
Eastern-European Journal of Enterprise Technologies ISSN-L 1729-3774; E-ISSN 1729-4061	 5/11 ( 137 ) 2025

94

IMPACT OF PREBIOTIC ADDITIVES 
COMPOSITION ON TECHNOLOGICAL 

AND SENSORY PROPERTIES OF 
DRESSINGS IN HORECA SECTOR

K a t e r i n a  K u n i t s a
Corresponding author

PhD, Associate Professor*
E-mail: ekaterina.kunitsia@gmail.com

N a t a l і i a  Y a k y m e n k o - T e r e s h c h e n k o 
Doctor of Economic Sciences, Professor*

N a d i i a  L a p y t s k a
Doctor of Philosofy (PhD)

Department of Chemistry, Technology and Pharmacy
T. H. Shevchenko National University “Chernihiv Colehium”

Hetmana Polubotka str., 53, Chernihiv, Ukraine, 14013
T a t i a n a  G o n t a r

PhD, Associate Professor**
D e n i s  L y p o v y i

Senior Lecturer**
S v i t l a n a  I u r c h e n k o 

PhD, Associate Professor
Department of Food Technology in the Restaurant Industry

State Biotechnological University
Alchevskikh str., 44, Kharkiv, Ukraine, 61002

I r y n a  B a l a n d i n a
PhD, Associate Professor***

A n t o n  R y a b e v 
PhD, Associate Professor***

N a t a l y a  K i b e n k o 
Senior Lecturer

Department of Biotechnology, Molecular Biology and Aquatic Bioresources
State Biotechnology University

Alchevskiy str., 44, Kharkiv, Ukraine, 61002
L a r y s a  O b o l e n t s e v a

Doctor of Economic Sciences, Professor***
*Department of Tourism and Hospitality Business

National Technical University “Kharkiv Polytechnic Institute”
Kyrpychova str., 2, Kharkiv, Ukraine, 61002

**Department of Restaurant, Hotel and Tourist Business
Education and Research Institute “Ukrainian Engineering and Pedagogical 

Academy” of V.N. Karazin Kharkiv National University
Universytetska str., 16, Kharkiv, Ukraine, 61003

***Department of Tourism and Hospitality Management
O. M. Beketov National University of Urban Economy in Kharkiv

Marshal Bazhanov str., 17, Kharkiv, Ukraine, 61002

The object of the study is the pro-
cess of forming the quality characteris-
tics of emulsion sauces-dressings for the 
HoReCa system, enriched with prebiotic 
additives. The problem of rationalizing 
the stability and improving the organo-
leptic profile of model emulsion systems 
for sauces-dressings containing valu-
able hemp oil, prone to oxidation due to 
the content of ω-3 polyunsaturated fatty 
acids, is considered. The concentra-
tion of prebiotic additives in the model 
emulsion system of the sauce-dressing 
is justified (inulin – 3.5%, oligofruc-
tose – 4.0%). It was established that the 
combined use of these additives not only 
stabilizes the consistency of the product, 
but also significantly reduces bitterness 
(by 44%) and increases the creaminess 
of the texture (by 21%) compared to 
the control sample. This phenomenon 
is due to the complex effect of prebiotic 
additives, which exhibit both stabiliz-
ing and antioxidant activity. The mech-
anism of action consists in modulating 
the rheological properties of the system 
by changing the interfacial tension and 
forming additional water-binding com-
plexes. In parallel, selective binding of 
free radicals is observed at the interface 
of the oil and water phases, which inhib-
its the processes of lipid oxidation. Such 
structural changes lead to increased sta-
bility of the emulsion and improvement 
of its textural characteristics. A feature 
of the obtained results is an integrat-
ed approach that combines improved 
sensory qualities with increased stabil-
ity of the finished product. Economic 
calculations confirm that the increase 
in the cost of the sauce-dressing of the 
proposed composition by 21% is com-
pensated by the possibility of premi-
um pricing and reduced logistics costs 
for sales. Practical application of the 
results allows developing health dress-
ings with improved consumer qualities, 
adapted to the requirements of the mod-
ern catering market
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1. Introduction

