteristics of the nutritional value of the 
food additives with a high content of dietary fiber used in 
the work are presented in Table 2. 

 
Table 2: Nutritional value of dietary fiber preparations 

 

Name of raw 
materials Characteristic 

Nutritional value of 100 g of product, g 

Proteins Fats Mono- and 
disaccharides 

Dietary 
fiber 

Guar gum (E412) 

A water-soluble heteropolysaccharide of plant origin. Thickener, stabilizer. 
The gum dissolves and hydrates well in cold water. It is practically not 

absorbed in the intestines, helps to reduce appetite and effectively reduces 
the level of cholesterol and saturated fats in the body. 

4.6 0.5 0.0 86.0 

Xanthan gum (E415) 
Microbiological polymer. Used in food systems as thickeners, gelling 

agents and stabilizers. It is highly soluble in cold and hot water, milk, as 
well as in salt and sugar solutions. 

6.0 0.5 0.0 84.0 

Citrus fibers 
"Herbacel AQ Plus: 

type F" 

100% citrus fruit cell wall material with a high dietary fiber content. Light 
yellow powder with neutral odor and taste, with high water-binding 

capacity, dispersible in cold and hot systems. 
5.0 1.0 1.0 

88.0-93.0, 
incl. soluble 

20% 
Complex food 

additive 
"STABMIXX QTS 

200" 

Guar gum (E412), xanthan gum (E415). 8.0 0.0 0.0 82.0 

Wheat fibers 
"Sanacel" 

Extracted from the fiber-rich parts of wheat. They are a white powder with 
a neutral taste and odor. They increase the stability of products, bind 

moisture and oil, and reduce calorie content. 
0.4 0.2 0.0 96.5-97.0 

 
Presented in table. 2 data show that these types of raw 
materials have a high content of dietary fiber, with a low 
content of fats and carbohydrates, which will not only 
enrich products with dietary fiber, but also reduce their 
calorie content. The use of food additives with a high 
content of soluble dietary fibers, such as guar and xanthan 
gums, citrus and wheat fibers, makes it possible to increase 
the content of dietary fibers in the finished product, which 
can bind oil adsorption and due to the presence of 
hydrophobic (hydrocarbon) groups in the composition. In 
addition, these additives can affect the structure and 
consistency of dough and baked goods. To predict the 
ability of the considered raw materials and food additives to 

bind and retain water and liquid vegetable oil during dough 
kneading and baking dough pieces, as well as to prevent oil 
migration during storage of baked products, such 
technological properties as water-retaining capacity (WRC), 
swelling, fat-retaining capacity (FRC), fat emulsifying 
capacity (FEC), emulsion stability (ES). 
The object of comparison of technological properties with 
powdered raw materials and food additives was wheat flour 
of the highest grade, which is the main raw material in the 
recipes of flour products. The results of determining the 
WRC, FRC, FEC and ES of dairy and egg products are 
shown in Figure 1 (a, b, c, d). 

 
 

https://www.hortijournal.com/


International Journal of Horticulture and Food Science https://www.hortijournal.com 

~ 31 ~ 

  
A) B) 

 

  
C)  D) 

 

Fig 1: Technological properties of dry dairy and egg products: а) water-retaining capacity (WRC); b) fat-retaining capacity (FRC), c) fat 
emulsifying capacity (FEC), d) emulsion stability (ES). 

 
Among the studied types of egg and dairy products, WRC 
was determined in egg powder, egg yolk and the Yoghurt 
Fresh mixture. Other types of raw materials partially 
dissolved in water. It was noted that the WRC of the studied 
types of raw materials exceeded that of wheat flour, which 
suggests an increase in the water-binding capacity of the 
DMM containing them. The higher WRC of egg powder 
compared to egg yolk may be due to the higher protein 
content. The mixture “Fresh Yoghurt” had the highest 
WRC, it can be assumed that its introduction will require 
adjustment of the water consumption for dough kneading. 
All types of protein-containing powdered raw materials had 
higher FRC in comparison with wheat flour, which indicates 
their better ability to bind oil. Skimmed milk powder and 
egg powder had high FRC, slightly lower - complex food 
additives "Yoghurt Powder" and "Churd Powder". This may 
be due to the higher protein content and lower fat content 
compared to other raw materials. The highest FEC was 

