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DEVELOPMENT OF THE DESSERTS 
BASED ON NON-TRADITIONAL 
VEGETABLE RAW MATERIALS

Nowadays, the problem of healthy eating is acute. Most consumers prefer organic foods, dishes based on 
natural vegetables and fruits, and healthy nutrition. Thus, reducing calories content and increasing the nutritional 
value of sweet dishes is a promising area for the research. Therefore, the object of this study is the technology 
of whipped sweet «sambuk»-type dishes. To create the new desserts, non-traditional vegetable raw materials, 
namely physalis puree and banana puree, were chosen. Physico-chemical, mathematical, and dessert quality 
analysis methods were used in the study.

One of the most problematic tasks in the technology of whipped desserts is the stabilization of the foam  
structure. Therefore, the inclusion of physalis puree and banana puree in the recipe affects not only the organo-
leptic properties, but also improves the physical and chemical parameters of the dish. In particular, the aggregate 
stability coefficient of the foam increases to 4.33 in the samples with banana puree and to 3.48 in the samples with 
physalis puree, which is 2 and 1.66 times higher than the same indicator for control sample. The specific volume 
also has a noticeable improvement (it is 1.5 times higher in samples with physalis puree and 1.16 times higher  
in samples with banana puree comparing to control). During the study the effect of selected raw materials on  
the dry matter content in new desserts was determined (it ranges from 36.5 % to 41.3 5 % in samples with physalis 
puree and from 23.2 % to 27.8 % in the case of adding banana puree). The acidity of the model samples ranges 
from 4.8 to 4.61 pH in desserts with physalis puree, and from 5.53 to 5.41 pH in desserts with banana puree. 
Based on the expert assessment, the value of the sample quality criteria was determined. Conclusions are made 
on the expediency of non-traditional raw materials using in the preparation of whipped desserts.
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1. Introduction

When choosing an exquisite dish, the chemical com
position, the content of nutrients, vitamins, macro and 
micronutrients are extremely important. Over the years, 
consumers have developed a stereotype that if a dish is 
sweet and tasty, it is high in calories and not healthy, and 
the composition of desserts is associated with a high content 
of sugars, fats, carbohydrates, which are not contained in 
balanced quantities.

Analysis of recent studies and publications has shown 
that the basis of the calorie content of desserts is high in 
sugar [1, 2]. Typically, this component is used as a structurant 
and is added to the dish in order to provide high organolep
tic characteristics and give the product a sweet taste. Only 
after bringing these indicators to a high level is attention 
paid to the calorie content and benefits of the resulting dish.

Sugar is a very energetically valuable product, but its 
excessive use entails a number of diseases that are difficult 
or not cured at all. In the first place among diseases is 
hyperglycemia – excess blood glucose negatively affects the 

functioning of the pancreas. Subsequently, excessive consump
tion of sugar can lead to an incurable disease – diabetes. In 
addition, 100 g of sugar marks 398 kcal in themselves, which 
means that with a small expenditure of physical energy, part 
of this product will be converted into fat and stored in the 
body. This phenomenon can lead to rapid obesity, coronary 
heart disease and atherosclerosis [3, 4].

But the above does not mean at all that it is neces
sary to give up the use of desserts altogether in order 
to be healthy. It is necessary to create dishes that are 
both tasty and healthy at the same time. That is why 
desserts and sweet dishes are a promising direction in 
the development of specialpurpose health food for res
taurant establishments. One of the problematic areas in 
the technology of baked desserts is the choice of a new 
ingredient that would provide the necessary organoleptic 
and technological characteristics of the dish.

Considering the above, let’s believe that the topic of 
improving the technology of sweet dishes and desserts is 
relevant. Thus, the object of the study is the technology 
of sambuktype beef sweet dishes. And the purpose of 



CHEMICAL ENGINEERING:
FOOD PRODUCTION TECHNOLOGY

33TECHNOLOGY AUDIT AND PRODUCTION RESERVES — № 4/3(60), 2021

ISSN 2664-9969

the work is to develop apple sambuk technology using 
physalis puree and banana puree.

An urgent further development in the chosen direction 
is a comprehensive study of physicochemical and technolo
gical parameters to predict the effect of selected additives 
on the structure of sambuck dessert.

2. Methods of research

The research used the following scientific methods:
– method of analysis – when determining organoleptic 
indicators;
– physicochemical methods – when determining the 
specific volume, active acidity, redox potential, aggre
gated stability, kinetics of foam formation, dry matter 
content of the test samples;
– mathematical methods, performed both according to 
standard and original methods, using modern instru
ments and means of processing the results obtained.
Sampling was carried out in accordance with the requi

rements of DSTU 4939:2008, preparation of samples for 
laboratory analyzes – in accordance with DSTU 4941:2008.

