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FORMATION OF CONSUMER 
PREFERENCES IN THE FISH 
RESTAURANTS MENU BASED 
ON SENSORY CHARACTERISTICS

The object of research is fish culinary products in the jelly pouring of the menu of conceptual restaurants. The subject 
of research is the consumer characteristics of gelling fish broth for culinary products based on sensory characteristics.

The study used methods for determining the consumer characteristics of fish culinary products based on 
physical, chemical, aesthetic and sensory analysis. Methods for the preliminary preparation of hydrocolloids as 
structure-forming agents for the preparation of gelling culinary products with the study of the parameters of the 
jelly formation process are proposed. The developed ingredient composition of fish culinary products based on low 
methoxylated pectin and sodium alginate improves the consumer characteristics of the finished dish. This ensures 
the implementation of strategic decisions in the food industry through the introduction of innovative technologies 
and the release of products with new consumer and functional properties. It is the new ingredient composition of 
the fish culinary products in the pouring that opens the priorities in the creation of the wellness products industry 
with the aim of improving the health of consumers. The active elements of algae are absorbed almost completely 
through a chemical composition close to that of human plasma. As a result, algae are able to compensate for the 
lack of elements and contribute to the normalization of metabolism. The use of low-esterified pectin is due to its 
structure-forming, therapeutic and prophylactic, sorption, antibacterial properties, which are an alternative to 
antibiotics and synthetic preservatives to prevent bacterial spoilage. The use of dietary supplements based on 
sodium alginate and pectin in food products provide an adjustable texture with new rheological and functional 
properties, which have a positive effect on the commodity performance of finished products for promotion on the 
market of healthy food restaurants.

On the basis of the sensory indicator, rational parameters of the recipe of fish culinary products in jelly pouring 
were determined to obtain a transparent, stable, homogeneous elastic consistency, which will expand the range of 
the wellness menu of restaurants of the Wellness concept.

Keywords: consumer characteristics, sensory indicators, jelly culinary products, structure-forming agents,  
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1.  Introduction

Nowadays, a healthy lifestyle (HLS) and an approach 
to its standards are gaining more and more popularity 
in the world, which is reflected in the fashion for per-
sonality development, maintaining physical fitness, and 
healthy eating. Let’s consider this issue on the example of 
Ukraine, for which a healthy lifestyle is also relevant, and 
therefore more and more proposals for attracting invest-
ments in these areas appear in the hotel and restaurant 
business  [1–3]. The modern lifestyle and external factors: 
ecology, economic instability, psychological atmosphere 
does not contribute to maintaining a healthy lifestyle both 
among the population of Ukraine and around the world, 
which is becoming a global problem today. Therefore, one 

of the important tasks of modern society was the deve
lopment of concepts aimed at improving the quality of 
life and human health. This problem has been repeatedly 
solved by well-known world scientists. So, the principles 
of healthy lifestyle were first introduced into practice 
by the American physician  H.  L.  Dunn in 1959. These 
principles included a healthy and beautiful body, mental 
alertness, healthy eating, and psychological harmony. This 
approach to human health has become the basis of the 
world famous concept of Wellness (from English bewell –  
to be in good health). The main task of the Wellness 
concept: due to proper healthy nutrition, mental and physi-
cal stress, to prevent negative impact on a person, as  
a result of which the world community will come to the 
«healthier» of the nation  [4, 5].
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The restaurant business has a highly competitive at-
mosphere. The peculiarity and uniqueness of the interior, 
conceptuality, and menu contribute to the increase in the 
competitiveness of restaurant facilities. According to The 
International Life Sciences Institute  [6], consumers view 
food as a way to improve their health, and the restaurant 
industry is responding quickly with new dishes to meet 
this demand. Expanding the range of restaurant dishes 
through the formation of a healthy food menu contributes 
to expanding the client base and increasing competitiveness. 
When laying the concept for the development of restaurant 
establishments on the basis of the unstable economic state 
of recent years, the approaches to the formation of the 
assortment menu are being revised. Fish restaurants are 
especially popular in the Odesa region (Ukraine), which 
emphasize the advertising of their establishments on re-
gional and health products from aquatic organisms. One 
of the interesting and promising assortment directions of 
the menu can be gourmet fish products in jelly pouring 
based on uronid polysaccharides. Culinary products in 
jelly pourings are traditional mass consumption dishes as 
a decoration of the festive table  [7].