observed in skimmed milk powder, dry egg yolk. The 
protein molecules included in skimmed milk powder are 
good fat emulsifiers, since they are able to concentrate at the 
phase boundary (oil-water) due to their hydrophobic-
hydrophilic structure and reduce surface tension. Dry egg 
yolk is also characterized by a high value of FEC due to the 
content of the natural emulsifier lecithin. Skimmed milk had 
the highest ES during heat treatment. It was noted that all 
types of raw materials based on dry dairy products, with the 
exception of yogurt powder, had a higher ES in comparison 
with wheat flour. Technological properties of food additives 
capable of enriching DMM with dietary fiber were studied 
to study their ability to bind water and oil and stabilize 
dispersed systems. Since the investigated powdered 
nutritional supplements are able to bind significant amounts 
of water, their swelling capacity was determined. The 
results of the determination of swelling, FRC, FEC and ES 
of food additives are shown in Figure 2 (a, b, c, d). 
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A) B) 

 

  
C)  D) 

 

Fig 2: Technological properties of food additives: а) swelling; b) fat-retaining capacity (FRC), c) fat emulsifying capacity (FEC), d) 
emulsion stability (ES). 

 
Studies of the swelling of dietary fiber preparations have 
shown that guar and xanthan gums, as well as a complex 
food additive based on their mixture STABMIXX QTS 200, 
are many times higher than the swelling of wheat flour. 
Citrus and wheat fibers are also more swellable than wheat 
flour. This is due to both the chemical structure and the 
structure of the raw material. Guar and xanthan gums are 
hydrocolloidal polysaccharides with high hydrophilicity due 
to the presence of a large number of water-binding groups. 
Xanthan molecules adsorb water with the formation of a 
three-dimensional network of double helices, which causes 
its higher swelling compared to guar gum [22, 23]. The large 
swelling of the complex food additive "STABMIXX QTS 
200" is due to the fact that xanthan gum shows synergy in 
mixtures with guar gum. The high swelling and FRC of 
citrus and wheat fibers is explained by their finely divided 
fibrous structure, which ensures both the availability of their 
hydrophilic and hydrophobic groups for interaction with 
water and oil, and the adsorption of solid particles by the 

surface and capillaries. The high FEC of gums, citrus and 
wheat dietary fibers is associated with their ability to 
thicken and stabilize systems consisting of hydrophobic and 
hydrophilic parts, which is due to the chemical structure and 
texture. All types of nutritional supplements had a FEC 
higher than that of wheat flour. In the course of the research, 
it was found that citrus dietary fibers and complex additives 
based on a mixture of gums stabilize the oil-water emulsion 
to the greatest extent. The gel-like, viscous structure of 
gums and citrus fibers is not destroyed at a temperature of 
80°C, which ensures a high ES. 
The results of the study of the technological properties of 
powdered raw materials and food additives served as the 
basis for the development of a formula for DMM of 
increased nutritional value with high fat-retaining, fat-
emulsifying and stabilizing abilities and the technology for 
preparing cakes based on them. The composition of DMM 
for the developed products is presented in table 3. 

 

https://www.hortijournal.com/


International Journal of Horticulture and Food Science https://www.hortijournal.com 

~ 33 ~ 

Table 3: Composition of DMM of increased nutritional value for cupcakes 
 

DMM name Compound 
DMM for the preparation of 

the cake "Curd New" 
Wheat flour of the highest grade, powdered sugar, complex food additive "Curd powder", skimmed milk 

powder, egg powder, chemical leavening agents, citrus fibers "Herbacel AQ Plus: type F" 
DMM for the preparation of 

the cake "Yoghurt" 
Wheat flour of the highest grade, powdered sugar, Mixture of «Yoghurt Fresh», dry egg yolk, skimmed 

milk powder, chemical leavening agents, citrus fibers "Herbacel AQ Plus: type F" 
 
For the preparation of cupcakes based on the developed 
DMM, a technology was proposed that, in order to ensure 
good binding and retention of liquid vegetable oil at the 
dough kneading stage, first mixes DMM and oil, followed 
by the introduction of water. This order of introduction of 
raw materials provides greater accessibility of the reactive 
groups in the composition of the prescription components of 
the mixture for interaction with liquid vegetable oil, as well 
as its more complete adsorption binding. The technology for 
making cupcakes based on DMM involves mixing liquid 
rapeseed oil with DMM for 5-7 minutes, after which water 
is added to the resulting mixture and the dough is kneaded 

for 5-7 minutes, then the products are molded and baked at a 
temperature of 170-180 ºС [26].  
Cakes prepared using this technology were not inferior in 
quality to products prepared in the traditional way using 
margarine and natural cottage cheese. The cupcakes were 
distinguished by good organoleptic characteristics, higher 
values of the specific volume and plastic deformation of the 
crumb in comparison with the control sample. The content 
of the main nutrients in the control sample and experimental 
samples of cakes from DMM using rapeseed refined 
deodorized oil per 100 g is shown in Figure 3. 