In the study of physical and chemical indicators, the 
following was determined:

– content of mass fraction of dry substances in raw 
materials – according to DSTU ISO 7512004;
– active acidity (pH) – according to GOST 1132:2005;
– redox potential and reduction energy;
– specific volume [5];
– foaming ability and foam stability [6].
The mass fraction of dry substances was determined by  

the accelerated method of drying in a drying oven.
A sample of sambuk in the amount of 5 g with an accu

racy of 0.01 g was placed in weighing bottles filled with 
sand, everything was thoroughly mixed. Drying was carried 
out in a drying oven for 45 min at a temperature of 130 °C. 
After that, the weighing bottles with the dried sample were 
cooled in a desiccator and weighed on an analytical balance.

Moisture content M (%) was calculated by the formula:

M
m m

m m
=

−
−

⋅1 2

2
100 %,  (1)

where m2 – weight of the weighing bottle after drying, g; 
т1 – weight of weighing bottle before drying, g; т – mass 
of the weighing bottle.

The mass fraction of dry matter X (%) was calculated 
by the formula:

X M= −100 ,  (2)

where М – humidity, %.
One of the most significant indicators of the quality 

of desserts is the specific volume of products.
Specific volume is the volume of a unit mass of a sub

stance, the reciprocal of density. Specific volume v (cm3/g) 
was determined by the formula:

v
V

m
= ,  (3)

where V – volume of the product; m – mass of the product [5].
Foaming ability was determined by the Lurie meth

od. For this, a measuring cylinder was used to measure  

20–50 cm3 of the test solution (depending on the pre
dicted foaming ability) into a 500 cm3 beaker and knocked 
down with a mixer at a speed of 1500–2000 rpm until a 
certain requi red volume of foam is reached. The value of 
foaming abili ty (FA) in % was calculated by the formula:

FA
Vf

Vs
= ⋅100

1

2
 %, . (4)

where Vf – foam volume, cm3; Vs – the volume of the 
solution before whipping, cm3.

The arithmetic mean of three determinations was taken 
as the final result, the discrepancy between which should 
not exceed 2 %.

Foam stability. To determine the stability of the foam, 
the height of the obtained knockeddown foam was mea
sured, leaving it for 60 minutes and fixing the foam height 
after proofing. The calculation of foam stability (FS) in % 
was carried out according to the formula:

FS HH f f= ( )⋅/ 60 100 %., (5)

where Hf – initial foam height, cm; Hf60 – foam height 
after proofing for 60 minutes.

The arithmetic mean of three determinations was taken 
as the final result, the discrepancy between which should 
not exceed 2 %.

The organoleptic method is based on the use of infor
mation obtained as a result of the analysis of sensations 
perceived by the senses – sight, smell, hearing, touch and 
taste. In this case, the human sense organs perform the 
role of receivers and transducers of certain information.

To carry out an objective organoleptic assessment of 
the indicators – appearance, taste, color, texture, smell, 
a point was given.

Organoleptic assessment was given on a 10point scale 
by ten experts. All indicators of product quality (appearance, 
taste, color, consistency, smell) are evaluated on a tenpoint 
system: 10 – «excellent»; 8 – «good»; 6 – «satisfactory»; 
4 – «unsatisfactory». The overall score is displayed as the 
arithmetic mean with an accuracy of one decimal place.

For each group of indicators, points are given accord
ing to their characteristics.

The organoleptic method is always of great importance.  
sing sophisticated laboratory research methods, it is impos
sible to determine very small amounts of various chemi
cal substances of products, which, in combination, create 
a complex and characteristic taste, aroma, and smell. Only 
the organoleptic method allows to give an overall assess
ment of the consistency of the product.

Evaluation of expert opinions was carried out accord
ing to the method of determining the average value of 
the sum of all evaluations [7, 8].

A ranking method was used to determine the weight
ing factors for each quality indicator. It lies in the fact 
that the least significant indicator is assigned a rank of 
1, and the most important – 10. This number of experts 
ensures sufficient accuracy of estimates.

3. Research results and discussion

To improve the technology of baked sweet dishes and 
expand the assortment of the group of desserts, it is ne
cessary to add components to the product that will not 
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only affect the calorie content and appearance of the dish. 
They should also increase the nutritional value of the dish 
and have a positive effect on the physicochemical indicators.  
A literature search and analysis of the patent base showed 
that raw materials such as physalis and banana were not  
previously used in the technology of baked desserts, there
fore it is a promising area of research.