The modern food market for HoReCa shows a growing 
demand for health-promoting products, in particular dress-

ings enriched with biologically active components [1], such 
as prebiotics. These additives contribute to the improvement 
of the intestinal microbiota and provide additional health 
benefits, which is in line with healthy eating trends [2]. The 
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natural source of lycopene – were studied. The study showed 
that GA not only enriches the product with bioactive compo-
nents, but also significantly increases its oxidative stability, 
demonstrating protection 1.75–7.58 times higher than the 
control. However, the authors did not consider the synergistic 
effect between GA and other stabilizers, such as emulsifiers 
or thickeners, which limited the possibility of their practical 
application in complex formulations. An important step in 
solving this problem was the work [12], which investigated 
the combined use of inulin (as a prebiotic) and flaxseed pow-
der in food products. Although the study was conducted on a 
gluten-free cookie model, the results obtained are important 
for the technology of dressings, since the ability of inulin to 
improve textural characteristics was proven, and a positive 
effect on antioxidant properties was also revealed.

The work [13] was an important step in solving the 
problem of oxidative stability of functional dressing sauces, 
proposing a blend of linseed, corn and sesame oils (1 : 2 : 1) 
with natural antioxidants. The authors managed to achieve 
significant progress in increasing the stability of systems 
with a high content of ω-3 PUFA (induction period of 4.1 h 
at 80°C), but the study was limited to refrigerated storage 
conditions (8 ± 1°C), which does not fully correspond 
to real HoReCa conditions. This drawback was partially 
eliminated in the study [14], where a complex antioxidant 
based on tocopherols and essential oils was developed. The 
results obtained (an increase in the peroxide value of only 
1.2–1.9 mmol ½ O2/kg in 30 days) confirm the effectiveness 
of this approach. However, the authors did not take into ac-
count the influence of an acidic environment (pH 3.5–5.5), 
typical of many dressings, on the effectiveness of the anti-
oxidant system. This is the problem that the authors solved 
in [3], studying the stabilization of emulsions in an acidic 
environment. It was found that the combination of soy 
lecithin, xanthan gum and E473 (0.3%) allows to achieve 
acceptable stability at pH 3.5–5.0. However, the study did 
not take into account the possibility of combining such a 
stabilization system with prebiotic components, which lim-
its its use in functional products.

An important addition to this series of studies is the 
work [15], which considers sugar alternatives in food prod-
ucts. Although the study does not directly concern dressings, 
its results are important for the development of functional 
formulations, since promising directions for replacing sugar 
in food products are proposed, and modern nutritional trends 
are also taken into account. However, key issues remain 
unresolved, including the effect of prebiotics (inulin, oligof-
ructose) on the stability of complex stabilization systems, as 
well as optimization of formulations for different types of fat 
phases and long-term stability under temperature fluctua-
tions.

Thus, the analysis of literature sources revealed the ex-
isting gap between modern achievements in the development 
of functional sauces-dressings and the practical needs of the 
HoReCa industry. Despite significant progress in the use of 
alternative fat components, natural antioxidants and stabi-
lization systems, key aspects of the interaction of these com-
ponents in complex formulations remain poorly understood, 
especially in acidic environments. In particular, most of the 
cited studies [7, 8, 9, 13] focus on achieving the maximum 
shelf life in ideal or strictly controlled conditions (for exam-
ple, at a constant temperature of 4–8°C), which often does not 
correspond to real practice in the kitchens of public catering 
establishments. For the latter, the indicators of organoleptic, 

introduction of prebiotics into dressings requires a compre-
hensive analysis of their impact on technological parameters, 
such as rheological properties, emulsion stability and shelf 
life, as well as on sensory characteristics that determine the 
consumer appeal of the product [3, 4].