When choosing a dish, organoleptic indicators are a deter-
mining factor in the competitiveness and safety of products, 
since they characterize compliance with consumer require-
ments. Survey results showed that consumers prefer to rate 
the level of food safety in a restaurant based on «sensory 
perception of food» and «restaurant environment»  [8].

An objective assessment of the sensory performance 
of new foods can be presented using a descriptive expert 
profile analysis method. The FlavorProfil profile analysis 
method is the only official and best known of the sensory 
test methods  [6, 9]. It is based on the fact that separate 
gustatory, olfactory and other stimuli, when combined, 
give a qualitatively new definition of the deliciousness 
of the product. Isolation of the most characteristic flavor 
elements for this product allows to establish the flavor 
profile, as well as to study the influence of various fac-
tors  (technological modes, storage conditions, the com-
position of raw materials, etc.) on its taste.

Fish as a food product has exceptionally high nutri-
tional qualities, therefore it occupies an important place 
in human nutrition. It is an ideal raw material for the 
production of health food, as it contains complete proteins, 
essential fatty acids, including the unique eicosapentae-
noic and docosahexaenoic, fat-soluble vitamins, micro- and 
macroelements in favorable ratios for the body.

The classic development of the production of fish culinary 
products is based on the basis of fish broths with the use 
of gelatin. For the formation of ears on the basis of only 
fish broth, it is necessary to achieve a mass fraction of dry 
matter of at least 12  %. These fish broths also have a low 
melting point of 14  °C. At the same time, the gel is very 
soft and loose. The use of a composition of fish broth with 
gelatin makes it possible to increase the melting tempera-
ture to 22–24  °C and obtain a soft elastic gel  [10]. For 
the formation of such a jelly, the mass fraction of gelatin 
must be at least 4  %. The complexity of the preparation 
of fish broth and the high consumption of gelatin are the 
main problems of the technology of fish culinary products 
with high consumer properties. Therefore, it is relevant to 
study fish culinary products in jelly pouring for the menu of 
conceptual restaurants and develop consumer characteristics 
of the product based on sensory characteristics.

2. � The object of research and its 
technological audit

The object of research is fish culinary products in the 
jelly pouring of the menu of conceptual restaurants. The 
subject of the research is the consumer characteristics of fish 
broth for culinary products based on sensory characteristics.

One of the most problematic places is getting fish cu-
linary products in jelly pourings. For the research, let’s 
use low-esterified pectin with a degree of esterification of 
28–35 % from the juice production waste of fruit-processing 
enterprises in the Odesa region. The technology for obtain-
ing low-esterified pectin differs from the classical one due 
to the use of bio-methods based on enzymes of plant raw 
materials without the use of aggressive chemicals. This 
technology makes it possible to obtain environmentally 
friendly food bioactive additives, which popularizes their 
use in Wellness products in restaurants offering healthy 
food to consumers  [11].

The use of only low methoxylated pectin makes it pos-
sible to obtain delicate but unstable dredge. To strengthen 
the jelly structure, to improve the structural and mechanical 
properties of the consistency, up to 2.0 % sodium alginate 
of the Danisco FD 127 brand (Denmark) was introduced 
into the test sample  [12].

The formation of a jelly pouring based on sodium alginate 
and low-esterified pectin substances is subject to a chemical 
ion-exchange reaction. Therefore, to enhance the jelly-forming 
and sorption properties, calcium ions were added, which 
were introduced in the form of an 8.5–10  % solution of 
calcium chloride according to TU 21.2-25657043-069-2014.