Analysis of the chemical composition of selected fruits 
is distinguished by a bright content of vitamins and micro
elements. This will have a positive effect on the nutri
tional value of the dish, and the high content of starch 
in banana and pectin in physalis will help stabilize the 
frothy structure of the baked desserts [9–11].

When conducting experiments for control, recipe No. 904 
«Apple Sambuk» was chosen. When performing the experi
ment, model samples of sambuk were prepared (Table 1) 
with different concentrations of physalis and banana puree, 
and sugar was replaced with glucosefructose syrup (DE42).

Table 1
Model samples of sambuk

Sample
Fruit puree 

content
Designation

«Apple Sambuk» (control sample) MS-1

– with the introduction of physalis puree 19.5 % MS-2

– with the introduction of physalis puree 38.5 % MS-3

– with the introduction of physalis puree 57.7 % MS-4

– with the introduction of mashed banana 10 % MS-5

– with the introduction of mashed banana 25 % MS-6

– with the introduction of mashed banana 35 % MS-7

Previous studies of the organoleptic parameters and 
taste properties of the selected raw materials showed the 
range of variation in the concentration of banana puree 
10–35 % and physalis puree 19.5–57.7 %, and this ex
plains the fruitcomponent composition in model samples.

Sambuk is a dessert with a foamy structure, therefore, one 
of its most important physicochemical quality indicators is 
the foaming ability and the dynamics of foam formation [12]. 
The results of the experiments are presented in Fig. 1.
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Fig. 1. Dynamics of changes in the volume of foam in the test samples

Analyzing the results of determining the kinetics of 
foaming of the prototypes, it can be concluded that the 
addition of physalis puree and banana puree improve this 
indicator relative to the control sample MS1. In samples 
with banana puree (MS5), the foaming ability increases 
up to 2 times, with physalis puree (MS4) up to 1.5 times.

The study of the dynamics of foam formation when making 
fruit puree also changes (Fig. 2). For example, samples with 
physalis puree have a low but stable rate of foam forma

tion, and the use of banana puree accelerates this process. 
This is due to the high starch content of the banana puree, 
which works with the protein to form a fluffy, stable foam.
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Fig. 2. Kinetics of the foam formation rate of the test samples

In dispersed systems characterized by better stability, 
the surface tension decreases, which means that the free 
surface energy, the Gibbs energy, decreases.

The change in the properties of the foam is associated 
with the high hydrophilicity of starch and pectin, which, 
with an increase in the viscosity of the dispersion me
dium to certain limits, improve its stability. Highviscosity 
adsorption layers with a gellike structure are capable of 
forming in pencil cases. These layers, on the one hand, 
slow down the flow of liquid in the film, and on the other 
hand, they provide the foam film with high structural 
viscosity and mechanical strength [12].

To ensure the dessert of high quality, the determination 
of the coefficient of aggregate stability of foam (Fig. 3) will 
allow predicting the duration of the dish realization [13].
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Fig. 3. Coefficient of aggregate stability of the foam of the test samples

Studies have shown that the MS5 sample possesses the 
best aggregate stability, the stability coefficient of which is 
2 times higher than the control at a banana puree concen
tration of 10 %. In the case of giving physalis puree, this 
indicator exceeds the control by 1.45 times at a puree con
centration of 19.5 % and 1.66 times at a puree concentration 
of 57.7 %. The lowest stabilizing properties were exhibited 
by sample MS6 with a concentration of banana puree of 
25 %, exceeding the control by 1.43 times.

The mass fraction of dry substances is the most important 
technological indicator that affects the determination of the 
quality of raw materials, semifinished products and finished 
products. And the acidity of products is a standardized indica
tor that determines the taste of the product and determines 
the freshness and good quality of the dish. The content 
of dry substances in the test samples is shown in Fig. 4.
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Fig. 4. Investigation of the content of dry substances  
in the test samples

As it is possible to see, when the selected products are 
added to the composition of the sambuk model samples, 
the dry matter content only increases. This is due to the 
rather high content of pectin substances in selected products.

One of the most significant indicators of the quality 
of desserts is the specific volume of products. The results 
of determining the specific volume of the prototypes are 
shown in Fig. 5.

As it is possible to see, a change in the percentage 
of physalis puree to applesauce significantly changes the 
specific volume of model samples.

An equally important indicator is the value of the active  
acidity of ready meals, which is shown in Fig. 6.
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Fig. 5. Determination of the specific volume of the test samples
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Fig. 6. Determination of the active acidity of the test samples

From the results obtained, it can be concluded that 
active acidity directly depends on the content of organic 
acids in the feedstock.