However, given the specifics of the HoReCa segment, 
some dressings can be prepared directly in the kitchen of 
the establishment (“under the knife”) and have a limited, 
often short-term shelf life. Therefore, the emphasis in study-
ing the stability of such products should be placed not only 
on the shelf life, but also on maintaining the quality of the 
product under conditions simulated for real storage cycles 
and use in the kitchen. Particular attention should be paid 
to the interaction of prebiotic components with the oil phase, 
emulsifiers and thickeners, since their introduction can 
change the structure, consistency and organoleptic profile 
of the sauce-dressing [5]. Preservation of emulsion stability, 
texture uniformity and desired taste qualities throughout the 
entire shelf life is critically important for ensuring product 
quality in restaurant conditions [1, 6]. Thus, research into the 
mechanisms of interaction of prebiotic components with the 
fat phase and stabilization systems, as well as the influence 
of these processes on the stability, textural and organoleptic 
properties of emulsions, is relevant in the field of food tech-
nology. The results of such research can become the basis 
for the development of new recipes for functional sauces 
and dressings, adapted to the requirements of the HoReCa 
market and the needs of consumers who prefer products with 
increased nutritional value.

2. Literature review and problem statement

In [7], it was found that replacing 20% of refined oil with 
guava seed oil (GSO) improves antioxidant properties and 
organoleptic indicators, but the issue of long-term stability 
of such a product remained unexplored. This aspect was 
partially considered in [8], where the use of cocoa butter as a 
stabilizing component was proposed, which ensures quality 
preservation for 28 days at 4°C. However, the authors did 
not take into account the effect of various emulsifiers on the 
stability of the system with cocoa butter, which limited the 
practical application of their results.

This drawback was partially eliminated in [9], where the 
stabilization of linseed oil using n-OSA starch and sodium 
caseinate was studied. Although they managed to achieve 
relative stability for 90 days, the problem of phase separation 
remained relevant, especially for products without egg yolk. 
This highlighted the need to find new stabilization systems 
for vegetarian emulsions, which was a logical continuation of 
research in the field.

In [10], the problem of the results of research [9] was 
partially solved, since this work studied in detail the mecha-
nisms of lipid oxidation in emulsion systems based on hemp 
oil – another representative of valuable vegetable oils. The 
authors managed to make significant progress in solving the 
problem of oxidative stability, proposing optimal concentra-
tions of lecithin (0.8–1.0%) and xanthan gum (0.0–0.1%), as 
well as proving the effectiveness of β-carotene (0.012%) as a 
natural antioxidant. However, the study was limited to model 
systems without taking into account the influence of other 
functional ingredients, such as prebiotics, which left room for 
further research. This aspect was partially taken into account 
in [11], where the antioxidant properties of Gac aril (GA) – a 
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mechanical and oxidative stability during temperature fluc-
tuations in the refrigerator, with frequent opening and clos-
ing of the container, when stored in non-hermetic containers 
for a limited period of use are critically important. The 
introduction of prebiotic additives can significantly affect 
these indicators, since they can act not only as a functional 
ingredient, but also as a technological modulator, affecting 
the stability of the system under stressful storage conditions. 
Therefore, the most promising direction for further research 
should be considered the study of the influence of prebiotic 
additives on stabilizing systems that combine different types 
of emulsifiers and stabilizers, precisely in conditions that 
simulate real operation in HoReCa. Such a study should take 
into account not only the physicochemical stability of the 
emulsion at different pH values, but also its behavior under 
cyclic temperature changes and limited storage time, which 
are typical for the HoReCa segment. The results obtained will 
fill the gaps in scientific knowledge regarding the behavior of 
prebiotic additives in complex food matrices and deepen the 
understanding of the processes of forming functional food 
systems adapted to the needs of foodservice.

3. The aim and objectives of the study

The aim of the study is to determine the influence of the 
composition of prebiotic additives (inulin and oligofructose) 
on the technological and sensory characteristics of emul-
sified sauces-dressings in the HoReCa sector. The data ob-
tained will allow to substantiate the optimal ratios of prebiot-
ics for partial or complete replacement of sugar, maintaining 
emulsion stability at pH 4.5–5.5 and improving the functional 
properties of products without compromising taste. The re-
sults will contribute to the development of innovative recipes 
adapted to the requirements of modern foodservice (reducing 
sugar, increasing useful value).

To achieve the aim, the following objectives were solved:
– to establish a correlation between the concentration ra-

tio of inulin: oligofructose and indicators of physical stability 
and rheological characteristics of emulsions;

– to evaluate the sensory profile of sauces-dressings with 
prebiotics compared to the control sample;

– to assess the economic feasibility of using prebiotic ad-
ditives in the production of sauces and dressings for HoReCa.