Getting a jelly pouring occurs in stages:
–	 formation of a mixture of structure-forming agents 
with the addition of strength and sugar according to 
taste indicators;
–	 adding a spicy broth with an exposure in the range 
of 10–40 minutes for swelling of hydrocolloids;
–	 mix thoroughly to obtain a jelly pouring with evenly 
dissolved ingredients.

3.  The aim and objectives of research

The aim of research is to study consumer and sensory 
characteristics of fish culinary products in jelly pourings 
of structure-forming agents obtained from waste of vege
table raw materials processing. To achieve this aim, the 
following objectives must be completed:

1.	 Determine the parameters of the preliminary prepa-
ration of hydrocolloids to obtain a jelly pouring.

2.	 Investigate the influence of technological parameters 
on consumer and sensory characteristics of a jelly.

3.	 Obtain a jelly pouring with a stable dredge for cu-
linary fish products of healthy nutrition in compliance 
with the requirements for commodity indicators based on 
profilograms of a complex of sensory characteristics.

4. � Research of existing solutions  
to the problem

Traditionally, fish broths with gelatin are most often 
used in the technology for the production of fish culinary 
products. The energy intensity of the preparation of fish 
broth and the significant consumption of gelatin are the 
main problems of the technology of fish culinary products. 
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Such culinary products have a short-term shelf life of up 
to 96 hours, which is associated with the protein nature of 
the gelling agent and the presence of free amino acids [13].

Another problem when receiving a pouring based on fish 
broth is a mandatory technological operation – lighting.  
To obtain a transparent, attractive pouring, egg whites 
are used, which require additional equipment and special 
methods when working with egg products  [14].

Fish culinary products obtained by traditional technology 
in jelly pourings with a high content of extractive substances 
cannot be classified as healthy nutrition, since they increase 
the load on the liver and kidneys, which limits their use 
in the assortment of dishes of the Wellness concept  [5].

The imperfection of the classical technology leads to 
the creation of new methods with the use of structure-
forming agents, which are not characteristic of culinary fish 
jelly products, but which impart functional and preventive 
properties to the finished product. Sodium alginate (AlgNa)  
obtained by alkaline extraction of brown algae and pectin 
substances, the main source of which are fruits and vege
tables, is such structure-forming agents that improve the 
consumer properties of food products. Sodium alginate has 
well-known therapeutic and prophylactic properties, which 
led to its widespread use in medicine, biotechnology, and 
various branches of the food industry  [15].

In the formation of the merchandising properties of jelly 
fish dishes, an important role is assigned to the rheological 
properties of the structure-forming agents.

The formation of a jelly structure in the zones of ionotropic 
gelation in alginate solutions occurs with the participation 
of ions of divalent metals through the interaction of mol-
ecules with each other  [15]. The jelly formation of alginates 
is influenced by the concentration of alginate, its chemical 
composition and molecular weight; the ratio between the sub-
stances participating in the jelly formation process. The speed 
of the process and the irreversibility of the binding reaction 
between cations and alginates are a significant drawback in 
the technology for the production of jelly based on alginates.

The main purpose of plant-based structure-formers in 
food technology is to obtain a structure with controlled 
rheological parameters. The jelly formation of low esteri-
fied pectin substances (LPS) is based on the interaction 
between pectin and calcium ions  [16].

A promising trend in the new concept of the modern 
restaurant industry is the development of fish products in jelly-
shaped pouring with syneresis-resistant properties  [16, 17].  
These properties of pourings are largely influenced by the 
nature of the structure-forming agents, which impart certain 
structural and mechanical properties to the dredge. Therefore, 
the development of substantiated technological parameters of 
fish culinary products using natural structure-forming agents 
of plant origin, providing high merchandising properties, is 
promising. However, there are technological imperfections in 
the production of such products, which include obtaining 
controlled elastic-plastic properties of the pouring during 
jelly formation and preventing syneresis during refrigerated 
storage. This problem was studied in the study of the influ-
ence of the type and concentration of food ingredients of  
a polysaccharide nature on crystallization processes and the 
stability of systems during deep refrigeration  [18].