In theory and practice, redox processes, which are 
among the most common chemical reactions, are of great 
importance. Breathing, fermentation and many biological 
processes in themselves are redox reactions. Redox reac
tions, accompanied by the movement of electrons, are 
a combination of two opposite processes of oxidation and 
reduction. Oxidation is impossible without simultaneous 
reduction and, conversely, the reduction of one substance is 
impossible without oxidation of another at the same time.  
The vast majority of reactions go through a series of stages, 

in which shortlived intermediate products play almost the 
main role. The course of the reaction and its direction 
depend on a number of conditions, namely: the pH of the  
medium, the concentration of the substances taking part 
in it, the temperature, the addition of additives that in
terfere with the progress of the reaction, etc. [5, 14].

Redox potential is calculated from the potential diffe
rence between an immersed electrode with an indifferent 
metal and a standard hydrogen electrode. It is set in 
volts (EB) or through the negative decimal logarithm of 
the partial pressure of molecular hydrogen rН. The indi
cator rН gives an idea of the total redox state [11]. The 
results of determining the reduction energy and redox 
potential of the samples under study are shown in Fig. 7, 8.
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Fig. 7. Redox potential of the test samples
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From the diagrams presented, it can be seen that the 
samples with physalis puree have a lower redox potential 
relative to the control, which proves the positive effect 
of the physalis content in the samples on the predicted 
shelf life of sweet dishes.

The studies carried out have shown that the reduction 
energy of the samples under study is at a rather high level.  
This refers this group of dishes to products with an in
creased risk of microbiological contamination, therefore, 
maximum attention should be paid to the storage conditions 
of products. It can also be concluded that the samples 
with the addition of physalis puree are more stable to 
storage than the control and samples with banana puree.

In the laboratory conditions of the Department of Res
taurant and Ayurvedic Products of the National University 
of Food Technologies (Kyiv, Ukraine), samples of sambuk 
with mashed banana and physalis were prepared, they were 
evaluated by a tasting commission, which included masters 
of the TR11 M group and teachers of the department. The 
products were evaluated on a tenpoint scale. The search 
for the optimal value and influence of puree of vegetable 
raw materials on the food system was solved as finding the 
extremum of the target multicriteria function of the product 
quality of a nonlinear nature with a system of restrictions 
on some quality indicators [6, 7, 12]. Based on the results 
of the tasting, an assessment of the organoleptic properties 
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of finished products was obtained, which were used to de
termine the complex quality indicator using the «Quality 
polygon» method.

When evaluating the organoleptic characteristics of des
serts, the critical limit for descriptors was set at 6.0 points. 
The value of research indicators that were below 4.0 (do 
not meet the requirements of regulatory documents and 
are not of scientific interest) were not taken into account.

To determine each quality indicator, the ranking method 
was used [8, 13, 15], the essence of which is that the 
least significant indicator is assigned rank 6 (critical 
limit), and the most important – 10. This number of 
experts ensures sufficient accuracy of estimates. Organo
leptic analysis provides an opportunity to quickly and 
easily assess the quality of semifinished products and 
finished products. Based on the data obtained from the 
organoleptic evaluation of sambuk samples, the quality 
criteria were calculated (based on the area of profilo
grams, which determines the overall comprehensive evalu
ation of new desserts [15]), which are shown in Fig. 9.
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Fig. 9. The value of the quality criterion of samples

Analyzing all the investigated properties of model samples 
of sambuk, the best organoleptic and physicochemical indica
tors are found in sambuk desserts with the addition of banana 
puree in the amount of 35 %, and physalis puree in the amount 
of 38.5 %. In further research, it is necessary to provide for 
technological measures to improve the structure of the des
sert and determine the term for the realization of the dish.

4. Conclusions

In the process of analyzing the technology of baked des
serts, the prospect of improving apple sambuk with non
traditional plant raw materials was discovered. In the course 
of the study, the main indicators of the quality of sambuk 
were determined, which are essential for their use in finding 
the optimal dosage of banana and physalis puree. According 
to studies of the process of foaming of prototypes, it was 
found that puree of fruit raw materials, banana and physalis, 
exhibits stabilizing properties. The stability coefficient value 
is 2 times higher than the control when banana puree is 
added. In the case of giving physalis puree, this indicator 
exceeds the control by 1.45 times. Adding raw fruit puree 
significantly increases the specific foam volume (in samples 
with banana puree at 285.7 cm3/g, and in samples with phy
salis puree at 221.2 cm3/g). Organoleptic and physicochemical 
studies carried out show that for apple sambuk, the optimal 
dosage is 38.5 % physalis puree and 35 % banana puree.

The research results will be useful when introducing the 
production of apple sambuk with the addition of physalis 
puree and banana puree in restaurants.
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