4. Materials and methods of the study

4. 1. Object and hypothesis of the study
The object of the study is the process of forming the 

quality characteristics of emulsion sauces-dressings for the 
HoReCa system, enriched with prebiotic additives.

The main hypothesis of the study is the assumption that 
a rational combination of inulin and oligofructose can ensure 
emulsion stability due to the synergy of their hydrocolloid 
properties and maintain the desired rheological character-
istics without additional stabilizers. Also, this combination 
is able to imitate the sweetness profile of sugar, while main-
taining the purity of taste, and increase the functional value 
of the product due to the prebiotic effect, which meets the 
requirements of the HoReCa sector.

The following assumptions are made in the study. First, 
the binary composition of inulin and oligofructose is able to 
ensure emulsion stability due to the synergistic hydrocol-

loid effect, maintaining rheological properties for 7–10 days 
at 4 °C. Secondly, the rational ratio of these prebiotics allows 
to achieve a sweetness profile similar to 3–5% sucrose, without 
disturbing the taste balance in systems with pH 4.5–5.5.

The study adopted a simplification: the model system is 
based on a standard oil phase, which ensures the representa-
tiveness of the results for most HoReCa sauces and dressings. 
The properties of the emulsifier (lecithin) are considered 
stable and independent of pH in the studied range.

4. 2. Materials used in the experiment
The following materials were used during the research:
– Orafti®GR inulin (chicory root extract, prebiotic fiber 

content: ≥ 90 % dry matter, manufactured in Belgium), ac-
cording to DSTU-N CODEX STAN 192/CAS 9005-80-5;

– Fibruline™ oligofructose (product of enzymatic hy-
drolysis of inulin) (manufactured in Belgium), according to 
DSTU-N CODEX STAN 192/CAS 308066-66-2;

– liquid soy lecithin (manufactured in Ukraine), accord-
ing to DSTU 4597/CAS 8002-43-5;

– refined corn oil (manufactured in Ukraine), according 
to DSTU GOST 8808/CAS 8001-30-7;

– refined hemp oil (produced in Ukraine), according to 
TU U 10.4-39224310-001/CAS 89958-21-4;

– citric acid (produced in Ukraine), according to DSTU 
GOST 908/CAS 77-92-9;

– distilled water (produced in Ukraine), according to 
DSTU ISO 3696/CAS 7732-18-5.

4. 3. Method of obtaining model samples of 
sauce-dressing

Model samples of sauce-dressing were obtained by step-
wise formation of an emulsion, adapted to the technological 
capabilities of commercial kitchens. At the first stage, the oil 
phase (blend of oils) was heated to 35 ± 2°C in a boiler with 
jacket heating. In parallel, the aqueous phase was prepared: 
an acidity regulator (food grade citric acid “Extra”) was 
dissolved in filtered water at room temperature, adjusting 
the pH to 4.5–5.5. To form an emulsion, the oil phase was 
introduced in a thin stream into the aqueous phase with 
intensive mixing with an overhead blender (1500–2000 rpm) 
for 3–5 minutes until a homogeneous creamy consistency 
was achieved. The initial composition of the model sample of 
the emulsion system was as follows:

– oil composition: 70.0% (hemp oil – 42.00%, corn oil – 
28.00%, lecithin – 1.00 %);

– water phase (filtered water – 28.85%, salt – 0.3%, citric 
acid – 0.15%).

Prebiotic components (inulin and oligofructose) were 
introduced at the stage of preparation of the water phase, pre-
viously dissolving them in warm water (40°C) for complete 
hydration. The resulting emulsion was immediately cooled 
to 4–6°C and poured into airtight containers with tight lids 
for further research.

4. 4. Methodology for determining the technologi-
cal characteristics of model samples of sauce-dressing

The stability of the experimental samples of sauce-dress-
ing was determined by centrifugation at 1500 rpm for 5 min-
utes in accordance with the requirements of DSTU 4560. 
After that, the samples were subjected to heat treatment in a 
boiling water bath with subsequent repeated centrifugation 
under similar conditions. The final stage of the study was the 
quantitative determination of the emulsion phase separation 



Technology and Equipment of Food Production

97

index. The rheological characteristics of model samples of 
sauce-dressing were determined using a Rheotest-2 rota-
tional viscometer (Germany). The study was carried out at a 
stabilized temperature of 20.0 ± 0.5°C, using a working gap 
between the cylinders of 1 mm.