When solving problematic technological problems in 
order to obtain new and improved rheological properties 
of jelly pourings for fish culinary products, it is interesting 
to use a mixture of hydrocoloids of vegetable nature  [11].

The works of many researchers were devoted to the 
expansion of the functional and technological properties of 
hydrocolloids based on the study of associative interactions 
in the systems of structure-forming agents  [19, 20]. The 
best known experiments are with the addition of a mixture 
of locust bean gum and kappa-carrageenan to obtain softer 
transparent gels and locust bean gum taxanthan gum to 
accelerate the jelly formation process  [16, 17].

The potential of food products in jelly pourings from 
fish raw materials of inland water bodies and seafood, 
which contain structure-forming agents of plant origin with 
controlled gelation, for the technological, physiological and 
economic efficiency of their use has not been disclosed.

Thus, the results of the analysis allow to conclude that 
the prospect of research lies in the study of the consumer 
properties of jelly pouring based on a mixture of structure-
forming agents from plant raw materials, namely pectins 
with a low degree of esterification and sodium alginate. 
Such a composition will make it possible to obtain decrepit 
ones with structural and mechanical properties that are 
technologically different from pure pectin and alginate gels. 
The investigated problem will make it possible to develop  
a wide range of fish culinary products based on the indicated 
polysaccharides with improved organoleptic characteristics.

5.  Methods of research

Physicochemical and organoleptic methods were used 
to solve the set tasks. The consumer properties of the jelly 
pouring were determined using a Brookfield LV DV-II+Pro 
rotational viscometer Brookfield (USA). In the flash, the 
measuring spindle was lowered and the indicators were 
noted on the calibration coil spring, which were used to 
calculate the dynamic viscosity using the two constants 
specified for the spindle.

An important commodity characteristic is the dredge 
strength, which was determined using a modified Valenta 
device (Russia) in accordance with GOST  26185-84 at  
a temperature of 20 °С, the measurement of which provides  
for the determination of the mass of sand required to 
destroy the dredge. The prototypes were placed on the 
working table of the device and set in motion at an idle 
speed until the jelly surface of the pouring and the spheri-
cal nozzle of the Valenta device touched.

Sensory analysis of culinary products was carried out in ac-
cordance with international standards DSTU ISO 6564:2005, 
identifying the main properties that are important in creating 
an overall impression, in order to be able to describe the 
sensory characteristics of the product. Revealing consumer 
preferences was carried out by means of questioning the 
target category of consumers.

6.  Research results

It has been found that ensuring stable structural and 
mechanical properties of dredge during refrigerated storage 
provides a ratio of 1 particle of low methoxylated pectin 
and 1 particle of alginic acid with a mass fraction of both 
structurants of at least 1.5  %. The resulting fill has a jelly 
strength of 112  g  [7] and certain ratios ensure the absence 
of synergistic changes. Such strength of jelly corresponds to 
the high merchandising properties of the finished product.

The high viscosity of alginate solutions and high jelly- 
forming properties [12] are based on the chemical structure  
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of the sodium alginate molecule. It consists of the residues 
of D-manuronic and L-guluronic acids, which have a poly-
meric structure, which promotes solvation in water and 
dissociation into sodium cations and alginic acid anions.

A characteristic property of alginate dredges is a high 
dissolution temperature of up to 95  °C, which does not 
affect its viscosity, but is not effective in economic terms 
and increases the cost of production based on it. The best 
swelling effect for alginates occurs when the ratio of sodium 
alginate: water = 1:8, with a process time of 55 ± 5 min [15].

The use of a dry mixture of hydrocoloids when swelling 
can lead to sticking, the formation of lumps with long-
term solubility. To ensure complete dispersion of the dry 
pectin powder particles, the mixture was mixed with salt 
and sugar. The complete dissolution process took place 
during the swelling process at a hydromodule of 1:10 ± 5. 
Increasing the hydronic modulus above 1:10 does not lead 
to tangible changes.