 

 
 

Fig 3: Nutritional value of cupcakes made with DMM and rapeseed oil per 100 g 
 

Analyzing the data in figure 3, it can be noted that the 
replacement of margarine with rapeseed oil made it possible 
to reduce the fat content. At the same time, the share of SFA 
decreased and the content of PUFAs, which contain α-
linolenic fatty acid of the omega-3 family, increased. The 
protein content when replacing natural cottage cheese with 

dry powdered products decreased slightly. The use of 
dietary fiber in the composition of citrus fruits made it 
possible to increase their content in products. 
The content of minerals and vitamins in the control sample 
and experimental samples of cakes from DMM using 
rapeseed oil per 100 g is presented in table 4. 

 
Table 4: The content of minerals and vitamins in cakes from DMM with rapeseed oil 

 

Nutrients 
Content of vitamins and minerals in 100 g of cupcake 

Control cupcake with 
margarine and natural curd 

Cupcake "Curd New" (from 
DMM with rapeseed oil) 

Cupcake "Yogurt" (from SMS with 
rapeseed oil) 

Minerals:    
potassium, mg 91 184 162 
calcium, mg 56 132 125 

magnesium, mg 13 23 21 
phosphorus, mg 115 159 165 

iron, mg 0.89 0.91 1.11 
Vitamins:    

vitamin E (tocopherol), mg 2.95 7.52 7.64 
vitamin B1 (thiamine), mg 0.074 0.094 0.097 
vitamin B2 (riboflavin), mg 0.17 0.28 0.20 

vitamin PP, mg 0.46 0.55 0.90 
β-carotene, mcg 26 15 42 
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In the experimental samples of cupcakes, the content of 
minerals potassium, calcium, magnesium, phosphorus, iron, 
as well as vitamins E, B1, B2, PP increased. According to 
Guidelines 2.3.0122-18. 2.3. “Food hygiene. Color 
indication on the labeling of food products in order to 
inform consumers. Guidelines” developed cupcakes with the 
use of SMS and rapeseed refined deodorized oil are 

characterized by a reduced content of fats and SFA in 
comparison with the control sample. The characteristics of 
the developed cupcakes in terms of the content of such 
critically important nutrients as the content of fats and SFA, 
as well as the recommended color indication on the label, 
are presented in Table 5. 

 
Table 5: Critical nutrient content and recommended color codes for cupcake labels 

 

Critical Substances 
Control cupcake with 

margarine and natural 
curd 

Cupcake "Curd New" 
(from DMM with 

rapeseed oil) 

Cupcake "Yogurt" 
(from SMS with 

rapeseed oil) 
Fats, g / indication color 19,9 / red 15,4 / yellow 16,3 / yellow 

Including SFA / indication color / indication color 6,83 / red 1,70 / green 1,99 / green 
Including TFA less 0,4 / green less 0,23 / green less 0,25 / green 

 
The developed cupcakes are characterized by a medium 
level of fat (yellow) and a low level of SFA (green) in 
comparison with the control with a high content of these 
substances (red). 
 
Conclusion 
The use of dry multi-component mixes (DMM) containing 
powdered dairy and egg products, additives with a high 
content of dietary fiber, makes it possible to simplify the 
technological process, reduce costs, improve the sanitary 
condition of production, and stabilize the quality of cakes, 
including microbiological indicators. The use of these 
mixtures in combination with the developed technology 
makes it possible to diversify the assortment of cakes with 
dairy components, use liquid vegetable oils, and increase the 
nutritional value of products. The developed DMM and the 
proposed technology for making cakes based on them can 
be recommended for use in small businesses, as well as in 
the field of public catering. Products developed using CMC 
and rapeseed oil are color-coded with medium fat (yellow) 
and low saturated fatty acids (green). 
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