4. 5. Methodology for evaluating the sensory profile 
of dressing sauces

The sensory profile of experimental samples of dressing 
sauces with prebiotics was evaluated in comparison with the 
control sample. The control sample (recipe “K”) was identical 
in basic composition, but without the addition of prebiotic 
additives (inulin and oligofructose), which allowed isolating 
and clearly assessing the influence of these components. The 
principle of the method is based on assessing the intensity 
of taste and olfactory qualities, as well as textural properties 
by a group of tasters under controlled conditions of lighting, 
temperature and humidity. Each indicator was evaluated 
by comparison with reference samples, where a zero value 
corresponds to the complete absence of a feature, and the 
maximum score - to its bright expression. Statistical process-
ing of the results was carried out using the principal compo-
nents method to identify significant differences between the 
studied samples. The determination of the integral quality 
indicator was carried out by averaging the scores for all char-
acteristics, taking into account their weight coefficient of 
importance for the overall perception of the product.

4. 6. Methodology for assessing the economic feasi-
bility of using prebiotic additives in the production of 
sauces and dressings

The assessment of economic efficiency was carried out 
by means of a comparative analysis of the cost of the control 
sample (K) and experimental samples with prebiotics. Cost 
indicators are calculated per unit of finished product (€/t) 
with a breakdown for each component of the recipe.

4. 7. Research planning and statistical processing 
of results

The experiments were carried out in triplicate. To ana-
lyze the influence of the concentration ratio of inulin and 
oligofructose on the stability and viscosity of model emul-
sion systems of sauce-dressing, the method of multivariate 
regression was applied using the StatSoft Statistica v.12.0 
software package (USA). The coefficients of the regression 
equations were determined by approximating the experi-
mental data with an assessment of their significance using 
the Student’s t-test (p < 0.05). The quality of the obtained 
mathematical models was assessed by the coefficient of 
determination. They were R2 = 0.954 for equation (1) and 
R2 = 0.970 for equation (2), respectively, which indicates 
a high degree of influence of variations in the concentra-
tions of prebiotic additives on the stability and rheological 
properties of the model emulsion system. The significance 
of the regression models was confirmed by calculating the 
Fisher exact test (F = 21.37 for equation (1) and F = 16.08 
for equation (2)), which exceeded the critical tabular value 
Ftable(2,12) = 3.88 at p < 0.05, which allows to reject the null 
hypothesis with a probability of 95%. Multivariate analysis 
methods with the construction of response surfaces were 
used to visualize the results. Statistical data processing 
confirmed the adequacy of the obtained models and their 
suitability for predicting the quality of model emulsion sys-
tems in a given concentration range.

5. Results of determining the influence of 
the composition of prebiotic additives on the 
characteristics of dressing sauces in HoReCa

5. 1. Establishing a correlation between the concen-
tration ratio of prebiotics and the quality indicators of 
the dressing sauce

The study of the influence of the concentration ratio of 
prebiotic additives inulin and oligofructose on the stability 
and viscosity of the dressing sauce was carried out using 
model samples of the emulsion system.

Using multivariate regression analysis, approximation equa-
tions were obtained that describe the dependence of the emul-
sion stability (ES (Сin., Сol.fr.),%) (equation (1)) and dynamic vis-
cosity (DV (Сin., Сol.fr.), mPa s) (equation (2)) on the concentration 
of inulin (Сin.,%) and oligofructose (Сol.fr.,%) in the natural values 
of the variables. The equations are valid in the range of inulin 
concentrations 2.0–5.0 % and oligofructose 2.0–6.0%:

( )
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The graphical representation of the obtained dependen-
cies is shown in Fig. 1, 2.