The pre-swelling solubility is influenced by the degree 
and rate of swelling. The kinetics of swelling of hydrocol-
loids was studied by the gravimetric method. The jelly 
formation parameters for determining the consumer prop-
erties of fish culinary products are presented in Table  1.

Table 1

Jelly-forming parameters for determining the consumer  
properties of fish culinary products

Process 
time, h

Swelling degree, j %

LPS+AlgNa+salt+sugar+10 % CaCl LPS AlgNa LPS+AlgNa

0 2.8 0.2 0.3 0.3

15 5.9 2.7 3.1 4

30 6 3 3.8 4.4

45 6.2 3.1 3.9 4.5

60 6.2 3.1 3.9 4.5

Experimental data indicate that intense swelling of 
the developed jelly pouring composition occurs in the 
first 10 minutes. Upon reaching the swelling degree of 
5.8  %, the swelling rate slows down. Subsequent studies 
have shown that an increase in the swelling time does 
not affect this process and the degree of swelling remains 
in the range of 5.8–6.2  %.

In the production of jelly pourings using structure-
forming agents sodium alginate and low-esterified pectin 
substances, it is taken into account how chemical reactions 
occur during the jelly formation. Since the use of such 
hydrocolloids leads to ionotropic adhesion, the choice of 
ingredients involved in the jelly-forming process is there-
fore important. The use of LPS in the formation of jelly 
occurs under the condition of the presence of calcium 
ions; therefore, a 10  % solution of calcium chloride was 
used as a source. From a literary source  [16] it is known 
that ionotropic adhesion in a mixture of structure-forming 
agents with LPS, sodium alginate and calcium ions has 
a different flow rate and requires constant monitoring 
to obtain dredges with certain rheological properties. 
To achieve a controlled process, a pre-prepared mixture 
of the studied structure-forming agents is poured with  
a spicy broth  [7] and heated. Heating prevents premature 
jelly formation by maintaining thermal movement of the 
polymer units and preventing the compound from reacting 

with calcium ions. Further cooling leads to a decrease 
in the thermal energy of the polymers, and then jelly 
formation occurs. Calcium ions in the form of a 10  % 
solution of calcium chloride were added to the mixture 
of hydrocolloids with a temperature of no more than 
60  °C. Experimental samples of jelly pouring were used 
to determine the effect of the mass fraction of a 10  % 
solution of calcium chloride in the range of 0.1–0.5  % on 
the merchandising characteristics of jelly from LPS and  
sodium alginate.

It has been found that at least 0.3–0.4  % of a 10  % 
solution of calcium chloride provides a transparent, stable, 
homogeneous, elastic, elastic consistency of dredge from  
a mixture of LPS and sodium alginate. With an amount 
of up to 0.29  % of a 10  % solution of calcium chloride, 
jelly with synergic properties is formed, with a loose, non-
elastic consistency. An increase in the mass fraction of  
a 10  % calcium chloride solution to 0.45 and more pro-
motes the jelly formation with a dense, rubbery consistency 
that is prone to brittleness.

It has been established that the mass fraction of a mix-
ture of sodium alginate: LPS – 1.8  % provides a dynamic 
viscosity of less than 0.94  Pa·s, which gives gentle and 
strong, stable dispersions during transportation and pack-
aging of jelly pourings.

It has been determined that the jelly strength of a struc-
ture-forming mixture of hydrocolloids depends on the mass 
fraction of each of them. The increase in the strength of 
the investigated jelly grows nonlinearly, therefore, the ob-
tained data are unique, and additional experimental studies 
are required when the jelly pouring formulation changes.

Stable gels were obtained with a strength of more than 
110  g, which increases with the introduction of no more 
than 0.45–0.5  % 10  % calcium chloride solution into the 
mixture of hydrocolloids. Analysis of the experimental 
data of the prototypes indicates that the formation of  
a stable ear is provided by the mass fraction of the structure-
forming mixture of hydrocolloids of 1.6–1.8  %.

The peculiarity of the obtained jelly pourings according 
to the developed technology is a high melting point, which 
is not less than 26  °C, which is an important indicator in 
the technology of culinary products from aquatic organ-
isms  [7] and a promising direction in the development of 
jelly products from fish raw materials and seafood.