Fig. 1. Dependence of the stability of the model emulsion 
system on the concentration of prebiotic additives inulin and 

oligofructose

Fig. 2. Dependence of the dynamic viscosity of the model 
emulsion system on the concentration of prebiotic additives 

inulin and oligofructose

Graphical dependences (Fig. 1, 2) demonstrate a clear in-
fluence of prebiotic additives on the stability and rheological 
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properties of the model emulsion system of sauce-dressing. 
For inulin concentrations in the system, a pronounced non-
linear influence on the quality indicators of sauce-dressing 
is observed with a clearly expressed optimum concentration, 
while oligofructose exhibits a smoother influence. Special 
attention is paid to the ranges of maximum efficiency of 
each prebiotic component, where a combination of emulsion 
stability and dynamic viscosity is achieved. The results of 
mathematical modeling confirm the presence of a synergistic 
effect between the selected prebiotic additives.

5. 2. Evaluation of the sensory profile of dressing 
sauces with prebiotics compared to traditional ana-
logues

The evaluation of the sensory profile of dressing sauces 
was carried out on two samples:

– control (model system of dressing sauce without prebi-
otic additives);

– experimental (model system of dressing sauce with the 
addition of 3.5% inulin and 4.0% oligofructose).

The choice of key parameters for sensory evaluation of 
products is justified by the specifics of the formation of the 
organoleptic profile of dressing sauces with hemp oil and pre-
biotics. Bitterness was chosen as an indicator of the oxidation 
of polyunsaturated fatty acids (PUFA), characteristic of hemp 
oil, while the intensity of the aroma reflects the ability of 
prebiotic additives to modulate volatile compounds of the oil 
phase. The creaminess of the texture of the dressing sauces 
was assessed due to the effect of prebiotics on the rheological 
properties, and the residual sensation was assessed for the du-
ration and quality of the aftertaste. The balance of sweetness/
acidity was taken into account due to the property of inulin to 
impart a faint sweetish tint, which can change the perception 
of acidity. A petal diagram was used to visualize the results 
of the sensory analysis (Fig. 3), which clearly demonstrates 
the complex effect of prebiotics on the organoleptic profile of 
the dressing sauces. This visualization method is especially 
relevant for the HoReCa segment, as it allows to quickly eval-
uate the product from the point of view of consumer qualities, 
which is critically important when forming the assortment 
policy of public catering establishments.

Fig. 3. Profile diagram of the quality of dressing with 
prebiotic additives compared to the control

It was found that the addition of prebiotics significant-
ly affects the sensory profile. The diagram confirms that 
prebiotics reduce the intensity of undesirable characteris-
tics (bitterness, residual feeling) and improve desirable qual-

ities (creaminess, balance of flavors). The most pronounced 
changes were observed for the parameters of bitterness 
(decrease by 44%) and creaminess of the texture (increase 
by 21%). The results obtained indicate the effectiveness of us-
ing prebiotics to correct the organoleptic properties of hemp 
oil-based dressing sauces.

5. 3. Assessment of the economic feasibility of using 
prebiotic additives in the production of dressing sauces 
for HoReCa

To analyze the economic efficiency of using prebiotic 
additives in the production of dressing sauces, a comparative 
assessment of the cost of the control and experimental sam-
ples of dressing sauces was carried out. The cost indicators 
of raw materials are given in Table 1, taking into account 
market prices as of the fourth quarter of 2024.

Table 1

Comparative analysis of the cost of dressing sauces with 
prebiotic additives compared to the control

Component Cost, €/kg Content in product, 
kg/t 

Cost in product, 
€/t

Control sample (base cost)
Hemp oil 5.20 420 2184
Corn oil 1.80 280 504
Lecithin 4.50 10 45

Total: 2733
Experimental sample (additional cost)

Inulin 8.00 35 280
Oligofructose 7.50 40 300

Total: 3313

The main cost components are hemp oil (79.6% of the 
cost of the control sample), corn oil (18.4% of the cost of the 
control sample), and prebiotic additives (17.5% of additional 
costs in the experimental sample).

6. Discussion of the results of determining the 
influence of the composition of prebiotic additives on 

the characteristics of dressing sauces in HoReCa

The analysis of the obtained approximation dependen-
cies (1) and (2) indicates a significant influence of the con-
centration of prebiotic additives on the key technological 
characteristics of the model emulsion system. Equation (1) 
demonstrates that the stability of the emulsion of the mod-
el sauce-dressing system (ES) increases linearly with an 
increase in the content of both inulin and oligofructose, 
however, the quadratic terms of the equation indicate the 
presence of an optimum, which is especially pronounced for 
inulin (coefficient –3.14 at Сin.2). The interaction between 
the components (term –0.83·Сin.·Сol.fr.) indicates a syner-
gistic effect when combining the indicated additives, and 
maximum stability is achieved at concentrations of 3.5–4.5% 
inulin and 4–5% oligofructose. In turn, the dynamic viscosity 
of the model system (DV), described by equation (2), has 
a somewhat more complex dependence. The linear coeffi-
cients of equation (1) (185.00 for the inulin concentration 
and 99.23 for the oligofructose concentration) confirm their 
ability to increase viscosity. However, the negative quadrat-
ic terms (–2.50 for the inulin concentration and –7.69 for 
the oligofructose concentration) indicate the appearance 
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of rheological instability at excessive concentrations. It is 
especially worth noting the significant negative complex 
effect (–10.00·Сin.·Сol.fr.), which indicates the competitive 
nature of the influence of these prebiotics on the emulsion 
structure when they are used together. Thus, the rational 
range of concentrations that provides a balance between 
stability and rheological properties lies within 2.5–3.5% for 
the inulin concentration and 3.0–4.0% for the oligofructose 
concentration. In the specified concentration range, a harmo-
nious combination of the positive effect of prebiotin additives 
on emulsion stability (ES > 92%) and a moderate increase in 
dynamic viscosity (DV = 350–400 mPa·s) is observed, which 
meets the requirements for the textural characteristics of 
dressings for HoReCa. The obtained results demonstrate 
the significant potential of the combination of inulin and 
oligofructose for modifying the technological properties of 
sauces-dressings, which is consistent with the literature data 
on the hydrocolloid properties of prebiotic additives [12].

As for the sensory characteristics (Fig. 3), the observed de-
crease in bitterness intensity by 44% compared to the control 
may be associated with the antioxidant properties of inulin, 
which is able to inhibit the oxidation of polyunsaturated fatty 
acids of hemp oil. However, additional studies are needed to 
confirm this mechanism, for example, determination of per-
oxide and anisidine numbers during the storage period. The 
improvement in the “creaminess” indicator by 21% may be a 
consequence of an increase in the viscosity of the emulsion 
system due to hydrated prebiotic fibers, which also requires 
further study of the rheological properties of the system. 

Economic analysis (Table 1) reveals an increase in the 
cost of the developed product by 21.2% due to the introduc-
tion of prebiotic additives. To substantiate the economic fea-
sibility and the possibility of positioning the product as pre-
mium, additional marketing research is needed on consumer 
preferences and willingness to pay a price premium for the 
functional properties of the product in the HoReCa segment. 
In addition, the claimed benefits in the form of reduced 
storage losses and improved logistics require experimental 
confirmation in real restaurant conditions.

The advantage of this study is a comprehensive approach 
to rationalizing the sensory profile of health-promoting 
sauces and dressings through the synergistic use of prebi-
otic additives – inulin (3.5%) and oligofructose (4.0%). Such 
a combined use of prebiotic additives provides an optimal 
balance between improving organoleptic characteristics (re-
ducing bitterness, increasing creaminess), which makes the 
proposed solution particularly attractive for the HoReCa 
segment. An important scientific achievement is the demon-
stration of the possibility of effective use of valuable hemp 
oil in combination with prebiotics without loss of product 
stability, which opens up new prospects for the development 
of health-promoting food products.

The results of this study demonstrate significant differ-
ences from the approaches described in the literature. In con-
trast to the works [7–9], which investigated individual aspects 
of the stabilization of emulsion products, a comprehensive 
solution was proposed that combines prebiotic additives (in-
ulin and oligofructose) with the traditional emulsifier leci-
thin in the composition of the sauce-dressing. While in the 
works [10–12] the main attention was paid to the technologi-
cal properties of individual stabilizers, this study proved the 
synergistic effect of the combination of prebiotic components, 
which ensure simultaneous improvement of the organoleptic 
and technological characteristics of the product. An import-