The tasting was conducted by an expert commission of 
seven people (selected from among the respondents who 
took part in determining consumer preferences for culinary 
products from fish in jelly pourings). At the same time, 
five descriptors were evaluated that were significant for 
consumers and were included in the complex flavor profile.

Tasting assessment of samples of culinary products from 
fish in jelly pourings was carried out on a 5-point scale 
of desirability and intensity of sensation of aromatic and 
taste properties of the product using the consensus method:

0 – disgusting;
1 –very bad;
2 – bad;
3 – neutral,
4 – good;
5 – excellent.
Based on the results of tasting, after mathematical pro-

cessing, a panel of descriptors and a profilogram of the 
flavor of a hypothetical standard of fish in a jelly pouring 
were compiled (Table  2).
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Table 2

Flavor profile analysis of fish culinary products in jelly pourings

Descriptor

Experimental sample

Experimental 
sample

Experimental 
sample

Pouring appearance 5 4

Pouring taste 5 5

Smell of pouring 5 4

Fish consistency 5 5

The color of the fish in the break 5 5

As can be seen from the data presented, an experi-
mental sample of a culinary product made from fish in 
a jelly pouring is characterized by high indicators of the 
taste of the pouring, consistency and color of fish and 
has a 1 point lower score in terms of the appearance and 
smell of the pouring.

For visual perception of the results, the sensory feature 
of fish culinary products is shown in Fig.  1 in the form 
of profilograms of a complex of organoleptic indicators 
of an experimental sample.

 

0
1
2
3
4
5
Taste

Smell

AppearanceConsistency

The color of the
fish in the break

Fig. 1. Sensory characteristics based on complex organoleptic 
characteristics of fish culinary products

According to the calculations, the area of the experi-
mental sample is 82.2 and the degree of approximation of 
the flavor profile to ethanol is 0.822, which corresponds 
to the expectations of the target category of consumers.

The presented profilogram shows that the organoleptic 
properties of the finished product reach their maximum in 
taste, color and consistency, which are the main quality 
indicators of culinary dishes in jelly pouring.

7.  SWOT analysis of research results

Strengths. The strengths of this study lie in the fact 
that the development of the direction of healthy eating is 
proposed for the introduction of a specialized assortment 
to promote an innovative approach in the development 
of the modern restaurant food industry.

Weaknesses. The weaknesses of this study are associated 
with the use of a natural structure-forming agent – pectin 
substances, which today are an exported ingredient due 
to the lack of an industrial Ukrainian analogue.

Opportunities. Additional opportunities when using the 
above results in the restaurant industry are the improve-
ment of the menu due to fish culinary products in jelly 
pouring with the use of natural structure-formers, which 
can become the basis for an innovative project to create 
a health menu or expand concept restaurants.

Threats. The developments proposed in this work are 
of a practical nature, but require a socio-economic justi-
fication for the formation of the main strategic priorities 
for the development of conceptual Wellness restaurants.

8.  Conclusions

1.	 To obtain stable consumer properties of ears during 
refrigerated storage, the ratio of structure-forming agents 
is determined: 1 share of low-methoxylated pectin and  
1 share of alginic acid with a mass fraction of both struc-
ture-forming agents not less than 1.5  %.

2.	 Investigation of the swelling process of dry structure-
forming agents shows that the complete process of their 
dissolution occurred in the swelling process at a  hydro-
module of 1:10 ± 5.

3.	 It is found that not less than 0.3–0.4  % of a 10  % 
solution of calcium chloride provides a transparent, stable, 
homogeneous, elastic, elastic consistency of jelly from a mix-
ture of LPS and sodium alginate.

The sensory characteristics of fish culinary products 
based on profilograms of a complex of organoleptic indicators 
made it possible to determine high taste characteristics, 
good color and consistency of the product, which were 
rated at 5 points on a five-point profilogram scale, which 
will satisfy the needs of consumer expectations.
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