ant difference is also that, in contrast to the studies [13, 14], 
which studied stability in a narrow temperature range, the 
authors evaluated the products in conditions as close as pos-
sible to real HoReCa practice. In addition, the work takes into 
account the influence of an acidic environment (pH 3.5–5.5), 
which has not been fully investigated in previous works, in 
particular [3, 15]. This allowed to develop a practical solution 
suitable for industrial application in the HoReCa segment. 
Compared with the literature data [7–9, 13, 14], the proposed 
approach is comprehensive, however, for its full validation, it 
is necessary to conduct comparative studies using traditional 
stabilization systems to assess the advantages of the proposed 
composition. One of the main limitations of this study is 
that the experiments were carried out on laboratory samples 
with a strictly controlled composition, which may differ from 
the real conditions of industrial production. This indicates 
the need for additional studies in industrial conditions with a 
longer observation period. In addition, the study was limited to 
only two types of prebiotic additives, while their combinations 
with other ingredients may affect the technological character-
istics and sensory analysis results of the finished product. An 
important limitation of the work is also the lack of data on the 
effect of prebiotics on the microbiological stability of the prod-
uct, since inulin and oligofructose can serve as a substrate for 
the growth of microorganisms. This issue is crucial for deter-
mining the real shelf life of the product in HoReCa conditions.

The disadvantage of this study is the lack of assessment of 
the effect of prebiotic additives on the microbiological stabili-
ty of the dressing during long-term storage. Since inulin and 
oligofructose can serve as a substrate for the development of 
certain microorganisms, their introduction into the product 
composition is potentially capable of changing the microbio-
logical profile and spoilage dynamics, which directly affects 
the shelf life. Of particular note is the possible stimulating ef-
fect of inulin and oligofructose on the reproduction of bacte-
ria of the Lactobacillus and Bifidobacterium families, which, 
despite their beneficial properties, can lead to undesirable 
fermentation and pH changes. To eliminate this drawback, in 
further studies it is advisable to monitor microbiological indi-
cators under conditions that simulate real HoReCa practice.

Further studies should be aimed at optimizing the con-
centrations of prebiotics for different types of oil composi-
tions, in particular with an increased content of ω-3 PUFA.

7. Conclusions

1. The dependence between the concentration ratio of 
prebiotic additives inulin: oligofructose (3.5%: 4.0%) and the 
physico-rheological properties of a model emulsion system 
for sauces-dressings was studied. It was found that the pro-
posed ratio provides a balance between physical stability and 
rheological characteristics. This is explained by the synergis-
tic effect of the water-binding properties of oligofructose and 
the surface-active properties of inulin. It was experimentally 
confirmed that a further increase in the inulin concentration 
above 4.0% leads to an excessive increase in viscosity, which 
worsens the technological properties of the product. The re-
sults of the study create a scientific basis for the development 
of stable emulsion systems with health-promoting properties, 
adapted to the requirements of the modern HoReCa market.

2. The sensory profile of sauces-dressings with prebiotic 
additives was studied. Significant differences were found 
compared to the control sample. It was found that the com-
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bination of inulin (3.5%) and oligofructose (4.0%) effectively 
reduces the bitterness of the product by 44% by binding free 
radicals formed during the oxidation of PUFA of hemp oil. At 
the same time, an increase in the creaminess of the texture 
by 21% is observed, which is due to the high water-binding 
capacity of prebiotic additives. Sensory analysis showed that 
prebiotic additives modulate the aromatic profile, reducing 
the intensity of herbal notes of hemp oil by 25%, and im-
prove the balance of sweetness/acidity due to the sweetish 
aftertaste of inulin. The proposed combination of prebiotic 
additives provides a rational combination of improved organ-
oleptic characteristics while maintaining product stability, 
which makes it promising for use in the HoReCa segment.

3. An assessment of the economic feasibility of using 
prebiotic additives in the production of sauces and dressings 
for the HoReCa segment was carried out. It was found that 
the introduction of inulin (3.5%) and oligofructose (4.0%) 
increases the cost of production by 21%. It is predicted that 
these costs can be offset by increasing the oxidative stability 
of the product, which reduces losses during storage, improv-
ing textural stability, which optimizes logistics costs, and the 
possibility of premium pricing for health products.
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